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Seat Belts and Safety
T h o m a s  B. D a r r ’s u s e  o f  N e w  Y o r k  
s t a t i s t i c s  o n  t h e  s e a t  b e l t  l a w  ( J a n u ­
a r y ,  p .  5 4 )  is  n o t  i n d i c a t i v e  o f  t h e  
r e s u l t s  o f  s e a t  b e l t  l e g i s l a t i o n .

D a r r  n o t e s  a  d e c r e a s e  i n  f a t a l i t i e s  
f r o m  1 9 8 1 ,  " t h e  y e a r  b e f o r e  s e v e r a l  
t r a f f i c  s a f e t y  p r o g r a m s  t o o k  e f f e c t . "  
I m p r o v e m e n t s  i n  r o a d s ,  c a r s ,  t i r e s  
a n d  m e d i c a l  t e c h n i q u e s  l e a d i n g  t o  
i n c r e a s e d  s u r v i v a l  t e n d  t o  p . o d u c e  a  
d e c l i n e  e v e r y  y e a r .  A s  fr>: i h e  s e a t  
b e l t  l a w ,  N a t i o n a l  H i g h w a y  T r a f f i c  
S a f e t y  A d m i n i s t r a t i o n  f i g u r e s  s h o w

! 2 , 0 6 0  f a t a l i t i e s  i n  N e w  Y o r k  s t a t e  i n
1 9 8 4  a n d  2 , 0 0 3  i n  1 9 8 5 ,  w h e n  t h e  
l a w  w a s  b e i n g  e n f o r c e d ,  a  d e c r e a s e  
o f  2 . 8  p e r c e n t .  T h r e e - f o u r t h s  o f  t h i s  
d e c r e a s e  o c c u r r e d  i n  M a r c h ,  a  m o n t h  
t h a t  w a s  d e v o i d  o f  b a d  w e a t h e r  c o n ­
d i t i o n s .

S e a t  b e l t  l a w s  h a v e  n e v e r  r e d u c e d  
f a t a l i t i e s  i n  w a r m - w e a t h e r  s i t u a t i o n s ,  
N e w  Y o r k ’s A p r i l - D e c e m b e r  f a t a l i ­
t i e s  rose  i n  t h e  f i r s t  y e a r  o f  t h e  l a w .  
I l l i n o i s '  l a w ,  w h i c h  t o o k  e f f e c t  i n  J u l y  
1 9 8 5 ,  a l s o  s a w  a n  i n c r e a s e  i n  f a t a l i ­
t ie s .  C a l i f o r n i a  s . w  a n  i n c r e a s e  in  
f a t a l i t i e s  b o t h  a h e r  p a s s a g e  o f  a  c h i l d  
r e s t r a i n t  l a w  a n d  a f t e r  e n a c t m e n t  o f  
t h e  a d u l t  s e a t  b e l t  l a w .

I f  t r a f f i c  d e a t h s  i n  N e w  Y o r k  s t a t e  
i n c r e a s e d  f r o m  2 , 0 6 0  i n  1 9 8 4  t o  2 , 1 1 4  
i n  1 9 8 6 ,  t h e  s e a t  b e l t  l a w  c o u l d  n o t  
p o s s i b l y  h a v e  s a v e d  2 2 5  l iv e s  a  y e a r .  
J o e  N a i m a n
Political C o n s u l t a n t / L o b b y i s t  

S a n  D i e g o

Prim ary Agenda
I w a n t  t o  c o n g r a t u l a t e  y o u  o n  a  v e r y  
f i n e  p u b l i c a t i o n ,  b u t  I w a n t  t o  m a k e  
a  c o r r e c t i o n  t o  t h e  a r t i c l e  o n  t h e  1 9 8 7  
m a y o r a l  e l e c t i o n s  i n  t h e  D e c e m b e r  
i s s u e  (p .  2 7 ) .

T h e  a r t i c l e  s a i d  t h a t  i n  l a s t  M a y ' s  
G a r y ,  I n d i a n a ,  m a y o r a l  p r i m a r y  
c a m p a i g n ,  I a c c u s e d  m y  o p p o n e n t ,  
i n c u m b e n t  M a y o r  R i c h a r d  H a t c h e r ,  
" o f  p u r s u i n g  a  n a t i o n a l  a g e n d a  w h i l e  
i g n o r i n g  G a r y ’s p r o b l e m s . "  I t h i n k  i t  
w o u l d  b e  m o r e  c o r r e c t  t o  s a y  t h a t  i n  
m v  c a m p a i g n  I r e f e r r e d  t o  m y  o p p o ­
n e n t ’s  o u r s u i n g  a  p e r s o n a l  a g e n d a  
a  n a t i o n a l  l e v e l  a n d  n o t  p a y i n g  a d e ­
q u a t e  a t t e n t i o n  t o  t h e  c o n c e r n s  o f  
G a r y ' s  c o n s t i t u e n c y .

M y  c o n c e r n  w a s  n o t  t h a t  m y  o p p o ­
n e n t  h a d  a  n a t i o n a l  a g e n d a ,  w h i c h  I 
p e r c e i v e  a s  e n t i r e l y  p r o p e r  s o  l o n g  a s  
t h e  p u r p o s e  o f  t h a t  a g e n d a  is  t h e  
e l e v a t i o n  o f  t h e  p r i m a r y  a g e n d a  —  
t h e  c i t y  o f  G a r y .
T h o m a s  V .  B a r n e s  
M a y o r

C a r y ,  I n d i a n a

Sorry State
S o  t h i s  is  t h e  2 1 - v e a r - o l d  d r e a m  o f  
I d a h o  G o v .  C e c i l  A n d r u s  —  t o  k i l l  a  
m o u n t a i n  g o a t !  ( D e c e m b e r ,  P e o p l e ,  
p .  6 5 . )  W h a t  a  p a t h e t i c  i n d i v i d u a l !  
A n d  w h a t  a  s o r r y  s t a t e  t o  e l e c t  h i m  a s  
g o v e r n o r .

T h a n k  you , GOVERNING, f o r  y o u r  
e n lig h te n in g  p ie c e  o f  jo u rn a l i s t ic  
nonsense. L e t's  t ry  to  p u t th e  P e o p le  
sp o tlig h t on  those w ho  d e se rv e  o u r  
a tten t io n , not o u r  p ity .
J a n i n e  S t a n l c y - D u n h a m  
M e m b e r

P e o p l e  f o r  the E t hical  

T r e a t m e n t  o f  A n i m a l s  

N y a c k ,  N e w  Y o r k

Who’s Weak?
I l o o k  f o r w a r d  tc r e a d i n g  y o u r  m a g a ­
z i n e  e v e r y  m o n t h .  I w a s  e s p e c i a l l y  
i n t e r e s t e d  i n  J a n e  M o b l e y ' s  a r t i c l e  o n  
c i t y  m u n a g e r s  i n  t h e  F e b r u a r y  i s s u e  
(p .  4 2 ) .

H o w e v e r ,  a f t e r  h a v i n g  s p e n t  t h e  
p a s t  3 3  y e a r s  i n  t h e  c i t y  m a n a g e m e n t  
p r o f e s s i o n ,  I w a s  s u r p r i s e d  t o  l e a r n  
t h a t  I h a v e  b e e n  o p e r a t i n g  i n  w h a t

M o b l e y  r e f e r s  t o  a s  t h e  ' \ v e a k -  
m a y o r "  f o r m  o f  g o v e r n m e n t .  I a l ­
w a y s  t h o u g h t  t h a t  “ w e a k - m a y o r ”  
r e f e r r e d  t o  t h e  a u t h o r i t y  o f  t h e  
m a y o r  a s  c o m p a r e d  t o  t h a t  o f  t h e  
c o u n c i l .

T h e r e  is  m a y o r - c o u n c i l  g o v e r n ­
m e n t ,  w h i c h  m a y  b e  s t r o n g - m a y o r  o r  
w e a k - m a y o r ,  b u t  n e i t h e r ,  i n  m y  
o p i n i o n ,  r e f e r s  t o  c o u n c i l - m a n a g e r  
g o v e r n m e n t .
W a r r e n  B .  B r o w n i n g  
C i t y  M a n a g e r  

C e n t r a l i a , Illinois

Dronelike Solution
W h a t  I s e e  b e n e a t h  I r v i n e ,  C a l i f o r ­
n i a ,  M a y o r  L a r r y  A g r a n ' s  m a n i f e s t o  
( “ L o c a l  O f f i c i a l s  S h o u l d  S p e a k  O u t  
o n  F o r e i g n  P o l i c y , ”  D e c e m b e r  C o m ­
m e n t a r y ,  p .  7 4 )  is  s i m p l y  t h e  m a y o r  
o f  a n o t h e r  s m a l l  c i t y  w h o  h a s  r a t i o n ­
a l i z e d  h i s  w a y  o u t  o f  g r a b b i n g  t h e  
b u l l  b y  t h e  h o r n s  a n d  r a i s i n g  t a x e s .  
H i s  d r o n e l i k e  s o l u t i o n  is  t o  r e d u c e  
d e f e n s e  s p e n d i n g  so  h i s  t o w n  c a n  l a p  
u p  m o r e  o f  t h e  f e d e r a l  h o n e y ,  a n d  a t  
t h e  s a m e  t i m e  h e  s l a p s  h i s  b e n e f a c t o r  
i n  t h e  f a c e .

I w o n d e r  i f  h e ’s b e e n  a b l e  t o  t a k e  
t i m e  o u t  f r o m  h i s  a t t e m p t s  t o  e s t a b ­
l ish  f o r e i g n  p o l i c y  i n d e p e n d e n t  o f  
o u r  n a t i o n a l l y  e l e c t e d  b o d i e s  t o  i n ­
v e s t i g a t e  e x i s t i n g  p r o g r a m s  s u c h  a s  
C o m m u n i t y  D e v e l o p m e n t  B l o c k  
G r a n t s  a n d  U r b a n  D e v e l o p m e n t  A c ­
t i o n  G r a n t s .

I f  I r v i n e  h a s  p r o b l e m s  i n  t h e s e  a r ­
e a s  a n d  c a n  c o m e  u p  w i t h  p r a c t i c a l  
s o l u t i o n s  i n v o l v i n g  t h e  u s e  o f  s o m e  
l o c a l  f u n d s ,  t h e  f e d e r a l  g o v e r n m e n t  
w i l l  g i v e  a  l o t  o f  a s s i s t a n c e .  O u r  l i t t l e  
t o w n  o f  N a c o g d o c h e s  ( p o p u l a t i o n  
2 8 , 0 0 0 )  h a s  r e c e i v e d  m o r e  t h a n  S 8  
m i l l i o n  i n  t h e s e  f u n d s  i n  t h e  p a s t  n i n e  
y e a r s .
F r e d  B u s s a
C h i e f  B u i l d i n g  Official 

N a c o g d o c h e s ,  T e x a s

Letters s h o u l d  b e  a d d r e s s e d  to L e t­

ters to the Editor, G o v e r n i n g , 1 4 1 4  

2 2 n d  St. N . W . ,  W a s h i n g t o n ,  D . C .  

2 0037, a n d  s h o u l d  tnclude the writ­

er's t e l e p h o n e  n u m b e r .  Letters are 

subject to editing.

Rj»4j Ljhu tlluinttt* G O V E R N I N G  A p r i l  198 8  9
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Property tax 

rises m o r e  slowly 

t h a n  pe r s o n a l  i n c o m e

P r o p e r t y  t a x  r e v e n u e  r o s e  m o r e  s l o w l y  t h a n  
p e r s o n a l  i n c o m e  in  a l l  b u t  fi v e  s t a t e s  
b e t w e e n  f i s c a l  y e a r s  1978 a n d  1986. T h e  
b i g g e s t  d e c r e a s e s  in p r o p e r t y  t a x  r e v e n u e  
p e r  $ 1 0 0  o f  p e r s o n a l  i n c o m e  w e r e  in t h e  

t w o  s t a t e s  w h e r e  t h e  b i g g e s t  T a x  R e v o l t  u p r i s i n g s  o c c u r r e d — C a l i f o r n i a  
(down 54 . 9  p e r c e n t )  a n d  M a s s a c h u s e t t s  (down 4 8 . 7  p e r c e n t ) .  F o r  the 
e n t i r e  c o u n t r y ,  t h e  p r o p o r t i o n  of p e r s o n a l  i n c o m e  g o i n g  for p r o p e r t y  
t a x  p a y m e n t s  f e l l  22.8 p e r c e n t ,  a c c o r d i n g  t o  U.S. C e n s u s  B u r e a u  r e­
por t s .  O t h e r  t a x e s  a l s o  d e c r e a s e d  as a p r o p o r t i o n  of  p e r s o n a l  i n c o m e  
d u r i n g  t h e s e  y e a r s ,  b u t  at  a m u c h  s l o w e r  rate, d e c r e a s i n g  j u s t  5.7 
p e r c e n t .

Bizarre twist: T w e l v e  s t a t e s  t h a t  h a v e  k e p t  t h e  55 m p h
R f i  m n h  ic i l l o n a l  s p e e d  l i m i t  c o u l d  l o s e  m i l l i o n s  o f  d o l l a r s
o u  m p n i s  "legal in h i g h w a y  f u n d s  if t o o  m a n y  o f  t h e i r

While 7 5  isn t. d r i v e r s  e x c e e d  t h a t  limit, b u t  in t h e  38
s t a t e s  t h a t  h a v e  r a i s e d  t h e i r  l i m i t s  (on 

c e r t a i n  h i g h w a y s )  t o  65 mph, n o  f e d e r a l  p e n a l t y  a p p l i e s  f o r  n o t  o b s e r v­
ing t h e  h i g h e r  limit. T h e  s t a t e s  t h a t  h a v e  n o t  r a i s e d  t h e  l i m i t s  a r e  
A l a s k a ,  C o n n e c t i c u t ,  D e l a w a r e ,  G e o r g i a ,  H a w a i i ,  M a r y l a n d ,  M a s­
s a c h u s e t t s ,  N e w  Y ork, N e w  J e r s e y ,  P e n n s y l v a n i a ,  R h o d e  I s l a n d  a n d  V i r­
gini a .  "So t h e  w a y  it  w o r k s  o u t , "  a N e w  Y o r k  t r a n s p o r t a t i o n  o f f i c i a l
t o l d  T h e  N e w  Y o r k  T i m e s , "we c o u l d  b e  p e n a l i z e d  b e c a u s e  t o o  m a n y  c a r s
in t h e  s t a t e  h a v e  b e e n  c l o c k e d  a t  60 m i l e s  a n  h our. V e r m o n t  w o u l d  i n­
c u r  n o  p e n a l t i e s  e v e n  if  t r a f f i c  t h e r e  w a s  g o i n g  a t  70, 75, 100 o r  t h e  
s p e e d  o f  s o u n d .  I t ' s  c r a z y . "

Nev\TStudy f i n d s " " " ^  A  n e w  s t u d y  o n  t h e  u s e  o f  a u t o m o b i l e  s e a t
seat-belt l a w s  \  b e l t s  f o u n d  w i d e  v a r i a t i o n s  a m o n g  t h e  24

. . .  .. ) s t a t e s  e x a m i n e d ,  i n  b o t h  t h e  f r e q u e n c y  of
get m i x e d  results / s e a t  b e l t  u s e  a n d  t h e  s u c c e s s  of  l a w s

r e q u i r i n g  them. D e a t h s  a m o n g  f r o n t - s e a t  
nt&-aettrally i n c r e a s e d  in t h r e e  s t a t e s  (Mi s s o u r i ,  N e b r a s k a  a n d  

N o r t h  C a r o l i n a )  w h e r e  s u c h  l a w s  w e r e  e n a c t e d .  O f  t h e  31 s t a t e s  t h a t  
h a v e  i m p o s e d  m a n d a t o r y  s e a t  b e l t  use, M a s s a c h u s e t t s  a n d  N e b r a s k a  h a v e  
s i n c e  r e p e a l e d  t h e i r  laws. T h e  s t u d y  s a i d  52 p e r c e n t  o f  m o t o r i s t s  
s t i l l  d o  n o t  b u c k l e  up. Whi-te t h e  b e l t  u s e  r a t e  e x c e e d s  60 p e r c e n t  in 
a h a l f - d o z e n  s t a t e s ,  it is f a r  b e l o w  t h a t  in m a n y  o t h e r s ,  w i t h  a l o w  of 
22 p e r c e n t  in  U t a h .  E n f o r c e m e n t  a l s o  v a r i e s  w i d e l y ,  r a n g i n g  f r o m  f e w e r  
t h a n  50 t i c k e t s  i s s u e d  p e r  1 0 0 , 0 0 0  p o p u l a t i o n  in I d a h o  a n d  I l l i n o i s  t o  
m o r e  t h a n  8 4 0  t i c k e t s  p e r  1 0 0 , 0 0 0  in O h i o  a n d  H a w a i i .

California raises E f f e c t i v e  J u l y  1, C a l i f o r n i a ' s  m i n i m u m

m i n i m u m  w a g e  to w a f ?  w i n „ r i s e  S J ; 2 5 ' ^ g h e s t  in t h e
t . o c  *• i * n a t i o n .  C o n n e c t i c u t ' s  r a t e  w i l l  a l s o  m -

• » nation S top c r e a s e  t o  $ 4 . 2 5  n e x t  O c t o b e r .  S i x  o t h e r
s t a t e s  a n d  t h e  D i s t r i c t  o f  C o l u m b i a  h a v e  

r a i s e d  t h e  r a t e  a b o v e  t h e  f e d e r a l  l e v e l  o f  $3.35. T h e y  a r e  A l a s k a ,  
M aine, M a s s a c h u s e t t s ,  N e w  H a m p s h i r e ,  R h o d e  I s l a n d  a n d  V e r m o n t .  I n  a 
n a t i o n a l  s u r v e y  c o n d u c t e d  b y  N CSL, a t  l e a s t  15 s t a t e s  i n d i c a t e d  t h e y  
w o u l d  b e  r e v i e w i n g  t h e i r  m i n i m u m  w a g e  r a t e s  t h i s  y e ar.

^  SlJle LefusJjturn M arch  1988 Page 9
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L a p  B e l t s  f o r  B a c k  S e a t  O c c u p a n t s

Charles J. K a h a n e
National Highway Traffic Safety Administration

ABSTRACT

The fata7fty and injury reducing effec­
tiveness of lap belt* for back seat occupants 
(s estimated by applying the double pair
comparison method to 1975-86 Fatal Accident 
Reporting System and 1982-85 Pennsylvania
accident data. Lao belts significantly reduce 
the risk of fat.lltles by 17-26 percent, 
serious Injuries oy 37 percent, moderate to 
serious Injuries by 33 percent and Injuries of 
any severity by 11 percent, relative to the 
unrestrained back seat occupant. Lap belts
are primarily effective 1n nonfrontal crashes 
because the unrestrained back seat occupant Is 
already well protected In frontals. Lap 
belted occupants have lower head Injury risk 
but higher torso Injury risk than unrestrained 
back seat occupants.

This paper presents the views of the 
author and not necessarily those of the 
National Highway Traffic Safety Administration 
(NHTSA).

USAGE OF LAP BELTS IN THE BACK SEAT has 
Increased In recent years (1)*. The safety 
community has focused on crash protection for 
back seat occupants. Specifically, a report 
by the National Transportation Safety Board 
(2), based on selected in-depth Investigations 
of frontal crashes, suggested that lap belts 
may offer little or no Inproveraent over being 
unrestrained In the back seat and may actually 
Increase the risk of abdominal Injuries. The 
NTSB report did not estimate the overall 
effectiveness of lap belts because, indeed, it

* Numbers In parentheses designate References 
at end of paper.

is difficult to derive effectiveness estimates 
from a small selected sanple of case histo­
ries. Statistical analysis of large, repre­
sentative accident sanples Is the best 
approach, but In past years there was never a 
large enough sarple of lap belted back seat 
occupants available for a meaningful analy­
sis. Now, thanks to the recent usage Increas­
es and the gradual accumulation of data in 
NHTSA files, adequate samples have become 
available.

The Fatal Accident Reporting System 
(FARS) for 1975-86 contains records of nearly 
500 rear seat occupants age 5 or oldor who 
wore lap belts and were fatally Injured. It 
Is by far the best source of data for an 
analysis of fatality reduction by lap belts In 
the back seat. "Double pair conparlson" is an 
approp-late procedure for analyzing effective­
ness In FARS (3). Fatality risk of back seat 
occupants Is measured relative to drivers in 
the same crash. The technique has two 
Important advantages over the "conventional" 
approach of calculating and comparing the 
casualty rates per 100 crash Involved back 
seat occupants, with and without belts. 
First, the conventional approach cannot even 
bo used with PARS, since calculation of 
unbiased casualty rates requires nonfatal as 
well as fatal crashes. Second, double pair 
comparison more or less eliminates the need to 
"control" the data for differences 1n the 
severity of crashes Involving belted and 
unrestrained populations - the comparison with 
drivers 1n the sane crashes automatically 
controls the data to a large oxtent.

Pennsylvania accident files for 1982-85 
contain record* of over 2000 back seat 
occupants age 5 or older who wore lap belts 
and were Injured, nearly 400 of them with 
moderate or serious Injuries. Pennsylvania 
data are well suited for the analysis, since 
they have a record for every occupant, injured 
or uninjured. The record contains information 
on bait usage, the car's inpact location md.
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7 best of all, a detailed description of the
person's most severe Injury Including the 
customary police rating scale ("A" for 
serious, "B" for moderate and " C  for minor), 
the body region and the type of lesion. 
Double pair comparison can be used with 
Pennsylvania data just like on FARS. Although 
the conventional approach could also have been 
used with State data, double pair comparison 
eliminates many of the potential biases due 
belted occupants being in less severe eras..us, 
etc.

With FARS and Pennsylvania data, it Is 
possible to estimate the overall fatality and 
injury reducing effectiveness of lap belts for 
back seat occupants and develop confidence 
bounds for the estimates. Effectiveness can 
also be calculated, In the case of nonfatal 
injuries, by Injury location (head, torso, 
etc.).

FATALITY REDUCTION; ANALYSES OF FARS DATA

The double pair comparison procedure 
requires a data format In which each record 
contains Information on two occupants: a
person who sat In the back seat and the driver 
of that vehicle. The drivers essentially act 
as a control group. First, the records of all 
back seat occupants, age 5 or more, excluding 
motorcycle riders, were extracted from the 11 
complete years of FARS data, 1975 through 
1985, and from those 1986 FARS cases which 
were available for analysis at NHTSA as of 
November 1986. Next, the driver's restraint 
usage and injury severity was appended to the 
back seat occupant's record. Cases in which 
either the driver's or the passenger's 
restraint usage was "unknown" were discarded. 
So were cases 1n which neither the driver nor 
the back seat occupant was klllod (and the 
case Is 1n the FARS because a fatality 
happened at another seat position, or In 
another vehicle, or to a pedestrian, etc.). 
The remaining cases ware recoded according co 
four dlchotomous variables: passenger dead or 
alive, passenger restrained (almost all lap 
belts) or unrer ‘alned, driver dead or alive, 
driver restrained (about 85 percent lap/shoul­
der belts and 15 percent lap belts, for cars 
on the road during 1975-86) or unrestrained. 
The data file used here differs principally 
from those analyzed by Evans (4) in that It 
Includes 1986 FARS cases, plus center rear 
seat occvpants, plus children between the ages 
of 5 ano 15, plus persons riding In the second 
seat of a van or other light truck equipped 
with such a seat. The objective here has been 
to include all persons, other than toddlers, 
who wear belts In the back seat. Another 
minor difference from Evans' approach Is that 
only drivers are used as a control group, not 
right front passengers, etc. It Is a statis­
tically more straightforward approach, since 
each back seat occupant case is used just once 
In the analysis.

Thus, for each back seat occupant on 
FARS, It 1s possible to compare that person’s 
survival and restraint use with the driver's. 
The Individual comparisons can be summarized 
1n tabular form, as In the following example 
where both driver and passenger were unre­

strained and at least one of them was killed:

N of FARS Cases

Driver died, passenger survived 17,255
Passenger died, driver survived 10,616
Both died 5,261

Thus, there was a total of 10,616 + 5,261 •
15,877 back seat passengers who died In those 
crashes; 17,255 + 5,261 = 22,516 drivers
died. The risk factor for unrestrained back 
seat passengers relative to unrestrained 
drivers Is 15,877/22,516 » 0.7051 - I.e., the 
unrestrained back seat passenger has 29 
percent lower fatality risk than the unre­
strained driver In the same crash.

For lap baited ■ back seat passengers 
acconpanltd by unrestrained drivers, the 
comparable FARS statistics are;

Driver died, passenger survived 176
Passenger died, driver survived 70
Both died 35

Here, 70 * 35 * 105 passengers and 176 + 35 ■ 
211 drivers died; the risk factor for lap 
belted back seat passengers relative to 
unrestrained drivers 1s 105/211 s 0.498. With 
the plausible assumption that the two control 
groups of unrestrained drivers are subject to 
about equal risk, the probability of fatality 
Is 1 - (0.498/0.705) ■ 29 percent lower for 
lap belted passengers than for unrestrained 
passengers In the back seat.

OVERALL EFFECTIVENESS - Table 1 recapitu­
lates the preceding calculation and carries 
out another, this time using restrained
drivers as the control group for both the 
unrestrained and restrained rear seat passen­
gers. With this control group, lap belted
rea. seat passengers have 13 percent lower 
fatality risk than the unrestrained rear seat 
passengers. Since the calculation with this 
contr 7 group Is based on a sanple of 377 
baited back seat fatalities, while the 
preceding one was based on only 105 fatali­
ties, It should be given prcportionately 
greater weight. The weighted average of tne 
two fatality reduction estimates (based on the 
formula at the bottom of Table 1) Is 17 
percent - the 1975-86 FARS estimate of the 
effect of lap bolts for all back seat passen­
gers age 5 or abovo. (The difference in the 
estimates based on the two control groups • 29
vs. 13 percent - Is well within the "noise"
range and does not Indicate that either 
estimate Is biased. In one of the nree 
Pennsylvania analyses - see Table 4 • the
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reductions are counterintuitive and suggest 
that the conventional approacn, when applied 
to State data, is biased by differences 1n the 
accident severities of belted and unrestrained 
persons, etc.

OVERALL EFFECTIVENESS - BASED ON DOUBLE 
PAIR COMPARISON - Table 4 shows the results Of 
three separate analyses, for serious (Includ­
ing fatal), moderate to serious, and overall 
injury risk, carried out in exactly the same
way as was done with the FARS data. The
resulting effectiveness estimates are each 
just over half as large as those produced by 
the "conventional" method.

The upper section of Table 4 applies to 
serious and fatal Injuries. The available 
data are rather sparse, with a total of 51 lap 
belted back seat occupants who were seriously 
Injured. When unrestrained drivers are the 
control group, lap belted back seat occupants 
have 20 percent lower injury risk than 
unrestrained back seat passengers. with 
belted drivers as the control group, the 
reduction 1s 43 percent. The weighted average 
effectiveness is 37 percent - the serious 
Injury reduction for a lap belted vs. an 
unrestrained back seat occupant.

Likewise, Table 4 shows that lap belts 
reduce moderate-to-serious injuries by 33 
percent and overall Injury risk by 11 per­
cent. These findings are consistent with
intuition and the FARS results (17-26X 
fatality reduction). Belts typically are more 
effective In reducing serious Injuries than 
fatalities or minor Injuries (6).

When effectiveness is estimated separate­
ly from each Individual calendar year of 
Pennsylvania data, there Is no obvious trend 
of the type seen 1n FARS:

Pennsylvania 
Calendar Year

Back Seat Lap Belt 
Effectiveness (X)

Serf Mode­ Over­
ous rate all

1982 9 17 1
1983 -5 31 12
1984 61 31 15
1985 46 39 10

CONFIDENCE BOUNOS FOR EFFECTIVENESS - The
Pennsylvania analysis file was split into 10
systematic random ’ subsanples 1n order to 
calculate variances, Just as was done with
FARS. In the analysis of serious injuries, 
the standard deviation of effectiveness for 
the full sample, oased on the variation of the 
subsample estimates, is 7.2 percent. A 90
percent confidence interval for effectiveness 
is obtained by taking 1.833 standard devia­
tions on either side of the point estimate of 
37 percent derived 1n Table 4 (since 1.833 Is 
the 95th percentile of the t distribution with 
9 df). Thus the confidence bounds for

effectiveness are 23 to 51 percent.
For moderate-to-serious Injuries, the 

standard deviation of effectiveness Is 3.5 
percent. The point 'estimate 1n Table 4 is 33 
percent and Its confidence bounds arc 26 to 40 
percent. In the analysis of overall Injury 
risk, the standard deviation of effectiveness 
1s 2.0 percent. The point estimate 1n Table 4 
1s 11 percent and its confidence bounds are 7 
to 15 percent. In other words, the Pennsyl­
vania data support a conclusion that lap belts 
are effective 1n reducing the Injury risk of
back seat occupants at all severity levels.

EFFECTIVENESS BY INJURY LOCATION - An 
important conclusion of the NTS3 report (2) 
was that lap belts might be' ineffective or
increase the risk of abdominal injuries of 
back seat occupants. The Pennsylvania data
indicate the body region of an occupant's most
severe Injury. The double pair comparison 
analyses of Table 4 were carried out separate­
ly for each four major body regions (by
counting back seat occupants and drivers as
"injured" only If their Injury was 1n that 
particular region). Since Pennsylvania does
not have separate codes for thorax and
abdomen, tt.^y had to be analyzed as a single 
region, the "torso."

Body
Region

Back Seat Lap Belt 
Effectiveness (X)

Seri­ Mode­ Over-
ous rate all

Head 63 31 4

T o m - M -16 -21
Neck/back 49 39 16
Arm/leg 55 58 23

The Pennsylvania data are consistent witn 
NTSB's conclusion, showing an Increase 1n 
torso injuries at all severity levels for lap 
belted vs. unrestrained back seat occupants. 
But 1n these data which Include crashes of all 
Impact modes, lap belts were effective 1n 
reducing head, neck, back and, especially, arm 
and leg injuries.

FRONTAL VS. OTHER CRASHES - In comparison 
to the unrestrained back seat occupant, lap 
belts are more effective in nonfrontal tnan <n 
frontal crashes, except at the minor injury 
level:

Back Seat Lap Belt vs. Back Seat Unrestr.
Injury Reduction (X)

Frontals
Nonfrontal*

Seri­ Mode­ Over­

ous rate all

17 25 10
55 42 11

tnat lap belts are not as

50
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PENNSYLVANIA 1982-85: BACK SEAT OCCUPANTS AGE 5 OR MORE 
LAP BELT EFFECTIVENESS 8ASED ON DOUBLE PAIR COMPARISON

TABLE 4

SERIOUS OR FATAL INJURIES

Back Seat 
Restr. Use

Back Seat 
Fatalities

Unrestrained 
Driver Fats.

Risk
Factor

Lap Selt 
Fat Red.

Unrestrained 
Lap belts

937
19

1,184
30

Belted 
Driver Fats.

0.791
0.633 20%

Unrestrained 
Lap belts

84
4?

57
50

1.474
0.840 43%

Average Injury reduction for lap baited vs. unrestrained back seat occ.:

1 • r ......... 19 * 42 * 37 percent
19(0.791/0.533) + 42(1.474/0.840)

MODERATE, SERIOUS OR FATAL INJURIES

Back Seat 
Restr. Use

Back Seat 
Fatalities

Unrestrained 
Driver Fats.

Risk
Factor

Lap Belt 
Fat Red.

Unrestrained 
Lap belts

4,706
80

5,780
161

Belted 
Driver Fats.

0.814
0,497 391

Unrestrained 
Lap belts

397
313

307
353

1.293
0.887 31%

Average Injury reduction for lap belted vs. unrestrained back seat occ.:

1 - r 80 * 313 1 • 33 percent
80(0.814/0.497) + 313(1.293/0.887)'

ALL INJURIES

Back Seat 
Restr. Use

Back Seat 
Fatalities

Unrestrained 
Driver Fats.

Risk
Factor

Lap Belt 
Fat Red.

Unrestrained 
Lap belts

17,212
494

17,916
637

Belted 
Driver Fats.

0,961
0.776 19%

Unrestrained 
Lap belts

1,703
1,806

1,486
1,719

1.146
1.051 8%

Average Injury reduction for lap belted vs. unrestrained back seat occ.:

1 - [ 494 * 1806 3 - 1 1  percent

SI
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effective In frontal crashes, however, Is that 
even unrestrained back seat occupants have 
lower Injury risk than unrestrained drivers, 
due to the relatively safe environment which 
the rear passenger compartment offers In those 
crashes. But the back seat has no safety 
advantage In the nonfrontal crashes:

Back Seat Unrestr. vs. Unrestrained Driver
Injury Reduction (X)

Seri­ Mode­ Over­
ous rate all

Frontals 34 30 11
Nonfrontals none 1 -4

If the Injury risk of lap bolted back seat 
occmaftta- Is compared- to unrestrained drivers 
•writer than unrestrained back seat pn w ngera-, 
there would 'T5e "TTtlfTi tffFTifence between 
frontal end nonfrontal crashes:

Back Seat Lap Belt vs. Unrestrained Driver 
Injury Reduction (X)

Seri­ Mode­ Over­
ous rate all

Frontals 45 48 20
Nonfrontals 55 43 7

What It all adds up to 1s that a back seat 
occupant wearing a lap belt may be as safe or 
safer than a driver wearing lap/shoulder belts:

Back Seat Lap Belt vs. Driver Lap/Sh. Belt 
Injury Reduction (X)

Seri­ Mode­ Over­
ous rate all

Frontals none 20 none
Nonfrontals 35 3 -9

6. For all crash modes combined, lap 
belts appear to Increase the risk of torso 
Injuries but substantially reduce Injury risk 
for all other body regions.

7. Double pair comparison Is a satisfac­
tory method for measuring the Injury reduction 
of belts In State data, provided that the 
State encodes records of every occupant of a 
crash Involved vehicle.
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CONCLUSIONS

1. Lap belts significantly reduce the
overall fatality risk of back seat occupants.

2. Lap belts slgnlfIcantly reduce the
Injury risk of back seat occupants at every 
level of Injury soverlty.

3. Lap belted and wnr*ekrt1n»d beck seat . 
occupants have about the fetallt/ risk In 
Frontal crasher. That 1s because the back 
seat area protects even unrestrained occupants 
well In comparison to an unrestrained driver,

4. In frontal crashes, lap belted and
unrestrained back seat occupants are about as 
safe as drivers wearing lap and shoulder belts.

5. In nonfrontal crashes, lap belted 
occupants aro substantially safer than 
unrestrained back seat passengers.
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FARS 1975-86: BACK SEAT OCCUPANTS AGE 5 OR MORE 
LAP 8ELT EFFECTIVENESS

TABLE 1

Back Seat 
Restr. Use

Unrestrained

Lap belts

Unrestrained 

Lap belts

Back Seat 
Fatalities

15,877

105

858

377

Unrestrained 
Driver Fats.

22,516

211

Belted 
Driver Fats.

707

356

Risk
Factor

0.705

0.498

1.214

1.059

Average fatality reduction for lap belted vs. 
unrestrained back seat occupant:

1 • E,
T O 7 T 7 U S 7 0 7 5 T T  377( T T Z W 0 5 5 T 3 3 17 p9rcent

Fatality reduction for unrestrained back seat occupant 
relative to unrestrained driver:

1 - 0.7051 ■ 29 percent

TABLE 2

FARS 1983-86: BACK SEAT OCCUPANTS AGE 5 OR MORE 
LAP BELT EFFECTIVENESS

Back Seat 
Restr. Use

Unrestrained

Lap belts

Unrestrained 

Lap belts

Back Seat 
Fatalities

4,246

56

486

241

Unrestrained 
Driver Fats.

6,115

145

Belted 
Driver Fats.

336

207

Risk
Factor

0.694

0.386

1.446

1 .1 64

Average fatality reduction for lap belted vs, 
unrestrained back soat occupant:

1 “ [5l>(.6g47:m ) 4 1 V  14TD.446/1.164T3 * 26 P<r°*nt

47
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Lap Belt 
Fat Red.

29X

13X

Lap Belt 
Fat Red.

44X
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difference 1s In the opposite direction.)
The last line of data In Table 1 shows 

that there were 377 back seat passenger 
fatalities and 356 driver fatalities In the 
vehicles where both the driver and the back 
seat passenger were belted. In other words, a 
lap/shoulder belted driver Is slightly safer 
than a lap belted back seat passenger,

One Inportant caveat with the FARS 
analysis Is that back seat lap belt usage may 
have been underreported 1n the earlier years 
of FARS. In those years, so few back seat 
occupants were belted that their belt usage 
may often have gone unnoticed or unreported, 
except when they were killed In the crash. 
The same phenomenon unquestionably occurred 
*1th child safety seats, as described 1n 
Chapter 4 of NHTSA's evaluation (5). The 
result of that type of underreporting would be 
to bias effectiveness estimates against the 
restraint system. The possibility of biases 
can be Investigated by performing the analysis 
described 1n Table 1 separately for each 
Individual year of FARS. The effectiveness 
estimates are:

FARS 
Calendar Year

1975
1976
1977
1978
1979
1980
1981
1982

1983
1984
1985
1986 (partial)

Back Seat Lap Belt 
Effectiveness (X)

-9
+4

+30
+20
-42
+24
-5
-4

+31
+22
+27
+23

Note that the estimate Is negative In 4 
of the first 8 years of FARS but 1s better 
than 20 percent 1n each of the last 4. Since
the first 8 years of FARS do contain 4
positive estimates (unlike the situation with 
child restraints, where estimates were always 
negative 1n the earlier years), It is not 
clear whether the year to year pattern shown 
above Is due to underreporting of survivors' 
lap belt usage in the earlier years or Is
merely a colncldenctr

Table 2, which Is based only on FARS
calendar years 1983-86, Indicates a 26 percent 
fatality reduction for lap belts In the back 
seat. The effectiveness estimate based on 
calendar years 1975-82 alone Is 6 percent.

CONFIDENCE BOUNDS FOR EFFECTIVENESS - A 
straightforward, enplrlcal approach for 
assessing the precision of the effectiveness 
estimates Is to split the FARS data Into 10 
systematic random subsamples, calculate 
effectiveness separately for each of the

subsamples and note the variation In the 
estimates. Since the full sample Is 10 times 
as large as the subsamples, the confidence 
bounds for the full sample estimate equals the 
bounds for the subsample estimates divided by 
the square root of 10. (The splitting of FARS
Is accomplished by numbering the cases
consecutively and assigning them to subsamples 
based on the last digit of the case number.)

For the 1975-86 FARS data analyzed In 
Table 1, the standard deviation of effective­
ness for the full sample, based on the 
variation of the subsample estimates, is 7.6 
percent, A 90 percent confidence Interval for 
effectiveness 1s obtained by taking 1,833 
standard deviations on either side of the 
point estimate of 17 percent derived in Table 
1 (since 1.833 1s the 95th percentile of the t 
distribution with 9 df). Thus the confidence 
bounds for effectiveness are 3 to 31 percent.

For the 1983-86 FARS data analyzed in 
Table 2, the standard deviation of effective­
ness is 5.7 percent. The point estimate 1n 
Table 2 1s 26 percent and Its confidence 
bounds are 15 to 37 percent. In other words, 
the FARS data support a conclusion that lap 
belts are effective 1n reducing overall 
fatality risk of back seat occupants.

FRONTAL VS. OTHER CRASHES - The principal 
conclusion of the NTSB report (2) was that lap 
belts might not reduce fatality risk 1n 
frontal crashes. The FARS data show that a 
lap belted back seat occupant 1n a frontal 
crash, although not necessarily safer than an 
unrestrained back seat occupent, 1s much safer 
than an unrestrained driver. Meanwhile, in 
nor/rontal crashes, lap belts are quite 
effective. If separate double pair comparison 
analyses are performed for frontal crashes 
(based on the principal Impact site reported 
In FARS) and for nonfrontal crashes, the 
following estimates are obtained:

Fatality Reduction (X)

F ro n ta ls
Nonfrontals

1975-86 1983-86

•8
+34

4*1
+43

Effectiveness In frontal crashes is close to 
zero when, as Is customarily oone, the
fatality risk for lap belted rear seat
occupants 1s compared to unrestrained rear 
seat occupants. But a different picture 
emerges wnen either of these groups is 
compared to the drivers of the same vehicles.

Fatality Reduction, 1983-86 FARS Frontals (X)

Back seat lap vs. back scat unr. 
vs. unrestrained driver 
vs. lap/sh. belted driver

Back seat unr. vs. unr. driver, 
vs. lap sh. belted driver

*1
+46
+ 10

+45
+9

F P O M
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A lap belted back seat occupant is much safe,- 
than a front seat occupant, even 1n frontal 
crashes. £ut in frontal crashes, sitting
unrestrained in the back seat also is a great
Inprovement over being in the front sent. In 
fact, it is such a great irprovement that the 
lap belted back seat occupant is no better off 
thai the unrestrained back seat occupant, even 
though both are far better off chan the 
unrestrained front seat occupant and, actual­
ly, might be safer than the lap/shoulder
belted front seat occupant.

Another way to describe this Is co say 
that the back seat is a relatively benign
environment in frontal crashes t. nd the 
unrestrained back seat occupant Is as safe or 
safer than a lap/shouldar belted driver or lap 
belted back seat occupant.

In nonfrontal crashes, on the other hand, 
the unrestrained back seat occupant is only 16 
percent safer than the unrestrained driver and 
at much greater risk than the restrained 
driver. The lap belt, which is especially 
valuable in nonfrontal crashes because it can 
prevent occupant ejection, offers a 43 percent 
irprovement over being unrestrained in the 
back seat.

INJURY REDUCTION! PENNSYLVANIA DATA

Data formatting with the Pennsylvania 
files Is almost identical to PARS. Records of 
all back seat occupants age 5 or more,

excluding motorcycle risers, were ecriuted 
from 4 complete years of Pennsylvania .lata, 
1982-85, Lap belt usage in the sack seat 
increased steadily during that time, from 7 
percent 1n 1982 to 23 percent in 1985. Injury 
severity was recoded as serious (police 
reported category "A" or fatal), moderate 
("B"), minor ("C") or none. Injury body 
region was recoded as head (including face), 
torso ("chest/stomach" and "Internal"), 
neck/back or arm/leg. Next, the driver's 
restraint usage and injury data was appended 
to *’he back seat occupant's record. Cases in 
whic either the driver's or the passenger's 
restr lot usage was "unknown" were discarded. 
Pennsylvania does not distinguish between lap 
and 1 g/shoulder belts for back seat occu­
pants; however, over 99 percent of the cars on 
the r o d  In 1982-85 had only lap belts in the 
rear seat.

"CONVENTIONAL" ANALYSIS • Before any of 
the cases with uninjured persons was discard­
ed, simple injury rates were calculated in the 
“conventional" manner on the full 1982-85 data 
file. Table 3 shows, for exanple, that 1.82
percent of unrestrained back seat occupants 
had serious injuries as compared to only 0.67 
percent of .ep belted occupants: a “reduction" 
of 63 perct.it. Similarly, Table 3 shows that 
lap belted occupants had a 51 percent lower
moderate to serious injury rate and a 21
percent lower overall injury rate. Such large

TABLE 3

PENNSYLVANIA 1982-85: BACK SEAT OCCUPANTS AGE 5 OR MORE 
LAP BELT "EFFECTIVENESS" BASED ON CONVENTIONAL INJURY RATES

N of Back 
Seat Occupants

n of 
Injuries

Injury 
Rate (X)

Reduction Rel, to 
Unrestrained (X)

SERIOUS OR FATAL INJURIES 

Unrestrained 57,560 1,048 1.82

Lap belts .9,056 61 0.67 63

Unrestrained 

Lap belts

MODERATE, SERIOUS OR FATAL INJURIES

57,560

9,056

5,331

412

9.26

4.55 51

Unrestrained 

Lap belts

57,560

9,056

ALL INJURIES 

19,673 

2,445

34.18

27.00 21

40
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N A T I O N A L  T R A N S P O R T A T I O N  S A F E T Y  B O A R D  
W A S H I N G T O N ,  D.C.

S A F E T Y  S T U D Y

A d o p te d :  J u l y  28 , 1986__________________________________

P E R F O R M A N C E  O F  L A P  B E LTS 
IN 26 F R O N T A L  C R A S H E S

I N T R O D U C T I O N

For many years, the National Transportation Safety Board has ^"oported efforts to 
increase the use of seat belts to protect motorists from severe injury oi death in crashes. 
Mor recently, however, the Safety B o a H  has felt *hat it would be useful to undertake a 
special crash investigation program focuseo on accidents involving the use of seat belts to 
learn more about their performance. This view w°s based on a number of facts. First, 
the manual belt systems in motor vehicles today are not required to be dynamically tested 
for crash protection performance (those requirements are limited to passive systems, such 
as passive belts or airbags). Second, data on real-world performance of belt systems are 
limited. Furthermore, there have been basic changes in vehicle designs over the years 
that could affect the performance of belt systems designed for vehicles of the 1970’s. For 
example, there was concern that, with the "downsizing" of automobiles, the ability of seat 
belts to provide crash protection might be diminished. In vehicles with less distance 
between front seat occupants and frontal interior surfaces, for instance, such problems as 
excessive spool-out of the upper torso restraint in lap/shoulder belts might permit 
injurious contact between the occupant and the interior surfaces, despite use of the belt.

Therefore, in the fall of 1984, the Safety Board embarked on a program to 
investigate approximately 2D0 crashes in which the crash performs1 ce of seat belts would 
be thoroughly examined. The criteria for investigating a crash were:

Case vehicle must be post-lS74 model car, light truck, or van;

At least one occupant in the case vehicle must have been using a 
seat belt 1/;

The crash must have been o f  sufficient severity to require that the 
ense vehicle be towed from the scene 2/; and

The crash must not have been so severe for the case vehicle as to 
be deemed unsurvivable for its belted occupant(s). 3/

1/ Before the program was completed, it was decided to investigate a few cases in which 
no occupants were restrained, for comparison purposes.
2/ A., the program progressed, it was found that, for a wide variety of reasons, vehicles 
may be towed even though they ure essentially undamaged. Since in these cases the 
"crash" was extremely minor and scat belts could not be expected to affect the outcome, 
these particular towaway cases were not followed up.
3/ That is, there must have been sufficient space after the crash at the seating locations 
of the belted occupants to permit survival.



The Safety Board’s investigators were alerted to potential cases for the study in a 
number of ways. The Board's highway field investigators, trained in the techniques of 
investigating crashes involving restrained occupants, are located in eight cities: Atlanta, 
Chicago, Denver, Fort Worth, Kansas City (Missouri), Los Angeles, N e w  York, and Seattle. 
At the beginning of the program, each of these field offices arranged an accident 
notification scheme, involving a network of law enforcement and medical authorities in 
the multistate region surrounding the Board field office. These authorities agreed to 
notify the Board investigators of any crash meeting the Board's criteria as soon as they 
became aware of it. Upon notification, Board investigators would go to the accident 
location, explore the facts sufficiently to determine that the crash in fact met the 
selection criteria, and if so, begin a detailed examination to establish all the relevant 
facts.

A  careful examination of the case vehicle was carried out in each crash 
investigation, documenting its "vital statistics" and information about the restraint 
system available to each occupant. The size, weight, and seating location of each 
occupant was determined. For each occupant, the investigator determined whether the 
available seat belt was used, whether it was used correctly, the nature and severity of 
each injury sustained (expressed in terms of the Abbreviated Injury Scaie (AIS)), and the 
probable source of each injury. Necessary measurements were made that permitted the 
Safety Board to estimate the collision severity in terms of the velocity change ("Delta V") 
experienced by the case vehicle. Based on these data, an analysis could be made of the 
performance of each belt system in use during the crash, and some overall conclusions 
drawn about the role of belt restraint systems in the crashes studied.

After about a quarter of the investigations had been initiated, several cases 
involving lap belted rear seat occupants began to draw the Safety Board's attention to 
these belt systems in particular. For example, in one case involving a rather moderate 
collision (Delta V 25.7 mph), the lap/shoulder belted front seat occupants sustained no 
injuries, while the lup belted left rear seat occupant sustained three critical intra- 
abdominal injuries, two severe intra-abdom,nal injuries, five serious intra-abdominal 
injuries, one serious hip injury, one moderate intra-abdominal injury, and three moderate 
hip injuries--all induced by the lop belt itself. This man died after 39 hours in the 
intensive care unit.

Despite the concern about the apparent poor performance of the lap-only belt in 
several early cases, the accident notification criteria were not changed. However, after 
several more cases turned up involving rear seat lap belts, it was decided to alert the field 
investigators to look especially carefully at potential cases involving occupants restrained 
in the rear seat (as distinct from the earlier, more general criterion of "at least one 
occupant in vehicle using a seat belt").

’» all, the Safety Board was notified of 26 accident cases involving lap belt 
restrained occupants that also met the other notification criteria established for the 
program. This report presents findings on the performance of the scat belts used in these 
26 cases--50 lap-only belts, 32 lap/shoulder belts--nnd on the experience of the 57 
unrestrained occupants in these cases and in 3 other cases involving only unrestrained 
occupants, studied for comparison purposes. In addition, one case involving front and rear 
sent occupants, all using lGp/shoulder belts, was studied, again for purposes of comparison.

It is important to remember that this study is limited in two important respects. 
First, the crashes examined here (with one exception) are all frontal crashes. Results 
derived from analysis of frontal collisions cannot be applied to other crush configurations.



The benefits that may be derived from lap belt use (compared to no restraint) in 
minimizing the possibility of ejection during rollover or side impact cannot be discovered 
through analyzing frontal collisions. Second, the small size of the sample in this study 
means that no statistically valid conclusions can be drawn from it. The Safety Board's 
study is a case study which emphasizes the collection of accurate, complete data on a 
number of specific points relevant to the question of belt performance.

The report begins with an overview of the findings of the lap belt crash investigation 
program. This overview is followed by brief summaries of several illustrative cases and 
discussion of their significance. The next section discusses the reasons why large-scale 
databases have been inappropriate fnr assessing seat belt effectiveness. A  chapter 
describing what has been known about lap belts and lap/shoulder belts since their use 
began in the 1960's is next, including knowledge of the special problems in diagnosing and 
treating lap belt injured persons. The relationship of the Federal Motor Vehicle Safety 
Standards to lap belt and lap/shoulder belt installation is covered in the next section. The 
final section presents several recommendations for improving occupant restraint systems 
and recommendations for improving the handling of persons injured in motor vehicle 
crashes while wearing a seat belt.

Several appendices follow the report, the first being a presentation, in brief format, 
of all the study cases, describing the facts of each case and discussing the Safety Board's 
interpretation of these facts. Other appendices present additional cases from other 
sources of lap belt inju^d persons; a glossary; discussions of "Delta V" and the use of the 
AIS; anatomical drawings to assist in understanding the nature of the injuries described in 
this report; a chronology of selected events related to seat belts since their early 
development; and a number of tables depicting various rindings from the Board's lap belt 
case investigations.

O V E R V I E W  O F  FINDINGS 
F R O M  S A F E T Y  B O A R D  C R A S H  INVESTIGATIONS

The Safety Board investigated 26 crashes involving at least one lap belted person 
and concluded that, overall, the crash performance of the lap belts in these cases was 
very poor. A m o n g  the 50 persons using a lap-only belt, the Board determined that at least 
32 of them would have fared substantially better if they had been wearing a lap/shoulder 
belt. In many cases, the lap belts induced severe to fatal injuries that probably would not 
have occurred if the lap belts had not been worn. The occurrence of lap belt induced 
severe to fatal injuries was not limited to severe crashes: 14 lap belted occupants
sustained belt induced injuries of AIS 3 or greater severity (including 6 fatally injured) in 
crashes of Delta V 28 mph or lower. Even correctly 4/ worn lap belts induced severe 
injury: 24 occupants who received AIS 3 or greater injuries from the belt itself aie 
believed to have been wearing it correctly. Twenty-six of the lap belted occupants 
sustained serious to fatal injuries in crashes in which other occupants--either unrestrained 
or lup/shoulder belted, und often seated in the more vulnerable front seating 
locations--were less seriously injured or not injured at all. The injuries characteristically 
induced by the lap belt were among the most dangerous types of injuries: those to the 
head, spine, 5/ and abdomen. The ages of lap belt injured persons ranged from 4 to

47~There~iYno"offieially agreed-upon definition of "correct" lap belt use, but the Safety 
Board has used the term to mean snugly crossing the lower abdomen between the pubis 
and the umbilicus, with the belt low on the hips below the crest of the ilium. This appears 
to be the generally accepted meaning.
5/ In this study, lap belt induced head and spine injuries arc those brought about by the 
violent jackknifing motion over the lap belt— injuries that would not have occurred but for 
the use of the lap belt.



82 years (more than half were younger than 15 years, however) ana included both males 
and females. Finally, the postcrash medical handling of several of the lap belt injury 
victims demonstrated the need for improved understanding by medical personnel of the 
possibility and gravity of seat belt induced injuries in motor vehicle crashes.

Injuries to Case Vehicle Occupants

Thirty-one vehicles (passenger cars or vans), occupied by 139 persons ranging in age 
from 10 months to 82 years, were involved in this lap belt study. 6/ The crash forces 
involved in these primarily frontal crashes ranged from Deltr V 9.8 m p h  to Delta V 
43 mph. Fifty-seven of the occupants were unrestrained, 27 of them in a front seat 
location, 30 in some other seating location. Thirty-two were wearing a lap/shoulder belt, 
all but 1 in a front seat. Fifty were wearing a lap belt, all but 3 in a rear seating location.

Only 7 of the 139 occupants were uninjured. Five of them were in crashes of low 
Delta V (10-13 mph)--4 of them unrestrained, 1 lap belted, all in the rear seat. The other 
2 were in the front seat wearing lap/shoulder belts in a moderately severe crash (Delta V 
25 mph).

Another 48 occupants received AIS 1 (minor) injuries as their most severe injury 
(MAIS); 32 received AIS 2 (moderate) injuries as most severe; 21 received AIS 3 (serious) 
injuries as most severe; 31 received AIS 4 (severe), AIS 5 (critical), or AIS 6 (maximum) 
injuries. Eighteen persons died of their crash induced injuries: 1 with AIS 2 injuries, 1 
with AIS 3, 1 with AIS 4, 11 with AIS 5, and 4 with AIS 6.

Uninjured MAIS 1 MAIS

Unrestrained (57) 4 20 17
Lap belted (50) I 16 5
Lap/shoulder

belted (32) 2 12 10

MAIS 3 MAIS 4 MAIS 5 MAIS 6 (Fatal)

11 1 2 2 (4)
7 6 13 2 (13)

3 4 1 - (1)

Restraint Use, Injuries, Delta V

AIS 2 As Most Severe Injury (MAIS 2). Of the 139 occupants, 32 received MAIS 2 
(moderate) injuries; 17 of them were not restrained, 5 were wearing lap belts, and 10 were 
wearing lap/shoulder belts.

Persons With MAIS 2 Injury, 
by Case Vehicle Delta V and Restraint Use

^ 15 m p h  15-25 m p h  26-35 m p h  36-45 mph

Unrestrained (17) 4 2 11
Lap belted (5) 3 1 1
Lap/shoulder belted (10) 1 3  4 2

6/ A  5-month-oid boy, using an improperly installed child restraint device, sustained 
AIS 3 head injuries in a crash of Delta V 33.6 mph; this occupant will not be included in 
the discussion and tables that follow.



Most of the unrestrainc j  persons at the moderate injury level were in severe crashes 
(11 of the 17 in crashes of Delta V greater than 35 mph); the lowest case vehicle Delta V 
for these occupants was 23 mph. There were only 5 lap belted persons at the moderate 
injury level; 1 was in a crash at Delta V 38.5 mph, 1 at Delta V 35.7 mph, and 3 at Delta V 
15-25 mph. The lap/shoulder belted persons with moderate injuries were in moderate to 
severe crashes (6 of 10 in crashes at Delta V 26-45 mph).

AIS 3 As Most Severe Injury (MAIS 3). Of the 139 occupants, 21 received MAIS 3 
(serious) injuries; 11 of them were not restrained, 7 were wearing lap belts, and 3 were 
wearing lap/shoulder belts.

Persons With MAIS 3 Injury, 
by Case Vehicle Delta V and Restraint Use

< 15 m p h  15-25 m p h  26-35 mph 36-45 mph

1 4  6
1 6
1 2

Unrestrained (11)
Lap belted (7) 
Lap/shoulder belted (3)

Most of the unrestrained persons with MAIS 3 injuries were in severe to very severe 
crashes (6 of 11 at Delta V greater than 35 mph, 3 more at Delta V 33-35.5 mph). Most of 
the lap belted persons with MAIS 3 injuries were in moderately severe crashes (6 of 7 at 
Delta V less than 35 mph, 4 of these at Delta V less than 30 mph). All three lap/shoulder 
belted persons with MAIS 3 injuries were in moderately severe or severe crashes (Delta V 
33.6 mph, 32 mph, and 22.5 mph).

MAIS 4. 5. or 6. or Fatal Injuries. Of the 139 occupants, 33 received MAIS 4, 5, or 6 
injuries, or were killed. Only 5 of these occupants were not restrained; 5 of them were
wearing lap/shoulder belts. The remainder, 23 of the 33, were wearing lap belts.

Of the 33 occupants in this category, 18 were killed; 4 of them were not restrained 
and were in higher Delta V collisions (43 mph and 35.5 mph); 1 was wearing a lap/shoulder 
belt (a driver in a Delta V 36 m p h  crash); 13 were wearing lap-only belts (6 at Delta V less 
than 30 mph, 7 at Delta V 30-40 mph).

Persons With MAIS 4, 5, or 6 Injuries or Killed, 7/ 
by Case Vehicle Delta V and Restraint Use

< 15 mph 15-25 mph 26-35 m p h  36-45 mph

Unrestrained (5) 1 4
Lap belted (23) 5 12 6
Lup/shoulder belted (5) 3 2

Only 5 of the 57 unrestrained persons sustained these level injuries; 4 were in 
vehicles that underwent Delta V of greater than 35 mph; 1 was in a crash of Delta V 
25-28 mph. Four of the 5 were in a front seat in these severe frontal collisions.

7/ Of the 31 persons who sustained MAIS 4, 5, or 6 injuries, 16 were killed. In addition, 2 
other persons were killed, 1 with MAIS 2 injuries, und 1 with MAIS 3 injuries.



The 5 lap/shoulder belted persons who suffered these levels of injuries also were 
involved in severe crashes (3 at Delta V 32 mph, 1 at Delta V 36 mph, and 1 at Delta V 
38.5 mph). Four of the 5 were drivers.

There were 23 lap belted persons in this category. Six were in crashes involving 

Delta V 36-40 mph, 12 were in crashes of Delta V 26-35 mph, and 5 were in crashes of 
Delta V 20-25 mph. One of the 23 persons was a driver, 1 was seated center front, and 2 
were seated right front. The remaining 19 were all seated in rear locations.

Thirteen of the 23 lap belted persons in this category were killed, all by lap belt 
induced injuries. Five more sustained MAIS 4 injuries but were not killed, and another 5 
sustained MAIS 5 injuries but were not killed.

Sixteen of the 23 lap belted persons who sustained MAIS 4, 5, or 6 injuries or were 
killed were judged to have been wearing the belt correctly and also did not slide downward 
under the belt or have the bdt slide up over the iliac crests ("submarining"). Four were 
judged to have been wearing the belt correctly but possibly to have submarined. One was 
judged to have been wearing the belt incorrectly (loose or too high).

Twenty-one of the 23 lap belted persons in this category were in vehicles in which at 
least one other person, unrestrained or lap/shoulder belted, was either uninjured or had 
MAIS 1, 2, or 3 level injuries. In all but one of these cases, there was more than one 
non-lap belted person who survived the crash with less than AIS 3 injuries, often in a front 
seat position.

Seven of the 23 lap belted persons in this category were younger than 10 years; 8 
were aged 10-20; 4 were aged 21-50; 4 were older than 51. Fifteen were male, 8 were 
female.

Additional Information on Persons Wearing Lap-Only Belts

The Safety Board's investigators concluded that 37 of the 50 lap belted occupants 
were wearing the belt correctly and also did not submarine. Four other lap belt wearers 
were judged to have been wearing the belt correctly but to have experienced, or possibly 
experienced, submarining. Five of the lap belt wearers were judged to have worn the belt 
incorrectly or probably incorrectly. For four of the lap belt wearers, there was 
insufficient evidence to determine whether it was being worn correctly and whether it 
rode up during the impact.

Correct/Incorrect Use, Submarining

Wore lap belt correctly, 
no submarining

37

Wore lap belt correctly, 
but possible submarining

4

Wore lap belt incorrectly 5

Correctness of use and 
occurrence of submarining 
unknown

4
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Of the 50 persons wearing a lap belt in these crashes, 49 were injured:

Outcomes for 50 Lap Belt Users 

Survivors

Killed

MAIS 1: 16
VIAIS 2: 4
MAIS 3: 6
MAIS 4: 5
MAIS 5: 5

13

There was little or no intrusion or compression of the occupant space in the areas 
=urrounding the 13 fatally injured lap belt wearers. They all received their fatal injuries 
as a result of wearing the lap belt. Eleven of these 13 were wearing the lap belt 
correctly; there was possible submarining in 3 of the 13 lap belt induced fatalities, all 
involving proper use of the belt.

Of the 33 lap belted persons who received AIS 2 or greater injuries, 30 received one 
or more of these injuries as a direct result of the lap belt. One other person received an 
intra-abdominal injury as a result of lap belt use, but its severity was undocumented.

Of the 29 persons with AIS 3 or greater (or fatal) lap belt induced injuries, 21 
sustained more than one injury at this level (induced by the lap belt itself):

Distribution of AIS 3 or Greater Lap Belt Induced Injuries

Persons with 2 such injuries: 4
Persons with 3 such injuries: 3
Persons with 4 such injuries: 4
Persons with 5 such injuries: 5
Persons with 6 sucl. injuries: 1
Persons with 7 such injuries: I
Persons with 10 such injuries: 3

S E L E C T E D  L A P  B E L T  C A S E S

Detailed factual and analytical summaries of each case in this study are presented 
in appendix A. Several cases are presented here to illustrate many of the findings set out 
in the previous section.

In Case 1, a 15-year-old female driver lost control of the 1983 Pontiac Phoenix she 
was driving and crashed head-on into a tree. The Delta V was calculated to be 37 mph. 
The girl driving and the 12-year-old boy in the right front seat sustained only minor to 
moderate injuries, despite the fact that they were not using the available lap/shoulder 
belts and despite the fact that they were in the most vulnerable seating location for a 
frontal collision. The two 13-year-old boys wearing lap belts in the rear seat, however, 
both sustained violent injuries to the intra-abdominal organs and connecting tissue; one 
boy was pronounced dead less than 1 hour after the crash, and the other boy died 5 days 
later (he had shown no brain activity from the time of the crash). The Safety Board 
concluded that both boys probably were wearing the lap belt in the proper pelvic area, 
though it is possible that one boy's belt "rode up" over the iliac crests during the crash.



In Case 4, a 1983 Dodge 15-passenger van was struck by a 1970 Chevrolet Chevelle, 
with the van undergoing an estimated Delta V 38.5 mph. The van driver, a 36-year-old 
man, was using his 3-point lap/shoulder belt; however, since he was seated directly behind 
the area of major crash induced vehicle collapse, he sustained moderate to severe injuries, 
primarily to his head, face, and legs. The unrestrained right front passenger, a 17-year- 
old boy, sustained only minor injuries. Eight other unrestrained young people sustained 
only minor or moderate injuries; all were treated and released the same day.

The remaining four young men in the van were wearing lap belts. One sustained 
serious lap belt induced injuries to the head, spine, and iliac crest and severe lap belt 
induced intra-abdominal injuries (in addition to numerous other minor to moderate lap belt 
induced injuries); he was hospitalized for an extended period and continued under out­
patient care after hospitalization. When last contacted by the Safety Board, 7 months 
after the crash, he was still unable to work.

A  second lap belted passenger received moderate, serious, and severe lap belt 
induced head injuries and spent 4 months in a hospital before being transferred to another 
facility for long-term care. Seven months after the crash, he was still under extended 
care and on full disability.

A  third lap belted passenger received fractures of his left leg due to an unsecured 
spare tire under his seat moving forward and compressing his leg against the forward seat 
framework. His head struck the seatback in front of him, as those of the first two lap 
belted passengers did, but with reduced severity, probably due to the lesser rigidity of the 
seat framework immediately in front of him. He also received an injury to his urinary 
tract, probably lap belt induced, of unknown severity. He was in a hospital for a week, 
and could not return to work for 4 months.

The fourth lap belted passenger sustained critical and severe lap belt induced intra­
abdominal injuries and serious lap belt induced spine injuries. He spent 2 months in a 
hospital and had to return for out-patient care once a month after that. Seven months 
after the accident lie had not returned to work and was on disability.

In Case 6, a 1983 Chevrolet Malibu was struck in the front by a 1980 Ford Mustang, 
with a resulting Delta V for the Chevrolet of 23 mph. The lap/shoulder belted Chevrolet 
driver, a 58-year-old man, received only minor injuries; the unrestrained right front 
passenger, a 55-year-old woman, received a moderate level injury to her head, in the form 
of a 2-inch temple laceration when she struck the rearview mirror; her other injuries were 
minor. However, the lap belted rear seat passenger, a 56-year-old woman, received fatal 
lap belt induced intra-abdominal injuries ar.d died within minutes of reaching the hospital.

In Case 23, 12 small children (aged 6-7 years) were being transported in a day care 
van. The Ford van struck a 1984 Lincoln T o w n  Car, resulting in a Delta V nf 25-28 mph 
for the van. The unrestrained 24-year-old w o m a n  driver of the van received severe 
injuries. The five unrestrained small child occupants received only minor injuries and 
were either treated and released or did not receive medical treatment at all. The seven 
children wearing lop belts, however, all received serious to critical injuries including head, 
pelvic, intra-abdominal, and spinal injuries, all induced by the lap belt. One of these 
children was killed due to her massive head, spine, and intra-abdominal injuries; the others 
spent considerable time in a hospital, two being transferred later to extended-care 
facilities.



In Case 24, six young men (21-25 years old) were crowded into a 1979 V W  Rabbit 
when it struck a 1977 Chevrolet Impala. The V W  underwent a Delta V of 35.5 mph, while 
the Chevrolet underwent a Delta V of 23 mph. The four unrestrained men in the 
Chevrolet, all aged 22, sustained only minor to moderate injuries; all were treated and 
released immediately. The unrestrained driver of the V W  Rabbit sustained critice 
injuries and died instantly. The lap/shoulder belted right front passenger sustained only 
moderate injuries, as did two of the unrestrained rear seat passengers. A  third 
unrestrained rear seat passenger, sitting on the lap of the man in the center position, 
sustained serious injuries, due to being compressed between the center occupant and front 
seat. The remaining rear seat occupant, wearing a lap belt, sustained critical lap belt 
induced head and intra-abdominal injuries, serious lap belt induced spinal injuries, and 
moderate lap belt induced injuries to the abdomen.

In Case 26, a 1985 Ford Escort struck a 1974 International Harvester tractor-trailer, 
with a resulting Delta V of 33.5 m p h  for the Ford. The most serious injury sustained by 
the unrestrained 16-year-old girl driving the Ford was a fractured left femur (AIS 3); the 
same was true for the unrestrained 15-year-old girl in the right front seat. A  14-year-old 
boy in the rear, wearing a lap belt, sustained severe to critical lap belt induced intra­
abdominal injuries and died 5 hours later. An 11-year-old boy wearing a lap belt in the 
rear seat sustained 4 severe intra-abdominal injuries, 4 critical intra-abdominal injuries, 
1 critical spinal injury, 1 serious abdominal injury, and 1 moderate abdominal injury (in 
addition to other minor lap belt induced injuries). All his moderate to critical injuries 
were lap belt induced. He spent 2 months in a hospital before being transferred to an 
extended-care facility, due to paraplegia from his spinal column injury.

In Case 27, a 1980 Dodge Colt strucx a tree head-on, with a resulting Delta V of 
28 m p h  for the Dodge. The lap/shoulder belted front seat occupants sustained only minor 
injuries; however, the lap belted 15-year-old boy in the rear seat sustained severe intra­
abdominal and spinal injuries due to the lap belt.

These cases illustrate why the Safety Board is concerned about the pool 
performance of lap belts in many crashes. Although virtually all of the lap belted persons 
were seated in rear seats (less vulnerable in a frontal crash), they often sustained serious 
to fatal injuries while front seat occupants received lesser or no injuries. Often the lesser 
injured occupants were unrestrained, while the more seriously or even fatally injured were 
lap belted. The unrestrained or lap/shoulder belted occupants tended to sustain only 
AIS 1-3 level injuries, even in severe to very severe crashes (only 5 of the 57 unrestrained 
occupants sustained higher level injuries, although 43 of these occupants were in severe to 
very severe crashes; only 5 of the 32 lap/shoulder belted occupants sustained higher level 
injuries, although 15 of these occupants were in severe to very severe crashes). At the 
same time, the lap belted occupants tended to receive AIS 4, 5, 6, and fatal injuries (21 of 
the 50 lap belted occupants, 11 of w h o m  died, received AIS 4-6 level injuries; 2 of the 28 
lap belted occupants whose highest documented injury was AIS 1-3 also died). The 
majority (23 of 29) of seriously to fatally injured lap belt wearers were believed to have 
been using the lap belt correctly--snug and low on the hips.

It is also important to understand that even in the cases in which lap belted persons 
did not sustain serious belt induced injuries, the lack of injury could not be attributed to 
effective crash protection performance by the lap belt. In Case 5, for instance, a 
14-year-old lap belted boy sustained only AIS 1 injuries. However, the Delta V involved in 
this crush was only 9.8 mph; three unrestrained persons sustuined no injuries, and the 
highest injury among all six occupants was AIS 2 (the lap/shoulder belted driver). 
Significantly, it was found that the buckle of the lap belt did not hold at impact; either 
the buckle failed (the evidence was against this) or the boy had not latched it properly in



the first place (most likely). Thus, little or no restraint was provided by the lap belt in 
this low Delta V crash. In three other crashes (Cases 14, 15, and 16), the Delta V was 
quite low and no occupants (even unrestrained) sustained other than minor injuries.

In four crashes (Cases 8, 11, 12, and 21), the Delta V was moderate (around 20 mph). 
In one, a lap belted 5-year-old girl in the rear of a 1977 Chevette sustained only AIS 1 
injuries. However, another 5-year-old girl seated next to her, of identical size and 
weight, was also lap belted; she sustained m a x i m u m  level injuries (AIS 6) to her head and 
cervical spine, plus other injuries. She died of her lap belt induced head/spine injuries. 
The Safety Board concluded that the radical difference in these children's experiences was 
probably due to slight differences in the attitude of their heads as their upper bodies 
flexed violently aownward--a matter of chance.

In Case 11, all four lap belted children received only AIS 1 level injuries. T w o  
toddler boys were belted together in the front seat using the lap portion of a 3-point 
lap/shoulder belt; the Safety Board concluded that little restraint was provided by the 
belt, however, since much of the crash energy acting on them was dissipated by the 
contact between their bodies and their head strikes into the well-padded instrument panel. 
The outboard seated child also avoided belt induced abdominal bruising, the Board 
concluded, because he loaded the inboard seated child into the belt; that child received 
belt bruising on both the left and right sides. The lap belted 5-year-old girl in the left 
rear seat probably avoided more serious lap belt injuries because she flexed over the belt 
m  a leftward direction, thus bringing her upper body and head down onto her left upper 
leg; this prevented the serious head and neck injuries sustained by children wearing lap 
belts who flex downward between the legs. The same was true for the lap belted 4-year- 
old girl in the right rear seat.

In Case 12, a w o m a n  was lap belted in the left rear seat position. She sustained 
three moderate (AIS 2) injuries to her head and face, resulting from violent jackknifing 
induced by the lap belt, and an AIS 2 hip injury (plus several other injuries). She sustained 
the most serious injuries of the three occupants.

In the final example of a quite moderate crash, Case 21, the two lap belted rear seat 
occupants sustained only minor injuries. The Safety Board concluded that they had 
decelerated mainly into the front seatback, not into the lap belt. The two lap/shoulder 
belted front seat occupants also sustained only minor injuries.

There were three cases involving moderately severe to severe crashes in which lap 
belted oc.upants sustained only minor to moderate injuries. However, even in these cases 
the Safety Board concluded that this was not due to safe and effective restraint provided 
by the lap belt. In Case 3, the lap belted 6-year-old boy in the center rear seat of the 
1984 Chevrolet Impala involved in a head-on crash at Delta V 28.6 mph sustained only 
minor injuries. However, the Board found that 1) the lap belt was not in fact "snugged up" 
around him at the time of the crash; 2) when his body slid forward and finally made 
contact with the belt webbing, the latchplate did not lock the webbing in place but 
allowed it to slip through for several inches before it finally j ammed on a folded-over 
section; and 3) a large plastic box on the boy's lap was shattered between the boy and the 
front seatback, thus accounting for much of the boy's deceleration. Thus, this boy was not 
restrained to any significant degree by the lap belt.



In Case 7, a 1983 Chevrolet Celebrity was involved in a severe crash (Delta V 
38 mph). The most severe injury sustained by the lap belted left rear seat occupant was 
AIS 2. However, the Safety Board investigation showed that he decelerated primarily into 
the left interior side wall and B pillar, not into the lap belt, so that his lack of lap belt 
induced internal or spinal injuries is not surprising. The belt was not effective in 
preventing head injuries; he sustained five AIS 2 injuries to his head and face, 
necessitating more than 8 weeks in a hospital and 2 months' loss of work.

Finally, in Case 13, three children were lap belted: one at center front seat, two in 
the rear seat. The child at center front sustained AIS 2, 3, and 4 (two) injuries to her head 
and face, resulting from the violent jackknifing over the lap belt. 8/ Fortunately, the two 
children in the rear seat benefited from the wide, firm seats provided in this 1978 Buick 
station wagon; because of the wideness and firmness of the seats, these children were not 
able to be injured through either jackknifing or submarining, as children on narrower, 
softer seats were (see Cases 8 and 10, for example).

In sum, the cases investigated during the Safety Board's project do not support the 
view that lap-only belts are effective countermeasures against crash injury in frontal 
collisions. In most of the Board cases, the lap belt itself induced serious to fatal injuries. 
However, in those cases in which the lap belt did not induce injuries, it does not appear 
that the lack of induced injuries could be attributed to effective lap belt performance. 
Furthermore, in these latter cases, either the lap belt failed to prevent other (nonbelt- 
related) crash injuries or the crash was so mild that few or no injuries were sustained by 
any occupant, regardless of their seating location or restraint system use. The evidence 
of these cases however, strongly supports the effective performance of lap/shoulder belts.

STATISTICAL E S T I M A T E S  
O F  S E A T  B E L T  E F F E C T I V E N E S S

Databases

The Safety Board is aware that the cases investigated in its project are not 
representative of the range of real-world accidents and, therefore, the findings are not 
necessarily representative of overall lap belt performance. That is, it may be that if 
sufficient, accurate data were available on lap belt performance in crashes, it would be 
shown that lap belts reduce crash losses to a greater extent than they increase them. 
Unfortunately, the data needed to make such a showing are not available.

As part of this study, the Safety Board examined many studies that have been used 
in attempts to determine seat belt effectiveness. The types of work done in this area fall 
into three general categories: observational surveys of restraint use, laboratory tests, and 
analysis of large databases, most of which are derived from police accident records. 
Observational surveys, while useful in providing estimates of belt use rates by 
nonaccident-involved occupants, provide no information on accidents and injuries.

87 ItTTs usefuI*to compare the types and severity of head and face injuries sustained by 
this child with those of a girl of similar size seated center front, unrestrained, in a car of 
similar size and loaded weight, involved in a frontal collision of almost identical Delta V, 
in Case 34. In that case, the child's most serious head injury was a moderate contusion on 
her forehead; her most serious injury of any sort was a fractured left leg.



Laboratory tests can provide certain kinds of information about belt performance, but the 
enormous variations in crash possibilities and human responses cannot be approached in 
the laboratory, thus severely limiting the significance of laboratory tests for estimating 
real-world belt performance.

Although the Safety Board's approach, of necessity, involves investigation of a 
relatively small number of lap oelt cases, it has certain distinct advantages over other 
studies based on large numbers of crashes. Most effectiveness studies are based on 
analysis of data from police accident reports. Many studies use these police-reported 
data "as is," accepting their validity at face value. Studies based on one or more States' 
traffic accident databases are examples of these; the Fatal Accident Reporting System 
(FARS) of the National Highway Traffic Safety Administration (NHTSA) is another (the 
F A R S  database is limited to fatal accidents reported by the police).

Other studies are based on analysis of data from the NHTSA's National Accident 
Sampling System (NASS) or its predecessor, the National Crash Severity Study (NCSS). 
These two databases consist of a sample of accidents, drawn from among all 
police-reported accidents, that were reinvestigated for inclusion in the NASS or NCSS 
database.

For a variety of reasons, none of these databases ‘singly or in combination) provide 
wholly suitable information for estimating the real-world performance of seat belts. The 
police report databases, for example, contain a number of easily described deficiencies, as 
discussed in the following sections.

Uncertainties in information on restraint use. In the NCSS database, for instance, 
the NCSS investigators found that the original police accident reports had, on average, 
33 percent "unknown" restraint use; one large State had an "unknown" rate of 85 percent, 
another 96 percent. 9/

— A  review of the F A R S  database for 1980 showed that for mor ^rcent of
the fatalities recorded by California, Indiana, and Illinois police. . no -ecord
of restraint use. 10/

--Some State accident report forms do not even provide space for recording 
restraint use.

--Despite the high rate of "unknown" restraint use on many State accident forms, 
the NCSS investigators (and presumably their successors, the NASS investigators) 
converted the original police information into a database with few "unknowns." An 
extreme example of this process was one NCSS area in which only 4 percent of the 
police forms indicated whether a restraint had been used, but he NCSS versions of 
the same accidents displayed this information in 96 percent of the cases. I_l/

9/ §. PaftyT<u, "Corrections for the Effect of Data Source on Restraint Effectiveness 
Estimates," National Highway Traffic Sufety Administration (October 1982), Table C,
p. 6.



--The NCSS (possibly also NASS) database also differs considerably from its police 
report origins on the question of w at type of restraint was recorded as used. The 
police reported lap belt use more frequently than lap/shoulder belt use; the NCSS 
database, derived from the same accidents, shows just the opposite. (This resulted 
partly from the fact that the NCSS investigators, in making a decision on a police- 
recorded "unknown," tended to code more of them as "lap/shoulder belted" than as 
"lap belted.") As the N H T S A  study reporting these facts notes, "This has important 
implications for the computation of restraint effectiveness rates from police- 
reported data." 12/

— Among the State report forms that do include an item for restraint use, there is 
wide variation in the terminology and the options available for marking the type of 
restraint used. A review of the report forms used in the seven NCSS areas, for 
example, shows the following options:

Lap belt, harness, lap belt and harness 
Belt
No restraint use item 
Lap belt, harness
Seat belt, shoulder harness, seat belt and shoulder harness 
Strap, belt, strap and belt 
No restraint use item

Even assuming the police accurately report which of these many "restraints" were 
used, it is difficult to translate the terms reliably into the different categories used 
on Federal databases.

— Lacking (or failing to use) physical evidence of restraint use or nonuse, those who 
record accident information seem to be guided to some degree, at least, by certain 
biases. Police, as a group, tend to overreport restraint use by crash survivors 
(particularly those with minor or no injuries) and underreport restraint use by those 
killed (or seriously injured). This, of course, "results in high estimates of restraint 
effectiveness." 1_3/ Compared to the police reports, NCSS investigators more 
frequently determined that a seriously or fatally injured occupant was restrained 
and that an uninjured or only slightly injured person was unrestrained.

What remains completely uncertain, of course, in all of this is what is factually 
correct. Are the police reports correct on the rate of restraint use by accident-involved 
persons, or arc the "corrected" data of the NCSS/NASS investigators correct? Is the truth 
somewhere between the two versions? If so, which version is more nearly correct, and 
how much closer to the truth is it? Obviously, it is critical to know this, because "a small 
difference in the percentage of restrained occupants may imply a 50 percent difference in 
the computed fatality rate." 14/

The same substantial uncertainties also exist, of course, concerning what type of 
restraint was used— an uncertainty with enormous implications for not only the relative 
effectiveness of various restraints but also whether any given type (lap belt, for instance) 
is of net benefit at all.



Uncertainties in information on crash severity. Some evidence suggests that the 
rate of restraint use is lower among accident-involved occupants than among nonaccident- 
involved, and that this tendency may be more marked as accident severity increases. 
Without a reliable measure of crash severity, used consistently throughout the data on 
which the effectiveness estimate is based, the estimate may be biased by the different 
accident experience of restrained and unrestrained occupants. Estimates of "pre-impact 
speed" or "impact speed," for instance— commonly used in police reports--nre not meant 
to be precise and do not permit estimation of the crash forces experienced by the vehicle 
occupants. Thus, the apparent "effectiveness" of restraint systems may be biased by 
differences in the severities of crashes experienced by restrained and unrestrained people.

Uncertainties in information on injury severity. Many States use broad injury 
classifications (for example, the K A B C O  scheme 15/) that are of little use in analyzing 
restraint systems’ potential to reduce (or increase) injury. In K A B C O ,  for example, a 
broken arm and a broken skull are both coded as "A" injuries, despite their vastly different 
level of threat to life. Internal injuries (the sort produced by lap belts, for instance) are 
not likely to be recorded at all. Furthermore, each officer's "definition" of injuries may 
be different (unlike the superior AIS system, which leaves little or no room for individual 
bias in coding injuries). Because specific injury data are needed for an accurate estimate 
of restraint system effectiveness, databases from police-reported information are 
unsuitable.

Lack of injury source information. The source of injuries is not included in 
police-reported data. Most police officers are not trained in the collection of such data, 
nor do they have the time to collect it. However, without these data it is not possible to 
determine whether, for example, an unrestrained person would have been less severely 
injured if restrained, or whether the injuries sustained by a lap belted person were caused 
by the belt itself or in spite of the lap belt.

Lack of injury information. Police reports often do not provide any information on
uninjured occupants or those with minor injuries, especially in cases with fatally or 
seriously injured persons. This is another way in which restraint effectiveness becomes 
impossible to derive, with any level of confidence, from police-reported data.

Incomplete databases. Police report databases are incomplete. Studies compuring 
emergency room records and police accident reports have found that only 55 percent of 
the persons treated in the hospitals for motor vehicle crash injuries were included in 
police accident reports. 16/ How the addition of the missing 45 percent of injury cases
would affect the estimates of seat belt effectiveness that are drawn from such
incomplete databases is not known.

157 Tn the K A B C O  scheme, injuries are defined as "K" for any injury that "results in 
death;" "A" for "severe lacerations, broken or distorted limbs, skull fracture, crushed 
chest, internal injuries, unconscious when taken from the scene, unable to leave scene 
without assistance;" "B" for "lump on head, abrasions, minor lacerations;" and "C" for 
"momentary unconsciousness, limping, nausea, hysteria, complaint of pain (no visible 
injury)."
16/ J.P. Bull and B. J. Roberts, "Road Accident Statistics— A  Comparison of Police and 
Hospital Information," Accident Analysis and Prevention, 5:45-53, 1973; Jerome I. 
Baranick and Daniel Fife, "Northeastern Ohio Trauma Study IV: Discrepancies in
Vehicular Crash Injury Reporting," Brookhaven National Laboratory (1984).



In addition to these problems in the original police reports, the three large databases 
which derive from police reports (NCSS, NASS, and FARS) have other drawbacks for 
estimating restraint performance and net effectiveness.

NCSS. An obvious problem with the NCSS data is that they are aging. They were 
collected during the 1970's, and since that time, vehicle crashworthiness, restraint system 
designs, and restraint use have changed considerably.

Second, NCSS data are weighted toward crashes of greater severity. Restraints are 
more likely to provide benefits (and disbenefits) in these crashes than in, say, 
non-towaway crashes: but patterns of restraint use may be different among occupants 
involved in crashes of higher severity from use patterns among occupants in less severe 
crashes.

Finally, NCSS data uncertainties are compounded by the fact that the second source 
of information (besides the original police report) for the NCSS in/estigations--interviews 
ot people acquainted with the accident and/or with its victims--was also plagued by 
missing data (more than 30 percent, as with the police data). However, the 30 percent 
missing data were not the same data missing from the police reports. The NCSS 
investigators tended, furthermore, to "correct" for the missing interview data (or 
interview data they considered incorrect) differently than they "corrected" the police 
data.

NASS. The NASS database has the advantage of being more representative of the 
overall national motor vehicle accident picture than any other database. It includes both 
towaway and non-towaway accidents. However, the vast majority of accidents— even of 
towaway accidents--are of such low severity that restraints are not expected to have 
much, if any, effect (positive or negative). Thus, the majority of NASS cases are not 
particularly relevant to the question of restraint effectiveness, and must be removed from 
any sample used to estimate belt effectiveness. However, in most cases they are not 
removed, and therefore the potential effect of belt use is masked.

The sampling scheme that guides the selection of cases for the NASS database was 
devised to produce a database representative of U.S. accidents overall. It was not devised 
to measure the performance of restraint systems. Furthermore, the NASS sampling 
scheme was devised on the basis that ultimately there would be 75 teams collecting 
accident cases--a goal the N H T S A  has never reached (there are now only 50 NASS teams 
nationwide). Given the (relatively) small number of crashes in which a restraint system 
might be expected to have some effect (either good or bad), the even smaller number of 
crashes in which restraints were used, and the even smaller number of crashes in which 
lap belts were used, it is not surprising that the NASS sample (the small set of cases which 
are then "weighted" to represent the national accident population) includes very few cases 
on which to base lap belt effectiveness estimates.

For example, in 1979 and 1980 combmed, the NASS sampling scheme picked up only 
six persons recorded as fatally injured in a lap/shoulder belt, only one killed in a child 
safety seat, and none killed in a lap belt. The lap belt "sample" (zero cases) translates 
into zero cases nationally.

In the 1984 data, looking only at towaway crashes, only three "restrained" rear seat 
fatalities were captured in the sample (these could have been lap belted, in a child safety 
seat, possibly in lap/shoulder belts, or some combination of these possibilities). These 
numbers are simply too small to use for national extrapolations.



FARS. The F A R S  database is regarded as a census of all fatal accidents. Thus, in 
theory, it should be useful for estimating restraint effectiveness in reducing fatal injury. 
The major problem in using it for this purpose is that it is a completely "uncorrected" 
police-reported database. All the many uncertainties about police-reported data on 
restraint use pertain to the F A R S  data.

When the Safety Board reviewed 1984 F A R S  data for rear seat, belted fatalities, for 
instance, more than 25 percent of them were reported in F A R S  as having been killed in 
rear seat lap/shoulder belts. Probably fewer than 1 percent of passenger cars even have 
rear seat lap/shoulder belts; it is not possible for 25 percent of those killed in the rear 
seat while belted to have been using lap/shoulder belts.

Inappropriateness of D atabases

Finally, it is important to understand that none of the databases were designed to 
permit exploration of belt induced injuries. These injuries are indistinguishable, in the 
databases as currently constituted, from injuries sustained despite use of the lap belt. In 
contrast, in each case in this Safety Board study it is possible to discern the extent to 
which the lap belt protected against injury, the extent to which the lap belt was unable to 
protect against injury, and the extent to which the lap belt itself actually induced injury.

The N H T S A  has concluded that the effectiveness of lap belts can be estimated, and 
that lap belts have a net benefit. For the front seat, the most recent official estimate by 
the N H T S A  17/ is 30 to 40 percent effectiveness against fatalities, 25 to 35 percent 
effectiveness against moderate to critical injuries, and 10 percent effectiveness against 
minor injuries. Ijl/ For rear seats, the N H T S A  estimates 50 to 60 percent 
effectiveness. 19/ Because of the data weaknesses discussed earlier, the Safety Board is 
convinced that the available data are inadequate for estimating even the range of possible 
effectiveness of lap belts.

17/ U.S. Department of Transportation, Final Regulatory Impact Analysis of the 
Amendment to FMVSS 208: Passenger Car Front Seat Occupant Protection, July 11, 1984. 
1_8/ These are expressions of estimated effectiveness based on 100 percent use compared 
to zero use. That is, the N H T S A  estimate* that if there were 100 percent use of lap belts 
by front seat occupants, there would be 30 to 40 percent fewer front seat fatalities, 25 to 
35 percent fewer front seat occupants with moderate to critical injuries (but not killed), 
and 10 percent fewer front seat occupants with minor injuries, compared to the outcome 
if no front seat occupants used any restraint. These types of effectiveness estimates 
cannot be translated into statements such as, "People who use lap belts have 30 to 40 
percent less chance of being killed than nonusers."
19/ U.S. Department of Transportation Denial of Petition for Rulemaking (49 FR 15241, 
April 18, 1984).



RE L A TE D  R E SE A R C H  
ON LAP BELT P E R F O R M A N C E

The Safety Board reviewed a considerable body of literature related to seat belt 
performance. Several points emerged from this review.

The fact that lap belts may induce serious, even fatal, injuries has been 
known by medical professionals and those working in areas related to 
motor vehicle safety since the mid-1950's.

A  1967 paper published by researchers at the University of Michigan, for example, 
noted:

Although the [lap] belt restraint system has been demonstrated to 
provide effective reduction of injuries and fatalities in automobile 
accidents by preventing ejection, with increasing usage of belts by 
automotive occupants a pattern of injuries directly attributable to 
impingement on the belt itself is becoming evident. . . .Due to the 
overall increase in the wearing of belts, the patterns of injuries which 
may be identified as caused by the belt are becoming clearer. . . . Some 
idea of the sharp increase in injuries attributed to the seat belt can be 
found by noting that of the clinical reports referenced n  this paper, only 
three studies occurred prior to 1956, and these were acdressed to safety 
belt injuries in aircraft; yet over 20 clinical reports alone have Deen 
concerned with this problem since 1961.... [Mlost such cases are 
probably never reported in the literature. (135) 20/

The author pointed out that the lap belt "has the disadvantage of allowing the head and 
thorax to swing free in a 'jack-knife' motion during impact" and that it "cannot provide 
adequate protection to a seated occupant since the upper body components (e.g., head) are 
free to move during abrupt declerations and strike surrounding structures."

A  1966 paper, published in the Journal of Trauma, noted that "it is evident from the 
cases ... in the literature that the [lap] belt is capable of producing a wide variety of 
injuries." The authors showed that injuries can be sustained even when the belt is worn 
correctly, and they provided extensive discussion of the type of injuries sustained by lap 
belted persons, the mechanisms that produce these injuries, and the importance and 
difficulty of early diagnosis. (170) Many other papers dating from 1956 to 1985 have 
discussed the problem of lap belt induced injury. 21/ Indeed, early knowledge of the 
severe limitations of lap belts persuaded safety authorities in some countries not to 
approve these as acceptable seat belt systems. A  1961 paper by a Swedish safety 
reseurcher stated that "the single lap strap does not comply with" the minimum 
performance requirements the Swedish experts considered essential: "it does not maintain 
the occupant in an upright position, it does not protect the head and thorax, and it does 
not hold the vital parts of the body together within the car during ar accident— so it has 
not been considered os a safety belt in Sweden." (4)

20/ The numbers in parentheses shown throughout this section refer to the references 
listed on pages 39 through 46.
21/ See References 3, 4, 9, 13, 25, 32, 33, 41, 44, 47, 59, 69, 76, 78, 80, 86, 92, 129, 132, 
133, 145, 146, 162, and 169.



Lap belts produce characteristic injuries, alone or in combination, and 
these have been systematically documented since at least 1952.

The characteristic injuries include rupture, perforation, avulsion, transection, 
laceration/tearing, and fracture of the numerous intra-abdominal organs and their 
connecting tissue; fracture, dislocation, subluxation, and transection of the spinal column 
components; a variety of injuries to the cervical spine; numerous types of serious head and 
facial injuries; fracture of the bones in the pelvic girdle; and abrasion, contusion, and 
avulsion of the abdominal and hip areas. These have been discussed extensively in many 
papers. 22/

The injuries characteristically induced by lap belts are of types that are 
inherently serious, unlike many other types of injuries sustained by crash 
v>>tims.

The injuries to the spinal column and head that can be induced by lap belt use are 
obviously very dangerous (see Cases 4, 7, 8, 10, 12, 13, 19, 23, 24, 28, 29, and 30). As for 
intra-abdominal injuries, a 1966 paper (170) presented an extensive discussion of the 
variety and gravity of these types in lap belt users, noting that "delays in treatment lead 
to a high morbidity and mortality." A  1970 paper, after discussing the variety and gravity 
of intra-abdominal injuries induced by lap belts, reviewed the "patterns of lumbar 
vertebral injuries associated with lap type seat belts," and noted that "paraplegia results 
in a significant number of patients." (120)

A  1982 Canadian paper notes that "abdominal injury is . . . one of the most 
dangerous of all injury typos, accounting for 37.8% of injuries at the AIS 4 to AIS 6 level" 
in the cases studied. These researchers found that "those individuals who were restrained 
by a single lap belt in the rear seat had a very high incidence of .bdominal injuries and in 
most cases, these were of a more serious nature. .. . The most c o m m o n  cause of 
abdominal injury is through the intrusion of the belt into the abdomen." (41)

Many of the various types of serious, characteristic injuries induced by lap belts 
wore seen in the Board-investigated cases.

Lap belt induced injuries, particularly those to the intra-abdominal region, 
are often not immediately apparent; yet delays in treatment can result in 
long-term disability or even death, so attending medical personnel should 
suspect internal injury in victims who were belted, or possibly belted.

As early as 1956, medical journal articles began to report cases indicating that lap 
belt-induced injuries may not be immediately apparent. (76) The deluys ranged from 
5 hours to 16 months in the medical journal cases reviewed by the Safety Board. 23/ In 
some of these cases, the victim was able to talk coherently and move about (one man 
went on from the crash to a ball game before he collapsed). In others, the victim was in 
discomfort or even pain, but aside from abdominal bruising, evidence of internal injury 
was not readily ipparcnt for a period of time.

HZ'Especfnlly In'References 13, 35, 123, 135, 169, and 170.
23/ See References 3, 9, 10, 13, 25, 32, 35, 59, and 69.



In many of these cases, medical personnel attending the victim did not seem to be 
sufficiently aware of the strong possibility of serious internal injury from the belt itself 
and did not take the necessary steps to sufficiently explore this possibility. Lacking 
unmistakable evidence, treatment was delayed, sometimes resulting in long-term 
disability or death that might have been prevented by more timely intervention. For 
example, a 61-year-old woman was admitted to a hospital with abdominal bruising 
evident; the attending medical personnel knew she had been in a car crash while wearing a 
lap belt. She was complaining of abdominal pain, but her condition "apparently stabilized 
within a short time," and no further exploration was undertaker, until the next morning 
when she went into shock. At surgery, "a tear in the mesentery of the small bowel with 
about 12 inches of gangrenous bowel wus found. Generalized peritonitis was present as 
the result of perforation [of the gangrenous organ]. The patient's condition deteriorated 
rapidly, and she died while on the operating table." (9)

in 1970, researchers at Johns Hopkins University and the Maryland Chief Medical 
Examiner's Office reviewed the handling of 33 motor vehicle crash deaths in local 
hospitals between 1964 and 1969. (10) In all these cases the primary injury was intra- 
abdominal. They found that "half of these lives might have been salvaged by prompt and 
proper diagnosis and treatment." Nearly half "involved either failure to operate or 
excessive delay in surgery, despite symptoms of abdominal injury." One-third of the 
exploratory surgery was not undertaken for more than 12 hours after the victim arrived at 
the hospital. In at least 21 of the cases there had been "errors or inordinate delay in 
diagnosis or treatment." The authors concluded: "It is obvious that the key to successful 
treatment of patients with blunt abdominal trauma is a high index of suspicion and close 
observation. Early laparotomy should be strongly considered for traffic victims with 
otherwise unexplained shock and any signs compatible with abdominal injury."

These themes are repeated in the medical literature on lap belt injury victims:

(1965) —  In all 4 cases presented in this report, evidence of seat 
belt trauma was externally evident by the contusions across the lower 
abdominal wall and flanks .... At this time, it would appear worthwhile 
to be suspicious of lower torso injuries when seat belt markings exist. 
Furthermore, the insidious nature of ileal perforation would warrant 
careful observation for abdominal symptoms which cannot be attributed 
to the abdominal wall contusions. Early exploration in suspicious cases 
appears to be warranted. (35)

(1966) - (E] arly diagnosis and treatment are essential in the 
management of intra-abdominal safety belt i ijuries. Furthermore, 
diagnosis may be difficult because of associated injury or circumstances 
.... [I]t is important to approach the accident victim who has been 
wearing a safety belt with a high index of suspicion that he might have 
an intra-abdominal injury. Historical data regarding the circumstances 
ol the accident should be obtained from the patient or ambulance 
personnel. .. . External evidence of trauma conforming to the 
configuration of the safety belt is helpful in suspecting intra-obdominal 
injury, but its presence or absence does not confirm or rule out intra- 
peritoneal trauma. Case 1 in this series had no external evidence of 
trauma and yet the patient hud u perforation of his ileum .... [A] 
negjtive (peritoneal tap] should not be interpreted as meaning intra­
abdominal injury has not occurred. (170)



(1967) -- Diagnosis is often obscured by the absence of abdominal 
symptoms and the paucity of physical findings on the initial post­
accident examination. Seat belt contusions of the lower abdominal wall, 
especially about the iliac crests, should alert the examiner to possible 
intra-abdominal injuries, especially within the lower abdomen and pelvis. 
(13)

(1967) —  It is of interest that often intra-abdominal injury 
associated with wearing a safety belt is unsuspected or unrecognized 
when the patient is first seen after an automobile accident. The 
physician must be alert to this possibility and observe such an individual 
carefully. (80)

(1968) —  Abdominal taps and [X-rays] are not dependable when 
giving negative results. . . . [These cases were written up] to emphasize 
the significance of the sign of marked contusion in the abdominal area, 
and to underline the need for maintaining a very high index of suspicion 
for intra-abdominal injuries. As more patients are saved from 
ejection ... by the use of seat belts, physicians will need to become 
increasingly aware of the possibility of intra-abdominal injuries in 
victims of automobile crashes. (32)

(1970) —  The extent of intra-abdominal injury may not be as easily 
perceived .... a delay of 24 hours or more occurred in more than 50 
percent of the patients. It is also apparent that delay contributed 
significantly to mortality. Unfortunately, the early clinical findings may 
be minimal, consisting only of ecchymosis of an abdominal wall. . . . 
Both delay in laparotomy and the inadvertent production of paraplegia 
can be avoided by recognizing that the 2 classical components of lap belt 
injury [intra-abdominal and lumbar spine injuries] may be present 
concomitantly. Abdominal ecchymosis, signs of peritoneal irritation, 
even though minimal, and back pain, should alert the attending physican 
to the combination. (120)

(1971) -- When surgical intervention was undertaken within 
12 hours of injury, morbidity was minimal and mortality was low. 
However, delay of more than 12 hours was accompanied by considerable 
morbidity and mortality. Deaths were the result of peritonitis with 
overwhelming sepsis, and were related to delay in diagnosis, the 
abdominal findings being masked by associated injury. . . . External 
evidence of belt trauma was present in less than one-third of the 
patients. Abdominal tenderness on initial examination was present in 
over 50 percent of the intra-abdominal injuries, and was either 
overlooked or masked by associated injuries in the remaining cases. The 
presence or absence of bowel sounds was little diagnostic help. . . . Early 
peritoneal paracentesis done in 13 cases was positive in only 6 and was 
falsely negative in 7. . . . [T] he physician must be alert to the injury 
potential of [the lop belt] when caring for an accident victim who 1ms 
been wearing such a restraint. Just because on individual has been 
wearing a lap belt does not mean he is uninjured. (169)



(1984) -- This case history highlights some important principles in 
the care of victims of multiple trauma: 1) Rapiri evacuation to a centre 
able to give definitive management is lifesaving Attempts to stabilize 
in the field are not likely to be successful and will disadvantage the 
patient if they cause delay. ... 3) Surgery often is required to stop 
severe bleeding. If resuscitation does not reverse shock rapidly and 
effectively, an undiagnosed injury (with the need for laparotomy) must 
be considered; prolonged attempts at resuscitation are not successful.
4) Rupture of the diaphragm is always a possibility with chest and 
abdominal trauma and those patients on who m impressions of a seatbelt 
are noted are likely to have serious internal injuries. ... 6) Peritoneal 
lavage serves only to delay definitive treatment in patients who have 
clinical signs of abdominal trauma. (162)

In several of the Safety Board-investigated cases there was evidence that the 
outcome might have been more positive for the lap belt injury victims if the medical 
personnel handling them had been more suspicious of intra-abdominal injury and had acted 
promptly and appropriately to determine if this was so and treat the injuries (see 
especially Cases 6, 8, 17, 27, 28, and 29).

The experience of the 15-year-old boy wearing a lap belt in the right rear seat in 
Case 27 is an example of the type of medical handling problem referred to throughout the 
literature of the 1960's and 1970’s and especially discussed by Baker in her 1970 paper. 
This attending physician noted that the boy "experienced immediate deep back abdominal 
pain" after the crash "but was not unconscious. He was able to walk." Upon arrival at the 
emergency room, he had "a rigid abdomen" that was "silent"; he was "mildly hypertensive 
and tachycardic." He vomited in the emergency room and blood clots were noted. He had 
"normal sensation in all extremities" and his "breathing was normal." During the night he 
vomited again and bile was noted; he was able to urinate, his urine was clear, and there 
was no occult blood finding.

By the next day, he was "in acute distress," complaining of "severe abdominal pain." 
The doctor found "no abdominal scars," but the "abdomen was flat, rigid," and no bowel 
sounds were heard. The doctor noted "diffuse abdominal tenderness" and "marked 
tenderness over the midback extending from about T-10 down to L5 but maximal in the 
central portion with moderate paralumbar spasm. Any back flexion is extremely painful." 
The doctor's record of this examination states (under a section titled "Impression"): "Rule 
out compression fracture of the lumbar spine. Rule out possible small bowel or viscus 
injury. Doubt there is ruptured liver or spleen." No X-rays hod yet been taken.

Later that day, the boy was examined by a second doctor. By this time, X-rays had 
revealed a "Chance fracture" of the lumbar spine at the second and third vertebrae. This 
doctor's record of his examination states that the boy had received "injuries to the 
abdomen" that had created an obstruction within his intestine, and that he was "under 
observation for this."

Eleven duys later his abdomen was again distended, he began vomiting again, and 
exploratory laparotomy was undertaken. It was found that, In addition to the fracture of 
the lumbar spine, the jejunum had been traumatically perforated in two places, each about 
1 inch across, and multiple intraperitoneal abscesses had formed.
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Three days after surgical repairs had been made, he became feverish again, and was 
"acutely ill-appearing" with signs of sepsis and abdominal discomfort. A  second consulting 
doctor noted that he suspected "recurrent sepsis from intra-abdominal pus,” that the boy 
"most likely has an undrained focus of pus." The consulting doctor noted that he expected 
the boy would need a second laparotomy later that day,

A  second operation was performed that day; this time, the boy's ruptured spleen, 
previously undiagnosed, was removed.

Case 29 also illustrates the need for a deepened awareness among emergency 
medical personnel of the possibility for belt induced trauma and the urgency of treatment. 
The man in this case arrived at a hospital with many severe internal injuries. Laparotomy 
was not undertaken for 4 hours, however; furthermore, no additional surgery was 
undertaken even though his blood pressure could not be maintained postoperatively. He 
died within about a day and a half of the laparotomy. At autopsy, fecal matter from a 
poorly repaired bowel and 4,000 grams of blood clots were found within his abdominal 
cavity. A blood clot of about 300 grams was found near the liver. A consulting physician 
told Safety Board investigators that a surgeon trained in treatment of trauma would have 
undertaken the surgery sooner, would have used more appropriate repair procedures, and 
would have undertaken additional surgery to correct the continuing problems.

Discussion of other instances of these types of medical handling problems is included 
in the Safety Board's case summaries in appendix A.

Some researchers, while admitting that lap belts can induce serious 
injuries, have claimed that this happens mainly in older, obese women, or 
only in "high speed" or "severe" crashes, or only if the belt is worn 
"loosely," or "too high," or only if the wearer "submarines" under the 
belt.

These are c o m mo n themes in much of the published work from the 1960's and 1970's, 
and some of these beliefs are still being expressed in current published 
work. 24/ Certainly, many of the reported cases said--correctly or incorrectly--that one 
or more of these elements was involved. Many researchers and other authors seem to 
have extrapolated from these cases that one or more of these elements was necessary for 
lap belt induced injury.

However, there has been ample evidence all along that none of these factors is 
necessary for lap belt injury to occur. Medical articles began appearing as early as 1963 
documenting severe belt induced injuries in persons who had almost certainly been 
wearing the belt snug and low (based on the type and location of their injuries). Papers 
throughout the period also demonstrated clearly that lap belts were inducing serious 
injuries in all kinds of people— young and old, of many body sizes, male and female-and 
in a range of crash severities, with correctly worn and properly functioning lap 
belts. 25/ Certainly the Safety Board’s cases, and several of the Canadian cases presented 
in appendix B, also clearly demonstrate that this continues to be so.

247 SeeRef erences 6, 29, 32, 38, 41, 44, 45, 59, 62, 86, 100, 115, 123, 146, 148, and 172. 
25/ See References 3, 9, 13, 32, 35, 36, 37, 38, 44, 59, 69. 76, 78, 80. 82, 123, 135, 145, 
and 170.
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The primary purpose of lap belts was widely understood in the 1950's and 
1960's to be the prevention of ejection, at that time the main cause of 
motor vehicle crash mortality.

For example, a 1965 paper at the 7th Stapp Car Crash Conference concluded that if 
all occupants wore lap belts all the time, about 5,000 fewer fatalities would occur solely 
due to ejection prevention, and that severe injuries could be reduced by about one-third, 
again in connection with ejection control. (21) A 1966 paper found that "ejection of a 
crash victim at the time of, or subsequent to, impact is the leading cause of serious injury 
and mortality resulting from an automobile accident." (170) A 1967 University of 
Michigan paper stated that "there appears to be relatively universal agreement among 
researchers as well as clinicians that the major usefulness of any seat belt restraint 
system is in the prevention of ejection from the vehicle during an impact." (135; emphasis 
in original). Other papers from that time until the early to mid-1970's drew similar 
conclusions: that ejection was the single most important cause of crash injury and that 
the major effectiveness of lap belts was in reducing ejection-caused injury. 26/

The 1965 paper cited, however, went even furthe:’, to conclude that lap belts offer 
no crash protection benefits beyond ejection control;

[T] here was a hope that [lap] belts would bt .neficial beyond the control of 
ejection. It was hoped that belted occupants would suffer fewer and/or less 
severe injuries inside the car than their unbelted counterparts, even though 
neither was ejected. This hope was based on estimates that belted occupants 
would less often or less violently strike interior objects than would unbelted 
occupants in a similar accident. (Emphasis in original)

However, after studying 232 matched pairs of crashes (same impact speed, same angle of 
impact, same make/model car, same physical characteristics of subject occupants, etc.), 
the authors found that this hope was not fulfilled in the crashes they studied. They 
concluded:

In summary, there is a very similar injury situation for [lap] belted and 
unbelted occupants when consideration is given to performance beyond 
ejection control. It is found, however, that a different pattern of injury 
cause emerges as a consequence of being belted. This gives useful clues 
for seeking countermeasures.... [ E] fforts for improving restraint 
systems should be extended to include upper body restraints.

Other studies strongly supported the conclusion that lap belts were not effective at 
reducing deaths and injuries sustained by nonejected occupants. 27/

Although some research papers found that "seat belts" were effective in reducing 
even nonejection-related injuries, 28/ most did not distinguish among the "seat belts" in
their databases (whether they were lap-only belts, separable lap and shoulder belts,
integrated "3-point" lap/shoulder belts, or some mixture of these). The conclusions of 
these studies, therefore, are not necessarily valid for lap-only belts. Even studies

267~See-Refetreli’ces’9, 13, 21, 32, 39, 65, 135, 164, 169, and 170.
27/ See References 39, 116, 129, 130, and 164.
28/ See References 19, 37, 45, 46. 61, 74, 75, 82, 102, 119, 149, and 163.



that did distinguish among belt types usually failed to take into account basic factors such 
as collision severity; thus, their conclusion that lap belt use reduced injury severity was 
not adequately supported (since the lap belted occupants may have tended to be involved 
in less severe crashes than unrestrained occupants). 29/ Other fundamental flaws marred 
many of these studies.

Furthermore, some of these studies, while concluding that "seat belts" (or even lap- 
only belts) are effective in reducing nonejection-related injuries, also found that lap belts 
induce serious injuries. For example, a 1975 report prepared for the N H T S A  looked at 
computerized crash data on 1.442 lap belted persons and concluded that the lap belted 
group did better, overall, than the unrestrained group. (37) At the same time, however, 
the study found:

About half of the lap belted occupants, in the front seat and in the 
rear, who sustained AIS 4-6 injuries, got them from the lap belt 
itself:

15 percent of the rear seat, lap belted occupants received minor to 
severe injury from the belt itself:

Approximately 47 percent of all the rear seat passenger injuries 
were due to the lap belt itself. The most frequently injured body 
part was the abdomen/pelvis, and a snug lap belt was considered 
responsible;

Although the average severity of various injuries was lower when 
the lap belt was worn snugly, in the case of pelvic girdle, 
abdominal wall, and abdominal contents, the average severity was 
higher when the belt was worn snugly;

Unbelted persons in the rear were less likely to be injured than lap 
belted front seat occupants.

Early papers (and some recent ones) often stress that lap belt-induced 
injuries are "rare." 30/

For instance, a 1979 paper presented at the International Symposium on Seat Belts 
states: "To conclude, I acknowledge that we have all heard of isolated instances in which 
belts ure supposed to have made the situation worse. W e  have heard speculations as to 
various unusual circumstances where the belt is said to be ineffective. Such cases are 
difficult to trace and vanish like smoke when one tries to locate them." (19) 31/

29/ For example, in two major bodies of motor vehicle crash data, the NCSS and the 
NASS, the N H T S A  found that this was so. In the NCSS data file, in fact, it was found that 
"restrained occupants were involved in less severe accidents to such an extent that the 
severity of the accident itself could expluin most of the fatality effectiveness." (158) In 
using these databases to prepare belt effectiveness estimates, the N H T S A  attempted to 
correct for this serious drawback. Many of the other researchers publishing papers on belt 
effectiveness huvc not indicated whether such corrections were attempted on their data. 
30/ See References 19, 38, 45, 148, and 168.
31/ This paper discusses both lap/shoulder belts and lap-only belts and does not clearly 
distinguish whether both types, or only one or the other, is being referred to at many 
points. Such is the cuse with these statements.



The claim of rarity deserves attention. It is true that there are not hundreds or
thousands of documented cases of lap belt induced injury in the literature. However,
there may be a number of reasons why this is so.

First, it is worth noting the comment by an experienced occupant restraint
researcher in his 1967 paper (135) that most lap belt induced injuries are probably never 
reported. Given the serious and varied inadequacies in the databases used in many 
analyses of seat belt performance over the years, it is simply not possible to assert with 
assurance that these injuries are "rare." Without examination of the vehicles involved, 
the belt systems, and each occupant's medical records, many injuries may have been 
unrecorded and others may have been incorrectly attributed to other sources. As noted 
earlier, lap belt injuries are not necessarily apparent for a time. As is clear from the 
literature of the 1960's and 1970's, many doctors were not sufficiently aware that lap 
belts could induce injuries and may not have recorded them as belt induced.

Although the limitations inherent in this study do not permit the Safety Board to 
accurately estimate the total number of lap belt induced fatalities or serious injuries, the 
data at least suggest that these problems may not be as rare as many researchers have 
thought. For example, given the scope of the Board's accident notification system in 
eight field offices, it is reasonable to assume that the 13 instances of lap belt induced 
fatalities and 17 more of moderate to critical belt induced injuries may represent 
approximately 10 percent of all such cases nationally. If this estimate is correct (and it is 
important to note that it is only an estimate), then there would have been approximately 
130 lap belt induced fatalities and 170 belt induced moderate to critical injuries during 
the same 15-month period. Even if the Board's investigations constitute 25 percent of the 
cases nationally (which is highly unlikely), then there were 52 such fatalities and 68 such 
injuries.

The Safety Board is concerned about the problem of lap belt induced injuries 
because this problem will increase as the passage of mandatory seat belt use laws and 
other education efforts cause more people to use rear seat lap belts. The loss estimates 
outlined above reflect the rear seat belt use rates observed in 1984 and 1985— 6 percent 
and 9 percent, respectively, or an average of 7.5 percent. If rear seat belt use rates rise 
significantly, such as to 15 percent, belt induced fatalities would likewise increase to 260 
and moderate to critical injuries to 340.

It is important to understand what these elements represent. There will always be 
some number of people injured or killed while wearing a seat belt, no matter what belt 
system is used, because no belt system can protect against all harm and some crashes are 
simply unsurvivable. This is true of lap/shoulder belts as well as lap-only belts. In those 
cases, belt use is immaterial— the occupant will either be injured/killed wearing a belt or 
injured/killed unrestrained. Therefore, as belt use rates increase, the number of people 
injured or killed while wearing a belt obviously will also increase, because more of the 
people involved in unsurvivable crash situations will be belted. In these instances, it is not 
that the belt system brings about injury or death that would not otherwise occur; it is that 
the belt system in these cases is unable to prevent injury sufficiently. Thus, these cases 
are not additional injuries and deaths due to increased use rates, they are simply injuries 
und deaths that move from the unrestrained to the restrained category.

It is not that sort of increase in lap belted injuries/fatalities that concerns the 
Safety Board. The estimated numbers of lap belt induced injuries and fatalities discussed 
above represent injuries and fatalities that would not otherwise occur. In other words, 
they are in addition to the unavoidable injuries and deaths among lap belted occupants 
(those that the belt is unable to prevent).



Belt systems that include both a lap and an upper torso belt have been 
w idely recognized for many years as providing better overall crash 
protection, and less inherent hazard, than lap belts.

This is a major theme running through a great deal of the literature from the 
earliest days of seat belt research and regulation. Although most researchers recognize 
that even lap/shoulder belts can induce some injuries, they are also recognized as having 
two major advantages over lap belts alone: they are much more effective at preventing, 
or reducing in severity, dangerous (non-belt induced) injuries, and the injuries they may 
produce are typically less severe than those from lap belts. For one thing, the shoulder 
belt portion prevents the violent jackknifing of the upper body over the lap belt, a motion 
that can result in severe injuries to the spine, head, and face. For another, the shoulder 
belt helps to distribute the crash forces over a larger area of the body, rather than 
concentrating them on the narrow band of vulnerable abdomen covered by even a properly 
positioned lap belt.

A  fleet experiment in the early 1960's in Australia concluded that "the lap belt 
should not be fitted unless it was impracticable to fit a more effective type." The 
Australian safety authorities recognized "from the outset, . . . the desirability of requiring 
seat belts with nondetachable upper torso restraints. This contrasted with the then U.S. 
approach, where fitting of belts with detachable [shoulder] straps was common." (99)

A  1965 paper presented at the 9th Stapp Car Crash Conference discussed several 
advantages of the lap/shoulder belt over the lap-only belt and cites communications from 
experts in England:

The evidence in this country is, of course, all in favor of the . . . 
lap/shoulder combination. ... [ W] e have no evidence at all that neck or 
head injuries have been caused from shoulder straps .... Head injuries, 
on the other hand, have been caused by jackknifing in occupants wearing 
lap belts alone; these, of course, on occasion, have also been responsible 
for associated neck injuries due to hyperextension. Shoulder harness 
would prevent such jackknifing. ... In the UK, and probably in Europe as 
well, 3-point lap and diagonal safety belts . . . are the types most 
frequently fitted to cars .... almost no lap belts by themselves are now 
used .... We in the Road Research Laboratory have encouraged the use 
of safety belts with shoulder restraint as it has been shown that by far 
the majority of fatal and serious injuries to car occupants are to their 
heads or chests. W e  do not think that lap belts can greatly reduce head 
injuries in frontal impacts because the velocity with which the head can 
strike the facia is likely to be high when the body is folding about the 
lapbelt. . . . Our opinion is that the belts with shoulder restraint should 
always be used. It appears to us significant that the saving in injuries 
due to the wearing of lap belts in the U.S.A. agrees very well with the 
saving that would be expected if ejections were prevented; whereas in 
this country, where almost all seat belts are 3-point belts, the saving in 
injuries is about three times higher. (129)



A  U.S. paper presented at the next Stapp conference (in 1966) compared the impact 
dynamics of unrestrained, lap belted, and lap/shoulder belted anthropomorphic dummies in 
sled tests and found that the lap/shoulder belt, "in addition to minimizing or eliminating 
impact forces [from striking] the vehicle interior, . . . appreciably reduces the forces in 
the lap belt (acting on the a b d o m e n ] (112)

A  1973 U.S. paper analyzing data on several hundred frontal and side impacts found 
that front outboard occupants using lap/shoulder belts "were much less likely to have been 
severely or fatally injured than those with lap belt only. . . . [Those] with lap belts were 
only somewhat less likely to have been killed than the unrestrained people, but more likely 
to have been severely injured (AIS 4-5)." The author went on to say that "for both seating 
positions [driver and right front], the use of a torso device is correlated with a greater 
reduction in injury than when the person is wearing only a lap belt." (130)

A  1975 paper at the 19th Stapp conference compared injury patterns by type of 
restraint used. Those using lap/shoulder belts had a greater probability of receiving fewer 
injuries than lap belted occupants, the researchers found. The rate of facial injuries with 
lap/shoulder belts was half the rate for lap-only belt users. (94)

The N H T S A  sponsored a study in 1976 of 15,000 cars in towaway crashes in several 
States. Lap belt use by drivers and right front seat passengers reduced their chances of 
AIS 2 or greater injuries by 31 percent (how much of this reduction was due to ejection 
prevention alone is not discussed). However, lap/shoulder belts reduced these chances by 
57 percent. (119)

Many other such findings of superior lap/shoulder belt effectiveness could be cited, 
including the NHTSA's own estimates of front seat belt effectiveness, 32/ published in 
July 1984 as part of the occupant restraint rulemaking proceedings (158):

Certainly the injury outcomes observed in the crashes investigated by the Safety 
Board are consistent with these types of findings. The lap/shoulder belted persons in the 
Board-investigated frontal crashes, with one exception, were all in the much more 
vulnerable front seating positions, while the lap belted persons (with only three 
exceptions) were all seated in the less vulnerable rear seating positions. Even so, a much 
smaller proportion of the lap/shoulder belted persons received AIS 4, 5, 6, or fatal 
injuries, compared to the lap belted persons (16 percent compared to 46 percent). All of 
the fatal injuries, most of the serious injuries, and many of the less serious ones sustained 
by the lap belted persons were induced by the lap belt itself, whereas the severe or fatal

327_Three_months"earlier, in denying a petition from University of Michigan researchers 
to require lap/shoulder belts in rear outboard seats, the N H T S A  had estimated that lap- 
only belts are 50 to 60 percent effective against fatalities in rear seats. (149) 
Furthermore, the denial stated that lap/shoulder belts in the rear "would not likely be 
substantially more effective than this." It is not clear to the Safety Board why lap belts 
would be so much more effective in rear seats than in front seats (50 to 60 percent, versus 
40 percent), nor why lap/shoulder belts would be substantially more effective than lap 
belts in front scats but not in rear seats.

N H T S A  Estimates of Seat Belt Effectiveness (July 1984) 
Manual Lap-only Manual Lap/Shoulder

Fatalities 
AIS 2-5 Injuries 
AIS 1 Injuries

30-40%
25-35

1 0

40-50%
45-55

1 0



injuries sustained by the lap/shoulder belted persons were the result of severe intrusion or 
compartment compression at their seating position, in high Delta V crashes, in which 
these persons were in a direct line with most of the crash forces. Twenty-five percent of 
the severely to fatally injured lap belted persons were in crashes of less than Delta V 
25 mph; the five lap/shoulder belted persons who received these level injuries were all in 
severe crashes (Delta V 32-39 mph); the five unrestrained persons who received severe to 
fatal injuries were also in higher Delta V crashes (1 at 28 mph, 1 at 36 mph, 3 at 43 mph).

Case 13 is useful to consider in this context. In this head-on (slightly left of center) 
crash of a 1978 Buick stationwagon, the Delta V was 28.9 mph. The driver and the right 
front seat passenger, both lap/shoulder belted, received AIS 2 and AIS 1 injuries, 
respectively, as their most severe injuries, while the center front seat passenger wearing 
a lap belt received an AIS 4 facial fracture, an AIS 3 facial fracture, an AIS 4 skull 
fracture, and an AIS 2 facial contusion (plus AIS 1 nose fracture and forehead laceration). 
This 5-year-old boy was similar in size to the 6-year-old boy wearing a lap/shoulder belt 
next to him.

The experience of the 15-year-old boy lap belted in the rear seat in Case 27 is also 
instructive. In this Delta V 28 mph crash, this boy (wearing the lap belt correctly) 
sustained very grave internal injuries and fractures of the second and third lumbar 
vertebrae, all caused by the lap belt itself; while the two boys in the front seat, using 
lap/shoulder belts, sustained only minor injuries.

Certainly the 8-year-old girl wearing a lap/shoulder belt in the left rear seat in 
Case 2 received crash protection superior to that of the many other rear seat occupants in 
this study who wore only lap belts. She was involved in a severe frontal collision, yet she 
received only AIS 1 neck and lower abdomen contusions; she was treated and released 
from a hospital the same day.

Case 29 also illustrates this point vividly. The two persons in the front seat in this 
frontal collision (Delta V 25.7 mph) sustained no injuries; yet the lap belted man in the 
rear (less vulnerable) location sustained many moderate to critical internal injuries, 
resulting in his death.

Lap/shoulder belts do not present a hazard to children; rather they can 
provide far superior protection than lap-only belts; they can be used with 
child safetv seats and booster seats.

Several studies have been directed at the question of whether lap/shoulder belts 
present hazards to children (or other short people). In particular, dangerous injuries to the 
neck or chest have been suggested as possible outcomes for children wearing 3-point belts.

A Swedish paper examined this question in detail in 1977. (106) Researchers looked 
at 683 serious crashes in which at least one child younger than 15 years was involved. Of 
the 822 children involved, 101 were restrained by 3-point lap/shoulder belts (2 were in 
center front seats, with lap-onl., belts). For the lap/shoulder belted occupants the 
findings were:

Children were not injured more frequently or more seriously than 
adults, but less frequently and less seriously;

Children did not sustain head, chest, or neck injuries to a greater 
extent than udults, but to a lesser extent;



Short occupants, including children, should not be expected to 
sustain neck injuries caused by the shoulder belt;

3-point lap/shoulder belts have a positive protective/restraining 
effect on children.

The total injury rate for the lap/shoulder belted children was 16 percent and for the 
lap/shoulder belted adults was 31 percent. Of the 101 lap/shoulder belted children, 16 
were injured: 15 at AIS 1 level, 1 at AIS 2 level. Among the 309 lap shoulder belted 
adults, 106 were injured, 102 at AIS 1 level, 3 at AIS 2 level, 1 at AIS 4 level. Adults 
sustained injuries in all major body parts; children, however, sustained no back, abdominal, 
or hip injuries; children younger than 10 sustained no head injuries. (It should be noted 
here that in the Board cases, not only did the lap belt fail to prevent head injuries; often 
it increased the severity of head injuries through the violent jackknifing effect.)

A  1976 Australian study (54) included 20 cases of children younger than 8 years who 
were restrained by lap/shoulder belts. Although some of them were injured when they 
were ejected from loosely adjusted belts, the authors concluded: "The use of adult
[lap/shoulder] seat belts by children of any age is not a dangerous 
practice. . . . [Clhildren appear to be afforded good protection by the [lap/shoulder] 
adult belt even down to 2 years of age as long as the restraint is properly adjusted."

A  1978 Australian study (57) examined alternative crash protection mechanisms for 
children after their third birthday. The authors concluded: "For the average 3-year-old, 
the best restraint is [an approved child safety seat], the next is a properly adjusted 
child's harness, followed by a properly adjusted adult's lap-sash [lap/shoulder] belt." 
(Note that lap-only belts are not mentioned at all.)

A  1984 British paper (87) reported on dynamic tests to compare the outcome in a 
30 mph frontal impact involving a 50th percentile 3-year-old child d u m m y  variously 
restrained in an adult 3-point lap/shoulder belt, a booster seat with an adult 3-point belt, 
an approved child safety seat, and a child harness. The researchers concluded: "[The] 
data suggest that a 3-year-old child is at no greater risk from excess forward movement 
or inertial forces when restrained in an adult [lap/shoulder] belt than when using a child 
restraint of proven accident performance." Furthermore, when the same child d u m m y  
was restrained by a lap belt only, it experienced "excessive forward movement with a 
substantial risk of head contact." Use of a lap/shoulder belt-restrained booster seat 
eliminated "even the small risk" of submarining that was observed for 3-year-olds in 
lap/shoulder belts.

A  1984 French paper (31) presented test data for child surrogates using 3-point 
lap/shoulder belts. These were very violent frontal collisions with "very low injury 
severities" for lap/shoulder belted children; there was no abdominal injury. Even the 
"quite high position of the shoulder belt did not produce any dangerous loading of the 
neck, even with some submarining for a small female."

On the question of whether lap/shoulder belts are effective with child safety seats 
or booster seats, the answer of most researchers familiar with these devices is yes. In 
1984, twc of these researchers at the University of Michigan petitioned the N H T S A  to 
require 3-point lap/shoulder belts in rear outboard positions of passenger cars. One of 
their main arguments was that lap/shoulder belts work effectively with child safety seats 
and booster seats and would eliminate the need for top tethers on these devices (failure to 
install and attach top tethers is the commonest form of misuse in devices that require



them). Provision of lap/shoulder belts would also benefit the majority of children who are 
not in any kind of child restraint device (because their parents have not provided one or 
because they are too large to use one) and adults who use the rear seat.

The N H T S A  denied this petition, however. (149) The N H T S A  said it does not agree 
with the petitioners' argument that child booster seats used with lap/shoulder belts r.re as 
effective as booster seats equipped with their own shoulder harnesses. The agem y said 
that both children and adults can withstand greater forces on their shoulders than un their 
chests, and that "very young children" in particular have chest cavities that are "very 
flexible and vulnerable to chest belt loads," the sort of loads that lap/shoulder belts 
"would create." Harnesses provided with booster seats would "concentrate loads on the 
more sturdy shoulders of children."

The concern expressed by the agency about chest loads induced by lap/shoulder belts 
is, however, at variance with the evidence presented by the research papers noted above 
and by the experience of the children using lap/shoulder belts in the Safety Board's 
accident cases. Whether or not children's shoulders can bear greater loads than their 
chests, there was no evidence in the studies or the Board's cases that children were 
injured by the chest loads that may have been induced. Indeed, the children in the 
Swedish lap/shoulder belt study sustained fewer, and less severe, chest injuries than the 
adults; none sustained greater than AIS 2 injuries of any sort (only one child received AIS 
2 level injuries). The same was true of the children using lap/shoulder belts in the Board's 
cases, all of whom were in severe frontal collisions.

Furthermore, the NHTSA's argument assumes that shoulder harnesses provided with 
some types of booster seats are in fact being used and used properly. Before using these 
harnesses, a tether anchorage system must be installed and the harnesses must then be 
attached to the tether anchor. An earlier Safety Board study 33/ noted that most child 
safety seats that require a tether do not, in fac{, have the tether attached. Thus, most 
children using these booster seats do not have a properly attached shoulder harness in 
place; they are riding on the booster seat either totally unrestrained or, worse yet. 
restrained with a lap belt. (Use of a lap belt alone with a booster seat that requires a 
tethered harness is a very hazardous way to transport children.)

Finally, it should be noted that the types of booster seats discussed by the N H T S A  
huve now been replaced in the market by booster seats with only a small shield in front of 
the chi’d. When these boosters are used with only a lap belt around them (as they must in 
the reir seats of Amercan cars and some foreign models), there is risk of abdominal 
injury, according to research recently conducted at the University of Michigan. If these 
boosters were used with lap/shoulder belts, the research showed, the risk of abdominal 
injury would be minimal, due to upper torso restraint provided by the shoulder belt.

The N H T S A  also saic that using a lap/shoulder belt with child safety seats would be 
"much less convenient" than using a lap-only belt. The reasoning behind "this argument is 
not apparent to the Safety Board. Child safety seats are frequently used in the front 
outboard positions of American cars, where lap/shoulder belts are required by the NHTSA. 
According to a national child occupant protection organization, the Physicians for 
Automotive Safety, NHTSA-sponsored research has in fact shown that using the shoulder 
belt portion enhances the stability of the child sufety seat, decreasing head excursion.

33/ Safefy Study--"Child Passenger Protection Against Death, Disability, and 
Disfigurement in Motor Vehicle Accidents" (NTSB/SS-83/01).



F E D E R A L  R E G U LA T IO N S A N D  M A N U F A C T U R E R S' P R A C T IC E S  
ON M O TOR VEHICLE SE A T  BELTS

Beginning with the first Federal Motor Vehicle Safety Standard (FMVSS) regulating 
occupant restraint systems in the United States, lap/shoulder belts have been required for 
the front outboard positions, while only lap belts have been required for the center front 
seat and all rear seat positions. No U.S. manufacturer has voluntarily provided any other 
configuration, 34/ although many foreign cars have provided lap/shoulder belts at rear 
seating positions for several years. Indeed, in the earliest days of Federal regulation of 
seat belts, several U.S. manufacturers opposed any requirement for shoulder belts, even in 
front seating positions. General Motors (GM), for example, said:

[W]e believe shoulder belts should continue to be offered [only] as 
optional equipment ... we believe it would be premature and undesirable 
to require the installation of shoulder belts in all passenger cars ....
Little is known about the safety utility of shoulder belts .... General 
Motors knows of no reliable statistical data on shoulder belts. (GM 
comments on Docket No. 3, Notice 1, December 30, 1966)

Ford Motor Company (Ford) also opposed requirements for front seat shoulder belts:

Shoulder belts should be optional rather than mandatory equipment ....
A  carefully and individually adjusted shoulder belt does make some 
contribution to safety, but a poorly adjusted belt may introduce new 
hazards and proper adjustment cannot be made in every case. (Ford 
comments on Docket No. 3, Notice 1, March 2, 1967)

American Motors Corporation (AMC) was in agreement with G M  and Ford on this 
point: "The available evidence on the safety benefits of [lap/shoulder] belts is not
conclusive enough to support a mandatory requirement." ( A M C  comments on Docket 
No. 3, Notice 1, December 24, 1966) The Automobile Manufacturers Association (AMA) 
(now the Motor Vehicle Manufacturers Association) seemed to disagree with G M  about the 
known safety benefits of lap/shoulder belts over lap-only belts, but opposed a requirement 
for them nevertheless:

A M A  does agree that significant safety benefits would be derived from 
the development and installation of improved upper torso restraint 
systems. Such systems could go a long way toward alleviating many of 
the problems of occupant interior impact. However, shoulder belts are 
still generally uncomfortable, unpopular and unused by the public. ( A M A  
comments on Docket No. 3, Notice 1, January 3, 1967)

However, the N H T S A  was not apparently swayed by these arguments; the first Federal 
stundard required that the front outboard positions have (detachable) shoulder belts in 
addition to lap belts.

34/ In June 1986, General Motors announced that it will begin providing lap/shoulder belts 
at rear outboard positions in selected 1987 and 1988 passenger vehicles and in all 
remaining passenger vehicles during model year 1989. In July 1986, Ford Motor Company 
announced that it plans to introduce lap/shoulder belts at rear outboard positions during 
the next few years.



So far as the Safety Board can determine, the possibility of requiring lap/shoulder 
belts at rear outboard positions has been considered on only two occasions in the 
rulemaking history of FMVSS 208: Occupant Crash Protection. The first occurred very 
early in the regulation's history, in the course of the first significant revision of the initial 
standard. In 1970, the N H T S A  published a proposal to begin moving away from active, or 
manual, seat belt systems toward passive, or automatic, occupant crash protection 
systems (such as air bags). In the interim stage before the proposed beginning date for 
passive system requirements, however, the agency proposed to require, "at all seating 
positions," seat belts "including upper torso restraints." (Docket 68-7, Notice 4, 35 F R  
7187, May 7, 1970) This requirement for lap/shoulder belts at every seating position, 
front and rear, would apply only to vehicles manufactured between January 1, 1972, and 
January 1, 1973 (at which time, the agency proposed, the requirements for passive 
protection would come into effect).

Statements from the N H T S A  and from those who commented on this proposal 
suggest that the interim lap/shoulder belt requirements were given little attention. The 
agency's views were reflected in its statements at a public meeting held ■ y the N H T S A  
during the rulemaking comment period:

W e  feel that the time of passive occupant crash protection is upon us and 
we do not intend to further pursue, beyond .(972, what has been a 
generally unpopular and futile effort to employ active restraint systems 
as a means of protecting occupants in crashes. [Statement of Ralph 
Hitchcock, then Product Engineer at NHTSA, at meeting held June 24 
and 25, 1970]

This attituce appears to have been shared by auto manufacturers and others who 
commented on the proposal. For example, even though the auto makers opposed the 
passive restraint proposal, they did not comment extensively on the proposal to require 
lap/shoulder belts at all seating positions. Most of the comments on belt requirements 
addressed the question of whether lap/shoulder belts should be integrated, 3-point systems 
(rather than the then-current systems with detachable shoulder belts), and there was no 
differentiation in their comments between requirements for front and rear seats, or front 
outboard versus center front.

Two commenters did address the issue of requiring lap/shoulder belts in all seating 
positions. A seat belt manufacturing company opposed requiring them in the rear seats 
because, they said, rear seat occupants "are afforded ample protection by their location 
and other factors" and that rear seat occupants were able to survive severe crashes 
because of the padded front seatbacks in front of them. The other comment was 
submitted by the Motor Vehicle Safety Advisory Council of the U.S. Department of 
Transportation, which argued that this proposal would be too costly and lap/shoulder belts 
should be required only for drivers.

In all the later stages of this proposal, including the publication of the "final rule" on 
March 10, 1971 (36 F R  4600), the requirement for shoulder belts was limited to the front 
outboard sealing positions. There was no discussion or explanation of why the proposul to 
require them at all seating positions had been dropped, and seat belt requirements have 
remained in this basic configuration to th's day.

The only other point at which there appears to huve been official consideration of 
the concept of requiring lap/shoulder belts at rear seating positions came as a result of 
the petition from researchers at the University of Michigan in 1984, discussed in an 
earlier section of this report.



Since 197*2, the N H T S A  has required that manufacturers provide an anchor location 
for after-market installation of separate, detachable shoulder belts at rear outboard 
positions. These are simply holes drilled into solid metal somewhere within the 
acceptable area defined by FMVSS 210, and they are not easily detectable. The Safety 
Board examined current owner's manuals for American and some foreign cars and found 
that none mentioned the existence of this anchorage. The manuals for G M  models did 
note that shoulder belts are available. The G M  manuals note that, "when properly worn 
with a lap belt, a shoulder belt can give riders added protection. It can prevent or reduce 
impact with the inside of the car by restraining the upper body in a collision. This is 
especially true in a frontal collision." Apparently only G M  makes these belts available as 
a dealer-installed option; it is not certain whether G M  shoulder belts could be used in 
other companies' models. Even to install these in G M  cars requires removal of the 
original lap belts and installation of new lap belts with a "keyhole" suited for the insertion 
of the nonretractable shoulder belt.

Many foreign models (Audi, BMW, Honda, Jaguar sedan, Mercedes-Benz, Peugeot, 
Rolls Royce, Saab, some VWs, and Volvo) provide 3-point lap/shoulder belts in rear 
outboard positions, even though U.S. regulations do not require them. Of course, these 
systems have been required in several countries for many years (Sweden, Australia, and 
Germany most notably; see appendix I). A recently introduced "captive import," the 
Merkur XR4  Ti, also provides rear seat lap/shoulder belts, as will the second Merkur 
model, the luxury sedan Scorpio. In addition, as noted earlier, G M  and Ford recently 
announced plans to begin providing rear seat lap/shoulder belts.

C O N C L U SIO N S

Based on the information collected by the Safety Board in its special crash 
investigation program and corollary research, summarized in this study report, the Board 
concludes the following:

• In frontal collisions, persons using lap-only belts may not be
adequately protected against injury and may sustain additional 
injuries, induced by the lap belt itself.

• Lap belts may induce injury, ranging in severity from minor to
fatal, to the head; spine; abdomen; intra-abdominal viscera, 
connecting tissue, and blood vessels; and intra-thoracic viscera, 
connecting tissue, and blood vessels. Such injuries may occur 
singly or in combination.

• The types of injuries induced by lap belts can be difficult to
diagnose, particularly if attending medical personnel are unfamiliar 
with the symptoms or are unaware that serious injury can be belt 
induced; in some cases, symptoms of belt induced injury may not 
become apparent for some time. Inadequate medical treatment 
may also occur if attending medical personnel have been 
misinformed about the patient's use or nonuse of a belt system, 
about the type of belt system used, roout whether the patient was 
ejected during the crash, or about other important facts of the 
crash.



• The gravity of typical lap belt inducea injuries is such that if 
appropriate treatment is not provided quickly, serious irreversible 
consequences, including deuth, may result; some physicians advise 
that medical personnel attending a motor vehicle crash victim 
should suspect serious injury has occurred, particularly if lap belt 
use is known or suspected, and to act quickly to explore this 
possibiitv and begin appropriate treatment.

• Because of a variety of weaknesses in available accident databases, 
it is not possible to determine the overall effectiveness of lap belts 
in preventing fatalities and reducing injury; the Safety Board is 
unable to state with confidence whether passenger vehicle 
occupants should be advised to use rear seat lap belts or not.

• The relative inadequacy of lap belts to provide crash protection, 
and their ability to induce serious injury, have been known for 
many years to researchers, some parts of the medical profession, 
and to others concerned with occupant crash protection.

• Lap/shoulder belts provide superior crash protection to that of lop 
belts alone, and present a significantly lesser risk of induced injury; 
such systems appear to work effectively even for children, and 
they can be used with child safety seats and booster seats.

• The U.S. Federal Motor Vehicle Safety Standards have required 
since the early 1970's that front outboard seating positions in 
passenger vehicles be fitted with 3-point lap/shoulder belts; 
however, all other seating locations may be fitted with a lap-only 
belt.

• Most manufacturers have not provided 3-point lap/shoulder belts at 
any seating location except the front outboard, where they are 
required.

• Since the early 1970's, the U.S. Federal Motor Vehicle Safety 
Standards have required that anchor locations for the after-market 
installation of detachable shoulder belts be provided at the rear 
outboard seating locations of passenger cars. However, few 
manufacturers note this fact in the owner's manuals for their cars 
and it is unlikely that many car owners are aware of it. So fur as 
the Board could determine, only General Motors sells a detachable 
shoulder belt that could be fitted at the anchor locations.

• Several countries require that 3-point lap/shoulder belts be 
provided at rear outboard seating locations; several foreign 
manufacturers provide such systems even in vehicles manufactured 
for sale in the United States.

Given the known deficiencies of lap-only belt systems and the superior crash 
protection offered by belt systems that incorporate an upper torso restraint, the Safety 
Board believes that government and industry should take a number of steps to reduce 
reliance on lap belts and increase the availability of lap/shoulder belt, systems. The 
implementation of State mandatory belt use laws will inevitubly increase pressure for
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more widespread use of belt systems in other than front seat locations. Indeed, at this 
writing, two States have passed laws that require all passenger vehicle occupants to wear 
the belts available to them; three more States require children to use belts in the rear 
seats (and some State laws on use of child restraint devices permit the alternative use of 
lap belts).

Therefore, the Safety Board believes that early action should be taken by the motor 
vehicle industry to provide aftermarket retrofit assemblies to convert lap-only belts to 
lap/shoulder belts. As mentioned above, attachment points for the upper anchor location 
have been required for more than 10 years at rear outboard locations; at least one 
domestic manufacturer also makes a separate, detachable shoulder belt available for 
aftermarket installation at these anchor locations. At a minimum, such retrofit 
assemblies should be available for all passenger vehicles required to be equipped with the 
necessary upper anchor locations, and manufacturers should aggressively market these 
systems and encourage owners to have them installed.

However, rather than merely supplementing the lap belts at these outboard locations 
with an add-on shoulder belt, manufacturers should provide integrated, continuous loop, 
self-storing lap/shoulder belt systems to replace the outboard lap belts entirely. These 
systems are preferable because they will be far more comfortable and convenient to use 
and are thus more likely to be used than the more awkward, cumbersome system created 
by merely adding a separate shoulder belt to existing lap belts.

For newly manufactured passenger vehicles (automobiles and multipurpose vehicles), 
all rear outboard seating positions should be equipped with integrated, continuous loop, 
self-storing lap/shoulder belts. The reasons for this are similar to those for urging an 
uggressive program of retrofit: increasing use of seat belts due to State laws, the inferior 
performance of lap-only systems, and the greater overall crash protection offered by 
lap/shoulder belts. Many foreign car models have provided these systems for some time, 
and some countries have in fact required their installation. Two  U.S. manufacturers have 
announced plans to begin providing them. The Safety Board believes that there is no 
reasonable justification for continuing to forego these improvements in all passenger 
vehicles sold here.

Furthermore, the Safety Board believes that it nay be technically feasible to 
provide 3-point lap/shoulder belts at every seating location; if so, such systems should be 
required as soon as possible. As long ago as the early 1970’s, the N H T S A  proposed such a 
requirement, at least for passenger cars.

There are a number of ways in which shoulder belts at nonoutboard seating locations 
could be attached. Some of the passenger cars that already provide 3-point lap/shoulder 
belts in rear outboard positions attach the upper anchor to the "rear deck" or "parcel 
shelf" behind the rear seat; a third shoulder anchor also could be located in this area. In 
such vehicles as vans, the upper unchor for shoulder belts might be located in the back of 
the seat itself, or they could be floor anchored if care were taken not to interfere with 
the foot area of the persons in the next seat behind. The Safety 3oard believes passenger 
vehicle manufacturers and the N H T S A  should research this concept in depth, and should 
provide these restraints for every seating position if it is possible to do so.
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It may be argued that the center front and center rear seating locations in passenger 
cars have the lowest rates of occupancy, and that therefore it is not warranted to provide 
the superior protection of lap/shoulder belts at these locations. The Safety Board believes 
that, to the extent these seating locations are used, their occupants deserve crash 
protection equal to those provided for other occupants. Furthermore, most of the seating 
locations in vehicles such as passenger vans are just such nonoutboard positions; as the 
two van cases in the Board's study vividly illustrate, persons using lap belts in such 
vehicles may be receiving substantially less crash protection even than persons altogether 
unrestrained.

Since designs for installing lap/shoulder belts at every seating location may require 
more ve' icle modifications than either of the other two steps outlined above, the Safety 
Board realizes that more time may be required for implementation of this step. 
Nevertheless, the Board believes it is important to move as rapidly as possible to bring 
about the necessary design modifications to make such systems available to every 
occupant of passenger vehicles in this country.

Finully, the Safety Board believes that many emergency medical personnel, 
including those operating ambulance service, police or fire rescue personnel, erne ncy 
room nurses and physicians, and others called on to treat motor vehicle crash victims 
remain unaware of the possibility and gravity of seat belt induced injuries. Although the 
Board found many articles in leading medical journals concerning this problem, it apoears 
that there is still a widespread lack of understanding in this area. In 6 cases reviewed by 
the Board, out of the 26 in which a lap belted person was involved (nearly 25 percent), 
there was serious question about the adequacy of the medical handling of the lap belted 
victim. In some there was little doubt that poor diagnosis and inadequate treatment 
contributed to the death of a person who might well have survived with prompt, 
appropriate treatment. As more people begin to use their belt systems, it will be very 
important for the medical community to educate itself about the type of injuries they 
may be called on to diagnose and treat, and take action to ensure that this knowledge is 
rapidly and effectively disseminated to those who will need it.

RECOMMENDATIONS

As a result of this safety study, the National Transportation Safety Board made the 
following recommendations:

--to U.S. manufacturers of passenger vehicles:

Provide aftermarket retrofit assemblies for passenger vehicles to 
convert rn-only belt systems at outboard positions to integrated, 
continuous loop, self-storing lap/shoulder belt systems; make the 
availability of these retrofit systems widely known to vehicle owners und 
installation of them as simple and inexpensive as possible. (Class I, 
Urgent Action) (H-86-38)

Provide, on a voluntnry basis, in newly manufactured passenger vehicles, 
integrated, continuous loop, self-storing lap/shoulder belts in all 
non-front outboard seating positions. (Class II. Priority Action) 
(H-86-39)



Cooperate with the National Highway Traffic Safety Administration in 
determining the technical feasibility of providing lap/shoulder belts at 
non-outboard seating positions of passenger vehicles, and work toward 
providing such systems in newly manufactured vehicles at the earliest 
practicable time. (Class II, Priority Action) (H-86-40)

to foreign manufacturers of passenger vehicles:

For any passenger vehicles with lap-only belts at outboard positions, 
provide aftermarket retrofit assemblies to convert these belts to 
integrated, continuous loop, self-storing lap/shoulder belt systems; make 
the availability of these retrofit systems widely known to U.S. vehicle 
owners and installation of them as simple and inexpensive as possible. 
(Class I, Urgent Action) (H-86-41)

Provide, on a voluntary basis, in newly manufactured passenger vehicles 
that do not already have them, integrated, continuous loop, self-storing 
lap/shoulder belts in all non-front outboard seating positions. (Class II, 
Priority Action) (H-86-42)

Cooperate with the National Highway Traffic Safety Administration in 
determining the technical feasibility of providing lap/shoulder belts at 
non-outboard seating positions of passenger vehicles, and work toward 
providing such systems at the earliest practicable time in newly 
manufactured vehicles sold in the United States. (Class II, Priority 
Action) (H-86-43)

to the Notional Highway Traffic Safety Administration:

F.ncourage manufacturers of passenger vehicles to provide aftermarket 
retrofit assemblies to convert lap-only belt systems at outboard positions 
to integrated, continuous loop, self-storing lap/shoulder belt systems; 
urge manufacturers to make the availability of these retrofit systems 
widely known to vehicle owners and installation of them as simple and 
inexpensive as possible. (Class I, Urgent Action) (H-86-44)

Require that lap/shoulder belts be installed at all outboard seating 
positions in newly manufactured passenger vehicles manufactured for 
sale in the United States; initiate rulemaking action to this end 
immediately. (Cluss I, Urgent Action) (H-86-45)

Until such time as they arc required to do so, encourage manufacturers 
of passenger vehicles to provide, on a voluntary basis in newly 
manufactured vehicles, integrated, continuous loop, self-storing 
lap/shoulder belts in all non-front outboard seating positions. (Class II, 
Priority Action) (H-86-415)

Determine the feasibility of requiring that 3-point lap/shoulder belts be 
provided at every seating position in newly manufactured passenger 
vehicles manufactured for sale in the United States; if found technically 
feasible, undertake rulemaking to require such lap/shoulder belts. 
(Class II, Priority Action) (H-86-47)



-38-

Disseminate information to your members on the possibility for serious 
head, spine, and internal injuries to motor vehicle crash victims who 
were using a lap belt; ensure that your members are aware that these 
injuries, particularly internal injuries induced by lap belt use, may not be 
apparent for some time, and that it may be prudent even for seemingly 
uninjured lap belt users to be provided early medical attention by 
physicians familiar with treatment of trauma. (Class II, Priority Action) 
(H—86-48)

— to associations and groups concerned with emergency medicine:

Through communication with your organization's members and with other 
medical personnel, disseminate informed guidance to those called on to 
treat motor vehicle crash victims concerning the nature, severity, and 
appropriate handling of injuries that can be sustained by those using belt 
restraint systems. Ensure that emergency medical personnel receive 
training on the internal, head, and spine injuries that should be suspected 
in the case of crash victims who were using a lap belt, and the urgency 
of proper diagnosis and treatment. Encourage those emergency 
personnel who transport injured crash victims to relate accurate 
information to hospital emergency room personnel concerning the 
circumstances of the victim's involvement in the crash (seating location, 
use or nonuse of seat belt, type of belt used, etc.) (Class II, Priority 
Action) (H-86-49)

BY TIIE N A T IO N A L  T R A N S P O R T A T IO N  SA FE T Y  B O A R D

Is/ PATRICIA A. G O L D M A N  
Acting Chairman
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— to the International Association of Chiefs of Police:
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A P P E N D I X  A

SU M M AR IES OF SA FE T Y  B O A R D  C R A SH  INVESTIGATIONS  
IN L A P BELT P E R F O R M A N C E  S T U D Y

The following case summaries present detailed information on each case. On the 
first page of each summary there is a sketch of the crash configuration, showing the case 
vehicle and whatever object it struck (or was struck by). Each occupant is shown by a 
circle drawn at the occupant's seating location. The type of restraint used by that 
occupant is indicated also: two lines drawn across the circle indicate a 3-point lop
shoulder belt, one line indicates a lap-only belt. If the occupant was killed, the word 
"fatal" is across, or near, the circle. Each occupant's age, sex, and highest AIS injury 
level is indicated on or near each circle. For example, 3-M-5 would indicate a 3-year-old 
boy who received an AIS 5 level injury as his most severe injury; 37-F-l would indicate a 
37-year-old woman whose most severe injury was AIS 1.

A  photograph of the case vehicle is also provided. It should be noted that a 
substantial amount of crush in the front area of a passenger car does not necessarily 
denote severe crash forces. There is a considerable difference in the "stiffness" of 
various motor vehicle designs; if a "stiff" vehicle sustains substantial deformation, that 
would suggest larger crash forces than the same degree of deformation in a less "stiff" 
vehicle. It is also important to focus attention on the condition of the passenger 
compartment, for evidence of intrusion.

There is a glossary in appendix D and anatomical drawings in appendix G  for 
assistance in understanding unfamiliar types of injuries or parts of the body.
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C A S E  1 ( C H I - 8 4 - H - O R 2 3 )

Case vehicle:
Case vehicle weight: 
Case vehicle Delta V:

1983 Pontiac Phoenix 
2,893 pounds 
37.1 mph

Or*
|3**1 -trc'c"
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Circumstances

A  1983 Pontiac Phoenix struck a 13-inch-diameter tree head-on. The impact 
destroyed the front structure of the vehicle, with rearward structural collapse of up to 
39 inches at the approximate center front. The car was driven by a 15-year-old girl and 
occupied by a 12-year-old boy in the right front seat, a 13-year-old boy in the left rear 
seat, and a 13-year-old boy in the right rear seat. The boys in the rear seat were wearing 
lap belts; the driver and right front passenger were unrestrained.

The accident resulted in moderate injuries to the unrestrained driver and minor 
injuries to the unrestrained right front passenger. The lap belted left rear passenger 
sustained massive abdominal injuries and was found to be without vital signs upon arrival 
at a hospital. All attempts to revive this boy failed, and he was pronounced dead 
approximately 48 minutes after the crash. Paramedics responding to the accident found 
that the lap belted right rear passenger had no blood pressure. This boy arrived at a 
hospital 1 hour after the crash. He was in cardiac arrest and without vital signs. Initial 
attempts to restore vital signs were successful but repeated tests made from the tim. of 
admission to the hospital over a period of several days failed to show any brain activity. 
He was pronounced dead 5 days after the crash.

Restraint and Injury

Seating location: Driver 
Sex: F 
Age: 15
Height: 4 feet 10 inches 
Weight: 92
Seated height: 28 inches 
Restraint used: None 
Proper use? N A

Although a 3-point, continuous loop, lap/shoulder belt was provided at the driver's 
seat position, it was not in use at the time of this crash. The entire steering assembly in 
front of this occupant was displaced forward, with the wheel rim severely deformed.

Injuries

Partial avulsion of upper teeth 
Fractured anterior maxilla 
Laceration (5-6 cm), anterior 
maxilla gingiva 

Laceration (4 cm), upper lip 
Grade 1 strain, lateral 
collateral ligaments, 
left knee 

Contusion, left knee 
Strain, left ankle 
Strain, right ankle 
Laceration, right front scalp 
Contusion, left upper arm 
Abrasion, right knee 
Abrasion, left knee 
Abrasion, outer right thigh

AIS

1
2

1
1

2
1
1
1
1
1
1
1
1

Probable Source

Steering wheel rim 
Steering wheel rim

Steering wheel rim 
Steering wheel rim

Lower instrument panel 
Lower instrument panel 
Below instrument panel 
Below instrument panel 
Windshield 
Steering wheel rim 
Lower instrument panel 
Lower instrument panel 
Unknown

This occupant was admitted to the hospital for an unspecified period.



Seating location: Right front 
Sex: M  
Age: 12
Height: 5 feet 2 inches 
Weight: 105
Seated height: 28 inches 
Restraint used: None 
Proper use? N A

This boy said he was wearing the 3-point ltp/shoulder belt furnished at his seat 
position, with both the lap belt and shoulder strap adjusted "very loosely." However, 
Safety Board investigators could find no corroborating evidence of belt use, however 
loosely adjusted. A  comparison of injury locations to known and most probable contact 
points shows that this boy could not have b=en permitted sufficient forward travel within 
the restraint system for these to have occurred. In such a collision, it would be expected 
that well-defined loading marks from both the cinching type of latc'iplate and the D-ring 
would occur. An abrasion caused by the shoulder strap would also be expected with an 
adjustment such as this boy described. In sum, the Board does not believe that this 
occupant was restrained at the time of the crash.

The instrument panel forward of this boy was displaced rearward several inches and 
appeared to be depressed inward at its lower center. The windshield was also broken 
outward, with "spiderweb" effect, in front of this boy's seat position.

Injuries AIS Probable Source

Scratches across forehead 1 Windshield
Contusions, right inner thigh 1 Unknown
Laceration, anterior lower left leg 1 Lower instrument panel
Lacerations, lower left junction
of ribs W'th abdomen 1 Instrument panel

Contusion, left hip 1 Lower instrument panel

These injuries were described by the victim; he did not seek medical attention.

Seating location: Left rear 
Sex: M  
Age: 13
Height: 4 feet 11 inches 
Weight: 106
Restraint used: Lap belt (ALR)
Proper use? Probably, with possible submarining

This boy was restrained by a lap belt with pn automatic locking retractor (ALR), a 
sewn-in type of latchplate, and a pushbutton release type of buckle. The right front 
passenger said this boy's belt was positioned across the stomach and that the boy was 
"slouched" forward in his seat. The hospital records indicate that abrasions and contusions 
were across his lower abdomen, but do not define "lower abdomen" well enough for a 
proper evaluation. The Safety Board believes it is entirely possible the belt was in proper 
position before the crash, lying over the iliac crest, but that the foam lower seat cushion 
was compressed sufficiently downward and forward during the crash to allow a



submarining action. This was probably great enough to al’ow body travel under the belt, 
resulting in the belt rising above the iliac crest and causing the apparent massive internal 
injuries. Had the belt initially been adjusted too high, over the top of the iliac crest, it is 
very likely that the boy's internal injuries would have been to major organs located higher 
in the abdominal cavity and that the medical record would reflect a much higher location 
of the abdominal abrasions and contusions. This would especially be true if major 
submarining did indeed occur. (This analysis is based on an assumption that the left rear 
occupant received the same type of internal injuries as those of the right rear occupant. 
This assumption appears reasonably valid, since both occupants displayed the same area of 
abrasions and contusions, along with similarly distended abdomens noted by the hospital, 
and because both were subjected to the same collision forces.)

There were no contact points noted in the investigation other than feet contact with 
the lower rear framework of the driver's seat.

Injuries AIS Probable Source

Large abrasion across lower 
abdomen with ecchymosis

2 Lap belt

Massive internal injuries 7 Lap belt
Contusions, left upper chest 1 Contact with legs (or 

CPR)
Level of consciousness 5 Internal bleeding due 

to lap belt

This occupant was never revived after the crash. He was pronounced dead 
48 minutes after the accident. Hospital officials noted that abdominal abrasions due to 
the lap belt were present. A  note on the hospital records also indicated a distended 
abdomen. No autopsy was performed, but the coroner attributed death to "massive 
internal injuries from a seat belt which was thought to be fastened too high across the 
abdomen, or too loose, in which, upon impact, the belt raised up across the victim's 
abdomen, transmitting all the impact force to a confined area across the victim's 
abdomen approximately midway between his navel and the pubic area." (But see 
discussion above concerning probable fit.) No evidence of head injury was found.

Seating location: Right rear 
Sex: M  
Age: 13 
Height: 5 feet 
Weight: 90
Restraint used: Lap belt (ALR)
Proper use? Probably

This occupant was restrained by a lap belt similar to the one used by the left rear 
passenger. The right front passenger said the right rear passenger had his belt loosely 
"about his waist or legs" and that he was leaning forward onto the rear surface of the 
front seat cushion. Postcrash witnesses found him bent forward with his head between his 
knees. The medical records report contusions and abras ons about the lower abdomen and 
hip. The only occupant contact points noted in the Safety Board investigation were feet 
contact with the lower framework of the front seat.
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T h n  occupant was revived from complete cardiac arrest and kept on life support 
systems for 5 days. At admission to the hospital, he was noted to have a distended 
abdomen. His abdominal injuries were identified as lap belt related. Surgical records 
indicated an unspecified amount of blood found in the abdominal cavity. The coroner's 
report noted that the victim apparently bled severely into the abdominal cavity, resulting 
in brain death due to lack of blood in the brain. While the cause of death did not 
specifically mention the lap belt, the fatal injuries were described by medical records as 
being caused by the lap belt.

Taking all the facts into account, the Safety Board believes this boy was probably 
wearing the lap belt within the zone considered proper fit. Even if he had been leaning 
forward before the crash, this posture would not contribute to improper belt adjustment.

Injuries AIS Probable Source

Contusion with hematoma, 2 Lap belt
lower abdomen

Small bowel totally detached 4 Lap belt
from its mesentery

Deserosalization, small bowel 7 Lap belt
(several areas of 1 to 1 1/2 inches)

Deserosalization, sigmoid colon 7 Lap belt
Torn mesentery of small bowel 4 Lap belt
(1 to 2 feet of devascularization)

Abrasions, lower abdomen 2 Lap belt
Abrasions, hip 1 Lap belt
Level of consciousness 5 Internal bleeding due 

to lap belt

Compare the external injury notations for both rear, lap belted occupants (both boys 
of about the same height and weight): both had abdominal contusions and abrasions in the 
same location, both had the same distended abdomen, and both suffered brain death due to 
lack of sufficient blood for supplying oxygen to the brain. In short, they underwent the 
same impact forces, had the same external evidence of injury, and both died of the same 
cause. The available information seems to indicate that both fatally injured rear seat 
passengers were wearing the lap belt restraints properly prior to the crash.
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Case vehicle:
Case vehicle weight:
Case vehicle Delta V:

C A S E  2 (FTW-84-H-OR16)



Circumstances

A 1982 Jaguar was struck in the left front by a 1981 Subaru stationwagon, 
approximately 18 degrees from direct head-on. The impact forces completely destroyed 
the frontal structures of both cars. The Jaguar was driven by a 35-year-old w oman and 
occupied by her 14-year-old son, seated right front, along with her 8-year-old daughter, 
seated left rear. All of the Jaguar occupants were wearing 3-point, continuous loop, 
lap/shoulder belts.

This accident resulted in fatal injuries to the 19-year-old unrestrained driver of the 
Subaru. The driver of the Jaguar sustained serious injuries due to the rearward collapse of 
the frontal compartment at her seating position. Moderate injuries resulted to the Jaguur 
right front passenger, while the left rear passenger sustained only minor abrasions, 
attributed to the restraint webbing.

Restraint and Injury

Seating location: Driver
Sex: F
Age: 35
Height: 5 feet 2 inches
Weight: 100
Restraint used: Lap/shoulder belt (ELR)
Proper use? Yes

This driver was wearing a 3-point, continuous loop, lap/shoulder belt with an 
emergency locking retractor (ELR), a free-sliding latchplatc, and a pushbutton release 
type of buckle mounted to a flexible stalk. The seat was adjusted to its forwardmost 
position on an 8-inch track, secure at its attachments and without permanent 
deformation. The belt webbing was cut during rescue and extrication efforts. A  force 
loading scar was found on the system webbing, beginning at 59 inches above the lower 
outboard anchor and extending for 2 7/8 inches. The plastic housing of the stalk-mounted 
buckle was shattered, with the latchplate torque still inserted and secure.

The frontal area of the driver's compartment was displaced rearward several inches 
due to the impact forces, resulting in a compression of the space between the seatback 
cushion and steering assembly, from 21 inches down to 13 inches. The instrument panel 
was displaced rearward a total of 13 1/2 inches at Its left outboard side, and the left side 
A pillar was 12 inches rearward of its original position. The vehicle's floorpan, along with 
foot controls, was deformed rearward with the collapsing structure.

The Jaguar driver was subjected to severe impact forces, acting in a direct line 
through her seating position. With the crash induced frontal interior collapse at this 
position, there was no available space for a safe ride-down. The interior actually 
collapsed rearward into the driver, rather than the driver traveling forward a great 
distance. The underdash components and foot controls were pushed rearward and inboard, 
proJucing severe injuries to the occupant's lower extremities.
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Injuries

Laceration, Inside lower lip 
Contusion, lower front face 
Contusions, lower right neck 
Concussion

Fractured femur, right side 
Laceration into right knee joint 
Contusion, left knee 
Fractured right ankle 
Fractured toes, left foot 
Contusions, lower abdominal area 
Multiple contusions, upper torso

This driver required hospitalization for 19 
6 months.

AIS Probable Source

1 Steering wheel rim
2 Steering wheel rim
2 Steering wheel rim
4 Forces from impact with

steering assembly
3 Lower instrument panel
2 Lower instrument panel
1 Lower instrument panel
2 Floorpan and foot controls
2 Floorpan and foot controls
2 Lap belt
2 Shoulder strap and steering

assembly

days. The recovery period was longer than

Seating location: Right front 
Sex: M  
Age: 14
Height: 5 feet 4 inches 
Weight: 125
Restraint used: Lap/shoulder belt (ELR)
Proper use? Yes

This passenger was wearing a 3-point, continuous loop, lap/shoulder belt with an 
ELR, a free-sliding latchplate, and a pushbutton release type of buckle mounted to a 
flexible stalk. There was a circular area of damage in the front and upper surface of the 
instrument panel, located several inches inboard of the longitudinal centerline of this 
seating position. Further inspection revealed a force loading scar on the belt webbing, 
beginning at 61 inches .'rom the lower outboard anchor and extending for 2 1/2 to 
2 3/4 inches. The bucket scat was adjusted to its forwardmost limit on an 8-inch track. 
The front portion of the lower seat cushion was compressed from an original 21-inch 
width down to 16 inches, due to rearward and right outboard distortion of the center 
console structure. The precrash seatback position was not determined, due to post crash 
and extrication alteration of adjustment. The seat assembly's attachment to tne lower 
right rear track was displaced approximately 2 inches upward and forward. The right 
front passenger, absorbing an angular force line, was propelled forward into head contact 
with the dashboard. Had no restraint been used, a severe head impact into the windshield 
would have occurred. There also would have b e d  a possibility of ejection through the 
windshield.



Injuries AIS Probable Source

Major contusion, nose and left face 2 Instrument panel
Nose fracture 1 Instrument panel
Fractured cheekbone 2 Instrument panel
Major contusion, lower abdomen 2 Lap belt
Contusion, bladder 3 Lap belt
Contusion, lower right neck 1 Shoulder strap
Contusion, shoulder 1 Shoulder strap

This boy required 4 days of hospital treatment and missed 4 more days of school.

Seating location: Left rear
Six: F
Age: 8
Height: 4 feet 2 inches
Weight: 45
Restraint used: Lap/shoulder belt (ELR)
Proper use? Yes

This passenger was restrained by a 3-point, continuous loop, lap/shoulder belt with 
an E L R  mounted on the rear parcel deck, a free-sliding latchplate, and a pushbutton 
release type of buckle attached to a short length of webbing. An examination of the 
webbing revealed a 2-inch scar, beginning 51 inches above the lower outboard anchor. 
There was no significant deformation of the interior compartment at this seating position 
other than a 2-inch forward displacement of the extreme upper left outboard seatback 
cushion.

Injuries AIS Probable Source

Contusion, left side of neck 1 Shoulder strap
Lower abdominal contus.ons 1 Lap belt

This passenger was treated and released. There was no loss of school attendance 
reported.

A comparison can be made between the success of this left rear occupant's full 
restraint and cases involving similar dynamics with only a lap belt used. These 
comparisons suggest that this occupant would have suffered some level of pelvic or 
abdominal injuries if she had been restrained by a lap belt only. The severity of those 
injuries would be open to speculation. Consider Case 13. in which two small children rode 
down a crash of Delta V 29 moh with only minor injuries, while restrained by lap belts 
only. One facto- which could have influenced the severity of the Jaguur left rear 
passenger's injuries, had she been wearing a lap belt only, is her additional height over 
that of the smaller occupants of Case 13. This extra height would have placed her head 
and neck forwurd of her upper legs and knees, should she have jackknifod over a lap belt. 
This condition would certainly have increased the probability of severe cervical injury due 
to hyperflexion.



Case vehicle:
Case vehicle weight:
Case vehicle Delta V:

C A S E  3 (FTW-84-H-OR17)

1984 Chevrolet Impa’n 4-door 
4,000 pounds 
28.6 mph

3-F-2L 
I 54-M-3

o o o C & S t, V e h i c l e ,



Circumstances

A  1984 Chevrolet Impala was struck virtually head-on, left front to left front, by a 
1978 G M C  pickup. The Impala was occupied by a 32-year-old unrestrained male driver, 
an unrestrained 3-year-old girl seated center front, a 54-year-old man riding unrestrained 
at the right front, and a 6-year-old boy riding center rear restrained by a static lap belt. 
The force of the collision halted the Impala's forward travel and pushed it backward 
several feet. The front structures of both vehicles were destroyed by the severe collision 
forces.

This accident resulted in serious injuries to the unrestrained front seat occupants of 
the Impala. The lap belted 6-year-old rear seat passenger received minor abdominal 
contusions and minor facial lacerations and abrasions. The unrestrained 67-year-old 
driver of the pickup reportedly sustained critical (AIS 5) injuries.

Restraint and Injury

Seating location: Driver 
Sex: M  
Age: 32 
Height: 6 feet 
Weight: 170 
Restraint used: None 
Proper use? N A

This driver was not wearing the available 3-point lap/shoulder belt. The instrument 
panel in front of him was displaced rearward up to 2 inches. The steering assembly was 
deformed downward, with the wheel rim bent forward approximately 10 inches along its 
tup circumference. Windshield damage with a "spider web" pattern was found forward of 
and slightly inboard of the seating position.

Injuries AIS Probable Source

Large abrasion, left forehead 2 Windshield
Large abrasion/contusion, right 2 Steering assembly
upper quadrant of abdomen

Large abrasion/contusion, abdominal 2 Steering assembly
wall at the umbilical area

Contusion, right thigh 1 Steering assembly
Abrasion, right knee 1 Instrument panel
Abrasion, left knee 1 Instrument panel
Major abrasion, right forearm 2 Instrument panel
Lacerations, right hand 1 Instrument panel
Lacerations, left hand 1 Ins'rument panel

The man spent 3 days at a hospital and missed several days of work due to his injuries and 
treatment.

With the available clear space forward of the driver, observed postcrash, it can 
reasonably be suggested that his injuries would have been substantially less if he had used 
the lap/shoulder belt, properly adjusted.
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Seating location: Center front 
Sex: F 
Age: 3
Height: 38 inches 
Weight: 33 
Restraint used: None 
Proper use? N A

This child was not wearing the available static lap belt. The center of the 
instrument panel was displaced rearward approximately 1 inch; the panel surface was 
severely distorted, due to buckling and crushing of the components. A  two-way radio 
control head was mounted below the instrument panel, directly over the transmission 
tunnel.

Injuries AIS Probable Source

Major contusion, forehead 2 Instrument panel
Avulsion, three primary incisors 1 Instrument panel
Laceration of tongue 2 Instrument panel
Abrasion, chin 1 Instrument panel
Fracture, left tibia 2 Instrument panel
Fracture, left fibula (displaced) 3 Instrument panel
Major contusion, left forearm 2 Instrument panel
Abrasion, right knee 1 Instrument panel
Laceration, lower right leg 1 Instrument panel
Contusions, posterior right thigh 1 Instrument panel

The girl was hospitalized for 3 days. Although hospital records state she was ejected from 
the vehicle, this was not so.

It is instructive to compare this unrestrained child's injuries with those sustained by 
a child of similar size seated in the same position, in a car of similar size and loaded 
weight, involved in a frontal collision of almost identical Delta V, this latter child wearing 
a static lap belt (see Case 13). Such a comparison suggests that if the child in this case 
had been lap belted, she might have sustained severe head injuries, although many of her 
actual minor to moderate injuries probably would have been prevented.

Seating location: Right front 
Sex: M  
Age: 54
Height: 8 feet 2 inches 
Weight: 220 
Restraint used: None 
Proper use? N A

This man was not wearing the available 3-point lap/shoulder belt. The instrument 
panel was displaced rearward by approximately 1 inch, with the panel surface badly 
broken and distorted. An area of windshield damage was also noted forward of and 
slightly outboard of this seat position.



Injuries AIS Probable Source

Small laceration, left medial 1 Windshield
eyebrow

Small luceration, bridge of nose 1 Windshield
Contusion, left eye 2 Windshield
Contusion, chin 1 Windshield
Comminuted fracture and dislocation 3 Instrument panel
of left hip

Abrasion/contusion, left knee 1 Instrument panel
Laceration, lower right leg 1 Instrument panel
Laceration, lower left leg 1 Instrument panel
Laceration, right hand 1 Instrument panel
Laceration, left hand 1 Instrument panel
Laceration, superior right shoulder 
Small (1/2 cm) laceration, tongue

1 Instrument panel
1 Windshield

He was transferred to a second hospital 5 days after the crash and spent several weeks in 
treatment and rehabilitation.

This position had the greatest postcrash clear space available forward of the 
occupant. A  properly worn, properly adjusted lap/shoulder belt would have prevented the 
major injury-causing contacts.

Seating location: Center rear
Sex: M
Age: 6
Height: 4 feet 3 inches
Weight: 50
Restraint used: Lap belt (static)
Proper use? No

This boy was wearing the static lap belt provided at his center rear seat position. 
He apparently was riding with a plastic tackle box resting on his lap. The rear surface of 
the front seatback in front of him was deformed forward 9 inches at its uppermost surface 
and 5 inches at its lower surface. The seatback deformation was approximately centered 
along the cushion width, directly behind a fold-down center armrest for the front seat. 
Sharp indented scars, 12 inches in width, were found in the seatback fabric, 8 to 13 inches 
below the uppermost surface. These indentations matched the exterior dimensions of the 
plastic tackle box. Shards of the plastic box were found on the rear compartment floor 
and the rear seat cushion.

The static lap belt at this position had a sewn-in, pushbutton release type of buckle 
attuched to a length of webbing which extended 6 1/2 inches from the seat cushion 
junction. An adjustable position, cinching type of latchplate was attached to a 36-inch 
portion of webbing, which also came out from between the seat cushions. A 14-inch 
lateral separation was measured between the webbing entry points. A webbing scar from 
force loading was found at 14 to 16 1/2 inches from the latchplate webbing's entry point 
between the cushions. The latchplate was found, jammed by a folded-over portion of 
webbing, at 14 inches from the entry point.



-61-

As the collision forces acted, the plastic box was between the child and the rear 
surface of the front seat. The box, weighing an estimated 10 to 14 pounds, struck the 
seatback with enough force to shatter the box and severely deform the seat structure. 
The facial cuts and abrasions received by the boy were probably the result of contact with 
the box. An inspection of the vehicle interior surrounding this seating position revealed 
no other surfaces that might have produced such injuries.

The lap belt probably was not adjusted to a snug fit. The load mark location found 
on the webbing does not seem consistent with proper adjustment to the body size of the 
occupant. The 2 1/2 inches of webbing travel through the latchplate was not excessive 
when the Delta V is considered. However, the latchplate did not lock properly. The point 
of lockup was on a l'olded-over portion of the webbing. There was a retarding effect on 
the webbing, shown by the load mark, leading up to the folded-over area within the 
latchplate locking bar, but it is not known how much latchplate travel would have been 
allowed over normal (unfolded) webbing. It appears possible that without the webbing 
fold, the webbing might have continued to slip through the latchplate.

The Safety Board believes the performance of the center rear lap belt in this case 
was probably affected by three factors: 1) the loose belt adjustment, 2) the distance of 
webbing travel allowed through the cinching type of latchplate, and 3) the energy- 
absorbing effect of the plastic tackle box between the occupant and his possible contact 
points. These factors allowed the child to ride down the severe impact forces without 
serious head, spine, or abdominal injuries. As the child began to reach the limits of travel 
within the loosely adjusted restraint webbing, the plastic box began to absorb and help 
dissipate the forces. Had the webbing system been "snugged up" and had the latchplate 
not allowed several inches of webbing travel through its cinching bar, this child would 
have been decelerated from high speed, in a very brief time period, by a 2-inch-wide piece 
of webbing in the abdominal area. It can reasonably be expected that serious internal 
injuries might have occurred had the system been adjusted properly and functioned 
properly, given the forces involved in this collision.

Injuries AIS Probable Source

Laceration (1 cm), under left eye 1 Tackle box
Small laceration, below right side 1 Tackle box
of nose

Contusion, gums 1 Tackle box
Abrasion, chin 1 Tackle box
Abrasions, scattered over chest 1 Tackle box
Contusions, abdomen 1 Lap belt

The boy was treated and released at a hospital and attended school on the day following 
the accident.



C A S E  4 (SEA-84-H-ORQ6)

Case vehicle:
Case vehicle weight: 
Case vehicle Delta V:

1983 Dodge Maxi-Wagon (15-passenger van) 
7,410 lbs.
38.5 mph



Circumstances

A 1983 Dodge 15-passenger van was struck head-on by a 1970 Chevrolet Chevelle. 
The van was being driven by a 36-year-old man restrained by a lap/shoulder belt. There 
were 13 other occupants in the van, 4 of w h o m  were restrained by static lap belts at 
various seating positions, 9 of wh om  were unrestrained.

The collision destroyed the front structure of both vehicles. Three of the four 
unrestrained Chevrolet occupants received fatal head injuries. The remaining Chevrolet 
occupant, seated right front, sustained serious to critical head injuries and multiple 
fractures.

The collision caused serious to critical injuries to all belted occupants of the van, 
most of them lap belt induced. The unbelted occupants sustained only minor to moderate 
injuries.

This case should be compared to Case 23, also involving a van but occupied by lap 
belted and unrestrained small children, with similar results.

Restraint and Injury

Seating location: Driver
Sex: M
Age: 36
Height: 5 feet 10 1/2 inches
Weight: 160
Restraint used: Lap/shoulder belt (ELR)
Proper use? Yes

This man was restrained by a 3-point, continuous loop, lap/shoulder belt with an 
ELR, a cinching type of latchplate, and a pushbutton release type of buckle rigidly 
mounted to the base of the bucket seat. A "windowshade" type of tension relief device 
was also incorporated into the system. The Safety Board investigation did not document 
loading scars on the belt webbing, due to the compartmental damage and the 
inaccessibility of system components. For the same reasons, no determination of seat 
track adjustment could be made.

There was massive rearward deformation of the frontal area at this position. The 
collapsing front structure of the van resulted in this occupant being trapped in his seating 
area for 2 hours. The steering assembly showed severe rearward and upward 
displacement; some of the upward displacement was due to extrication efforts.

This driver related that, prior to the crash, his lap belt was positioned low on his 
hips with "snug" tension. He said that the shoulder strap crossed over his mid-sternum, 
but he could not describe webbing tension. The restraint webbing at this position was cut 
by rescue workers.



Injuries AIS Probable Source

Fracture, anterior cranial 4 Steering assembly
fossa floor

Fracture, frontal maxillary 2 Steering assembly
Complex fracture, right zygomatic 2 Steering assembly
Fracture, intraorbital rim 2 Steering assembly
Fracture, 2nd left molar 1 Steering assembly
Scalp laceration (victim stated 2 Steering assembly
3 inches)

Comminuted fracture, right patella 3 Lower instrument panel 
and below

Comminuted fracture, left tibia 3 Lower instrument panel 
and below

Comminuted fracture, left fibula 3 Lower instrument panel
Dislocation and fracture, right foot 2 Lower instrument panel
metatarsals and below

Open lacerations, right leg tibia 2 Lower instrument panel 
and below

Abrasion, right side, top of iliac 1 Lap belt
crest

Contusion, upper left chest 1 Shoulder strap and/or 
steering rim

He spent 13 days in two hospitals, and an extended period of outpatient care was required 
following his initial hospital release, a s  of 7 months after the crash, he was still unable 
to return to work.

The restraint system performed much better than could be expected in a crash of 
this severity. The nature of a van's frontal structure is such that, in an offset frontal 
collision, there is little survivable space left in line with the rearward collapse. An 
unrestrained occupant seated behind this collapsing structure is normally decelerated by a 
combination of jagged metal, broken plastic, and windshield glass. With the steering 
control gearbox located under the extreme left front, an impact such as the one in this 
case forces the steering assembly rearward and upward very quickly. In fact, the steering 
wheel rim in this case probably had already reached the level of the driver's face just as 
he reached the limits of restraint provided by his shoulder strap. I f  this speculation is 
accurate, an unrestrained driver, given the same crash circumstances, would have had his 
head travel stopped instantaneously, while his torso continued moving forward several 
inches. This probably would have resulted in fatal cervical injuries, at a minimum.

Thus, the lap/shoulder belt worn by this driver was instrumental in preventing fatal 
injuries. Given the crash force line and severity, an unrestrained driver would have been 
fatally injured.



Seating location: Right front 
Sex: M  
Age: 17
Height: 5 feet 10 inches 
Weight: 135 
Restraint used: None 
Proper use? N A

This man was not wearing the available 3-point lap/shoulder belt. There was 
moderate rearward distortion of the lower inboard frontal compartment at this position. 
Additionally, the vehicle's windshield was displaced out of its framework. This occupant 
and other witnesses said that he was partially ejected through the windshield space.

Injuries AIS Probable Source

Laceration (3 stitches), right side 1 Front exterior of van
of face

Laceration (1 stitch), right elbow 1 B pillar area
Laceration (3 stitches), right lower 1 B pillar area
arm

Lacerations, lower right leg 1 Below instrument panel
Lacerations, lower left leg 1 Below instrument panel
Contusion, right lower hip and 1 Instrument panel and sidewall
upper thigh

Contusion, right knee 1 Instrument panel and below

is treated and released at a hospital. He related that out-patient care was required
following release and that he lost 1 month of work as a result of the accident injuries.

The missing windshield allowed deceleration with the occupant's upper body bowing 
over the padded dashboard forward of his seat. If the windshield had not been displaced, 
this occupant's head would have struck the glass, probably followed by a severe rearward 
flexion of his neck. Furthermore, it should be noted that the friendly deceleration 
undergone by this occupant is an exception rather than a rule. The smooth, rounded 
surface into which he decelerated could be compared to that provided by a child restraint 
device such as the Ford "Tot Guard," which incorporates a large, rounded shield in front of 
the child.

Seating location: Bench 1, extreme left 
Sex: M  
Age: 20
Height: 6 feet 2 inches 
Weight: 155
Restraint used: Lap belt (static) 
Proper use? Yes

This man was restrained by a static lap belt that incorporated a cinching type of 
latchplate, adjustable in position on a 49-inch webbing, and a pushbutton release type of 
buckle attached to a 9-inch length of webbing. Both buckle and latchplate webbing were 
attached to the seat framework approximately 4 inches behind the junction of the upper



and lower seat cushions. The tubular lower seat support posts were bent forward 4 inches 
directly below this position. The seatback cushion was deformed forward several inches, 
with an overall bow of 4 1/2 inches in the 1-inch tubular frame concealed by upholstery 
just under the top of the cushion.

The seatback of the van driver, directly forward of this occupant, was removed by 
rescue personnel and was not available for the Safety Board investigation. Consequently, 
no documentation of this occupant's forward area could be made.

This man related that his lap belt was routed low on his hips and that the tension 
was "snug." He said he was wearing a heavy coat under the belt.

Injuries AIS Probable Source

Basilar skull fracture 3 Driver's seatback
Ruptured right tympanic membrane 2 Driver's seatback
Fractured right mandible-unspecified 1 Driver's seatback
Dislocation, teeth 1 Driver's seatback
Transverse process fracture, L2 2 Lap belt
Transverse body fracture, L4 3 Lap belt
Comminuted fracture, right iliac crest 3 Lap belt
T w o  lacerations, small bowel 4 Lap belt
Torn mesentery and omentum 4 Lap belt
Abrasion right iliac crest 1 Lap belt
Abrasion (4x4 cm), left iliac crest 1 Lap belt
Fractured left foot 2 Lower driver seat frame

This occup mt spent a total of 37 days in two hospitals, plus an extended period of 
outpatient care. At 7 months after the crash, lie ■ as still unable to return to work.

The severe (AIS 4) injuries sustained by this man can be attributed directly to the 
lap belt. The presence of abrasions on both the right and left iliac crests indicate that the 
belt was, at some point during the deceleration, placed in the area considered proper. The 
fracture of the right iliac crest indicates that the belt was positioned over that crest as 
severe loading of the webbing occurred. The small bowel is located in the mid-abdominal 
area, just above the iliac crest, and approximately centered between the second and 
fourth lumbar vertebrae. The injury-producing travel of the lap belt can be traced by the 
injuries.

The nature of the driver's seatback configuration, located directly forward of this 
man, did not allow containment of his upper torso and head travel. With his travel path 
being forward to the right, his head probably struck the sloping right side of the driver's 
seatback. This action allowed his upper torso and head to continue forward and 
downward, with the abdominal cavity being penetrated by the lap belt. Had the driver's 
seatback afforded containment of this passenger's upper body and head travel, the critical 
abdominal injuries probably would not have occurred, as the major deceleration would 
have been into the seatback instead of into the 2-inch-wide lap belt webbing.

Had this occupant not been wearing the lap belt, the dissipation of impact forces 
would have occurred over a much larger area. Given the driver's seatback configuration, 
he probably would have forcefully contacted that seatback, then twisted inboard into the 
center area between the front bucket seats. His loading of the driver's seatback possibly 
would have contributed enough additional forces through the driver's body, into the 
restraint system, for serious torso injuries to the driver, however.



Thus, the nature and extent of this passenger's injuries would have been much 
different if he had not been wearing the lap belt. The Delta V 38+ mph would certainly 
have resulted in injury of some type, but a comparison of this man's injuries to those of 
the persons seated unrestrained alongside him suggests they would have been much lower. 
Certainly this man would not have sustained the many serious to severe head, spine, and 
intra-abdominal injuries induced by the lap belt if his upper torso had been restrained in a 
lap/shoulder belt.

The forward folding of his seatback did not contribute to his injury. At the time 
that the seatback was bending forward under loading by the second bench passengers, this 
man had already traveled forward several inches, probably more than a foot, into the lap 
belt. Maximum loading of his seatback occurred simultaneously with maximum loading of 
his lap belt. In short, his lower body was out of position when the seatback folded.

Seating location: Bench 1, center 
Sex: F 
Age: 20
Height: 5 feet 6 inches 
Weight: 240 
Restraint used: None 
Proper use? N A

This woman was not wearing the available static lap belt. Forward of her seating 
position, the engine cover had been displaced during the crash, -with rearward distortion of 
the instrument panel area. The engine cover itself was not available for inspection.

Injuries AIS Probable Source

Fractured fibula, left 2 Engine and engine cover
Fractured tibia, left 0•J Engine and engine cover
Deep laceration, left leg below knee 2 Engine and engine cover
2nd degree burns, lower left leg 1 Engine
Laceration, right knee 1 Engine cover
Hairline fracture, unspecified hip 2 Engine cover

She spent 5 days in an area hospital; several followup visits were required for treatment 
of complications. Three to 6 months of work were lost as a result of the accident.

If she had been wearing a lap belt, it could be reasonably expected that she would 
have experienced abdominal injuries similar to those of the man seated next to her on the 
left. There was no seatback forward of her position to provide any type of containment; 
thus, all deceleration would have been into the 2-inch-wide belt. Considering her obesity, 
there is little possibility that even a properly positioned and tensioned lap belt could have 
remained in proper position during the deceleration forces of this impact. The belt 
probably would have ridden up, over the iliac crest, into the abdominal cavity. With a 
properly positioned lap/shoulder belt, she would not have sustained the fractures, burn, 
and lacerations to her legs.



Seating location: Bench 1, extreme right 
Sex: M  
Age: 21 
Height: 6 feet 
Weight: 205 
Restraint used: None 
Proper use? N A

This man was not wearing the available static lap belt. The right front bucket 
seatback cushion directly forward of him was displaced. The extreme right side of the 
first bench seat ends several inches inboard of the vehicle interior sidewall, so that he was 
centered behind the inboard or left side of the right front bucket seat.

Injuries AIS Probable Source

Abrasion, forehead 1 Right front seatback
Abrasion, upper lef". leg 1 Engine cover
Superficial laceration, left elbow 1 Engine cover
Abrasion, right flank 1 Right front seatback
Contusion, right knee 1 Right front seatback

He was treated and released at a hospital; he said he was unable to work for 1 week.

This man's forward travel was mostly contained by the seatback cushion of the right 
front seat. Following the major deceleration provided by the seatback, he probably 
twisted inboard into the area between the front seats. The nature of his injuries enable 
the tracing of this travel path. The abrasions and contusion to his body's right side are 
from the cushion seatback, while the left side injuries are probably from the engine and 
damaged engine cover.

Seating location: Bench 2, extreme left 
Sex: M  
Age; 21
Height: 5 feet 1 inch 
Weight: 130
Seated height: 30 inches 
Restraint used: Lap belt (static)
Proper use? Probably

This man was wearing a static lap belt with a cinching type of latchplate attached 
to and adjustable on a 46-inch length of webbing, and a pushbutton release type of buckle 
attached to a 9-inch length of webbing. The tubular supports of this second bench were 
bent forward at the top, 3 inches on the left side and 3 3/4 inches on the right side. The 
extreme top of the second bench seatback cushion was displaced forward several inches, 
but accurate documentation was not possible, due to alteration during extrication efforts. 
Further examination of the position compartment revealed severe distortion of the first 
bench seatback directly forward of this occupant. The tubular framework located at the 
top of the first bench back cushion was bowed forward and down approximately 
4 1/2 inches at its center point. A  circular indentation was found in the top surface of the 
cushion material at 12 to 14 inches inboard of the extreme left side. Additionally, the 
tubular supports for the first bench were bent forward, 4 inches at the left side and 
3 inches at the right side. There were no webbing scars found at this position.
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Injuries AIS Probable Source

Unspecified laceration, forehead 1 Bench 1 back cushion
Contusion, area of both eyes 1 Bench 1 back cushion
Depressed frontal skull fracture 3 Bench 1 back cushion
LeFort III ma.Mliary fracture 4 Bench 1 back cushion
Closed head injury 2 Bench 1 back cushion
Unspecified laceration, right foot 1 Bench 1 seat framework

This man spent 4 months in a hospital for treatment before being transferred to an 
extended care facility. Seven months after the crash he was still under extended care and 
on full disability.

The absence of abdominal contusions or abrasions indicates that his knees probably 
contacted the rear of the first bench at or before the major force loads of the impact. 
This type of contact would prevent the lap belt from traveling over the iliac crests into 
penetr. tion of the abdomen.

T ie lap belt used by this occupant provided sufficient restraint of the lower body for 
a pivoting action, about the lap belt, to occur. This pivoting action of the upper body 
mass resulted in the occupant's face striking down into the uppermost tubular steel 
framework of the first bench seatback. Had this occupant not been wearing the lap belt, 
his deceleration probably would have been with a major portion of his upper body into the 
seatback in front of him, rather than his head into the seat framework and his lower body 
into the lap belt. Under these circumstances, his injuries probably would not have been so 
severe. A  lap/shoulder belt also would have prevented this dangerous pivoting action and 
its resultant head injuries.

Seating location: Bench 2, center 
Sex: M  
Age: 18
Height: 5 feet 8 1/2 incles 
Weight: 150
Seated height: 34 inches 
Restraint used: None 
Proper use? N A

This man was not wearing the static lap belt available at his seating position. In 
front of him was severe distortion to the first bench seatback and lower framev/ork. The 
tubular steel seat top frame was bowed forward and down approximately 4 1/2 inches, and 
the lower seal framework supports were bent forward, 4 inches on the left and 
3 1/2 inches on the right. The second bench seat was found with its left side support posts 
bent forward 3 inches and the right side posts bent 3 3/4 inches. This occupant said that 
he was displaced from his seat but he was unaware of his postcrash location.

Injuries AIS Probable Source

*

Left leg sprain 
Left elbow sprain 
Laceration (3 inch), just below 
left knee 

Lacerations, lower right leg 
Lacerations, lower left leg 
Pain in left shoulder

1
1
1

1

1

0

Bench 1 seatback 
Bench 1 seatback 
Bench 1 lower framework

Bench 1 lower framework 
Bench 1 lower framework 
Bench 1 seatback
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He was treated and released at a hospital. He said he lost 10 days of work due to his 
injuries.

This man's forward travel was contained by the seatback of the first bench. Without 
the lap belt restraint to restrict forward travel of his lower body, he was allowed to 
decelerate with dissipation of force spread over a major portion of his body. The energy 
management provided by containment is demonstrated by the minor injuries sustained by 
this passenger.

Seating location: Bench 2, extreme right 
Sex: M  
Age: 16 
Height: 6 feet 
Weight: 125
Seated height: 36 inches 
Restraint used: None 
Proper use? N A

This man was not wearing the static lap belt available at his seat position. The first 
bench back was bent forward approximately 3 inches at the right side tubular frame 
supports. The tubular supports of the second bench were bent forward 3 3/4 inches 
directly under this man's seating position. The upper framework of the first bench 
seatback was displaced forward in front of this man an undetermined distance. He said 
his postcrash position was in the floor area between the first bench and the second bench.

Injuries

Laceration to forehead(19 stitches), 
with caudal avulsion (wearing 
sunglasses)

Abrasion, left upper ankle 
Abrasion, right knee 
Abrasion, left knee 
Contusion, right elbow 
Contusion, left elbow 
Minor lacerations, right shoulder 
Minor lacerations, right hand 
Minor lacerations, left hand

AIS Probable Source

Bench 1 seatback

Bench 1 lower framework 
Bench 1 seatback 
Bench 1 seatback 
Cargo floor area 
Cargo floor area 
Exit through side window 
Exit through side window 
Exit through side window

This man was treated and released at a hospital. He said he lost 7 to 9 days of work.

Clearly, containment also worked at this position. The moderate injury level (rather 
than minor, l : with the unrestrained seat mate to his left) was the result of the extreme 
outside edge of the forward seatback being more rigid than at the center. This additional 
rigidity is due to the outboard vertical framework.
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S ea tin g  lo ca t io n :  Bench 3, e x t r e m e  le f t  
Sex: M 
Age: 17
H eight:  5 f e e t  7 inches 
Weight: 180
S e a te d  he igh t:  34 inches 
R e s t ra in t  used: None 
P roper  use? NA

This m an was no t w earing  th e  s t a t i c  lap b e lt  av a ilab le  a t  his s e a t  position . The 
S a fe ty  Board 's e x am ina t ion  o f  the  a re a  fo rw ard  of th is  position  rev e a le d  the  upperm ost  
f ram ew o rk  o f  th e  second  bench  se a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches , w ith  a 
f u r th e r  bow rea c h in g  an ad d it io n a l  3 1/2 inches a t  top c e n te r .  The low er tubu la r  supports  
for th e  second  bench  w ere  b e n t  forw ard , 3 inches on the  l e f t  s ide and 3 3 /4  inches  a t  the  
r igh t  side. The f ram ew ork  b e n e a th  the  th ird  bencli was b e n t  fo rw ard , 4 inches  on the  le f t  
side and 6 1/2 inches a t  th e  r ig h t  s :de. The r igh t f ro n t  base  support  an ch o r  b e n e a th  this 
s e a t  was found to  be s e p a r a te d  from  the  low er s e a t  f ram ew ork .

Injuries AIS Probable  Source

F r a c tu r e ,  l e f t  d is ta l  rad ius 2 Bench 2 s e a tb a c k
Mild concussion 2 Bench 2 s e a tb a c k
A brasion, low er r igh t  leg 1 Bench 2 low er f ra m e
A brasion, low er l e f t  leg 1 Bench 2 low er f ra m e

He was t r e a t e d  and re le a se d  a t  a hospita l.  He s t a t e d  t h a t  a lm o s t  1 m onth  o f  work was 
lost a s  a  re su l t  o f  the  a c c id e n t  injuries.

C o n ta in m e n t  w orked  aga in  a t  th is  position , as  the  fo rc e s  a c t in g  upon this man w ere  
a llow ed  to  d iss ip a te  ove r  the  m ajo r  bulk o f  his body r a th e r  th an  oe c o n c e n t ra te d  a t  narrow  
body a reas .

S e a t in g  lo ca t io n :  Bench 3, c e n te r  
Sex: M 
Age: 17 
H eight:  6 fee t  
Weight: 143
S e a te d  H eight:  37 inches 
R e s t ra in t  used: None 
P rope r  use? NA

This m an was no t w ear ing  th e  s t a t i c  lap  b e lt  ava i lab le  a t  his position . The top  o f  
the  second  bench  s e a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches in f ron t  of th is  m an, with 
a 3 1 /2 -inch  bow found in th e  top  c e n te r  tubu la r  f ram ew ork . T he  low er suppo rts  for the  
second  bench  w e re  b e n t  fo rw ard , 3 inches on the  le f t  s ide  and  3 3 /4  inches on the  r igh t  
side. The tu b u la r  supports  o f  th e  th ird  bench  w ere  ben t  fo rw ard , 4 inches  on th e  le f t  side 
and  6 1/2 inches  on th e  r igh t  s ide .  He suid he was lean ing  ov e r  th e  s e a tb a c k  o f  th e  bench  
in f ro n t  o f  him (second bench) following th e  c rash .



Injuries A IS Probab le  Source

Contusion , nose 1 Bench 2 c e n te r  o ccu p an t
Abrasion, r igh t  low er leg 1 Bench 2 low er f ra m e
U nspec if ied  r ig h t  hip injury 0 Bench 2 s e a tb a c k
Abrasion, r ig h t  knee 1 Bench 2 s e a tb a c k
U ~ -pec if ied  injury, m edia l 0 Bench 2 s e a tb a c k

low er  l e f t  thigh
U nspec if ied  injury, m edia l 0 Bench 2 s e a tb a c k

low er r ig h t  thigh

He was t r e a te d  and re le a se d  a t  a hospita l. He said he was a b le  to  r e tu r n  to  work 
im m ed ia te ly .

C o n ta in m e n t  a lso  worked  for this occupan t .

S ea ting  loca t ion :  Bench 3, e x tre m e  r igh t 
Sex: .\I 
Age: 20
Height: 5 f e e t  10 inches 
Weight: 175 
R e s t ra in t  used: None 
Proper  use? NA

This m an was no t w ear ing  th e  s t a t i c  lap  b e lt  ava i lab le  a t  his posit ion . T he  S a fe ty  
Board 's e x a m in a t io n  o f  th e  fo .w a rd  a r e a  for th is  position  re v e a le d  the  top  p o r tion  of the  
second  bench  s e a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches  in th  j ra s h .  The r ig h t  s ide 
tubu la r  f ram ew o rk  supports  for th e  second  bench  w ore  b e n t  fo rw ard  3 3/4 inches , and th e  
r igh t  s ide  back  cushion f ram ew o rk  was broken  a t  i ts  ju n c t io n  w ith  th e  low er  cushion 
f ra m e .  The r igh t  s ide tubu la r  f ram ew o rk  suppo rts  for th e  th ird  bench , d i re c t ly  below  th is  
position , w ere  b e n t  fo rw ard  6 1/2 inches. The fron t oase  support  on th e  r ig h t  s ide  of the  
th ird  bench was s e p a ra te d  from the  body o f  the  s e a t .  This o c c u p a n t  r e c a l le d  be ing  throw n 
in to  the  r ig h t  s ide f loor a re a .

Injuries A IS P robab le  S ource

C ontusion , r ig h t  shoulder 2 Vehicle in te r io r  s ide
Contusion , r ig h t  thigh 1 Vehicle in te r io r  s ide
L a c e ra t io n ,  r ig h t  shoulder I Vehicle in te r io r  s ide
Abrasions, back  o f  neck 1 Exit th rough  b roken  side

glass

He was t r e a te d  and re le a se d  a t  a  hosp ita l  and  re p o r te d  no loss o f  work as a  r e s u l t  o f  his 
injuries.

Although th is  man was d isp laced  from  his sc i t ing  pos ition , th e  m ajo r  im p a c t  fo rces  
probably  w ere  d iss ipa ted  through c o n ta c t s  o f  his upper  body and  leg w ith  the  se co n d  bench  
s e a tb a c k  a s  he was leaving  his s e a t .  This p re v e n te d  serious  injury.



S ea ting  loca t ion :  Bench 4, e x t r e m e  le f t  
Sex: M 
Age: 17
Height: 5 f e e t  5 inches  
W eight: 150 
R e s t ra in t  used: None 
P roper  use? NA

This m an was no t w ea r ing  th e  s t a t i c  lap  b e lt  a va ilab le  a t  his s e a t in g  position . The 
top f ra m ew o rk  o f  th e  th ird  bench  s e a tb a c k ,  lo c a te d  fo rw ard  o f  his pos ition , was d isp laced  
fo rw ard  se v e ra l  inches. T he  low er tubu la r  support  pos ts  for the  th ird  bench  w ere  ben t  
fo rw ard  4 inches, and  the  top  c e n t e r  f ram ew o rk  was bow ed fo rw ard  1 1/2 inches. The 
tubu lar  suppo rt  pos ts  fo r  th e  fo u r th  bench , d i re c t ly  below th is  o c c u p a n t ,  w ere  
undeform ed . With the  s e a tb a c k  cushion o f  th e  th ird  bench  b e n t  fo rw ard , the  bo lt  heads 
and m e ta l  p la te s  used  for a t t a c h in g  th e  b e l t  webbing for the  th ird  bench  w ere  exposed on 
the  re a rm o s t  low er cushion f ram ew o rk .

Injuries A IS P robab le  S ource

Closed  head injury 2 Bench 3 s e a tb a c k
F ra c tu re ,  r ig h t  scapu la 2 Bench 3 s e a tb a c k
L a c e ra t io n ,  r ig h t  low er leg  

(v ic tim  s t a t e d  6 inches)
1 Bench 3 low er f ra m e

Contusion , l e f t  low er leg 1 Bench 3 low er  f ra m e
Contusion , r ig h t  ankle 1 Bench 3 low er f ra m e
C ontusion , c e n t r a l  c h e s t 1 Bench 3 s e a tb a c k
C ontusion , r ig h t  eye 1 C«_nch 3 s e a tb a c k

He was t r e a te d  and re le a s e d  a t  a  hosp ita l.  He sa id  he lo st  ab o u t  1 w eek  o f  work.

This u n re s t ra in e d  m an 's  fo rw ard  m ovem en t was c o n ta in ed  by th e  s e a tb a c k  o f  the  
th ird  bench; like th e  u n re s t ra in e d  m an  a t  the  th ird  bench , e x t r e m e  le f t ,  he  su s ta in ed  only 
minor to  m o d e ra te  in juries. The c o n ta in m e n t  e f f e c t  a llow ed  him to  r ide  down th e  s e v e re  
D elta  V with d iss ipa tion  ove r  a  la rg e  body a re a .

S ea ting  loca t ion :  Bench 4, r ig h t  c e n te r  
Sex: M 
Age: 17
Height:  5 f e e t  10 inches  
Weight: 135
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P roper  use? P robably

This m an was w ear ing  a  s t a t i c  lap  b e l t  w ith  a c inch ing  ty p e  of l a t c h p la te ,  a d ju s tab le  
on a 53 - inch  lengtli o f  f lo o r -a n c h o re d  w ebbing, and  a  p u sh bu tton  r e le a s e  type  o f  buckle . 
The buckle  webbing, 34 inches  long, was a lso  f lo o r -a n c h o re d ,  and bo th  po r tio n s  of webbing 
for th e  sy s tem  passed  th rough  the  ju n c t io n  o f  th e  upper and  low er  s e a t  cushions. The b e lt  
anchoring  m ethod  cau sed  l a t e r a l  s e p a ra t io n  o f  40 inches  b e tw e e n  th e  tw o  floor  ancho r  
points . The s e a tb a c k  o f  th e  th ird  bench , d i re c t ly  fo rw ard  o f  th is  posit ion , was d e fo rm ed  
fo rw ard  severu l  inches  a t  i ts  u p pe rm ost  edge. One o f  th e  s e a t  cushion s t i f f e n e r s  was also



d e fo rm ed  fo rw ard . F u r th e r  e x a m in a t io n  o f  th is  pos it ion  found th e  s p a re  t i r e  o f  the  
veh ic le  u n a t ta c h e d ,  lying d i re c t ly  below this s e a t in g  posit ion  U4), on th e  c a rg o  floor.

Injuries AIS P robab le  S ou rce

F ra c tu re d  l e f t  rad ius  
F ra c tu re d  le f :  f ibula

2
2

Bench 3 s e a tb a c k  
Bench 3 low er  f r a m e  

and  u n secu red  sp a re  
t i r e

Bench 3 low er  f r a m e  
and  u n se cu re d  sp a re  
t i r e

P o s tc ra sh  v eh ic le  e x i t  
P o s tc ra sh  ve h ic le  ex it  
Bench 3 s e a tb a c k ,  

p o s tc ra sh  v eh ic le  e x i t  
Bench 3 sea tb / .ck ,  

p o s tc ra sh  v eh ic le  e x i t  
Lap b e l t

F ra c tu re d  l e f t  t ib ia 2

L a c e ra t io n s  to  a rm s  
A brasions to  a rm s  
N um erous ab ras ions  to  fa c e

1
1
1

N um erous l a c e ra t io n s  to  fa c e

U nspec if ied  u r ina ry  t r a c t  injury 7

This m an sa id  t h a t  following th e  c ra sh  a f r iend  he lped  him g e t  o u t  o f  th e  veh ic le  
th rough  a  b roken  s ide  window. He ro lled  and  tum bled  down a  45° e m b a n k m e n t  fo r  abou t  
15 f e e t .  This m an was in a  hosp ita l  fo r  1 w eek , fo llow ed by an  e x te n d e d  pe riod  o f  
followup. He said th a t  4 m onths  o f  re c o v e ry  t im e  was req u ired  b e fo re  he could  r e tu rn  to  
work.

The f a c ia l  in juries  su s ta in ed  by th is  lap  b e l te d  o c c u p an t  w ere  less s e v e r e  th a n  those  
o f  th e  lap  b e l te d  m en on th e  f i r s t  and second  benches ,  p robab ly  due  to  th e  less  rigid 
c o n ta c t  s u r f a c e  fu rn ished  by th e  c e n te r  a r e a  o f  th e  th ird  bench  upper s e a tb a c k ,  a n d /o r  to  
th e  f a c t  t h a t  he a t t e m p t e d  to  b ra c e  h im se lf .

The in jury  m echan ism  o f  his low er leg  in ju ries  was th e  u n secu red  sp a re  t i r e ,  which 
m oved fo rw ard  during  th e  c ra sh  and  s t ru c k  his legs. Had th e  sp a re  t i r e  been  s e cu re d  
p roper ly ,  i t  is unlikely  t h a t  th e  e x t r e m e  low er f r a c tu r e s  cou ld  have o c c u r re d .

Had th is  o c c u p a n t  n o t  been  r e s t ra in e d ,  i t  could  be a ssum ed  th a t  his in jury  leve l  
would have been  s im ila r  to  th a t  su s ta in ed  by o th e r  c e n te r  s e a te d  o c c u p a n t s — i.e . ,  m inor to  
m o d e ra te .  (H ow ever, th is  a ssum p tion  does no t cons ide r  th e  u n secu red  s p a re  t i re .)

S ea t in g  loca t ion :  Bench 4, e x t r e m e  r ig h t  
Sex: M 
Age: 20
H eight:  5 f e e t  6 inches  
W eight: 128
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P roper  use? P robab ly  no t

This m an was w ear ing  a  s t a t i c  lap  b e l t  w ith a  c inch ing  ty p e  o f  ln tc h p la te ,  a d ju s ta b le  
on a  4 5 - in c h  leng th  o f  webbing, and  a  p u sh bu tton  r e le a s e  type  o f  b u c k le  a t t a c h e d  to  a 
4 4 - in c h  len g th  o f  webbing. Both webbing s e c t io n s  e n te r e d  th e  s e a t  pos it ion  a re a  by 
passing b e tw e e n  th e  ju n c t io n  o f  th e  s e a t  cushions. He sa id  t h a t  his lap b e l t  ten s ion  wus 
snug but could  not s t a t e  th e  posit ion  abou t  his body.



The s e a tb a c k  o f  th e  th ird  bench  was d isp laced  fo rw ard  se v e ra l  inches  d i re c t ly  
fo rw ard  o f  th is  o c c u p a n t 's  position . The e x t r e m e  r ig h t  s ide of the  th ird  bench  was 
d i re c t ly  fo rw ard  o f  th e  a p p ro x im a te  long itud ina l  c e n te r  of his position . On th e  c a rg o  
floor, d i r e c t ly  fo rw ard  o f  h im , a  ra ised  t i r e  well is lo ca ted  a d ja c e n t  to  th e  in te r io r  
s idew all.  The fou rth  bench  tubu la r  support  pos ts  a t  the  e x t r e m e  r ig h t  w ere  b e n t  fo rw ard  
5 inches. T h e re  was no d e fo rm a t io n  no ted  a t  the  back  cushion of th e  fo u r th  bench.

Injuries A IS Probab le  Source

Torn sigm oid colon 5 Lap b e lt
Torn  m e se n te ry 4 Lap b e lt
Torn  se ro sa  o f  jejunum 4 Lap be lt
F r a c tu r e ,  5 th  lum bar  v e r te b ra 3 Lap be lt
C auda  equina  (nerve  roo t)  injury 3 Lap be lt
Contusion , r ig h t  ank le 1 C argo  floor t i r e  well
F r a c tu re ,  l e f t  1st rib 1 Right side, bench  3 s e a tb a c k

Only m ajor  in juries  w e re  n o ted  in d e ta i l  on th is  man's hosp ita l  r ords. No d e ta i le d  
in fo rm a t io n  was supplied  as  to  con tus ions  and abrasions abou t his bcdy. It was no ted , 
how ever, on th e  e m e rg e n c y  room  re p o r ts ,  t h a t  he was ten d e r  in th e  le f t  upper  q u a d ra n t  of 
the  abdom en.

He sp e n t  2 m on ths  in a  hosp ita l.  Following d ischarge ,  he req u ired  o u tp a t ie n t  c a re  
ubout once  a  m onth . Seven m on ths  a f t e r  th e  a c c id e n t ,  he had not r e tu rn e d  to  work and 
s t a t e d  th a t  he  was on d isab ili ty .

The c r i t i c a l  abdom ina l  in juries  su s ta ined  by th is  man can  be a t t r ib u t e d  d i re c t ly  to  
the  lap b e lt  lie was w ear ing . His k in e m a tic s  can  be easily  t r a c e d  by the  n a tu re  and 
lo ca t io n  o f  his in juries . The fo rw ard  t ra v e l  o f  his upper body re su l te d  in a  f r a c tu r e  of th e  
T - l  l e f t  s ide rib as  t h a t  body a re a  s t ru c k  th e  e x t r e m e  r igh t s ide o f  th e  th ird  bench  
s e a tb a c k .  (That s e a tb a c k  is o f f s e t  inboard  from  th e  r igh t a p p ro x im a te ly  12 inches  to  
allow a  passagew ay .)  With t n e  r e a c t iv e  t ra v e l  fo rw ard  and sligh tly  to  th e  r ig h t ,  th is  m an’s 
upper body was no t c o n ta in e d ,  and  a jackkn ife  a c t io n  over  the  lap b e l t  re su l te u .  His 
e n t i r e  d e c e le ra t io n  was in to  th e  2 - in c h -w id e  lap be lt .  The n a tu re  o f  his in te rn a l  
abdom ina l  in juries  and  th e  f r a c tu r e  a t  th e  L5 v e r te b ra  ind ica te  abdom ina l p e n e t r a t io n  by 
the  r e s t r a in t  webbing.

The b e l t  webbing a t  th is  s e a t in g  pos ition  was ancho red  to  the  c a rg o  floor, 19 inches 
below and  4 inches  behind  th e  un d e fo rm ed  junc t ion  of th e  s e a t  cushion. A nchored  in th is  
m anner ,  th e  webbing would have  prov ided  a  dow nw ard  fo rce  as  it  was loaded  by his body 
during  th e  c rash .  If th e  lap  b e lt  had been  pos it ioned  below th is  man's i liac  c r e s t s ,  th e  
n a tu r e  o f  th e  sy s te m 's  an ch o rs  and rou ting  over  th e  m e ta l  f ram ew ork  o f  th e  low er cushion 
p robab ly  would have  p re v e n te d  it  from  rid ing up. Thus, th e  lap b e l t  p robably  was above  
the  top  o f  th e  long iliac  c r e s t s  p r io r  to  th e  d e c e le ra t io n  forces .

A no the r  f a c to r  w hich  p robab ly  a f f e c te d  th is  m an 's injury se v e r i ty  was th e  l a t e r a l  
s e p a ra t io n  b e tw e e n  th e  l a t c h p la te  and buckle  webbing anchors , a long  w ith  the  p la c e m e n t  
o f  th o se  an ch o rs  in re la t io n  to  th e  long!tud ina l  c e n te r l in e  of the  se a t in g  pos ition . It s e e m s  
th a t ,  under s e v e re  fo rc e  loads, th e  be lt  webbing would g e n e ra te  a l a t e r a l  com press ion  
fo rc e .  As fo rw ard  loading  o f  th e  b e l t  webbing increases ,  the  l a t e r a l  c o m p ress iv e  fo rc e s  
in to  on o c c u p an t 's  abdom en  would also  inc rease .  With the  le f t  s ide webbing ro u te d  out 
and around  th e  o c c u p an t 's  l e f t  s ide , the  m axim um  com press ive  fo rces  would o c c u r  on th a t  
s ide . A check  o f  his hosp ita l  r e c o rd s  v e r i fy  t h a t  specu la tion : his m ost s e v e re  abdom ina l 
in juries  w ere  lo c a te d  in th e  low er le f t  q u a d ra n t .



An analysis  o f  p robab le  r e s u l ts  had th is  m an no t been  w earing  the  lap  b e l t  is 
d i f f ic u l t .  T h e re  would have  been  l i t t l e  c o n ta in m e n t  provided by the  th ird  bench  s e a tb a c k  
fo rw ard  of him, due to  th e  12 - in ch  inboard  o f f s e t .  This passenger 's  body m ass would have  
been  th row n fo rw ard  and  p a r t ia l ly  c o n ta in e d  on th e  l e f t  s ide. The tw is t in g  e f f e c t  o f  this 
d e c e le ra t io n  probab ly  would have  r e s u l te d  in various f r a c tu r e s  o f  his e x t r e m i t ie s ,  
s p e c if ic a l ly  to  his low er legs. F r a c tu r e s  o f  his r ig h t  s ide  e x t r e m i t i e s  a lso  could  have  
o c c u rre d ,  due to  fo rc e fu l  c o n ta c t  w ith  th e  c a rg o  floor and t i r e  well.

If th is  man had b e e n  r e s t r a in e d  in a  lap /sh o u ld e r  b e l t ,  he  probab ly  would have 
su s ta in ed  only m inor to  m o d e ra te  in juries.



CASE 5 (FTW -85-H-OR31)

C ase  veh ic le ;
C ase  veh ic le  w eight:  
C ase  veh ic le  D e lta  V:

1976 Volkswagen Van 
4,000 pounds 
9.8 mph



Circumstances

A 1976 VVV Van s tru c k ,  front, c e n te r ,  a  1985 Honda A ccord  on the  l e f t  f ro n t  c o rn e r .  
The van was d riven  by a 1 7 -y e a r -o ld  boy w ear ing  the  a va ilab le  s t a t i c  lap /sh o u ld e r  be lt .  
T h e re  w ere  5 o th e r  o c c u p an ts  o f  th e  van: a 13 -year-o ld  t oy u. th e  r igh t  f ro n t ,  r e s t ra in e d  
by a s t a f ic lap /shou lde r  be lt ;  a  15 -year-o ld  g irl  in th e  l e f t  r e a r ,  u n re s t ra in ed ;  a 1 4 -y ea r-  
old boy in th e  c e n te r  r ea r ,  w ith  a  s t a t i c  lap  b e l t  around him; a 13 -year-o ld  boy in the  r ig h t  
r ea r ,  u n re s t ra in ed ;  and a  pa sse n g e r  r id ing  on the  c a rg o  a r e a  f loor of l’ie van. D am age  was 
s u b s ta n t ia l  to  both  veh ic les  and both  requ ired  tow aw ay  rem o v a l  from  the  a c c id e n t  scene .

The collision re su l te d  in m o d e ra te  in juries  to  th e  u n res t ra in ed  d r iv e r  o f  th e  Honda. 
The re s t r a in e d  d r iv e r  o f  the  van, a lthough  m isusing his r e s t r a in t  by w ear ing  th e  shoulder  
b e l t  po r tion  ro u ted  under his l e f t  a rm ,  su s ta in ed  only m inor in juries , as  did th e  
lap /shou lde r  b e l te d  r igh t  f ro n t  passenger .  T he  boy rid ing  in th e  c e n te r  r e a r  s e a t  w ith  a 
lap b e l t  rec e iv e d  m inor in juries  also, a p p a re n t ly  due  to  d isconnec tion  o f  the  buck le  a t  
im p ac t.  The rem ain ing  o c c u p an ts ,  a ll  u n re s t ra in e d ,  w ere  no t injured.

R e s t r a in t  and  Injury

S e a t in g  loca tion : D river
Sex: M
Age: 17
Height:  6 f e e t  2 inches
Weight: 175
S e a te d  he igh t:  35 inches
R e s t ra in t  used: L ap /shou lder  b e l t
P ro p e r  use? No

This boy was w earing  a lap /sh o u ld e r  b e l t  w ith  tw o  s e p a r a te  leng th s  o f  webbing, 
jo ined  by a c inching  a d ju s tm e n t  d ev ice ,  t h a t  fo rm ed  an  ad ju s ta b le  leng th , con tinuous  loop 
b e lt ,  w ith  f re e  s liding la tc h p la te .  The la t c h p la te  coup led  w ith  a rigid s ta lk -m o u n te d  
buckle  a t t a c h e d  to  the  s e a t  p e d e s ta l  f ra m ew o rk .  A t the  t im e  o f  th e  im p a c t ,  he was 
w earing  the  shoulder  s t r a p  im pronerly  ro u te d  under his l e f t  a rm . The s te e r in g  assem bly  
wus d isp laced  fo rw ard  a p p ro x im a te ly  2 inches.

In juries  AIS P robab le  Source

F r a c tu r e d  m e ta c a rp a l  ( le f t)  2 S te e r in g  wheel rim
Soreness  in upper r ig h t  shou lder  0 Im p ac t  fo rces

w ithou t contusion

He a t t r ib u t e d  his lo f t  hand injury to  his a t t e m p t  a t  b rac in g  a r  inst th e  im p a c t  fo rces .  He 
sough t m ed ica l  a t t e n t io n  for th is  injury, was t r e a te d  and re leased .

Given th e  c o n fig u ra t io n  o f  th e  van 's  in te r io r  in f ro n t  o f  th e  d r iver ,  it  is p robab le  
t h a t  som e d e g re e  o f  injury would have  been  s u s ta in ed  even  if  th e  shoulder  s t r a p  had been  
ro u te d  p roper ly  While th e  unde ra rm  s t r a p  ro u tin g  c o n tr ib u te d  to  an  ex cess iv e  s lack  in 
the  webbing, th e re  was also s im ply  no t enough c le a r  s p a c e  fo rw ard  of th e  d r iv e r  to  avoid  a 
c o n ta c t  w ith  th e  s te e r in g  assem bly . A lthough th is  boy s u ffe re d  no re p o r te d  abdom ina l or 
c h e s t  in juries , the  s te e r in g  a ssem b ly  d isp la c e m e n t  m ust have  c o m e  abou t th rough som e 
c o n ta c t  from his body. It is un like ly  t h a t  th e  w hee l d isp la c e m e n t  c a m e  a b o u t  th rough  his 
a t t e m p t  to  b ra c e  h im se lf  w ith  his l e f t  a rm .  A 175-pound boy a lm o s t  c e r ta in ly  could  not
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hold h im se lf  back  from  the  s te e r in g  assem bly  w ith  one a rm  while d e c e le ra t in g  th rough  a 
veh ic le  speed  change  o f  a p p ro x im a te ly  10 mph, e spec ia l ly  when very l i t t l e  upper to rso  
r e s t r a in t  was provided  by the  im properly  ro u te d  shoulder s trap .

Had th is  boy been  u n res t ra in ed ,  a  m o d e ra te  leve l  o f  injury could have  been  e x p e c te d  
in th is  c rash .

S e a t in g  loca t ion :  R igh t f ro n t  
Sex: M 
Age: 13
H eight:  5 f e e t  8 inches 
Weight: 135
R e s t ra in t  used: L ap /shou lder  b e l t  
P roper  use? Yes

This boy was w earing  a lap /shou lder  r e s t r a in t  m ade  up o f  two leng th s  o f  webbing, 
jo ined  by a  c inch ing  ty p e  o f  a d ju s tm e n t  dev ice ,  t h a t  fo rm ed  an a d ju s ta b le  leng th ,  
con tinuous  loop, sy s te m  with f re e -s l id in g  la tc h p la te .  The l a t c h p la te  coupled  w ith  a  rigid 
s t a lk -  m oun ted  buckle  t h a t  e x te n d e d  up and fo rw ard  from  i ts  s e a t  p e d e s ta l  a t t a c h m e n t  
po in t.  This boy's d e sc r ip t io n  of sy s tem  a d ju s tm e n t  in d ica ted  p roper  routing and b e l t  
tension . The f ro n t  in te r io r  fo rw ard  o f  th is  o c c u p an t  was co llapsed  re a rw a rd  
a p p ro x im a te ly  10 inches, s u b s ta n t ia l ly  reduc ing  th e  c le a r  sp ace  ava ilab le .  The veh ic le 's  
w indshield was also d isp laced  from  its  f ram ew o rk ,  leav ing  th e  unfin ished f ra m ew o rk  edges  
open  to  possible o c c u p an t  c o n ta c t .

In ju ries  AIS P robab le  Source

C ontusion , upper  r igh t  shou lder  1 Shoulder s t r a p

This boy did no t req u ire  t r e a tm e n t  fo r  his in juries . The low er leg  con tus ion  he su f fe re d  
r e s u l te d  from  in te r io r  com pression  d i re c t ly  in f ro n t  o f  him. In a veh ic le  w ith  co llapsib le  
f ro n t  c o m p o n e n ts  o th e r  than  s h e e tm e ta l ,  th is  leg  injury a lm o s t  c e r ta in ly  would no t have 
o c c u rre d .

Had he no t been  re s t ra in e d ,  even  with th e  r e la t iv e ly  low D e l ta  V o f  th is  c rash ,  it  is 
ve ry  l ike ly  t h a t  se rious  in ju ries  would have  resu l ted .  S ince th e  windshield v/as d isp laced  
f io m  i ts  f ra m ew o rk ,  i t  would have  been  q u i te  possible fo r  him to  have  been  e je c te d ,  o r 
p a r t ia l ly  e je c te d ,  th rough th is  sp a ce  (see the  r ig h t  f ro n t  o c c u p an t  in C ase  4). Even 
w ithou t  e je c t io n ,  se v e re  c o n ta c t s  w ith  th e  b lun t w indshield f ram ew o rk  would have  
o c c u rre d .  This boy's lack  o f  serious , l i f e - th re a te n in g  in ju ries  can  be a t t r ib u t e d  d i re c t ly  to  
his (proper) use  o f  and  th e  good p e r fo rm a n c e  of th e  lap /shou lde r  b e l t  a t  his position .

and c h e s t  
C ontusion , low er  r igh t  leg  ju s t  

above  ank le
1 C ollapsed  f ro n ta l  

in te r io r
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S e a tin g  loca t ion :  R e a r  c e n te r
Sex: M
Age: 14
H eigh t:  5 f e e t  11 inches
W eight: 170
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P rope r  use? P robab ly  not

B efo re  th e  a c c id e n t ,  th is  boy was w ear ing  a  s t a t i c  lap b e lt .  His desc r ip tio n  o f  
p re c ra sh  b e l t  a d ju s tm e n t  was t h a t  the  webbing  w as loosely  pos it ioned  low on his hips, 
r e s t in g  on top  o f  his th ighs. He said  t h a t  im m e d ia te ly  a f t e r  th e  c ra sh ,  he found h im se lf  on 
th e  c a rg o  floor of th e  van. He could  n o t  r e c a l l  w ith  c e r t a in ty ,  bu t  though t  th a t  th e  b e l t  
was s t i l l  ro u te d  around  him. T h e re  w ere  se v e ra l  i te m s  lying unsecu red  in th e  c a rg o  s r e a ,  
including a 5-gallon p la s t ic  bu c k e t .

In juries  AIS P robab le  Source

Sm all l a c e ra t io n  in r ig h t  eybrow  l ine  1 In te r io r  loose  ca rgo
A brasion  to  r ig h t  knee  1 C argo  f loo r  a re a

l ie  v is i ted  a  loca l  e m e rg e n c y  c lin ic  fo r  t r e a tm e n t  o f  his m inor in juries .

P o s tc ra sh  webbing m e a s u re m e n ts  show ed  t h a t  th e  t o ta l  w ebbing len g th  o f  th is  lap  
b e l t  could  no t have a llow ed  th e  boy to  end up on th e  floor w ith  th e  la t c h p la te  s t i l l  coup led  
in to  th e  buckle . It is c le a r  t h a t  th e  b u c k le / la t c h p la te  co n n ec t io n  m ust have  fa iled , bu t i t  
is no t  read i ly  a p p a re n t  why it fa i led .  S a fe ty  Board in v es t ig a to rs  w ere  ab le  to  se cu re  the  
co n n ec t io n ,  p o s tc ra sh ,  w ith  no visible d e fe c t s .  O f cou rse ,  i t  was no t possible to  apply  
fo rc e  loads s im ila r  to  those  which o c c u rre d  a t  th e  im p a c t ,  bu t  i t  is c le a r  t h a t  a  load o f  
m ore  th an  450 pounds did no t ca u se  th e  se p a ra t io n .  The ab sen c e  o f  load m arks  on th e  
webbing  in d ic a te s  t h a t  th e  c o n n e c t io n  fa iled  b e fo re  or a t  the  very  beginning o f  th e  
im position  o f  c ra sh  loads. It is possib le  t h a t  th e  c o n n e c t io n  was n o t  se cu re ly  f a s te n e d  by 
th e  o c c u p an t  in th e  f i r s t  p lace .

T h e re  w ere  th re e  o th e r  young peop le  rid ing in the  r e a r  o f  th e  van. A 1 5 -y e a r -o ld  
g irl  was rid ing  u n re s t ra in e d  a t  th e  l e f t  r e a r  s e a t  position  and  was n o t  in jured. A 
1 3 -y e a r -o ld  boy was rid ing  u n re s t ra in e d  a t  th e  r ig h t  r e a r  posit ion  and was uninjured. A 
1 7 -y e a r -o ld  boy s i t t in g  u n re s t ra m e d  on th e  floor  was not in jured.

’■(S'



CASE 6 (NYC-84-H-ORQ5)

C ase  veh ic le :
C ase  veh ic le  weight: 
C ase  veh ic le  D e lta  V:

1983 C h e v ro le t  Malibu 
3,690 pounds
23.3 mph



Circumstances

A 1983 C h e v ro le t  Malibu was s tru c k  in th e  f ro n t  c e n te r  by th e  l e f t  r e a r  c o rn e r  o f  an 
o u t -o f -c o n t ro l  1980 Ford  M ustang. The C h e v ro le t  was occup ied  by 3 a du lts ,  2 of whom 
w ere  w earing  s e a t  b e lts :  th e  d r ive r ,  a  58 -year-o ld  m an, was w ear ing  a lap /shou lde r  be lt ;  
th e  r igh t  r e a r  p assenger ,  a  56 -y ea r-o ld  wom an, was w ear ing  a  lap b e l t .  The riglV f ro n t  
passenger ,  a  5 5 -year-o ld  wom an, was u n res t ra in ed .

As a  re su l t  o f  th e  c ra sh ,  th e  u n re s t ra in e d  M ustang  d r iv e r  and  the  f ro n t  s e a t  
o c c u p a n ts  of th e  C h e v ro le t  re c e iv e d  m inor in juries. The lap  b e l te d  w om an in the  r igh t  
r e a r  of th e  C h e v ro le t  d ied  soon a f t e r  a rr iv ing  a t  th e  hosp ita l.

R e s t r a in t  and  Injury

S ea t in g  lo ca t io n :  D river  
Sex: M 
Age: 58 
H eigh t:  6 f e e t  
W eight: 270
R e s t r a in t  used: L ap /shou lder  b e l t  (ELR)
P ro p e r  use? Yes

The C h e v ro le t  d r iv e r  was w ear ing  a  con tinuous  loop, lap -shou lder  b e l t  w ith  a locking 
l a t c h p la te  and w indow shade ty p e  o f  tens ion  r e l i e f  dev ice .  The ELR was veh ic le  sens i t ive .

In juries AIS P robab le  Source

C h e s t  pa in  a long  shou lder  b e l t  line 0 Shoulder b e lt
Mild neck  s t r a in 1 Flexion
C ontus ion , f ro n t  low er l e f t  leg 1 C o n ta c t  w ith  ha rd w are
C on tus ion , f ro n t  low er r ig h t  leg 1 Under dashboard

This m an was exam ined  and re le a s e d  a t  a  hospita l.



S ea ting  loca t ion :  R igh t f ron t  
Sex: F 
Age: 55
H eight:  5 f e e t  6 inches 
W eight: 160 
R e s t ra in t  used: None

Injuries

L a c e ra t io n  (2 inch), l e f t  tem p le  
Neck s t r a in

AIS

2
1

C ontusion , fo reh ead ,  b o th  eyes, 
c heekbone  below eye 

S oreness  above i e f t  b re a s t  
M ultiple ab ras ions, d isco lo ra t ion  

l e f t  a rm

M ultiple ab ras ions  and d isco lo ra t ion  
both  legs  

S pra ined  ankle

This w om an was t r e a te d  and re le a se d  a t  a  hosp ita l.

Injury Source

R e a r  view m irro r  
R e a rw a rd  flexion when 

head  s t ru c k  windshield 
m oulding and visor 

C o n ta c t  with upper windshield 
m oulding and visor 

Unknown
S te e r in g  wheel, g ea r  

sh if t ,  in s t ru m e n t  pane l 
in s t ru m e n t  panel 

D ashboard , g love c o m p a r tm e n t

F loorboard

Since  th e  C h e v ro le t  ex p e r ien c e d  sudden d e c e le ra t io n  and  c lockw ise  r o ta t io n  a t  
im p ac t,  th e  o c c u p a n ts  (due to  ine r t ia )  m oved fo rw ard  and le f t .  This u n re s t ra in e d  wom an 
c ra sh ed  in to  th e  ca r 's  in te r io r  and rec e iv e d  th e  m inor to  m o d e ra te  in juries  n o ted  above. If 
she had worn (properly) th e  a va ilab le  lap /sh o u ld e r  b e l t ,  she  p robably  would have escaped  
m uch o f  th is  injury. H ow ever, th is  w om an s t a t e d  th a t ,  e x c e p t  fo r  occas iona l  use  on a  long 
tr ip  if she  is driv ing, she does no t w ear  s e a t  b e l t s  be c au se  th ey  a r e  "u n co m fo rta b le ."

S ea ting  loca t ion :  R ight r e a r  
Sex: F 
Age: 56
H eight:  5 f e e t  8 inches 
Weight: 155
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Yes

This w om an was w ear ing  a  lap  b e l t  w ith  an  ALR. A t im p a c t ,  she  a lso  was throw n 
forw ard . The lap b e l t  p ressed  in to  her  abdom en , re s t ra in in g  he r  pelvis  while her  upper 
torso  jac k k n ife d  ove r  the  b e lt .  Her head  and  legs h i t  th e  back  o f  th e  r igh t  fron t s e a t ,  bu t 
much o f  the  d e c e le ra t io n  fo rc e  was c o n c e n t r a te d  a t  he r  abdom en  by the  b e l t ,  a p p a re n tly  
causing  se rious  in tra -a b d o m in a l  in juries. S ince no au to p sy  was p e rfo rm e d ,  how ever, the  
p rec ise  n a tu re  o f  h e r  in te rn a l  in juries  was n o t  d e te rm in e d .  C ir c u m s ta n t ia l  ev idence , 
how ever, in d ic a te s  th a t  she  p robably  s u f f e re d  in te rn a l  abdom ina l  in juries  t h a t  caused  
se v e re  hem orrhag ing  and led  to  h e r  d e a th .  The e m e rg e n c y  pe rsonne l r e p o r te d  th a t  th is  
wom an com pla ined  o f  s to m a c h  pain, nausea ,  t ing ling  se n sa t io n  in th e  e x t r e m i t ie s ,  and 
d i f f ic u l ty  in b rea th in g .  A t th e  scen e ,  and en r o u te  to  the  hosp ita l,  th e  e m e rg e n c y  
tec h n ic ia n s  e n c o u n te re d  d i f f ic u l ty  in g e t t in g  a blood p ressu re  read in g —it was weak and
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hard to  find. They  a lso  n o ted  th a t  h e r  abdom en  was very  swollen . The em e rg en c y  room 
ph y s ic 'an  sa id  he be lieved  this sw elling was due to  in te rn a l  hem orrhag ing , c o n s is ten t  with 
the  ting ling  sen sa t io n  in the  e x t r e m i t i e s  and th e  d i f f ’ou lty  in g e t t in g  blood p ressu re  
readings.

The w om an died w ithin m inu tes  o f  a rr iv in g  a t  th e  hosp.ta l .

In juries  AIS Injury Sour« e

F r a c tu r e  (probable), nose 1 F ron t  s e a tb a  *k
C ontusion , l e f t  eye  1 F ron t  s e a tb a ik
D is tended  abdom en , w ith  3-inch 2 Lap b e lt

bru ise  a long  lap  b e lt  line, 
abou t  2 inches  below um bilicus, 
ex ten d in g  from  iliac  c re s ts

Pelvis, r ib  pain 7 Unknown

The wom an's  f a t a l  in juries  c a n n o t  be a t t r ib u t e d  to  im proper  be lt  use or im proper  
be lt  f i t ,  th e  S a fe ty  Board be lieves ,  be c au se  the  lo ca t io n  of the  b e lt  con tus ions  on her 
abdom en in d ic a te  t h a t  the  b e l t  was on th e  iliac c r e s t s  a t  th e  m om en t of lo a d in g - - th u s ,  
cons ide red  to  be w ith in  th e  p roper  f i t  zone. Given th e  leve l  of in juries  su s ta in ed  by th e  
u n re s t ra in e d  f ron t  s e a t  passenger ,  it  is rea sonab le  to  be lieve  th a t  th is  r e a r  seate-i  w om an 
would have  fa re d  m uch b e t t e r  if  she  had not been  w earing  her  lap  b e lt ,  or if she  had been  
re s t ra in e d  by a lap /sh o u ld e r  be lt .

This c a se  is o f  sp e c ia l  i n te r e s t  b e c au se  it  o f fe rs  an  oppo rtun ity  to  c o m p a re  the  c rash  
o u tco m e s  for th re e  persons exp e r ien c in g  s im ila r  c ra sh  fo rces  bu t each  r e p re s e n t in g  a 
d i f f e re n t  r e s t r a in t  s i tu a t io n :  th e  lap /sh o u ld e r  b e l t ,  the  lap b e l t ,  and  u n res t ra in ed .
F u r th e rm o re ,  the  c ra sh  was o f  only m o d e ra te  s e v e r i ty ,  and the  u n res t ra in ed  w om an and 
the  lap b e l te d  w om an w ere  o f  c lose ly  s im ila r  s ize .  The u n res t ra in ed  wom an was also  
s e a te d  in a m ore  hos ti le  position  than  th e  lap b e l te d  v o m a n .  It is thus im p o r ta n t  to no te  
the  s u b s ta n t ia l  d isc rep an cy  b e tw e e n  the  level o f  in juries  su s ta in ed  by th e  r ig h 4: f ro n t ,  
u n re s t ra in ed  w om an and th e  lap b e l te d  w om an s i t t in g  in th e  r e a r  s e a t  behind her. Not 
surpris ing ly , th e  lap /sh o u ld e r  b e l te d  d r iv e r  fa red  re la t iv e ly  well; surprisingly , th e  
u n res t ra in ed  f ro n t  passenger  a lso  fa red  m uch b e t t e r  than  th e  lap b e l te d  r e a r  passenger.
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C A SE7 (CHI-85-H-ORQ2)

C ase  vehicle;
C ^se  veh ic le  weight; 
C ase  veh ic le  D elta  V:

1984 C h e v ro le t  C e le b r i ty ,  4-door 
3,172 pounds 
35.7 n p h



Circumstances

A 1984 C h e v ro le t  C e le b r i ty  was s t ru c k  on the  l e f t  f ro n t  c o rn e r  by th e  r ig h t  f ro n t  
c o rn e r  o f  a 1984 Ford van. T he  C h e v ro le t  was driven  by a  1 9 -y e a r -o ld  w om an; a 
2 6 -y e a r -o ld  w om an was in th e  r ig h t  f ro n t ,  and a 2 8 -y e a r -o ld  m an was in the  l e f t  r ea r .  
Both f ro n t  s e a t  o c c u p an ts  w ere  r e s t r a in e d  by 3 -po in t  lap /shou lde r  b e l ts ,  while the  r e a r  
s e a t  passen g e r  was w earing  a lap  b e l t .  Both veh ic les  re c e iv e d  s u b s ta n t ia l  f ron t  s t r u c tu r a l  
dam age .

The c ra sh  caused  c r i t i c a l  head in juries  to  th e  C h e v ro le t  d r iv e r  as  th e  f ro n t  s t r u c tu r e  
co llapsed  re a rw a rd  in to  th e  d r ive r 's  space .  The d r iv e r  was p ronounced  dead  7 1/2 hours 
a f t e r  the  c ra sh  w ithou t rega in ing  consciousness . The r igh t  f ro n t  p a sse n g e r  and l e f t  r e a r  
p assenger  bo th  su s ta ined  m ultip le  m o d e ra te  to  se rious  injuries.

R e s t r a in t  and  Injury

S e a t in g  loca t ion :  D river
Sex: F
Age: 19
H eight:  5 f e e t  5 inches
W eight: 122
S e a te d  Height: 27 inches
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P rope r  use? Yes

This w om an was w ear ing  a 3 -po in t ,  con tinuous loop, lap /sh o u ld e r  b e l t  w ith a  veh ic le  
m otion  se n s i t iv e  ELR, a  c inch ing  type  of la tc h p la te ,  and a pushbu tton  r e le a s e  type  of 
buck le  m oun ted  to  a f lex ib le  s ta lk .  T he  r e s t r a in t  sy s tem  also  had a  windov/shade type  of 
tension  r e l ie f  d ev ice ,  o p e ra t io n a l  only with th e  position  door c losed.

The A p illar , in s t ru m e n t  panel,  and s te e r in g  a ssem bly  w ere  co llapsed  re a rw a rd  
s e v e ra l  inches fo rw ard  o f  th is  s e a t in g  T u i t io n ;  in f a c t ,  e x tr ic a t io n  tools w ere  req u ired  to  
rem o v e  th is  o c c u p an t  from th e  c rushed  in te r io r .  The d r ive r 's  s e a t  was in full fow ard  
position.

This co llis ion  was probab ly  no t su rv ivab le  fo r  th e  C e le b r i ty  d r ive r ,  due  to  the  
com pression  o f  he r  se a t in g  position . The im p a c t  fo rc e s  r e s u l te d  in s e v e ra l  inches  of 
r e a rw a rd  d isp la c e m e n t  to  th e  s te e r in g  assem bly  and B p ,lia r . Had the  p rinc ipa l  im p a c t  
a re a  no t been  lo c a te d  to  th e  l e f t  s ide  o f  the  m ajor  s t r u c tu r a l  co m p o n en ts ,  th e  f a t a l  
in ju ries  should  not have  o c c u rre d ,  s in c e  th e  in ju ry -p roduc ing  c o n ta c t  po in ts  would no t 
have  been  re a c h a b le  by a  fu l ly - re s t r a in e d  d r iver .



In juries AIS P robab le  Source

Loss o f  consciousness  (1-24 hours) 5 T ra n s m i t te d  fo rc e ,  head
w ith  neuro log ic  d e f e c t c o n ta c t  w ith  A p illar

L a c e ra t io n  (2 inches), l e f t  p a r ie ta l 2 A p illar
sca lp

L a c e ra t io n  (1 1/2 inches), l e f t 1 A p illar
su p ra o rb i ta l

D epressed  skull f r a c tu r e ,  l e f t 3 A p illar
f ro n ta l  a r e a

T ra u m a t ic  subarachno id  hem o rrh ag e 3 T ra n s m i t te d  fo rc e s
C e re b ra l  con tus ion 3 t r a n s m i t t e d  fo rc e s
D epressed  m ax il la ry  f r a c tu r e 2 \  p illa r
Abrasions, m u ltip le , l e f t  eyelid 1 A pillar
F r a c tu r e ,  r ig h t  s te rn u m  a t 2 S te e r in g  a ssem bly

junc t ion  w ith  ribs
A brasions, l e f t  p e c to r a l  c h e s t  
C ontusion , r ig h t  low er  abdom en

1 Door s ide-g lass
1 S te e r in g  w heel a n d /o r  

lap  b e l t
C ontusion , ju n c t io n  of abdom en 1 S te e r in g  w hee l a n d /o r

and  r ig h t  th igh lap  b e lt
C losed  f r a c tu r e ,  r ig h t  fem ur 3 T ra n s m i t te d  f o rc e  from  

in s t ru m e n t  pane l
Closed  f r a c tu r e ,  l e f t  fem u r 3 T ra n s m i t te d  fo rc e  f rom  

in s t ru m e n t  pane l
C ontusion , r ig h t  thigh 2 S te e r in g  a ssem bly
C ontusion , p o s te r io r  su r fa c e , 1 In s t ru m e n t  pane l and

l e f t  knee below, co llapsed  lov .er 
A p illar ,  in te r io r  s idew all

A brasion, l e f t  m id - t ib ia l  reg ion 1 In s t ru m e n t  pane l  and 
below , co llapsed  low er  
A p illar , in te r io r  s idew all

C ontusion , l e f t  m id - t ib ia l  reg ion 1 In s t ru m e n t  pane l and 
below , co llapsed  low er  
A p illar ,  in te r io r  s idew all

This d r iv e r  rep o r te d ly  did n o t  reg a in  consciousness  following th e  a c c id e n t .  She was 
t r a n s p o r te d  to  tw o  d i f f e re n t  hosp ita ls  b e fo re  being  p ronounced  d e a d  a p p ro x im a te ly  
2 1/2 hours l a t e r .  The o f f ic ia l  c au se  o f  d e a th  w as m ultip le  in juries  w ith  d iagnosis  o f  a c u te  
c ra n io c e re b ra l  injury.
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S e a tin g  loca t ion :  R ight f ron t  
Sex: F 
Age: 2P
H eigh t:  5 f e e t  5 inches 
W eight: 130
S e a te d  he igh t:  27 1/2 inches  
R e s t ra in t  used: L ap /shou lder  b e l t  
P ro p e r  use? Yes

This w om an was w ear ing  a  3 -po in t ,  con tinuous  loop, lap /sh o u ld e r  b e l t  s im ila r  to the  
d r ive r 's .  H er s e a t  was in full fo rw ard  position . Though th e  in s t ru m e n t  pane l  w as pushed 
re a rw a rd  a t  th is  lo ca t io n ,  th e  a m o u n t  of c o m p a r tm e n t  com press ion  was not nea r ly  a s  
g r e a t  a s  th a t  which o c c u rre d  fo rw ard  o f  the  d r ive r .

This o c c u p a n t  p robab ly  rode  down th e  c ra sh  fo rces  a s  well a s  could  be e x p e c te d .  
Due to  th e  angu la r  fo rce  line, she  c a m e  from  behind the  shou lder  s t r a p  and  s t ru c k  e i th e r  
th e  s te e r in g  a sse m b ly  o r  th e  in s t ru m e n t  pane l  w ith  her  head. This m o v em e n t  from  behind 
th e  shoulder  s t r a p  has  b e e n  found in o th e r  c a se s  involving a n g u la r  fo rc e  lines and probab ly  
should no t b e  c o n s id e red  a  fa i lu re  w ith  a D e l ta  V o f  a lm o s t  36 mph a c t in g  a t  
a p p ro x im a te ly  40° to  50° f rom  th e  veh ic le 's  p re c ra sh  long itud ina l  t r a v e l  p a th .

Injuries

L a c e ra t io n ,  l e f t  eye lid  

F r a c tu r e d  nose

C on tus ion , r ig h t  shou lder  to  l e f t  
a bdom en  

C ontus ions , hips and abdom en  
A brasion , l e f t  hip 
F r a c tu r e d  pelvis  
L a c e ra t io n  (4 inch) w ith  avu lsed  

t issue ,  l e f t  l a t e r a l  thigh 
C on tus ion , l e f t  l a t e r a l  an k le  
C ontus ion , r ig h t  shin 
L a c e ra t io n ,  l e f t  heel  
S c ra tc h e s ,  r ig h t  hund

AIS

1
1
2 
2

1
1
1
1

Probab le  S ource

In s t ru m e n t  pane l  or 
s te e r in g  w heel 

In s t ru m e n t  pane l  or 
s te e r in g  wheel 

S houlder  b e lt  webbing

Lap b e l t  webbing 
Buckle and  s ta lk  
Lap b e l t
In s t ru m e n t  p ane l  p a r t s

C o llapsed  underpane l 
C o llap sed  underpane l 
C o llap sed  underpane l  
Windshield

This pa sse n g e r  was in a hosp ita l  fo r  6 1/2 days  and  was o f f  work fo r  1 m onth .



S e a tin g  loca t ion :  L e f t  rea r  
Sex: M 
Age: 28
H eight:  5 f e e t  7 inches 
Weight: 145
S e a te d  he ight:  30 inches 
R e s t ra in t  used: Lap b e l t  (ALR)
P ro p e r  use? Yes

This man was re s t r a in e d  by a  lap  b e l t  w ith an ALR, a  sew n- in  la t c h p la te  a t t a c h e d  to  
the  r e t r a c t o r  webbing, and a  sew n-in  pushbu tton  re le a s e  ty p e  o f  buck le  a t t a c h e d  to  a 
sh o r t  leng th  of webbing. The buck le  webbing e n te re d  th e  s e a t in g  a r e a  by pass;:— be tw e en  
the  s e a t  cushion junction ; th e  la t c h p la te  webbing passed  ove r  t h e  o u tb o a rd  e a g e  o f  the  
low er s e a t  cushion a p p ro x im ate ly  2 to  3 inches  fo rw ard  of th e  '.eat cushion  junction .

T h e re  was a  s ligh t c o m p a r tm e n t  com pression  a t  th is  s e a t in g  position  due  to  the  
rea rw  d d isp la c em e n t  of th e  l e f t  s ide B p illar , a long  with r e a rw a rd  d isp la c e m e n t  o f  the  
low er  • J tboard  d r ive r 's  s e a t .

Due to  th e  angu la r  fo rc e  line, th is  passen g e r  was s u b je c te d  to  a  3 3 -m ph  long itud ina l  
D e lta  V o u t  o f  th e  to ta l  D elta  V 35.7 mph. The l a t e r a l  speed  c h a n g e  co m p o n e n t  a llow ed 
his d e c e le ra t io n  to  be  so m e w h at  c o n ta in ed  by th e  l e f t  in te r io r  s idew all  and  B p illa r  
in s tead  o f  e n t i re ly  in to  the  2 - in c h -w id e  lap  b e l t  webbing. Had h e  been  s u b je c te d  to  an 
a c tu a l  12 o 'c lock fo rc e  line and  undergone the  e n t i r e  D e l ta  V 35.7 mph long itud ina lly , the  
lap b e l t  would have  been  his m ajo r  d e c e le ra t io n  po in t.  This could  v e ry  eas i ly  have  
re su l te d  in m ajo r  in te rn a l  in juries , s ince  l i t t l e  c o n ta in m e n t  would have  been  prov ided  by 
the  fully fo rw ard  d r ive r 's  s e a t .  It would be e x t r e m e ly  d i f f ic u l t  to  s p e c u la te  a  le s se r  
d e g re e  o f  injury had he not been  lap  b e l te d ,  s in ce  his t r a v e l  p a th  to  th e  most s e v e re  
in juries  would have  been  very  s im ila r .

Injuries A1S Probab le  Source

L a c e ra t io n  (3 inch), above  l e f t  eye 2 B p illa r ,  s id e -g la s s
L ac e ra t io n s  (tw o 1 1/2 inch each), below 2 B p illa r ,  s id e -g la s s

le f t  eye
L a c e ra t io n s  (two), above  r igh t eye 1 B p illa r ,  s id e -g la s s
C ontusion , la rge , l e f t  s ide  f a c e 2 B p i l la r ,  s id e -g la s s
F r a c tu r e ,  l e f t  m andible 2 B p i l la r ,  s id e -g la s s
F ra c tu re ,  l e f t  zygom a 2 B p il la r ,  s id e -g la s s
C ontusion , l e f t  p a r ie ta l  sca lp 1 B p i l la r ,  s id e -g la s s
L a c e ra t io n ,  l e f t  p a r ie ta l  scalp 1 B p i l la r ,  s id e -g la s s
Abrasions, l e f t  shoulder 1 B p i l la r ,  s id e -g la s s
L a c e ra t io n s  (superfic ia l), 1 S ide -g la ss

le f t  shoulder
Contusion, abdom inal 2 Lap b e l t
L a c e ra t io n ,  sm all,  l e f t  f inger 1 S id e -g la ss

He was in a hosp ita l  for 8 1/2 days. He was o f f  work fo r  2 m onths .



CASE 8 (CH I-85-H -O R 19)

C ase  veh ic le :  1977 C h e v e t te ,  2 -doo r  h a tch b ack
C ase  veh ic le  w eigh t:  2,261 pounds
C ase  veh ic le  D e lta  V: 22 mph



Circumstances

A 1977 C h e v ro le t  C h e v e t te  sedan , d r iven  by an  u n res t ra in ed  22 -year-o ld  wom an 
with tw o  lap  b e l te d  5 -y e a r -o ld  girls in the  r e a r  s e a t ,  ran  o f f  th e  road  and h it  a  t r e e  c e n te r  
f ro n t .  Follow ing  th is  m o d e ra te  c rash ,  th e  th re e  ocupan ts  w ere  t ra n s p o r te d  to  a  hosp ita l  
by a m b u la n ce .  The u n re s t ra in e d  d r iv e r  r ec e iv e d  serious  injuries, and  the  lap  b e l te d  child  
in th e  le f t  r e a r  had m inor in juries . The lap b e l te d  child in the  r igh t  r e a r  was fa ta l ly  
in jured.

R e s t r a in t  a n d  Injury

S e a t in g  loca t ion :  D river  
Sex: F 
Age: 22
H eight:  5 f e e t  6 inches 
Weight: 160 
R e s t ra in t  used: None

Injuries

F r a c tu r e d  r ig h t  fem u r  
Contusion , r ig h t  lung 
Abrasion, s te rn u m  
F r a c tu r e d  pubic bone 
L a c e ra t io n ,  l e f t  knee  
L a c e ra t io n ,  r igh t  knee  
L a c e ra t io n ,  sca lp  
Contusion , r ig h t  s ide  fa c e  
Abrasion, l e f t  elbow 
Abrasion, l e f t  shoulder

AIS Injury Source

3 In s tru m en t  pane l
2 S te e r in g  assem bly
1 S te e r in g  assem bly
2 S te e r in g  assem bly
1 In s t ru m e n t  panel
1 In s tru m en t  panel
2 Windshield
1 Unknown
1 Unknown
1 Unknown

S e a tin g  loca t ion :  L ef t  r e a r  
Sex: F 
Age: 5
H eigh t:  43 inches 
W eight: 41
S e a te d  he igh t:  19 inches 
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Perhaps  too high

AIS Injury Source

1 D river 's  s e a tb a c k
1 D river 's  s e a tb a ck
1 Lap b e l t
1 Lap b e l t

In juries

A brasion , r ig h t  s ide  fo rehead  
Abrasion , r igh t  upper  lip 
A brasion , l e f t  thigh 
A brasion  a c ro ss  low er abdom en  a t  

um bilicus
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This child  was a d m i t te d  to  a hosp ita l  only for obse rva t ion . A lthough a w itness  
s t a t e d  th a t  th e  lap  b e lt  worn by this child  was t ig h t ly  a d ju s te d  and worn low on th e  hips, 
which in d ica te s  p ro p e r  f i t  and position , the  ab ras ion  a c ro ss  th e  abdom en  a t  the  um bilicus  
su gges ts  th a t  the  b e l t  m ay have been  too  high.

(See discussion below regard ing  th is  child 's  k in em a tic s .)

S ea t in g  loca tion : R igh t r e a r  
Sex: F 
Age: 5
Height:  43 inches 
Weight: 41
S e a te d  he igh t:  19 inches 
R e s t ra in t  used: Lap b e lt  (ALR) 
P roper  use? P robably

Injuries

D is a r t ic u la t io n  of skull from 
spinal co id  (2 cm se p a ra t io n  
o f  head from  sp inal co lum n with 
to rn  l ig am en ts ;  no v e r t e b ra e  
f ra c tu re s )

Deep purp le  b ru ise  a t  r igh t  iliac 
c re s t  and low er  abdom en  below 
um bilicus 

Bruise o f  head  and fa c e

Bruise over  r igh t  eye

Sm all b ru ise , l e f t  c h e s t

AIS

6

Injury Source 

Im p a c t  fo rce

Lap b e l t

V ic tim 's  legs, o r  s e a t  
cushion 

V ic tim 's  legs o r  s e a t  
cushion 

Legs, o r  CPR

$

This child  was found unconscious in th e  r ig h t  r e a r  s e a t  by a passing m o to r is t  who 
was f i r s t  on th e  scene . He said  th a t  the  child  was w earing  a  lap  b e l t  which he d e sc r ib ed  
as  f i t t in g  t ig h t  and pos it ioned  low on th e  hips. He unbuckled th e  ch ild  and rem o v ed  h e r  
from  th e  ca r .  He p laced  her  on th e  side of th e  road  and a d m in is te re d  C PR . When she  was 
rem o v e d  to  th e  hosp ita l,  she was pu t on a  l ife  support  sy s te m , but n ev e r  r e g a in ed  
consciousness . She was p ronounced  dead  ab o u t  18 hours a f t e r  th e  c ra sh .  No au topsy  was 
p e rfo rm e d .  T he  c a u se  o f  d e a th  was l is ted  as se v e re  spinal cord  injury w ith  head  injury.

Based on the s t a t e m e n t  o f  the  f i r s t  person  on the scen e ,  and  th e  b ru ises  to  th e  i l iac  
c r e s t  and  low er abdom en , it  is be lieved  th a t  the  lap b e l t  was worn w ith in  th e  p ro p er  f it  
zone , if a t  th e  upper l im it .

S ince no au topsy  was p e r fo rm e d  on th e  fa tu l ly  in jured child , th e  d i sa r t ic u la t io n  o f  
th e  skull canno t  be c e r ta in ly  a t t r ib u t e d  to  hyperex tens ion  (o v e rs tre tc h in g )  o r  hyperf lex ion  
(overbending); it could  have been  e i th e r .  In itia lly , th e  S a fe ty  Board in v es t ig a t io n  su rm ised  
th a t ,  during  im p a c t ,  both  lap b e l te d  ch ild ren  in the  r e a r  s e a t  jac k k n ife d  forw ..d  o v e r  th e i r  
lap  b e l t s  and  s t ru c k  th e i r  head:; on th e  s e a tb a c k s  in f ro n t  o f  them . A ccord ing  to  th is  
ana lys is ,  th e  g r e a t  d iss im ila r i ty  in th e  tw o girls ' in juries  r e su l te d  from  th e  d i f f e re n c e  in 
th e  t ra c k  a d ju s tm e n t  of th e  s e a t s  in f ron t o f  t h e m - - s in c e  th e  r igh t  fron t s e a tb a c k  was



-93-

5 inches  fu r th e r  fo rw ard  than  th e  l e f t  f ro n t  s e a tb a c k ,  th e  r ig h t  r e a r  s e a t  passen g e r 's  neck  
s t r e tc h e d  b e fo re  he r  head  s t ru c k  th e  r e a r  s e a t ,  causing  th e  f a t a l  injury. H ow ever, though 
this s c e n a r io  m ay be possib le , on f u r th e r  analysis,  th e  Board co n c lu d es  th e  ava i lab le  
e v idence  does  no t convincingly  su p p o rt  it.

R a th e r ,  it  is p robab le , based  on th e  ch ild ren 's  19-inch s e a te d  he igh t ,  t h e i r  f a c ia l  
in juries, and  the  lo ca t io n  o f  th e  c le a r  c o n ta c t  po in t  on the  backs o f  th e  f ro n t  s e a t s ,  t h a t  
n e i th e r  child 's  head  s t ru c k  th e  se a tb a c k  in f ro n t  of he r .  S ince b o th  c h i ld ren  w ere  only 
43 inches  ta l l ,  i t  is l ike ly  th a t ,  when b e l te d  in to  the  c a r 's  r e a r  s e a t ,  t h e i r  low er legs did 
not f lex  down ove r  the  f ro n t  edge  o f  th e ir  s e a t  cushion, bu t p ro je c te d  s t r a ig h t  ou t.  When 
the  c a r  c ra sh e d  in to  th e  t r e e ,  th e  ch ild ren 's  bodies m oved s t r a ig h t  fo rw ard  and, if 
any th ing , th e i r  shoes  c o n ta c te d  th e  backs of th e  f ro n t  s e a t s  while th e i r  upper  to rso s  
jack k n ifed  over  th e ir  lap  b e l ts  and  th e i r  heads  c a m e  f a c e  down o n to  th e ir  legs c r  the  s e a t  
cushion th e y  w ere  s e a te d  on, o r  bo th . T he  d e g re e  o f  injury re su l t in g  f rom  th is  type  of 
k in e m a t ic  is no t p re d ic ta b le  and  likely depends  on head  a t t i t u d e  com bined  w ith  leg  
o r ie n ta t io n .  (Sim ilar k in e m a t ic s  w ere  involved in bringing ab o u t  th e  f a t a l  sp ina l  co rd  
in juries  in th e  s im ila r  s iz e  boy w ear ing  a lap  belt  in C ase  10.) H ow ever, we can  be  c e r t a in  
th a t  if  the  ch ild ren  had been  lap /sh o u ld e r  b e l te d  they  would no t have  jack k n ifed  fo rw ard , 
and b o th  would have  surv ived . T he ir  su rv iva l  would not have  been  l e f t  to  c h an ce .

This c a se  i l lu s t r a te s  an  im p o r ta n t  ty p e  of lap  b e lt  r e la te d  in jury: head  and c e rv ic a l  
spine injury resu l t in g  from  jack k n if in g  fo rw ard  o v e r  th e  lap  b e l t .  Young c h i ld ren  m ay be 
m ore  vu lnerab le  to  th is  type  o f  injury than  a r e  adu lts .

F inally , a lthough  i t  was c le a r ly  ev id en t  from  the  c a se  f a c t s  t h a t  th e  f a ta l ly  in jured  
child was n o t  e je c te d  from  th e  c a r ,  bo th  th e  am b u la n ce  and h o sp ita l  r e c o rd s  s t a t e d  t h a t  
this child  was th row n from  the  veh ic le  into a  d i tch .  While it  is u n c e r ta in  w h a t  e f f e c t  th is  
e rroneous  in fo rm a tio n  had on th e  eva lu a t io n  and t r e a tm e n t  o f  th e  child 's  in juries , i t  is 
v i ta l  th a t  e m e rg e n c y  room  physic ians  be p rovided  w ith  a c c u r a te  in fo rm a t io n  reg a rd in g  th e  
in ju ry -p roduc ing  m echan ic s ,  p a r t ic u la r ly  w ith  unconscious c ra sh  v ic t im s ,  to  a ss is t  th em  in 
e v a lu a t in g  th e  in juries  so th a t  t r e a tm e n t  will be p ro m p t  and  a p p r o p r a t e .
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C A S E 9  (A TL-84-H -O R29)

C a se  veh ic le :
C a se  veh ic le  w eight:  
C a se  veh ic le  D e lta  V:

1977 P o n t iac  T rans  Am 
3,940 pounds 
26.4 mph

• H. it inch J i iA m c t

t
o 0

i ( p - n - \

0

I b ' K - 6“



Circumstances

A 1977 P o n t ia c  T rans Am s t ru c k  a  1 4 .6 - in c h -d ia m e te r  t r e e  head-on  b u t  l e f t  of  
c e n te r .  T he  im p a c t  caused  f ro n t  s t r u c tu r a l  co llap se  o f  25 inches  on th e  c a r .  T he  c a r  was 
o ccu p ied  by an  u n re s t ra in e d  1 6 -y e a r -o ld  m ale  d r ive r ,  an  u n re s t ra in e d  1 6 -y e a r -o ld  boy in 
th e  r ig h t  f ro n t ,  and  a  1 6 -y e a r -o ld  boy in th e  r ig h t  r e a r .  This boy was r e s t r a in e d  by the  
la t c h p la te  webbing of his s e a t in g  pos it ion  coup led  in to  th e  buckle  assem b ly  o f  th e  s e a t  to  
his l e f t .

The c ra sh  re s u l te d  in m inor in ju ries  to th e  f ro n t  s e a te d  occupan ts .  The r ig h t  r e a r  
pa sse n g e r  su s ta in ed  serious , and  u l t im a te ly  f a ta l ,  in tra -a b d o m in a l  and sp ina l  in juries . All 
o c c u p an ts  w ere  t r a n s p o r te d  to  a  hosp ita l,  w he re  th e  d r iv e r  and r ig h t  f ro n t  passen g e r  w ere  
t r e a t e d  and  re le ase d .  The r ig h t  r e a r  pa sse n g e r  w as a d m i t t e d  to  th e  h o sp ita l  and  re c e iv e d  
t r e a t m e n t  fo r  25 days b e fo re  he died.

R e s t r a in t  an d  Injury

S e a t in g  lo ca t io n :  D river  
Sex: M 
Age: 16
H eigh t:  5 f e e t  10 inches  
W eight: '6 0  
R e s t ra in t  used: None 
P rope r  use? NA

Injuries  AIS P robab le  S ource

Mild a b ra s ion  to  l e f t  s ide  o f  c h e s t  1 S te e r in g  a ssem bly
H e m a to m a , l e f t  low er m andib le  1 S te e r in g  assem b ly

S e a tin g  loca t ion :  R igh t fron t 
Sex: M 
Age: 16
H eigh t:  6 f e e t  1 inch 
W eight: 175 
R e s t ra in t  used: None 
P ro p e r  use? NA

Injuries

P e r in e a l  t e a r

AIS Frobab le  Source

1 Im p a c t  fo rc e s



S e a tin g  loca t ion :  R igh t r e a r  
Sex: M 
Age: 16
H eigh t:  5 f e e t  11 inches 
W eight: 150
R e s t ra in t  used: Lap b e l t  (ALR)
P rope r  use? No

This boy was w ear ing  a  lap b e l t  c o m b in a tio n  which used th e  la t c h p la te  webbing 
sy s te m  furn ished  fo r  the  r ig h t  r e a r  s e a t  and th e  buck le  sy s tem  provided  for th e  l e f t  r e a r  
s e a t in g  position. I t  had an  ALR for th e  la t c h p la te  webbing and a  pushbu tton  r e le a s e  type  
o f  buck le  m oun ted  to  a sh o r t  leng th  o f  webbing passing through  the  s e a t  cushion junc t ion . 
His use  o f  th e  l e f t  side buck le  a ssem bly  was n ecessa ry  due to  the  in ac c e ss ib i l i ty  o f  th e  
r ig h t  posit ion  assem bly , b u t  it in tro d u ced  se v e ra l  inches  o f  l a t e r a l  s e p a ra t io n  b e tw e e n  th e  
r e s t r a in t  ancho r  points.

Follow ing is a  l is t  o f  th e  in juries  su s ta in ed  by th is  o ccu p an t :

In juries AIS Probab le  Source

F ra c tu re /d is lo c a t io n  o f  th o ra c ic 2 Lap b e lt
spine a t  T - l l ,  T -12

T o ta l  t r a n s e c t io n  o f  spinal 5 La ^ e l t
co rd  a t  T - l l ,  T -12

R u p tu red  sp leen 4 Lap b e lt
R u p tu red  l e f t  kidney 5 Lap be lt
R u p tu red  duodenum 5 Lap b e l t
R u p tu red  head  o f  p a n c re a s 5 Lap b e lt
45 mm f r a c tu r e  of r igh t  kidney 5 Lap b e lt
1 to  2 cm  con tus ion  on liver 3 Lap b e lt
Abdom inal con tus ions , upper 1 Lap be lt
L e f t  ank le  ab ras ions 1 F ron t  s e a t  a ssem bly
Right knee  abrasions 1 F ron t  s e a t  assem bly

It s e em s  a p p a re n t  from  rev iew ing  the  m ed ica l  reco rds t h a t  th e  m ajor  r e s t r a in in g
fo rc e  o f  th e  lap  b e l t  was c o n c e n t ra te d  in th e  upper abdom ina l a re a  o f  th e  v ic t im . The 
h o sp ita l  rec o rd s  in d ic a te  con tus ions  to  th e  upper abdom en  w ithou t m en tion  o f  in ju ries  in 
th e  low er  a r e a  of p ro p er  b e l t  rou ting . In ad d it io n  to th e  upper abdom ina l con tus ions , all 
m ajor  o rgan  d a m a g e  was c o n c e n t r a te d  in th e  upper a re a  o f  the  abdom ina l c a v i ty .

T he  S a fe ty  Board conc ludes  t h a t  the  im prope r  la tc h p la te /b u c k le  coupling w as no t 
so le ly  responsib le  fo r  th is  boy's in juries. The ad d it io n a l  6 to  8 inches  o f  l a t e r a l  s e p a ra t io . .  
r e s u l t in g  from  c o nnec t ing  th e  r ig h t  pos it ion  la t c h p la te  in to  the  l e f t  position  buck le  
a sse m b ly  should not,  by i ts e lf ,  c au se  a  p roper ly  ro u te d  lap  b e l t  to  r ide  up s e v e ra l  inches. 
The m ost  p robab le  ex p lan a tio n  o f  th e  in ju ries  is th a t  a  com b ina tion  o f  t h r e e  f a c to r s  
c o n tr ib u te d :  the  im prope r  coupling; a lap b e l t  rou ting  which p laced  th e  webbing  well 
above  th e  il iac  c re s t ;  subm arin ing  of th e  o c c u p a n t  which fo rced  th e  r e s t r a in t  w ebbing 
tow ard  the  upper  a r e a  of th e  abdom ina l c a v i ty .

In any  c ase ,  g iven  th e  n a tu re  and  s e v e r i ty  o f  th e  in ju ries  su s ta ined  by th e  f ro n t  
o c c u p an ts ,  it  s e em s  c le a r  t h a t  th is  boy could  have  surv ived  w ith  m inor or no injury if he 
hud no t been  w ear ing  a lap b e l t  o r  had oeen w earing  a  p roperly  f i t t e d  lap /shou lde r  b e l t .
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CASE 19 (NYC-85-H-ORQ9)

C a se  vehicle:
C a se  vehic le  weight: 
C a se  veh ic le  D e lta  V:

1982 Subaru s ta t io n  wagon 
2,715 pounds
32.3 mph

Lase. . 
VeJuLi e/
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C irc u m s ta n c e s

A 1982 Subaru s ta t io n  wagon was s t ru c k  head-on  by a 1979 Oldsmobile 98. At 
im p a c t ,  the  Subaru was s topped  and pushed backw ard ; th e  D e lta  V was 32.3 mph. The four 
Subaru  o c c u p an ts  w ere  r e s t ra in e d  by s e a t  be lts .  The tw o  ad u lts  in th e  f ro n t  s e a t  (2 4 -y ea r-  
old w om an driv ing and 2 5 -year-o ld  w om an in r ig h t  f^ont) w ere  w earing  lap /shou lder  b e lts .  
The tw o  ch ild ren  in th e  r e a r  s e a t  (a 4 -year-o ld  boy in th e  l e f t  re a r  and a 5 -year-o ld  g irl  in 
the  r igh t  rea r )  w ere  bo th  w earing  lap belts .

The re sc u e  squad and a m bu lances  a r r iv e d  soon a f t e r  the  collision and t r a n s p o r te d  
the  o c c u p a n ts  o f  bo th  c a rs  to  a hosp ita l.  The Subaru  d r iv e r  and fron t s e a t  passen g e r  
re c e iv e d  m o d e ra te  in juries, th e  lap b e l te d  5 -y ea r-o ld  in the  r igh t r e a r  s e a t  was seriously  
in jured, and  the  lap b e l te d  4 -yea r-o ld  in th e  l e f t  r e a r  was fa ta l ly  injured. The 
u n re s t ra in e d  28 -yea r-o ld  m an driv ing th e  O ldsm obile, the  veh ic le 's  sole occu p an t ,  was 
se rious ly  injured.

R e s t r a in t  an d  Injury

S e a t in g  loca tion ; D river  
Sex: F 
Age: 24
H eight:  5 f e e t  6 inches 
W eight: 135
R e s t ra in t  used: L ap /shou lder  b e l t  (ALR)
P rope r  use? Yes

This wom an was w earing  a con tinuous loop, lap /shou lder  b e lt  th a t  had a free -s l id ing  
l a tc h p la te  and  a v e h ic le - se n s i t iv e  ALR.

Injuries AIS Probab le  Source

L a c e ra te d  lip 1 S te e r in g  wheel
L a c e ra t io n ,  r ig h t  knee 2 In s tru m en t  panel
F ra c tu re d ,  r ig h t  t ib ia l  p la te au 2 In s tru m en t  panel
F r a c tu r e  and  d is lo ca tio n  of r ig h t  

foot
2 Foot con tro l

L a c e ra t io n ,  l e f t  elbow 1 D river 's  door
A brasion  of low er abdom en 1 S te e r in g  wheel a n d /o r  

lap b e lt

This w om an was 12 to  13 w eeks p reg n a n t ,  b u t  she  was u n a w a re  of it. Her cond it ion  was 
d isc o v e red  during  th e  p o s tc ra sh  hosp ita l  e x a m in a t io n .  No sign o f  l ife  was found in th e  
fe tu s  and  it was a b o r te d .  She was re le a se d  from  th e  hosp ita l  9 days a f t e r  th e  a c c id e n t .
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S ea tin g  loca t ion :  R ight f ro n t  
Sex: F 
Age: 25
H eight:  5 f e e t  7 inches 
Weight: 130
R e s t ra in t  used: Lap /shou lder  b e lt  
P roper  use? Yes

This wom an was w earing  a lap /shou lde r  b e l t  s im ila r  to  the  driver 's .  She s u ffe re d  the  
fo llowing injuries:

This wom an a lso  spen t 9 days in th e  hospita l.

Injuries AIS P robab le  Sc

L a c e ra t io n  of l e f t  eyelid 1 Unknown
C ontus ion  low er abdom en 1 Lap belt
F ra c tu re d ,  l e f t  tib ia 2 Dash panel
Contusion , r igh t leg 1 Unknown
Contusion , l e f t  thigh 1 Unknown
C ontusion , l e f t  hip 1 Lap be lt

S ea t in g  loca t ion :  R ight r e a r  
Sex: F 
Age: 5
Height: 40 inches 
Weight: 35
R e s t ra in t  used: Lap b e l t  (ALR)
Proper  use? Yes

This child  su s ta ined  th e  following se rious  in juries , a ll  induced by th e  lap be lt :

Injuries AIS Probab le  Source

Abrasion, lower abdom en  1 Lap be lt
H e m a to m a , sm all  bowel 3 Lap b e lt
R e t ro p e r i to n e a l  h e m a to m a  3 Lap be lt

o f  low er le f t  abdom inal 
a r e a

M e se n te r ic  te a r ,  s igm oid colon 3 Lap be lt
H e m a to m a , sigmoid colon 3 Lap b e l t
B i la te ra l  f r a c tu r e  of L4 2 Lap belt
H e m a to m a  of th e  conus 7 Lap be lt

m edu la ris  (cone -shaped  low er 
end  of sp inal cord)

H er se v e re  abdom ina l and lum bar  spine in ju ries  o c c u rre d  d esp ite  the  f a c t  th a t  she 
se em s  to  have  t e e n  w ear ing  the  lap  b e l t  in th e  p ro p er  loca t ion . A lap a ro to m y  was 
p e r fo rm e d  on th is  g irl  2 days a f t e r  the  c rash .  She w as t r a n s fe r re d  to  two o th e r  hospita ls  
b e fo re  being re le a se d  abou t  4 m onths l a t e r .  She now w ears  leg  b rac e s  and m ust use a 
"w alker"  for m obility .
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S ea tin g  lo ca t io n :  L e f t  rea r  
Sex: M 
Age: 4
H eight:  40 inches 
Weight: 38
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Yes

This child  was found unconscious a f t e r  th e  c ra sh ,  and rem a in e d  unconscious un til  he 
was pronounced  dead  2 days la te r .  The c au se  o f  d e a th  was l is ted  as  c e re b ra l  e d e m a  w ith  
anox ic  changes  (changes from lack  o f  oxygen  in th e  brain) and sev ere  con tu s ion  o f  the  
spinal co rd  from  subluxation  o f  the  c e rv ic a l  spine.

$

Injuries A IS Probabh  Source

Abrasion, r ig h t  s ide  of fo rehead 1 Unknown
S e v e re  con tus ion  of ce rv ica l 3 Unknown

sp inal  cord
Subluxa tion  o f  c e rv ica l  spine 3 Unknown

(C2-C3)
F r a c tu re ,  th o ra c ic  spine (T-2) 2 Unknown
A brasion o f  th o ra x  a t  s te rn u m  c le f t I Unknown
Abrasion , r ig h t  shoulder 1 Unknown
A brasion , l e f t  shoulder 1 Unknown
Brain ed em a 3 Unknown
H e m a to m a  on back  a t  T -2 1 Unknown
A brasion, l e f t  i l iac  c re s t 1 Lpp b e lt
Abrasion, r ig h t  i liac  c re s t 1 Lap be lt
U nconscious m ore  than 24 hours 5 Unknown

The m ed ica l  exam iner 's  rep o r t  on th is  child 's  d e a th  s t a t e s  t h a t  he was ar^ 'U T  * 
w earing  a  s e a t  b e l t  b u t  th a t  it  m igh t have  been  loose and  th a t  th e  boy wa1 
within the  c a r ."  These  s ta t e m e n ts  a re  exam p les  o f  the  poor u n d e rs tand ing  - 1 
m ed ical  pe rsonne l  o f  m o to r  veh ic le  c ra sh  injury c a usa t ion . They i l lu s t r a te  how 
un in fo rm ed  but o f f ic ia l  s ta t e m e n ts  have c o n tr ib u te d  to  con tinued  d ism issa l  o f  lap  b e l t  
in juries  as  be ing  caused  solely by in ap p ro p r ia te  use  of th e  b e lt .

T h e re  is no suppo rt  for the  m ed ical  exam iner 's  s t a t e m e n ts  in th is  c a se .  The fa c t s  
i r d i c a t e  t h a t  th e  boy was w earing  th e  lap b e l t  in th e  p roper  way, th a t  i t  was snug, and 
th a t  it  f i t  him in the  way lap  b e lts  a r e  supposed to  fit .  The  b e l t  is f i t t e d  w ith  an  
a u to m a t ic  lock ing  r e t r a c t o r  which is tension  loaded  and  a u to m a t ic a l ly  t a k e s  up any  be lt  
s lack  and locks th e  b e l t  in p lace .  Thus, i t  is highly unlikely  th a t  i t  could  have  been  worn 
" loosely ."  T h e re  w ere  ab ras ions  on the  boy's l e f t  and r igh t  i liac  c re s t s ,  which in d ic a te  
t h a t  the  pe lv ic  a r e a  w as re s t ra in ed  a t  in .p ac t  and  th a t  the  lap  b e lt  was worn w ith in  th e  
zone  c o n s id e re d  to  be proper . It ap p ears  th a t  the  b e l t  p e r fo rm e d  as  designed: it  r e ta in e d  

pe lv ic  a r e a  an d  p e rm i t te d  the  u n re s t ra in e d  u p p e r  to rso  to  jack k n ife  fo rw ard  ove r  th e  
b e l t .  Based on his in juries , the  S a fe ty  Board su rm ises  t h a t ^ h e n  the  boy's upper  body 
'kn ifed  ov e r  th e  be^tj hisl^ j ^ j ) d e r s  sy-uck his le g ^ a j td  hia^Vioad w en t down b e tw e e n  his 

causing  th e  s p in a l .J co rd ,  sp ine, an d  s h o u l d e ^ j n j ^ i e n  (There  w ere  s im ila r  
e m e t ic s  involved in cdUsing th e  f a ta l  c e rv ic a l  sp ine  in juries in the  5 -y ea r-o ld  girl  

w ear ing  a  laft b e l t  in C ase  8.) Finally , th e  boy was found la p  b e l te d  and lean ing  ove r  on 
the ch ild  in th e  r ig h t  r e a r  s e a t j  no in te r io r  ev id en ce  o f  c o n ta c t  suggests  th a t  th e  boy was 
?bounced within..the c a r ."

■ *S S i  . .  * ■  i ■ " •
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The S a fe ty  Board conc ludes  th a t  bo th  th e r e  ch ild ren  would have  su s ta ined  
su b s ta n t ia l ly  less  s e v e re  in juries and bo th  would have  surv ived  had th e ir  upper bodies been 
r e s t r a in -  ’ a long  w ith  the ir  pelvises, by the  p roper  use  o f  r e a r  s e a t  lap /shou lder  be lts .

n  :r.



CASE 11 (A TL-85-H -O R14)

C ase  veh ic le :
C a se  veh ic le  weight:
C a se  veh ic le  D elta  V:

1977 P lym outh  Arrow, 2-door 
2,395 pounds
19.6 mph
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C irc u m s ta n c e s

A 1977 P lym outh  Arrow s tru c k  a 1985 C h ev ro le t  S -10  pickup, r igh t  fron t in to  l e f t  
fron t.  The long itud ina l  D elta  V for th e  c a r  was 14 to  17 mph; th e  to ta l  D e lta  V was
19.6 mph. The c a r  was occup ied  by a lap /shou lder  b e l t  r e s t ra in e d  2 7 -y e a r -o ld  fem a le  
d r ive r ,  4 -  and  5 -y e a r -o ld  girls  in the  r e a r  who w ere  lap b e l t  r e s t ra in e d ,  and  two 2 -y e a r -  
old boys s e a te d  under a lap  be lt  a t  th e  r igh t  f ron t.

This m o d e ra te  c rash  re su l te d  in m o d e ra te  injuries to  th e  r e s t ra in e d  d r iver  of th e  
P lym outh  and  m inor in juries  to all four lap b e l te d  ch ildren . All w ere  t r a n s p o r te d  to  a 
hosp ita l  w here  th ey  w ere  t r e a te d  and re le a se d .  The Plym outh  d r iv e r  requ ired  fu r th e r  c a re  
from a  p r iv a te  physic ian  for t r e a tm e n t  o f  a  knee  injury and  was unable to  work for 
2 w eeks. No visible injury was re p o r te d  by the  u n res t ra in ed  d r iv e r  of the  C h e v ro le t  
pickup.

R e s t r a in t  and  Injury

S ea t in g  loca t ion :  D river
Sex: F
Age: 27
H eight:  5 f e e t  11 inches
Weight: 110
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P roper  use? Yes

The P lym outh  d r ive r  was w ear ing  a 3 -po in t ,  con tinuous loop, lap /shou lder  b e l t  with 
an ELR sens i t ive  to  webbing t ra v e l ,  a  f re e -s l id in g  la tc h p la te ,  and  a  pushbu tton  re le a se  
type  o f  buck le  a t t a c h e d  to  a f lex ib le  s ta lk .  A fo rce  load m ark  from  th e  f re e -s l id in g  
la tc h p la te  was found 36 inches above  th e  lowe^ ou tboard  webbing anchor.  T here  w ere  no 
fo rce  loading sca rs  on th e  D-ring a re a  webbing.

An inspec t ion  o f  th e  d r ive r 's  in te r io r  c o m p a r tm e n t  r e v e a le d  no com pression  o f  the  
occup iab le  space .  A w hite  a r e a  of fab r ic  ab ras ion  was found on th e  l e f t  side o f  the  
s te e r in g  co lum n, ju s t  r e a rw a rd  of th e  low er s u r f a c e  of th e  in s t ru m e n t  panel.  The d r iver  
r e la te d  th a t ,  a t  the  t im e  o f  the  c ra sh ,  she  was w earing  w h ite  jeans .

The r e s t r a in t  sy s tem  a d ju s tm e n t  a t  th is  position  was d esc r ib ed  as snug with  the  
webbing positioned  a c ro ss  th e  abdom en. The shoulder  s t r a p  webbing p la c e m e n t  was shown 
by injury pho tographs  to  be above  th e  r ig h t  side o f  th e  m id -c h es t  a re a  and the  d r ive r  
ind ica ted  the  s t r a p  to  be w ithou t  excess ive  s lack .

Injuries

Major con tus ion , low er abdom en 
C e rv ic a l  s t ra in  
Contusion , l e f t  c la v ic le  a re a  
Contusion , mid r ig h t  c h e s t  
C ontus ion , l e f t  knee,
C ontus ion , r ig h t  knee ,  m edia l  
A brasion; r igh t  low er a rm  
A brasion , m edia l  l e f t  ankle

AIS

d

P robab le  Source 

Lap b e l t
T ra n sm i t te d  fo rces  
Shoulder s t r a p  
Shoulder s t r a p  
S te e r in g  colum n 
S te e r in g  colum n 
S te e r in g  wheel rim 
Foot peda l  con tro ls



S e a tin g  loca t ion :  R igh t f ron t ,  inboard 
Sex: M 
Age: 2
H eight:  36 1/2 inches 
W eight: 35
S e a te d  he igh t:  20 inches 
R e s t ra in t  used: Lap be lt  
P roper  use? No

This to d d le r  boy was riding on th e  inboard portion  o f  th e  r igh t f ron t  bu c k e t  s e a t  
alongside  a n o th e r  2 - y e a r -o ld  boy. They w ere  both  r e s t ra in e d  by the  lap  b e lt  webbing of a 
con tinuous  loop, lap /sh o u ld e r  r e s t r a in t  w ith  the  shoulder  s t r a p  ro u te d  behind the ir  backs. 
The b e lt  sy s tem  was s im ila r  to the  driver 's .

The d r iv e r  sa id  t h a t  the  lap b e l t  was posit ioned  low ac ro ss  the  ch ild ren 's  hips and 
snug. T here  was a  3 - in c h - lo n g  fo rce  loading sc a r  a t  the  l a t c h p la te  a d ju s tm e n t  position. 
The webbing was found folded over  i t s e l f  a t  the  point w here  it  passed  through the  f r e e -  
s liding la tc h p la te .  T h e re  was no loading m ark  from the  D-ring.

Inspection  of th e  r ig h t  f ro n t  passenge r  c o m p a r tm e n t  rev ea led  a  dep ressed  a r e a  of 
th e  vinyl padded  in s t ru m e n t  panel,  ju s t  above th e  upper l e f t  c o rn e r  of th e  g love 
c o m p a r tm e n t  door. L ight co lo red  hair was em bedded  in th e  dam aged  vinyl su rfa c e .

Injuries AIS P robab le  Source

L a c e ra t io n  (1/2 inch), r igh t fo rehead 1 In s tru m e n t  panel
A brasion, r igh t  fo rehead 1 In s tru m e n t  panel
Abrasion, r igh t  eyelid 1 In s tru m e n t  panel
C ontusion , low er r ig h t  abdom en 1 Lap be lt
C ontusion , low er  r ig h t  abdom en 1 Lap be lt

This boy was t r e a t e d  and re le a se d  from a  hospita l.

S ea t in g  locu tion : R igh t f ro n t ,  ou tboard  
Sex: \1 
Age: 2
H eight:  37 1/2 inches  
Weight: 25
S e a te d  he ight:  20 inches 
R e s t ra in t  used: Lap be lt  
P roper  use? No

This child  was rid ing  on th e  o u tboard  portion  o f  the  r ig h t  fron t b u c k e t  s e a t ,  
r e s t r a in e d  w ith  a n o th e r  2 -y e a r -o ld  boy under  the  lap  b e lt  w ebbing of a  3 -poin t r e s t r a in t  
sy s tem  with t h e  shou lder  s tra p  webbing ro u te d  behind th e i r  backs. (For d e sc r ip t io n  of 
r e s t r a in t  sy s tem , a d ju s tm e n t ,  and position  c o m p a r tm e n t  ex am in a t io n ,  se e  in fo rm a tion  on 
r ig h t  f ron t  inboard passenger .)

Injuries AIS Probab le  Source

L a c e ra t io n  (5 s t i tc h e s ) ,  1 In s t ru m e n t  panel
r igh t  p a r ie ta l  scalp  

Abrasion, r igh t tem p o ra l  to  1 In s t ru m e n t  panel
r ig h t  z y g o m a t ic
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The tw o sm all boys w ere  im properly  r e s t ra in e d  in th e  r ight f ro n t  b u c k e t  s e a t .  Both 
w ere  s e a te d  under th e  lap  b e lt  with the  shoulder  s t r a p  ro u ted  behind th e i r  backs. T here  
was an  excess ive  am oun t  of webbing b e tw e e n  the  low er o u tboard  an ch o r  and tne  
la tc h p la te ;  e i th e r  the  lap be lt  was positioned  around them  with th is  excess  s lack  or the  
excess  was c ra sh  induced. The boys m ust have  t ra v e le d  fo rw ard  and inboard  se v e ra l  
inches to  m ake the  c o n ta c t  w ith  the  in s t ru m e n t  panel a t  the  po in t docu m en ted  by the  
inves tiga tion . T here  was probably  l i t t l e  r e s t r a in t  p rovided  by th e  lap b e lt  a t  th is  position . 
A la rg e  po r tion  of th e  c rash  energy  a c t in g  on th ese  o c c u p an ts  was p robably  d iss ipa ted  by 
the  in te rb e l t  c o n ta c t  be tw e en  the ir  bodies and the  head s tr ik es  in to  the  deep ly  padded 
in s trum en t  panel. A com parison  be tw een  th e  lap be lt  induced abdom inal bruising of th ese  
boys and those of the  d r iv e r  c le a r ly  show a la rge  d i f fe re n c e  in re s t ra in in g  e f f e c t .

The a bsence  o f  lap b e lt  r e la te d  abdom inal bruising on th e  ou tboard  s e a te d  child  
ind ica te s  th a t  his body probably  loaded the  inboard  s e a te d  child in to  the  b e lt 's  webbing. 
The f a c t  th a t  the  inboard  o ccu p an t  rec e iv e d  abdom ina l bruising to  both  the  r ig h t  and l e f t  
s ide r e in fo rc e  th is  ind ication .

S ea ting  loca tion : Left  r e a r  
Sex: F 
Age: 5
H eight:  44 inches 
Weight: 40
S e a te d  he ight:  22 inches 
R e s t ra in t  used: Lap be lt  (ELR)
P roper  use? Yes

This g irl  was s i t t in g  on th e  r e a r  bench  s e a t ,  r e s t ra in e d  by a lap b e l t  w ith  an 
em e rg en c y  locking r e t r a c to r ,  a  la tc h p la te  in te g ra te d  in to  th e  r e t r a c to r ,  and  a pushbu tton  
re le a s e  type  o f  buckle . T here  was no a p p a re n t  in te r io r  c o m p a r tm e n t  d e fo rm a t io n  nor 
webbing sc a rs  due  to  fo rce  loading o f  th e  lap b e l t .

Injuries AIS P robab le  Source

C ontusion , mid to  low er le f t  abdom en 1 Lap b e lt  and r e t r a c to r
C ontusion , upper  l e f t  thigh 1 Lap b e lt  and r e t r a c t o r
C ontusion , low er r igh t  abdom en 1 Lap be lt
E x tended  period  o f  so reness  in abdom en 0 Lap b e lt

This o c c u p a n t ’s lap b e l t  was probably  pos it ioned  low, ac ro ss  th e  top o f  h e r  hips w ith  
u snug f it  a f fo rd e d  by th e  r e t r a c t o r  tensioning. T h e re  w ere  no a p p a re n t  c o n ta c t  po in ts  
be tw e en  the  o c c u p an t  and  veh ic le  in te r io r  bu t i t  is highly p robab le ,  given the  r e s u l ta n t  
fo rce  lines due  to  ro ta t io n ,  th a t  the  le f t  s ide o f  th e  g irl 's  head  m ade  c o n ta c t  w ith  th e  
veh ic le  in te r io r  s idew all.  H er upper  body probably  h it  he r  low er e x tr e m i t ie s ,  due to  th e  
jackkn ifing  m otion ove r  the  lap b e lt .  This jackkn ife  m otion  is well i l lu s t r a te d  by th e  
r e t r a c t o r  induced con tusions on her  l e f t  upper  tn igh and  low er le f t  abdom en; th ese  
o c c u rre d  as  he r  body folded over  th e  la rge  r e t r a c t o r  assem bly . The angu la r  fo rw ard  
m otion o f  tap, upper. bodyjiUlowed the  upper body c o n ta c t  w ith  th e  lower e x tre n  ties  to  
o c c u r  ove r  the  upper su r fa c e  of h e r  l e f t  leg, p rev e n t in g  th e  h e a d 'an d  neck in juries  seen  in 
s im ilur c ra sh e s  due  to  th e  head 's  t ra v e l  dow nw ard  b e tw e en  th e  lower e x t re m i t ie s .

ji*
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S e a tin g  loca t ion :  R ight re a r  
Sex: F 
Age: 4
H eight:  45 inches  
W eight: 35
S e a te d  he igh t:  22 inches 
R e s t ra in t  used: Lap b e l t  (ELR)
P roper  use? Yes

This child  was r e s t ra in e d  in a  m anner  s im ila r  to  h e r  s e a tm a te  in th e  le f t  r ea r .  There  
was no in te r io r  d e fo rm a t io n  a t  or fo rw ard  o f  this s e a t in g  position.

Injuries AIS P robab le  Source

Large co n tu se d  a re a ,  l e f t  1 Lap b e lt
s ide m id -abdom ina l  a re a  

C ontusion , f ro n t  r ig h t  hip 1 Lap b e l t  and r e t r a c to r
C ontusion , upper  r igh t  th igh, f ron t  1 Lap b e lt  and r e t r a c to r
E x tended  period  of so reness  in abdom en  1 Lap b e l t

The r igh t  r e a r  o c c u p an t 's  b e l t  position  was probab ly  low a c ro ss  he r  hips p r io r  to  the  
c ra sh .  The abdom ina l  con tus ion  was low er on th e  r ig h t  s ide , well below th e  iliac  c re s t .  
The le f t  s ide  con tu s ions  a p p e a r  to  begin  in th e  iliac  c r e s t  a r e a  b u t  ex te n d  upw ard  in to  the 
side abdom ina l a re a .  This riding up o f  th e  b e l t  p robab ly  o c c u rre d  due to  th e  la te ra l  
a c c e le r a t io n  fo llowing the  in it ia l  im p a c t .  T he  l e f t  s ide  o f  th e  lap b e l t  would have  been 
loaded as  th e  upper body r o ta t e d  fo rw ard  and  tow ard  th e  le f t ,  thus a llow ing th e  b e lt  to  
r ise  over  th e  long iliac  c r e s t  in to  an a r e a  o f  less  re s is ta n c e .

The jackkn if ing  m otion  ove r  the  lap b e l t  is a lso  well i l lu s t r a te d  by th is  o c c u p a n t ’s 
con tus ion  p a t t e rn .  Again, th e  m a tc h in g  con tus ions  due to  folding ove r  the  r e t r a c to r  
a ssem bly  a^e p re s e n t ,  th is  t im e  on th e  v ic t im 's  r igh t  side. T he  r e s u l ta n t  o c c u p an t  t ra v e l ,  
due to  fo rc e  line and veh ic le  ro ta t io n ,  was fo rw ard  and  to  th e  le f t .  This m otion  allow ed 
h e r  low er e x t r e m i t i e s  to  cushion th e  upper  body c o n ta c t  and p rev e n t  th e  neck 
hyperf lex ion  th a t  o c c u rre d  to  o th e r  ch ild ren  in th is  s tudy  when th e i r  heads w ent fa r  down 
b e tw e e n  th e i r  legs.



CASE 12 (FTW -85-H-OR17)

C ase  veh ic le :  1984 C hev ro le t  C ava lie r ,  2-door
C ase  veh ic le  w eight:  2,920 pounds
C ase  veh ic le  D e lta  V: 21 mph



Circumstances

A 1984 C h e v ro le t  C a v a l ie r  s t ru c k ,  l e f t  f ron t  co rn e r  f i r s t ,  th e  l e f t  lead ing  dual t i r e  
a ssem b ly  o f  a  4 2 - fo o t  dum p t r a i le r  be ing  pulled  by a  1979 Ford s e m i- t ru c k .  The 
C h e v ro le t 's  l e f t  f ro n ta l  s t r u c tu r e  was s u b s ta n t ia l ly  dam aged , w ith  r e a rw a rd  d isp la c em e n t  
d ep th s  r e a c h in g  20 inches. The t r a i le r  un i t  re c e iv e d  only m inor d a m a g e  and was not 
d isabled.

This a c c id e n t  r e su l te d  in m o d e ra te  in juries  to  th e  C h e v ro le t  d r ive r ,  a  15-year-o ld  
girl  w ear ing  a lap /sh o u ld e r  be l t ;  m inor in juries  to  the  r igh t  f ron t  passenger ,  a  54 -year-o ld  
man w ear ing  a lap /shou lde r  b e l t ;  and m o d e ra te  to  se rious  in juries  to  the  le f t  r e a r  
passenger , a 74 -v ea r-o ld  w om an w earing  a  lap  b e l t .  Both the  d r iv e r  and th e  le f t  r e a r  
passen g e r  req u ired  e m e rg e n c y  aid  and t r a n s p o r ta t io n  to  a  hospita l.  The d r iv e r  of the  
t ru ck  c o m b in a tio n  un it  was not injured.

R e s t r a in t  and  Injury

S ea ting  loca t ion :  D river
Age: 15
H eight: 5 f e e t  1 inch
Weight: 125
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P roper  use? No

This g irl  was w ear ing  the  a va ilab le  3 -po in t ,  con tinuous  loop, lap /sh o u ld e r  b e l t  w ith  a 
v eh ic le  m otion  se n s i t iv e  ELR, a c inch ing  type  of l a t c h p la te ,  and a p u sh bu tton  re le a se  type  
o f  buck le  a t t a c h e d  to  a f lex ib le  s ta lk .  A w indow shade ty p e  o f  tens ion  re l ie f  dev ice  was 
a lso  in co rp o ra te d  in to  the  sy s tem . T h e re  was a webbing  s c a r ,  f rom  fo rc e  loading of the  
c inch ing  la tc h p la te ,  35 inches  above  th e  low er o u tb o ard  ancho r.  Also found was an  
8 - in c h - lo n g  a r e a  o f  vinyl t r a n s fe r  o n to  th e  shou lder  s t r a p  webbing  from the  upper 
o u tboard  s e a tb a c k .  A m atch in g  a r e a  of vinyl a b ra s ion  was n o ted  on th e  s e a tb a c k  cushion. 
T here  w e re  no webbing s c a r s  a t t r ib u t e d  to  the  B p i l la r -m o u n te d  D-ring.

The e x t r e m e  le f t  o u tb o ard  in s t ru m e n t  pane l  was d isp laced  re a rw a rd  by 
a p p ro x im a te ly  2 inches. The s te e r in g  w heel r im  was d isp laced  fo rw ard  a b o u t  2 1/2 inches 
a t  9, 10, and 11 o 'c lock . The lo w erm o s t  edge  o f  th e  in s t ru m e n t  pane l  was mildly 
d e fo rm ed ,  and  fab r ic  s c u f f s  w ere  found a t  th e  l e f t  and  r ig h t  o f  th e  in s t ru m e n t  panel. A 
p la s t ic  a ir  d u c t ,  lo c a te d  under th e  in s t ru m e n t  p ane l  ju s t  to  th e  l e f t  o f  th e  s te e r in g  
co lum n, was s h a t t e r e d  and  d isp laced  fo rw ard . This a i r  d u c t  was lo c a te d  d i re c t ly  fo rw ard  
o f  th e  l e f t  s ide fab r ic  s c u ff .  T he  s e a tb a c k  was d e fo rm e d  fo rw ard  a p p ro x im a te ly  10 to  
12 inches a t  th e  top.



Injuries AIS Probab le  Source

D eep ab ras ion  w ith  tw o  a re a s  of 2 Lower in s t ru m e n t  panel
avulsions, l e f t  knee

Righ t ank le  spra in 1 Foot con tro ls
R igh t ankle  contusion 1 Foot con tro ls
Contusion , abdom ina l  m uscle  wall, 1 Lap be lt

lower l e f t  q u a d ra n t
C ontusion , low er s te rn u m 1 S tee r in g  a ssem bly /shou lder  

r e s t r a in t
C ontusion , low er r ig h t  c h e s t 1 S tee r in g  w heel/shou lder  

r e s t r a in t
C ontusion , below le f t  c lav ic le 1 Shoulder s t r a p
D is loca ted  f ro n t  t e e th 1 S tee r in g  assem bly
Abrasion, r igh t  knee 1 Lower in s t ru m e n t  panel
Contusion , p o s te r io r  upper  l e f t  a rm 1 S ea tb ack  cushion
Contusion , p o s te r io r  upper  r igh t  arm 1 Sea tback  cushion

The g ir l  was t r e a te d  and re le a se d  a t  a  hosp ita l  bu t  requ ired  th e  use o f  c ru tc h e s  for 
10 days.

A rev iew  o f  this g irl 's  in juries , the  a p p a re n t  c o n ta c t  po in ts  w ith in  th e  vehic le , and 
th e  r e s t r a in t  webbing s c a rs  seem  to  in d ica te  th a t  th e  shoulder  s t r a p  provided l i t t l e  or no 
r e s t r ic t io n  to  upper body m o v em en t.  A D-ring load m ark  should have been  p re se n t  in this 
type  of im p a c t  if  th e  upper  body's fo rw ard  m ovem en t loaded th e  webbing a t  im p a c t .  The 
shoulder  s t r a p  was probab ly  excess ively  slack; possibly this s lackness  was p re se n t  because  
she s e t  the  "windowshade" tension  re l ie f  in co rrec t ly .  This o c c u p an t  should no t have m ade 
the  s e v e re ,  r im -d e fo rm in g ,  im p a c t  with the  s te e r in g  assem bly  w ith  a  p roper ly  ad jus ted  
r e s t r a in t  sy s tem . The vinyl t r a n s fe r  from  the  s e a tb a c k  on to  the  shoulder s t r a p  probably  
o c c u rre d  as the  s e a tb a c k  t r a v e le d  fo rw ard , due to  loading from  th e  le f t  r e a r  passenger  
and due to  d is to r t io n  of the  veh ic le 's  f loorpan. This loading probably  took p lace  just as  
the  d r iv e r  was s tr ik ing  th e  s te e r in g  assem bly.

This d r iv e r  said th a t  th e  lap  b e lt  was worn ac ro ss  her  abdom en and  th a t  it  was 
ad ju s ted  som ew here  b e tw e e n  loose and snug. This type  of a d ju s tm e n t  would also 
in troduce  s lack  in to  th e  shou lder  s t r a p  as  the  low er b e l t  sy s tem  tra v e le d  through  the  
c inching  la tc h p la te  under load.

S ea t in g  loca t ion :  R igh t f ron t  
Sex: M 
Age: 44
H eigh t:  6 f e e t  2 inches  
W eight: 225
R e s t ra in t  used: L ap /shou lder  b e lt  
P rope r  use? Yes

This m an  was w ear ing  a lap /shou lder  b e l t  s im ila r  to  th e  driver 's .  T h e re  was a 
webbing s c a r  from  fo rc e  loading o f  the  la tc h p la te  33 inches above the  low er ou tboard  
anchor.  A second  ab ras ion  o f  th e  webbing fab r ic ,  75 to  78 inches above  th e  lower 
o u tboard  anchor,  was a t t r ib u t e d  to  webbing t ra v e l  th rough th e  B p i l la r -m o u n ted  D -ring . 
The s e a t  was ad ju s ted  on i ts  t ra c k  a t  5 1/2 inches from th e  fo rw ard m o st  position  and
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1 1/2 inches from  i ts  e x t r e m e  re a r .  T h e re  was no d e fo rm a t io n  o f  th e  s e a t  assem bly . 
Inspection  o f  th e  fo rw ard  c o m p a r tm e n t  a re a  a t  this position  rev e a le d  a  d is to r te d  a r e a  of 
the  g love c o m p a r tm e n t :  th e  c o m p a r tm e n t  door was b e n t  fo rw ard  a t  th e  c e n t e r  of i ts  
low er edge, and the  la tc h in g  m echan ism  was broken.

Injuries

C ontusion , c h e s t  wall 
C ontusion , l e f t  knee 
A brasion, l e f t  w rist  
Contusion , r ig h t  knee  
C ontusion , low er r ig h t  abdom en  
C erv ica l  s t r a in

AIS P robab le  Source

Shoulder b e l t  
In s t ru m e n t  pane l 
In s t ru m e n t  pane l 
In s t ru m e n t  panel 
Lap b e lt
T ra n s m i t te d  fo rces

This man re fu sed  e m e rg e n c y  t r e a tm e n t  a t  the  a c c id e n t  sc en e  and t r a n s p o r t  by am bu lance .  
He la te r  sought t r e a tm e n t  a t  a hosp ita l,  w here  he was re le a se d  a f t e r  be ing  checked .

He a p p a re n tly  m oved fo rw ard  su ff ic ie n t ly  w ith in  his lap /sh o u ld e r  b e l t  for knee 
c o n ta c t  with th e  in s t ru m e n t  panel. He said the  lap  b e l t  was a c ro ss  his abdom en  bu t did 
not say  w h e th e r  the  sy s tem  was snug. F o rc e  loading m arks  on th e  w ebbir n d ic a te  th a t  
r e s t r a in t  was prov ided  to  b o th  his upper  and low er body. C onsidering  th e  im p a c t  se v e r i ty ,  
the  occu p an t 's  la rg e  body s ize ,  and  the  in te r io r  c o m p a r tm e n t  d im ensions  o f  th e  c a se  
veh ic le , it s eem s th a t  th e  r e s t r a in t  sy s tem  p e r fo rm e d  very  well and  was p robab ly  ad ju s ted  
well.

S ea t in g  loca tion : L e f t  r e a r  
Sex: F 
Age: 74
Height:  5 f e e t  6 inches  
Weight: 184
R e s t ra in t  used: Lap b e l t  (ALR)
Proper use? Yes

This w om an was w ea r in g  a  lap  b e l t  w ith  an a u to m a t ic  locking r e t r a c t o r ,  se w n - in  
la tc h p la te ,  and a p u sh bu tton  r e le a s e  ty p e  o f  buck le  a t t a c h e d  to  a  sh o r t  len g th  of webbing 
m a te r ia l .  The up p e rm o s t  s u r f a c e  o f  th e  d r ive r 's  s e a tb a c k ,  d i re c t ly  in f ro n t  o f  th is  woman, 
was p e rm a n e n t ly  d e fo rm e d  fo rw ard  by s e v e ra l  inches, and th e  low er s u r f a c e  o f  the  
s e a tb a c k  was pushed inward.

Injuries

C losed  head  injury, concussion  
D eep (3 inch) la c e ra t io n ,  r igh t  
. fo re h e a d
Major c o n tu s io n /ab ras io n ,  l e f t  hip 
Major con tusion , r ig h t  s ide  of f a c e  
L a c e ra t io n ,  l e f t  fo re a rm  

j j e r a t i o n ,  r igh t  fo re a rm  
J.ohtu^ion, r ig h t  low er c h e s t  
fbof-laoeration
Lower l e f t  abdom ina l  con tus ion  
C ontusion , r ig h t  m edia l  knee  and  below 
C ontusion , r ig h t  m id -abdom en

AIS

2
2

2
2

P robab le  S ource

T ra n s m i t te d  fo rces  
C o n ta c t  w ith  low er e x tr e m i ty

L ef t  in te r io r  s idew all 
C o n ta c t  w ith  low er e x t r e m i ty  
S u r fa c e  o f  d r iv e r  s e a tb a c k  
S u r fa c e  o f  d r iv e r  s e a tb a c k  
C o n ta c t  w ith  low er e x t r e m i ty  
Unknown 
Lap b e l t  
H ead c o n ta c t  
Lap b e l t



This wom an was hosp ita l ized  for 1 day. T here  was no m ention  on the  em erg en cy  
t r e a tm e n t  fo rm s nor the  hosp ita l  reco rds  ind ica ting  th e  use of a s e a t  be lt .

A lthough this wom an desc r ibed  her lap b e lt  a s  being positioned  "across  her 
abdom en,"  pho tographs  of th e  b e l t  induced con tusion  show th a t  the  b e l t  was positioned  
below the  iliac  c re s t .  The b e l t  tension, as s ta t e d  by the  o c c u p an t ,  was so m ew here  
b e tw e en  loose and snug.

In riding down the  im p a c t  fo rces , th is  o ccu p an t  jackkn ifed  violently . H er head 
injury was probably  brought abou t  by v io len t c o n ta c t  w ith  her  own r igh t leg. This c o n ta c t  
probably  was in tens if ied  by th e  con tinu ing  t ra v e l  into the  sem i-r ig id  r e a r  su r fa c e  of the  
d r ive r 's  s e a t .  The in te r io r  d im ensions o f  the  le f t  r e a r  passenger  c o m p a r tm e n t  w ere  not 
g r e a t  enough, even with the  d river 's  s e a t  ad ju s ted  fully forw ard , to  avoid a c o n ta c t  by a 
person of her s ize . The fo rw ard  d isp la c em e n t  o f  the d river 's  s e a tb a c k  is ev idence  of th a t  
c o n ta c t .

It is d i f f ic u l t  to  a ssess  the  p robab il it ie s  of injury if  this wom an had not been 
re s t ra in e d .  T here  w ere  no a p p a re n t  in te rn a l  injuries resu l t ing  from  the  lap be lt .  
However, her  head injury due to  the  jackkn ifing  m otion would probably  no t have occu rred  
w ithou t the  lap be lt .  If the  lap  b e lt  had not r e s t ra in e d  the  low er body, a fo rce  d issipation  
would have  o c c u rre d  over  her  face ,  to rso , and knees. T here  would also have been 
add it iona l  fo rw ard  fo rces  p laced  on the  s e a tb a c k ,  probably  increas ing  the  s e v e r i ty  of 
in juries  su s ta ined  by th e  d r ive r .  In short ,  th e  r e a r  o ccupan t ,  if unbe lted ,  m ight have 
sus ta ined  less se v e re  injuries  a t  the  expense  of the  driver.

Of course , the  risk o f  loading th e  d r iver  would be e l im in a te d  if th e  r e a r  occupan t  
w ere  lap /shou lders  b e lted ,  a s  would the  o c c u rre n c e  o f  her  se v e ra l  head and fac ia l  injuries 
due to  jackkn ifing  ove r  the  lap  belt .



CASE 13 (SEA-85-H-OR9.nl

C a se  vehic le :
C ase  veh ic le  w eight:  
C ase  veh ic le  D e lta  V:
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CASE 13 (SEA-85-H-OR2Q)

C a se  vehicle:
Case  vehic le  weight:  
Case  vehicle  Del ta  V:

1978 Buick E s t a t e  s t a t io n  wagon



Circumstances

A 1978 Buick E s t a t e  s t a t io n  wagon was s t ru c k  in the  front ,  s l ight ly  l e f t  o f  c e n t e r ,  by 
the  l e f t  f ron t  co rne r  of  a  1963 C h e v ro le t  van. The Buick was occupied  by a  l ap / shou lder  
be l t e d  3 6 - y e a r -o l d  f em a le  dr iver ,  a lap be l t ed  5 - y e a r - o l d  boy a t  c e n t e r  f ront ,  a
6 - y e a r - o l d  boy wearing a  l ap / shou lder  be l t  a t  r igh t  f ron t ,  end two  4 - y e a r - o l d  girls  s e a t e d  
in the  l e f t  and r ight  r e a r  s ea t s ,  r e s t r a in ed  by lap bel ts .  The  fo rce  of  this  head-on  coll is ion 
des troyed  th e  f ron t  s t r u c tu r e s  of  bo th  vehicles .

This a c c id e n t  r e s u l t e d  in m o d e r a t e  injur ies to  the  Buick dr ive r ,  ser ious injury to  the  
lap b e l t ed  boy in the  c e n t e r  f ron t ,  and minor  to  m o d era te  injur ies to  the  ch i ld ren  s e a t e d  
r igh t  f ron t ,  l e f t  rea r ,  and r ight  r ea r .  The un res t ra ined  1 9 - y e a r -o l d  man dr iving the  van, 
who had fal len to  the  f loor  be fo re  the  im pac t ,  r ece ived  mult iple  f r a c tu r e s  of  his l e f t  leg 
and requ i red  ex tens ive  m ed ica l  ca re .

R e s t r a i n t  and  Injury

Sea t ing  loca t ion:  Driver  
Sex: F 
Age: 36
Height :  5 f e e t  2 inches 
Weight:  155
S e a te d  height :  33 inches
R e s t r a in t  used: Lap /shou lder  be l t
P rope r  use? Possible s lack in shoulder  be l t

This d r ive r  was wear in g  a 3-point ,  cont inuous loop, l ap / shou ld er  be l t  t h a t  
i nco rpora ted  an e m e r g e n c y  locking r e t r a c t o r ,  c inching type  of  l a t c h p la t e ,  and a 
pushbut ton  re l e a se  type  of  buckle  m oun ted  to a f lexible  pl as t ic  s ta lk .  A windowshade 
type  of  tension re l i e f  dev ic e  also was inco rpo ra te d  into this  r e s t r a i n t  sys tem .

The S a f e ty  Board inves t ig a t io n  did not  no te  loading m arks  on th e  sys tem  webbing a t  
this  posit ion.  The A pi llar ,  i n s t ru m e n t  panel ,  and  s t e e r in g  assem bly  w e re  displaced  
s e v e r a l  inches r ea rw a rd .  The s t e e r in g  co lum n was broken,  and the  hub and wheel  were 
di splaced se v e r a l  inches ou tboard .  The A pi llar ,  d e fo rm ed  r e a r w a r d  ap p ro x im a te ly  
6 inches a t  i ts  base,  had hair  e m bedded  a round a  t r im mounting s c re w  l o c a t e d  on its 
in te r io r  side.  The dr iver ' s  por t ion  of  the  sp l i t  bench  s e a t  was found a t  i ts  e x t r e m e  
fo rw ard  a d ju s tm e n t  on a  7 - inc h  t rack .

The d r ive r  r e l a t e d  t h a t  he r  lap be l t  was posi t ioned  low across  her  hips with "snug" 
t ens ion,  but  could no t  give  i n fo rm a t ion  concern ing  the  a d ju s tm e n t  or  pos i t ioning of  he r  
shoulder  s t r ap .
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Injur ies AIS Probable  Source

Closed  head injury wi th  unspeci f ied 
loss of  consciousness

2 A pi l lar

Major  contus ions ,  r igh t  and l e f t  eyes 2 S tee r ing  r im and A pi llar
L a c e ra t ions  with e m bedded  glass,  sca lp 1 Windshield
L acera t ion ,  fo rehead 1 Stee r ing  r im or  A pi llar
Contus ion  (10-cm d ia m e te r ) ,  ches t 2 S tee r ing  a ssembly
Contusion,  r igh t  fo re a rm 1 S tee r ing  a ssem bly
Contusion,  l e f t  f o r e a rm 1 S tee r ing  a ssembly
Contusion,  l e f t  shoulde r 1 In te r io r  s idewall
L acera t ion ,  lower  r igh t  leg 1 Below in s t rum en t  panel

This  woman was t r e a t e d  a t  a  local  hospi ta l  and re leased  a f t e r  s e v e ra l  hours of  obse rva t io n  
requ i red  for the  head injury.  She requ i red  followup c a re  by her  pe rsona l  doc to r ,  but  fully 
r e c o v e r e d  from al l  injuries.

The  dr iver 's  l ap / shou lde r  b e l t  did not  p r e v e n t  upper  body c o n t a c t  with the  vehicle  
in te r io r ,  due to the  dr iver 's  f ro n t a l  c o m p a r t m e n t  r ea r w a r d  d i sp lacem en t .  When the  
d i s t a n c e  of  he r  head  t r a v e l  into the  A pi l l ar  is cons ide red ,  it  appe a r s  t h a t  t h e r e  was 
excess  s lack in the  shou lder  be l t ,  possibly due to  the  "windowshade" device .  The  absenc e  
of  pelvic ,  fem ur ,  and  knee  injur ies  ( f rom the  co l l apsed  in s t ru m e n t  panel)  ind ica te s  t h a t  
some am o u n t  of  r e s t r a i n t  was  provided  by the  lap be l t  por t ion  of  the  sy s te m .  The use of  
the  r e s t r a i n t  sys tem  probab ly  p re v e n te d  a m ore  s e v e r e  level  of  injuries.

Sea t ing  loca t ion :  C e n t e r  f ron t  
Sex:  M 
Age: 5 1/2 
Height :  40 inches 
Weight : 52
S e a te d  heigh t :  23 inches 
R e s t ra in t  used:  Lap b e l t  ( s ta t ic )
P roper  use? Probably

This  child was wea r ing  a s t a t i c  lap be l t  a t  the  t im e  of  t h e  coll is ion. It h a J  a 
pushbut ton  r e l e a s e  t y p e  o f  buc k le  m ounted  to  a 6 1 /2 - in c h  leng th  o f  webbing w lich 
e n t e r e d  th e  s e a t ing  a r e a  th rough th e  lower  s e a t  cushion,  and  a c inch ing type  of  l a t c h p la t e  
ad jus tab le  on a  43 - in c h  l eng th  of  webbing.

The  top fro it s u r f a c e  of  t h e  cush ioned in s t rum e n t  panel ,  jus t  to  the  l e f t  of  this  
posi t ion 's  a p p ro x im a te  longi tudina l  c e n t e r ,  was inden ted.  The  e n t i r e  in s t ru m e n t  panel  
fo rw ard  of  this  pos i t ion  was pushed  r e a r w a r d  due  to  compression  of  the  f ron ta l  s t r u c tu r e .

A iKl) m
l o w .a r tV e  d- jw 
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Injur ies AIS Probable  Source

Le F o r t  III maxi l la  f r a c tu r e 4 Ins t rum en t  panel
Le F o r t  II f r a c tu r e 3 Ins t rum en t  panel
F r a c t u r e d  nose 1 Ins t rum en t  panel
Basi lar  skull f r a c tu r e 4 Ins t rum en t  pane l

with ce rebrosp ina l  fluid leak 
L acera t ion  to  fo rehead 1 Ins t rumen t  panel
Minor contusion,  f ac e 2 Ins t rum en t  pane l

This child spen t  9 days in the  hospi ta l .

The ev idence  p r e se n ted  by this  child's injur ies and the  vehicle  i n te r io r  d a m a g e  in his 
vicin i ty  suggest s  t h a t  the  major  d e c e l e r a t io n  took p lace  as his head hi t the  in s t rum en t  
panel ,  with l i t t l e  d e c e l e ra t io n  occur r ing  a t  the  lap be l t  level . If he had not  been  wearing 
the  lap be l t ,  he would have sus ta ined  a t  l ea s t  m o d e r a te  injuries,  s ince his body would have 
been throw n into the  in s t rum en t  panel .  However ,  the  severe  head and f ac e  injur ies  th a t  
he in f ac t  sus ta ined  were  due to t h e  jackknif ing ac t ion  induced by th e  lap be l t ,  t h a t  
a c c e l e r a t e d  his f a c e  into i n s t rum e n t  panel  and c o n c e n t r a t e d  much of  the  fo rces  on this  
small  p a r t  of  his body.

It is useful  to  c o m p a r e  the  e xpe r ienc e  of  this small  chi ld s e a t e d  c e n t e r  f ron t ,  lap 
be l t ed ,  in a  De l ta  V 28.9 mph c ra s h  inside a 4 ,500-pound  la rge  c a r ,  with the  e x p e r i en c e  of  
the  smal l  child  s e a t e d  c e n t e r  f ron t ,  un res t ra ined ,  in a D e l ta  V 28.6 mph c ra sh  inside a 
4 ,000-pound  l a rge  c a r  (Case 34). The  un res t ra ined  chi ld rode down the  c ra sh  fo rces  by 
dece le ra t ing aga in s t  the  in s t ru m e n t  panel  with much of  her  body; she  sus ta ined  only 
m o d e r a t e  injur ies to  he r  vu lnerable  head ,  a l though  she sus ta ined  AIS 2 and 3 leve l  injur ies 
to  her  l e f t  leg. The  smal l  boy, on the  o th e r  hand, lap bel t ed ,  sus ta ined  one AIS 2 level 
injury, one AIS 3 leve .  injury, and two  AiS 4 level  injur ies,  a ll  to  his face  and  head.

All things cons idered ,  the  S a fe ty  Board conc ludes  t h a t  this boy would l ikely have  
been  b e t t e r  o f f  u n res t ra ined  in this  c rash  than  wear ing  a lap be l t  with no upper  to rso 
r e s t r a in t .  If he could have  been  r e s t r a in e d  in a  lap / shou lder  be l t  (not  ava i l ab le  a t  the  
c e n t e r  f ront  posit ion),  he probably  would have rec  ived only minor  abras ions  a nd /o r  
contus ions.  Com pare ,  fo r  example,  the  injur ies sus ta ined  by the  boy of  s im i la r  s ize  s e a t e d  
nex t  to  him with a  lap / shou lder  be l t ;  minor  be l t  ab ras ions  and an  AIS 1 (minor)  bump on 
his head.

Sea t ing  loca t ion:  Right  f ront  
Sex; M 
Age:  6
Height :  44 inches 
Weight : 40
S e a te d  height :  24 1/2 inches 
R es t ra in t  used:  Lap/ shou lder  be l t  
P rope r  use? Yes

This child was wear ing  a  lap / shou lder  be l t  s im i la r  to the  dr iver 's.  The re  was no 
ev id ence  of  fo rce  loading sc a r s  r ec o v e red  during the  S a fe ty  Board inves t iga t ion  and no 
in te r io r  c o m p a r t m e n t  d i s to r t ion  was no ted.  The s e a t  was found ad jus ted  to  3 inches from 
e x t r e m e  forward on a 7 - inch  t rack .
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Injur ies AIS Probable  Source

Minor l ac e ra t ions  a t  ha ir l ine I Broken glass
Abrasion,  r igh t  shoulder 1 Shoulder  s t r a p
Abrasion, across  abdomen I Lap be l t
Small  bump on head 1 In te r io r  s idewall

This  passenger  was t r e a t e d  and r e leased  a t  a  local  c linic  with a no te  a t  di smissal  to  
c o n t a c t  the doc to r  if any  abdomina l  c om p l ic a t ions  developed.  No c om pl ic a t ions  were 
found during a followup in te rv iew 3 months  a f t e r  the  crash.

Sea t ing  loca t ion:  L e f t  r ea r  
Sex: F 
Age:  4
Height :  41 inches 
Weight:  40
S e a te d  height :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Proper  use? Yes

This  girl  was r e s t r a ined  by a lap be l t  with an a u t o m a t i c  locking  r e t r a c t o r ,  a 
l a t c h p la t e  sewn in to the  end of  a 35 - inch  leng th  of  r e t r a c t a b l e  webbing,  and a pushbu t ton  
re l e a se  type of  buck le  a t t a c h e d  to  an 8 - inc h  length of  webbing. Both the  l a t c h p l a t e  
webbing and the  buckle  webbing e n t e r e d  th e  s e a t ing  a r e a  th rough the  junc t io n  o f  the  
uppe r  and lower s e a t  cushions.  T he re  was no ev idence  o f  r e s t r a i n t  use no ted  from the  
webbing sys tem  or  hardware .

The s e a tb a c k  cushion was di sp laced  fo rw ard  a p p rox im a te ly  6 inches by c a rg o  within 
the  r e a r  a r e a  of  the  s t a t io n  wagon. No o t h e r  c o m p a r t m e n t  d e fo rm a t io n  was noted .  No 
e s t i m a t e  of  be l t  a d ju s tm e n t  was avai lable .

Injur ies

Lower abdomina l  contusion  
Lower back s t r a in  
Small  l ace ra t ion ,  l e f t  cheek

AIS Probable  Source

1 Lap be l t
1 Lap be l t
1 Broken glass

The child was t r e a t e d  and  re leased  a t  an a r e a  chi ldren 's  hospita l,  
developed.

No c o m p l ic a t ions

This child and the  l i t t l e  girl  on the  r ight  of  the  r e a r  s e a t  probably  b e n e f i t e d  
t rem endous ly  from the  e x t r a  wide and  f i rm lower  s e a t  cushion insta l led in t h e  full s ize  
s t a t i o n .w a g o n .  Although they  probably  jackkn i fed  severe ly  abou t  the  l apbe l t ,  t h e  f i rm 
s e a t  would not  a llow the  submarin ing U k ^ y  with an  unsupport ed lower  s e a t  cushion.  Also, 
the  wUEfcur face  o f  the  cushion a l low e d  "the. downward  a c c e l e r a t i o n ,  a round  th e  lap bel t ,  

.. to  be  a j ^ p a t e d  Into the  cushion r a t h e r  than  hurling the  girls '  heads  and necks  downw ard  
beiweiff l^hen* knees  into t h e ' a r e a  in f r o n t  of  the i r  s ea t .  The sy s te m  ancho r  points  being 
.well beloto- and%ehintf  t h e  s e a t  cushion ju n c t io n ,k e p t  the  b e l t  low on the  girls '  hips; t h e  
a u t o m a t i c  locking r e t r a c t o r  m a in ta ine d  "snug" tension.
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Sea t ing  locat ion:  Right  r ea r  
Sex: F 
Age: 4
Height :  40 inches 
Weight : 60
S e a te d  height :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Proper  use? Yes

This child was r e s t r a ined  by a  lap be l t  s imi la r  to the  one a t  the  l e f t  r ea r .  No 
ev idence  of  r e s t r a i n t  use was rec o v e red  from the  be l t  sys tem . The girl  was repo r ted ly  
wearing the  lap be l t  low across  her  hips. No in te r io r  c o m p a r tm e n t  d e fo r m a t io n  was noted  
a t  this  posit ion.

Injur ies AIS Probable  Source

Abdominal  ab ras ions  1 Lap be l t

This chi ld was t r e a t e d  and re leased  a t  a loca l  c linic.  The d o c to r  spec i f ic a l ly  no ted  th a t  
t h e r e  was no ev id ence  o f  abdomina l  injury but  cau t ioned  to wa tch  for  l a t e r  ev idence  of  
i n te rna l  injury. A followup in te rv iew  3 mon ths  a f t e r  the  a c c i d e n t  revea le d  no 
compl ica t io ns  of  the  injury.

(See c o m m e n t s  on th e  l e f t  r e a r  posit ion,  above.)



CASE 14 (ATL-85-H-OR19)

C a s e  vehicle:
C a se  vehic le  weight:  
C a s e  vehic le  Del ta  V:

*  W  '*• ^  * ■ 1 B r « v  *______  •  **, <4r '  ** r— /* /• •

1975 Oldsmobile  Cu t l ass  
3,964 pounds 
11.9 mph

o Os sc '/ckuLc,



Circumstances

A 1975 Oldsmobile  Cu t l ass  s t r uck ,  c e n t e r  f ron t ,  the  r ight  f ront  co rne r  o f a 1985 
Mitsubishi  St a r ion  tu rn ing  in f ron t  of  the  Cut las s .  The Cut lass  was dr iven by an 
u n r e s t r a in e d  2 3 - y e a r - o l d  woman;  4 - y e a r - o l d  twins occup ied  the  l e f t  r e a r  and c e n te r  r e a r  
s e a t in g  posi t ions, bo th  r e s t r a in e d  by lap be l ts .  Both vehic les  rece iv ed  f ront  s t r u c t u r a l  
d a m a g e  which n e c e s s i t a t e d  tow a w a y  rem oval .

This coll is ion resu l ted  in minor  injur ies  to  the  Cut las s  dr iver  and minor  injur ies to 
the  lap b e l t e d  4 - y e a r - o l d  r e a r  s e a t  occupan t s .  The  u n res t ra ined  d r ive r  of  the  Mitsubishi 
su s ta ined  minor  to m o d e r a te  injuries.

R e s t r a i n t  and  Injury

Sea t ing  locat ion :  Driver  
Sex: F 
Age: 23
Height :  5 f e e t  4 inches 
Weight :  115 
R e s t r a i n t  used:  None 
P rope r  use? NA

This  d r ive r  was no t  wearing t h e  l ap /shou lder  be l t  a t  her  s ea t in g  posit ion. T h e re  was 
no in te r io r  c o m p a r t m e n t  compression .  The e n t i r e  s t e e r in g  assembly  was d isp laced  
a p p ro x im a te ly  1 inch toward  the  le f t .

Injur ies AIS Probable  Source

Contus ion ,  upper  fo rehead 1 A pi llar
Contusion,  r igh t  jaw 1 Stee r ing  wheel  rim
Abrasion,  minor  avuls ion,  r igh t  hip 1 S tee r ing  whee l  rim
Contus ion ,  l e f t  knee 1 Ins t rumen t  panel

The wom an  did not  seek  m ed ica l  a t t e n t i o n  on tne  day  o f  the  acc iden t ,  but  visi ted a local  
c l inic  a p p ro x im a te ly  2 weeks  la t e r .  No followup c a r e  was requ i red  and no loss of  work 
r esu l ted .

Had she been  wearing the  ava i l ab le  lap / shou lder  be l t ,  p roper ly  rou ted  and tensioned,  
she probably  would not  have m ade  th e  c o n ta c t s  wi th  the  vehic le  in ter io r .  Cons ider ing the  
low De l ta  V, she  probably could have  d e c e l e r a t e d  into the  r e s t r a i n t  webbing wi thou t  
injury.
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S e a t ing  loca t ion:  L e f t  r e a r  
Sex:  M 
Age: 4
Height :  41 inches 
Weight :  39
S e a te d  heigh t :  20 inches 
R e s t r a in t  used:  Lap be l t  (ALR)
Proper  use? Yes

This  boy was wear in g  a lap  be l t  with an  ALR, a l a t c h p la t e  sewn in to the  r e t r a c t o r  
webbing,  and a pushbut ton  r e l e a s e  type  of  buckle  a t t a c h e d  to  a  short  leng th of  webbing. 
Both t h e  l a t c h p la t e  webbing and the  buckle  webbing e n t e r e d  th e  sea t ing  a r e a  by passing 
b e tw e e n  the junct ion  of t h e  upper  and lower  s e a t  cushions.

Injur ies AIS Probable  Source

Contus ion ,  c e n t e r  fo rehead  1 Lower e x t r e m i t i e s

The  inves t iga t ing  pol ice  o f f i c e r ' s  r e p o r t  ind ica tes  t h a t  this  passenger  r ec e ive d  a 
visible injury but  did not  requ i re  e m e r g e n c y  t r a n spo r t  f rom th e  a c c id e n t  scene .  The  
child's m o th e r  said no medica l  a t t e n t i o n  was sought  unt il  a p p ro x im a te ly  2 weeks  a f t e r  the  
c rash .  T h a t  visi t  was due  to  c oncern  abou t  the  fo rehead  contus ion.  Fol lowup 
inves t iga t ion  r ev e a le d  no co m p l ic a t io n s  of  t h e  injury.

The  lap be l t  worn by this  l i t t l e  boy r e s t r a in ed  his fo rward  m o v em e n t  w i thou t  
com pl ica t ions .  However ,  the  boy's l ack  of  injury— be l t  induced o r  o t h e r w i s e - - i s  not  
supris ing,  given the  low D e l ta  V in this  case .  If t h e  boy had been  un res t ra ined ,  he would 
likely have  moved fo rw ard  into the  r e a r  s u r f a c e  o f  the  s e a t b a c k  and  it would not  be  
e x p e c t e d  to s e e  a g r e a t  d i f f e r e n c e  in t h e  leve l  of  his injur ies in t h a t  c a se  from those  he in 
f a c t  exper ienced .  The  v e r t i c a l  d i r e c t i o n  o f  the  fo rce  line should no t  be e x p e c t e d  to 
launch  him up and over  t h e  Dack of  t h e  f ron t  s e a t s ,  even  if t h e  Del ta  V had been  much 
g r e u t e r .

Sea t ing  locat ion:  C e n t e r  r e a r  
Sex:  F 
Age:  4
Height :  40 inches 
Weight : 37
S e a te d  heigh t :  20 inche.i 
R e s t r a i n t  used: Lap b e l t  ( s ta t i c )
P rope r  use? Yes

This  chi ld  was wear ing  a s t a t i c  lap be. .»icb a pushbu t ton  re l e a se  type  of  buckle  
a t t a c h e d  to short  leng th  o f  webbing and  a c inching type  o f  l a t c h p la t e  t h a t  was  ad jus tab le  
on a  leng th  o f  webbing. Both the  buck le  webbing and  th e  l a t c h p la t e  webbing e n t e r e d  the  
s e a t i n g  a r e a  by passing b e tw e e n  the  junct ion  of  t h e  upper  and  lower  s c a t  cushions.  Tnero  
was  no i n te r io r  d e fo r m a t io n  a t  this  s e a t in g  posit ion.

Injur ies * AIS - _  P robable  Source

Contus ion ,  lower  r ight  abdom en  1 Lap be l t  ha rdw are
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This girl  did not  requ i re  medical  a t t e n t i o n  a t  any  t im e  following the  a c c ide n t .  Followup 
inves t iga t ion  r evea led  t h a t  no compl ica t io ns  r esu l ted  from the  abdominal  contusion.

The analysi s  in this  girl 's s i tua t ion  is s im i la r  to t h a t  of  her  b ro the r .  If she h i u  been  
un res t ra ined ,  however ,  she migh t  have  expe r ienced  s l ight ly  more  ser ious injuries,  s ince  
the  back o f  the  front  s e a t  was spl i t  in f ron t  o f  her,  not  solid as it  was in f *ont o f  he r  
b ro th e r  s e a t e d  e x t r e m e  le f t .  Given the  angula r  fo rc e  l ine (-30°) in this  m p ac t ,  an 
un res t ra ined  child  probably would have  d e c e l e r a t e d  into the unbroken r e a r  su r f a c e  of  the  
dr iver ' s  s e a tb a c k ,  but  if the  fo rc e  line had been from s t r a ig h t  head-on ,  she might  r a v e  
expe r ienced  head and upper  c he s t  injur ies  due to  the  8- inch wide spl it  in the  s e a tb a c k  
i m m e d ia te ly  in f ron t  o f  her.  However ,  with t h e  low Delta  V, those  injur ies would sti ll  
have  been only minor  to  possibly m odera te .

i*



CASE 15 (ATL-84-H-OR28)

C a s e  vehicle:
C a se  vehic le  weight:  
C a se  vehic le  Del ta  V:

1980 Ford Fa i rm on t  s t a t io n  wagon 
3,338 pounds 
10 mph



Circumstances

A 1980 Ford Fa i rm on t  s t a t io n  wagon s t ru c k  a d ir t  e m ba nkm en t .  Subs tan t ia l  da m a ge  
resu l ted  and towaway  remova l  was requi red .  The dr iver  was a  4 1 - y e a r -o ld  woman,  
r e s t r a in ed  by a l ap /shoulde r  be l t ;  t he  l e f t  r e a r  s e a t  was occupied  by an 1 1 - y e a r -o ld  girl;  a
7 - v e a r - o l d  boy was s e a t e d  r igh t  r ea r .  Both r e a r  s e a t  occupan t s  were  r e s t r a in e d  by lap 
bel ts .

This a c c id e n t  resu l ted  in minor  injur ies to  the  d r ive r  o f  the  Ford and to  the  l e f t  r e a r  
passenger .  The r igh t  r e a r  passenger  was no t  injured.

R e s t r a i n t  an d  Injury

Sea t ing  loca t ion:  Driver  
Sex: F 
Age: 41
Height :  5 f e e t  4 inches 
Weight : 125
Se a te d  height :  26 inches
R e s t ra in t  used:  Lap/shoulder  be l t  (ELR)
Proper  use? No

The d r ive r  was r e s t r a ined  by a  3-point ,  con t inuous  loop, l ap/ shoulde r  be l t  with an 
ELR sens i t iv e  to vehic le  motion,  a c inching  type  of  l a t c h p la t e ,  and a  pushbut ton  re l ease  
ty pe  o f  buckle .  The  buckle  was a t t a c h e d  to  a f lexible  s ta lk  t h a t  e n te r ed  the  sea t ing  a r e a  
by passing through the  lower s e a t  cushion a t  the  junc t io n  of the  upper  and lower cushions. 
No ev idence  of  fo rce  loading was  found on the  sys tem  webbing. The w indsh ie ld -m ounted  
r e a r  view m ir ro r  was broken from i ts  p r e - c ra s h  posit ion.  The lower a r e a  of  the  
in s t rum en t  panel ,  ju st  inboard of  the  s t e e r in g  column,  was  damaged.

Injur ies AIS Probable  Source

Small  l ace ra t ion ,  r igh t  fo rehead 1 Rearv iew mir ro r
Abrasion,  r igh t  fo rehead 1 Rearview mir ro r
Contusion,  in 'd -s te rnum 1 St ee r ing  whee l  rim
Contusion,  lower r ight  leg 1 Lower in s t rum en t  panel

She was t r e a t e d  and re leased  a t  a local  hospita l.

This woman told S a fe ty  Board inves t iga to rs  t h a t  the p r e -c ra s h  ad ju s tm e n t  of  he r  
lap / shou lder  be l t  was "snug," with t h e  lap b e l t  po r t ion  low on her  hips and the  shoulder  
s t r a p  ac ross  her  c h e s t  mid -s te rnum.  However ,  the  ev idence  ind ica te s  t h a t  e i t h e r  she was 
wear in g  her  r e s t r a i n t  with excess ive s lack  o r  the r e t r a c t o r  did not  lock.  Given he r  s e a t e d  
he igh t ,  it was not  possible for  her  to  have  s t ru c k  the  r ea rv iew  mir ro r  while  rem ain ing  
within a "snugged up" shoulder  s t r ap .  Also, the  "deep  bruise"  on her  m id -s te rnum  a r e a  is 
not  the  type  o f  injury r ec e ive d  from r e s t r a i n t  webbing.  The  "deep" con tusion  would be 
e x p e c t e d  from c o n t a c t  with the  s tee r ing  wheel  r im .  This  acc iden t ' s  im p a c t  was s imply 
not  se ve re  enough to  r esu l t  in much webbing s t r e t c h  or  m ore  than just  a  few inches of  
t rave l  within the webbing sysffem. ' Tfie Board conc luded  t h a t  the  r e s t r a i n t  was no t  being 
worn p r o p e r l y - - t h a t  is, t h e re^w as  excess ive  s lack  In t h e  sys tem  th a t  was qui te  possibly 
the  r esu l t  o f  improper  "windowshade" ad ju s tm e n t .



S e a t in g  loca t ion :  L e f t  r e a r  
Sex:  F 
Age:  11
Height :  4 f e e t  8 inches 
Weight : 35
S e a te d  heigh t :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Prope r  use? Yes

This  chi ld  was r e s t r a ined  by a lap  be l t  with an  ALR, a l a t c h p l a t e  sewn in to  the 
33 - in c h - lo n g  r e t r a c t a b l e  webbing,  and a  pushbut ton  re l e a se  type of  buckle  m ounted  to a 
sh o r t  leng th  of  webbing.  Both the  l a t c h p la t e  and  buckle  webbing e n t e r e d  the  sea t in g  a re a  
from b e tw e e n  the  junct ion  of  the  upper  and lower  s e a t  cushions. The re  was no in te r io r  
c o m p a r t m e n t  d e fo r m a t io n  a t  this s e a t in g  posit ion.

Injur ies AIS Probable  Source

Contus ion ,  c e n t e r  fo rehead  1 Lower e x t r e m i ty
Contus ion ,  lower r ight  thigh 1 Right  e lbow

This child was t r e a t e d  and r e l e a s e d  a t  a  local  hosp i ta l .  Her  m o th e r  sa id  t h a t  no school  
t im e  was lost  as  a  r e s u l t  of  t h e  a c c ide n t .

(See discussion a t  end o f  this  case  sum m ary . )

Sea t ing  loca t ion :  Righ t  r e a r  
Sex: M 
Age:  7
Height :  40 inches"
Weight : 40
S e a t e d  height :  18 inches 
R es t ra in t  used:  Lap b e l t  (ALR)
P rope r  use? Yes

This  child was  wearing a  lap be l t  s im i la r  to  his s is te r ' s .  T h e re  was no c o m p a r t m e n t  
d e fo r m a t io n  a t  this  s e a t ing  posit ion.  He was  c h e c k e d  a t  a local  hosp i ta l  and  r e leased  with 
no r e p o r t e d  injuries.

Cons ider ing the  r e l a t ive ly  low D e l ta  V of  only 10 mph,  the  use of  the  lap  be l t s  by 
these  chi ld ren  probably  had l i t t l e  e f f e c t  on injury. Had the  ch i ld ren  not  been  r e s t r a in e d ,  
they  would have  been d e c e l e r a t e d  by th e  r e a r  s u r f a c e  of  t h e  f ron t  bench  s e a tb a c k s ,  a 
" co n ta in m e n t"  s u r f a c e  found to  be an  "occupan t  f riendly" c o n t a c t  point  in s e v e ra l  c a se s  
with s im i la r  and higher  c rash forces .
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CASE 16 (MKC-85-H-OR26)

C a s e  vehicle:
C a se  veh ic le  weight :  
C a se  vehic le  De l ta  V:

1980 Ford Subaru GL s t a t i o n  wagon 
3,111 pounds 
12.8 mph

C J itv t tU ,

3/ A - i  31-F-l

Ith-1 S f h-1

■Ctsc.
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A 1980 Subaru s t a t i o n  wagon s t ruck  a 1976 C h e v e t t e  in the  f ron t  r igh t  s ide.  The  
Del ta  V for  the  Subaru was 12.8 mph. It was  d r iven  by a  3 1 - y e a r - o l d  woman r e s t r a i n e d  by 
a  l ap / shou ld er  be l t .  O th e r  o c c upan t s  of  the  Subaru included a  3 2 - y e a r -o l d  woman s e a t e d  
r igh t  f ront  wearing a l ap /shoulde r  be l t ,  a  lap b e l t  r e s t r a i n e d  9 - y e a r - o l d  boy s e a t e d  l e f t  
rea r ,  a 3 5 - y e a r - o l d  man s e a t e d  r ight  r e a r  wear in g  a lap  bel t ,  and a 9 - y e a r - o l d  boy s e a t e d  
c e n t e r  r e a r  un res t ra ined .  The  i m p a c t  subs tan t ia l ly  da m a g e d  bo th  vehic les  and bo th  
requ i red  towaway.

This a c c i d e n t  re su l ted  in minor  injury to  t h e  Subaru d r iver ,  r igh t  f ron t  passenger ,  
l e f t  r e a r  pa ssenger ,  and r ight  r e a r  passenger .  The  un res t ra in ed  c e n t e r  r e a r  passenger  was 
not  injured.  The  C h e v e t t e  r igh t  f ron t  passenger ,  an un res t ra in ed  23-year -o ld  woman,  
rece ived  minor  injur ies ; the  d r ive r ,  an un res t ra in ed  28 -year -o ld  man,  was w i thou t  r e p o r t e d  
injury.

In th is  ca se  o f  low D e l t a  V, l i t t l e  d i f f e r e n c e  in injury lev seen b e tw e e n  the  
r e s t r a ined  and  u n res t ra ined  occupan ts .

R e s t r a in t  and  Injury

Circumstances

S e a t ing  loca t ion:  Dr iver
Sex: F
Age:  31
Height :  5 f e e t  7 inches
Weight :  130
R e s t r a i n t  used:  Lap /shou lder  b e l t  (ELR)
P ro p e r  use? Yes

This d r ive r  was r e s t r a in e d  by a  3-point ,  con t inuous  loop, l ap / shou lder  be l t  with an 
ELR sens i t iv e  to webbing a c c e l e r a t i o n ,  a  f ree -s l id ing  la t c . ip la te ,  and a pushbut ton  r e l e a s e  
type  o f  buck le  mounted  to  a f lexible  s ta lk .  A " c o m f o r t  c lip"  was a t t a c h e d  to  the  webbing 
as  a tens ion r e l i e f  device .

The re  was no in te r io r  d e fo r m a t io n  a t  he s e a t in g  c o m p a r t m e n t  and no ind ica t ion of  
fo rc e  loading sca r s  on t h e  be l t  webbing.  The  d r ive r  said she  had  ad jus ted  h e r  s e a t  to the  
middle  of  i t s  t r a c k .  This  a d ju s t m e n t  posi t ion  was c o n f i rm e d  a t  3 1/2 inches from 
fo rw a rd m o s t  on a  6 1 /2 - inch  t r a c k .

Injur ies AIS P robab le  Source

Small  l ac e ra t ion ,  r igh t  hand 1 Broken s ideglass  f rom
vehic le  2

Contus ion ,  inside l e f t  knee  1 S t e e r in g  column

This wom an r e p o r t e d ly  re fused  m ed ica l  t r e a t m e n t  for  t h e  minor  injur ies  su s ta ined  in the  
col lision.



Sea t ing  loca t ion:  Righ t  f ront  
Sex: F 
Age: 32
Height :  5 f e e t  6 inches 
Weight :  200
R e s t r a i n t  used:  Lap/ shou lder  be l t  
P roper  use? Yes

This woman was r e s t r a in ed  by a  lap / shou lder  be l t  s imilar  to the  dr iver 's.  Again, 
t h e r e  was no in te r io r  c o m p a r t m e n t  d e fo rm a t io n  a t  this s ea t ing  posit ion.  This passenger  
s e a t  was  found ad ju s ted  to  a  posi t ion 3 1/2 inches from fo rw ardm os t  on a 6 1 /2 - inch  
t rack.

Injur ies AIS Probab le  Source

Contusion,  r igh t  hip 1 Lap be l t

This wom an r e p o r t e d ly  re fused  m ed ica l  t r e a t m e n t  o f  he r  minor  injury.

Sea t ing  loca t ion :  L e f t  r e a r  
Sex: M 
Age:  9
Height :  4 f e e t  6 inches 
Weight : 73
R e s t r a i n t  used:  Lap be l t  (ELR)
Prope r  use? Yes

This  boy was r e s t r a in e d  by a  lap be l t  with an ELR sens i t iv e  to webbing a c ce le r a t ion ,  
a l a t c h p la t e  sewn in to t h e  r e t r a c t o r  webbing, and a  pushbut ton  re l e a se  type  of  buckle 
a t t a c h e d  to  a  sh o r t  l eng th  o f  webbing.  Both t h e  l a t c h p la t e  webbing and  the  buckle  
webbing e n t e r e d  the  s e a t ing  a r e a  by passing b e tw e e n  the  junct ion  of  the  upper  and  lower 
s e a t  cushions.  T h e r e  was no c o m p a r t m e n t  d e fo r m a t io n  a t  this  s e a t ing  posit ion nor  any 
ev id ence  of  fo rc e  loading on the  webbing sys tem.

Injur ies AIS Probable  Source

Sm all  l a c e ra t io n ,  r igh t  r e a r  of  head  1 Wri s tw atch  worn by
righ t  r e a r  passenger

This boy repo r ted ly  re fused  m ed ica l  t r e a t m e n t .

S e a t ing  loca t ion:  C e n t e r  r e a r  
Sex:  M 
Age:  9
Height :  4 f e e t  7 inches 
Weight : 68 
R l S t r a i n f u s e d :  None 
P r o p e r  use? NA

T h ls boy was r id ing  u n res t ra ined  a t  c e n t e r  r e a r .  The  owner  and  d r ive r  o f  the  Subaru

s “ t l c  lo p  p o s i t io "  b u t  tu c k e d



T here  was no c o m p a r t m e n t  d e fo r m a t io n  no ted  a t  this  posit ion and  no injur ies  were  
r e p o r t e d  by the  occupan t .

Sea t ing  locat ion :  Right  r ea r  
Sex: M 
Age:  35
Height:  5 f ee t  6 inches 
Weight:  185
R es t ra in t  used: Lap be l t  (ELR)
P roper  use? Yes

This man was w ear ing  a lap be l t  s im i la r  to the  one on th e  le f t .  T h e re  was no 
ev id ence  of  in te r io r  c o m p a r t m e n t  d e fo rm a t io n  nor  fo rc e  loading marks  on the  sys tem  
webbing.  This o c c u p an t  was repo r ted ly  r iding with his l e f t  a rm  e x te n d e d  and lying on the 
uppe rm os t  su r f a c e  o f  the  r e a r  s e a tb a c k .  The w r i s tw a tc h  worn on his l e f t  a rm  was the  
sou rce  o f  minor  l ac e ra t ion  the  l e f t  r e a r  passenger 's  head.

Injur ies AIS Probable  Source

Sprained  l e f t  t h u m t  1 Rear  of  f ront  s e a t

This  man r epo r ted ly  re fused  t r e a t m e n t  for  his minor  injury.

•? cn t»
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A 1967 P on t ia c  was s t ruck  on the  r igh t  f ron t  s ide by a c i ty  bus. The  Pon t iac  was 
be ing dr iven  by an 8 2 - y e a r - o l d  woman who was r e s t r a in ed  by a s t a t i c  lap bel t .  The 
P on t ia c  r ece ived  s u b s ta n t i a l  s t r u c t u r a l  d a m a g e  along  i ts r ight  s ide;  the r„  as no a p p a re n t  
c o m p a r t m e n t  d i s to r t ion  a t  the  dr iver 's  posit ion.

This a c c i d e n t  r e s u l t e d  in s e v e r e  to c r i t i c a l  i n t r a -abdom ina l  injur ies to  the d r ive r  of  
the  Pon t iac  which p roved  f a t a l  a p p ro x im a te ly  36 hours  a f t e r  the  c rash .  The injur ies were  
lap be l t  induced.

R e s t r a i n t  and  Injury

Circumstances

Sea t ing  loca t ion:  Driver  
Sex:  F 
Age: 82
Height :  5 f e e t  1 inch 
Weight : 150
Se a te d  heigh t :  33 inches 
R e s t r a i n t  used:  Lap be l t  ( s ta t ic )  
Proper  use? Yes

Injur ies AIS Probable  Source

Mult iple t h ro u g h -a n d - th ro u g h 4 Lap be l t
t e a r s  in m es e n te ry

P e r fo r a t i o n  (15 mm) o f  bowel 5 Lap be l t
Major  contus ion,  abdom en 2 Lap be l t
Contus ions,  bo th  f e e t 1 Foot  con trol s
Con tus ion,  upper  r igh t  a rm 1 Cargo

This c a se  d r a m a t i c a l l y  i l l u s t r a t e s  the  f a c t  t h a t ,  c o n t r a ry  to  wide ly-expressed  views 
in the  l i t e r a tu r e ,  a s e v e re  i m p a c t  is not  necessa ry  to  induce severe ,  even f a ta l ,  injur ies in 
lap b e l t - r e s t r a in e d  o c c u p a n t s  (see,  a m ong  o the r s .  Cases  6, 8, 9, 23, 25, and 27). In this  
case ,  the  major  a r e a  of  b e l t  loading was on the  e x t r e m e  r ight  side o f  her  a b d o m e n - - n o t  
surpr is ing,  given  t h a t  the  major  c ra sh  fo rces  c a m e  into play a t  app rox im a te ly  70° to 80° 
into the  r ight  f ron t  s ide o f  the  Pon t iac .  Given th e  c rash  configurat ion ,  i t  could also be 
e x p e c t e d  t h a t  a  shoulde r  s t r a p  migh t  not  have  p r e v e n te d  e i t h e r  the  type  or  s e ver i ty  of  
i n t r a -a b d o m in a l  injury,  be c ause  she  migh t  well  have  t r a v e le d  out  f rom behind the  shoulder  
s t r a p  in this c ra sh  (Federa l  s a f e t y  s t a n d a rd s  for passive be l t  sys tem s ,  the  only sy s te m s  
c o v e re d  by dynamic  t e s t in g  s tanda rds ,  r equ i re  p r o t e c t i o n  only in c ra shes  within 30° of  
s t r a i g h t  head-on) .

This c a se  is a lso i m p o r t a n t  as  an  i l lu s tr a t ion  *i* s o r t s  c* 
handl ing d e f i c ie nc ie s  d iscussed in Bake r  and o the r s .  . :ospital 
r e f l e c t  a lac of  f a m i l i a r i ty  wi th  the  e x t e n t  of  in tr  -<yninal t r  
be l t s .  Stron symptoms o f  the  wom an 's  m a s s i v e ,in* v r vsere  apt
a t  l eas t  s e v e  U hours  a f t e r  the^crash.  Medicffli;pr ' '^«»nel t>CWfk e e p  . 
t he  woman's  lood p ressure ;  b u t  when  i t  d ropped ; ; j  sym p to m w teo  accoi :  
rapid pulse , bout  28 hours  a f t e r  t h e  crasj j&flb ac t i o n  was taken

" w e w f l P f i p j r

■jstcrash medical  
ds h e re  s e em  to 
pr ole with lap 

y c obvious for  
Tose w a tc h  on 
oa  by onse t  of  

t severa l  hours.



In te rna l  X-rays  were  not  t aken  for c lose to 3 hours,  and then only a f t e r  a second  lapse in 
blood p ressure  a t  8 p.m.  An exp lo ra to ry  l a p a r o to m y  was then  planned,  but  within 
25 minu tes  of  the  X-rays  (while on the ope ra t in g  table) ,  the  woman died.  Dea th  was 
of f ic ia l ly  a t t r i b u t e d  to asp ir a t ion  of  g a s t r i c  c on te n t s ,  due to gene ra l i z e d  p e r i ton i t i s  f rom 
a rup tu red  bowel  with m e s e n te r i c  l ace ra t ions .
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CASE 18 (SEA-85-H-OR25)

C a se  vehicle:  1980 Toyota  Ce l iea  2 -door
C a se  vehic le  weight :  2,885 pounds
C a se  veh ic le  Del ta  V: 24 mph

77  d ‘-arr,cJcr'{/-K
d/tnc-ics-

0  O
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A 1980 Toyo ta  Ce l ica  s t r uck ,  head-on ,  two  t r e e s  16 to  17 inches  in d i a m e te r .  The 
i m p a c t  r e su l te d  in sub s ta n t i a l  d a m a g e  to the  f ron t  s t r u c t u r e  o f  the  veh ic le ,  with r e a r w a r d  
co l lapse  r each ing  a  de p th  of  26 inches a t  the  f ro n t  c e n t e r  point  o f  im p a c t .  The  vehic le  
was occup ied  by a  2 P - y e a r - o ld  male  dr iver ,  a 2 5 - y e a r - o l d  male  r ight  f ro n t  passenger ,  and 
a 1 5 - y e a r -o ld  f em a le  s e a t e d  l e f t  r ea r .  The re  w ere  no r e s t r a i n t s  being used by these  
occupan ts .

This a c c i d e n t  r e s u l te d  in m o d e r a t e  injur ies  to the  d r ive r  and  minor  to m o d e r a t e  
injur ies to  the  r igh t  f ron t  passenger .  The  l e f t  r e a r  passenger  s u s ta ined  only minor  
abrasions a t t r i b u t e d  to  c o n t a c t  with the  r e a r  s u r f a c e  and f ra m ew o rk  o f  the  dr iver ' s  
s e a tba ck .  All oc c u p an t s  were  t r a n s p o r t e d  by a m b u la n c e  to an a re a  hosp i ta l ,  bu t  only the  
fron t  s e a t  oc c u p an t s  r equ i red  e m e r g e n c y  room t r e a t m e n t  be fo re  be ing  r e leased .

R e s t r a i n t  and  Injury

Sea t ing  locat ion:  Driver  
Sex: M 
Age: 20 
Height :  6 f e e t  
Weight : 170 
R e s t r a i n t  used:  None 
P rope r  use? NA

This dr iver  was not  wear ing  th e  ava i l ab le  3 -poin t  l ap / shou lder  be l t  furni shed a t  his 
s e a t i n g  posit ion.  The s t e e r in g  co lum n was d e fo r m e d  upward  s evera l  inches.  The  whee l  
was di sp laced  fo rw ard  from i ts  6 o 'c lock to  1 o 'c lock posit ion,  and the  lower  in s t r u m e n t  
pa ne l  was broken,  with s u b s ta n t i a l  d i sp l a c em e n t  o f  var ious components .

Circumstances

Injuries AIS Probable  Source

L a c e r a t i o n  (6 cm deep) ,  l e f t  fo rehead 2 Windshield
Small  l ace ra t ions  (two),  above  r igh t 1 Windshield

eye
Unspec if i ed  l e f t  abdom ina l  injury 7 S te e r ing  a ssem bly
Contus ion ,  l e f t  knee 1 Lower in s t r u m e n t  panel
L a c e r a t i o n  (2 inch), r igh t  lower  leg 1 Lower in s t r u m e n t  panel

This man  r equ i red  2 days o f  hosp i t a l i za t ion .  Due to  a con t inu ing  co m p la in t  o f  abdomina l  
pain,  t r e a t i n g  physicians p e r f o r m e d  an  ex p lo ra to ry  abdomina l  p a r a c e n te s i s  t o  d e t e r m i n e  if 
t h e r e  were  i n t r a -a bdom ina l  rup tu re s  o r  l ac e ra t ions ,  and  found none.

. • k -  1
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S e a t ing  loca t ion:  Right  f ront  
Sex:  M 
Age:  25
Height :  5 f e e t  11 inches 
Weight : 165 
R e s t r a i n t  used: None 
P roper  use? NA

This  man was not  wearing the  ava i l ab le  3-poin t  lap / shou lder  r e s t r a i n t  provided  a t  his 
posi t ion.  T he re  was s u bs ta n t ia l  d i s to r t ion  of  t h e  i n s t r u m e n t  pane l  d i re c t l y  fo rw ard  of  this  
s t a t i n g  posit ion. The re  was no a p p a r e n t  c o n t a c t  d a m a g e  to  the  windshield d i re c t ly  
fo rw ard  of  this  s e a t  posit ion.

Injur ies 

Back s t r a in
L a c e r a t i o n  (8 cm), l e f t  knee 
Unspec if ied  e x te rn a l  supe r f ic i a l  

abrasions

AIS Probable  Source

1 Im pac t  fo rces
1 I n s t rum e n t  panel
7 F ron ta l  in te r io r

He was t r e a t e d  and re le a se d  from an  a r e a  hospi ta l .

Sea t ing  loca t ion :  L e f t  r ea r
Sex: F
Age:  15
Height :  5 f e e t  5 inches
Weight :  120
R e s t r a in t  used:  None
Prope r  use? NA

Injur ies AIS Probable  Source

Abrasion,  l e f t  s ide of  f ac e 1 Lef t  f ron t  s e a t b a c k
Abrasion,  lower  l e f t  leg 1 Lef t  f ront  s e a t b a c k
L acera t ion ,  r ight  hand 1 Ins t rum e n t  pane l

Although t r a n s p o r t e d  to an a r e a  hosp i t a l  a long  wi th  t h e  o t h e r  occupan ts ,  this  g ir l  did not  
requ i re  medica l  t r e a t m e n t .

This c a se  aga in  i l lu s t r a t e s  the  p o t e n t i a l  for  r e a r  s e a t  o c c u p a n t s  to  success fu l ly  "r ide 
down" c rash  fo rces  in s i tua t ions  t h a t  migh t  wel l  p roduce  ser ious  or  f a t a l  abdomina l ,  head,  
a n d /o r  sp inal  injur ies to  lap be l t e d  occupan t s .  O th e r  c a se s  of  success fu l ,  un res t ra ined ,  
rea r  s e a t  " c o n ta in m e n t"  can  be seen  in C a se  4 ( involving a  much higher  De l ta  V than  this  
case) ,  Case  7 (also involving a  much h igher  De l ta  V), the  un res t ra in ed  occupan ts  of  
Case  23, and  the  occupan t s  of  the  "compari son  veh ic le"  in Case  24. The  S a f e ty  Board 
be l i eves  t h a t  the  r e a r  s e a t  o c c upan t  in th is  case  migh t  well  have  sus ta ined  ser ious  head or 
in te rna l /sp ina l  injur ies in this speed  c hange  o f  24 mph b e c au s e  of  the  expe r ience  of  
s imila r ly  s i t u a t e d  r e a r  oc c u p an t s  in C a s e s  6, 8, 9, 10, 23, and  25.

The s e v e r i ty  of  injur ies su s ta ined  by th e  d r ive r  in th is  c a s e  probably would have  been  
reduc e d  if he  had been  wearing  the  ava i l ab le  l ap / shou lde r  be l t .  The r ight  f ron t  passenge r  
probably  would not  have c u t  his knee  on the  i n s t rum e n t  pane l  i f  he had worn his be l t ,  but  
he probably would have sus ta ined  som e  level  o f  injury due  to  the  im p a c t  fo rce .



- 135—

@  CASE 19 (CHI-85-H-OR27)

C a se  vehicle:  1979 Dodge R am c harge r ,  4 -whee l  dr ive
C a se  vehic le  weight :  4,720 pounds
Case  vehic le  D e l ta  V: 40.3 mph

■ Caie



Circumstances

A 1979 Dodge R a m c h a r g e r  was s t ruck  head-on  by a  1980 Oldsmobile  Cut lass ,  with a 
r esul t ing  De l ta  V of  40.3 mph to the  Dodge and  53.3 mph to the  Cut las s .  R e a rw a rd  
s t r u c t u r a l  col lapse  was more  than  35 inches a t  the  r igh t  f ront  of  t h e  Dodge;  d e fo r m a t io n  
a t  t h e  Oldsmobile 's  r ight  f ron t  exceeded  50 inches.

The un res t ra ined  41-year -o ld  man dr iving the  Dodge was ser iously  injured. His 
3 7 -y ea r -o ld  wife,  s e a t e d  r ight  f ront  r e s t r a ined  by a lap bel t ,  sus ta ined  massive  abdomina l  
t r a u m a  and  ce rv ica l  injur ies  t h a t  resul ted in her  dea th .  The couple 's  11-vear -o ld 
daugh te r ,  lying across  the  r e a r  bench  s e a t  un res t ra in ed ,  was ser iously  injured. The 
un res t ra ined  22 -vear -o ld  male  dr iver  of  the  Oldsmobi le  sus ta ined  c rushing  c h e s t  injur ies 
and was pronounced dead a t  t h e  scene .

R e s t r a i n t  and  Injury

Sea t ing  loca t ion:  Driver  
Sex: M 
Age: 41
Height :  5 f e e t  6 inches 
Weight : 150 
R e s t ra in t  used:  None 
Proper  use? NA

This man was  not  wear ing  the  lap be l t  a t  his posit ion.  There  was ex tens ive  
c o m p a r t m e n t a l  d i s to r t ion  fo rward  of  this s e a t  posi t ion:  the  en t i r e  s t e e r in g  a ssembly  was 
damaged ,  with fo rward d e fo r m a t io n  of  t h e  lower  rim reach ing  15 inches r e l a t i v e  to  the 
co lumn hub. The  e n t i r e  co lumn was col lapsed  fo rw ard  ap p ro x im a te ly  11 inches and  
downward  s e ve ra l  inches.  The  lower  in s t rum en t  pane l  s u r f a c e  was d i s to r t e d  fo rw ard  on 
the r ight  and  l e f t  side of  the  s t e e r in g  column.

Injur ies AIS Probable  Source

L a c e ra t i o n  (4 inch), lower  f ace 2 Ins t rum en t  pane l
Mult iple  contusions,  f ac e 2 Ins t rum en t  pane l
Unspec if i ed  head  injury (amnesia) 2 Ins t rumen t  pane l
Multiple  abrasions,  face 2 Ins t rum en t  panel
F r a c t u r e ,  l e f t  ribs 5 - 8 2 S te e r ing  assembly
Pneum othorax ,  l e f t  side 3 S te e r ing  assembly
Abrasion,  r igh t  knee I Lower i n s t ru m e n t  panel
Multiple  abrasions,  contusions 7 Fron ta l  in te r io r

to e x t r e m i t i e s
Contusions,  l e f t  c he s t 2 S tee r ing  assembly

This man was in a  hospi ta l  for  5 days  and was unab le  to  r e t u r n  to  work for  a t  l ea s t  1 
month.

As in s e ve ra l  c a ses  i nves t iga ted  bv the  S a f e t y  Board,  this  m an  was i n ac c u ra t e ly  
r ec o rde d  in m ed ic a l  r ep o r t s  as  having beer, e j e c t e d .  It is v ir tua l ly  c e r t a i n  t h a t  he was not .  
T h e re  was no l i f t ing  fo rce  dur ing  the  im p a c t  se quenc e  t h a t  could have a c t e d  upon his body 
mass to  br ing abou t  his e jec t ion .  The pr incipal  fo rc e  was  d i r e c t e d  from the  lower f ron t  of  
the vehic le  upwards,  and the  dr iver ' s  r e a c t i v e  t r a v e l  would have  been  fo rw ard  and  down. 
This t r a v e l  d i rec t ion  is e v idenced  by the  fo rw ard  d i sp l a c em e n t  of  t h e  lower  i n s t rum e n t



pane l  due to t h e  dr iver 's  knee  c o n t a c t ,  and the  fo rw ard  and downward d i sp lacem en t  of  the 
s t e e r in g  assembly .  With t h e  dr iver 's  body mass c o n c e n t r a t e d  lower than th e  s te e r ing  
co lumn' s  pr incipa l  s t r u c tu r e ,  a long with t h e  forward  and down r e a c t i v e  t rave l ,  the 
possibi l i ty  of  e jec t ion  can  be ruled out .  F u r th e rm o re ,  a t  maximum fo rce  exchange  
b e tw e e n  the  veh icles ,  the  d i s to r t e d  hoods of  the  vehicles  would have p rev e n ted  his 
fo rw ard  t rave l .  This man probably  was assi s ted  f rom th e  ca r  by a passerby,  just  as  his 
d a u g h te r  was.

Sea t ing  loca t ion :  Righ t  f ron t  
Sex:  F 
Age: 37
Height :  5 f e e t  6 inches 
Weight:  185
R e s t r a i n t  used:  Lap be l t  (ALR)
Proper  use? Yes

This wom an was wearing a lap be l t  with an ALR, a  sewn-in l a t c h p la t e  a t t a c h e d  to 
the  r e t r a c t o r  webbing, and a  pushbu t ton  re l ease  type  of  buckle  mounted  to a short  f lexible  
s ta lk .  Both t h e  r e t r a c t o r  ancho r  and r e s u l t a n t  buckle  posit ion were lo c a t e d  well below 
and behind the  woman 's  lower  body mass.

The re  was l i t t l e  c o m p a r t m e n t a l  compression  a t  this  sea t ing  position.  The re  was a 
c i r c u la r  depress ion  jus t  below the  hinged glove c o m p a r tm e n t  door,  d i rec t ly  forward of  the  
s e a t .  Inspec t ion of  the  r e s t . d i n t  sys tem  webbing r evea led  a fo rce  loading s c a r  on the 
r e t r a c t a b l e  l a t c h p l a t e  webbing.

Injur ies AIS Probable  Source

Multiple  l ace ra t ions ,  l e f t  eye 2 Ins t rumen t  pane l  and 
below

Contusion,  l e f t  t em pora l  lobe 2 Ins t rum en t  pa ne l  and 
below

Trans loca t ion ,  1st c e rv i ca l  v e r t e b ra 3 Hyperextens ion  force
C o m p l e t e  t r a n s e c t io n  of  spinal  cord 6 Hyperextens ion  force

a t  base  of skull
F r a c t u r e d  s te rnum 2 Lower e x t r e m i t i e s  c o n t a c t
Major  abra s ion ,  lower abdomen 2 Lap be l t
Major  contusion,  lower  abdomen 0& Lap be l t
Multiple  t ran sec t ions ,  small 5 Lap be l t

in te s t ine
T ransec t ion ,  descend ing  a o r t a 6 Lap be l t

(small  in tes t ine)
Extens ive  avuls ion, p o s te r io r

p e r i toneum 5 Lap be l t

This woman was found a t  the  a c c i d e n t  w i thou t  signs of  l ife.

This woman 's  in te rna l  injur ies  a p p e a r  to  have been  c o n c e n t r a t e d  in the  a r e a  d i rec t ly  
over  the  c r e s t  o f  the  ilium and  r esu l te d  from the  be l t ' s  pen e t r a t i o n  into the  abdominal  
cav i ty .  The  injury loca t ion  does no t  ind ica te  improper  be l t  rout ing  when the  fo rce  line, 
De l ta  V', and  r e s u l t a n t  body t r a v e l  a r e  cons idered .  An e x t r e m e ly  violent  jackkn i fe
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oc e u r re d  as  the  woman's  uppe r  and lower  body mass folded ove r  the  lap be l t  webbing.  The  
f ront  po r t ion  of  the  i liac c r e s t  is rounded;  as  a body j ackkni fe s  over  a lap be l t ,  the  be l t  
may also fold over ,  resu l t ing  in a much n a r ro w e r  r e s t r a in ing  su r f a c e .  As the  pelv ic  bone, 
i t s e l f  rounded,  pushes forcefu l ly  aga in s t  the  folded be l t  webbing, t h e r e  would be l i t t l e  
r e s i s t a n c e  to  the  webbing r iding up and  over  the  i l iac  c r e s t .  This f ac t ,  combined  with the  
fo rce  line ac t i n g  on the  v ict im 's  body s e e m s  to  ind ica te  t h a t  t h e  lap be l t  webbing was 
probably  rou ted  in the  a r e a  cons idered  to  be proper .  Had the  lap be l t  been  ro u te d  over  
the  m id-abdomen pr ior  to  the  im pac t ,  the  i n te rna l  injury p a t t e r n  would have  been  to 
organs  loca ted  higher  in the  abdom ina l  cav i ty .

If this passenger  had been  wear ing  a 3-point  lap / shou lder  be l t  s y s te m ,  the  
probab i l i ty  of  survival  would have  been much g r e a t e r .  Some level  of  r e s t r a i n t - r e l a t e d  
injur ies would be e x pe c te d ,  but  the  violent  j ackkn i fe  and  r e s u l t a n t  neck hyperex tens ion  
would not  have occurred .  The s e v e r i ty  o f  he r  in te rna l  injur ies a lso would have  been 
reduc e d  by use of  a shoulder  s t r ap ,  due  to  p reve n t ion  o f  the  jackkn i fe  ove r  t h e  lap be l t  
webbing.

S ea t ing  loca t ion:  Rear  s e a t
Sex: F
Age: 11
Height:  4 f ee t  6 inches
Weight:  70
R e s t ra in t  used: None
Prope r  use? NA

This child  was rep o r t ed ly  lying a c ro s s  t h e  r e a r  bench s e a t .  The re  was no 
c o m p a r t m e n t a i  compression  or  d e fo r m a t io n  a t  this  s e a t in g  a re a .

Injur ies  AIS Probab le  Source

F r a c t u r e ,  upper  r ight  f e m u r  3 R ea r  f ram ew ork  o f  f ront
s e a t

Abrasion,  chin  1 R ea r  f r a m ew ork  of  f ron t
s e a t

Major  contusion,  r ight  ank le  2 Rear  f r a m ew ork  o f  f ron t
s e a t

Lac e ra t ion ,  l e f t  upper  fo rehead  1 R ea r  f r a m ew o rk  o f  f ront
se a t

This girl  spent  4 days  in a local  hospi ta l .

She probably  c a m e  ou t  of  this  a c c id e n t  with a s  low a level  o f  injur ies  a s  could be 
e x p e c t e d ,  when the  high De l ta  V is cons id e red .  Even a  f u l l y - r e s t r a in e d  pas senge r  would 
probably  have  sus ta ined  m o d e r a t e  to  ser ious injury in this  speed  c hange  o f  m ore  than  
40 mph.

C e r ta in ly  the  types of  injur ies  she  su s ta ined  a r e  d i f f e r e n t  f rom these  which would be 
e x p e c t e d  i f a r e s t r a i n t  had been  worn.  If this  chi ld  had been  wear ing  a lap be l t  only,  it 
would be  r ea sonab le  to  e x p e c t  mass ive  injur ies  s im i la r  to those  sus ta ined  by th e  r ight  
f ront  passenger .  (See also the  injur ies  sus ta ined  by 13 -year-o ld  bovs,  l apbe l ted ,  in C a s e  I, 
u De l tu  V 37 mph c rash ,  o r  the  l a o - b e l t e d  ch i ld ren  in C a s e s  8, 10, and  23.)
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CASE 20 (FTW-85-H-OR39)

C a s e  vehicle:
C a se  vehicle  weight :  
C a s e  vehic le  Del ta  V:

1973 C hev ro le t  Impala ,  4-door  
5,200 pounds 
43 mph

So OlcLmo Lile.

»^-i  lf-*MO O 0
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Circumstances

A 1973 C h e v ro le t  Impala  was s t r u c k  head-on ,  r igh t  f ront  to l e f t  f ron t  co rne r ,  by a 
1980 Oldsmobile  88. From the  a r e a  o f  i m p a c t ,  t he  Oldsmobile  was d e f l e c t e d  r e a r w a r d  
a p p ro x im a te ly  14 f e e t  f rom i ts  or ig inal  t r a v e l  pa th .  The C h e v ro le t  r o t a t e d  
c o u n te rc lo c k w is e  over  27 f ee t  to i ts f inal  r e s t in g  posit ion.  Both vehic les  w ere  des t ro y e d  
by the  s e v e re  im p a c t  forces .

The C hev ro le t  was occup ied  by 6 m ale s  who ranged  in age  from 15 to  29 years .  
The re  were  no r e s t r a i n t s  being  used by th e s e  oc c u p a n t s .  This coll is ion re s u l te d  in f a t a l  
injur ies  to  the  un res t ra in ed  d r ive r  of  the  Oldsmobi le  (a 42 -year -o ld  man), t h e  C h e v ro le t  
d r iver ,  the  C h e v ro le t  c e n t e r  f ron t  passenger ,  and the  C h e v ro le t  r ight  r e a r  passenger .  The 
r igh t  f ront  passenger  of  the  C h e v r o le t  sus ta ined  se r ious  to  se ve re  injur ies and requ i red  
ex te n s iv e  m ed ica l  t r e a t m e n t .  Both t h e  c e n t e r  r e a r  and l e f t  r e a r  passenger  of  the  
C h e v r o le t  r ec e iv e d  only minor  contus ions  and  abras ions.

R e s t r a i n t  and Injury (Chevro le t)

S e a t ing  loca t ion :  Driver  
Sex: M 
Age: 28
R e s t r a i n t  used:  None 
P rope r  use? NA

This  d r ive r  was not  wear ing  the  a v a i l ab l e  l ap / shou lde r  be l t .  T he re  was massive 
r e a r w a r d  d i s to r t i on  of  the  f ron ta l  i n te r io r  a t  this  s e a t i n g  posit ion.  The in s t rum e n t  panel ,  
s t e e r in g  assem bly ,  and A pi l lar  with su rrounding  s t r u c t u r e  w ere  di sp laced  r e a r w a r d  into 
the  d r ive r ,  requi r ing ex tens ive  e x t r i c a t io n  e f f o r t s  by re sc ue  personnel .

Injur ies AIS Probable  Source

Fron ta l  subarachnoid  he m or rhage 3 C o ” apsed  s t r u c t u r e
Multiple l a c e ra t io n s  to  l iver 5 S te e r ing  assembly
L a c e ra t i o n s  to  abdomina l  wall 5 S te e r ing  a ssembly
Torn  a o r t a 5 S tee r ing  a ssem bly  fo rces
C on tuse d  lungs 4 S te e r ing  a ssem bly  fo rces
F r a c t u r e d  pelvis 2 Col lapsed s t r u c t u r e
F r a c t u r e d  l e f t  radius 2 Collapsed s t r u c t u r e
F r a c t u r e d  r igh t  fibula 2 Collapsed s t r u c t u r e
F r a c t u r e d  r igh t  t ibia 2 Collapsed  s t r u c t u r e

This r in died a f t e r  12 days of  in tens ive  c a r e  p rov ided a t  an  a r e a  hospi ta l .

This  s e v e r e  col lision was not  su rv ivab le  for  c i t h e r  dr iver .  The  f a c t  t h a t  the  
Chevro le t  d r ive r  l ived 12 days was  due only to t h e  in tens ive  e f f o r t s  of  medica l  personnel .  
Even if he had been  wear ing  th e  ava i l ab le  l ap / shou lde r  be l t ,  t h e  f ron ta l  i n te r io r  would sti ll  
have  co l l apsed  r e a r w a r d  into his body. T h e  f a c t  t h a t  the  l e f t  r e a r  passenge r  was  not  
r e s t r a i n e d  p robab ly  increased  th e  s e v e r i ty  of  this  d r ive r 's  mass ive  c h e s t  injur ies ,  a s  the  
s e a t b a c k  was loaded  and  pushed fo rw ard  in oppos i t ion  to  t h e  im p a c t  forces .  However ,  
even  w i thou t  this  addi t ional  s e a t b a c k  loading,  th is  man  would have  r ec e ive d  the  c r i t i c a l  
i n te rna l  injur ies  due  to the  c rush ing d e fo r m a t io n  o f  t h e  f ron ta l  in te r io r .
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Sea t ing  loca t ion:  C e n t e r  f ron t  
Sex: M 
Age: 25
Height :  5 f e e t  3 inches 
Weight:  152 
R e s t r a in t  used: None 
Proper  use? NA

This o c c u p an t  was not  wearing the  s t a t i c  lap be l t  ava i l ab le  a t  his s e a t ing  posit ion.
The re  was m o d e r a te  r ea rw a rd  d i sp la c em e n t  of  the  fo rw ard  c o m p a r tm e n t  a t  this

Injur ies AIS Probable  Source

Fac ia l  ab ras ions 1 Ins t rum en t  panel
windshield

Massively crushed  c h e s t  (upper) 6 In s t rum en t  panel
L a c e ra t i o n  o f  a o r t a 5 In s t rumen t  panel
Lacera t ion ,  l iver 4 In s t rum en t  panel
Bi la t e ra l  pu lmonary  contusion 4 Ins t rum en t  panel
Mult iple contusions and abrasions 7 Fron ta l  in te r io r

This oc c u p a n t  died as  a resu l t  o f  his injur ies.

Had som e type  of  upper  and lower body r e s t r a i n t  been  ava i l ab le  to, and used by, this 
man,  it  is possible he would have survived.  However ,  given the  high De l ta  V, he would 
s t i l l  have  b e e n  suscep t ib le  to  ser ious,  r e s t r a i n t  induced injur ies and o t h e r  injuries.

Sea t ing  loca t ion:  Right f ront  
Sex: M 
Age:  15
R e s t r a in t  used:  None 
Proper  use? NA

This passenger  was not  wear ing  the  lap /shou ld er  r e s t r a i n t  ava i l ab le  a t  his posit ion.
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Injur ies AIS Probable  Source

F r a c t u r e ,  l e f t  jaw 2 Ins t rum en t  panel  and 
A pi llar

F r a c t u r e ,  r ight  jaw 2 Ins t rum en t  panel  and 
A pi llar

L e F o r t  II f r a c tu r e 3 Ins t rum en t  panel  and 
A pi llar

L a c e ra t i o n ,  lower  lip 1 Inst rument  panel and 
A pi llar

F r a c t u r e ,  l e f t  side 1st rib 1 Ins t rum en t  panel  and 
A pi llar

Abrasion,  l e f t  f lank 1 Ins t rum en t  panel
Large  con tusion,  f ron t  lower 2 Ins t rumen t  panel  and

l e f t  leg below
Large  contusion ,  f ron t  lower 2 Ins t rum en t  panel  and

r igh t  leg below
Closed  d i sp laced  f r a c tu r e , 3 Ins t rum en t  panel  and

l e f t  pelvis below
Displaced f r a c t u r e ,  l e f t  6th rib 2 Ins t rum en t  panel  and 

below
Mult iple  con tus ions  and  abrasions 7 Ins t rum en t  panel  and 

below

This boy r e c e iv e d  ex tens ive  medica l  t r e a t m e n t  fo r  11 days be fo re  being di schargee  to 
o u t p a t i e n t  ca re .

If this  boy had used the  lap /shou lder  be l t ,  he  probably would have avoided his serious 
f ac ia l  injur ies ,  or  a t  l ea s t  they  would have  been  less s evere .  However ,  like the  o t h e r  f ron t  
s e a t  o c c u p a n t s  in this  s e v e re  im pac t ,  he would have been  suscep t ib le  to  serious injuries,  
be l t  induced and o therwise .

Sea t ing  loca t ion:  Lef t  r e a r  
Sex: M 
Age:  22
R e s t r a in t  used:  None 
Proper  use? NA

This  man was not  wear ing  th e  ava i l ab le  lap be l t .  There  s e e m s  to have been  l i t t l e  
fo rw ard  d i s to r t ion  of  the  r e a r  s u r f a c e  of  the  f ron t  s e a t b a c k  d i re c t ly  forward  of  this  
passenge r 's  posit ion.  It should be noted,  however ,  t h a t  the  d r ive r ’s body was com pressed  
r e a r w a r d  into  the  s e a t b a c k ,  due  to t h e  co l l apse  of  the  f ront  in te r io r  and s t e e r in g  
assem bly .

Injur ies  AIS Probable  Source

Mult iple  con tus ions  and  abrasions  1 Fron t  s e a tb a ck

This  passenge r  was t r e a t e d  and  re le a se d  a t  a loca l  hospi ta l .

•
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Sea t ing  loca t ion :  C e n t e r  r e a r
Sex: M
Age:  28
R e s t r a in t  used: None
Proper  use? NA

This passenge r  was not  wearing  the  s t a t i c  lap be l t  ava i lable  a t  his s e a t  posit ion.  
T h e re  was m o d e r a te  to se ve re  fo rw ard  d i s to r t ion  of  the  f ront  s e a tb a c k  cushion d i re c t l y  in 
f ron t  and toward  the r igh t  of  this s e a t  posit ion.

E m ergency  medica l  techn ic ians  said t h a t  this  passenger  was t a k e n  to an a r e a  
hospi ta l  with minor  contus ions  and abrasions.  Hosp i ta l  o ff i c ia ls  said t h a t  he mus t  have 
r e fu sed  t r e a t m e n t ,  s ince  the  hospi ta l  has no record  of  him.

Injur ies  AIS Probable  Source

Mult iple contus ions  and abras ions  1 Front  s e a tb a c k

The surviva l ,  with only minor  injur ies,  of  the  l e f t  and c e n t e r  r e a r  passengers  was due 
to  the  c o n ta i n m e n t  provided by th e  r e a r  s u r f a c e  o f  the  f ron t  s e a tba ck .  (See C ases  4, 18, 
23, and 24.)

S e a t ing  loca t ion:  Right  r ea r  
Sex: M 
Age: 23
Height :  5 f e e t  6 inches 
Weight : 138 
R e s t r a in t  used:  None 
P roper  use? NA

This pas senge r  was not  wearing the  ava i l ab le  l ap /shoulde r  be l t .  There  was 
subs tan t ia l  fo rw ard  d i sp lacem en t  of  the  e x t r e m e  r igh t  side of  t h e  front  s e a t b a c k  in f ront  
of  this  man.

Injur ies  AIS Probable  Source

T ra n se c t io n  of  a o r t a  6 Fron t  s e a t f r a m e

Massively c rushed  ches t 6
and in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple  l ac e ra t ions ,  l iver 4
and in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple  contusions ,  lower 
e x t r e m i t i e s

2
and  in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple abras ions,  lower 
e x t r e m i t i e s

2
and in te r io r  s idewall  

Fron t  s e a t f r a m e

1
and in te r io r  s idewall  

Fron t  s e a t f r a m e
and in te r io r  s idewall

v • “
This  man was p ronounced dead  a t  t h e  a c c id e n t  s cene ;  he was 
outboard" edge  of, the  f ront  s e a t  and r fght  in te r io r  s idewall .
‘ i i f  n

found wedged  b e tw e e n  the

<•



Had any of  the r e a r  o c c upan t s  been r e s t r a in ed  by the  ava i l ab le  lap bel t s ,  som e  leve l  
of  r e s t r a i n t - r e l a t e d  injur ies would have resu l ted ,  due  to d e c e l e r a t i o n  into the  2 - in c h -  
wide webbing. With the  p robabi l i ty  of  se ve re  jackkni f ing  ove r  the  be l t  and injury- 
producing hyperf lex ion.  F a t a l  in te rnal ,  spine,  or  head and  neck  injur ies would have been 
ve ry  possible i f lap be l t s  had been used in the  r e a r  s e a t .  The r ight  r e a r  passenger  probably  
would have  survived if he had been r e s t r a in ed  in a p roper ly  f i t t e d  lap /shou ld er  belt .
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CASE 21 (SEA-85-H-OR26)

C a se  vehicle:
C a se  vehic le  weight :
C ase  vehic le  De l ta  V:

1983 C he v ro le t  Malibu s t a t io n  wagon 
4,258 pounds 
18.3 mph

A V r

ih F - l  oTf-f-/

▼ t

Case- 'J c h c c  L w

n i t  f i r l .



Circumstances

A 1983 C hev ro le t  Malibu s t a t i o n  wagon was s t ruck  s t r a ig h t  head-on ,  l e f t  f ron t  to 
l e f t  f ron t ,  by a 1978 Ford Thunderb ird .  The  Malibu was occup ied by a l ap / shou lde r  be l t  
r e s t r a in e d  6 2 - y e a r - o l d  male  dr ive r ,  a lap / shou lder  be l t  r e s t r a in ed  6 5 - y e a r - o l d  m an  s e a t e d  
r ight  f ron t ,  a lap b e l t ed  5 9 - y e a r - o l d  woman s e a t e d  l e f t  r ea r ,  and a  lap b e l t e d  4 2 - y e a r - o l d  
woman s e a t e d  r igh t  r ea r .  The Thunde rb ird  was dr iven  by an un res t ra ined  47-yea r -o ld  
woman,  a c co m p a n ie d  by a 55 -year -o ld  woman in the  r ight  f ront ,  probably un res t ra ined .  
The  De l ta  V for  bo th  vehic les  was v ir tua l ly  iden t ica l  a t  a p p ro x im a te ly  18 mph 
( longi tudinal) .

This a c c i d e n t  r e su l ted  in m o d e r a t e  injur ies to  the  Malibu dr iver .  The r em a in ing  
passengers  of  the  Malibu sus ta ined  minor  injur ies.  The  u n res t ra ined  o c c u p a n t s  of  the  
Thunderb ird  r ece ived  minor  injur ies.

R e s t r a in t  and  Injury

S ea t ing  loca t ion:  Driver  
Sex: M 
Age:  62
Height:  5 f e e t  7 inches 
Weight : 160
R e s t r a i n t  used:  Lap /shou lder  b e l t  (ELR)
Proper  use? Probably

This  d r ive r  was w ear ing  a  3-poin t ,  cont inuous  loop, lap / shou lder  b e l t  with ELR, a 
windowshade tension re l i e f  f e a t u r e ,  a  c inching type  o f  l a t c h p la t e ,  and a pushbut ton  
re l ease  type  of  buckle  a t t a c h e d  to a f lexible  s ta lk .  The  occupan t  desc r ibed  the  p r e - c ra s h  
lap be l t  a d ju s t m e n t  as  snug, pos i t ioned  low on his hips, bu t  he was unable  to r e l a t e  the  
shoulder  s t r a p  a d ju s tm e n t .  T h e re  were  fo rc e  loading marks  on the  s y s te m  webbing, 
a t t r i b u t e d  to  webbing load a t  the D-r ing.  The  s t e e r in g  a ssem bly  was d i sp laced  inboard 
and the  i n s t ru m e n t  pane l  was  m o d era te ly  de fo rm ed .

Injur ies AIS Probable  Source

Abrasion,  l e f t  fo rehead 1 S te e r ing  wheel  r im
Sprain,  r ight  shoulder 1 Im pa c t  fo rces
Contusion,  l e f t  elbow 1 In te r io r  s idewal l
Major contus ion,  r igh t  thigh 2 S te e r ing  wheel  r im
Abrasion,  l e f t  fo rea rm I In te r io r  s idewal l
Small  l ac e ra t io n ,  l e f t  hand 1 Broken s ide glass

This man  was t r e a t e d  and  re leased  a t  a loca l  hospi ta l .  He migh t  have sus ta ined  se r ious  
injur ies  if he  had been un res t ra ined ,  making vio len t  c o n t a c t  with the  P e e r i n g  assembly ,  A 
pi l lar ,  and  lower in s t r u m e n t  panel.
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S e a t ing  loca t ion:  Right  f ront  
Sex: M 
Age: 65
Height :  5 f e e t  11 inches 
Weight : 195
R e s t r a i n t  used:  Lap /shou lder  be l t  
P rope r  use? Unknown

This pas senge r  was wear in g  a  l ap / shou ld er  be l t  s im i la r  to the dr iver 's .  No 
in fo rm a t ion  concern in g  p rec ra sh  sys tem  a d ju s t m e n t  was furnished by this  occupan t .  
T h e re  was a fo rc e  loading sca r ,  a t t r i b u t e d  to the  D-r ing,  on the  sys tem  webbing a t  
a p p ro x im a te ly  33 inches above  the  r e t r a c t o r .  The re  was no c o m p a r t m e n t  d e fo rm a t io n  
no ted  fo rw ard  of  this  s e a t ing  posit ion.

Injur ies AIS Probable  Source

T ra n sv e r s e  f r a c tu r e ,  10th and 11th 
l e f t  ribs

1 Shoulder  s t r ap

Abrasion,  l e f t  e lbow I Right  s ide s te e r ing  
wheel  rim

Abrasion,  l e f t  fo rea rm 1 Right  s ide s te e r ing  
wheel  rim

Cc tusion, d iagonal ly  ac ross  c h e s t 1 Shoulder  s t r a p
Abrasion,  d iagonal ly  ac ros s  c hes t 1 Shoulder  s t r a p
Contus ion ,  ov e r  l e f t  i l iac  c r e s t 1 Lap be l t
Small  l a c e ra t io n ,  lower  r igh t  leg 1 Lower i n s t rum e n t  p

This  man was t r e a t e d  and  re le a se d  a t  an a r e a  hospi ta l .

Given this  man's  he ight ,  he probably  would have  rece ived  som e  leve l  o f  fac ia l  
injur ies  ( f rom c o n ta c t i n g  the  windshield),  a long  wi th  a higher  l eve l  of  injur ies to  his lower 
e x t r e m i t i e s ,  due to  c o n t a c t s  with the  lower  in s t ru m e n t  pane l  and below,  if he had been 
un res t ra ined .

Sea t ing  loca t ion :  L e f t  r e a r  
Sex: F 
Age:  59
Height :  5 f e e t  6 inches 
Weight : 155
R e s t r a i n t  used:  Lap be l t  (ALR)
Prope r  use? Yes

This  passenge r  was w ea r ing  a  lap  be l t  with an ALR, a sewn- in l a t c h p la t e  a t t a c h e d  to 
the  r e t r a c t a b l e  webbing,  and a  pushbu t ton  r e l e a s e  type  of  buckle .  The buckle  was 
a t t a c h e d  to an 11 - inch  po r t ion  of  webbing which e n t e r e d  the  s e a t ing  a r e a  a t  the  junc t ion  
o f  the  upper  and  lower  s e a t  cushions.  This  woman said t h a t  the  p re -c ra s h  lap be l t  
a d ju s t m e n t  was "snug," wi th  the  webbing posi t ioned  low on he r  hips. The re  was no 
c o m p a r t m e n t  d e fo r m a t io n  a t  this  s ea t in g  posit ion.



Lac e ra t ion  (1 cm),  over  l e f t  eye 
Abrasion,  lower abdomen 
Contus ion ,  lower abdomen 
Contusion,  a round l e f t  eye

Injur ies AIS Probable  Source

1 Eyeglasses
1 Lap be l t
1 Lap be l t
1 Front  s e a tb a c k

She was t r e a t e d  and re leased  a t  an a reu  hospi ta l .  A S a f e ty  Board followup in te rv iew  
r e v e a le d  t h a t  she was s ti ll  expe ri enc ing  abdomina l  t ende rnes s  1 month a f t e r  the  a c c ide n t .

It is highly probable  t h a t  this woman 's  p r inc ipal  d e c e l e r a t io n  in this  m o d e r a t e  
(18 mph Del ta  V) c ra sh  took p lace  into the  r e a r  su r f a c e  o f  the  f ron t  s ea t .  Given the  r e a r  
c o m p a r t m e n t  dimensions,  she moved fo rw ard  into the  lap be l t  only a sm a l l  a m o u n t  be fo re  
she c o n t a c t e d  the  s e a tba ck .  Thus,  the  p e n e t r a t i o n  of  the  lap be l t  into her  abdomina l  a r e a  
was not  fo rce fu l  enough to  cause  ser ious  in te rna l  injury.

Sea t ing  loca t ion :  Right  r e a r  
Sex: F 
Age: 42
Height :  5 f e e t  2 inches 
Weight:  170
R e s t ra in t  used:  Lap be l t  (ALR)
Proper  use? No

This passenger  was wear ing  a  lap be l t  s im i la r  to her  s e a t  mate 's .  The re  was no 
de fo rm a t io n  of  the  c o m p a r t m e n t  a t  this  s e a t in g  posit ion.

Injuries AIS Probable  Source

Abrasion, l e f t  fo rehead 1 R ear  s u r f a c e  of  f ron t
seat.

Contus ion ,  mid-abdomina l  a r e a 1 Lap be l t
Contus ion ,  l e f t  knee 1 R e a r  s u r f a c e  of  f ron t

s e a t
Contusion,  r igh t  knee 1 R ear  s u r f a c e  of  f ron t

s e a t

She was t r e a t e d  and r e leased  a t  an  a r e a  hospi ta l .  A S a f e ty  Board fol lowup in te rv iew one 
month  a f t e r  the  a c c id e n t  r e v e a le d  t h a t  she was e xpe r ienc ing  abdomina l  so reness  and 
bruis ing was s t i l l  ev ident .

The  p rec ra sh  a d ju s t m e n t  of  this  woman's  lap be l t  was desc r ibed  as  "snug," but  with 
the  webbing posi t ioned  above  the  navel .  Desp i te  the  i n c o r r e c t  p l a c e m e n t  of  this  lap bel t ,  
and the  ove rw e igh t  condi t ion  of  this  woman,  the  D e l ta  V was su f f i c i e n t ly  low in this  ca se  
(combined  with her  pr inc ipal  d e c e l e r a t io n  into the  r igh t  f ron t  s e a tb a ck )  to  p re v e n t  ser ious 
i n te rna l  injury.

The most  ser ious  injury su s ta ined  in this  c ra sh  was the  c on tused  thigh  of  the  Malibu 
dr ive r .  All o ther s ,  r e s t r a in e d  and  un res t ra ined ,  s u f f e r e d  only minor  injuries.  If the  r e a r  
s e a t  passenge rs  in the  Malibu had been  wear ing  lap /shou lder  be l ts ,  they  probably  would 
not  have sus ta ined  minor  f ac ia l  injuries.
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9 CASE 22 (FTW-86-H-ORQ2)

C a se  vehicle:
Case  vehicle  weight :
C ase  vehic le  De l ta  V:

1979 Chevro le t  ImpUa s ta t io n  wagon 
4,700 pounds 
35 mph
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A 1979 C h e v ro le t  Impala  s t a t io n  wagon s t ruck  a 1984 Kenworth t r a c t o r - t r a i l e r  
(gasol ine tanker )  head-on ,  r ight  f ron t  to r igh t  f ront .  The  s t a t io n  wagon was dr iven  by a 
2 8 - y e a r - o l d  man ac com pa n ie d  by six o t h e r  passengers  who ranged  in age f rom 10 months 
to  9 years .  None of  the  s ta t ionw a gon  oc c upan t s  w e re  r e s t r a ined .

The t ruck  was haul ing 8,600 gallons of  gasol ine a t  a  d r i v e r - e s t i m a t e d  55 mph when 
the  im p a c t  occu r red .  The  e s t i m a t e d  r ight  f ront  to  r igh t  f ron t  s t r u c tu r a l  ove r lap  in the  
col lision was 24 inches;  the  c rash  de s t roye d  the  passenger  c a r  and r esu l ted  in a pos t -c ra sh  
gasol ine  f ire t h a t  subs tan t ia l ly  consumed  the  gaso l ine t ruck .

The s t a t io n  wagon d r ive r  rece iv ed  m o d e r a t e  injur ies.  The  r igh t  f ront  passengers ,  a 
1 0 - m o n th -o ld  in fan t  g ir l  and a  9 - y e a r - o l d  girl ,  r e c e iv e d  m o d e r a t e  to se r ious  injuries.  
Injur ies sus ta ined  by the  r e a r  s e a t  passengers  var ied ,  wi th  a 1 0 - m o n t h -o l d  in fan t  girl  
being held a t  c e n t e r  r e a r  and a 6 - v e a r - o l d  boy in the  r igh t  r e a r  r ece iv ing  the  most  serious 
injuries.  The 3 - y e a r - o l d  boy a t  l e f t  r e a r  r e c e iv e d  m o d e r a t e  injur ies ; the  5 - y e a r - o l d  girl  
a t  c e n t e r  r e a r  rece iv ed  only minor  injuries.

R e s t r a i n t  and  Injury

SeaL.ng locat ion :  Driver
Sex: M
Age:  28
R e s t ra in t  used: None
Proper  use? NA

This d r ive r  was not  wear ing  th e  ava i l ab le  3 -poin t  l ap / shou lder  bel t .  Th^re  was 
fo rward d i sp la c em e n t  of  the  s t e e r in g  issembly and  d i s to r t ion  of  the  upper  i n s t rum e n t  
panel  s u r f a c e  in f ront  of  the  dr iver .  Fo rward  d i sp la c em e n t  of  the  lower  i n s t rum e n t  panel  
s u r f a c e  was also no ted  a t  bo th  t h e  l e f t  and r igh t  s ides of  the  s t e e r in g  co lumn.

Circumstances

Injur ies AIS Probable  Source

Closed head  injury 2 S tee r ing  assembly 
and windshield

Unspec if ied  neck injury 1 S tee r ing  assembly 
and  windshield

L acera t ion ,  r igh t  knee  and below 1 Lower in s t ru m e n t  panel
Mult iple  contusions,  ab ras ions 7 F ro n ta l  in te r io r

The fo rces  a c t i n g  on the  C h e v ro le t  d r ive r  w e r e  not  as  g r e a t  as  those  ac t i n g  through  
the  r igh t  s ide o f  the  veh icle ,  due  to the  rap id  c o u n te rc lo c k w is e  ro ta t ion .  It would be 
d i f f icu l t  to say  t h a t  his injury leve l  would have  been  r educ e d  had he been r e s t r a in ed  by 
the  ava i l ab le  sys tem . With t h e  speed  involved,  i t  is q u i t e  l ikely t h a t  som e  level  of  
m o d e r a te  injury would s t i l l  have  occu r red .



Sea t ing  loca t ion :  Righ t  f ron t ,  on lap of  a 9-yea r -o ld  girl  
Sex:  F
Age:  10 months 
R e s t ra in t  used:  None 
P rope r  use? NA

T here  was sub s ta n t i a l  r e a r w a r d  d i s to r t i on  of  the  f ron t  a r e a  a t  this  posit ion.  The 
A pi l lar  was di splaced r e a r w a r d  se v e r a l  inches,  and  e x te r io r  com ponen ts  a p p a re n t ly  
in truded  into  t h e  passenger  c o m p a r t m e n t  a t  windshield level.  A c c u r a t e  d o c u m e n ta t io n  of  
the  c o m p a r t m e n t  compress ion  was no t  possible,  due to  e x t r i ca t io n  a l t e r a t io n s .  The 
s e a t b a c k  a t  this  posi t ion was de fo rm ed  fo rw ard  severa l  inches, due to loading by the  r e a r  
s e a t  occupan ts .  The  in s t r u m e n t  pane l  fo rw ard  of  this  sea t ing  posit ion was found with 
s u bs ta n t ia l  de fo rm a t ion ,  pushed inward and upward  from i ts  lower su r face .

Injur ies AIS Probable  Source

Closed  head  injury w/neuro log ic  d e f e c t 3 In s t rum en t  panel
O cc ip i t a l  h e m a t o m a 1 Ins t rum en t  panel
Contus ion ,  r igh t  check 1 Ins t rum en t  panel
L acera t ion ,  l e f t  hand 1 Ins t rum en t  panel

This chi ld was mos t  l ikely c om pres sed  b e tw e e n  the  i n s t r u m e n t  pane l  and the  9 - y e a r - o l d  
who was repo r ted ly  holding he r  a t  the  t im e  of  the  c rash .  If this  in fan t  had been  p roper ly  
r e s t r a in e d  a t  c e n t e r  f ront  in an a d e q u a t e  child s a f e t y  s e a t ,  she probably  would have 
e sca pe d  wi thou t  ser ious injuries.

Sea t ing  loca t ion :  Righ t  f ron t  (holding infant)
Sex: F 
Age:  9
R e s t r a i n t  used:  None 
P roper  use? NA

This child  was not  wear ing  th e  ava i l ab le  3-point  lap / shou lder  bel t .  It was rep o r ted  
t h a t  she was holding a  1 0 - m o n t h -o l d  chi ld  on he r  lap a t  t h e  t im e  of  the  coll is ion. See 
previous  o c c u p a n t  discussion for  desc r ip t ion  of  c o m p a r t m e n t ,  postc rash.

Injur ies AIS Probable  Source

Pulmonary  con tusion 3 Ins t rum en t  panel
C o m m in u te d  f r a c tu r e ,  r igh t  ulna 3 in s t ru m e n t  panel
C o m m in u te d  f r a c tu r e ,  r ight  radius 3 Ins t rumen t  panel
Displaced f r a c tu r e ,  l e f t  ulna 3 Ins t rum en t  panel
Displaced f r a c tu r e ,  l e f t  radius 3 Ins t rum en t  panel

The  9 - y e a r - o l d  probably  would have  r ec e ive d  ser ious  Injuries even if she had been  
p roper ly r e s t r a in e d  by the  3-point  l ap / shou lder  bel t .  This sea t ing  c o m p a r t m e n t  had 
ex tens ive  intrusion from e x te r io r  c o m pone n t s  which p e n e t r a t e d  a t  ap p ro x im a te ly  the  level  
w here  a r e s t r a in e d  occupan t 's  head  and upper  to rso  would have  been  posi t ioned  due to the  
shou lder  s t r ap .  It could be s pe cu la te d  t h a t  this  a c c i d e n t  would not  have  been  surv ivab le  
for  a  fully r e s t r a in e d  adu l t  o c c u p an t  be c ause  of  t h a t  ex tens ive  intrusion.
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Sea t ing  loca t ion:  L e f t  r e a r  
Sex: M 
Age: 3
R e s t r a in t  used:  None 
P roper  use? NA

This boy was not  r e s t r a in e d  by the  ava i l ab le  lap  be l t .  There  was no intrusion of  the  
passenge r  c o m p a r t m e n t  a t  this posi t ion.  However ,  t h e  back  cushion o f  the  f ron t  s e a t  was 
d e fo r m e d  fo rw ard  s e ve ra l  inches d i rec t ly  in f ron t  of  this  occupan t 's  p r ec ra sh  s e a t ing  
posit ion.

Injur ies

F r a c t u r e d  r ight  m e t a t a r s a l s  
L a c e ra t ion ,  r igh t  fo rehead  
N o n p e n e t ra t i n g  l a c e ra t io n ,  lef t  

abdomina l  wal l 
Unspecif ied  closed  head injury

Contusion,  b r idge  o f  nose

Contus ion ,  l e f t  cheek  
Abrasion,  a n t e r i o r  r igh t  lower  leg 
F r a c t u r e ,  r igh t  hand m e t a c a r p a l

AIS

2
I
1

Probable  Source

R ea r  of  f ront  s e a t  
Rear  of  f ron t  s e a t  
In te r io r  s idewall  c om ponen t s

B pi l lar  and r e a r  of  f ron t  
s e a t

B pi llar  and  r e a r  of  f ron t  
s e a t  

B pi llar
R ea r  o f  f ron t  s e a t  
R e a r  of  f ron t  s e a t

This boy was a d m i t t e d  t o  a  local  hospi ta l  for  3 days  due to  the  closed  head injury and  
f r a c tu r e d  r ight  foot.

This  l i t t l e  boy sus ta ined  less  ser ious injur ies  than  would normal ly be e x p e c t e d  in an 
a c c id e n t  of  this  s ever i ty .  He was a l lowed to  d e c e l e r a t e  into the  r e a r  s u r f a c e  of  the  front  
s e a t b a c k  wi thou t  ser ious injury. He should have  b e e n  in a  child s a f e t y  d ev ice  a p p ro p r i a t e  
for  his s ize  and  weight .  Given the  se v e r i ty  o f  this  coll is ion,  it  is ve ry  l ikely t h a t  se r ious  
to  c r i t i c a l  injur ies would have  o c c u r r e d  if this boy had been  lap bel t ed .

Sea t ing  loca t ion :  C e n t e r  r ea r ,  on lap o f  5 -year -o ld  girl  
Sex:  F
Age: 10 months  
R e s t r a i n t  used:  None 
P rope r  use? NA

The back  cushion of  the  f ron t  s e a t  in f ron t  of  this  in fan t  was d e fo r m e d  fo rw ard  severa l  
inches.  Multiple  scuf fs  on the  r e a r  s u r f a c e  upho ls te ry  w e re  no ted  ac ross  the  e n t i r e  width 
o f  the  fron t  s e a t b a c k  cushion.

Injur ies  AIS

I n t r a -a bdom ina l  7
injury ( requi red  surgery)

F r a c t u r e ,  r igh t  f em u r  3

Probable  Source

Com press ion  b e tw e en  
5 - y e a r - o l d  holding 
her  and f ron t  s e a tb a c k  

Com press ion  b e tw e e n  
5 -vea r -o Id  and front  
s e a t b a c k



This  in fan t  sp e n t  an unspeci f ied  per iod  of t im e  in an a r e a  hosp i ta l  for  su rge ry  and o th e r  
t r e a t m e n t .

If th is  in fan t  had been  p roper ly  r e s t r a i n e d  in a child s a f e t y  s e a t ,  i t  is unl ikely t h a t  
any se r ious  injur ies  would have  occur red .  How ever ,  t h^ re  was insuf f ic ien t  s pace  to  instal l  
a s a f e t y  s e a t  fo r  this  child.

Sea t ing  loca t ion :  C e n t e r  r e a r  (holding in fant)
Sex: F
Age: 5
R e s t r a i n t  used:  None
Prope r  use? NA

This  child  was no t  wear in g  th e  ava i l ab le  s t a t i c  lap be l t  a t  h e r  s e a t i n g  posi t ion.  She 
was rep o r t ed ly  holding a 1 0 - m o n th -o R 5 child  a t  the  t im e  of  t h e  a c c id e n t .  The back  
cushion o f  the  f ro n t  s e a t  was de fo rm  fo rw ard  se v e r a l  inches in f ro n t  of  this  s e a t  
posit ion.  Multiple  s cuff s  on the  r e a r  r  . r f a c e  uphols te ry  were  no ted  ac ros s  the  e n t i r e  
wid th  of  t h e  f ron t  s e a tb a c k  cushion.

Injur ies  AIS Probable  Source

Abrasion,  r igh t  wr i s t  1 R e a r  o f  f ro n t  s e a t b a c k
Super f i c ia l  ab ras ions ,  con tus ions  1 R e a r  o f  f ro n t  s e a tb a c k

She was c h e c k e d  a t  an  a r e a  hosp i t a l  and r e l e a s e d  wi thou t  s ign i f ican t  injury.

The 5 - y e a r - o l d ' s  d e c e l e r a t i o n  was cushioned by the  in fan t  she was holding a t  the  
t im e  of  t h e  c rash .  Even wi thou t  the  cushioning,  th is  chi ld  probab ly  would not  have 
sus ta ined  ser ious  injury, due  to  the  c o n ta i n m e n t  provided  by th e  r e a r  s u r f a c e  of  the  f ron t  
s e a tb a c k .  If this pas senge r  had been  lap be l t ed ,  he r  e n t i r e  d e c e l e r a t i o n  would have  been 
into the  2 - in c h - w i d e  r e s t r a i n t  webbing, and  ser ious  i n te rna l  injur ies  might  wel l have 
r e s u l te d  from such a de c e l e ra t io n .

Sea t ing  loca t ion:  R igh t  r ea r  
Sex: M 
Age: 6
R e s t r a i n t  used:  None 
P rope r  use? NA

This chi ld was no t  wear ing  t h e  ava i l ab le  lap  be l t  a t  his s e a t ing  posit ion.  There  was 
probab ly  e x te r io r  m e t a l  intrus ion  in to  this  c o m p a r t m e n t  a r e a .  Also, t h e  back  cushion of  
t he  f ro n t  s e a t  was  d e fo r m e d  fo rw ard  se v e r a l  inches  a t  t h e  f ro n t  of  this  s e a t i n g  posi t ion. 
Mult iple  a r e a s  o f  s c u f f s  w e re  no ted  ac ros s  the  r e a r  s u r f a c e  o f  the  f ron t  s e a t b a c k  fo rw ard  
o f  th is  s e a t  posit ion.

O v  4  - W a i



Injur ies AIS Probable  Source

L a c e r a t i o n  (1 inch), over  l e f t  eye 1 Intrusion of  e x t e r io r  
m e ta l

L a c e ra t i o n  (2 inch), under  lower  lip 1 Intrusion o f  e x te r io r  
m e ta l

Avulsion,  f ron t  too th 1 Intrusion of  e x te r io r  
m e ta l

P u n c 'u r e ,  r igh t  shoulder  c r e s t 1 Intrusion of  e x te r io r  
m e ta l

L a c e r a t i o n  (3 inch), r ight  s ide neck 2 Intrusion of  e x t e r io r  
m e ta l

H e m a to m a ,  r igh t  fo rehead 1 B pi llar
Mild c ’osed head  injury o B pi llar
Large  l ac e ra t io n  of  tongue 2 Forces  t r a n s m i t t e d  through 

t e e t h
Abrasion,  r igh t  knee 1 R ear  o f  f ron t  s e a t
C h e m ic a l  ke ra t i t i s ,  l e f t  eye 1 B a t t e r y  ac id  or  fuel  spill

This  boy r equ i red  3 days o f  hosp i t a l i za t ion .

While use o f  a  lap be l t  by this  boy might  have  p r e v e n t e d  the  f ac ia l  l a c e ra t io n s  and 
contus ions  r e c e iv e d  from in truding e x te r io r  com ponen t s ,  t h e  lap be l t  i t s e l f  would probab ly  
h a v e  r e s u l t e d  in a  more  ser ious level  of  injuries.  A d e c e l e r a t i o n  impulse o f  35 mph into 
th e  2 - in c h - w i d e  lap  be l t  could have  caused  ser ious  i n t ra -abdom ina l  injur ies,  r egard le ss  o f  
p r e - c ra s h  a d ju s tm e n t .  The  p robab i l i ty  of  head  or  c e rv i c a l  injury would have  been  
in c re ase d  by jackknif ing  over  t h e  lap be l t  webbing.

If a  l ap / shou ld er  b e l t  had been  ava i lab le  to,  and  worn by, this  boy,  he  could probably  
have  r idden  down the  d e c e l e r a t i o n  with only m o d e r a t e  contusions r esu l t ing  from the  
r e s t r a i n t  webbing.  With upper  torso r e s t r a i n t ,  his head  would no t  have been  a l lowed to 
c o n t a c t  the  B pi l lar  and  in truding  e x te r io r  m e ta l .
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C ircum stances

A 1984 Ford Econoline van, configured for 19 passengers,  s truck a 1984 Lincoln 
Town Car. The collision des troyed the front s t r u c t u re  of both vehicles,  with rearward  
s tr uc tura l  col lapse 20 inches a t  the r ight front  of the van and 28 inches a t  the le f t  front 
of tne Lincoln.

The impact  resulted in fa ta l  injuries to the unrestrained 5 5 - y e a r - o l d  woman driving 
the Lincoln and serious injuries to the unres trained 24-vear-old woman van driver.  One of 
the co rrec t ly  lap bel ted  van passengers,  a 6 - y e a r - o l d  girl s ea te d at  the e x t re m e  le f t  rear  
position, sustained cervical  frac tures,  head injuries, and massive internal injuries which 
proved fatal .  Five of the remaining 6 co rrec t ly  lap bel ted van passengers,  all 6- or 
7-year-olds,  sustained serious to cr i t ic a l  injuries which varied from pelvic frac tu res  with 
abdominal injuries to head injuries. The 5 children who were not wearing lap bel ts  
received only minor injuries. This was not  a severe  impact  for the van.

This case should be com pared  with No. 4 involving a van occupied by lap bel ted and 
unrestrained teenagers ,  with s imilar  results.

To the e x t e n t  th a t  the lower framework of  the bench s ea ts  in this van deformed 
forward, it  probably gre a t ly  helped to reduce the injury of the ciiildren. due to energy 
dissipat ion over  a much g r e a t e r  d istan ce than would have been al lowed with rigid, non­
deforming framework.

It is possible th a t  if the lap bel t  webbing anchors had been mounted on the seat  
framework,  r a t h e r  than on the floor, the bel ted children's injuries might have been less 
severe.  By allowing the occupant  to "ride down" the impulse as  the s ea ts  def orm s  
without the f loor-anchored webbing pulling the lower body downward, lower forces  m ig.it 
have been t ra n s m i t t e d  to these children's oodies.

Restraint and Injury

Seating location: Driver
Sex: F
Age: 24
Height: 5 fe e t  5 inches
Weight: 125
Rest rai nt  used: None
Proper use?  NA

The van driver  was not wearing the 3-point lap/shoulder bel t  provided a t  her 
position. Witnesses said tha t ,  just before the van went out  of  cont rol  and crashed,  the van 
dr iver  apparently  "passed out" and leaned over  toward the r ight side of  th e van's front 
passenger  com p a r tm e n t .  This ac t ion  would have placed her upper torso rear w ar d of the 
van's engine cover  which was lo cated  c e n t e r  front,  bet wee n the c • ver's s e a t  and right 
front  passenger's sea t .  There was extensive forward disp lacement  the s teer in g  wheel 
r im. a t  the 12 to  5 o’clock area ,  along with substantial  dam age  a n . distort ion to the left  
rea r  su rface of the engine cover.  Ther e were depressions in the i n s u u m e n t  panel surface  
a t  the top .’en ter  and a t  the lowei lef t ,  be tween th e s teer in g column and le f t  side door. 
The driver' - sea t  was found a t  its forw ardmost  adj ustmen t,  and th e s ea tb a ck  was displaced 
forward s e ’.e ra l  inches a t  the top right .



Injuries AIS Probable Source

Multiple facial  contusions 2 Instrument  panel
Multiple small facial  la cerat ions 1 Engine cover
Frac ture s,  l e f t  side 1 and 2 ribs 1 Steering assembly
Contusion, le f t  upper chest 2 Steering assembly
Bilatera tulmonary contusions 4 Engine cover and steer ing

assembly
Avulsion f rac ture ,  r ight  elbow 3 Engine cover
Contusion, r ight clavicular a r e a 1 Engine cover
Large lacerat ion,  le f t  thigh 2 Engine cover
Multiple contusions,  le f t  leg 1 Engine cover, instrument

panel
Multiple contusions,  r ight  leg 1 Engine cover, instrument

panel
Concussion with amnesia 3 Instrument  panel
Abrasions, r ight hand 1 Frontal  interior
Abrasions, le f t  hand 1 Frontal  interior

This woman required 14 days of  hospitalizat ion.

Her injury level would probably not  have changed had she been wearing the available  
3-point lap/shoulder bel t.  If she did indeed "pass out" and lean toward the r ight , the 
leaning act ion would have taken her  from behind the shoulder s trap.  Even the amount  of 
pre- im pact  inboard leaning shown by her  c o n t a c t  points would have ne gat ed  the value of 
the shoulder s trap,  leaving only a lap bel t  to d e c e le r a t e  into. Her head and upper torso 
would have con t a c te d  the s teeri ng assembly and ins trument  panel , while her lower 
abdomen would have oeen a t  the merc y of the lap bel t.  All things consi< .ed,  this driver  
probably rode down the impact  as well as  could be hoped for in this acc ident .

Seating location: Bench 1, e x t re m e  le ft  
Sex: M 
Age: 6
Height: 47 inches 
Weight: 48 
Res trai n t  used: None 
Proper  use? NA

There were several  inches of  forward displacement  a t  the upper r ight side of the 
driver's s e a t  back,  direct ly  forward of  this seat ing  position.

Injuries AIS Probable Source

Lacerat ion,  r ight side lower lip 1 Driver’s sea tback
Abrasion, r ight  side forehead 1 Driver's seatback
Abrasion, r ight side fac e 1 Driver's sea tback
Abrasion, inner r ight  thigh 1 Driver's sea tb a ck

This child was a d m it t e d  to a local hospital  for an unspecif ied period.
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Although this child said th a t  he was wearing the s ta t ic  lap bel t  provided, the 
evidence is th a t  he was unrestrained.  This child's s ize would not have al lowed him, if 
bel ted,  to make the c o n tac ts  which were ap pa rent  in the a rea  of  his position. Being 
unrestrained,  he was in fac t  al lowed to d e c e le r a t e  into the relat ive ly forgiving rear  
surface  of  the driver's seat .

Seating location: Bench 1, inside lef t  
Sex: M 
Age: 7
Height: 42 inches 
Weight: 61

R es trai nt  used: Lap bel t  (s ta t ic )
Proper use?  Yes

This boy was wearing a s ta t ic  lap bel t  a t  ^he t ime  of  the collision. The system used 
incorporated a l i f t - relea se  type of  buckle,  adjustable on a 37- in ch  length of webbing, and 
a la tc hpla te  sewn onto a 30 - in ch  length of  webbing. Both webbing components  were floor 
anchored and e n tered  the seat ing ar ea  by passing bet wee n the junction of the upper and 
lower cushions. The child rel a te d th a t  his lap bel t  was "snug," positioned low across  l :s 
hips.

Injuries

Bilateral  pelvic fr a c t u re  
Abrasion, le f t  flank 
Abrasion, r ight flank 
Closed head injury 

with neurologic d e f e c t  
Contusion/abrasion,  bridge of nose 

and above

A IS Probable Source

2 Lap bel t
1 Lap bel t
1 Lap bel t
3 Driver's sea tba se

2 Driver's sea tbase

This child spent  7 days a t  an ar ea  hospital.

This child's injuries can be a t t r i b u t e d  di rec t ly  to the lap bel t  he was wearing. It 
appears,  considering the a r e a  and type of  pelvic injuries, th a t  the lap bel t  was worn in 
what  is normally considered to be a proper  manner. He sustained a bi latera l  pelvic 
f r a c t u r e  caused by dec e le ra t in g  into the bel t  webbing while his upper  torso jackknifed 
over  into a head c o n t a c t  with the rigid base of the driver's seat .  Had a iap bel t  not been 
worn, this child's dec e le rat io n would have been into the rear  cushion of the driver's sea t ,  
the driver's body, and the su rfa ce  of the engine cover, and some level  of m ode ra te  to 
serious injury could have occurred.

Seating location: Bench 1, e x t re m e  right 
Sex: M 
Age: 7
Height: 4 fe e t  6 inches 
Weight: 60
Restra in t  used: Lap bel t  (s ta t i c )  
Proper  use?  Yes



This boy was wearing the lap bel t  a t  his seat .  It was similar  to the o ther  lap bel ts in 
the van. The webbing was f loor-anchored.  There was substantial  forward deformatio n of 
the r ight  front  seatback,  d ir ec t ly  in front  of this boy's seat .

Injuries AIS Probable Source

Comminuted f rac ture ,  le f t  
iliac wing 

Contusion, lower abdomen from 
right pelvic a r e a  to le f t  
pelvic a rea  

Contusion, upper  forehead 
Abrasion, lower le f t  leg 
Abrasion, le f t  calf

1
1
1

3

1

Right front  seatback 
Right front  seatback 
Right front  seatback

Lap belt

Lap bel t

This boy was in a hospital  for 5 days.

Although the s ea tb ack  of the bench occupied by this boy and the boy to his le i t  was 
loaded by the two unres trained  outboard occupants  of the second bench, it is not likely 
th a t  this loading cont r ib uted  to th e injuries sustained by the two boys on the f irs t  bench. 
First,  an oth er  boy on the firs t  bench, unrestrained,  was also subject  to this loading but 
rem ain ed  largely unhurt.  More significantly,  th ree  of the four children lap bel ted on the 
last  bench sustained c r i t ic a l  and fa ta l  injuries, yet  their  s ea tb a ck  was not loaded from 
behind a t  all.

This child's serious pelvic injury was the result  of the lap bel t  being worn a t  the t ime 
of im pac t .  Because his height  was much g r e a t e r  then th a t  of  the child a t  l e f t  position on 
this bench, his head c o n t a c t  was d i rec te d  into the upper a rea  of the s ea tb ack  in front  of 
him ( the r ight front  sea tback ) .  This a r e a  of  c o n t a c t  was much more forgiving than the 
a r e a  s truck by th e lap bel ted  boy to  his lef t .  Consequently,  this boy on the e x t re m e  right 
su ffered  no serious head injury. The s ea tb a ck  in front of him deforme d forward,  allowing 
a control led or contained decelerat ion.

Seating location: Bench 2, e x t r e m e  le f t  
Sex: M 
Age: 7
Height: 45 inches 
Weight: 50 
R es trai nt  used: None 
Proper  use?  NA

This child was not  wearing the s t a t i c  lap bel t  available a t  his position. There was 
extensive forward d is pla cement  of the first bench s ea tb ack  direc t ly  in front of this 
position, along with mult iple scuffed  areas.  Also noted was forward deformation  of the 
lower framework and s ea tb a ck  fram ework of this occupant 's  bench (second bench ).

Injuries AIS Probable Source

Contusion, lower le f t  leg 1 Bench rear  framework



This child did not require  medical  at te n ti on .  He was fully contained by the bench s e a t  
direc t ly  in front  of him (Bench 1). His single injury, a contusion to his lower le f t  leg, did 
not require medical  a t te n ti on .

Seating location: Bench 2, e x t re m e  r ight 
Sex: M 
Age: 7

Height: 47 inches 
Weight: 52 
Res tr a in t  used: None 
Proper  use?  NA

This boy was not  wearing the lap bel t  a t  his seat ing  position. There was extensive 
forward deforma tion of the second bench's lower framework,  along with the sea tb a ck ,  a t  
this position. The s ea tb a ck  of the f irs t  bench was pushed forward s ev er al  inches, with 
scuffed area s  on the upholstered rear  surface.

Injuries AIS Probable Source

Abrasion, lower le f t  leg 1 Rear  of  bench 1
Contusion, le f t  shoulder 1 Rea r  of bench 1
Contusion, r ight  thigh 1 Rear  of  bench 1
Contusion, lower r ight  leg 1 Rear  of bench 1
Contusion, r ight  knee 1 Rear  of bench 1
Contusion, le f t  knee 1 Rear  of bench 1

This child was t r e a t e d  and released a t  a local hospital.

Sea ting location: Bench 3, e x t re m e  le ft  
Sex: F 
Age: 6
Height: 47 inches 
Weight: 60
Restra in t  used: Lap bel t  (s ta t ic )
Proper  use?  Yes

This child was wearing a s t a t i c  lap bel t  similar  to those elsewhere in the van. The 
bench s e a t  direct ly  in front  of  this girl was extensively deformed: th e lower framework 
was disDlaced forward several  inches, and the back cushion was pushed forward into 
c o n t a c t  with th e lower cushion. Also, scuffed a re a s  were noted on the upholstered rear  
s u r face  of the buck cushion of th e second bench.
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Injuries AIS Probable Source

Head injury
Frac tu re ,  le f t  iliac cres t  
Contusion, bladder  
Contusion, r ight  hip 
Contusion, l e f t  iliac c res t  
Abrasion/contusions,  lower r ight leg 
Contusions, lower le f t  leg 
Contusions, r ight hand 
Contusions, le f t  hand

Bench 2 rear  f ramework
Lap belt
Lap bel t
Lap bel t
Lap bel t
Bench 2 rear  frame work 
Bench 2 rear  frame work 
Rear  su rfac e of bench 2 
Rear  surfa ce  of bench 2

Thi= girl was hospitalized for 4 days. Her serious injuries can be a t t r ib u t e d  to the lap 
bel t.  The pelvic injuries s trongly suggest proper  bel t  placement.

Seating location: Bench 3, inside le f t  
Sex: F 
Age: 6
Height: 46 inches 
Weight: 53 
Res tr a in t  used: None 
Proper use?  NA

This girl was not wearing the s ta t ic  lap bel t  a t  her position. (For  discussion of 
com p a r tm e n t ,  see bench 3, e x t re m e left . )

Injuries AIS Probable Source

Contagion, forehead 1 Bench 2 s ea tb ack
Contusion, l e f t  thigh 1 Bench 2 lower f ram e
Contusion, r ight  thigh 1 Bench 2 lower frame

This child was t r e a te d  and released a t  an a r e a  hospital.  This child's dec elera t ion,  and th a t  
of tne small boy on the e x t re m e  r ight ,  were fully contained by the rear  surfac e of the 
second bench s ea tb ack  and only minor abrasions and contusions were sustained by them.

Seating location: Bench 3, e x t re m e  r ight  
Sex: M 
Age: 6
Height: 45 inches 
Weight: 45 
R es tr a in t  used: None 
Proper use? NA

This child was not secured within the s t a t i c  lap bel t  available a t  his seat ing position. 
He said he had used the bel t  but  th a t  it c a m e  unlatched during the impact .  The condition 
of the third bench c o m p a r tm e n t  has been deucrioed.



Injuries A IS Probable Source

Abrasion, top of  scalp 
Contusion, lower le f t  leg 
Contusion, r ight  knee

1
1
2

Rear of bench 2 
Rear  of bench 2 
Rear  of bench 2

This boy was t r e a t e d  and released a t  a local  hospital.  See com men ts  on previous child's 
experience.

Seating location: Bench 4, e x t re m e  left

Age: 6
Height: 4 fe e t  1 inch
Weight: 55
R es tr a in t  used: Lap bel t  (s ta t i c )
Proper  use?  Yes

This child was wearing a s ta t ic  lap bel t  with a l i f t  release  type of buckle, adjustable 

on a 37 - in c h  length of webbing, and a la tc h p la te  sewn into a 30 - in ch  length of webbing. 
Both webbing com ponents  en t e re d  the sea t i ng  a rea  from bet ween  the junction of  the 
upper  and lower s e a t  cushions. The a n * h o r  points for both th e la tc hpla te  and buckle 
webbing were located  almost  direc t ly  behind the longitudinal cen te rl i ne of the seat ing 
position.

There  was s t ru c t u ra l  distort ion of  this seat 's  upper and lower framework,  along with 
forward di spla cement  of the back cushion of  the third bench. Tubular  framework 
co m ponents  of both s e a ts  (benches 3 and 4) were bent  forward several  inches; however, 
the forward d is pla cement  of the fourth bench was l imited by a spare t i re  car r ied 
unsecured ben ea th  th e seat .  This spare  t i re  and wheel moved forward d u ’ing the 
coll is ion—in e f f e c t ,  supporting the leading edge of the lower cushion and preventing 
furth er  forward def or mation  of the framework.  The pos tcrash locat ion of the spare tire 
was direct ly  benea th the inside le f t  and e x t r e m e  left  positions. Also noted forward of the 
e x t re m e  le ft  position was the inner fender over  the le f t  rear  t i re  of the van.

Sex: F
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Injuries AIS Probable Source

Subdural hem at om a

Subarachnoid hemorrhage

Loss of consciousness

Laceration,  small bowel 
Laceration,  colon 
Torn me sentery 
Serosal te a r
Retroperi toneum hem ato ma 
Bilateral  pulmonary contusions

Cervical  axial dislocation 
(quadriplegic)

Small contusion, le f t  cheek

Contusion (6 inch x 6 inch) le f t  hip 
Contusion, le f t  arm 
Contusion, lower r ight leg 
Abrasion, lower r ight leg 
Contusions, lower pelvis

4 Spare t ire,  inner fender,
bench 2 lower f ram e

3 Spare cire, inner fender,
bench 2 lower f ra me

5 Spare tire,  inner fender,
bench 2 lower f ram e 

5 Lap bel t
5 Lap bel t
4 Lap Delt
4 Lap bel t
3 Lap bel t
3 Lower cushion frame,

spare t i re ,  inner fender
5 Lower cushion frame,

spare t i re ,  inner fender
1 Lower cushion frame,

spare t i re,  inner fender
2 Lap bel t
1 Undetermined
1 Bench 3 lower f ra me
1 Bench 3 lower f ram e
1 Lap bel t

This child never  regained consciousness.  She was t re a te d ,  with the aid of l i fe -  
support  equipment,  for 3 days before being pronounced dead.

The injuries sustained as a result  of lap bel t  usage by this child proved fatal .  The 
injury severi ty  was increased by the presence of an unsecured spare ti re and wheel, which 
moved forward a t  impact  to a position ben ea th  and forward of this occupant .  The 
jackknifing act ion  over  the lap bel t  a c c e le r a te d  the child's head into violent c o n t a c t  with 
the t i re  and wheel,  result ing in brain and spinal injury. The lap bel t  i tself  p e n e t r a te d  her 
abdomen, result ing in massive internal  t r au m a.  The move ment  of the spare t i re blocked 
the downv/ard collapse of the lower seat  cushion, presenting a rigid sui face which resulted 
in compression of the child's ches t  and pulmonary contusions.

The locat ion and type of  abrs ions and contusions to this child's pelvic a r e a  seem to 
indicate th a t  the lap bel t  was positioned in an area  general ly  considered to be proper. The 
type and locat ion of  her  internal  injury reinforc e th a t  indication. Insufficient  evidence 
prevent s  an ad eq ua te  assessment  of bel t  tension.

Seating location: Bench inside lef t  
Sex: M 
Age: 6
Height: 4 fe e t  2 inches 
Weight: 50
R es trai nt  used: Lap bel t  (s ta t i c )  
Proper  use?  Yes
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This child was res tra in ed  by a s ta t ic  lap bel t  similar to others  in the van. 
c o m p a r t m e n t  description,  see previous occupant .

For

Injuries AIS Probable Source

Contusion w/hematom a,  forehead 1 Bench 3, spare t i re
Subarachnoid hemorrhage 3 Bench 3, spare  t i re
Severe  brain s te m  injury 5 Bench 3, spare  t i re
Bilate ral  f r a c t u re s  of  iliac crests 2 Lap bel t
Contusion, le f t  lower abdomen 1 Lap belt
Contusion, r ight  lower abdomen 1 Lap belt
Contusion,  r ight  ankle 1 Bench 3
Abrasion, r ight  t ibia ar ea 1 Bench 3
Abrasion, le f t  tibia a rea 1 Bench 3

This boy rece ived  ini tial  c a r e  for 2 days a t  an a r e a  hospital  before being tran sfer red  for 
long te rm care .

His injuries can also be a t t r i b u t e d  d irect ly  to the lap bel t  worn a t  the t ime of 
impact .  Without t h e  lap bel t ,  the re  would have been no downward acceler a t io n of his 
head into the spare  t i re  and wheel or th e lower framework of the third bench seat .

The n a ture  of the child's pelvic injuries seems to indicate  proper  bel t  placement.  
Evaluation of bel t  tension was not possible, due to lack of  evidence.

Seating location: Bench 4, inside r ight 
Sex: .\1 
Age: 6
Height: 4 f e e t  9 inches 
Weight: 54
R es tr a in t  used: Lap bel t  (s ta t ic )
Proper use?  Yes

This child was res trai ne d by a s t a t i c  lap bel t  s imilar  to others  in the van. For 
c o m p a r tm e n t  descript ion, see  previous occupant .

Injuries

Subarachnoid hemorrhage,  pos ter ior  
fossa

Subarachnoid hemorrhage,  cranial/  
ce rvi ca l  junction 

Spinal cord contusion (quadriplegic)  
P e rfora t i on  of small  bowel 
Cbntusion w /h e m ato m a,  cecum 
A‘jirasion/contusion, lower abdomen 

>ntusion w /he m ato m a,  forehead

AIS Probable Source

3 Rear  of bench 3

3 Rear  of bench 3

5 Rear  of bench 3
5 Lap belt
3 Lap bel t
3 ^  Lap bel t
2 Rear  of  bench 3



This boy spent  an extended period a t  a local hospital and then he was tr ansferred  to an 
ext ended ca re  faci lity.

The location of the boy's intra-abdominal injuries ar e  apprc <imately in line with the 
top of the iliac crests ,  as could be expec ted  due to loading if t h ’ bel t  rode up over the 
crests .  If the bel t  had been improperly positioned prior  to the f' r c e  loading, the in t ra-  
abdominal  injuries would have been to organs located higher up in the abdominal  cavity.  
Thus, it appears  the boy was wearing the lap bel t  c orrec t ly  and th a t  his serious to cr i t ic a l  
injuries were induced by it.

This child's height allowed his head, during a violent jackknifing induced by the lap 
bel t,  to make violent co n t a c t  with the lower framework of the third bench s ea t  and 
resulted in serious head injury along with spinal cord dam age t h a t  rendered him 
quadriplegic.

Seating location: Bench 4, e x t re m e  right 
Sex: F 
Age: 6
Height: 4 f e e t  2 inches 
Weight: 50
Restr a in t  used: Lap bel t (s ta t ic )
Proper  use?  Yes

This child was wearing a s ta t ic  lap bel t  s imilar  to others  in the van. There  were 
severa l  inches of forward deforma tion a t  the r ight  side lower f ram ework of the fourth 

bench. The tubular  f ram e members  were bent forward to a point of c o n t a c t  bet wee n the 
bench's leading edge frame and the inner fender  of the r ight rear  t i re .  The back cushion 
of this bench was displaced forward by several  inches a t  its top.

Ii juries AIS Probable Source

Abrasion, r ight side forehead 1 Right side inner fender
Abrasion, r ight side face 1 Right side inner fender
Full depth la cera t i on  of  tongue 2 Right side inner fender
Contusion, r ight  side pelvis 1 Lap bel t
Contusion, le f t  side pelvis 1 Lap bel t
Unspecif ied leg injury 7 Undetermined

This girl was hospitalized for 2 or 3 days.

She was afforded some degree of dece lerat ion  by th e  interior s idewall  of the van and 
did not  sustain serious to cr i t ica l  injuries comparable  to  the o th e r  lap bel ted children in 
the van. Had she been unbelted, she probably would have sustained a mo de ra te  to serious 

level of injury, s ince the van's seat ing configurat ion did not  provide c o nta in m e nt  for the 
position.

The Saf ety Board concludes th a t  if the unbelted children in this case had been 
wearing the available  lap bel ts , they probably would have sustained injuries s imilar  to 
those sustained by the lap bel ted children. Considering the injuries sustained by the lap 
bel ted  children (head, spine, and intra-abdominal ),  th e  Board concludes they would have 
fared much b e t t e r  if they had been res trained by lap/shoulder  bel ts.



CASE 24 (ATL-85-H-OR21)

Case vehicle:
Case vehicle weight:
Case vehicle Delta V:

Comparison vehicle: 
Comparison vehicle 

weight:
Comparison vehicle 

Delta V:

QcmfCLrisen V t h u J e -  

/<?77 Chevrolet

1979 VW Rabbit,  4-door 
2 ,900 pounds
35.5 mph

1977 Chevrolet  Irnpala 

4 ,500 pounds 

22.9 mph

' / e  Iv i c . / g- ' 

Av/s 35". 5~ frpk
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A 1979 VW Rabbit s truck a 1977 Chevrole t  Impala head-on.  The Delta  V for the VW 
was 35.5  mph, and for the Impala, about  23 mph. Both venicles were substantial ly 
damaged,  with rearward  s t ru c t u ra l  col lapse reaching depths  of 26 inches on the VW and 
34 inches on the Chevrolet .

The small 5-passenger  Rabbit  was occupied by six men, with res tr ai nt s  in use by the 
r ight front and r ight rear  passenger. None of the four 22-year-o ld men in the Chevrole t  
were restrained.

The unres trained  driver  of the VW sustained fa ta l  injuries. His lap/shoulder bel ted 
r ight front passenger  escaped with only minor 1/ injuries. The lap bel ted right rear  
passenger  rece ived cr i t ic a l  internal  injuries, including ruptures  of the a o r ta  and colon, 
along with a f ra c t u re  of  his 3rd lumbar ver te br a.  The a o r t a  damage required a 3-inch 
g r a f t  repair  and the colon injury nec ess i tated  removal  of more than 1 1/2 fe e t  of  damaged 
intest ine. Injuries to the remaining three  occupants  of the VW's re a r  seat ,  all unbelted, 
were minor to mode rate.

The four unres tra ined male occupants  of the Chevrole t  sustained minor to mo de ra te  
injuries. Ail were t r e a t e d  and released from a local hospital without fur th er  t r e a t m e n t .

Restraint and Injury

Seating location: Driver  (VW)

Sex: M
Age: 21
Height: 5 fe e t  10 inches
Weight: 170
Restr a in t  used: None
Proper  use?  NA

This driver  was not  wearing the available 3-point lap/shoulder bel t.  There was 
substantial  re arw ard de for mation  of  the instrument  panel and s teer in g assembly forward 
of the driver's seat .  While the e n t ir e  frontal  a r e a  was compressed rearward,  the s teering 
wheel and column were pushed upward, with the lower rim c i rc um fer en ce displaced 
forward by several  inches. The driver's seatba ck  showed massive s t ru c t u ra l  distort ion,  
primarily confined to  the le f t  side of the framework.

C ircum stances

Injuries AIS Probable Source

Multiple head injury 5 Head liner above
windshield

Open fr ac ture ,  r ight  femur 3 Compressed frontal  interior
Frac tu re d  pelvis 2 Compressed frontal  interior
Cervical  injury (unspecified) 7 Force through head impact
Ch est  injury (unspecif ied) 7 Steering assembly

1/ This man had one AIS 2 (m o d e ra te )  in jury-- a  ch est  contusion from the shoulder bel t.  
However, it  is classified as AIS 2, ra th e r  than AIS 1 (minor)  only because of  its size 
(g r e a te r  than 50-square cm).  All his o ther  injuries were minor.



-16 8-

This man was found without  vi tal  signs a t  the ac c iden t  scene.  He probably would have 
survived if he had been properly res tra in ed  by the available lap/shoulder  bel t.  The re  was 
suff icien t  survivable space at  his position to make this possible. Although some level of  
m ode ra te  to serious injuries would have been expected,  part ial ly  due to sea tb a ck  loading, 
they probably would have been similar  to those of  his res tra ined r ight front  passenger.

Seating locat ion Right front  (VVV)
Sex: M 
Age: 22
Height: 5 fe e t  7 inches 
Weight: 160
R es tr a in t  used: Lap/shoulder  bel t  (ELR) 
Proper  use?  Yes

This occupant  was wearing a 3-point ,  continuous loop, lap/shoulder  bel t  with an ELR 
sensit ive to webbing motion, a free-s l id ing la tchp la te ,  and a  p u s h - t o - re le a s e  type of 
buckle mounted to a rigid s talk.  There was extensive rea rw ard displacement  of the 
frontal  interior a t  this s e a t  position. The e x t re m e  r ight side instrument  panel,  along with 
the r ight side A pillar,  was com pressed rear w ar d  several  inches due to the im pa ct  force.  
There was also subs ta nt ia l  distort ion of this seat 's  lower and back framework,  with 
forward displacement  of the upper  le f t  side of the back cushion, due to loading by the rear  
s e a t  passengers.

Injuries

Abrasion/contusion, extending from 
right neck to lef t  ches t  

Lacerat ion,  le f t  elbow 
Lacerat ion,  le f t  wrist 
Lacerat ion,  le f t  hand 
Contusion, abdominal  ar ea  
Contusion, r ight knee 
Contusion, le f t  knee 
Sprain, r ight foot

AIS

2 (size)

1
1
1
1
1
1

Probable Source

Shoulder bel t

Instrument  nanel 
Instrument  panel 
Instrument  panel 
Lap bel t
Lower instrument  panel 
Lower instrument  panel 
Below ins tru m en t  panel

This fully res tra ined passenger  rode down the im pa ct  forces  with a much lower level 
of injuries than could be ex pec te d  in a collision of this severi ty.  His major injury was an 
AIS 2 contusion which resulted  from the re s t ra i n t  shoulder  s trap.  Had he been 
unrestrained,  the exp ec ted injury from violent impacts  with the A pillar and o the r  frontal 
interior  components  could have been fata l .  The re s t ra i n t  system's per form a nce  a t  the 
r ight front  position was excellent .

Seat ing location: Left  r e a r  (VW) 
Sex: M 
Age: 23 
Height: 6 fe e t  
Weight: 175 
Restra in t  used: None 
Proper use?  NA
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This man was not wearing the available lap belt.  There was extensive 
co m p a r tm e n ta l  distort ion which included several  inches of forward displacement  of the 
driver's s e a t  framework.  Both the upper  and lower bench cushions of the rear  s ea t  were 
substantial ly deformed,  a t  le as t  part ial ly  due to impact  from cargo stored behind the rear  
seat .

Injuries A.S Probable Source

Fr ac tu re d  r ight foot 2 Driver's s e a t  framework
Lacerat ion (3 inch), r ight knee 1 Driver's see framework
Lacerat ion, r ight foot 1 Driver's sea: framework
Contusion, r ight foot 1 Driver's s ea t  Yamework
Multiple unspecified abrasions 1 Driver's sea t  "amework
Contusion, lip I Driver's s e a t  1 amework
Contusion, le f t  foot I Driver’s s e a t  framework

This passenger  was t r e a t e d  and released a t  a local hospital em ergen cy  room. His 
forward re a c t i v e  t rave l  was contained bv the rear  surface of the driver's bucket  seat .  
While it cannot  be de term in e d  how much chis c o n t a c t  cont r ibuted to the driver's injuries, 
it can be s t a t e d  th a t  it prev en te d  serious injury to the subject  passenger.

Had this passenger  been res tra in ed  by th e  lap bel t,  his injury level  could have 
reached com parable  severi t y  to th a t  of the lap bel ted right rear  passei.ger and to th at  of 
o ther  young men lap bel ted in a Delta V 35-40 mph crash (Case 4).

Seating location: C e n t e r  rear ,  on lap (VW)

Sex: M 
Age: 22
Height: 5 fe e t  8 inches 
Weight: 160 
Restraint  used: None 
Proper  use?  NA

This man was se a te d  on the lap of  an oth er  man a t  the c e n t e r  rear  and, consequently,  
had no re s tr a in t  available.  Inspection of this c o m p a r tm e n t  a r e a  revealed extensive 
distort ion to both the r e a r  s e a t  cushions and the framework of  the front  seats .  The back 
cushion of the r e a r  s e a t  was deforme d forward several  inches, due to displaced cargo 
positioned behind it  pr ior  to the crash,  and the inboard side of  the l e f t  f ront  seatback  was 
pushed forward.

Injuries

Abrasion, forehead 
Closed head injury with de fe c t  
Laceration,  r ight hand 
Unspecified intra-abdominal  

injury

AIS

1
3
1

Probable Source

Left  front sea t  framework 
Left  front s e a t  framework 
Left  front s e a t  framework

Left  front s e a t  framework



This man required more than 2 weeks of  hospitalizat ion and lost more than 5 weeks of 
work. His injuries were undoubtedly made worse by loading from the man whose lap he 
was sit t ing on. Fur therm ore ,  his forward reac t i ve  t ravel  could be only par t ial ly  contained 
by the front  bucket  seats,  due to the open space bet ween  the seatbacks.  Consequently,  
hi. head was free to move bet ween  the seatba cks to a point of violent decelerat ion .

Seating location: C e n t e r  rear  (VW)
Sex: M 
Age: 23
Height: 3 fe e t  10 inches 
Weight: 175 
R estra in t  used: None 
Proper  use? NA

This passenger  was riding unrestrained with an adult  male s i t t in g  on his lap. 
Substantial  co m p a r tm e n ta l  distortion was noted a t  this s e a t  positic., ,  with both the back 
cushion of the rear  s ea t  and back framework a t  the front seats  deformed forward several  
inches.

Injuries AIS Probable Source

Displaced f rac ture,  l e f t  mandible 2 Front  s e a t  framework

Large contusion, le f t  face 2
or man on lap 

Front  s e a t  framework

Contusion, le f t  forehead 1
or man on lap 

Front s e a t  framework

Abrasion, lef t  cheek 1
or man on lap 

Front s e a t  framework

Contusion, nose 1
or man on lap 

Front s e a t  framework

Contusion, le f t  ribs 1
or  man on lap 

Front  sea t  framework

Contusion, le f t  knee I
or man on lap 

Front  s ea t  framework

Contusion, r ight  knee
or man on lap 

Front s e a t  framework 
or  man on lap

This man spent an unspecif ied period in the hospital.  He lost approximate ly 30 days of 
work. His forward rea c t i ve  t ravel  was contained and cushioned by th e occupant  s e a te d  on 
his lap; th ere fore,  use of the available s t a t i c  l i p  bel t  would probably not have increased 
nor reduced his minor to mo dera te  injuries.

Seating location: Right re a r  (VW) 
Sex: M 
Age: 25
Height: 5 fee t  8 inches 
Weight: 185
Restraint  used: Lap bel t  (ALR) 
Proper use? Yes



This man was re s trai ne d by a lap bel t  th a t  incorporated an ALR, a sewn-in 
la tc hpla te  a t ta c h e d  to the re t r a c t a b l e  webbing, and a pushbutton release type of buckle. 
The buckle webbing ent er ed  the seat ing  a r e a  by passing between  the junction of the upper 
and lower s ea t  cushions, a t  a point 17 inches inboard from the r ight interior  sidewall, 
while the la tchp la te  webbing enter ed  from between the ’ight interior  sidewall and the 
lower bench. The buckle webbing was 13 inches long, and the la tchpla te  webbing was 30 
inches long. There was extensive defo rmat ion of the bench s e a t  framework a t  this 
position. The rearm ost  framework of the lower cushion was distor ted forward and up, 
result ing in the s ea t  cushion angling downward at  the front  edge. The framework of  the 
r ight front  bucket  s ea t  was also extensively deformed direct ly  forward of this seat ing 
area.  Lower framework components  of th a t  s ea t  were displaced forward and up, while the 
back cushion was pushed forward several  inches.

Injuries AIS Probable Source

Small contusion, le f t  side head 1 Right front  sea tba ck
Ruptured a ort a  (common iliac, 5 Lap bel t

3-inch g r a f t  required)
Ruptured colon (18 inches removed) 5 Lap bel t
Frac ture ,  3rd lumbar ver te bra 3 Lap belt
Lacerat ion, from behind le f t 2 Lap bel t

kidney around to le f t  side
of abdomen

Contusion across abdomen 2 Lap belt
Head injury, with amnesia, 5 Impact  force

6-7  days unconscious

This man spent  an extended period in area  hospitals; as of 5 1/2 months a f t e r  the crash, he 
had not returned to service with the arme d forces.

His cr i t ica l  internal  injuries can be a t tr ib u ted  direct ly  to the lap belt.  While 
medical  records were not obtained for detai led  injury location descript ion, the verbal 
descriptions given by the vict im and f a n v ’y members  seem to indicate  th a t  the lap bel t 
p e net ra te d  his abdominal cav ity  above th a t  a rea  which is general ly  considered as  proper  
lap bel t  pla cement.  This locat ion of p enet ra t i on  d o t '  not necessari ly mean th a t  the lap 

belt's preimpact  p la ce ment  was improper. His lower pelv’c a rea  was forced forward, due 
to rear  co m p ar tm e n t  cargo deforming the bench s ea t  lower framework a t  the cushion 
junction. The forward edge of the lower cushion was also deformed downward. The 
combined e f f e c t s  of the s e a t  framework distort ion would contr ibute  to some degree of 
submarining by the occupant .  This analysis is reinforced t y consideration of  his injuries, 
which appear  to s t a r t  low a t  the frontal  abdominal  a rea  and rise to  the level of  the 3rd 
lumbar  ver te br a at  the rear .

It is not known whether  his loss of consciousness was due to a forceful heud impact 
or was the result  of  hypoxia.

Had this passenger  not been res trai ned  by the lap bel t ,  but by a properly f i t ted  
lap/shoulder bel t,  the  l i f e - th r e a t e n in g  internal  injuries would not have occurred.
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Seating location: Driver (Chevrole t )
Sex: M 
Age: 22 
Height: 6 fe e t  
Weight: 170 
R es trai nt  used: None 
Proper  use? NA

This driver  was not wearing the available lap/shoulder  bel t  a t  his position. There 
was no c o m p a r tm e n t  compression a t  this position, but extensive forward def ormatio n 
oc cu rred  to the ins trument  panel and steeri ng  assembly. The steeri ng wheel rim and hub 
were displaced forward and tov-ard th e lef t  interior , in line w th the im pa ct  force.  The 
plast ic and vinyl inst rument  panel components  were broken and deformed.

Injuries AIS Probable Source

Abrasion, le f t  eyebrow a rea  
Small lacerat ion,  le f t  eyebrow a rea  
Abrasion, lef t  elbow 
Abrasion, le f t  knee 
Abrasion, r ight knee 
Sprained r ight wrist 
Numerous contusions,  chest  area  
Small lacerat ion,  r ight  neck 
Contusion, c e n t e r  forehead

Windshield 
Windshield 
Instrument  panel 
Instrument  panel 
Instrument  oanel 
Instrument  panel 
Steering assembly 
Broken panel component  
Windshield

He was t r e a t e d  and released a t  a local hospital  emergency  room. There was no work loss 
as a result  of his injuries.

(See co m m ents  a t  the end of this case  summary. )

Seating location: Right front  (C he vro le t )
Sex: M 
Age: 22
Height: 6 fe e t  5 inches 
Weight: 175 
R es trai nt  used: None 
Proper  use?  NA

This man was not wearing the 3-point lap/shoulder bel t  provided a t  his position. 
There was extensive forward deformation  of the instrument  panel forward of  and inboard 
from this s e a t  position. An a rea  of  windshield damage,  broken with a "spiderweb" e f fe c t ,  
was found slightly inboard and forward of  the approximate cen te rl i ne  of this position.
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Injuries AIS Probable Source

Multiple abrasions/lacerat ions,  face 1 Windshield
Sprained r ight shoulder 1 Instrument  panel
Abrasions, lef t  arm 1 Instrument  panel
Small lacerat ion,  le f t  hand 1 Instrument  panel
Abrasion, r ight wrist 1 Instrument  panel
Small lacerat ions,  lef t  knee 1 Instrument  panel
Abrasion, le f t  knee 1 Inst rument  panel
Small lacerat ion,  r ight knee 1 Ins trument  panel

He was t r e a t e d  and released a t  a local hospital and returne d to work immediately.  

(See com men ts  a t  the end of this case  summary. )

Seating location: Left rear  (Chev rolet )  
Sex: M 
Age: 22 
Height: 6 fe e t  

Weight: 180 
Restra in t  used: None 
Proper  use?  NA

This man was not wearing the lap bel t  provided a t  his position. The front  bench 
sea tback  was across its en t i re  width. In addition, scuffs  were noted on the vinyl mater ia l  
covering the B pillar forward and lef t  of this position.

Injuries AIS Probable Source

Small lacerat ion,  right eyebrow 1 Rear  of front  sea t
Abrasions to forehead 1 B pillar
Unspecified head injury 2 B pillar
Lacerat ion,  le f t  elbow I Interior  s idewall
Frac ture ,  lef t  radius 2 Interior  s idewall and B pillar
Frac tu re ,  le f t  ulnar r»•# Interior  sidewall  and B pillar
Small la cerat ion  on scalp 1 interior  sidewall  and B pillar
Four fr a c t u re d  te e th 1 Interior  sidewall  and B pillar

He was t r e a t e d  and released a t  an a r e a  hospital and stayed home from work for 1 day.

(See com m ents  a t  the end of this case summary. )

Seating location: Right rear  (Chevrole t )  
Sex: M 
Age: 22
Height: 6 fe e t  5 inches 
Weight: 190 
Restrai n t  used: None 
Proper  use? NA
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This man was not wearing the lap bel t  provided a t  his s ea t  position. There was 
ex tensive forward defo rmat ion  of  the front se a tb a c k  framework across  its en t ir e  width. 
Numerous scuffs  were also noted on the vinyl upholstery covering the rear  of  the front 
s eat back .

Injuries

Abrasion, mid -fo rehe ad  
Contusion,  le f t  wrist 
Comm inute d  f rac ture ,  left  radius 
F ra c tu re ,  le f t  ulnar styloid process 
Lacera t ion,  r ight  hand 
Contusions, le f t  arm 
Contusion,  lef t  knee 
Lacera t ion,  le f t  foot 
Lacerat ion,  lef t  cheek

AIS

1
0u
2 
2
1 
1 
1 
1 
1

Probable Source

Rear  of front  s ea t
Rear  of  front seat
Rear  of  front sea t
Rear  of front  seat
Interior  objects

Rear  of  front seat
Rear of  front  seat
Front  s ea t  lower framework
Front  s e a t  framework

He was t r e a t e d  and released a t  a local hospital  and was able to re tu rn  to  work.

The unres trained  occupants  of the Chevrole t  did not  suffer  any l i fe- thre at en ing  
injuries. All were t r e a t e d  and released a t  a local hospital; the major injuries were AIS 2 
f r a c t u re s  to  the re a r  s ea te d  passengers.  Forward re a c t iv e  t ravel  was contained well by 
the vehicle interior.  It would be diff icult  to say th a t  the front s e a t  oc cupants  could have 
co m e out  any b e t t e r  if they had been res trai ned  by th e available  lap/shoulder bel ts .  Given 
the experience of o th e r  rear  s e a t  occupants  in this s tudy,  th e Safe ty Board thinks th a t  the 
r e a r  s e a te d  passengers  could have sustained serious r e s t r a i n t - r e l a t e d  injuries had they 
been wearing the available  lap bel ts . This is a  more diff icult  assessment  in this case than 
in some others,  s ince the Delta V of  approximate ly 23 mph places  th e  ex pe cted  crash 
force injury in an a r e a  of  ambiguity. Especially for large cars,  the crash injury level for 
20 to 25 mph collisions is more unpredictable.  However,  in this case  it can be s ta t e d  with 
c e r t a in t y  th a t  the re a r  s e a t  occu pants  rode down the crash forces  very well by 
co n t a in m e n t  onlv.
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A 1981 Ford Fairmont  s tat io n  wagon was struck  on the le f t  f ront  corner  by the 
c e n t e r  front  of  a 1985 Buick Somerset  Regal. Both vehicles received substantial  front 
s t r u c t u ra l  damage,  with rearward  collapse reaching over 30 inches a t  the Ford's le f t  front 
and over  23 inches at  the lef t  side front  of the Buick.

The Ford stat ion wagon was being driven by a 26-year-old man who was wearing the 
lap/shoulder bel t  provided a t  his position. Occupants  of the Ford included a 40-year-old  
female r ight front  passenger, also fully res tra in ed  by a lap/shoulder bel t,  along with a 36-  
year-old fem ale  lef t  rear  and 33-year-o ld female r ight rear  passengers. Both rear  s ea t  
passengers  were wearing the available lap bel t  restraints .  The 34-year-old woman driving 
the Buick was unrestrained.

The collision resulted in mode rate  injuries to the Ford’s driver  and r ight  front 
passenger. The lap bel ted le f t  rear  Ford occupant  sustained serious injuries, including a 
severely avulsed small bowel mesentery which required a resect ion of more than 
30 inches, due to multiple a rea s  of  torn mesentery.  The r ight rear  occupant  suffered 

multiple f rac tu res  of the lumbar ver te br ae .  Injuries sustained by the Buick driver  were 
mode rate.

C ircum stances

Restraint and Injury

Seating location: Driver 
Sex: M 
Age: 26

Height: 5 fe e t  10 inches 
Weight: 205
Res trai n t  used: Lap/shoulder bel t  (ELR)
Proper use?  Yes

This man was wearing the 3-point,  continuous loop, lap/shoulder bel t  with an ELR, a 
free-sl iding la tc hpl a te ,  and a pushbutton release  type of  buckle a t ta c h e d  to a flexible 
s talk.  The ELR was sensi tive to  vehicle motion and did not have a tension relief  
mechanism. The steeri ng assembly was def orm ed outboard due to front  s truct ura l  
col lapse,  and the lower ins trument  panel was dis torted.

Injuries AIS Probable Source

Lac er at io n  (4 cm),  r ight  knee 1 Lower instrument
panel

Frac tu re ,  r ight  tibial pla teau 2 Lower instrument
panel

Com m inute d  fr ac ture ,  r ight  radius 3 Steering assembly
Contusion,  c e n t r a l  ch es t  a rea 1 Shoulder s tr ap
Contusion, lower l e f t  leg 1 Lower instrument

panel



This man spent  3 1/2 days in an area  hospital  and lost 6 1/2 days of work. 

(See com men ts  a t  the end of this case summary. )

Seating location: Right front 
Sex: F 
Age: 40
Height: 5 fe e t  6 inches 
Weight: 170
Restra in t  used: Lap/shoulder bel t 
Proper  use?  Yes

This woman was wearing a lap/shoulder  bel t  similar  to the driver's.  The lower 
instrument  panel was distorted forward of her  s ea t  position.

Injuries AIS Probable Source

Contusion, le f t  lower chest 1 Shoulder s tr ap
Contusion, across ent ire  

abdomen
2 Lap belt

Abrasion, lef t  flank 1 Lap belt  buckle
Contusion, lef t  mid forearm 1 Steering wheel
Contusions and abrasions, 1 Lower instrument

right knee panel
Contusions and abrasions, 1 Lower instrument

left  knee panel
Contusion, r ight side neck 1 Shoulder s tr ap

This woman was t r e a te d  a t  the em ergency room of a local hospital for several  hours 
before being released. She was unable to work for 9 days.

Seating location: Left  rear  
Sex: F 
Age: 36 
Height: 5 fee t  
Weight: 160
R estra in t  used: Lap bel t  (ALR)
Proper use?  Yes

This woman was wearing a lap bel t  with an ALR, a  sewn-in la tchp la te  a t t a c h e d  to a 
35-inch length of  re t r a c ta b l e  webbing, and a pushbutton release type of buckle a t ta c h e d  
to a length of  webbing extending 8 inches through th e junction of  the bench s e a t  cushions. 
There was no deformation of the passenger  c o m p a r tm e n t  a t  this position. The plast ic 
covering of the lap bel t  r e t r a c t o r  was broken, due to force loading. This woman said her 
bel t  was about  her abdomen with a "snug" tension.



Injuries AIS Probable Source

Contusion, left  tr iceps 1 Lef t  sidewall
Abrasion, distal  r ight tibia 1 Rea r  su rface driver's

sea t
Abrasion/ccntusion, lower abdomen 2 Lap belt
Avulsion injury, abdominal  wall 2 Lap belt
Avulsion injury, abdominal fascia 2 Lap belt
Avulsion injury, small bowel 4 Lap belt

me sentery
Abrasion, lef t  iliac cres t 1 Lap bel t
Abrasion, r ight iliac cres t 1 Lap bel t
Large bruise, lower r ight leg 2 Driver's s e a t  lower

frame
Lacerat ion,  lower i ight leg 1 Driver's s e a t  lower

frame
Contusion, posterior  right thigh 1 Rear  s ea t  frame
Contusion, posterior  lef t  thigh 1 Rear  s ea t  frame

This woman spent  11 days in an ar ea  hospital  and lost an unspecified number of days'
work

(See discussion a t  the end of this case  summary. )

Seating location: Right rear  
Sex: F 
Age: 33
Height: 5 fee t  4 inches 
Weight: 118
Restraint  used: Lap bel t  (ALR)
Proper  use?  Yes

This woman was wearing a lap bel t  s imilar  to the le f t  rear  passenger's.  There was 
no p erm a n en t  co m p a r tm e n t  defo rmat ion a t  this s e a t  position. Again, the plast ic  r e t r a c t o r  
covering was broken, due to force loading. This woman said she had her lap bel t low 
across her hips and snug.

Injuries AIS Probable Source

Frac tu re ,  second and third 
lumbar  v e r te b ra e

3 Force through lap belt

Contusion, lower abdomen 1 Lap belt
Contusion, upper  le f t  arm 1 C o n ta c t  with lower

<Sr* *2r *T ex t re m it ie s
Contusions,  lower r ight leg 1 Rear  of front  seatba ck
Contusion, lower back Impact  forces

This woman spent 10 days in a hospital  before releas e in a body ca s t .  At the t im e  of the 
Safe ty  Board invest igat ion ( l a te  1985),  she e x pec te d  the body cas t  to  ho necessary for 2 to  
6 months.



This crash cannot  be considered a severe collision for the Ford occupants.  A much 
higher level of  injuries was sustained by eacn  of them than would be expe cted with a 
Delta V of approximately 22.5 mph.

There were no indications of improper  bel t  use. The nature  of the Ford's bel t  
systems, both front and rear ,  should provide a snug tension, with au t o m a t i c  tensioning of 
the front  bel ts  and ALRs on the rear  lap bel ts . The most  seriously injured of the Ford's 
occupants ,  the woman wearing a lap bel t  in th e le f t  rear ,  had abrasions on both the right 
and le f t  iliac crests ,  indicating a  lap bel t  positioning in the a rea  general ly  considered to 
be proper.  Yet she sustained an intra-abdominal  injury severe enough to require removal  
of  more than 30 inches of small intest ine.  In addition, a large a r e a  of her  abdominal 
subcutaneous tissue was avulsed by the lap bel t's penetrat ion.

The o th e r  lap bel ted woman in the rear  said she had the bel t  positioned low and 
snug. Medical record descript ion of  her abdominal  contusions and abrasions were not 
suff ic ient  to make an independent  evaluation of proper  or improper  fit. She received 
mult iple  frac tu res  of the mid-lumbar v e r te b ra e ,  nec ess i tat in g 10 days hospitalizat ion and 
the f i t t ing of a body ca s t  for  an ext en ded  period.

All the docum ented serious injuries sustained by the rear  sea te d  Ford passengers can 
be a t t r ib u t e d  direc t ly  to th e lap bel ts in use. All but one of the docum ented injuries not 
a t t r i b u t e d  to the lap bel ts  were minor. The non-use of  lap bel ts  by these two women 
might have resulted in a few addit ional  contusions,  as the im pac t  forces  were contained 
by the rear  su rf ac e of the front bench seat .  The serious internal  and spinal injuries would 
not have occurred,  however.  Properly f i t te d  lap/shoulder bel ts also would have prevented  
these injuries.



1985 Ford Escort, 2-door 
2,824 pounds
33.5 mph



C ircum stances

A 1985 Ford Escort  s truck,  ce n te r  front to le f t  front corner, a 1974 International 
H ar ves ter  sem i-t ruck  and trai ler.  The collision forces  completely destroyed the front  
s t r u c t u re  of the Escort,  with rearward s tr u c tu ra l  collapse reaching 29 inches a t  the lef t  
front.

The Ford Escort  was driven by an unrestrained 16-year-old girl. An unrestrained 
15-ye ar -old  girl was the r ight front passenger, a 14-year-old boy was lap bel ted left  rear ,  
and an 11-year-old boy was lap bel ted in the r ight rear  position. The driver  sustained 
minor abrasions,  lacerat ions,  and contusions,  deep lacerat ions of the lower ex tre mit ies ,  
and an open f ra c t u re  of  the lef t  femur. The r ight front occupant  sustained similar 
injuries. Both lap bel ted rear  s e a t  passengers  sustained massive internal  injuries, 
including torn and avulsed mesentery,  avulsed and ruptured intestines,  and substantial  
blood loss. In addition, the 11-year-old boy in the r ight rear  received a lap bel t  induced 
f r a c t u r e  of  the spinal column, which rendered him paraplegic.  The 14-year-old boy in the 
lef t  rear  s e a t  died as a result  of  his lap bel t induced internal  injuries before medical 
t r e a t m e n t  could provide repair.

Restraint and Injury

Seating location: Driver 
Sex: F 

Age: 16
Height: unknown 
Weight: 180 
Restraint  used: None 
Proper  use? NA

This driver  was not using the available lap/shoulder  res tr a in t  provided at  her sea t  
position. There was substantial  co m p a r tm e n ta l  compression a t  this position. Extensive 
distort ion was found, with forward displacement  of the s teering assembly and rearward
displa cement  of the instrument  panel,  A pillar,  and lower floor components.

Injuries AIS Probable Source

Superficial  abrasion, lef t  forehead 1 A pillar
Small lacerat ion,  bridge of nose 1 A pillar
Unspecif ied contusion, chest 1 Steering assembly
Unspecif ied abrasion,  ch es t 1 Steering assembly
Contusion/abrasion,  abdomen 1 Steering assembly
Unspecif ied contusion/abrasion, 1 Instrument  panel

both hands
Avulsion, r ight  leg below knee 2 Instrument  panel
Open fr ac ture ,  l e f t  femur 3 Instrument  panel

She was a d m it t e d  to a local hospital for an unspecif ied period. Although the f rac tu red  
femur  is classified as a serious injury (AIS 3), it was not l i fe-threatening.
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Seating location: Right front 
Sex: F 
Age: 15
Height: 5 f e e t  3 inches 
Weight: 150 
Restra in t  used: None 
Proper  use? NA

This girl was not wearing the available  lap/shoulder res tr a in t  provided a t  her  s ea t  
position. An inspection of  the Escort 's r ight  frontal  interior revealed extensive distort ion 
of  the instrument  panel.

Injuries AIS

Small lacerat ions,  forehead 1
Abrasion, le f t  ch es t  wall 1
Lacerat ion,  le f t  elbow 1
Lacerat ion,  r ight elbow 1
Abrasion, r ight  leg tibia a r e a  1
Abrasion, lef t  arm l
Abrasion, lef t  flank 1
Abrasion/contusion, le f t  knee 1
F rac tu re ,  r ight fibula 2

F rac tu re ,  le f t  femur 3

This passenger was in a hospital  for 13 days. Although an AIS 3 injury was sustained,  it 
was not l i fe- threatening.

Probable Source

Windshield 
Ins trument  panel 
Instrument  panel 
Ins trument  panel 
Instrument  panel 
Instrument  panel 
Instrument  panel 
Ins trument  panel 
Instrument  panel and 

below 
Ins trument  panel and 

below

Seating location: Left  rear  
Sex: M 
Age: 14
Height: 5 fe e t  10 inches 
Weight: 175
R es trai nt  used: Lap bel t  (ALR)
Proper  use?  Yes

This boy was wearing a lap be l t  with an ALR, a sewn-in l a tc h p la te  fixed to the 
re t r a c t a b l e  webbing, and a pushbutton releas e type of buckle a t t a c h e d  to  a short  length of 
webbing. Both webbing com ponents  en t e re d  the s ea t ing a rea  from b etw ee n  the junction 
of the upper and lower s e a t  cushion. The only c o m p a r tm e n ta l  deform ati on  no* 2d was to 
the lower bench s e a t  cushion, found to  be displaced forward approximate ly 2 inches.



Injuries AIS Probable Source

Major abdominal contusion nit Lap belt
(3 inch x 20 inch)

Abrasions, r ight side abdomen l Lap bel t
Contusions,  la te ral  le f t  th *h l Lap bel t
Multiple avulsions, superior 4 Lap bel t

mesentery veins
Avulsion, superior me senteric 4 Lap bel t

a r te r y
Avulsed root of  mesentery 4 Lap belt
Avulsion, two sections of small 3 Lap bel t

bowel
Contusion, scrotum 1 Impact  force
Contusions, lef t  hand 1 C o m p a r tm e n t  sidewall

He survived for approximately 5 hours but died before his internal  bleeding could be 
stabil ized.  All his injuries, with the exception of  a contused le f t  hand, were the result  of 
the lap belt.

Seating location: Right rear  
Sex: M 
Age: 11
Height: 5 fe e t  2 inches 
Weight: 128
Restraint  used: Lap bel t  (ALR)
Proper  use?  Yes

This boy was wearing a lap bel t  with an ALR. a sewn-in la tc hpla te  fixed to the 
re t r a c ta b l e  webbing, and a pushbutton release type of  buckle. Inspection of the interior 
c o m p a r tm e n t  revealed the lower sea t  cushion to be displaced forward approximate ly 2 
inches. No othe r  c o m p ar tm e n ta l  defo rmat ion  was noted.

Injuries AIS Probable Source

Contusion, nose (sept al  hem atom a) 1 Lower e x t re m it ie s
Bilateral  contusions, anterior 1 Lower ex t re m it ie s

ribline
Major contusion, lower abdomen 2 Lap belt
Gaping lacerat io n of abdominal  muscle 3 Lap belt
Complete  avulsion of ileum mesentery 4 Lap belt
Co mp le te  avulsion of r ight colon 4 Lap belt

mesentery
Perfora t ion  of ileum 3 Lap belt
Perfora t ion  of cecum 5 Lap belt
Transection of ileum 5 Lap belt
Transection of cecum 3 Lap belt
Avulsion of  mid-sigmoid colon 4 Lap belt

mesentery
Serosal degloving of mid-sigmoid colon 4 Lap belt
Fracture ,  third lumbar  v er te b ra  with 5 Lap belt

co mplete  paraplegia
Fracture ,  r ight thumb 1 C o m p a r tm en t  interior



He required 2 months of  hospital ization before t r ans fer  to an ext ended care  faci l i ty  for 
rehabi l i tat ion due to the paraplegia.

Both boys lap bel ted  in the rear  s e a t  sustained intra-abdominal  injuries due to the 
p en et ra t i o n  of th a t  ca vity  by the lap bel ts  at  impact .  Descript ive terminology in the le f t  
rear  passenger 's medical  records seem to indicate  th a t  the lap bel t  was positioned in the 
a rea  considered proper. This descript ion places  the major  b e l t- re la ted  contusion in the 
lower abdominal  region, with re la te d t.brasions on la te ra l  as pec ts  of each thigh. The 
positioning of  the r ight  rear  passenger 's bel t ,  while not as well  defined as th a t  of the lef t  
rear ,  also appea rs  to have been proper.  The medical descript ion,  a t ransverse contusion, 
7-cm wide, a t  th e level of the a n ter io r  superior  iliac spine, places the bel t  well within the 
a rea  considered proper.

Both of the Ford's rear  s ea t  passengers  underwent  their en t i re  de ce lera t ion  into the 
2-inch-wide lap bel t.  If the crash forces  had not been c o n c e n t ra te d  in this way, but had 
been spread over  a larger  a r e a  of the body, the s ev er i ty  of these boys' injuries would have 
been g rea t ly  reduced.  Lap/shoulder  bel ts  would have distr ibuted the crash forces  over  a 
wider a r e a  of the body.



CASE 27 (SEA- 85-H-OR23)

Case vehicle:
Case vehicle weight: 
Case vehicle Delta V:

1980 Dodge Colt ,  2-door 
2 ,311 pounds 
27.7 mph

o™
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A 1980 Dodge Colt  2-door  sedan struck a t r e e  head-on. The driver  was a 16-year-  
old boy wearing a lap/shoulder belt; the r ight  front  passenger  was a 17-year-old boy also 
wearing a  lap/shoulder belt; the r ight rear  passenger  was a 15-yea r-old  boy wearing a lap 
bel t.

The driver did not receive,  nor did he require,  any on-scene medical a t te n ti on .  The 
only injury he rep orte d was a bel t  abrasion on his left  shoulder. However,  tne two 
passengers  were t ran spor te d  to a hospital.  The lap/shouldcr bel ted boy in the r ight front 
s e a t  had only minor bruises and was not a d m it t e d  to the hospital; he was examined and 
released.  The lap bel ted boy in the r ight rear  seat ,  however,  was a d m it ted  with severe 
injuries; he was hospitalized for 33 days.

Restraint and Injury

Seating Location: Driver
Sex: M
Age: 16
Height: 5 fe e t  7 inches
Weight: 160
R es trai nt  used: Lap/shoulder  bel t
Proper  use?  Yes

This boy was using a continuous loop, lap/shoulder  bel t  with a free-sl iding 
la tc hpla te .  There was no evidence of  bel t  malfunction,  improper  fit ,  or improper use. He 
described the f i t  as "snug." Although the s teer ing  wheel was deformed about 2 1/2 inches 
a t  the 4 o'clock position, th e re  were no driver  injuries t h a t  could be rel a te d  to th a t  
deformat ion .  The driver said he had been using s e a t  bel ts  for about  15 months.

Injuries AIS Probable

Abrasion, lef t  shoulder  1 Shout

C ircum stances

Seating Location: Right front  
Sex: M 
Age: 17

Height: 5 fe e t  10 inches 
Weight: 135
Restra in t  used: Lap/;houlder bel t  
Proper  use?  Yes

This boy was also using the continuous loop, lap/shoulder bel t  with a free-sliding 
l a tc h p la te  th a t  was provided a t  his sea t .  There  was no evidence of  malfunction,  improper  
fit, or improper use. This boy said th a t  he never  wears a sea t  bel t,  but tha t  he was 
"talked into" it on this tr ip  by the r e a r  s e a t  passenger.  He was not a d m i t t e d  to a hospital.
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Injuries

Bruise, forehead

Strained ankle 
Bruise, r ight shoulder 
Bruise, chest 
Bruise, abdomen (below 

umbilicus)

AIS Probable Source

Ins trument  panel or 
A pillar 

Floor
Shoulder bel t  
Shoulder bel t  
Lap bel t

Seating Location: Right rear  
Sex: M 
Age: 15
Height: 5 f e e t  8 inches 
Weight: 135
Restraint  used: Lap bel t  ( locking la tc hpla te ,  webbing r e t r a c t o r  one unit)
Proper use? f e s

This boy was using a lap bel t  th a t  has the locking la tc h p la te  combined with the 
webbing r e t r a c t o r  in one unit. The r e t r a c t o r  au to m ati ca l ly  ta kes  up webbing slack and 
the la tc hpla te  locks the webbing in place when buckled. There were no de fe c ts  found in 
the system. The boy said he was wearing th e bel t  "snug" and th a t  it  was routed across  the 
waist  but  below the navel. He said he had been using s e a t  bel ts  for 12 months before t i i s  
crash.

Injuries AIS Probable Source

Frac tu re d  ve rt e brae 3 Flexion over lap bel t
(L2, L3)

Perforat ions (two),  small 4 Lap be l t  and/or  r e t r a c t o r
bowel

Ruptured spleen 4 Lap bel t  r e t r a c t o r
Bruise, lef t  hip 1 Lap bel t
Bruise, r ight hip 1 Lap belt
Abrasion, about  1 inch 1 Lap belt

below umbilicus

The per formance  of  the front  s e a t  lap/shoulder  re s t ra i n ts  was exceptionally good in 
this Delta  V 27.7  mph crash,  especial ly when com pa red  to the r e a r  s e a t  lap bel t.  Forces  
act ing a t  the r ight front  were very similar  to  those act ing  a t  the r ight  rear ,  allowing a 
d ir ec t  comparison of lap/shoulder  bel t  p er fo rm a n ce  to lap-only bel t  per formance .  The 
crash resulted in AIS level  1 injuries at  th e r ight  front ,  which required only 1 hour 
15 minutes  of  observation and t r e a t m e n t  before t h a t  boy was released from medical care .  
In comparison,  the crash induced injuries sustained by the lap bel ted boy in the r ight  rear  
position were a t  an AIS 4 level  and required two operat ions during the course of more than 
1 month's hospitalization.

Prompt initial diagnosis and t r e a t m e n t  probably would have reduced th e period of 
hospitalization required for the lap bel ted boy. It ap pears  th a t ,  a t  initial injury 
evaluation, th e at te nd ing  physician "ruled out" all of  the serious injuries th a t  were,  in

•



fact ,  present .  As a result ,  the  f rac tu res  of two lumbar v e r te b ra e  were not identif ied for 
a t  le a s t  a day and the major internal  organ dam age was not identified for nearly 2 weeks 
following admission to the hospital.  From th a t  point , two major operat ions were required 
for repa ir  of p e r fo ra t e d  intest ines,  seve re abscessing, and finally, removal  of  the damaged 
spleen.

These interna l  injuries, and th e f r a c t u r e s  of th e lumbar ve r te brae ,  must be 
a t t r i b u t e d  d ir ec t ly  to th e lap bel t  used by this boy. It is cl ea r  th a t  the major  in t ra­
abdominal injuries resulted from compression around the bulky r e t r a c t o r  mechanism 
integral  to th e  la tc hpla te  on this system. The design of this component  places  the 
r e t r a c t o r  d ir ec t ly  in the a rea  of  all th e internal  injuries described by the boy's medical 
records.

If this boy had had available to  him, and had been properly wearing, a 3-point  
lap/shoulder  bel t ,  he would not have sustained the spinal injuries or the internal injuries 
induced by th e lap belt.



CASE 28 (SEA-86-H-ORQ4)

Ca se  vehicle: 1984 Buick Cen tu ry Custom, 2-door
Case vehicle weight: 3 ,488 pounds
Case vehicle Delta  V: 31.7 mph



C ircum stances

A 1982 Buick Century  s tru ck  front  f irs t into the lef t  f ront  of a GMC delivery truck. 
The Buick was driven by a 72-y ear-o ld  man wearing a lap/shoulder belt.  The r ight front  
passenger  was a 76-year-o ld man also wearing a lap/shoulder belt; the le f t  rear  passenger  
was a 75-year-old woman wearing a lap belt; and the r ight passenger  was a 64-year-old 
woman, also wearing a lap bel t.

Both vehicles were disabled by th e impact; the Buick received front s t ru ct ura l  
col lapse of more than 28 inches.

The collision resulted in unspecif ied injuries to the lap bel ted driver  of the large 
truck. Both front sea t  occupants  of the Buick sustained serious myocardial  contusions, 
minor to modera te  frac tu res ,  and numerous abrasions and contusions. The le f t  rear  lap 
bel ted occupant  sustained injuries to her abdomen,  spine, and pelvis which required more 
than 1 1/2 months of hospitalizat ion and care.  The lap bel ted r ight rear  occupant 
received injuries to her head, thorax,  and abdomen which resulted in her death.

Restraint and Injury

Seating location: Driver
Sex: M
Age: 72

Height: 5 f e e t  10 inches
Weight: 198
Res tra in t  used: Lap/shoulder bel t  (ELR)
Proper  use? Probably excessive slack due to "windowshade" device

This man was res trained by a 3-point,  continuous loop, lap/shoulder bel t  with an ELR 
sensit ive to vehicle motion, a cinching type of la tc hpla te ,  and a pushbutton release type 
of  buckle a t ta c h e d  to a flexible s talk.  A windowshade type of  tension rel ief  device was 
also incorporated into the system. The ins tru m en t  panel was broken and distorted,  with 
the s teeri ng assembly collapsed forward and upward.

Injuries AIS Probable Source

Myocardial contusion 4 Steering assembly,
shoulder s tr ap

Fra c tu re d  sternum 2 Steering assembly,
shoulder s tr ap

Contusion, across  ch es t 2 Shoulder s trap
Frac tu red  toe, right 2 Floor pan, controls
Contusion, r ight knee 1 Instrument  panel
Contusion, lef t  knee 1 Instrument  panel
Small lacerations,  le f t  hand 1 Instrument  panel

This man spent  10 days in a hospital  and was released to the c a r e  of  his personal 
physician. r ' t u

It is likely th a t  this man was wearing his shoulder  s tr ap  with excessive slack by 
means of the windowshade type of tension rel ief  device,  based on the de gree of 
deform ation  to the s teer in g  wheel.
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Seating location: Right front 
Sex: M 
Age: 76
Height: 5 fe e t  11 inches 
Weight: 200
Restr a in t  used: Lap/shoulder bel t 
Proper use?  Yes

This man was wearing a lap/shoulder bel t  similar  to  the driver's. It appears  likelv 
th a t  he was wearing i t  properly.

Injuries AIS Probable Source

Myocardial contusion 4 Shoulder s trap
Frac tu re ,  1st rib, lef t  1 Impact  force
Displaced fract ure ,  l e f t  wrist  3 Instrument  panel

He required 5 days in a hospital  and an unspecif ied period of  outp a tien t  care.

The myocardial  contusions sustained by those two lap/shoulder bel ted men are 
unusual among the cases  invest igated by the Safety Board. It is possible th a t  their  age 
cont r ibuted to this injury.

Both front  s e a t  occupants  probably would not have survived if they had not been 
wearing lap/shoulder  belts.

Seating location: Left rear  
Sex: F 
Age: 75
Height: 5 fe e t  7 inches 
Weight: 170
Restraint  used: Lap bel t  (ALR)
Proper  use?  Yes

This woman was wearing a lap bel t  with an ALR, a sewn-in latching tongue a t ta c h e d  
to the r e t r a c t a b l e  webbing, and a pushbutton release type of  buckle a t t a c h e d  to a short 
length of webbing. Both webbing components  en tered  the seat ing ar ea  by passing through 
the junction of the upper  and lower cushions. There was no ap pare nt  compression or 
def or mation of the c o m p a r tm e n t  a t  this position.
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Injuries AIS Probable Source

Com minuted and displaced 
f ra c ture ,  r ight proximal 
humerus 

Comm inuted nasal frac ture  
Bilateral  f rac tur e,  iliac 

cr es ts  
Displaced f ra c t u re  of 

spine a t  L4 
R et roper i to ne al  hem at om a 
Blunt abdominal  t raum a 
Closed auxiliary nerve 

injury
Massive c o n t r  lon/abrasion 

lower abdomen 
Lacerat ion ,  le f t  iliac cres t

2

3
7

3

1

2
3

3

Lap belt

Lap bel t

Lap bel t 
Lap belt 
Unknown

Lap belt

Right front  s e a t f r a m e  
Lap bel t

Compression force

This woman was in th e hospital  for 20  days before being released to an ext ended ca re  
faci l i ty  for  an addit ional  3 weeks of t r e a t m e n t .

With th e single exception of  the upper  arm f rac ture,  all of  the injuries sustained by 
this woman can be a t t r ib u t e d  d irect ly  to the lap bel t  res tr a in t  tha t  was worn. These 
injuries were considered l i fe - th rea ten in g  by hospital personnel even a f t e r  10 days of  care ,  
shown by the orders  for t r ansfer  with life support equipment  on board the ambulance.  If 
she had been wearing a properlv f i t te d  lap/shoulder bel t,  she would most likely not have 
sustained any of these injuries.

Seating location: Right rear  
Sex: F 
Age: 64
Height: 5 fee t  3 inches 
Weight: 165
Restra in t  used: Lap bel t  (ALR)
Proper  use?  Probably, with possible bel t  "ride up"

This woman was wearing a lap bel t  similar  to the one used by the le f t  rear  
passenger.  There were hairs  embedded a t  various points about  the rear  surfac e of the 
r ight front  seat .  Body fluids were found on the lap bel t  webbing.

Injuries AIS Probable Source

Large la ce rat io n above 3 Lap bel t
r ight Ulac c r e s t



This woman's injuries were evaluate d  by em ergency medical personnel a t  the 
acc iden t  scene as  being "not l i fe- threatening."  Her condition de te r io ra te d  while enroute  
to  the hospital  and she was in full ca rd ia c a r res t  upon arr ival.  Revival a t t e m p t s  failed 
and she was pronounced dead approximate ly 2 hours a f t e r  the crash. The medical 
examiner  noted th a t  her death was probably the result  of  a ruptured grea t  vessel of  her 
heart .

The woman's death probably resulted from injuries sustained as a di rec t  result  of the 
forces  t ran s m it ted  through the lap bel t.  However, this cannot  be s ta t e d  with cer tai n ty ,  
due to the lack of medical  information. The forces  necessary for fa ta l  intra-abdominal  
injuries were certain ly  present ,  shown by the large gaping lacerat ion complete ly into her 
abdominal  cavity.  Decreasing blood pressure while enroute  to the hospital indicates a loss 
of  blood a t  some point within her system.

This woman almost  certainly would have survived if she had been wearing a properly 
f i t ted  lap/shoulder belt.



CASE 29 (LAX-86-H-ORQ4)

C ase  vehicle: 1985 Oldsmobile Firenza, 4-door
Case vehicle weight: 2 ,968 pounds
Case vehicle Delta V: 25.7  mph



C ircum stances

A 1985 Oldsmobile Firenza  s tru ck  the side of a 1977 Chevrolet  Ca m aro  a t  an 
intersect ion. Both vehicles rece ived substa ntial  damage,  with rearw ard  s tr u c tu ra l  
col lapse reaching depths  of more than 15 inches a t  the Oldsmobile front  and inward 
collapse reaching depths  of  up to  13 inches a t  the r ight side of  the Camaro.

The unres tra ined 22-year-old man driving the C am ar o  was unhurt,  as  were the 
lap/shoulder  bel ted  29-year-o ld man driving the Firenza and his lap/shoulder  bel ted r ight 
front  passenger, a 33-year-o ld man. The 62-year-old  man wearing a lap bel t  in the le f t  
rear  s e a t  of the Firenza,  however,  sustained massive intra-abdominal  injuries, including 
multiple lacerat ions and te ars  of the small bowel, along with a severe frag m enta t io n  
f r a c t u r e  of the r ight  iliac wing. This man's injuries proved fa ta l  39 hours a f t e r  the crash.

Restraint and Injury

S e a t ’ng location: Driver 
Sex: M 
Age: 29
Height: Unknown 
Weight: Unknown
Rest rai nt  used: Lap/shoulder  bel t  (ELR)
Proper  use?  Yes

This man was res tra in ed  by a 3-point  lap/shoulder bel t  with an ELR sensi tive to 
vehicle motion, a cinching type of la tc hp la te ,  and a pushbutton type of  buckle mounted on 
a flexible staik.  The system also incorporated a windowshade type of tension rel ief  
device.

He sustained no specif ied injury, o th e r  than complaint of  "pain."

Seating location: Right front  
Sex: M 
Age: 33
Height: Unknown 
Weight: Unknown
Restra in t  used: Lap/shoulder  bel t  (ELR)
Proper  use?  Yes

This man was wearing a  lap/shoulder bel t  s imilar  to  th a t  worn by the driver. He also 
complained only of  pain, with no specif ic  injury identified.

Seating location: Left  rear  
Sex: M 
Age: 62
Height: 5 f e e t  4 inches 
Weight: 130
R es trai nt  used: Lap bel t  (ALR) 
Proper use? Yes
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This man was wearing a lap bel t  with an ALR, a sewn-in la tchp la te  a t ta c h e d  to the 
r e t r a c t a b l e  webbing, and a pushbutton type of  buckle a t ta c h e d  to a short  length of  
webbing. The buckle webbing e n tered  the seat ing ar ea  by passing between  the junction of  
the upper  and lower s e a t  cushion, while the la tc hpla te  webbing ent er ed  from bet ween  the 
lower cushion and interior  sidewall.  There  was no c o m p a r tm e n t  distortion or compression 
a t  this s ea t i ng  position.

Injuries AIS Probable Source

Frag m en ted  f rac tu re ,  r ight 3 Lap bel t
iliac wing

Torn r ight iliopsoas muscle 2 Lap belt
R et roperi to ne a l  hemorrhage 3 Lap belt
C om ple te  severan ce ,  proximal 5 Lap belt

ileum
Large la c e ra t i o n / te a r ,  distal 5 Lap bel t

ileum
L ac er at ion of  omentum 4 Lap belt
Multiple large lacerat ions. 4 Lap bel t

mesente ry
Gaping te a r  (1 .5  cm),  small 5 Lap bel t

bowel
Extensive contusions,  mesent er y 3 Lap belt
Contusion, ascending colon 3 Lap belt
Contusion, t ransverse  colon 3 Lap belt
Contusion, descending colon 3 Lap belt
Contusion,  r ight  iliac c res t 2 Lap bel t
Contusion, le f t  iliac c res t 2 Lap bel t
Contusion, r ight  hip to r ight 2 Lap bel t

flank
Contusion, le f t  thigh to knee 2 Interior  sidewall
Contusion, le f t  occ ipi ta l  region 2 Interior sidewall

This man was in intensive c are  for 39 hours a t  two hospitals before he died from his 
injuries. A la para to m y was perform ed approximate ly 4 hours a f t e r  his initial admission to 
a hospital; however,  no addit ional  surgery was undertaken,  even though blood pressure 
could not be maintained a t  ad eq ua te  levels. At  autopsy, approximately 4 ,000 grams of 
blood clots  were found within his abdominal cavi ty  due to intra-abdominal  hemorrhaging. 
In addition,  th e  autopsy noted hemorrhagic  ma te r ia l  within his s tomach  and fecal  m a t t e r  
within his abdominal  cavity.  A blood clot  of  approximate ly 300 grams was found in the 
l iver  area .

This man might have survived if  he had been transp or te d  initially to a special 
t ra u m a  c e n t e r .  The physicians at te ndin g  him did not locate  the cause of his post­
o p era t iv e  lack of a d e q u a te  blood pressure and underta ke its correct ion.  Furtherm ore ,  
t he re  is evidence th a t  th e surgical  me asures  ta ken  to  t r e a t  his internal  injuries were not 
ap prop ria te .  For  example,  a consult ing surgeon told Saf ety  Board invest igators  tha t  a 
physician tralned , in  t raufna injury t r e a t m e n t  would have ope rat ed  sooner,  would not have 
rep ai re d the bowel te ars  by stapling ( t he  bowel leakage may have been due to this 
inappropriate  t r e a t m e n t ) ,  and if the bowel leakage had continued,  would have performed a 
second operat ion  to c o r r e c t  it. This doct or  said th a t  the "resusci ta t ive effort"  expended 
for this man was "poor."

4 l . .  -JT!I
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From the injuries indicated in hospital  and autopsy records,  it  seems likely th a t  the 
lap bel t rose above this man's lef t  iliac c re s t  during the crash and p e n e t ra te d  the 
abdominal cavity  from le ft  to right.  This in te rpret a t i on  is based on the na tu re  and 
location of his bowel injuries and the fa c t  th a t  his r ight  iliac c re s t  was displaced rea rw ard 
and outward.  The path of his injuries is consistent  with the rea c t ive t rave l  path of  his 
body within the vehicle, given the dynamics of the collision: he would have moved 
forward and to the left .  Evidence suggests th a t  there  was a li f ting ac t ion  a t  the 
Oldsmobile’s le f t  f ront ,  which would have induced a downward force a t  this man's seat ing 
position. Thus, the re ac t ive  forces  a t  his position would have been di rec te d  downward, 
forward, and to the l e f t —leading to the types of  bel t  induced injuries he sustained.

This man would have survived, with much reduced injuries, if he had been wearing a 
properly f i t te d  lap/shoulder  belt.
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CASE 30 (NYC-85-H-ORQ4)

Case vehicle:
Case vehicle weight: 
Case vehicle Delta V:

1984 Nissan S entra  s ta t io n  wagon 
2 .330  pounds 
33 .6  mph
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A 1985 Dodge Daytona 2-door sedan slid broadside into the  front of a 1984 Nissan 
S entra  s ta tio n  wagon. The Dodge was driven by an unrestrained  20-year-o ld  man; in the 
right front s e a t  was an unrestrained  19-year-old  man. The Nissan was occupied by a 
3 3 -y ear-o ld  male driver and his 29-year-old  wife, both of whom were using 3-point 
lap/shoulder belts; in the rear  c e n te r  se a t  was th e ir  5-m onth-o ld  boy in a child s afe ty  
s e a t,  and in the right rear se a t  was the ir  6-year-old  daughter, using a lap belt.

A fter  the crash, the occupants of both vehicles were taken  by am bulance to a 
hospital. The unrestrained  Dodge occupants  were tre a te d  and released  within a few hours, 
having sustained only minor injuries. The Nissan driver and his 5-m onth-old  son sustained 
serious injuries; the children's m other sustained m odera te  injuries. The 6-year-old  child 
was killed by lap belt induced injuries.

Restraint and Injury

Seating location: Driver 
Sex: M 
Age: 33
Height: 5 fe e t  10 inches 
Weight: 160
R estra in t used: Lap/shoulder belt (ELR)
Proper use? Yes

This man was wearing a continuous loop lap/shoulder b elt  w ith a free-sliding 
la tch p la te  and ELR. There was no evidence th a t  the  re s tra in t  failed or was d efec tiv e .

Circumstances

Injuries

Severe depressed complex 
fra c tu re  of le f t  
zygom atic  maxillary 

Abrasion, le f t  shoulder 

Abrasion, le ft  chest 
Abrasion, sternum  
H em atom a, right ankle

AIS

3

No Code

Probable Source

L eft A pillar

Shoulder belt 

Shoulder belt 
Shoulder belt 
Unknown

At im pact, the vehicle underw ent sudden d ece lera t io n  and counterclockw ise 
ro ta tion . Due to inertia , th e  occupants tended to continue moving forw ard, and they also 
moved le ftw a rd  in re la tion  to the vehicle's in terior. Since all  the  occupants  were 
res tra ined , their m ovem ent was lim ited to varying degrees. The adults  in the front sea t  
apparently  experienced  the  le a s t  movement: the ir  upper torsos and pelvic a rea s  were 
e ffe c t iv e ly  res tra in ed  by th e ir  lap/shoulder belts  and, except for the  le f t  side of the 
driver's face, th e re  w ere no o th e r  vehicle c o n ta c t  injuries rep o rte d . Had the  front s e a t  
occupants  not been properly res tra in ed  by lap/shoulder belts , they  probably would have 
been c rit ica lly  injured.



S eating  location; Right front 
Sex; F 
Age; 29
Height; 5 fe e t  2 inches 
Weight; 105
R estra in t used; Lap/shoulder belt 
Proper use? Yes

This woman was wearing a lap/shoulder belt sim ilar to th a t  of  the driver; th e re  was 
no evidence of  re s tra in t  failure or d efec t.

Injuries AIS Probable Source

Displaced fra c tu re ,  right 2 Shoulder b e lt
clavicle

F ra c tu re d  rib, 1st right 1 Shoulder belt
side

F ra c tu re d  ribs, 5, 6, 7, and 8, 2 Shoulder belt
le f t  side

Contusions, le f t  and right 1 Lap belt
iliac c re s ts

Contusions, from right clavicle 2 Shoulder belt
to le f t  mid-sternum  

(See discussion above.)

Seating location; C e n te r  re a r  
Sex; M
Age: 5 months 
Height: 23 inches 
Weight: 15 lbs. 8 oz.
R estra in t  used: Child s a fe ty  s e a t  
Proper use? No

This infant was s e a te d  in a child s a fe ty  seat; however, it was im properly installed, 
with the car's s ta t ic  lap belt routed  through th e  lower p a r t  of the  s a f e ty  seat's  tubular 
fram e, ra th e r  than around th e  front of the  en tire  se a t,  as i t  was supposed to  be.

Injuries AIS Probable Source

Depressed skull f ra c tu re 3 Left re a r  windowframe
of le f t  frontal bone

Linear fra c tu re ,  le f t 2 Left re a r  w indowframe
p a r ie ta l  bone

Abrasion, contusion, le ft 1 Left re a r  windowframe
cheek and around le f t  eye

H em atom a, le f t  o rb ital No Code L eft re a r  w indowframe
area



Although s e a te d  in a child s a fe ty  s e a t ,  this child s truck  his head on the  le f t  le f t  rear  
window fram e because the im proper routing of the vehicle's lap belt through th e  lower 
p a r t  of the  s a fe ty  s e a t  p e rm itte d  th e  sea t  to pitch  forw ard and leftw ard  a t  im pact. Had 
the child s e a t  been properly installed, its m ovem ent would have been considerably reduced 
and the  child would not have c o n ta c te d  the window fram e.

S eating  location: Right re a r  
Sex: F 
Age: 6
Height: 41 inches 
Weight: 50
R e stra in t  used: Lap belt (ALR)
Proper use? Belt routing may have been high

This child was w earing a s ta t ic  lap b e lt  with an ALR. During the  crash, the  sea t  
cushion was displaced forw ard about 1 inch.

A photograph of the  child's abdomen shows a deep bruise across the  area , slightly 
above th e  iliac c re s ts  but below the  umbilicus. These marks indicate  th a t  a t  peak loading, 
the  lap b e lt  was above the  iliac c res ts ,  above the  a re a  considered to be proper fit.

Injuries AIS Probable Source

Contusion, abrasion of forehead 2 Unknown
Linear f ra c tu re  of fro n ta l bone 2 Unknown
Contusion, right fronta l c e re b ra l 3 Unknown

c o rte x
O c cip ita l/c erv ica l  dislocation 2 Unknown
L aceration , o cc ip ita l/c e rv ic a l 3 Unknown

ligam ents, tra n se c tio n  of 
v e r te b ra l  a r te r ie s

Contusion, abrasions, a n te r io r 2 Lap belt
abdom inal wall

Laceration  of m esen tery 3 Lap belt
In trap e rito n ea l  hem orrhage No code
Unconscious 4 Unknown

At im pact, th e  upper torso  of this child p itched  forw ard and downward over the  lap 
belt,  and the  child's head s tru ck  th e  vehicle's interior. Although no evidence identifying 
the c o n ta c t  point was found, it is suspected , based on th e  child's head injuries, probable 
k inem atics , the  s e a t  cushion softness, and the child's s ize, th a t  her head struck  the 
forw ard edge of th e  m e ta l  p la tform  near the  floor, on which the re a r  s e a t  bottom  cushion 
rests .

The pathologist listed  th e  cause of this  child's death  as the dislocation of the 
occ ip ita l/cerv ic a l  junction and resu lting  injuries to the vascular supply to the base of the  
brain. He believed th a t  th ese  injuries most likely resu lted  in d eath  within a few minutes. 
The frontal skull f ra c tu re s  and serious in tra-abdom inal injuries may have co n trib u ted  to 
her death , but he regarded  the head/neck  sep ara tio n  as the  prim ary cause of death.



THIS D O CU M EN T 
HAS BEEN R EPH O T O G R A PH E D  

TO ASSURE LEGIBILITY
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Although se a te d  in a child s a fe ty  s ea t,  this child struck his head on the le f t  le f t  rear 
window fram e because the im proper routing of the vehicle's lap belt through the  lower 
p a r t  of the  s afe ty  s e a t  p erm itted  the  se a t  to pitch  forward and le ftw ard  a t  im pact. Had 
the child s e a t  been properly installed, its m ovem ent would have been considerably reduced 
and the  child would not have c o n ta c te d  the window fram e.

Seating location: Right re a r  
Sex: F 
Age: 6
Height: 41 inches 
Weight: 50
R estra in t used: Lap belt (ALR)
Proper use? Belt routing may have been high

This child was wearing a s ta t ic  lap belt with an ALR. During the  crash, the seat 
cushion was displaced forw ard about 1 inch.

A photograph of the  child's abdomen shows a deep bruise across the  area , slightly 
above the iliac c re s ts  but below the  umbilicus. These marks indicate  th a t  a t  peak loading, 
the lap belt was above the  iliac crests ,  above the area  considered to be proper fit.

Injuries

Contusion, abrasion of forehead 
Linear f ra c tu re  of fronta l bone 
Contusion, right frontal cereb ra l 

c ortex
O ccipita l/cerv ical dislocation 
Laceration, o ccip ita l/cerv ical 

ligam ents, transec tion  of 
v erteb ral a r te r ie s  

Contusion, abrasions, an terio r  
abdominal wall 

L aceration  of m esentery  
In traperitoneal hem orrhage 
Unconscious

AIS

2
2
3

oid
3

No code 
4

Probable Source

Unknown
Unknown
Unknown

Unknown
Unknown

Lap belt 

Lap belt 

Unknown

At im pact, th e  upper torso of this child pitched forward and downward over th e  lap 
belt,  and th e  child's head struck  the vehicle's interior. Although no evidence identifying 
the c o n t r c t  point was found, it is suspected, based on the  child's head injuries, probable 
k in e m a t i c ., the s e a t  cushion softness, and the child's size, th a t  her head struck  the 
forw ard eJge  of the m etal p la tform  near the floor, on which the rear  se a t  bottom  cushion 
rests.

The pathologist listed the  cause of this child's death  as the dislocation of the 
o ccip ita l/cerv ical junction and resulting injuries to the  vascular supply to the base of the 
brain. He believed th a t  these injuries most likely resu lted  in death  within a few minutes. 
The frontal skull f ra c tu re s  and serious intra-abdom inal injuries may have contributed  to 
her death , but he regarded the head/neck separation  as the  prim ary cause of death.

•
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Based on a com parison of th e  injuries to the several occupants, it  is c lear  th a t  the 
lap belt did not provide the level of p ro tec tio n  th a t  the  lap/shoulder belts  provided. 
F u rth erm o re , the  lap belt in this case probably co n tributed  to the  developm ent of the 
child's fa ta l  head injuries, ra th e r  than preventing them . Since the  injuries th a t  proved 
fa ta l  to this child w ere most likely those to her head and neck, not those to her in tra ­
abdom inal viscera (serious as those w ere), her d ea th  cannot be a t t r ib u te d  to im proper belt 
placem ent; the jackknifing motion over the  lap belt th a t  resulted  in her head s trike  would 
have occurred  even if the  b elt  had been placed slightly lower on her abdomen.

While th e re  is insuffic ient evidence to p red ic t w hat injuries she would have received 
had she been unrestra ined , th e re  is su ffic ien t evidence to  conclude th a t  she alm ost 
certa in ly  would have survived had she been res tra in ed  by a lap/shoulder belt.

r.-e.
■ y: *>}. •
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APPENDIX B
CANADIAN CASES 

CONCERNING REAR SEAT LAP BELTS

A 1978 Pontiac Launentian hit the side of a 1977 Monte Carlo Landau 
pulling a snail (150 pound) trailer. All four belted occupants of the 
Pontiac died of their crash injuries.

The 70-year-oli nan driving the Pontiac weighed 155 pounds and was 
five feet, 10 inches tall. He was wearing a three-point iap-shoulder belt; 
it is not recorded whether he wore it correctly. The lap belted woman 
sitting behind him crashed into the back of his seat. The cause of his 
death was rupture of the spleen.

The right front passenger was a 65-year-old man, five feet, ten inches 
tall, 200 pounds. He was wearing a three-point lap-shoulder belt. Again, 
it is not recorded whether he wore it correctly. The lap-belted woman 
sitting behind him crashed into the back of his seat. The cause of his 
death was fracture of his spine. He also sustained head and face injuries.

The left rear passenger was a 57-year-old woman, five feet, thr>e 
inches tall and weighing 155 pounds. She wore a lap-only belt; it is not 
recorded whether it fit her properly. She sustained fatal intra-abdominal 
injuries and injuries to her extremities.

The right rear passenger was also a 57-year-old woman, five feet, two 
inches tall and weighing 165 pounds. She also wore a lap-only belt and 
suffered injuries to her extremities and fatal intra-abdominal injuries.

C 1

C 2

In this crash, a 1982 Pontiac Phoenix impacted a "large mid-70's 
sedan" head-on. The Pontiac was reported to be moving forward at about 3̂  
mph at impact; the speed of the other vehicle is not recorded.

The record does not state how many people were traveling in the 
Pontiac, nor whether they were wearing belts. It does state that the only 
person injured in the Pontiac was a man, 157 pounds, five feet, eight 
inches tall, wearing a lap-only belt. His seating location is not 
recorded. He sustained intra-abdominal injuries and fracture of the third
lumbar vertebra.

" 11
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* Information on these cases was provided to the Safety Board by 
Transport Canada. In transmitting this information, the Canadian officials 
noted that "the extent to which the accident cases which have been compiled 
are necessarily representative of frontal collisions resulting in abdominal
injury to a lap-belted individual is largely unknown."
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C_3
Cn April 25, 1980, a 1978 Plymouth Horizon struck the right front of a 

"late model, mid-size American vehicle." Three people were traveling in 
the Plymouth: a 67-year-old man driving (six feet tall, 207 pounds), 
wearing a three-point lap-shoulder belt; a 65-year-old woman in the rear 
seat behind him (left rear), five feet, three Inches tall, 15̂4 pounds, 
wearing a lap-only belt; and a 67-year-old woman in the right rear seat 
(height and weight unrecorded), wearing a lap-only belt.

The driver died three days after the crash, of intra-abdcminal 
Injuries; he had also sustained chest injuries. The left rear passenger 
died of "extensive abdominal injuries." Her fourth lumbar vertebra was 
also fractured. Although at first the injuries of the right rear passenger 
were thought to be the roost severe, she survived her serious 
intra-abdominal injuries (she spent 15 days on a respirator, however).

There were no serious head injuries to any of the three occupants.
The investigator Judged the crash to have been "survivable". The coroner 
noted in his report that "if /rear/ seat belts were designed in a different 
fashion to hold either the legs or the pelvis and also the trunk in 
position, the injuries would be less serious. . . . Having seen the results 
of the injuries at first hand at the accident site . . . and at the 
operation of /right rear passenger/, I feel strongly that seat belts can be 
redesigned."

C 4

On July 24, 1982, a 1979 Plymouth Horizon struck a bridge abutment 
with the right front of the car. The car was reported to have been 
traveling at about 40-50 mph when it left the travelway. The car wa3 being 
driven by a 44-year-old man who was wearing a three-point lap-shoulder 
belt. He received "minor" injuries, apparently only "small bruises."

In the right front seat was a 30-year-old woman wearing a three-point 
lap-shoulder belt. She received what are recorded as "minor" injuries, 
including a "deep cut" to one arm, "loss of teeth," a laceration of the 
chest.

In the left rear seat (behind the driver) was a 67-year-old woman 
wearing a lap-only belt. Two of her riba were fractured in the crash.

In the right rear, seat was a 12-year-old boy wearing a lap-only belt. 
He sustained a "minor skull fracture" and serious intra-ebdamlnal injuries, 
Including perforation of the small bowel and two lacerations of the 
mesentery.
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C 5
In early November 1981, a 1976 Oldsmoblle Cutlass with four occupants 

crashed head-on with a 1978 Fbrd van. The severity of the crash Is not 
recorded. The Cutlass driver was a 23-year-old man weighing 150 pounds.
It is not recorded whether he wore a seat belt. He received "serious" 
chest Injuries, probably from violent contact with the steering system.
The lap-belted woman seated behind him crashed Into the back of his seat 
during the Impact.

The right front passenger was a 55-year-old man weighing 150 pound3.
He was wearing a three-point lap-shoulder belt. He sustained Injuries to 
his head and face and fatal chest Injuries. The Investigator stated that 
the "seat belt webbing broke under Impact at head rest holding clip level."

The left rear passenger (behind the driver) was a 48-year-old woman, 
five feet, four inches tall, who weighed 140 pounds. She wore a lap-only 
belt. She sustained Injuries to her face, bilateral fractures of six lower 
ribs, a fractured spine at the second lunbar vertebra. Her spine also 
separated Jh.5 cm at the fracture point; this separation was deemed the 
cause of death.

The left rear passenger was a 20-year-old man, five feet, ten Inches 
tall, who weighed 150 pounds. He wore a lap-only belt. His skull was 
fractured, he sustained multiple bilateral rib fractures, and his distal 
lunbar spine was displaced to the right by half Its diameter. He died of 
the cplne dislocation. The investigator suggested that this man may have 
"submarined" under the belt during the crash.

C 6

In this crash, the right front of a 1981 Honda Accord hit the left 
rear tire of a parked 1975 John Deere back hoe. The Accord was said to be 
traveling at about 18 mph when it hit the parked vehicle.

The driver was a 69-year-old man, five feet, five Inches tall, who 
weighed 240 pounds and who was wearing a three-point lap-shoulder belt. He 
sustained a minor (AIS 1) sprain of his right hip.

The right front passenger was a 68-year-old man, five feet, four 
Inches tall, who weighed 180 pounds and who was wearing a three-point 
lap-shoulder belt. He sustained minor (AIS 1) bruising of his right 
shoulder, chest, and abdomen.

The left rear passenger (behind the driver) was a 58-year-old woman, 
five feet tall, who weighed 180 pounds and who wore a lap-only belt. She
sustained serious (AIS 3) Injuries to her abdominal wall.

' *
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The right rear passenger was a 64-year-old woman, five feet, one inch 
tall, who weighed 190 pounds and who wore a lap-only belt. She received 
head and abdominal injuries: a two-inch laceration of the right temple with 
'‘massive resultant hematoma," severe bruising across the abdomen above the 
Iliac crests, and "massive intraperltoneal hemorrhage caused by multiple 
injuries to the abdomen and contents." The intra-abdominal injuries were 
fatal.

This was a moderate crash which, according to the Investigator,
"should have been survlvable" for this passenger, especially "considering 
the /minor/ injuries incurred by the front seat occupants." There was "no 
evidence to indicate the /rear seat/ occupants submarined the lap belts" in 
this crash; the Investigator concluded from the evidence that the lap belt 
worn by the right rear passenger wa3 at or above the iliac crests at the 
time of the Impact. Whether it was possible for this passenger to wear the 
lap belt provided in this car in a lower position is not discussed.

The investigator also stated that if the rear seat occupants had been 
unrestrained they probably could have survived this crash, although the 
restrained front seat occupants night have been more seriously injured in 
that case. The "installation of combination lap and shoulder /belts/ in 
the rear seat in /all/ likelihood would have reduced the /rear seat 
occupants^/ injuries to minor ones," the investigator stated. He noted 
that, beginning with the next year's model, Honda Accord did provide such 
rear seat lap-shoulder belts.

C 7

This crash was also classified as "moderate." A 1981 Toyota Corona 
hit a 1952 Ford pickup, left front to left front. The driver (whose 
seating location was in direct line with the principal point of Impact) was 
a 63-year-old man, five feet, six inches tall, weighing 140 pounds. He was 
wearing a three-point lap-shoulder belt; his arms and legs were fractured 
and one hip dislocated.

The right front passenger was a 63-year-old man, of the same height 
and weight as the driver and also wearing a three-point lap-shoulder belt. 
He sustained minor (AIS 1) bruises.

The left rear passenger (behind the driver) was a 63-year-old woman, 
five feet tall, weighing 90 pounds, and wearing a lap-only belt. Sie 
s latalned minor (AIS 1) bruises and a sprained ankle.

The right rear passenger was a 68-year-old woman, six feet tall, 
weighing 170 pounds, and wearing a lap-only belt. The Investigator said 
she Was. wearing the belt correctly, low on the abdomen.and snug. She 
sustained severe bruising across the lower abdomen, abrasions over both the 
left and right iliac crests, head injuries ("extensive subarachnold 
hemorrhage"), fractures of the third and fourth lumbar .vertebrae, multiple 
ŝev'er̂  Intra-abddninal and lntra-thoracic Injuries. She died of "massive 
hemorrhaging from a tom abdominal aorta."
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laj^belt cases from the Transport Canada "Fully Restrained Occupant Study"

This crash Involved a 1976 Plymouth Volare; It was classified 
12 PDEV 3-(*) The driver was a 56-year-old woman, five feet, two Inches 
tall, weighing 182 pounds, and wearing a three-point lap-shoulder belt.
The investigator concluded that she was wearing the belt correctly. She 
sustained serious Injuries (AIS 3): fractures of the third and fourth ribs 
on the left, left pneumothorax, bruising at the waist, a lacerated knee, 
and a fracture of the left wrist. She probably received her torso Injuries 
from contact with the steering wheel, Intensified by the fact that the two 
lap-belted rear seat occupants crashed Into the back of the front seat.

The right front passenger was a 68-year-old woman, five feet, two 
Inches tall, weighing 150 pounds and wearing a three-point lap-shoulder 
belt. It is not recorded whether she wore the belt correctly. She also 
was subjected to the overloading of the front seat back caused by the 
lap-belted rear seat occupants. She sustained a ruptured spleen (AIS iJ), 
ruptured bowel (AIS 5)» and fractured vertebrae (AIS 3).

The left rear lap-belted passenger was a 78-year-old woman, four feet, 
11 Inches tall, weighing 160 pounds. She sustained belt-induced Injuries: 
ruptured bowel (AIS 5), two tears of the small bowel mesentery (AIS 5)» 
lacerations of the spleen (AIS il). fractured fifth, sixth, seventh, and 
eighth left-side ribs (AIS 3), fractured right wrist (AIS 2), comminuted 
fracture of tne right tibia (AIS 2), fractured nose (AIS 1), and contusions 
at the abdomen (AIS 1).

The right rear lap-belted passenger was a 76-year-old woman, five feet 
tall, weighing 180 pounds. She sustained facial, chest, lntra-thoracic, 
spinal, intra-abdcmlnal, and extremities Injuries: a ruptured dlaphraga, 
complete transectlons of the sigmoid colon and small intestine, ruptured 
aorta, ruptured Iliac arteries, bilateral hemothorax, bilateral rib 
fractures, fractured thoracic vertebra, fractured sternum, fractured nose, 
and abrasions and contusions of the abdominal wall. &e died of her 
Injuries. Her facial and upper torso Injuries were probably caused by 
violent contact with the oack of the front seat, the lntra-thoracic and 
lntra-abdominal lrjurles by high loading from the lap belt.

* This code is from the Collision Deformation Classification system, 
widely used by motor vehicle crash investigators to classify crashes 
according to the principal direction of force, location and extent of 
contact damage, etc. It does not denote severity In terms cocparable to 
such designations as Delta V (used by the Safety Board In Its crash 
Investigations), although accomplished Interpreters can deduce severity to 
some extent from the code. It Is not readily translatable Into terms 
accessible to lay readers.but may be or significance to technical readers 
and Is Included here, for that reason.

Case 0119

k•we*.,-v*ties
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Case 0153
This crash, classified 12 FDEW 3, involved a 1976 Datsun B210. In 

this case, the investigator concluded there was no loading of the front 
seat back by the rear seat occupant, there was no intrusion that would 
account for the occupants' injuries, and the driver did not violently 
contact the steering assembly.

The driver was a 71-year-old woman, five feet, three inches tall, 
weighing 165 pounds. Sie wore a three-point lap-shoulder belt; although 
she apparently was using the "comfort clip" tension reliever, the 
Investigator concluded she wore the belt system "snug." She received 
serious Injuries that required 18 days1 hospitalization: a "large"
laceration of the forehead, contusion of the upper left chest, a "sore 
neck," and a "deep laceration" of the left knee. The overall AIS rating of 
these injuries was 3 (serious).

The right front passenger wes a 20-year-old woman, weight and height 
unrecorded. She wore a three-point lap-shoulder belt, but it is not 
indicated whether she wore It correctly. She did not, apparently, use the 
"ccrafort clip" tension reliever. Sie sustained only minor Injuries (AIS 
1): an abrasion across the right shoulder, sternum, and left breast. She 
suffered "neck pain."

The right rear passenger was a 16-year-old woman, weight and height 
unrecorded. She wore a lap-only belt. She survived a severed ureter (AIS 
3), a compression fracture of the second lumbar vertebra (AIS 2), forehead 
abrasions (AIS 1), bilateral contusions of the abdominal wall (AIS 1), and 
a contusion below the left knee (AIS 1).

Case 017̂

This crash of a 1973 Ford LTD was classified  12 FYEW 4. The driver, a 
17-year-old man, six feet, three inches ta ll  and 195 pounds, was wearing 
his three-point lap-shoulder b elt. It is  possible that the shoulder 
portion had excessive slack in I t .  He spent nine days in the hospital 
beginning recovery from a fractured right upper tibia (AIS 2), a laceration 
of the right knee (AIS 2), a comminuted fracture of the nose (AIS 2), 
fractured le ft  rib (AIS 2), and an abrasion of the le ft  forearm (AIS 1).

The right front passenger was a 16-year-old man, five feet, eight 
inches ta ll ,  125 pounds, wearing a three-point lap-shoulder belt (he also 
may have worn the shoulder portion loosely). He was in hospital for six  
days, having sustained minor and moderate facial fractures (AIS 1 and 2), 
an AIS 2 compression fracture of the fifth  lumbar vertebra, and an AIS 1 
forehead laceration.

• «1 1 «ii • • il

The right rear passenger was a 17-year-old man, six feet ta ll ,  145 
pounds, wearing a lap belt. The investigator concluded that he wore the 
belt snugly; the belt may have crossed his abdomen at or above the ilia c  
crests, though this is  not certain. He spent 49 days in the hospital, 
beginning recovery from cr itica l intra-abdominal injuries: laceration of 
the caecum (AIS 5) and laceration of the mesentery (AIS 3)* He also  
sustained an AIS 2 compression fracture of the fourth 1 unbar vertebra and 
an AIS 1 contusion of the lower abdominal wall.
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This case involved no loading of the front seatback by the rear seat 
occupant, no injurious intrusion, no injurious contact by the driver with 
the steering system, and the rear seat occupant reportedly wore the lap 
belt correctly. The crash involved a 1976 Chevrolet Nova and was 
classified 12 PRES 9.

The driver was a 31-year-old man, 'lve feet, eight Inches tall, 125 
pounds, wearing his three-point lap-shoulder belt correctly. He sustained 
minor bruising of his chest and ankle and was not hospitalized.

The right front passenger was a 33-year-old woman, five feet tall, 115 
pounds, wearing her three-point lap-shoulder belt correctly. She sustained 
moderate brusing of the left hip and a fractured rib on the left side. She 
was not hospitalized.

The right rear passenger was a 52-year-old woman, five feet, four 
Inches tall, 122 pounds, wearing a lap-only belt correctly. She was 
hospitalized for four days, having sustained facial bruising (AIS 1) and 
moderately severe (AIS 2) lower abdominal wall bruising.

Case 0153

This case involved a crash of a 1976 VW camper and was classified as 
12 FYEW 7. The driver was a 38-year-old man, height and weight unrecorded. 
He was unrestrained. There was severe intrusion into his seating location. 
He sustained a conruiuted fracture (AIS 3) of the left femur, a fracture of 
the left wrist (AIS 2), facial bruising, lacerations, and fractures (all 
AIS 1), chest bruising (AIS 1), and lacerations and abrasions of the left 
tnigh (AIS 1).

The right front passenger was a 3^-year-old woman, height and weight 
unrecorded. She was correctly wearing her three-point lap-shoulder belt. 
There was severe Intrusion at her seating location also. She sustained a 
fracture in the left leg (AIS 2), a fracture in the left ankle (AIS 2), 
minor bruising.

The le ft  rear passenger (behind the driver) was a 35-year-old woman, 
weight and height unrecorded, wearing a lap-only belt. The investigator 
concluded that not only was she wearing the lap belt correctly (snug and 
low) and sittin g  erect at the time of impact, but also that the lap belt 
did not "ride up" over the ilia c  crests during the crash. Nevertheless, 
she sustained critica l head, spinal, and intra-abdominal injuries: brain 
contusion (AIS 5 ), dislocation of the third and fourth lumbar vertebrae 
(AIS 5 ), complete transection of the 1 unbar spine (AIS 5 ), ruptured 
duodenum (AIS 5), concussion (AIS 5)» and fracture of the skull on the 
right side (AIS 4 ). She died of her injuries.
- 1‘5 . rO „•  UC ui’JUUu'/ - .. .

The right rear passenger was a 32-year-old wcman, weight and height 
unrecorded (at autopsy she was found to be "obese"), wearing a lap-only 
b elt. The Investigator concluded that It was possible the belt was above 
the ilia c  crests at the time of Impact. She sustained a complete 
transection of the abdomlial aorta (AIS 5), a complete transection of the 
caecun (AIS 5 ), a complete tra n sitio n ’ Of the ureter (AIS 3), partial 
transaction of the spine (AIS 5), dislocated vertebrae (AIS 5 ), lower 
abdominal hemorrhaging (AIS 5 ), and brulslrg of the abdominal wall (AIS 2 ).  
She died of her injuriea.
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SELECTED CASES FROM MEDICAL LITERATURE 

ON LAP BELT INDUCED INJURIES

Aiken, D.W. (1963). Lap belt-induced jejunal perforation of the small 
Intestine. Undetected for 6 days after crash. Injury probably caused by 
sudden compression between belt buckle and spinal colunn. Chly external 
Indication of belt injury was welt across lower abdomen, below umbilicus. 
Probable correct belt use, no submarining.

Backwlnkel, K.D. (1968). Reports 2 caaes. Case 1: A 61-year woman In rear 
with lap belt; frontal impact, followed by right lateral. Belt bruising 
across abdomen seen Initially, accompanied by complaints of abdominal pain, 
but condition seemed stable until next morning, when severe pain developed 
and woman went Into shock. At laparotomy, a tear in the mesentery of the 
small bowel was found, with about 12" of gangrenous bowel. Generalized 
peritonitis was present and the woman died on the operating table. Case 2: 
A 19-year man In "high speed" frontal hit, wearing lap belt In right front 
seat. Driver ejected, fractured nose. Lap belt wearer had extensive 
multiple laceration of scalp, upper/lower lips, requiring emergency 
surgency. 20" x 20" area of abrasion and ecchyroosis corresponding to seat 
belt dimensions across lower abdomen, right across left and right iliac 
rests (indicates correct belt placement). Fracture of third lumbar 
vertebra. Abdominal distention, no blood at 4-quadrant tap. At 
laparatcmy, however, 750 cc of old blo-d found, along with perforation of 
ileun, large tear in mesentery of small bowel, which extended down to 
inferior mesenteric vein. Also, Incomplete tear of Ileocolic artery. A 
15-cm length of slgnold colon was "completely stripped of Its external coat 
of serosa, muscularls propria, submucosa, and rauscularls mucosae."

Bluner.berg, R.M. (1967). Reports 20 cases of "lntra-abdominal visceral and 
mesenteric trauma due to the seat belt syndrome" In the literature at that 
time. Reports a new case: 25-year lap belted man Involved In an
approximate 35 mph lateral skid Into pole. Received facial lacerations, 
contusions of the lower abdominal wall at the lilac crests (Indicates 
proper belt placement). Discharged from hospital. 3 days later, abdominal 
distention and cramping eppeared. Internal Inspection found a linear tear 
of the raesoslgmcld "extending to Its root, and avulsion of the mesentery of 
a 4-inch segment of redundant sigmoid." Also, a 2-cm performatlon on the 
mesenteric aspect of sigmoid. Required 6 weeks In hospital.

Cocke, W.M., J .  and Meyer, K.K. (1963). Reports case Involving frontal 
crash Into side of another vehicle at estimated 35 mpli. Uhbelted driver 
said to have received no injury. A 62-year woman at right front, lap 
belted (overweight), showed a reddened band on the upper abdomen but no 
other symptoms noted. 5 hours later, went Into shock. The spleen was 
"severely ruptured," required removal. Also fractured ribs.

Dajee, H. and MacDonald, A.C. (1982). Discusses 27-year woman admitted to 
hospital with ''noticeable seat belt abrasion across the abdomen."
CxnplaLned of "severe abdominal pain," wes pale, with heart rate 120, blood 
pressure of 70/40 mm 9g. Abdominal distention with tenseness and rebound 
tenderness. No bowel sounds. At laparatcmy, the peritoneal cavity found 
"filled with food fragnents and blood." Transection of stomach, avulsion 
cf the left colonic mesentery and several small bowel serosal lacerations 
with areas cf contusion of the peritoneum and mesentery. She had lost 
considerable blood.
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Doersch, K.B. and Dozier, W.E. (1968). Reports 3 cases of lap belt-induced 
injury, all in "head-on" collisions. Case 1: 45-year man. Fractured 
ankle, multiple facial and head injurieŝ  Cower abdominal contusions, 
abrasions, and ecchymo3es. Audible peristalsis, no rebound tenderness of 
abdomen. Abdominal bleeding noted after catheter had been in place for 8 
hours. laparotomy undertaken 12 hours after accident. Fbund "large 
mesenteric laceration beneath a 15-lnch segment of lnfarcted ileuo." Case 
2: 20-year man sustained compression fracture of 4tli linear vertebra, 
multiple facial fractures and lacerations. Abdominal tap was negative, no 
bowel sounds. Laparatcmy undertaken 10 days after accident. Fbund 2 
perforations of cecum with surrounding abscesses. Mesenteric tears and 
herooperitoneun. Victim required a "very prolonged convalescence." Case 3? 
23-year woman sustained facial fractures and lacerations, fractured right 
ankle and fracture of the fifth lumbar vertebra. Multiple abdominal 
contusions and abrasions, "severe 'seat belt sign.1" No abdominal spasm or 
rebound tenderness. Peristalsis. Hunger. Left femoral pulse moderately 
diminished. Abdominal taps negative twice. Began deteriorating on day 2. 
At surgery, found "both rectus muscles, including their sheaths, as well as 
their adjacent oblique musculature, were completely transected."
Peritoneum tom, one continuous abscess cavity from peritoneal space into 
the muscles and subcutaneous tissues on each side lower abdomen. Snail 
bowel almost completely transected. Two large mesenteric lacerations and 
traumatic thrombosis of left iliac artery with dissection of lntlma.
Patient died one week later of "overwhelming sepsis."

DuBols, E.F. (1952). Reports 23 cases of intra-abdominal injuries 
sustained by lap belted aircraft occupants, along with 32 cases of 
contusions along the belt line.

Fish, j. and Wright, R.H. (1965). Presents 4 cases of lap belt-induced 
injuries from air crash. Ca3e 1: Arrived hospital in shock. Bruises 
across lower abdomen and pelvis. Abdomen tense, tender. Paracentesis in 3 
quarters was negative, found 2-foot segment of ileun avulsed from its 
mesentery; small seromuscular tear midportion of the Intestine. Avulsed 
end of mesenteric artery actively bleeding. Hematoma in left transverse 
mesocolon; spleed had capsular tear near inferior pole. Case 2: Shortly 
after crash, noted pain in right flank and lower abdomen. Examination 
found lower abdominal wall and right flank contusions corresponding to 
areas of pain. Paracentesis in 4 quadrants all negative. In hospital, 
complained of abdominal discomfort, ate little, had low grade fever to the 
13th post-injury day. Exploratory operation found proximal ileum partially 
transected, adjacent bowel markedly contused; the injured bowel was 
adherent to the left side. Case 3: "Ihls man "extracted himself without 
difficulty from the wreckage"?’ Chly complaint at hospital was lower 
abdominal and flank pain corresponding to contusions from belt. Able to 
eat, had normal bowel movement following day. During next 3 days, 
developed abdominal distention and nausea. Abdominal X-rays showed dilated 
loops of small intestine. Abdominal exploration on 9th post-lnjury day 
found lacerated proximal Ileum adjacent to urinary bladder, with 
considerable surrounding inflacmstory reaction. Also, large tear In 
mesentery. Case 4: Arrived hospital in shock, died within 1 hours.
Autopsy showed "wide band of contusions across the lower abdominal wall 
corresponding to the seat belt. Peritoneal oavlty and retroperitoneal apace 
filled with blood. Large segment of email Intestine and segment of sigmoid 
colon avulsed frcm mesentery. Hemorrhage secondary to laceration of 
mesentery determined to be cause of death."
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Fletcher, B.D. and Brogdon, B.G. (1967). 21-year driver of "small, foreign 
sports car" struck rear of semitrailer "at a high rate of speed," She 
"flexed acutely over the seat belt and struck her face against the 
dashboard." Multiple hematomas of lower limbs, laceration and fracture of 
nose. "No abdominal contusions, hematomas, or abrasions were noted." 
Transverse fracture of third lumbar vertebra; also small compression 
fracture of anterosuperlor margin of vertebra body."
Gerrltsen, R. et al (1966). Reports 2 cases, both "obese" wcmen in 
"head-on" collisions, said to be wearing lap belt "loosely." Case 1: 
Passenger in left rear. At surgery, revealed laceration of jejunum, 
multiple lacerations of mesentery, traumatic amputation of lower half of 
omentum. Case 2: Passenger in right rear. At surgery, found to have 3,000 
cc of blood in abdominal cavity with lacerations of mesenteric attachment 
of small bowel, laceration of ileum and cecum, division of ileocecal 
artery, and tear in serosa of sigmoid colon.

Howland, W.J. et al (1965). 19-year male driver (5'9'f» 150 lb.) in 
estimated "Bo raph, head-on" collision with steel pole. Said to be wearing 
belt "loosened." Remained conscious. Low back, neck, left hand pain. 
Racial lacerations. Numerous upper chest contusions, neck contusions and 
abrasions. Large hematoma in muscles both sides of midlumbar. Transverse 
fracture of third lumbar vertebra. Attributed injuries to "seat belt's 
acting as fulcrum, over which vertebral body was split transversely into 
two parts; the mechanism was similar to breaking a stick over one’s 
knee."

Hurwltt, E.S. and Silver, C.E. (1965). Young woman, right front passenger, 
involved in ran-off-road crash into abutment at high speed. Received 
facial injuries, fractured vertebrae, subluxation of fourth lumbar over 
fifth lumbar vertebra. White striae over both iliac crests "which 
conformed to the region of distribution of the seat belt over this area at 
the time of injury." 16 months after crash, a large hernia, containing 
colon, small bowel, and stomach, developed in the left upper quadrant of 
abdomen. (Cf. Case 1 in LeMlre et al.)

Kulowskl, J. and Ro3t, W.B. (1956). Said to be first report of a case in 
which crash injury was attributed to a lap belt. Belt-induced trauma to 
segment of ileum; later, fibrous adhesion of the terminal ileum to the 
right iliac cre3t developed, causing obstruction of the distal part of the 
small bowel.

"Lap seat belt useful but can Injure children," AMA 245:2281 (1981). 
Reports findings by orthopedic surgeon in 7 cases of serious lap 
belt-induced injuries among children 9 to 15 in Ontario auto crashes 
1977-79 (after Ontario's mandatory belt use law in effect). All riding in 
rear seat, in frontal collisions. Three sustained tom posterior 
ligaments, lumbar spine dislocations; two of these remain paraplegic. Fbur 
sustained "Chance" fractures of lunbar spine; two of th»se were Immobilized 
for 6 months in body casts and braces. Che had "extensive lntra-abdcminal 
injury requiring leperotcmyAll had seat belt bruises on their abdcroen, 
facial contusions, the latter resulting from head Btrikes during 
hyperflexion over belt.
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LeMlre, J.R. et al (1967). Reports 2 cases. Case 1: 26-year woman at 
right front In rear end Impact. Lap belt said to be! "loose" and "high." 
Cnly sign of Intra-abdominal injury was "ecchymosls and contusion of lower 
part of abdominal wall corresponding to site of seat belt." Five months 
post-crash, victim re-entered hospital. Exam found large hernia-in  right 
side of abdominal wall, containing colon and small in te s t in e .  (Cf. case 
described in Hurwitt and Silver.) Case 2: 24-year man In "head-on" crash, 
tap belt "broke." Ch admission, general condition seemed good, but 
complained of pain, tenderness In lower abdomen. Observed for 7 hours, 
released. Ter. hours later, returned to hospital with greatly Increased 
abdominal pain, vomiting. Blood pressure was low, pulse elevated, weak. 
Abdomen rigid, with rebound tenderness. No bowel sounds. At surgery, 4-cm 
perforation found In proximal end of jejunum.

Ritchie, W.P. et al (1970). Reports four cases. Case 1: 35-year male 
driver Involved In "head-on" collision "while passing at 50 aph." Car 
destroyed. Lap belt was In "proper position," says that "buckle was 
arranged to ride across the lower part of thr ien between the iliac 
crests." Lacerations to chin and knees. 12 after adnlsslon,
abdominal distention, vomiting. 36 hours latt ansferred in "moderate 
distress." Blood pressure 116/70, pulse 104. Abdomen "slightly distended, 
tense, diffusely tender." Rebound tenderness, roost severe over right lower 
quadrant. No bowel sounds. No evidence of fractured lumbar vertebrae. At 
surgery, 1000 cc bloody fluid in peritoneal cavity. Terminal portion of 
lleun transected in 2 adjacent areas. Subjacent mesentery also 
interrupted, intervening tissue "clearly non-viable." 2 weeks in hospital. 
Case 2: Woman at right front in same crash. Severe back pain at atknisslon. 
Fracture of 2d lumbar vertebra. 7 hours later, still severe pain, plus 
abdominal pain. Blood pressure 130/80, pulse 110, low fever. Transverse 
contusion over the lower part of abdominal wall corresponded to site of 
seat belt. Below contusion was palpable defect in tissues of anterior 
abdominal wall. Abdomen rigid, tender1, with rebound tenderness over lower 
quadrants. No bowel sounds. At laparotomy, found circumferential serosal 
tear at midjejunal level, 1-cro punctate laceration of antemesenteric border 
of proximal protlon of lleun, longitudinal serosal tear of hepatic flexure 
of colon. 2 months in hospital. Case 3; 11-year girl in same crash 
(seated rear). "Pale and agitated" at adnisslon. Blood pressure 100/60, 
pulse 130 and "thready." Abdomen tense, moderately distended, extensive 
ecchymosls over lower quadrants. Diffuse rebound tenderness. No bowel 
sounds. Transverse fracture of body of 3d lumbar vertebra. At laparotomy, 
showed "circumferential transection of proximal protlon of ileun. Serosal 
tear along antemesenteric border of ileum, Just proximal to area of 
transection, rent in mesentery of ascending colon. 2 months hospital.
Case 4: 7-year girl in same crash (rear seat). No signs of acute distress 
at admission. Blood pressure 104/60, pulse 100. Abdomen "soft and flat 
but not tender." Bowel sounds present. Tender contusions over anterior 
superior iliac spines bilaterally, no contusions on abdominal wall. Soft 
tissue swelling, tenderness, over lumbar spine were prominent. Fracture of 
3d lunbar vertebra. Fracture of right transverse process. 5 weeks 
hospital.
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Snyder, R.G. et al (1967). Reports 2 cases with correct lap belt use.
Case 1: Right front female passenger in VW struck by oncoming car.
Wearing a "snug" lap belt. Concussion, nose fracture, lacerations to cheek 
and left elbow. Numerous contusions and faintly visible marks from belt on 
lower abdomen and anterior superior iliac spines. 12 hours la t e r ,  surgery 
found tear of Jejunum about 8 Inches below ligament of Treitz, which nearly 
severed the bowel. Case 2: 6l-year wcman in right front, "wearing a snug 
lap belt," in frontal crash at "about 30 raph.y Compression fracture to Dody 
of first 1 unbar vertebra. Cites to "personal communication" with Nahum and 
Siegel, indicating in "their unpublished study of over 150 accidents in the 
L.A. area," more than 30 cases of seat belt injuries.

lb 1 ins, S.H. (196*0. Reports on man in right front wearing lap belt when 
car hit tree. Driver and three rear seat passengers unrestrained. They 
were all uninjured. Lap belted passenger suffered severe midabdominal wall 
contusion and perforation of upper jejunum. Admitted to hospital 28 hours 
post-injury, not operated on until 4th post-injury day.

Walpole, Bryan (1984). 45-year woman admitted to hospital after crash. 
"External signs of seat belt contusion" on abdomen. Swelling, generalized 
tenderness, marked guarding and rebound tenderness. Bowel sounds audible. 
"Extremely pale, very confused and gasping for air but responding to 
conmands. Pulse 140, blood pressure 90/50, respiration 45/mlnute 
(shallow)." X-ray found left ruptured diaphragm, protrusion of abdominal 
contents into left chest. At emergency laparotomy, ruptured spleen 
removed, left 12th rib excised; diaphragmatic deficit repaired; several 
segments tom small bowel and mesentery removed; end-to-end anastomosis and 
relieving colostomy performed.

Wlllly.s, lames S. and Kirkpatrick, John R. (1971). Discusses findings 
from 80 crash victims wearing lap belts. Intra-abdominal injuries in 42;
39 sustained intestinal or mesenteric injurie:*, or both. 51 had lumbar 
spine injuries: 32 fractures, 7 subluxations, 2 ruptured disks, 2 complete 
anterior dislocatoins. (6 spinal injuries were unknown). 7 patients had 
lntra-abdcmlnal injuries as well. 35 additional injuries due to belt: ^  
to abdominal organs or other soft tissue, 4 fractured pelvis, 9 fractui. 
of extremities or facial bones.

Williams, James S. et al (1966). Reports 4 cases, all involving correctly 
placed lap belts. Case 1: 4~iFyear man in "severe" Impact. Sustained 
perforation of mid-ileum. Case 2: 33-year woman in "severe" impact. 
Sustained transection of rectus muscle, blood in peritoneal cavity, 
mid-portion of omentum amputated from attachment to transverse colon (found 
"hanging by only one thin, vascular stalk"), multiple hematomas and 
lacerations along small bowel, contusion of right colon, serosal tear in 
right colon. 2 months in hospital. Oase 3: 16-year girl in side Impact 
into fire hydrant (side opposite victim). 'Transverse tear of duodenum 
around two-thirds of circumference. 3 months in hospital. Case 4: 20-year 
man in "severe" Impact. 6-cm tear in mesentery of mid-ileum, 6-cm tear in 
mesosignoid, cor.tusea sigmoid with subserosal hemorrhage, sigmoid 
questionably viable, blood in peritoneal cavity. 3-1/2 weeks in hospital.
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GLOSSARY

This glossary briefly defines certain terms, as they have been used in 
this study and its appendices, that nay be unfamiliar to the reader. Many 
of them refer to highly complex objects or processes; the definitions here 
are not intended to be exhaustive discussions of all aspects or nuances of 
these terms. Some of the definitions are based on Dorland's Illustrated 
Medical Dictionary (W.B. Saunders Co., 1931; 26th ed.); others are based on 
Johannessen and Vos, The Changing Shape of Seat Belt Systems (SAE 820796) 
and on Mcffatt et al., Diagnosis of Seat Belt Usage in Accidents (SAE 
840396).

For a fuller understanding of the anatomical parts referred to in the 
case surr.aries, consult the anatomical drawings reproduced from Dorland's 
at Appendix D.

A3DWINAL FASCIA. Fibrous tissue forming part of the ianer investing layer 
of the abdominal wall,

ANTERIOR. Situated in front of or in the forward part of an organ, toward 
the head end of the body.

AUTOMATIC L0CKIN3 RETRACTOR (ALR). A retractor (see definition, below) 
that allows belt webbing to be withdrawn and then rewound, but will not 
permit a second withdrawal until the webbing is almost completely rewound. 
ALR's are most commonly seen in lap/shoulder belts with two retractors and 
ir. rear seat lap belts. The user pulls the lap belt out to a length 
greater than required, then latches it. The ALR rewinds the slack and then 
locks securely. These began appearing in American cars around Model Year 
1968.
AVULSION. The tearing away of a part of a body structure.

BRAIN' STEM. Tne stem!ike portion of the brain connecting it with the 
spinal cord.

CERVICAL. Pertaining to the neck.

COMMINUTED. Broken or crushed Into small pieces, as a comninuted fracture.

COMPRESSION FRACTURE. A fracture produced by compression (for example, a 
fracture of vertebrae)

CONTINUOUS LOOP. The most c o m m  type of lap/shoulder belt system In U.S. 
passenger cars today. One end of the lap belt Is fixed to the vehicle, 
near the door sill, without a retractor; a continuous webbing extends 
across the occupant's lap, through a latch plate (either cinching or 
free-sliding), then up across the shoulder to a guide assembly or to an 
ELR. The lap belt length (snugness) must be manually adjusted by pulling 
webbing through the latchplate. The retractor is supposed to adjust the 
snugness of the shoulder belt portion automatically (perhaps affected by 
operation of any tension relief device in place).
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CONTUSION. Bruise; Injury of a part without a break In the skin.

DELTA V. Instantaneous rate of speed change at impact.

ECCHYMOSIS. A small hemorrhagic spot in the skin or raucous membrane, 
forming a nonelevated, rounded or irregular, blue or purple latch.

EDEMA. The presence of abnormally large amounts of fluid in the 
intercellular tissue spaces of the body; usually applied to demonstrable 
accumulation of excessive fluid in the subcutaneous tissues.

EMERGENCY LOCKING RETRACTOR. A retractor (see definition, below) that 
allows the webbing to be withdrawn and rewound freely, except when the 
retractor is caused to lock by vehicle acceleration, rapid webbing 
withdrawal, or some other non-manual system.

HEMOPERITONEUM. An accumulation of blood in the peritoneal cavity.

HEMOTHORAX. A collection of blood in the pleural cavity (thorax).

INFARCTION. An area of necrosis (dead tissue) In an organ caused by a 
cut-off in blood supply.

LACERATION. A tom, ragged, mangled wound.

LAPAROTOMY. Surgical opening of the abdomen.

LATCHPLATE (or "tongue"). The flat metal plate attached to one end of the 
belt webbing and extending inside the other part of the buckle. It usually 
has a hole through it or notches in its dies, which engage in the buckle
when it is latched, (moffatt)

Le FORT I FRACTURE. A horizontal segmented fracture of the supporting bone 
of the upper teeth, in which the teeth are usually contained in the 
detached portion of the bone.

Le FORT II FRACTURE. Unilateral or bilateral fracture of the supporting 
bone of the upper teeth, in which the body of this bone Is separated from 
the facial skeleton and the separated portion is pyramidal in shape; the 
fracture may extend through the body of the bone down the midline of the 
hard palate, through the floor of the orbit, and into the nasal cavity.

Le FORT III FRACTURE. A fracture in which the entire maxilla (supporting 
bone for the teeth) and one or more facial bones are completely separated 
from the brain case.

LIGAMENT. A band of fibrous tissue that connects bones or cartilages, to 
support and strengthen Joints; a double layer of peritoneum extending from 
one visceral organ to another.

MANLIr_£. The bene of the lower Jaw, the largest and strongest bone of the 
face. (See drawing of skeleton.)

MAXILLA GINGIVA. The guns of the upper teeth.
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MESENTERY. A membranous fold attaching various organs to the body wall. 
When used alone, the term usually signifies the peritoneal fold attaching
the small intestine to the dorsal body wall.

PARACENTESIS. A surgical puncturing of a body cavity to remove fluid (by 
aspiration).

PARIETAL (bone). O n e of the bones of the side of the head (see drawing of 
skeleton).

PERISTALSIS. The muscle movement by which the intestines move their 
contents.

PNEUMOTHORAX. An accumulation of air or gas in the pleural cavity.

POSTERIOR. Situated in back of, or in the back part of.

PULMONARY CONTUSION. Bruising of the lungs.

RETRACTOR. A device for storing part of the seat belt webbing by rolling 
it up.

RETROPERITONE’JM HEMATOMA. A localized collection of (clotted) blood in the 
space behind the peritoneum (the membrane lining the abdcninopelvic walls 
and covering the viscera).

SCAPULA. The shoulder blade (see drawing of skeleton).

SEPSIS. Infection.

SEROSA. Any serous membrane. (Deserosalization is a separation of serosa 
from trie organ or part of the body to which it had been connected.)

SUBARACHNOID HEMORRHAGE. Intracranial hemorrhage into the subarachnoid 
space.

SUBDURAL HEMATOMA. Accumulation of blood in the subdural space 
(intracranial). In the severe acute form, both blood and cerebrospinal 
fluid enter the space through laceration of the brain and a tear in the 
arachnoid (a membrane within the brain), adding subdural compression to the 
direct injury to the brain. In the chronic form (a gradual process, 
occuring weeks after the injury), only blood effuses into the subdural 
space through rupture of the bridging veins, usually due to closed head 
injury.

SUBLUXATION. A partial dislocation.

SUBMARINING. A possible event during sane crash decelerations, in which 
belted occupants slide downward and forward, resulting in the lap belt 
being repositioned above the lilac crests and over the abdominal area; it 
may also be possible for the same results to occur by a process Involving 
the lap celt being pulled up past the iliac crests. Submarining is not a 
well-understood concept and sane researchers have concluded it rarely if 
ever occurs.



APPENDIX D -218-

TENSION RELIEF DEVICE. A device for reducing the tension in the shoulder 
belt portion of a lap/shoulder belt. The roost cormon forms are the 
"comfort clip," a snail clip positioned on the belt wsbbing to limit its 
ability to be taken up into the retractor, and the so-called "windowshade" 
device. In the latter device, by extracting webbing, pausing or rewinding 
slightly, then extraccing slightly again, the locking mode of the retractor 
is triggered but with slack in the shoulder belt. The slack mode is 
supposed to be overridden automatically by some operation such as opening 
the occupant's door.

TRANSECTION. A division by cutting transversely, a cross-section cut.

TRAUMATIC THROMBOSIS. Formation of coagulated blood in a part following an 
injury.

TYMPANIC MEMBRANE. The membrane separating the middle from the external 
ear.

ULNAR STYLOID PROCESS. Part of the inner, larger bone of the forearm, 
on the side opposite that of the thumb (see drawing of skeleton).

VEHICLE SENSITIVE RETRACTOR. A type of emergency locking retractor (see 
definition above) that locks when the vehicle tilts or when it changes 
velocity sharply in any direction.

WEBBING SENSITIVE RETRACTOR. A type of emergency locking retractor (see 
definition above) that lockes when the webbing is suddenly withdrawn from 
the retractor, as in the early phase of a crash, but does not lock wher the 
webbing is withdrawn slowly (normal use). (Webbing sensitive ELRs are 
required by E>*ropean regulation; European retractors also include the 
vehicle sensitive feature as well.)
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INJURY SEVERITY MEASUREMENT

A basic tool used in these investigations is the A bbreviated Injury Scale
(AIS). 1/ This system  for classifying the severity  of physical injuries consists of six
num bers, 1 through 6, plus a code to indicate unknown severity:

AIS Severity  Code

1 Minor
2 M oderate
3 Serious
4 Severe
5 C rit ica l
6 Maximum injury, virtually unsurvivable

The "unknown" code used in the S afety  Board's study is the num eral 7.

APPENDIX E

It is im p o rtan t to understand th a t the AIS code is specifically  and only a m easure of 
th e  sev erity  of the injury. It is not a m easure of th e  likelihood of death  or any o ther 
o utcom e. Persons sustaining injuries a t  any AIS level may die from the  injuries, depending 
on many fa c to rs  such as the  specific  n atu re  of the injury and th e  quality of t re a tm e n t  
received. D eath  as an outcom e is, of course, less likely a t  the  lower levels and more 
likely a t  the higher levels.

Many persons injured in vehicle crashes sustain more than one injury. For 
com parisons, th e  most sev ere  of these (M aximal AIS = MAIS) is o ften  used, as in this 
study.

1/ As p resen te d  in th e  N ational A ccident Sampling System (NASS) Injury Coding Manual 
(1 9 8 3  Revision).
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CRASH SEVERITY MEASUREMENT

The s e v e r ity  m easure used in the  S afety  Board's cases is Delta V, considered by most 
crash research ers  the  best  single measure of collision severity . Delta V as  used in these 
investigations is the instantaneous ra te  of speed change undergone by a vehicle a t  im pact. 
The Delta V estim atio n s  w ere g en era ted  prim arily from m easurem ents  of dam age 
sustained by the  crash-involved vehicles. These m easurem ents, of both th e  location and 
e x te n t  of s t ru c tu ra l  deform ation , along with the vehicles' weights, were en tered  into the 
CRASH 3 1/ com puter  program , through which they could be com pared against the  known 
results  of crashes s tag ed  and docum ented over the past several years. This com puter  
program analyzes such p a ra m e te rs  as vehicle s t ru c tu ra l  rigidity, force vectors  with 
re sp e c t  to vehicle c e n te r  of mass, and the influence of individual vehicle weights. The 
result is a c o m p u te r-g e n e ra te d  e s t im a te  of the speed change acting  on the crash vehicles 
a t  im pact. While the program  result is recognized as an e s t im a te ,  the use of CRASH 
allows a uniform ity of case study in terp re ta tio n  which could not be achieved by o th e r  
commonly used investigative  methods.

I '  CRASH stands for Calspan R econstruction of A ccident Speeds on the Highway. The 
program  was developed with funding from the  U.S. D ep artm en t of T ransporta tion  as an 
"accident investigation aid aim ed a t  achieving acc u racy  and uniform ity  in the 
in te rp re ta tio n  of physical evidence from tra f f ic  accidents."
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ANATOMICAL DRAWINGS
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(c) W.B. Saunders  Co. ,  P h i l a d e l p h i a .  Used by permission.
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PARTIAL CHRONOLOGY 
OF SEAT BELT RELATED EVENTS

This chronology of events related to the development and use of motor 
vehicle seat belts may provide some perspective for those unfamiliar with 
these topics. The 3oard was ’unable to locate a single, complete history c 
seat belts and their use; the following has been pieced together from a 
number of sources (1U, 3 2 ,  5 2 , 6 9, 71, 78, 82, 89, 110, 131, and 
correspondence of Thomas Turbell, Chief Biomechanics Researcher, Swedish 
Road and Traffic Research Institute, to Safety Board, October 11, 1985).

1930*3

Several U.S. physicians equip their own cars with lap belts and begin 
urging manufacturers to provine then in all new car'

1953

Colorado State Medical Society publishes policy supporting installation of 
lap belts in all automotlbles

195-

Sports Car Cl"b of America requires competing drivers to wear lap belts

American Medical Association House of Delegates votes to support 
installation of lap belts in all automobiles

1955

California Vehicle Code is amended to require State approval of seat belts 
before their sale or use

National Safety Council, American College of Surgeons, International 
Association of Chiefs of Police vote to support installation of lap belts 
in all automobiles

Society of Automotive Engineers (S*E) appoints Motor Vehicle Seat 3elt 
Com it tee

1956

Volvo markets 2-polnt cross-chest diagonal belt as accessory
(> • ' me
Ford and Chrysler offer lap belts in front as option on some models 

Ford begins 2-year ad campaign based on safety, focusing heavily on belts
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1957

Volvo provides anchors for 2-point diagonal belts in front

Special Subcomittee on Traffic Safety, U.S. House of Representatives, 
opens hearings on effectiveness of seat belts in automobiles

1958

Volvo provides anchors for 2-point diagonal belts in rear 

195?

Volvo introdues 3-point belt in front as standard, in Sweden

New York considers and rejects bill to require seat belts in new cars sold 
in State.

1960

New York again considers and again rejects seat belt bill

1961

SAE issues standard for U.S. seat belts (Ĵ )

New York requires seat belt anchors at front outboard seat positions 
(effective January 1, 1962)

Wisconsin requires seat belts in front outboard seat positions

Standards Association of Australia issues standard for "safety belts and 
harness assemblies"

1962

Association for Aid to Crippled Children and Consumers Union sponsor 
landmark conference on "Passenger Car Design and Highway Safety" with
occupant protection the sole theme

Six U.S. States require front outboard seat belt anchors

U.S. manufacturers provide seat belt anchors in front outboard as standard
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1963
Volvo Introduces 3-polnt belt In front as atandard, in USA

Some U.S. manufacturers provide lap belts in front outboard positions (23 
States have laws to require belts in front, most effective 1/6*0
SAE issues revised standard (J**a)

U.S. Congress passes P.L. 86-201 to allow Commerce Department to issue 
mandatory standards for seat belts sold in Interstate commerce

1Q6*j

About half the U.S. States require seat belt anchorages at front outboard
Most U.S. manufacturers provide lap belts at front outboard seat positions

‘..-toria and South Australia require seat belt anchorages at front outboard 
positions in new cars (either 2- or 3-point permitted)

1955
U.S. Commerce Dept, issues first seat belt standard (adopted SAE standard) 

SAE Issues revised standard (J*Jc)

All U.S. manufacturers providing lap belts in front outboard positions by 
this time

Some U.S. manufacturers provide automatic locking retractors (ALRs) in 
front seat belts

1966

Swedish regulations prohibit 2-polnt cross-chest diagonal belt at seats 
next to a doer, and Y-type of 3-polnt belt altogether

U.S. Cocnerce Dept. Issues revised seat belt standard (SAE J*<c)

U.S. Congress passes P.L. 89-593* establishing National Highway Safety 
Bureau (now NHTSA)

Sports Car Club of America requires competing drivers to wear a shoulder 
harness aa well as a lap belt (perhaps 1967, according to ref. 131)
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1957
U.S. manufacturers provide lap belts at rear outboard positions (MY 1967)

NHS3 Issues Initial Federal Motor Vehicle Safety Standards 208, 209, 
setting standards for lap and shoulder belts In front outboard positions, 
lap belts In all other positions (to take effect 1/1/68 and 3/67, 
respectively)

Volvo Introduces 3-point belt in rear as standard, certain markets 

Great Britain requires 3-points in front outboard positions 
Australian standard for belt anchorages issued

South Australia requires seat belts (lap belts OK) at front outboard 
positions

1968

Volvo provides emergency locking retractors (ELRs) as standard in front, in 
Sweden

Great Britain requires retrofit of 3-point belts in front in MY 65 and 
newer cars

Many U.S. cars this MY provide ALRs.

1969
Sweden requires 3-point belts of approved type in front 

Volvo provides 3-point belt in rear as standard, all markets
Mercedes-3enz adds 3-point belt in rear outboard seats as standard, all
markets

Japan requires seat belts, front and rear

Australia requires 3-polnt belts, front outboard seats, all cars registered 
since 1965

*• x1 - «<* _* IV;* -  » *  -
r 1970

Sweden requires belts in rear (diagonal and static allowed; lap-only not 
approved)

Victoria, Australia requires 3-polnt belts, front and rear and mandates 
use, front and rear
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1971

Volvo provides ELRs as standard in rear, all markets

NhTSA amends FWSS 208 to require passive restraints in front, to be
effective 1973

New South Wales reculres use of seat belts

1972

Volvo introduces adjustable B-post anchor point (not standard) to permit
better fitting of shoulder portion of front lap/shoulder belts

Last Australian state law requiring belt use, front and rear, goes into 
effect 1/1

New Zealand requires belt use, front and rear

W. Germany requires 3-point belts, front and rear

NHTSA requires anchorages for (detachable) shoulder straps for rear 
outboard (FMVS3 210)

VW displays 3-point belt system with webbing pre-tensioner (Transport 72,
Washington, D.C.)

1973
Merceaes-3enz provides ELR on 3-polnt belts in large ("S" class) cars 

197 ̂

Mercedes-Benz provides ELR on 3-point belts in midsize (300 Series) cars 
Sweden requires ELR on belts in front seats

NHTSA requires 3-polnt belts (i.e., non-detachable shoulder straps) in 
front outboard positions

U.S. cars provide "vehicle-sensitive" ELRs in front outboard shoulder belts 
(lap belt portion has ALR)

First production tension relief device on U.S. vehicle.

1975
.1

Sweden requires 3-polnt, ELR belts in rear; mandates front use by persons 
15 and older
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1979

France mandates seat belts in rear; either 3 lap belts or 3-points at 
outboard positions and lap belt at center (.most manufacturers choose latter 
option)

New Zealand requires 3-point belts,, front and rear outboard positions

1980

Mercedes-Benz provides driver side airbag and knee bolster, and
pre-tensioner on all 3-point belts

1981

NHTSA rescinds requirements for eventual Installation of passive restraint
systems

1983

New Brunswick and Ontario make belt use mandatory, front and rear (front 
seat use mandatory in Ontario since 1/76)

Saab introduces 3-point in rear lr, all models sold in U.S. (had provided 
"for years" in Scandinavia and Europe)

19o«

Austria makes belt use mandatory in rear for cars with vehicle approval 
after 1/8A (front seat use mandatory since 7/76)

W. Germany makes rear seat belt use mandatory In cars manufactured since 
5/79 (mandatory use In front since 1/76)

Seven of Canada's 10 provinces by this time require occupants of moving 
vehicles to use whatever seat belt system is available to them

1985

Nova Scotia makes belt use mandatory, front and rear

Norway makes rear seat belt use mandatory In vehicles -registered after 1/8*J 
(front seat use mandatory since 9/75) - £

<

New York makes belt use mandatory, front and rear (in rear for persons 10 
years or older)

Mercedes-Benz Introduces driver side air bag with knee bolster (in addition 
to pre-tensloned 3-point belts) in U.S. market



•  •  •
II

TABLES: RESTRAINT vs. INJURY vs. CRASH SEVERITY

RESTRAINT
USX

D E L T A V

0 - 15 MPH 16 - 25 MPH 26 - 35 MPH 36 - 45 MPH •* |

AIS 1 - 2 AIS 3 - 6 AIS 1 - 2 AIS 3 - 6 AIS I - 2 AIS 3  - 6 AIS 1 - 2 AIS 3 - 6

NO
RESTRAINT

(5 7 )

1 8 1 11 6 17 9 i

FATALITIES
RESULTING 1 3

UNINJURED 4

LAP
BELT

(5 0 )

6 9 5 5 17 1 6

FATALITIES
RESULTING 4 6 3

UNINJURED 1

LAP/SHOUUE&
BELT

(3 2 )

5 7 1 8 6 2 1

FATALITIES
RESULTING 1

UNINJURED
2

A
PPE

N
D

IX
 

I



RESTRAINT va. INJURY va. CRASH SEVERITY (in 5 mph increments, with AIS diBtribution)

©
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TABLES: CASE INFORMATION, FATALLY INJURED LAP BELTED PERSONS

Degrees

APPENDIX J

Delta V PDOF Veh.Wt. Age Sex Use Injury/Severity Seat
37 mph - 1 0 to +10 2893 lb 13 M P AIS 5 - Fatal R

37 mph - 1 0 to +10 2893 lb 13 M P AIS 5 - Fatal R
23 mph > -30 369 0 lb 56 F P AIS 2 - Fatal* R
22 mph - 1 0 to +10 2261 lb 5 F P AIS 6 - Fatal R
2 6 mph - 1 0 to +10 39^0 lb 16 M I AIS 5 - Fatal R
32 mph - 1 0 to +10 2715 lb 4 M P AIS 5 - Fatal R
22 mph > +30 4250 lb 82 F P AIS 5 - Fatal F
40 mph - 1 0 to +10 4720 lb 37 F P AIS 6 - Fatal F
28 mph - 1 0 to +10 4935 lb 6 F P AIS 5 - Fatal R

33 mph - 1 0 to +10 2824 lb 14 M P AIS 5 - Fatal R

31 mph • 10 to +30 3488 lb 64 F P AIS 3 - Fatal* R

> -30 2 9 6 8 lo 62 M P AIS c - Fatal D

33 mph - 1 0 to -30 2330 lb 6 F I AIS 4 - Fatal R

9

•Highest level of injury described by available records 
Definitions of codes used:

P = Proper use of lap belt
I = Improper use of lap belt

N ■ No restraint used

PDOF = Principal direction of force

R a Rear seat

F * Front seat
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Official Business

TO:

FROM:

Alaoka Srtats Hcgialatun
House of Representatives

Al Adams
Chairman 

Committee on Finance

Senator Mitch Abood, Chair 

Senate State Affairs

Representative Al Adam^, Chair 

House Finance Committee

DATE: April 22 , 1988

RE: Repercussions of mandatory seat belt laws and HB 167

WHILE IN SESSION 

P.O . Box V  

S tate C apitol 

Juneau, Alaska 09811 

(907) 465-3706

O U T  O F SESSION 

P.O. Box 333 

Kotzebue, Alaska 99752 

(907) 442-3320

1024 W. 6 th  

Anchorage, Alaska 99501 

(9 0 7 ) 274-0615

Attached is an article giving further evidence to my position against 

mandatory seat belt laws. I am requesting further information on the 

cases referred to and will furnish you with that information when it 

a r r iv e s .

In the meantime I would request that you hold HB 167 in the Senate State 

Affairs Committee until we have an adequate understanding of the 

consequences of passage of that legislation.

Your accommodation of my request is appreciated.
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Ironic seat belt litigation haunts automakers
By CHARLEY ROBERTS
A C C N  N e w s  S r r v l c r

WASHINGTON -  For lour 
years. Hie nation's automakers 
puslicd seat belt-uso laws in a 
vain attem pt to  avoid installing 
passive restraints such as air­
bags. Now they arc being hit by 
a double whammy: airbags and 
an explosion in litigation re­
lated to increased seat belt use.

" T h e re 's  a c e r ta in  iro n v  
here," said Brian O'Neill, presi­
dent o( the Insurance Institute 
for Highway Safety in Washing­
ton.

"One nf the m anufacturers’ 
concerns with airbags was liti­
gation." he said. "Their p re ­
ferred  a lte rn a tiv e  w as sc a t 
belts. But as the usage of seal 
bells has gone up with the pas­
sage of mandatory use laws In 
the sta tes, the manufacturers 
are finding a litigation explosion 
involving seal lieHs.”

The Irony was driven home 
to the manufacturers bv a $3.3

million judgment by a federal 
court jury in Baltimore last De­
cem ber The case involved a 
13-year-old boy who was para­
lyzed from the waist down iri-xj 
head-on collision in 198V

During the collision. Jimmy

since the seat belt-usc cam 
palgn began in 1984 and based 
on the shoulder-lap belt argu 
m ent to result in a jury award, 
said Gerald Holtz, one of Gar­
rett's attorneys. It exposed what 
Robert Dewey ol the Washing-

ilthere has also been a growing 
awareness of the limitations of 
the Inn belt." said Dewey, 
this aw areness has bcert In­
creased by the Garrett case."

The government has been re­
luctant to order the automakers

  K„irvAH» >,* . 'j-.-Um-4»«»»<t-C«nlx»-fof-Auf— to-rmtsR,•«tiouhi«r-Wy  Octts tn*
G arretts seat bclfTodc Up over"  5afety cn|) ecj the “tip of an Iceb- •*— —  — * ’n "
the pelvic bones and his upper 
body flexed over the belt across 
hie abdomen, breaking his back 
and leaving him a paraplegic.

The jury held Ford liable for 
Garrett's injuries, ft f„und that 
an elastic band used to keep 
the rear lap belts from slipping 
behind the seat lends to cause 
the Irelts to ride up. The jury 
also agreed with Garrett's law­
yers that the automaker should 
have provided more protective 
shoulder and-lap type seat belts 
for rear seat passengers even 
though federal safety regula­
tions only require lap belts like 
the one the Ixiy was wearing.

It was the first case brought

erg" of pending and potential 
litigation over seat belt design 
defects.

Dewey said tlieie are an esti­
mated 300 seal belt-related law­
suits awaiting trial in the na­
tion's courts. That number is 
likely to grow exponentially, 
Holtz said judging by the number 
of calls he and the other lawyers 
involved in the case have re­
ced ed  since the verdict.

It is generally conceded t 
the boom In seat belt litigation [ 
is directly attributable 
In cre ase  In se a t b elt usage 
caused by the passage of man­
datory use laws In the states.

"A» u sa g e  h as In cre a se d ,

t
led that I  
itigationf 

to  th c i

San Franciso firm eyes Portland market
i* f m i H  « l.ifT  . t n  I  t i t n  i t  | i i i l « .  

Portland law firms trying to 
a ttra c t a high-tech clientele 
may want to establish their pre­
sence now. before other West
I " n f t g i  ( i u n <  r M . | t | . t r u l i *  i l i ' 1 I n r . ' t l

L f c g a l  B r i e f s  .

developing a strong West Coast ter testing posr.tve lor AIDS, 
or revtonai mm ’tier* rather Ilian The winning team will travel

the rear seat. The manufactur­
ers, however, have acted m ore 
quickly.

Although Ford Motor Co. is 
still considering appealing the 
Garrett verdict, the automaker 
is installing shoulder-lap seat 
belts in the rear passenger seat 

of its 1988 Escorts and plans to 
make them standard equipment 
on all its new-car models by I 
1990.

G eneral M otors Corp. also  1 
has begun Installing rear seat 
s h o u ld e r- la p  b e lls  In so m e 
models this year and plans to 
extend the program to all m od­
els in 1989. And Chrysler plans 
to follow suit.

At least eight foreign c a r 
makers — Audi, BMW, Jaguar. 
Mercedes-Benz, Peugeot, Rolls- 
Royce, SAAB and Volkswagen 
— a lso  a re  In sta llin g  su c h  
belts. European countries re ­
quire shoulder-lap liells, a re­
quirement that became a key 
point in Hie Garrett case. Holtz 

said jurors were told Ford in­
stalled the belts in Its F.uropean

Escorts but left them out of Es­
corts sold In this country.

Automakers also arc begin­
ning to phase in installation of 
passive restraints, such as auto­
matic seat belts, which wrap ar­
ound people when they get In a 
vehicle, or airbags, which Fill 
with air upon impact to cushion 
s o m e o n e  th r o w n  fo rw a r d  
against the steering • 'reel or 
dashboard.

It was Installation of these 
devices, mandated in a 198-1 o r­
der by then-Transportation Sec­
retary Elizabeth Dole, that the 
a u to m akers h o p ed  to avoid 

“when they launched a J-16-mil- I 
lion publlc-relations and lobby­
ing campaign to promote seat 
belt usage, _

Chuck Bossc, a spokesman 
for Traffic Safety Now Inc.. the 
auto Industry's lobbying arm on 
Hie scat belt issue, sa iJ manu­
facturers still believe seat bella 
are a more effective means ol 
protection people in accidents, 
but they are resigned to com ­
plying with Hie passive-restraint 
provisions of the order.

A utom akers s till co n ten d , 
however, that airbags arc not as 
cost-effective as seat belts and 
are likely to lead to new litiga­
tion



T h e  average red u c tio n  of d e a th s  in s ta te s  w ith safety  b e lt 

laws is 2 8 % .

I’he m ost im p o rta n t th in g  th a t they d o  n o t know  is th a t 

everyone's privacy is invaded w hen so m eso n e  d o es no t 

luicklc-up. I t’s tru e. T h e  high co sts o f reh a b ilita tio n , of 

h o sp ita l care , o f in s u ra n c e , an d  e m e rg e n c y  m ed ical 

services, to  nam e a few, a rc  p assed  alo n g  to  W l l< Y O U !

E x a m p le iA  2 7  year o ld  w om an who ch o se  to  no t w ear 

h er safety belt, su s ta in e d  a tra u m a tic  head  in jury  an d  

m ultip le  physical in ju ries in A ugust 1 9 8 5 . H er h u sb an d , 

also  not w earin g  a safety  belt, was k illed  in th e  acc id en t. 

S h e  has 2  sm all ch ild ren  a n d  is w ith o u t fam ily su p p o rt.

T h e  S ta te  o f A laska provided ap p ro x im ately  8 9 0 , 0 0 0  

w orth  of in p a tie n t m edical c a re  for th is  c lien t.

( lu tp atien t rehab ilita tio n  services over a  l.'t m o n th  period  

cost ih c  S ta te  a n o th e r  851,710.

In ad d itio n  to  S ta te  funded  m edical c r  ", th is c lien t an d  

h er children also receive services from  i • s ta te  funded 

a g en cies su c h  as th e  H o m em ak e r Pr- *ram . D aycare 

program s, A id to  Families with D ependent C hildren, Food 

S tam p s an d  C hild P ro tec tiv e  Services.

H er p ro g n o sis  for re tu rn in g  to  w ork is extrem ely  poor.

S h e  plans o n  rem ain in g  in th e  S ta te  of A laska an d  will 

co n tin u e  to  re q u ire  S ta te  funding.

S ource: A laska T reatm en t C enter.

b e in g  VR E E  also  m ean s having th e  ch an ce t<> live an d  

having a responsible  governm ent by th e  people that m akes 

d ecisions in everyone's best in terests.

P repared by A laska Safety Hell 1 scC oalition. If you would 

like to join o u r efforts to  pass a  safety b elt law. please write 

in call:

s EATBElT LAW'S

Alaska Safely Belt Use Coalition 
319 Sem rd  St., Juneau, Alaska 99831 

(907 )58 6 -14 00

Safety

Belts 
are an

INVASION
of

PRIVACY

when not 
worn



If you believe a safety belt law would invade your personal 
privacy, note the following:

★ PRIVACY INVADED: DUI Laws

—havesaved untold lives since enacted, but 
take away a driver’s right to choose whether 
he can drink or not.

★ PRIVACY INVADED: Driving on the 
WRONG SIDE OF THE ROAD-kceps

orderly flow of traffic and keeps the high 
death rate of head-on collisions down, hut 
... keeps a driver from choosing which side 
of the road to driu on.

★  PRIVACY INVADED: Licensing and 
Testing of Drivers—^|ie j() choose

whether one can drive his own vehicle has 
been taken away by licensing and testing 
procedures.

Sound a Little Ridiculous?

It is. Why? Because these laws have saved so 
many lives and people are generally obeying 
them.

Driving is a privilege, not a right. On private 
property, the state lias no jurisdiction, but once 
you drive on public roads, your rights are limited 
by safety laws.

So What’s Wrong with a Law 
that Requires You to Buckle-Up?

Why do so many people believe its AN 
INVASION OF PRIVACY?

They do not know that 90% of those 170 that 
died in 1985 and 1986 in Alaska were not using 
safety belts.

Editorial Support for a Mandatory* Safety 
Belt Use Law in Alaska as of Sept. 1 9 8 7

Anchorage Times Frontiersman
Anchorage Daily News Valley Sun

Juneau Empire

* The proposed law in Alaska CSHB 
167(JUD)AM is a secondary offense. The 
emphasis is not on fines and penalties: the 
emphasis is on compliance. When there is a law 
on the books, there is higher compliance. People 
cannot be pulled over for not wearing a safety 
belt—as is the case in Hawaii where the law is 
a primary offense. Under the proposed law in 
Alaska, people can only be fined $15, if they are 
stopped for other reasons and are found not to 
be wearing a safety belt. CSHB 167(JUD)AM 
passed the State House in 1987 and will he 
considered by the State Senate in 1988.
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February 1988
STATUS OF SAFETY BELT USE LEGISLATION

montana
NORTH D AKO TA

W /S 7 /A
W ISCONSIN
< / / / / / / / / .'O A H O  ; SOUTH OXKOTA

W TOM tn q
CONN.

N EBR ASKA

IN D IAN A L
CALIFO R N IA /mOlNIK

KENTUCKY

N E W  MEXICO O KLAH O M A

OEO ROIA

A LA B AM A

\
f l o p i d a  1 I

NO BELT-USE LAW ENACTED

f  : ! - | BELT-USE LAWS PASSED

In addition, safety-belt-use legislation has been introduced or is expected to be introduced in the following 
states: Alabama. Alaska, Arizona, Delaware. Georgia, Kentucky, Maine. Massachusetts, Mississippi, 
New Hampshire, Rhode Island. South Carolina, South Dakota. Vermont, West Virginia and Wyoming.



Municipality
of

Anchorage

P.O. BOX 196650
ANCHORAGE. ALASKA 99519-6650 
(907) 343-467 I

Tot F in k
MA YOP

M U N IC IPAL HEALTH & H U M A N  SERVICES C O M M ISSIO N

March 9, 1988

w a r  i  q  j g g g

a

Senato r  Mitch Abood, Chair  
Senate S ta t e  A f fa i r s  Committee 
Alaska S t a t e  L e g i s l a tu re  
POB V
Juneau, Alaska 99811 

Dear Senator ibood:

The Municipal Heal th  and Human Serv ices  Commission wou!4-Lirke to lend t h e i r  
q u a l i f i e d  support  to the passage of CSHB167. Unin ten t iona l  i n j u r i e s ,  which 
inc lude  motor veh ic le  i n j u r i e s ,  i s  ranked as the second h ighes t  physica l  hea l th  
problem p r i o r i t y  in  the  Anchorage Heal th  and Human Serv ices  Plan (January 1988).

The e f f e c t i v e n e s s  of sea t  b e l t s  in the  prevention  of premature m o r t a l i t y  due to 
motor veh ic le  f a t a l i t i e s  i s  well  documented. In f a c t ,  n a t io n a l  data  es t im ates  
t h a t  a broad-based s t r a t e g y  in motor veh ic le  s a f e ty  could reduce motor v e h ic l e -  
r e l a t e d  f a t a l i t i e s ,  I n j u r i e s  and r e l a t e d  c o s t s  by 75%. This b i l l  i s  an impor­
t a n t  f i r s t  s t ep ,  however, i t  i s  only a f i r s t  s t ep .  Passage of CSHB 167 r a i s e s  
two i s su e s  which we would l ik e  to see addressed:

1. What f i s c a l  or a d m in i s t r a t iv e  p rov is ions  w i l l  encourage enforcement; 
and,

2 .  What can the s t a t e  do to work with the  f ed e ra l  government to encourage 
auto manufacturers  to i n s t a l l  a i r  bags and o th e r  pass ive  r e s t r a i n t s .
I t  i s  our unders tanding t h a t  the fede ra l  Department of T ran sp o r ta t io n  
has agreed th a t  i f  tw o- th i rd s  of the  s t a t e s  pass sea t  b e l t  laws th a t  
auto manufacturers  can avoid the  i n s t a l l a t i o n  of s a f e r  pass ive  
r e s t r a i n t s .  Alaska may wish to postpone temporary le g a l  measures and 
ins tead  focus on educa t iona l  measures in  an e f f o r t  to encourage the  
implementation of pass ive  r e s t r a i n t s  which, a ga in ,  provide s a f e r  a l t e r ­
n a t iv e s  and longer term b e n e f i t s .
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P o s i t i o n  Paper 

CS fo r  House B i l l  No. 167 ( J u d i c i a r y )

For an Act e n t i t l e d :  "An Act r e l a t i n g  to  mandatory use of s a f e ty  d e v ic e s . "

This a c t  r e p e a l s  and r een ac t s  AS 28.05.095 to r e q u i r e  t h a t  "a person may 
not occupy a motor veh ic le  while In o p e ra t io n  u n le s s  r e s t r a in e d  by a s a f e t y  
b e l t . "  Chi ldren  under A years old a re  r e q u i r e d  to be i n  a U.S. Department 
of T r a n s p o r t a t i o n  (DOT) approved c h i l d  s a f e t y  d ev ice ,  and c h i ld ren  between 
four  and s i x t e e n  must be in  an approved s a f e t y  device or secured by a s a f e t y  
b e l t .

This  b i l l  would exempt emergency v e h ic l e  passengers  from the requirement,  
as  wel l  as veh ic le  ope ra to rs  engaged in  the  d e l i v e r y  of mail and o thers  as 
de termined by r e g u l a t i o n  where a r e s t r a i n t  i s  im p r ac t i c a l  f o r  medical or 
o th e r  p h y s ica l  c o n d i t io n s .

This b i l l  would e s t a b l i s h  a pena l ty  of up to $15 i n  f ines  which could be 
waived in  l i e u  of a c o n t r ib u t io n  to Emergency Medical Serv ices  (EMS).

The Department of Heal th  and S oc ia l  Se rv ices  s t r o n g ly  supports  the passage 
of t h i s  b i l l  fo r  the fo llowing reasons :

1) Motor v e h ic l e  crashes  a re  a l ead ing  cause of d e a th ,  i n ju r y  and longterm
d i s a b i l i t y ;

2) Numerous s tu d i e s  have shown t h a t  s a f e t y  b e l t s  and o th e r  veh ic le  s a f e ty  
r e s t r a i n t s  s u b s t a n t i a l l y  reduce the l ik e l ih o o d  of death or  in ju r y  to 
motor veh ic le  occupants involved in  c ra shes ;

3) E f f o r t s  to  educate  the  pub l ic  about the b e n e f i t s  of s a f e t y  b e l t s  have 
f a i l e d  to  convince the m a jo r i ty  of veh ic le  occupants  to use them.

A) Motor v e h ic l e  c rashes  a re  the  s i n g l e  most f r e q u e n t ly  mentioned cause 
of i n j u r y  responded to  by EMS ambulances.  The proposed donation in
l i e u  of a f in e  would he lp  de f ray  the  c o s t  of these  s e r v i c e s .

Background

N a t io n a l ly ,  Motor veh ic le  crashes  a re  the  leading  cause of death  fo r  persons  
between 1 and 35 years  of age.  For t e e n a g e r s ,  ca r  c rash  f a t a l i t i e s  outnumber 
the next f iv e  causes of dea th  combined.

Over the  p a s t  decade more than A50,000 persons have died on America's  h ig h ­
ways. Every year over AO,000 persons a re  k i l l e d  in  automobile a cc id e n t s  In 
the  United S t a t e s ,  and more than 300,000 people s u f f e r  moderate to severe  
and r i t i c a l  i n j u r i e s .  Many of the in ju red  a re  young people who w i l l  never 
work aga in  fo r  the  r e s t  of t h e i r  l i v e s .

In Alaska,  from 1980 through 198A, u n i n t e n t i o n a l  i n j u r i e s  ( a c c id e n t s )  have 
been the  lead ing  cause of dea th .  Motor v e h ic le  c rashes  and drowning have 
been the c h ie f  causes of these  d e a th s .  In 1985 th e re  were 127 dea ths  and 
more than 6,000 Alaskans were In ju red  as a r e s u l t  of motor veh ic le  c rashes  
in  t h i s  s t a t e .



According to  the D iv is ion  of In su ran ce ,  b o d i ly  i n j u r y  claims payments fo r  
p r i v a t e  passenger n o n - f l e e t  automobile l i a b i l i t y  in  Alaska to t a l e d  over s i x  
m i l l i o n  d o l l a r s  in 1983 and was over  e i g h t  m i l l i o n  in  1984. These amounts 
do not in c lude  paid l o s s e s  f r o i  o th e r  t h i r d  p a r ty  payers ,  such as Medicare, 
Medicaid,  General  R e l ie f  Medical ,  Ind ian  Heal th  Serv ice  or Workers'  Compen­
s a t i o n .  C le a r ly ,  in  a d d i t io n  to the  unaccep tab le  l o s s e s  from premature 
dea th  and d i s a b i l i t i e s ,  motor v e h ic le  c ra shes  c r e a t e  a s i g n i f i c a n t  f i n a n c i a l  
burden which i s  shared by a l l  c i t i z e n s .

Worldwide, about 30 c o u n t r i e s  have mandated s a f e t y  b e l t  use.  In Great 
B r i t a i n  s a f e t y  b e l t  use rose  from about 40% to  90-95% with the passage of a 
mandatory use law. At the same time, the  number of i n d iv id u a l s  t r e a t e d  in  
emergency rooms as the r e s u l t  of motor v e h ic l e  c ra shes  has dropped 15%.
There were a l so  15 to 20% fewer f a t a l i t i e s  in  the  years  s ince  the passage 
of the  law.

In  Canada, four  p rovinces  have enacted mandatory s a f e ty  b e l t  use laws.
The e f f e c t i v e n e s s  of  these  laws i n  i n c r e a s in g  b e l t  use has been shown to  
be dependent on the degree to which they a r e  enforced .  In provinces  v... *e 
s t r i c t  enforcement has been p r a c t i c e d  b e l t  use has been as high as 80%. 
Deaths due to motor veh ic le  c rashes  have dec l ined  11% and i n j u r i e s  6% in  
p rov inces  with mandatory use laws.

In  t h i s  c o u n t ry , tw e n ty - f iv e  s t a t e s  and the  D i s t r i c t  of Columbia now have 
mandatory b e l t  use laws. New York was the f i r s t  s t a t e  to  pass such a law. 
S e a tb e l t  use th e re  has ranged from 39% to 78%. These use r a t e s  have r e s u l t e d  
in about a 9% drop i n  motor v e h ic le  c^ash f a t a l i t i e s .

I t  i s  c l e a r  t h a t  the use of s a f e t v  b e l t s  can reduce the number of d ea th s  and 
d i s a b i l i t i e s  due to motor v e h ic ’ e c r a s h e s .  A mandatory s a f e t y  b e l t  use law 
would go f a r  to achieve t h i s  goal and complement e x i s t i n g  t r a f f i c  s a f e t y  
l e g i s l a t i o n  regard ing  d r iv i n g  while i n t o x i c a t e d ,  maximum speed l i m i t s ,  and 
l i c e n s in g  requ irem ents .

P o s i t i o n

The Department of Heal th  and S oc ia l  Serv ices  s t ro n g ly  supports  t h i s  b i l l  
because i t  can r e s u l t  in  decreases  in  the  number of d e a th s ,  d i s a b i l i t i e s  
and i n j u r i e s  caused by motor v e h ic le  c ra sh e s .

Date: r / t z / ' r ?

D ire c to r  
D iv is ion  of Public  Health

Recommended by:
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TITLE : An Act relating to CONTACT: Eli^n^oore
mandatory use of safety devices

BILL NO: CS HD 167 (SA) DATE: Ap.'il 1, 1907

In the jurisdictions that have had the longest experience with safety belt 
use laws, it has been found that the greater the level of increase in 
seatbelt use, the greater the reduction in fatalities and serious injuries. 
Correspondingly, the more stringent the law, the higher the compliance.

The Committee Substitute (State Affairs) for House Rill 167 provides for 
"secondary" enforcement of the proposed safety belt statute as well as the 
existing child restraint statute. It is the position of the Highway Safety
Planning Agency that this weakens the extremely successful child restraint 
law. In fact, such a prevision may reverse the trend toward increased 
safety belt use that began about the time the child restraint law went into 
effect.

We recommend that the child restraint section [AS 28.05.095(b)] be extended 
to cover children up to age sixteen. Without this change, it would be 
possible to issue a citation to a child as young as seven years old. We 
also recommend that the so-called secondary enforcement section be revised 
to include only adult belt use. Violation of the child restraint section 
would remain a "primary" offense.

Finally, AS 28.05.099(a) reduces the fine for a violation of the child 
restraint law from a possible $300 to $15. We are neutral on this change, 
but we believe that Sec. 28.05.099(b), which provides for dismissal on 
proof of "correction", should be repealed if mail-in-bail for this offense 
is established.

J0v\l—

Wi 111 on: P.. K ix
Action Commissioner



STATE OF ALASKA 1987 LEGISLATIVE SESSION 
FISCAL NOTE

Bill Version: CSHD 167 (SA)
REQUEST___________________________  Publish Date:
Revision Date: ________________________  Agency Affected: PUBLIC SAFETY
Title: "An Act relating to_________  BRU: Highway Safety Planning Agency
mandatory use of safety devices." ______________________________________
Sponsor: Cotten, Ulmer, Koponen, ... Components: _________________________
Requestor: House Judiciary__________  ______________________________________

EXPENDITURES/REVENUES: (Thousands of Dollars)
OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS
TOTAL OPERATING 0 0 0 0 0

CAPITAL

REVENUE

:UNDING:: (Thousands of Dollars)
GENERAL FUNDS 0 0 0 0 0
FEDERAL FUNDS
OTHER ,
TOTAL 0 0 0 0 0

POSITIONS:
FULL-TIME 1 1
PART-TIME i |
TEMPORARY .. . 1 1 I

ANALYSIS: (Attach a separate page if necessary)

No fiscal impact is anticipated. Amendment reduces the maximum fine for 
violation of the child restraii.c law from $300 to $15 and changes it from 
primary to secondary enforcement. This negative revenue impact wi11 be offset 
by fines collected for violation of the adult use provision.
Prepared by: Ellen hoore, Program Coordinatory  f’ho ?: 465-4375_______
D.vision: Highway safety Planning Agency>___________ Date: 3/23/S7________

Approved by Commissioner:  //v \'rQ  ̂  - (_________  Date: *?/ - 3/> ~)
Agency: Public Safety U
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Requestor
Office of Management and Budget
Impacted Agency(ies) page 1 of 1
Senate Secretary
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Posltlon Paper 

House Bill No. 167

For an Act entitled: "An Act relating to mandatory use of safety devices."

This act repeals and reenacts AS 28.05.095 to require that "a person may 
not occupy a motor vehicle while In operation unless restrained by a safety 
belt." Children under 4 years old are required to be In a U.S. Department 
of Transportation (DOT) approved child safety device, and children between 
four and six must be In an approved safety device or secured by a seatbelt.

This bill would exempt school bus and emergency vehicle passengers from the 
requirement, vehicle operators engaged In the delivery of mail and others 
as determined by regulation where a restraint is impractical for medical or 
other physical conditions.

The Department of Health and Social Services strong Iy supports the passage 
of this bill for the following reasons:

1) Motor vehicle crashes are a leading cause of death, injury and longterm 
dlsabiIIty;

2) Numerous studies have shown that seat belts and other vehicle safety re­
straints substantially reduce the likelihood of death or injury to motor 
vehicle occupants involved In crashes;

3) Efforts to educate the public about the benefits of seatbelts have 
fa I lea to convince the majority of vehicle occupants to use them.

Background

Motor vehicle crashes are the leading cause of death for persons between 1 
and 35 years of age. For teenagers, car crash fatalities outnumber the next 
five causes of death combined.

Nationally, over the past decade more than 450,000 persons have died on 
America's highways. Every year over 40,000 persons are killed In automobile 
accidents In the United States, and more than 300,000 people suffer moderate 
to severe and critical Injuries. Many of the Injured are young people who 
will never work again for the rest of their lives.

in Alaska, from 1980 through 1984, unintentional Injuries (accidents) have 
been the leading cause of death. Motor vehicle crashes and drowning have 
been the chief causes of these deaths. In 1985 there were 127 deaths and 
more than 6,000 Alaskans were Injured as a result of motor vehicle crashes 
In this state.

According the Division of Insurance, bodily Injury claims payments for 
private passenger non-fleet automobile liability In Alaska totaled over six 
million dollars in 1983 and was over eight mil lion In 1984. These amounts 
do not Include paid losses from other third party payers, such as Medicare, 
Medicaid, General Relief Medical, Indian Health Service or Workers' Compen­
sation. Clearly, In addition to the unacceptable losses from premature 
death and disabilities, motor vehicle crashes create a significant financial
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burden which Is shared by all citizens.

Worldwide, about 30 countries have mandated seat belt use. In Great Britain 
seat belt use rose from about 40? to 90-95? with the passage of a mandatory 
use law. At the same time, the number of individuals treated in emergency 
rooms as the result of motor vehicle crashes has dropped 15?. There were 
also 15 to 20? fewer fatalities In the years since the passage of the law.

In Canada, four provinces have enacted mandatory seat belt use laws. The 
effectiveness of these laws In Increasing belt use has been shown to be 
dependent on the degree to which they are enforced. In provinces where 
strict enforcement has been practiced belt use has been as high as 80?. 
Deaths due to motor vehicle crashes have declined 11? and injuries 6? In 
provinces with mandatory use laws.

In this country,twenty-five states and the District of Columbia now have 
mandatory belt use laws. New York was the first state to pass such a law. 
Seatbel f use there has ranged from 39? to 76?. These use rates have resulted 
In about a 9? drop in motor vehicle crash fatalities.

It Is clear that the use of seat belts can reduce the number of deaths and 
disabilities due +o motor vehicle crashes. A mandatory seat belt use law 
would go far to achieve this goal and complement existing traffic safety 
legislation regarding driving while Intoxicated, maximum speed limits, and 
licensing requiremen+s.

The Department of Health and Social Services strongly supports this bill 
because It can result In decreases In the number of deaths, disabilities 
and injuries caused by motor vehicle crashes.

Pos it Ion

Recommended by:
‘'ETi^abeth Ward,'M.N.
DI r e c t o r
Division of Public Health

/

Approved by:
Myra tyT Munson, Commissioner 
Department of Health and 
Social Services

Date:
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STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE
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/ T  BILL NO: HU 167 DATE: March 10, 1987
1/ \

TITLE: An A c t  r e l a t i n g  t o  CONTACT: E l l e n  Mo
m andaL ory  u s e  c f  s a f e t y  d e v i c e s
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As many as 50% of traffic deaths and 65% of the injuries could be prevented 
if all motorists wore the safety belt that has been required equipment in 
eve^y passenger vehicle manufactured since 1 968 .

Highway safety professionals have urged the use of these devices through 
public information and education programs for twenty years, and have had 
only limited success in increasing their use.

Twenty-five states now require motorists to wear seatbelts. Each state 
has experienced different levels of compliance and, as a consequence, 
different rates of reduction in fatalities and injuries. The more 
stringent the law and the more diligent the enforcement, the higher the 
rate of usage that has been achieved and the greater the reduction in 
fatalities and injuries. However, it must be pointed cut that renardless 
of the emphasis placed on enforcement, usage rates have increased in every- — —    r     — _. _—  T —---j ■ — ■ —
state that has enacted seatbelt legislation of any kind.

I i i

i i

The health and safety of its citizens arr legitimate concerns of every 
state government. The failure of most motorists to wear their safety 
belts affects each of us every time we renew our automobile insurance. 
Automobile accidents are the largest single response category for . 
ambulance.services. As many as 25% of all ambulance trips are to the 
scene of injury-producing traffic accidents. Peace officers spend an 
enormous amount of time investigating automobile accidents, especially 
when injuries or deaths are involved. Hospital emergency rooms and 
rehabilitation centers are among other direct services provided to victims 
of automobile accidents. State and local governments directly fund these 
activities. The indirect costs to society are even greater in terms of 
vitality and productivity lost and dependents added to the welfare roles.

The Department of Public Safety supports passage of this bill.

U u
Willi am R. ilix 

Acting Commissioner
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D E PA R T M E N T  OF P U B L IC  SA FE T Y

D IV IS IO N  O F STATE TR O O PER S

B IL L  SH E F FIE LD . G O VER N O R  
Robert J .  Sundberg 
Commissioner

5700 E. TUOORRCAO 
ANCHORAGE. ALASKA 99507

March 3,  1986

Mr. Frank 3 ick fo rd
Statewide Coordina~or
Alaska Sa fe ty  3 e l t  Use C o a l i t io n
319 Seward S t r e e t ,  ??8
Juneau, Alaska 99801

Dear Mr. Bickford :

The Alaska S t a t e  Troopers enforcement of  a mandatory s e a t  b e l t  law w i l l  be 
Chat enforcement i n c i d e n t a l  to  o th e r  t r a f f i c  s tops  in the  normal course of 
p a t r o l  as  w e l l  as in form at ion  developed in  the course  of t r a f f i c  acc iden t  
i n v e s t i g a t i o n s .

S in c e re ly ,

Colonel Michael C. Kolivosky 
D i re c to r
Alaska S ta te  Troopers

MCK/ln

cc:  Rep. M. Mike M i l l e r



Facts and Attribution

Safety-belt-use laws saved 1,300 lives since Ihe effective date of the first belt-use law In 1985. 
National Highway Traffic Safety Administration (NHTSA), 1987

The probability of being Involved In a motor-vehlcle Injury accident during a 75-year lifetime Is better 
than 8B percent. NHTSA, 1987

There were 39,168 fatal accidents resulting In 43,795 fatalities In 1985. (Includes driver or pas­
sengers In all types of motor vehicles, pedestrians and pedalcycllsts.) NHTSA, 1987

There were 23,192 passenger-car fatalities and 5,763 light truck-fatalltles In 1985. NHTSA, 1 87

Approximately 3,551,000 people were Injured In traffic accidents In 1984. (2,800,000 In passenger 
car accidents alone.) NHTSA, 1986

On average, one life Is lost every 12 minutes In traffic accidents. NHTSA, 1987

In 1985, 91 percent of the occupanls killed In auto accidents were not wearing their safety belts. 
NHTSA, 1987

Surviving drivers are 2.5 times more likely to be wearing their safety belt than fatally Injured ones. 
NHTSA, 1986

Of those killed in motor vehicle accidents, 58 percent are drivers, 24 percont are passengers and 
18 percent are non-occupants. NHTSA, 1987

Of automobile-related deaths, 86 percent occur during normal weather conditions. NHTSA, 1987

f
For young adults, 15 to 24 years old, traffic accldonts rank as the No. 1 klllor. Highway Users 
Federation and the Automotive Safety Foundation (H.U.F.), 1985
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'  '•  Most fatal accidents occur at speeds of less than 35 mile* por hour.' NHTSA, 1987

* Automobile accidents cost employers an average of $120,000 per death and $1.9 billion annually. 
H.U.F., 1985

* The cost of all traffic deaths and Injuries In the United States during 1984 was about $69.2 billion. 
NHTSA, 1986

* $27.5 billion In property damage

t $15.2 billion In lost productivity

* $ 3.8 billion In medical costs

* $22.7 billion In other costs (such as Insurance administration, legal and court costs
and emergency services.)

* People who are ejected from their vehicles are 25 times more likely to be killed than If they stayed 
In their vehicle. More than three out of four people who were ejected from their vehicles In 1984 
were killed. NHTSA, 1986

* Automobile accidents account for approximately 50 percent of all Social Security payments. In 
1980 alone, Social Security survivor benefits to the relatives of persons killed In motor vehicle 
accidents wore over $643 million. NHTSA, 1985

• Three out of every four traffic accidents happened within 25 miles of the homo. H.U.F., 1984

* In 1980, those portions of public assistance programs which accrue because of motor vehicle 
accidents, the Immediate expenses relating to government workers Involved In motor vehicle 
accidents, tax losses, and the cost of government programs rolatod to motor-vohlclo safety, are 
estimated to have cost tho Federal Government $7.5 billion In rovonue and expenditures. Similar 
expenditures cost State and local Government about $3.4 billion. NHTSA, 1983

‘  172,490,000 U.S. citizens are now covered by safoty-bolt use laws. Traffic Safety Now, Inc., 1987

It Is estlmatod If 70 percent of Americans regulariy wore their safety belts In 1983, 9,140 lives 
would have been savod and 327,000 Injuries would have been avoldod. NHTSA, 1986*

April, 1987



STATES WITH MANDATORY SAFETY BELT LAWS 
' (in order of passage)

"STATE
DATE EFF. PENALTY PRIMARY/ $ AMT. USAGE

PASSED DATE EFFECTIVE SECONDARY FINE % RATE

^  New York 07-12-84 12-01-84 01-01-85 P up to $50. 52% approx.
x  New Jersey 11-08-84 03-01-85 03-01-85 S $20.
< Illinois 01-08-85 07-01-85 07-01-85 S $25. 36%
* Missouri 03-05-85 09-28-85 07-01-87 S $10. 35.7%
^ Michigan 03-08-85 07-01-85 07-01-85 S $25. 55%
x  New Mexico 04-02-85 01-01-86 01-01-86 $25.

Indiana 04-17-85 07-01-87 07-01-87 P up to $25. 20%
x  North Carolina 05-23-85 10-01-85 01-01-87 P $25. 78%

Oklahoma Go-04-86 02-01-87 02-01-87 S
$15 court'costs

y Hawaii 06-05-85 12-16-85 12-16-85
*'Texas 06-16-85 09-01-85 12-01-85 up to $50. 50+%
v  Connecticut 06-27-85 01-01-86 01-31-86 P $15. 63% H'ways. 

83% Int'sts.
K Louisiana 07-10-85 07-01-86 08-01-86 S $25. 55%
K  California 10-01-85 01-01-86 01-01-86 S $20. 53%-72%

District of Columbia

inCOiCMCM1O 12-12-85 06-12-86 s $15. 55%
y  Ohio 02-04-86 05r06-86 07-04-86 $20. 46.7%
x. Iowa 02-20-86 07-01-86 01-H-87 P $10.+ 60%
y Minnesota 02-24-86 08-01-86 No Fine court costs

32%
* Utah 03-18-86 05-18-86 Warning: s $10. 28% Rural

2-6 mos. 46% Int'sts.
X  Washington 03-31-86 07-01-86 01-01-87 s $47.
yr Idaho 04-04-86 07-01-86 07-01-86 s $5.+ 

court costs
22.6%

X  Tennessee 04-21-86 04-21-86 01-01-87
X  Kansas 05-01-86 07-01-86 07-01-87
<*- Maryland 05-13-86 07-01-86 07-01-86 s $25. 59%
x Florida 06-02-86 07-01-86 01-01-87 s $20. 60%
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PUBLIC DOESN'T HAVE RIGHT NOT TO WEAR BELTS

Editorial Comment by 
Dr. Joseph D. Mann 

Grand Rapids, Mich, area physician

Some people have spoken out against safety-oelt-use laws 
because they say the legislation limits "personal freedom."

i.
What a strange kind of freedom this is. It's the freedom to 

risk fractures, paralysis, fatal bleeding, disfigurement, 
blindness, life-long idiocy, and hopeless dependency.

It's the freedom to leave one's family grieving or worse, to 
become a hopeless perpetual burden upon them. It's having the 
right to destroy one's capacity for usefulness to society and in 
an instant become a liability.

These lovers of individual freedom don't expect to be left 
bleeding and broken at the scene, if their folly leads to 
disaster.

They expect to be attended by emergency medical 
technologist, transported to modern hospitals and treated in 
emergency rooms.

They expe^T'^h^ys'icTans and other medical professionals to 
completely cure them at no cost so they can get back in their 
cars and speed away unencumbered and unrestrained.

This may be individual freedom, but it's collective folly 
,for society. Bur resources, financial and human are finite. 
Safety belts should be p r e s c n w a  tor patients comtTi'ainiflT^dUmir" 
medical costs.

Money aside, what about the human resources? Despite all 
the modern medical advances, a surgeon can operate on only one 
patient at a time.

How would you feel if your child was struck by a hit-and-run 
driver and was brought to an emergency room that was busy 
treating a person who couldn't stand wearing a safety belt?

Society has a right to protect its resources —  including 
medical resources. A safety-belt-use law is part of that effort.

* A * *

I.



ISSUE:

POSITION:

BACKGROUND:

"FREEDOM OF CHOICE"

The most -frommon argument against 
safety-belt-use laws contends that the laws 
are an unreasonable infringement on individual 
liberty —  "If I want to risk my own life, I 
have the right to do so." Are safety-belt-use 
laws an infringement on personal rights?

In a sense, but safety-belt-use laws are no 
different than other traffic-safety measures 
which affect us all, such as mandatory driver 
exams, licensing and rules of the road. 
Safety-belt use does affect others. If 
someone is killed or seriously injured when it 
could have been prevented if^safety belts were 
used, it affects their spae^es, children, 
brothers, sisters, friends and other loved 
ones. In addition, the cost of needless 
fatalities and serious injuries are paid by 
society in increased taxes, insurance premiums 
and health-care costs.

Every highway death or serious injury has a 
. rippling effect which begins at the crash 
site, spreads through the families and the 
workplace of the victims ar.d extends into 
society. It does affect these people when 
someone chooses not to buckle up.

Safety belts not only protect drivers and 
passengers on the road, they reduce the burden 
automobile accidents place upon society as a 
whole. The National Highway Traffic Safety 
Administration (NHTSA) estimates traffic 
accidents cost society —  taxpayers, insurance 
rate pavers and employers —  $40 billion each 
year. include emergency services,

^ p u b l i c - a g s i s t a n c e  P r o g r a m s ,  i n s u r a n c e ,  a n d  

legal costs. NHTSA1s estimate of the total 
public cost of highway deatcs and injuries 
translates to $300 for every man, woman and 
child in America, each and every year. Each 
employee fatality is estimated to cost an 
employer $120,000.

02/87



FREEDOM OF CHOICE 
Page 2

The cost of lifetime care for a person who 
sustains a serious head injury in an accident 
could total between $4 million and $9 million, 
according to the National Head Injury 
Foundation. All these costs are borne by 
society and that makes safety belts everyone!s 
'BuStTIHSST 1

Another benefit of buckling up is that all 
occupants of an impacted car are held in place 
instead of becoming "unguided missiles." This 
means the driver and passengers will not 
physically endanger each other. In addition, 
the driver will be better able to maintain 
control of the vehicle, preventing the 
possibility of another accident and injury to 
others including pedestrians.

Safety-belt use can reduce the chances of 
deaths and serious injuries in automobile 
accidents by 50 percent. It also can lessen 
the burden shared by families, loved ones, 
taxpayers and employers after a needless death 
or serious injury caused by an accident on our 
roads and highways. And, experience has shnv* 
that hiqh belt use can only £>e attained m  
StAffes with safety-belt laws.' “

AAA
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SENATOR KEN FANNING
PO. BOX 80929 

COLLEGE. ALASKA 99708

PO. BOX V-STATE CAPITOL 
JUNEAU. ALASKA 99811 

(907) 465G880

S e n a t e /ii
January 28, 1988

Senator Mitch Abood, Chairman 
Senate Committee on State Affairs 
P.O. Box V
Juneau, Alaska 99811 

Dear Senator Abood:

I notice that you have scheduled HB 167, the mandatory 
seat belt law, for hearing in State Affairs on Monday,
February 1st.

I have a particular interest in that legislation, and am 
pleased to see you have scheduled a hearing on it. Since the 
bill has far-reaching impacts, and because of my interest in 
its effects on urban and rural Alaskans, I would request a 
special subcommittee, with myself as chairman, be appointed to 
evaluate possible amendments or even a committee substitute 
for the bill. I believe Senators Hensley and Uehling of your 
committee would be willing to serve on the subcommittee, and 
would offer a proper statewide perspective.

Thank you for your consideration of this request. I hope 
we will be able, through our deliberations, to craft an 
appropriat • means to address this problem.

Senator Ken Fanning

KF/jwm



Circulate th is  inform ation to other Senate members at the request o f 
Senator Syzmanski. The le tte r was dictated from a phone call.

Ph.,} 279-1380 

Dear Mike,

I wanted to let you know that I am opposed to a manditory seat be lt law 
fo r adults and ch ild ren  from the intermediate grades on up.

In my childhood 4 men s itting  up in a car were involved in an accident, 
3 o f them were decapitated because they were in a s ittin g  position.
The top caved in !

A lso, my s is te r bares a scar from her cheek bone to her lower jaw 
because she was s ittin g  up in the fro n t seat as glass shattered. Max 
England who's folks own the New Method Cleaners, stopped her a few 
years ago and asked me i f  I remembered him a fte r 30 years. I said 
tha t I d id recognize him. He then said tha t I had saved his life  a few 
weeks before. He asked i f  I remembered teaching students what to do 
in an accident. Then he went on and said tha t a couple o f weeks 
before he had a new car and was involved in a head on collis ion. Even 
as the d r iv e r , he was able to get on the floor which saved his life .

So, most o f my 33 years o f teaching I have taught my classes in 
science, h is to ry  or o ther subjects by stopping a b ru p tly  and having all 
the class repeat wha ^hey would do in a car accident: 1) By seeing or 
using the key word "DUCK" they would get down o f the floor w ith 
elbows in and hands covering bowed head. Even the d r iv e r gets as 
close to the floor as possible. 2) A fte r the crash tu rn  the Ign ition  o ff. 
3) Get out o f the car. I f  any passenger has tw isted or out o f shape 
body leave them alone. 4) I f  the d r iv e r , mom, dad is in shock 
(described to c lass), say to that persv i (slow ly) calm down. Put 
hands on back o r on th e ir hands and repeat. 5) N otify police and call 
an ambulance. Write names of witnesses by whatever means possible 
(even using lip s tick  or w ith a s tick  in the sand).

I have had more than one student tell me tha t the instruction  I 
provided over the years has been a life  saver in many accident 
s ituations. Again, I would like to say that I am strong ly  opposed the 
m anditory seat be lt law.

May 7, 1987

/  . ,'V

Irma Scavenius 
2009 Wildwool Lane 
Anchorage, Alaska 99503

Sincerely,

Irma Scavenius
r
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BY NOV. YOU MOST L IK £ L 5 ^ £ N 0 V  THAT THE ALASKA STATE HOUSE PASSED 
CSHB1 6 7 (JU D )A U  BY A 2 2 -1 6  VOTE ON 5 / 4 /8 7 .  THE ALASKA SAEETY BELT USE 
COALITION SALUTES fHE-FGLLOVING REPRESENTATIVES VHO VOTED IN
EAVOR OF THE SAFETY BELT USE LA V  B ILL: C O T T E N . M A R T I N . D A V I S .

S U N D . H A N L E Y . C O L L I N S .  R I E G E R . H U D S O N . U L M E R .

D A V I D S O N . P H I L L I P S . S V A C K H A M M E R . Z A V A C K I .

P O U R C H O T . L A R S O N . N A V A R R E . M E N A R D . K O P Q N E N .

G R U E N B E R G . E L L I S . D O N L E Y . B R O W N .
a a B D B B a a o D a a a a a a o a D a a a a a a a a a a o B D a a a a a a D D a a a a a a a D B a a B a

l u a s n i L  i x t g a t i i i n m i g .  l a m y w B  i n r n B m S & H f o M l

e © 0 iR © )H N fA > T i0 iR
LESIL MCGUIRE. HAS BEEN NAMED DIHOND HIGH SCHOOL COORDINATOR FOR 
THE ALASKA SAFETY BELT USE COALITION. LESIL BELIEVS THAT A 
MANDATORY SAFETY BELT USE L A V  IN ALASKA V IL L  SAVE LIVES. DECREASE 
IN JU R IES AND SAVE THE STATE OF ALASKA M ILLIO NS OF DOLLARS. LESIL . IS 
ACTIVE IN STUDENT GOVERNMENT AND FORMER CHEERLEADER. THE 
COALITION IS  EXCITED TO HAVE LESIL , SERVING AS COORDINATOR. HER 
EN TH U SIA H  AND EXPERIENCE IN SCHOOL ACTIVITIES V IL L  BE A REAL ASSET 
IN SECURING PASSAGE OF A MANDATORY SAFETY BELT USE LA V  IN ALASKA.

R R l E M E « N f l W 0 i N

S iM R M E % Y

m m e a m a i m m  B i& iM R m s

g a m m y

LA V S HAVE A DRAMATIC EFFECT ON SAFETY BELT USE. THE FIRST YEAR A 
STATE HAS A MANDATORY LA V  IN EFEECT, SAFETY BELT USE TYPICALLY 
INCREASES BY 25 TO 35  POINTS.

THAT'S ONE CONCLUSION EROM THE LATEST PREVENTION INDEX SURVEY. 
V H IC H  IS CONDUCTED ANNUALLY FOR PREVENTION MAGAZINE BY LOUIS 
H A R R IS & ASSOCIATES.

* IN  1985 . VHEN SAFETY BELT LA V S VENT INTO EFFECT IN THE FIRST EIGHT 
STATES, BELT USAGE, INCREASED 33 POINTS IN THOSE STATES. FROM 25  -  58 
PERCENT. IN  1986 , THE NUMBER ROSE TO 65 PERCENT.
* IN 1986 . VHEN SAFETY BELTS LA V S BECAME EEFECTIVE IN ANOTHER 15 
STATES AND D.C.. BELT USAGE IN THOSE STATES CLIMBED 25  POINTS. FROM 
35 -60 PERCENT.
*0V ER THE TVO YEARS 1985 AND 1986, SAFETY BELT USE IH THE 25 STATES 
VITHOUT L A V S V A S n P  JUST 13 POINTS, FROM 2 5  -  38 PERCENT.

JIWGD.

•;i-s G iim m . v m m n m .

" W E  CANNOT LET ANOTHER TEAR CO BT WITHOUT PA SSIN G  A 
SAFETY BELT USE LAW IN A L A S K A . HUMAN LIFE HANGS IN THE 
BALANCE "  QUOTE FROM FRANK BICKFORD, EXECUTIVE DIRECTOR 

OF A L A S K A  SA FSTT BELT USE COALITION.

A L A SK A  SA FETY SCLT USE COALITION 
11V « t W A " D  ST JU N I AU. AK <l«Bul
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P o s i t i o n  Paper 

CS fo r  House B i l l  No. 167 ( J u d ic i a r y )

For an Act e n t i t l e d :  "An Act r e l a t i n g  to mandatory use of s a f e ty  d e v ic e s . "

This a c t  r e p e a l s  and r een ac t s  AS 28.05.095 to r e q u i r e  t h a t  "a person may 
not occupy a motor v e h ic l e  while in  o p e ra t io n  u n le s s  r e s t r a i n e d  by a s a f e ty  
b e l t . "  Chi ldren  under 4 years  old a re  req u i red  to be i n  a U.S. Department 
of T r a n s p o r t a t i o n  (DOT) approved c h i l d  s a f e t y  d ev ice ,  and c h i ld re n  between 
four and s i x t e e n  must be in  an approved s a f e t y  device or  secured by a s a f e t y  
b e l t .

This b i l l  would exempt emergency veh ic le  passengers  from the requirement,  
as wel l  as v e h ic le  o p e ra to r s  engaged in  the d e l iv e r y  of mail and o thers  as 
determined by r e g u l a t i o n  where a r e s t r a i n t  i s  im p r ac t i c a l  f o r  medical or 
o th e r  p h y s ica l  c o n d i t io n s .

This b i l l  would e s t a b l i s h  a pena l ty  of up to $15 in  f in e s  which could be 
waived in  l i e u  of a c o n t r i b u t i o n  to Emergency Medical Serv ices  (EMS).

The Department of Health  and Soc ia l  Serv ices  s t ro n g ly  supports  the passage 
of t h i s  b i l l  fo r  the  fo llowing reasons :

1) Motor v e h ic l e  c rashes  a re  a lead ing  cause of d e a th ,  i n ju r y  and longterm
d i s a b i l i t y ;

2) Numerous s tu d i e s  have shown t h a t  s a f e ty  b e l t s  and o th e r  veh ic le  s a f e ty  
r e s t r a i n t s  s u b s t a n t i a l l y  reduce the l ik e l ih o o d  of death or in ju r y  to  
motor v e h ic l e  occupants  involved in  c rashes ;

3) E f f o r t s  to educate  the  pub l ic  about the b e n e f i t s  i f  s a f e t y  b e l t s  have 
f a i l e o  to convince the m a jo r i ty  of v e h ic l e  occupants  to use them.

4) Motor v e h ic l e  c rashes  a r e  the  s i n g l e  most f r e q u e n t ly  mentioned cause 
of i n ju r y  responded to  by EMS ambulances.  The proposed donat ion  in
l i e u  of  a f i n e  would he lp  de f ray  the c o s t  of these  s e r v i c e s .

Background

N a t io n a l ly ,  Motor veh ic le  c rashes  a re  the lead ing  cause of dea th  fo r  persons 
between 1 and 35 years  of age. For t e e n a g e r s ,  c a r  c ra sh  f a t a l i t i e s  outnumber 
the next f i v e  causes of dea th  combined.

Over the  pas t  decade more than 450,000 persons have died on America's  h ig h ­
ways. Every year over 40,000 persons are  k i l l e d  in  automobile a cc id e n t s  in 
the  United S t a t e s ,  and more than 300,000 people s u f f e r  moderate to severe  
and c r i t i c a l  i n j u r i e s .  Many of the in ju red  a re  young people who w i l l  never 
work again  fo r  the  r e s t  of t h e i r  l i v e s .

In Alaska,  from 1980 through 1984, u n in t e n t i o n a l  i n j u r i e s  ( a c c id e n t s )  have 
been the  lead ing  cause of dea th .  Motor veh ic le  c ra shes  and drowning have 
been the ch ie f  causes  of these  d e a th s .  In 1985 th e re  were 127 deaths  and 
more than 6,000 Alaskans were in ju r e d  as a r e s u l t  of motor veh ic le  c rashes  
in  t h i s  s t a t e .
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According to the D iv is ion  of Insu rance ,  bodi ly  i n j u r y  claims payments fo r  
p r i v a t e  passenger  n o n - f l e e t  automobile l i a b i l i t y  i n  Alaska to t a l e d  over s i x  
m i l l i o n  d o l l a r s  in  1983 and was over e ig h t  m i l l i o n  in  1984. These amounts 
do not inc lude  paid l o s se s  from o th e r  t h i r d  pa r ty  payers ,  such as Medicare,  
Medicaid,  General  R e l ie f  Medical ,  Ind ian  Health  Serv ice  o r  Workers' Compen­
s a t i o n .  C le a r ly ,  in  a d d i t io n  to the  unacceptable  lo s s e s  from premature 
dea th  and d i s a b i l i t i e s ,  motor v e h ic le  c rashes  c r e a t e  a s i g n i f i c a n t  f i n a n c i a l  
burden which i s  shared by a l l  c i t i z e n s .

Worldwide, about 30 c o u n t r ie s  have mandated s a f e t y  b e l t  use.  In Great 
B r i t a i n  s a f e t y  b e l t  use rose  from about 40% to  90-95% with the passage of a 
mandatory use law. At the same time,  the  number of in d iv id u a l s  t r e a t e d  in  
emergency rooms as the r e s u l t  of motor veh ic le  c ra shes  has dropped 15%.
There were a l so  15 to 20% fewer f a t a l i t i e s  in  the years  s ince  the passage 
of the law.

In Canada, fo u r  provinces  have enacted mandatory s a f e ty  b e l t  use laws.
The e f f e c t i v e n e s s  of these  laws i n  i n c re a s in g  b e l t  use has been shown to 
be dependent on the degree to which they a re  en fo rced .  In provinces  where 
s t r i c t  enforcement has been p r a c t i c e d  b e l t  use has been as  high as 80%. 
Deaths due to motor veh ic le  crashes  have dec l ined  11% and i n j u r i e s  6% in  
p rovinces  with  mandatory use laws.

In  t h i s  co u n t ry , tw e n ty - f iv e  s t a t e s  and the  D i s t r i c t  of Col nbia now have 
mandatory b e l t  use laws. New York was the  f i r s t  s t a t e  to pass such a law. 
S e a tb e l t  use th e re  has ranged from 39% to  78%. These use r a t e s  have r e s u l t e d  
in  about a 9% drop in  motor veh ic le  c ra sh  f a t a l i t i e s .

I t  i s  c l e a r  t h a t  the  use of s a f e ty  b e l t s  can reduce the number of dea ths  and 
d i s a b i l i t i e s  due to  motor veh ic le  c ra sh e s .  A mandatory s a f e t y  b e l t  use law 
would go f a r  to achieve t h i s  goal and complement e x i s t i n g  t r a f f i c  s a f e t y  
l e g i s l a t i o n  regard ing  d r iv in g  while i n t o x i c a t e d ,  maximum speed l i m i t s ,  and 
l i c e n s i n g  requirements .

The Department of Health  and Socia l  Serv ices  s t r o n g ly  supports  t h i s  b i l l  
because i t  can r e s u l t  in decreases  in  the  number of  d e a th s ,  d i s a b i l i t i e s  
and i n j u r i e s  caused by motor veh ic le  c ra shes .

P o s i t i o n

Recommended

D iv is ion  of Publ ic  Health

Date:
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BILL NO: CS HB 167(SA) DATE:

TITLE: An Act relating to CONTACT:
mandatory use of safety devices
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In the jurisdictions that have had the longest experience with safety belt 
use laws, it has been found that the greater the level of increase in 
seatbelt use, the greater the reduction in fatalities and serious injuries. 
Correspondingly, the more stringent the law, the higher the compliance.

The Committee Substitute (State Affairs) for House Rill 167 provides for 
"secondary" enforcement of the proposed safety belt statute as well as the 
existing child restraint statute. It is the position of the Highway Safety 
Planning Agency that this weakens the extremely successful child restraint 
law. In fact, such a prevision may reverse the trend toward increased 
safety belt use that began about the time the child restraint law went into 
effect.

He recommend that the child restraint section [AS 28.05.095(b)] be extended 
to cover children up to age sixteen. Without this change, it would be 
possible to issue a citation to a child as young as seven years old He 
also recommend that the so-called secondary enforcement section be revised 
to include only adult belt use. Violation of the child restraint section 
would remain a "primary" offense.

Finally, AS 28.05.099(a) reduces the fine for a violation of the child 
restraint law from a possible $300 to $15. We are neutral on this change, 
but we believe that Sec. 28.05.099(t), which provides for dismissal on 
proof of "correction", should be repealed if mail-in-bail for this offense 
is cstablished.

v\i— -(la L
Hi 11 iani P.. Nix 

Acting Commissioner
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Approved by Commissioner: 
Agency: Public Safety'

o i T
f / y  l ' rT ;  [ r  (

Date: 3/23/87

T .

Date: ?/

Distribution (by preparer): 
Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget 
Impacted Agency(ies)
Senate Secretary
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Position Paper 

House Bill No. 167

For an Act entitled: "An Act relating to mandatory use of safety devices."

This act repeals and reenacts AS 28.05.095 to require that "a person may 
not occupy a motor vehicle while In operation unless restrained by a safety 
belt." Children under 4 years old are required to be In a U.S. Department 
of Transportation (DOT) approved child safety device, and children between 
four and six must be In an approved safety device or secured by a seatbelt.

This bill would exempt school bus and emergency vehicle passengers from the 
requirement, vehicle operators engaged In the delivery of mail and others 
as determined by regulation where a restraint is impractical for medical or 
other physical conditions.

The Department of Health and Social Services strongly supports the passage 
of this bill for the following reasons:

1) Motor vehicle crashes are a leading cause of death, injury and lonqterm 
dlsabl11ty;

2) Numerous studies have shown that seat belts and other vehicle safety re­
straints substantially reduce the likelihood of death or Injury to motor 
vehicle occupants Involved In crashes;

3) Efforts to educate the public about the benefits of seatbelts have 
failed to convince the majority of vehicle occupants to use them.

Background

Motor vehicle crashes are the leading cause of death for persons between 1 
and 35 years of age. For teenagers, car crash fatalities outnumber the next 
five causes of death combined.

Nationally, over the past decade more than 450,000 persons have died on 
America's highways. Every year over 40,000 persons are killed in automobile 
accidenis In the United States, and more than 300,000 people suffer moderate 
to severe and critical Injuries. Many of the Injured are young people who 
will never work again for the rest cf their lives.

In Alaska, from 1980 through 1984, unintentional Injuries (accidents) have 
been the leading cause of death. Motor vehicle crashes and drowning have 
been the chief causes of these deaths. In 1985 there were 127 deaths and 
more than 6,000 Alaskans were Injured as a result of motor vehicle crashes 
In this state.

According the Division of Insurance, bodily Injury claims payments for 
private passenger non-fleet automobile liability In Alaska totaled over six 
million dollars In 1983 and was over eight mil lion In 1984. These amounts 
do not Include paid losses from other third party payers, such as Medicare, 
Medicaid, General Relief Medical, Indian Health Service or Workers' Compen­
sation. Clearly, In addition to the unacceptable losses from premature 
death and disabilities, motor vehicle crashes create a significant financial
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burden which Is shared by all citizens.

Worldwide, about 30 countries have mandated seat belt use. In Great Britain 
seat belt use rose from about 40? to 9G-95? with the passage of a mandatory 
use law. At the same time, the number of Individuals treated In emergency 
rooms as the result of motor vehicle crashes has dropped 15?. There were 
also 15 to 20? fewer fatalities In the years since the passage of the law.

In Canada, four provinces have enacted mandatory seat belt use laws. The 
effectiveness of these laws In Increasing belt use has been shown to be 
dependent on the degree to which they are enforced. In provinces where 
strict enforcement has been practiced belt use has been as high as 80?. 
Deaths due to motor vehicle crashes have declined 11? and Injuries 6? In 
provinces with mandatory use laws.

In this country,twenty-five states and the District of Columbia now have 
mandatory belt use laws. New York was the first state to pass such a law. 
Seatbelt use there has ranged from 39? to 76?. These use rates have resulted 
In about a 9? drop In motor vehicle crash fatalities.

It is clear that the use of seat belts can reduce the number of deaths and 
disabilities due to motor vehicle crashes. A mandatory seat belt use law 
would go far to achieve this goal and complement existing traffic safety 
legislation regarding driving while Intoxicated, maximum speed limits, and 
licensing requirements.

PosIt Ion

The Department of Health and Social Services strongly supports this bill 
because It can result In decreases In the number of deaths, disabilities 
and Injuries caused by motor vehicle crashes.

Recommended by:
Elizabeth Ward, M.N. 
Director
Division of Public Health

J 7 t  /
Date: .X J  fM

Approved by: \̂ j ]j( t ^ A U T K )
Myra f M u n s o n ,  Commissioner 
Department of Health and 
Social Services



STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Bill Version : 1-8 167 
REQUEST: _ Publish Date: ______ _

Title*;0^ 0 act relating to mandatory Health Services-------
safety devices ’" -------------

Sponsor: l o t t o o , uimer, Koponen, et ai romjvwtiw Public HeaTth Administration 
Requestor:_______________________________  services -  EMS

EXPENDITURES/REVENUES: (Thousands of Dollars)

OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92
PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPUES
EQf PM ENT
LAND <Sc STRUCTURES
GRANTS. CLAIMS
MISCELLANEOUS
TOTAL OPERATING - U - - 0 - -0 - -0 - - 0 - - 0 -

C A PITA L - 0 - - 0 -  ! - 0 - - 0 - - 0 - - 0 -

REVENUE - 0 - - 0 - - 0 - - 0 - - 0 - - 0 -

FUNDING: (Thousands of Dollars)

CENERALFUND 
FEDERAL FUNDS 
oniER
TOTAL -u- - u - -u- " -u- -u- - 0 -

POSITIO*
FULL-TIML
PART-TIME
TEMPORARY - C - - 0 - - 0 - - 0 - - 0 - - 0 -

ANALYSIS : (Attach a separate page if necessary)
Enactment of HB 167 would have no direct fiscal Impact on the Department 
of Health and Social Services.

^  Mark S. Johnson
^ parcdby: PUDI-TC Hdcl'TTT) Division: __________________

Agency
Distribution (by preparer): 

Legislative Finance 
le;islabvf> Sjinnvw 
Requestor
Office of Management and Budget 
Impacted Agency!ies)
Senate Secretary

ces

P h o n e : 
D a te : -

D a te : .

465-3027 
March t z ,  HJBT
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T IT L E : An Act relating to CONTACT: Ellen
mandatory use of safety devices ^
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As many as 50" of traffic deaths and 65E of the injuries could be prevented 
if all motorists wore the safety belt that has been required equipment in 
every passenger vehicle manufactured since 1968.

Highway safety professionals have urged the use of these devices through 
public information and education programs for twenty years, and have had 
only limited success in increasing their use.

Twenty-five states now require motorists to wear seatbelts. Each state 
has experienced different levels of compliance and, as a consequence, 
different rates of reduction in fatalities and injuries. The more 
stringent the law and the more diligent the enforcement, the higher the 
rate of usage that has been achieved and the greater the reduction in 
fatalities and injuries. However, it must be pointed out that regardless 
of the emphasis placed on enforcement, usage rates have increased in every
state that has enacted seatbelt leaislation of anv kind.

i i

I

■I

The health and safetj of its citizens are legitimate concerns of every 
state government. The failure of most motorists to wear their safety 
belts affects each of us every time we renew our automobile insurance. 
Automobile accidents are the largest single response category for 
ambulance.services. As many as 25" of all ambulance trips are to the 
scene of injury-producing traffic accidents. Peace officers spend an 
enormous amount of time investigating automobile accidents, especially 
when injuries or deaths are involved. Hospital emergency rooms and 
rehabilitation centers are among other direct services provided to victims 
of automobile accidents. State and local governments directly fund these 
activities. The indirect costs to society are even greater in terms of 
vitality and productivity lost and dependents added to the welfare roles.

The Department of Public Safety supports passage of this bill.

Willi am R. Tlix 
Acting Commissioner
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D E PA  R T  J IE XT OF P U B L IC  SA FE T Y

D IV IS IO N  O F STATE TR O O PER S

S ILL  S H E F F IE LD . G O VERN O R  
Robert J .  Sundberg 
Commissioner

5700 E. TUDOR ROAD 
ANCHORAGE. ALASKA 39507

March 3 ,  1986

Mr. Frank Bickford
Statewide Coordina tor
Alaska Sa fe ty  Bel t  Use C o a l i t i o n
319 Seward S t r e e t ,  ?i*8
Juneau, Alaska 99801

Dear Mr. Bickford :

The Alaska S t a t e  Troopers  enforcement of  a mandatory s e a t  b e l t  law w i l l  be 
Chat enforcement i n c i d e n t a l  to o th e r  t r a f f i c  s tops  in  the  normal course of 
p a t r o l  as w e l l  as in fo rm at ion  developed in  the  course  of t r a f f i c  acc iden t  
i n v e s t i g a t i o n s .

S in c e re ly ,

Colonel Michael C. Kolivosky 
D i re c to r
Alaska S t a t e  Troopers

MCK/ln

cc:  Rep. M. Mike M i l l e r



Facts and Attribution
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* Safety-belt-use laws saved 1,300 lives since Ihs effective date ol the first belt-use law In 1985. 
National Highway Traffic Safety Administration (NHTSA), 1987

* The probability of being Involved In a motor-vehlcle Injury accident during a 75-year lltetlme Is bettor 
than 86 percent. NHTSA, 1987

• There were 39,168 fatal accidents resulting In 43,795 fatalities In 1985. (Includes drivers or pas­
sengers In all types of motor vehicles, pedestrians and pedalcycllsts.) NHTSA, 1987

* There were 23,192 passonger-car fatalities and 5,763 light truck-fatalltles In 1985. NHTSA, 1987

* Approximately 3,551,000 people wore Injured In traffic accidents In 1984. (2,800,000 In passenger 
car accidents alone.) NHTSA, 1986

* On average, one life Is lost every 12 minutes In traffic accidents. NHTSA, 1987

* In 1985, 91 percent of the occupants killed In auto accidents were not wearing their safety belts. 
NHTSA, 1987

* Surviving drivers are 2.5 times more likely to be wearing their safety belt than fatally Injured ones. 
NHTSA, 1986

* Of those killed in motor vehicle accidents, 58 percent are drivers, 24 percont are passengers and 
18 percont are non-occupants. NHTSA, 1987

* Of automobile-related deaths, 86 percent occur during normal weather conditions. NHTSA, 1987

t

* For young adults, 15 to 24 years old. traffic accldonts rank as the No. 1 klllor. Highway Users 
Federation and tho Automotive Safety Foundation (H.U.F.), 1985



Mosl fatal accidents occur at speeds of less than 35 mllea por hour. NHTSA, 1087

Automobile accidents cost employers an average of $120,000 per death and $1.9 billion annually. 
H.U.F., 1085

The cost of all traffic deaths and Injuries In the United States during 1084 was about $69.2 billion. 
NHTSA, 1986

* $27.5 billion In property damage

• $15.2 billion In lost productivity

• $ 3.8 billion In medical costs

* $22.7 billion In other costs (such as Insurance administration, legal and court costs 
and emergency services.)

People who are ejected from their vehicles are 25 times more likely to bo Wiled than If they stayed 
In their vehicle. More than three out of four people who were ejected from their vehicles In 1084 
were killed. NHTSA, 1086

Automobile accidents account for approximately 50 percent of all Social Security payments. In 
1980 alone, Social Security survivor benefits to the relatives of persons killed In motor vehicle 
accidents wore over $643 million. NHTSA, 1985

Three out of every four traffic accidents happonod within 25 mllos of the homo. H.U.F., 1984

In 1980, thoso portions of public assistance programs which accrue because of motor vehicle 
accidents, the Immediate expenses relating to government workers Involved In motor vehicle 
accidents, tax losses, and the cost of government programs rolatod to motor-vohlclo safety, are 
estlmatod to havo cost tho Fodoral Qovornmont $7.5 billion In revonue and expenditures. Similar 
expenditures cost State and local Government about $3.4 billion. NHTSA, 1983

172,490,000 U.S. citizens are now covered by sofoty-bolt uso lows. Traffic Safety Now, Inc., 1987

It Is estlmatod If 70 percent of Americans regularly wore their safety bells In 1983, 9,140 lives 
would have been savod and 327,000 Injuries would have beon avoided. NHTSA. 1986



STATES WITH MANDATORY SAFETY BELT LAWS 
(in order of passage)

'state
DATE

PASSED
EFF.
DATE

PENALTY
EFFECTIVE

PRIMARY/ $ AMT. 
SECONDARY FINE

USAGE 
% RATE

*  New York 07-12-84 12-01-84 01-01-85 P up to $50. 52* approx.
x  New Jersey 11-08-84 03-01-85 03-01-85 S $20.
< Illinois 01-08-85 07-01-85 07-01-85 S $25. 36%
* Missouri 03-05-85 09-28-85 07-01-87 S $10. 35.7%
/ Michigan 03-08-85 07-01-85 07-01-85 S $25. 55*
x  New Mexico 04-02-85 01-01-86 01-01-86 $25.

Indiana 04-17-85 07-01-87 07-01-87 P up to $25. 20*
North Carolina 05-23-85 10-01-85 01-01-87 P $25. 78*
Oklahoma 

y Hawaii
05-04-86

06-05-85
02-01-87

12-16-85

02-01-87

12-16-85
s

$15 cour?*costs

v* Texas 06-16-85 09-01-85 12-01-85 up to $50. 50+*
^ Connecticut 06-27-85 01-01-86 01-31-86 p $15. 63* H'ways. 

83* Int'sts.
* Louisiana 07-10-85 07-01-86 08-01-86 s $25. 55*
X California 10-01-85 01-01-86 01-01-86 s $20. 53%-72*
District of Columbia 10-22-85 12-12-85 06-12-86 s $15. 55*

V Ohio 02-04-86 05-06-86 07-04-86 $20. 46.7*
x. Iowa 

/ Minnesota
02-20-86

02-24-86
07-01-86

08-01-86
01-01-87 

No Fine
p $10.+ 

court costs
60*

32*
* Utah

•

X  Washington
•

03-18-86

03-31-86

05-18-86

07-01-86

Warning: 
2-6 mos.

01-01-87

s

s

$10.

$47.

28* Rural 
46* Int'sts.

Y Idaho 

X  Tennessee

04-04-86

04-21-86

07-01-86

04-21-86

07-01-86

01-01-87

s $5.+ 
court costs

22.6*

Kansas 05-01-86 07-01-86 07-01-87
*• Maryland 05-13-86 07-01-86 07-01-86 s $25. 59*
x Florida 06-02-86 07-01-86 01-01-87 s $20. 60S
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PDBLIC DOESN’T HAVE RIGHT NOT TO WEAR BELTS

Editorial Comment by ( Dr. Joseph D. Mann
Grand Rapids, Mich, area physician

Some people have spoken out against safety-belt-use laws 
because they say the legislation limits "personal freedom."

What a strange kind of freedom this is. It's the freedom to 
risk fractures, paralysis, fatal bleeding, disfigurement, 
blindness, life-long idiocy, and hopeless dependency.

It's the freedom to leave one's family grieving or worse, to 
become a hopeless perpetual burden upon them. It's having the 
right to destroy one's capacity for usefulness to society and in 
an instant become a liability.

These lovers of individual freedom don't expect to be left 
bleeding and broken at the scene, if their folly leads to 
disaster.

They expect to be attended by emergency medical 
technologist, transported to modern hospitals and treated in 
emergency rooms.

~rney1 expect"physicla ns“an<Tother medical professionals to 
completely cure them at no cost so they can get back in their 
cars and speed away unencumbered and unrestrained.

This may be individual freedom, but it's collective folly 
•for society. Umi_Lesources, financial and human are finite. 
Safety belts should be p r e s c r i D e o  tor patients complaimd<g auuut' 
medical costs.

Money aside, what about the human resources? Despite all 
the modern medical advances, a surgeon can operate on only one 
patient at a time.

How would you feel if your child was struck by a hit-and-run 
driver and was brought to an emergency room that was busy 
treating a person who couldn't stand wearing a safety belt?

Society has a right to protect its resources —  including 
medical resources. A safety-belt-use law is part of that effort.

* A * A

I.



"FREEDOM OF CHOICE"

ISSUE:

POSITION:

BACKGROUND:

The most -fcommon argument against 
safety-belt-use laws contends that the laws 
are an unreasonable infringement on individual 
liberty —  "If I want to risk my own life, I 
have the right to do so." Are safety-belt-use 
laws an infringement on personal rights?

In a sense, but safety-belt-use laws are no 
different than other traffic-safety measures 
which affect us all, such as mandatory driver 
exams, licensing and rules of the road. 
Safety-belt use does affect others. If 
someone is killed or seriously injured when it 
could have been prevented if^safety belts were 
used, it affects their spaces, children, 
brothers, sisters, frierys and other loved 
ones. In addition, the cost of needless 
fatalities and serious injuries are paid by 
society in increased taxes, insurance premiums 
and health-care costs.

Every highway death or serious injury has a 
rippling effect which begins at the crash 
site, spreads through the families and the 
workplace of the victims ar.d extends into 
society. It does affect these people when 
someone chooses not to buckle up.

Safety belts not only protect drivers and 
passengers on the road, they reduce the burden 
automobile accidents place upon society as a 
whole. The National Highway Traffic Safety 
Administration (NHTSA) estimates traffic 
accidents cost society —  taxpayers, insurance 
rate pa-/egg and employers —  $40 billion each 
year. include emergency servir-pq.

^public-assistance programs, insurance, and. 
legal costs. NHTSA1s estimate of the total 
public cost of highway deaths and injuries 
translates to $300 for every man, woman and 
child in America, each anc every year. Each 
employee fatality is estimated to cost an 
employer $120,000.



FREEDOM OF CHOICE 
Page 2

The cost of lifetime care for a person who 
sustains a serious head injury in an accident 
could total between $4 million and $9 million, 
according to the National Head Injury 
Foundation. All these costs are borne by 
society and that makes safety belts everyone's 
U u S iim sb ’":--------------

Another benefit of buckling up is that all 
occupants of an impacted car are held in place 
instead of becoming "unguided missiles." This 
means the driver and passengers will not 
physically endanger each other. In addition, 
the driver will be better able to maintain 
control of the vehicle, preventing the 
possibility of another accident and injury to 
others including pedestrians.

Safety-belt use can reduce the chances of 
deaths and serious injuries in automobile 
accidents by 50 percent. It also can lessen 
the burden shared by families, loved ones, 
taxpayers and employers after a needless death 
or serious injury caused by an accident on our 
roads and highways. And, experience hag shnyn 
that hiqh belt use can only oe attained m  
'states witn safety-belt laws. ' ""

***
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SENATOR KEN FANNING
PO BOX 80929 

COLLEGE. ALASKA 99708

f j  II •

PO BOX V-STATE CAPITOL 
JUNEAU ALASKA 99811 

(907) 465-3880

January 28, 1988

S e n a t e

Senator Mitch Abood, Chairman 
Senate Committee on State Affairs 
P.O. Box V
Juneau, Alaska 99811 

Dear Senator Abood:

I notice that you have scheduled HB 167, the mandatory 
seat belt law, for hearing in State Affairs on Monday,
February 1st.

I have a particular interest in that legislation, and am 
pleased to see you have scheduled a hearing on it. Since the 
bill has far-reaching impacts, and because of my interest in 
its effects on urban and rural Alaskans, I would request a 
special subcommittee, with myself as chairman, be appointed to 
evaluate possible amendments or even a committee substitute 
for the bill. I believe Senators Hensley and Uehling of your 
committee would be willing to serve on the subcommittee, and 
would offer a proper statewide perspective.

Thank you for your consideration of this request. I hope 
we will be able, through our deliberations, to craft an 
appropriate means to address this problem.

Best regards,

 — _  ^

Senator Ken Fanning

KF/jwm



* -Ml l I

Circulate th is  information to o ther Senate members at the request o f 
Senator Syzmanski. The le tte r was dictated from a phone ca ll.

Ph.# 279-1380 

Dear Mike,

I wanted to let you know that I am opposed to a m anditory seat be lt law 
for adults and ch ildren from the intermediate grades on up.

In my childhood 4 men s itting  up in a car were involved in an accident, 
3 o f them were decapitated because they were in a s ittin g  position.
The top caved in !

Also, my s is te r bares a scar from her cheek bone to her lower jaw 
because she was s itting  up in the fro n t seat as glass sha ttered. Max 
England who's folks own the New Method Cleaners, stopped her a few 
years ago and asked me i f  I remembered him a fte r 30 years. I said 
tha t I did recognize him. He then said that I had saved his life  a few 
weeks before. He asked i f  I remembered teaching students what to do 
in an accident. Then he went on and said tha t a couple o f weeks 
before he had a new car and was involved in a head on co llis ion . Even 
as the d r iv e r , he was able to get on the floor which saved his life .

So, most o f my 33 years o f teaching I have taught my classes in 
science, h is to ry  or other subjects by stopping a b ru p tly  and having all 
the class repeat what they would do in a car accident: 1) By seeing or 
using the key word "DUCK" they would get down o f the floor w ith 
elbows in and hands covering bowed head. Even the d r iv e r gets as 
close to the floor as possible. 2) A fte r the crash tu rn  the ig n itio n  o ff.
3) Get out o f the car. I f  any passenger has tw isted or out o f shape 
body leave them alone. 4) I f  the d r iv e r , mom, dad is in shock 
(described to c lass), say to that person (slow ly) calm down. Put 
hands on back o r on th e ir hands and repeat. 5) N otify police and call 
an ambulance. Write names of witnesses by whatever means possible 
(even using lips tick  or w ith a s tick  in the sand).

I have had more than one student te ll me tha t the ins truction  I 
provided over the years has been a life  saver in many accident 
s ituations. Again, I would like to say that I am s trong ly  opposed the 
manditory seat belt law.

Sincerely,

Irma Scavenius
r
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BY HOY, YOU MOST LIKJELY-KNOY THAT THE ALASKA STATE HOUSE PASSED 
CSHB167(JUD) AM BY A 2 2 - 1 6  ^OTE ON 5 / 4 / 8 7 .  THE ALASKA SAFETY BELT USE 
COALITION SALUTES THE-EOLLOYING REPRESENTATIVES VHO VOTED IN

EAVOR OE THE SAEETY BELT USE LAV BILL: CQTTEN. MARTIN. D A V IS.
SUND. HANLEY. COLLINS. RIEGER. HUDSON. ULMER.
DAVIDSON. PHILLIPS. SWACKHAMMER. ZA V A C K I.
POURCHOT. LARSON. NAVARRE. MENARD. KQPONEN.
GRUENBERG. ELLIS. DONLEY. BROWN.
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LESIL MCGUIRE, HAS BEEN NAHED DIHOND HIGH SCHOOL COORDINATOR EOR 
THE ALASKA SAEETY BELT USE COALITION. LESIL BELIEVS THAT A 
MANDATORY SAEETY BELT USE L A Y  IN ALASKA V I L L  SAVE LIVES, DECREASE 
INJURIES AND SAVE THE STATE OE ALASKA MILLIONS OE DOLLARS. LESIL.  IS 
ACTIVE IN STUDENT GOVERNMENT AND EORMER CHEERLEADER. THE 
COALITION IS EXCITED TO HAVE LESIL,  SERVING AS COORDINATOR. HER 
ENTHUSIAM AND EXPERIENCE IN SCHOOL ACTIVITIES V I L L  BE A REAL ASSET 
IN SECURING PASSAGE OE A MANDATORY SAFETY BELT USE L A Y  IN ALASKA.

SWlRMEtf

LA VS HAVE A DRAMATIC EEFECT ON SAEETY BELT USE. THE EIRST YEAR A 
STATE HAS A MANDATORY LA V  IN EFEECT, SAFETY BELT USE TYPICALLY 
INCREASES BY 25 TO 35  POINTS.

THAT'S ONE CONCLUSION EROM THE LATEST PREVENTION INDEX SURVEY. 
VHICH IS CONDUCTED ANNUALLY EOR. PREVENTION MAGAZINE BY LOUIS 
HARRIS  & ASSOCIATES.

* IN 1985.  VHEN SAEETY BELT LA VS VENT INTO EEFECT IN THE EIRST EIGHT 
STATES. BELT USAGE, INCREASED 33  POINTS IN THOSE STATES. FROM 25  -  58 
PERCENT. IN 1986.  THE NUMBER ROSE TO 65  PERCENT.
*  IN 1986.  VHEN SAEETY BELTS LA V S BECAME EEEECTIVE IN ANOTHER 15 
STATES AND D.C., BELT USAGE IN THOSE STATES CLIMBED 25 POINTS. FROM 
3 5 - 6 0  PERCENT.
♦OVER THE TVO YEARS 1985 AND 1986.  SAEETY BELT USE IN THE 25 STATES 
VITHOUT L A V S  VAS UP JUST 13 POINTS. EROM 25  -  38 PERCENT.

rw x m m m

"W E  CANNOT LET ANOTHER TEAR GO DT WITHOUT PASSING A 
SAFETT BELT USE LAW IN ALASKA. HUMAN LIFE HANGS IN THE 
BALANCE "  QUOTE FROM FRANK BICKFORD. EXECUTIVE DIRECTOR 
OF ALASKA SAFETT BELT USE COALITION.

A L A S K A  BAPCTY S ELT  USE C O ALITIO N  
119 8EWAHD ST.. JU N C A U .  AK VUSUI



STATEMENT BY
Fran.1: Bickford Executive Director of Alaska Safety Belt Use Coalition in support  of 
OSiiB icT ( iudiam given  before  the Senate State Affairs  Committee

1 am h e r e  todav on beha lf  of the *50 organ izat ions  tha t  have  adopted reso lu t ions  in 
suppo r t  of  a r equ i red  safety belt use law in Alaska (CSHB 167) .

These organ izat ions  have considered the  facts p resen ted  in terms of  sav ings  of  l ives 
and  savings  of dol lars  and  made a decision to suppor t  CSHB 167

This is a public hea l th  issue that  will impact  e v e ry  Alaskan All CSHB 167 is. is 
r e q u i r i n g  responsible  behav io r  by motor  veh ic le  occupan ts  whi le  us ing  publ ic roads 
CSHB 167 is a secondary  of fense law which m eans  that  i f  a d r iv e r  is stopped fo r  a 
p r im a ry  o ffense such as speeding or  reckless  d r iv in g  and is not  w e a r in g  a safety bell, 
th an  a $15 tu i . e i  can oe issued I n i s  type of  e n fo r c e m e n t  has  been w ork ing  across the 
country  because it h a s  been accompanied by aggressive educat ional  campaigns  that  
a re  paid f a r  by safetv belt coalitions and  by the  fact  that  the  law is s e l f -en fo rc ing

in  ivSo and H i "  statewide poiis conducted by Hel lanthal  U  Associates show tha t  over  
65% of  Alaskan residents  support  CSHB 167. This  poll points  to the fact  that  the  
Aiashan puhi ic wants  to s tart  sav ing  i ives  r ed u c in g  im u r ie s  and sav ing  money by 
adr r ' . ing a safety bell use law

This is a b i-par t i san issue Safety belt use legislat ion across the  c oun t ry  has  been 
endorsed  in President  Ronald Reagan iR'  and f o rm e r  Speaker  Tip ONiel (D> and  in 
Alaska it has  been endorsed fo rm er  Speaker  Joe Hayes (R > and  fo rm e r  Representat ive  
Mike Mil ler  1D1 of  funeau

in  JOS') and  1%6 166 out of the  176 Alaskans killed on ou r  s treets and h ig h w a y s  were  
w e a r in g  safety belts Statistics f rom safety experts  show tha t  the re  is be t ter  than 

10% probabi inv that  the deaths  would have  been avoided i f  Alaska had a safety belt  use
law

The re  a re  now 32 states plus P C that  h a v e  passed safely belt  use laws Data shows that  
compliance is much h i g h e r  than  n  was p r io r  to the  law even  with a drop in 
compliance once the law is in effect  it is still substant ia l ly  h i g h e r  t h a n  p r e - l a v  
statistics

The latest Alaska Highway Users Federat ion r e p o r t  un d e r  the  C ha i rm ansh ip  of Bill 
Schne ide r  estimates  that  CSHB 167 can save 35 l ives a  y e a r  reduce the  ha rd s h ip  and 
-osi of ove r  600  m u i r i e s  and save $18 Million a y e a r  to the  Slate of Alaska in medical 
'-'’sis i n su ra n c e  expenses  legal cost loss of  p roduc t ivi ty  and  o the r  costs such  as police, 
a r c  depa r tm en t  and  emergency  medical se rv ices  costs

The issue of CSHB 167 is not individual r ig h ts  but public safety you have
the r ig h t  to say what you feel, w rite  what you th in k  and go where you 
w i l l .  A safely bell use law is not going to change any of that. You do noL 
have the r ig h t  to burden your ne ighbors  by becoming a perm anent ward 
of the state.



RESOLUTION'S AND LETTERS OF SUPPORT FOR A SAFETY BELT USE LAW (CSHB 1 6 7 ) '
As,of J anuary  31,1988

AAA Alaska
Alaska Academy of Phys ici ans  Assistants 
Alaska B ra nc h  '3  M
Alaska Council  on Preven t ion  of  Alcohol and  Drug Abuse
Alaska Dental Society
Alaska Heal th Educatoin Consortium
Alaska Nurses Association
Alaska Review Board on Alcoholism
Alaska State Medical Association
Alaska State Modical Association Auxiliary
Alaska T rea tmen t  Center
Am erican  Society of Safety Eng ineer s  / AK Chapter
A nchorage  Obstetrics & Gynecology
Ancho rage  Sand & Gravel
Anchorage  Gymnastics
Arco Alaska
B&C Supply
Blue Cross of Washington  and Alaska 
Chevron  USA 
Chuck E. Cheese. Inc.
Consolidated Freightways
Denal i Transpor ta t ion  dba Pacific Movers
Directors  Federal Safety & Heal th Counc i l /Southcent ra l  Alaska
Eastwind, Inc.
Firestone Stores
Goodyear Tire & Rubber  Co
Harold's Rent-A-Truck
Heal th Association of Alaska
Highway  Users Federation of  Alaska
Humana  Hospital/Executive Committee
Jackov ich  Industr ia l  A Construct ion Supply
Joy E. Rosston-Zimmerman.  R.N.C.. A.N.P (Hum ana  Medical Plaza)
J uneau  Retired Teachers  Association
J u n io rT ow ne

•Mammoth of  Alaska , . - . -
Mark  J, Zimmerman.  M.P FAC.O.G (Humana  Medical Plaza) 
Morr i son -Enudsen  Co
Mothers  Against  Drunk  D r iv ing / Juneau  & Anchorage  Chapters 
North Star  Co"nciI on Aging 
Pera tovich,  Nott ingham & Drage. Inc.
P ioneer  Honda 
Pool Arctic.  Inc.
Sea-Land Service.  Inc 
Sourdough Adventures
State Advisory Council on Emergency  Medical Services  
Wilsyk Alaska. Inc,

Editorial Support  
A ncho rage  Daily News 
A nc ho ra ge  Times

Juneau  Empire Valley Sun
The Front ie rsman
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A J S A F E T T  B E L T  U S E  L A W  I N  A L A S K A  : T H E  T R U T H S  V S  T H E  M Y T H S

A SEAT BELT L A V  IS UNCONSTITUTIONAL -  OH MONDAY , FEBRUARY 23 .  1987 
THE U.S.  SUPREME COURT UPHELD THE ILLINOIS BELT USE L A V .  IN EFFECT, 
THE HIGH COURT HAS TOLD THE STATE COURTS AND LEGISLATURES THAT IT 
FINDS NO CONSTITUTIONAL BA RRIER TO SAFETY BELT USE LA V S.

A SEAT BELT L A V  V I L L  COST THE STATE MONEY TO IMPLEMENT -  THE FACT IS 
IS  THAT A L A V  V I L L  COST ZERO TO IMPLEMENT. THE ALASKA SAFETY BELT 
USE COALITION. A NON -  PROFIT SAFETY ORGANIZATION. PAYS FOR A ONE 
YEAR EDUCATIONAL CAMPAIGN TO ACCOMPANY THE NEV L A V .  THE 
CAMPAIGN CONSIST OF T.V..  RADIO. NEVSPAPER, AND DIRECT M A IL  PSA S AS 
V E L L  AS PRESENTATIONS TO COMMUNITY'S. SCHOOLS. AND INTERESTED 
ORGANIZATIONS AND CLUBS.

SEAT BELT L A V S  DON'T VORK -  ^ S T A T E S  AND THE DISTHICT OF COLUMBIA 
HAVE PASSED SEAT BELT USE LAVS. IN THE STATES VITH THE LONGEST 
EXPERIENCE VITH SEAT BELT LAVS, FACTS SHOV THAT SEAT BELT USAGE IS UP 
AND THAT DEATHS AND SERIOUS INJURIES ABE DOVN. THE STATES VITH THE 
LONGEST EXPERIENCE VITH SAFETY BELT U5E LAVS -  ILLINOIS, MICHIGAN, 
MISSOURI. NEV JERSEY. NEV YORX, NORTH CAROLINA AND TEXAS SHOV 
DECREASES IN FATALITIES RANGE FROM 1 0 - 2 6  PERCENT. IN OHIO SAFETY BELT 
USE REACHED NEARLY 50 PERCENT IN  SEPTEMBER. 1986.  TRIPLE THE AMOUNT OF 
OHIO MOTORISTS YHO BUCXLED UP BEFORE THE L A V  VENT INTO EFFECT. IN  NEV  
MEXICO A 20 PERCENT REDUCTION IN  TRAFFIC DEATHS HAS OCCURED SINCE THE 
L A V  V A S IMPLEMENTED. IN  IOVA SAFETY BELT USAGE HAS RISEN TO 46  PERCENT 
FROM 27 PERCENT BEFORE THE LA V . IN LOUISIANA THERE HAS BEEN A SAVING OF 
ALMOST 100 LIVES COMPARED TO THE 1985 FIGURES. H AV AII -  THE NUMBER OF 
TRAFFIC RELATED DEATHS HAS DECREASED 56 PERCENT SINCE THE L A V  BECAME 
EFFECTIVE IN DECEMBER. 1985-

ALASKANS ARE HOT SUPPORTIVE OF A MANDATORY SEAT BELT L A V  -  THE 
FACT IS IS THAT OVER. 6 3  PERCENT OF ALASKANS SUPPORT A MANDATORY 
SEAT BELT L A V .  STRONG APPROVAL CAME FROM INDEPENDENTS (6 4 .6  % IN 
FAVOR).  DEMOCRATS (7 2 .9  % IN FAVOR). AND REPUBLICANS ( 3 9 .3  % IN 
FAVOR).  8 4 .7  PERCENT OF THE SURVEY RESPONDENTS SAID THEY VOULD 
V E A R  THEIR SEA7 BELTS IF AN ALASKAN MANDATORY SEAT BELT L A V  VERE 
PASSEDf OVER 5 0  ORGANIZATIONS AND OVER 7 .000  ALASKANS HAVE SIGNED 
PETITIONS IN FAVOR OF A MANDATORY SEAT BELT L A V  IN ALASKA.

A MANDATORY SEAT BELT USE L A V  IS UNENFORCEABLE -  BELT USE LA VS 
ARE SELF ENFORCEABLE. THE HELLENTHAL SURVEY IN JANUARY SHOVED 
THAT 8 4 .7  PERCENT OF ALASKANS VOULD OBEY THE L A V  ONCE IT PASSED.
THE STATES THAT HAVE PASSED BELT USE LA V S IN EFFECT HAVE 
COMPLIANCE RATES AVERAGING AT ABOUT 50  PERCENT V I T H  STATES LIKE 
H A V A I I  AT 81 PERCENT. TEXAS AT 66  PERCENT. MICHIGAN AT 55  PERCENT, 
LOUISIANA AT 5 5  PERCENT AND THE LIST GOES ON. BELT USE L A V S  SERVE AS 
AN INCEHTIVE TO THOSE VHO OTHER V IS E  VOULDN'T BUCKLE UP.  ONCE THE 
HABIT OF BUCKLING UP OCCURS IT RARELY DIMINSHES .

* HELLENTHAL & ASSOCIATES POLL • 

j ANUARY 1Q87 - 1.473 ALASKANS VERE POLLED
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Letters to the editor
Seat belt proponent cites case, 
urges Senate to act soon in 1988
Tothe editor: ' .

I read  with interest your editorial of Dec. 15. Intake ex- 
^ception with several statements that are clearly false'. Y ou. 
.Vstatethat if a safety belt law were in effect today, police of­

ficers could set up surveillance and pull over car after car 
>and write tickets. The fact is, that if there were a safety belt 
,use law in effect in Alaska, it would be a secondary offense, 
not a primary offense, as you have incorrectly stated.

A secondary offense means that if a driver is stopped for 
a primary offense, such as speeding.or reckless driving, 
and is not wearing a safety belt, then a $15 ticket can be 
issued. This type of enforcement lias been working across 
the country because it has beenaccompaniedby aggressive 
educational campaigns that are piad for by the Safety Belt 
Coalitions. Safety belt use laws serve as an incentive to 
those who otherwise wouldn't buckle up. Once the habit of 
buckling up occurs, it rarely diminishes.

Safety belt awareness campaigns have been in existence 
for over 25 years. The amount of money spent by states 
promoting these awareness programs have been billions of 
dollars. The results of these campaigns has been a 15-20% 
safety belt use rate. In just the last three years, the states 
with safety belt use laws have seen an average of 45-50%

• safety belt use rate.
: The facts are clear that safety belt use laws are working 
in saving lives and money to the state treasuries.

When the safety belt use law passes in Alaska, the Alaska 
Safety Belt Use Coalition pays for a one-year educational

• campaign. This service provided by the coalition will mean 
that the state will not have to spend any money to imple-

. ment the law.
£ Studies show that for every dollar invested in belt use, the 
rstatc saves $37.50.

Safety belts can reduce traffic -fatalities which are eight 
Ttimes as expensive to investigate as non-injury accidents. 
Officerswill have more time to concentrate on other traffic.
enfotftepent programs. ... iS. ■ - i

j:. You/c!escription of citizen volunteer motivation is only 
partially correct. The fact is that a safety belt law will save 

,Alaska,'tremendous amounts of money. Motorists injured

and killed in traffic accidents because they were not wear­
ing belts costs Alaska an estimated $18 million each year 
(Highway Users Federal Study), including lost wages, 
medical expenses, insurance costs and property damage.

To those who continue to argue that a safety belt use law 
would infringe on individual rights, I must ask: "Have we 
forgotten that driving a motor vehicle in Alaska is a privi­
lege, not a right?" I am confident that there are very few 
who advocate eliminating the legal requirements that 
drivers be licensed and motor vehicles be registered on the 
grounds that such requirements are an infringement of in- 
dividualrights. " ■' 1 /  . • . r jS j} '- '-
■ In 1985 and 1386,166 out of the 176 Alaskans kiUeqJon our 

streets and highways wre not wearing safety bclal^Ehls 
tragedy could have been prevented. Statistics from safety 
experts show that there is better than 50% probability that 
the deaths would have been avoided if Alaska had a safety. 
belt use law. ; "C

The issue of safety belt use legislation is not individual | 
rights, but public safety.'You have the right to say what you ! 
feel, write what you think, and go where you will. A safety 
belt law isn't going to change any of that. You do not have . 
the right to burden your neighbors by becoming a perma­
nent ward of the state.

You state that an initiative would be the proper course for j 
considering such a law. And that it might be suspected that 
the Safety Belt Coalition isn't willing to bet on the voters , 
saying yes. The fact is that the voters vote for their 
legislators to dicuss and eventually vote on issues, and it 
might be suspected that the person who wrote The Clarion 
editorial isn’t willing to bet on the legislators saying yes. In 
the last two years, Hellenthal & Associates, a statewide 
polling firm, has conducted statewide polls on the issues of 
safety belt use legislation. The result has been overwhelm­
ing support. Statewide 65% of Alaskans, according to the 
polls, support the proposed law. Half of the Legislature has 
already said yes to passing such a law, too. Hopefully, the 
other half, which is the state Senate, will pass it in early 
1988. - • .

People who find they cannot obey the proposed law can 
ignore to buckle up, and pay the fine. If their luck holds out* 
$15 will be the only cost. If their luck doesn’t hold ouL' their 

.*4;life could be at stake. a" ’* M S s i  ' , •
- • • ••’ '.*■ V.5Vv“-v/:»FrankBlckford

. y*- . Juneau

(The writer is executive director of the Alaska Safety Belt 
Use Coalition -  Editor.} -.............— :i"

r
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ALASKA SAFETY BELT USE CORLITION 

LEG ISLRTILJE UPDATE 
RPRIL 27,1987

THE MOMENTUM CONTINUES

MORE SIGNATURES COLLECTED -  THIS PAST WEEKEND THE 
COALITION COLLECTED OUER 700 SIGNATURES OF SUPPORTERS OF 
CSHB I67(«JUD), AT THE KETCHIKAN HEALTH FRIR, SOLDOTNR HOME 

SHOUI AND THE JUNEAU HEALTH FAIA. THE NUMBER OF PEOPLE 
WHO HAUE SIGNED PETITIONS IN FRUOR OF A MRNORTOnV SRFETV 

BELT USE LRW IN ALASKA IS NOW OUER 7,700.

RLRSKR'S EDITORIAL UOICES SUPPORT MRNDRTORV SRFETV
BELT USE LAW

SINCE 1905, THE RNCHORRGE TIMES, RNCHOnRGE DRILY NEWS, 
JUNEAU EMPIRE, URLLEV SUN AND NOW THE FRONTIERSMAN HRUE 
ENDORSED A MANDATORY SRFETV BELT USE LAW IN ALASKA. THE 
FOLLOWING ARE EHCERPTS FROM RECENT ALflSKflN NEWSPAPER 

EDITOR I f l L S » » » » » » » » » » » >

THE VALLEY SUN/W RSILLR - STATISTICS FROM STATES 
WITH SEAT BELT LAWS INDICATE THAT USE OF THE RESTRAINTS 
CLIMBED DRAMATICALLY ONCE THE LRWS WERE IN PLACE. THE 

BENEFITS OF THE INCRERSED USE WERE ALSO DRAMATIC. TRAFFIC 
FATALITIES WERE CHOPPED DETWEEN 10 AND 26 PERCENT, RND 

COSTS TO STATE GOUERNMENTS CAUSED BY RUT0-RCCIDENT INJU­
RIES WERE ALSO CUT SUDSTRNIRLLY.

R RECENT HELLENTHAL O' ASSOCIATES STATEWIDE POLL SHOWS 65 
PERCENT OF STATE RESIDENTS SURUEYED ARE IN FRUOR OF A 
MRNDRTORV SEAT BELT LAW. IN THE MflT-SU URLLEV, THOSE 

POLLEr FRUOnED A SEAT BELT LAW DV 69 PERCENT.

THIS YEAR, NOW THAT IT IS CLERHLY THE WILL OF THE PEOPLE TO 
INSTITUTE THIS LIFE SnUING MEASURE, LEGISLATORS SHOULD 

GIUE IT THE ENTHIJSIRTIC SUPPORT IT NECDS RND DESERUES - 2/
10/87.

THE JUNERU EM PIRE -SEAT OELT LAW COMMON SENSE - 
2/2/B7. A SMRLL NUMBER OF PEOPLE HRUE RALLIED AGAINST 

THE IDEA OF MANDATING THAT ALASKANS WEAR SEAT BELTS. THEY 
SAY IT IS A UIOLRTION OF THEIR HIGHTS RND THAT GOUERNMENT 

HAS NO BUSINESS TELLING THEM WHAT TO DO. EUEN WHEN IT 
COMES TO PERSONAL SAFETY.

HELLENTAL STATEWIDE P 0 L L -I /S 7

3 5 1  AGAINST

WHEN CONSIDERED IN A UACUUM, 
THOSE ARGUMENTS MAKE R CERTAIN 
AMOUNT OF SENSE. IF A PERSON 
WANTS TO BRNG HIS HEAD AGAINST A 
BRICK WALL RND IF IT HURTS NO ONE 
ELSE, HE SHOULD BE ALLOWED TO DO IT. 
IT IS SIMPLV IMPOSSIBLE TO LEGIS­
LATE AGAINST SELF-INFLICTING INJU­
RIES. WHEN A PERSON DOESN'T WEAR R 
SEAT BELT AND IS KILLED OR INJURED 
IN AN AUTO ACCIDENT, HE IS HURTING 
FAR MORE THAN HIMSELF AND HIS 
FAMILY IN LOST HEALTH, MONEY AND 
COMPANIOSHIP-10/17/05.
THE RNCHORHGE T IM ES -  THE 
MRNDRTORV CTAT OELT BILL MAKES 
SENSE RND SH'JULD DE ENACTED INTO 
LAW -  10/27/95. IF A LAW REQUIR­
ING THE USE OF SEATBELTS MERELY 
JOGS THE MEMORIES OF THOSE WHO 
RRENT IN THE HABIT OF OOING SO, 
ISN'T IT A WORTHWHILE EHERCISE IN 
GOOD LAWMAKING? -  3/11/86.
THE RNCHORRGE DRILY  
NEWS -TOO THOSE WHO FIND THE 
LAW OBJECTIONABLE THEV CAN REFUSE 
TO BUCKLE UP - THEY'LL JUST HRUE TO 
PAY A PRICE FOR DOING SO. IF THEV'AE 
LUCKV, IT WILL ONLV COST THEM $15. 
IF THEV’AE NOT, IT COULD COST THEM 
THEIR LIUES- 3/13/86.

MONTANA O' COLORADO LAST WEEK BE­
CAME THE 26th  and 27 th  s ta te  to  
pass m andatory seat b e lt lews.

3  < L .



1987,-The Anchorage Times
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Hayes is seatbelt chair
Joe Hayes, former speaker of 

the sta te  House, has been chosen 
as chairman and president of the 
the Alaska Safety Belt Use Coali­
tion.

Form er state Rep. Mike 
Miller was selected honorary 
statewide chairman. Other offi­
cers of the group include execu­
tive director Frank Bickford, 
vice president and treasurer 
Karen Lawfer and secretary 
Fawn Helms.

The group, which advocates a 
mandatory seat belt use law, has 
more than 7,000 members.

Haysa n*m#d chairman aafaty bait Coalition: Joe 
Hayes, former speaker of the Alaska State House of Repre­
sentatives, has been selected new statewide chairman and 
president of the Alaska Safety Belt Use Coalition. Mike Mill­
er, former state represe-tative from Juneau, was selected 
honorary statewide chairman. 1

Other new officers are Karen Lawfer, vice president and 
treasurer, and Fawn Helms, secretary. Frank Bickford re­
mains as executive director.

The coalition is comprised of over 7,000 people and 27 or* . 
ganizations representing a wide range of interes.., including 
business and Industry, health care delivery systems, educa­
tion, fraternal, service and civic organizations. These people 
and groups believe that a  safety belt use law In Alaska will 
save lives, decrease injuries and save the state millions of 
dollars each year.

The proposed law in Alaska, HB167, is a secondary of-' 
fense. The emphasis is not on fines and penalties but on com­
pliance. When there is a law on the books, there Is higher./ 
compliance. People cannot be pulled over for not wearing a 
safety belt, r s  Is  the case In Hawaii where the law L  a p ri-. 
mary offense. Under the proposed law in Alaska, people can 
only be fined $15 if they are stopped for other reasons and a re ' 
found not to be wearing a safety belt.

The majority of the 28 states with safety belt use laws 
have it os a secondary ofTcnse. The laws are working, as th e ' 
states have seen savings In lives of 10-26 percent, safety b e l t . 
usage up over 55 percent and millions of dollars being saved • 
to the state's coffers.
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The average reduction of deaths in states with safety belt 
laws is 28%.

The most important thing that they do not know is that 
everyone's privacy is invaded when somcsone does not 
buckle-up. It's true The high costs of rehabilitation, of 
hospital care, of insurance, and emergency medical 
services, to name a few, are passed along to WHO? YOU!

Example:A 27 year old woman who chose to not wear 
her safety belt, sustained a traumatic head injury and 
multiple physical injuries in August 1985. Her husband, 
also not wearing a safety belt, was killed in the accident. 
She has 2 small children and is without family support.

The State of Alaska provided approximately S90.000 
worth of inpatient medical care for this client.

(Jutpatient rehabilitation services over a 13 month period 
cost the State another 551,710.

In addition to State funded medical care, this client and 
her children also receive services from other state funded 
agencies such as the Homemaker Program, Daycare 
programs, Aid to Families with Dependent Children. Food 
Stamps and Child Protective Services.

Her prognosis for returning to work is extremely poor.

She plans on remaining in the State of Alaska and will 
continue to require State funding.

Source: Alaska Treatment Center.

lieing FREE also means having the chance to live and 
having a responsible government by the people that makes 
decisions in everyone’s best interests.

Prepared by Alaska Safety licit I'se Coalition. If you wou'd 
like to join our efforts to pass a safety belt law, please write 
or call:

SEATBELT LAWs

A laska S afe ly  Belt U se Coalition  
3 1 9  Sevrard S t., Ju n eau , Alaska 9 9 8 0 1  

(9 0 7 )  5 8 6 * 1 4 0 0

Safety
Belts
are an

INVASION
of

PRIVACY

when not 
worn



, If you believe a safety belt law would invade your personal 
privacy, note the following:

★ PRIVACY INVADED: DUI Laws
—have saved untold lives since enacted, but 
take away a driver's right to choose whether 
he can drink or  not.

★ PRIVACY INVADED: Driving on the 
WRONG SIDE OF THE ROAD-kceps
orderly flow of traffic and keeps the high 
death rate of head-on collisions down, but 
. . .  keeps a driver from choosing which side 
of the road to drive on.

★ PRIVACY INVADED: Licensing and 
Testing of Drivers—the right to choose 
whether one can drive his own vehicle has 
been taken away by licensing and testing 
procedures.

Sound a Little Ridiculous?

It is. Why? Because these laws have saved so 
many lives and people are generally obeying 
them.

Driving is a privilege, not a right. On private 
property, the state has no jurisdiction, but once 
you drive on public roads, your rights are limited 
hv safety laws.

So What’s Wrong with a Law 
that Requires You to Buckle-Up?

W hy do  so  m any  p e o p le  bel i eve its AN 
INVASION OF PRIVACY?

They do not know that 90% of those 176 that 
died in 1985 and 1986 in Alaska were not using 
safety belts.

Editorial Support for a Mandatory* Safety 
Belt Use Law in Alaska as of Sept. 1987

Anchorage Times Frontiersman
Anchorage Daily News Valley Sun

Juneau Empire

* T h e  p r o p o s e d  law in A la s k a  CSHB 
167(JL’D)AM is a s e c o n d a r y  offense.  The  
emphasis  is not  on fines and  penalties; the 
emphasis is on compliance. When there is a law 
on the books, there is higher compliance. People 
cannot  be pulled over for not wearing a safety 
belt—as is the case in Hawaii where the law is 
a primary offense. Under the proposed law in 
Alaska, people can only be fined $15, if they are 
stopped for other  reasons and are found not to 
be wearing a safety belt. CSHB 167(JUD)AM 
passed the State House in 1987 and will be 
considered by the State Senate  in 1988.
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O r i g i n a l  s p o n s o r s :  C o t t e n ,  U l m e r ,
K o p o n e n ,  e t  a l .

I N  THE HOUSE

SENATE CS FOR CS FOR HOUSE B I L L  NO. 1 6 7  ( )

IN  THE LEGISLATURE OF THE STATE OF ALASKA

FIFTEE N TH  LEGISLATURE -  SECOND S E S S IO N

A B I L L

F o r  a n  A c t  e n t i t l e d :  " A n  A c t  r e l a t i n g  t o  m a n d a t o r y  u s e  o f  s a f e t y  d e v i c e s

i n  m o t o r  v e h i c l e s . "

BE I T  ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

*  S e c t i o n  1 .  AS 2 8 . 0 5 . 0 9 5  i s  r e p e a l e d  a n d  r e e n a c t e d  t o  r e a d :

S e c .  2 8 . 0 5 . 0 9 5 .  USE OF SAFETY D E V I C E S .  ( a )  E x c e p t  a s  p r o v i d e d  

i n  ( b )  o f  t h i s  s e c t i o n ,  a  p e r s o n  m a y  n o t  b e  r e q u i r e d  t o  w e a r  a  s a f e t y

b e l t .  E v i d e n c e  t h a t  a  p e r s o n  w a s  n o t  w e a r i n g  a  s a f e t y  b e l t  s h a l l  b e

c o n s i d e r e d  b y  t h e  f a c t  f i n d e r  i n  d e t e r m i n i n g  a n  a w a r d  o f  d a m a g e s  i n  a  

c i v i l  a c t i o n  t o  r e c o v e r  d a m a g e s  f o r  p e r s o n a l  i n j u r y  i n v o l v i n g  a  m o t o r  

v e h i c l e .

( b )  E x c e p t  a s  p r o v i d e d  i n  ( c )  o f  t h i s  s e c t i o n ,  a  d r i v e r  m a y  n o t  

t r a n s p o r t  a  c h i l d  u n d e r  t h e  a g e  o f  16 i n  a  m o t o r  v e h i c l e  u n l e s s  t h e  

d r i v e r  h a s  p r o v i d e d  a n d  p r o p e r l y  s e c u r e d  e a c h  c h i l d  a s  d e s c r i b e d  i n  

t h i s  s u b s e c t i o n .  I f  t h e  c h i l d  i s  l e s s  t h a n  f o u r  y e a r s  o f  a g e ,  t h e  

c h i l d  s h a l l  b e  p r o p e r l y  s e c u r e d  i n  a  c h i l d  s a f e t y  d e v i c e  m e e t i n g  t h e  

s t a n d a r d s  o f  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  f o r  a  

c h i l d  s a f e t y  d e v i c e  f o r  i n f a n t s .  I f  t h e  c h i l d  i s  f o u r  b u t  n o t  y e t  16 

y e a r s  o f  a g e ,  t h e  c h i l d  s h a l l  b e  p r o p e r l y  s e c u r e d  i n  a  c h i l d  s a f e t y  

d e v i c e  a p p r o v e d  f o r  a  c h i l d  o f  t h a t  a g e  a n d  s i z e  b y  t h e  U n i t e d  S t a t e s  

D e p a r t m e n t  o f  T r a n s p o r t a t i o n  o r  i n  a  s a f e t y  b e l t ,  w h i c h e v e r  i s  a p p r o ­

p r i a t e  f o r  t h e  p a r t i c u l a r  c h i l d .

( c )  S u b s e c t i o n  ( b )  d o e s  n o t  a p p l y  t o

( 1 )  p a s s e n g e r s  i n  a n  e m e r g e n c y  v e h i c l e i

( 2 ) a vehicle operator acting in Che course of employment

- 1 -  SCS CSHB 1 6 7 (  )
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WORK DRAFT WORK DRAFT WORK DRAFT

d e l i v e r i n g  m a i l  o r  n e w s p a p e r s  f r o m  i n s i d e  t h e  v e h i c l e  t o  r o a d s i d e  m a i l  

o r  n e w s p a p e r  b o x e s ;

( 3 )  a  c h i l d  o r  c l a s s  o f  c h i l d r e n  e x e m p t e d  b y  r e g u l a t i o n  

u n d e r  AS 2 8 . 0 5 . 0 9 6 ;

( 4 )  a  c h i l d  r e q u i r e d  t o  b e  r e s t r a i n e d  b y  s a f e t y  b e l t s  u n d e r  

( b )  o f  t h i s  s e c t i o n  i f  t h e  m o t o r  v e h i c l e  i s  n o t  e q u i p p e d  w i t h  s a f e t y  

b e l t s ;  o r

( 5 )  a  m o t o r  v e h i c l e  b e i n g  o p e r a t e d  o n  a  h i g h w a y ,  v e h i c u l a r  

w a y ,  o r  a  p u b l i c  p a r k i n g  p l a c e  i n  t h e  s t a t e  t h a t  i s  n o t  c o n n e c t e d  b y  a  

l a n d  h i g h w a y  o r  v e h i c u l a r  w a y  t o

(A )  t h e  l a n d - c o n n e c t e d  s t a t e  h i g h w a y  s y s t e m ;  o r

( 8 )  a  h i g h w a y  o r  v e h i c u l a r  w a y  w i t h  a n  a v e r a g e  d a i l y

t r a f f i c  v o l u m e  g r e a t e r  t h a n  4 9 9 .

( d )  A p e r s o n  m a y  n o t  r e m o v e  a  s a f e t y  b e l t  f r o m  a  v e h i c l e  s o l e l y  

t o  b e  e x e m p t e d  u n d e r  ( c ) ( 4 )  o f  t h i s  s e c t i o n .

( e )  N o t w i t h s t a n d i n g  a n y  o t h e r  p r o v i s i o n  o f  l a w ,  a  p e a c e  o f f i c e r

m a y  n o t  s t o p  o r  d e t a i n  a  m o t o r  v e h i c l e  t o  d e t e r m i n e  c o m p l i a n c e  w i t h

( b )  o f  t h i s  s e c t i o n ,  o r  i s s u e  a  c i t a t i o n  f o r  a  v i o l a t i o n  o f  ( b )  o f  

t h i -  s e c t i o n ,  u n l e s s  t h e  p e a c e  o f f i c e r  h a s  p r o b a b l e  c a u s e  t o  s t o p  o r

d e t a i n  t h e  m o t o r  v e h i c l e  o t h e r  t h a n  f o r  a  v i o l a t i o n  o f  ( b )  o f  t h i s

s e c t i o n .

*  S e c .  2 .  AS 2 8 . 0 5 . 0 9 6 ( a )  i s  a m e n d e d  t o  r e a d :

( a )  T h e  c o m m i s s i o n e r  o f  p u b l i c  s a f e t y  m a y  a d o p t  r e g u l a t i o n s  t o  

e x e m p t  a  c h i l d  o r  a  c l a s s  o f  c h i l d r e n  f r o m  t h e  r e q u i r e m e n t s  o f  AS 2 8 . -

0 5 . 0 9 5  i f  t h e  c o m m i s s i o n e r  d e t e r m i n e s  t h a t  t h e  u s e  o f  a  s a f e t y  b e l t  o r  

c h i l d  s a f e t y  d e v i c e  i s  i m p r a c t i c a l  b e c a u s e  o f  p h y s i c a l  o r  m e d i c a l  

c o n d i t i o n s  o f  t h e  c h i l d .

*  S e c .  3 .  AS 2 8 . 0 5 . 0 9 9  i s  a m e n d e d  t o  r e a d :

S e c .  2 8 . 0 5 . 0 9 9 .  PENALTY, ( a )  A p e r s o n  c . n v i c t e d  o f  a  v i o l a t i o n  

SCS CSHB 167< ) - 2 -
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o f  AS 2 8 . 0 5 . 0 9 5 ( d )  [AS 2 8 . 0 5 . 0 9 5 ( a )  OR ( c ) ]  i s  g u i l t y  o f  a n  i n f r a c t i o n  

a n d  m a y  b e  f i n e d  u p  t o  $ 1 5  o r  t h e  c o u r t  m ay  w a i v e  t h e  f i n e  i f  t h e  

p e r s o n  c o n v i c t e d  d o n a t e s  $ 1 5  t o  EMS ( E m e r g e n c y  M e d i c a l  S e r v i c e s )  

[ASSESSED DEMERIT PO IN TS AS DETERMINED £Y REGULATIONS OF THE DEPART­

MENT, NOTWITHSTANDING THE P R O V IS IO N S  OF AS 2 8 . 1 5 . 2 3 1 ( b ) ] .

( b )  A p e r s o n  c o n v i c t e d  o f  a  v i o l a t i o n  o f  AS 2 8 . 0 5 . 0 9 5 ( b )  i s  

g u i l t y  o f  a n  i n f r a c t i o n  a n d  m a y  b e  a s s e s s e d  d e m e r i t  p o i n t s  a s  d e t e r ­

m i n e d  b y  r e g u l a t i o n s  o f  t h e  d e p a r t m e n t ,  n o t w i t h s t a n d i n g  t h e  p r o v i s i o n s  

o f  AS 2 8 . 1 5 . 2 3 1  ( b ) . A p e r s o n  w h o  v i o l a t e s  AS 2 8 . 0 5 . 0 9 5 ( b )  [AS 2 8 . 0 5 . -  

0 9 5 ( a ) ]  b y  f a i l i n g  t o  p r o v i d e  a  c h i l d  s a f e t y  d e v i c e  o r  s a f e t y  b e l t  

[SEATBELT]  m a y  p r o v i d e  a  p e a c e  o f f i c e r ,  i n c l u d i n g  a  v i l l a g e  s a f e t y  

o f f i c e r ,  p r o o f  o f  p u r c h a s e  o r  a c q u i s i t i o n ,  a n d  i n s t a l l a t i o n ,  o f  a n  

a p p r o v e d  c h i l d  s a f e t y  d e v i c e  o r  s a f e t y  b e l t  [ S E A T B E L T ] .  I f  t h e  p r o o f  

i s  p r o v i d e d  w i t h i n  30  d a y s  a f t e r  t h e  i s s u a n c e  o f  a  c i t a t i o n  f o r  t h e  

i n f r a c t i o n ,  t h e  c o u r t  s h a l l  d i s m i s s  t h e  c i t a t i o n  a n d  n o  p o i n t s  s h a l l  

b e  a s s e s s e d  u n d e r  t h i s  s u b s e c t i o n  [ ( a )  OF T H IS  SEC TIO N ]  u n l e s s  t h e  

p e r s o n  h a s

( 1 )  b e e n  c o n v i c t e d  p r e v i o u s l y  f o r  v i o l a t i n g  t h a t  s e c t i o n  b y  

f a i l i n g  t o  p r o v i d e  a  c h i l d  s a f e t y  d e v i c e  o r  s a f e t y  b e l t  [ S E A T B E L T ] ;

( 2 )  b e e n  c i t e d  f o r  f a i l u r e  t o  p r o v i d e  a  c h i l d  s a f e t y  d e v i c e  

o r  s a f e t y  b e l t  [SEATBELT] a n d  h a s  f o r f e i t e d  t h e  b a i l  r e q u i r e d  b y  t h e  

c i t a t i o n ;  o r

( 3 )  p r o v i d e d  t h e  p r o o f  r e q u i r e d  b y  t h i s  s u b s e c t i o n  o n  a  

p r i o r  o c c a s i o n .

- 3 - SCS CSHB 1 6 7 (  )
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Official Business

TO:

F R O M :

A la s k a  J ^ a te  U cgtH la tu rc
House o f Representatives

A1 Adams
C h a i r m a n  

C o m m i  :ee o n  F i n a n c e

Senator Mitch Abood, Chair 
Senate State Affairs

Representative AI Adam^, Chair 
House Finance Committee

DATE: April 22, 1988

RE: Repercussions of mandatory seat belt laws and HB 167

WHILE IN SESSION 
P.O. Box V  

State Capitol 
Juneau, Alaska 99811 

(907) 465-3706

O U T OF SESSION 
P.O. Box 333 

Kotzebue, Alaska 99752 
(907) 442-3320

1024 W. 6th 
Anchorage, Alaska 99501 

(907) 274 0615

Attached is an article giving further evidence to my position against 
m andatory seat belt laws. I am requesting further inform ation on the 
cases referred to and will furnish you with that inform ation when it 
a rr iv e s .

In the meantime I would request that you hold HB 167 in the Senate State 
Affairs Com mittee until we have an adequate understanding of the 
consequences o f passage of that legislation.

Your accom m odation of my request is appreciated.

RE:
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Monday, Fab. 29,1988 Dally Journal ol Commtrc*

Law/Courts
Ironic seat belt litigation haunts automakers

a growing ]
Itatrora ol (
■wey. Anno 
T e e d  In-

By CHARLEY ROBEh'SACCN Nrw< Sgrvkf
WASHINGTON -  For four 

years, the nation's automakers 
pushed seat bclt-u.'c laws In a 
vain attempt to  avoid installing 
passive restraints such as air­
bags. Now they are being hit by 
a double whammy: airbags and 
an explosion in litigation re­
lated to increased seat belt use.

“ T h e re 's  a c e r ta in  iro n y  
here." said Brian O'Neill, presi­
dent o l the Insurance Institute 
lor Highway Safety In Washing­
ton.

“One o l the manufacturers' 
concerns with alrbaRx was lit i­
gation." he said. “ Their pre­
fe rred  a lte rn a tive  was seat 
belts But as the usage of seat 
bells has gone up with the pas­
sage of mandatory use laws in 
the states, the manufacturers 
are finding a litigation explosion 
involving seal belts."

The irony was driven home 
to the manufacturers by a 53 3

million judgment by a federal 
court |ury in Baltimore last De­
cember. The case involved a 
13-year-old boy who was para­
lyzed Irom the waist down in i j  
head-on collision In 1985

During the collision. Jimmy

since the scat belt-use cam ­
paign began in 1984 and based 
on the shoulder-lap belt argu­
ment to result in a jury award, 
said Gerald Holtz, one of Gar­
rett's attorneys. It exposed what 
Robert Dewey of the Washing-

there has also been 
awareness of the lim itations i 
the lap belt." said Dewey, 
this awareness has 
creased by the Ca/Telf case."

The government has been re­
luctant to order the automakers

Escorts but left them out o f Es­
corts sold In this country.

Aulomakeis also are begin­
ning to phase in Installation of 
passive restraints, such as auto­
matic seat belts, which wrap ar­
ound people when they get in a

c m f f l 'a  seat t ^ f f ^ e  btf « v^hfcle. or airbags, which nilViarren s seal Den roue up over c . .h , . . . .  ih r  ' l in  n l an r r h .  the rear «e»t The manufactur- . . . . . . . .  s___  __ ..
the pelvic bones and his upper 
body flexed over the belt across 
his abdomen, breaking his back 
and leaving him a paraplegic.

The jury held Ford liable (or 
Garrett's injuries. It found that 
an clastic band used to keep 
the rear lap belts Irom slipping 
behind the seat tends to cause 
the belts to ride up. The jury 
also agreed with Garrett's law- 
ycrs that the automaker should 
have provided more protective 
shculdcr-and-lap type seat belts 
lor rear seat passengers even 
though (ederal safety regula­
tions only require lap belts like 
the one the boy was wearing.

It was the first case brought

Safety called the “ tip of an Iceb­
erg" of pending and potential 
litigation over seat belt design 
defects.

Dewey said there are an esti­
mated 300 seat belt-related law­
suits awaiting tria l in the na­
tion's courts. That number Is 
likely to  grow exponentially. 
Holtz said, judging by the number 
of calls he and the other lawyers 
Involved in the case have re 
cgixed since the verdict.

I It is generally conceded 
I the boom in seat belt litigatiuii 
l is  directly attributable 
(increase in seat be lt usage 
{caused by the passage of man- 

dilatory use laws In the states.

“ AS usage has Increased,

led .that I 
itigatiu.il / 

to  th c \

San Franciso firm eyes Portland market ?;£
- . —  •   . ■-• • - b e lts . &

f-.miilt. it r,.rt». -t.fr .„.t ,, quire sh' r.'.ni|.t!. .1 r.-.n. »i„IT ,„i<t «.t,

Portland law firms trying to 
a ttra c t a high-tech cliente le 
may want to establish (heir pre­
sence now. before other West
f iiM l Itviiti ni<«u>lnli> •!»»•

Legal Briefs
developing a strong West Coast
or leaionat nr.ii Her rather than

ter testing positive for AIDS
The winning team t* ill travel

the rear seat. The manufactur­
ers. however, have acted more 
quickly.

Although Ford Motor Co is 
s till considering appealing the 
Garreff verdict, the automaker 
is installing shoulder-lap seat 
bells In the rear passenger seat 
of Its 1988 Escorts and plans to 
make them standard equipment 
on all Its new-car models by I 
1990.

General M otors Corp. also I 
has begun Installing rear seat 
sh o u ld e r-la p  be lts in  some 
models this year and plans to 
extend the program to all mod­
els in 1989. And Chrysler plans 
to follow suit.

A t least e igh t fore ign car 
makers —  Audi. BMW, Jaguar. 
Mercedes-Benz. Peugeot, Rolls- 

SAAB and Volkswagen 
are  In s ta llin g  such 

European countries re­
quire shoulifcr-lap belts, a re­
quirement that became a key 
point in the Carrelt case. Holtz 
said jurors were told Ford in­
stalled the belts in its European

w ith air upon impact to  cushion 
so m e o n e  th r o w n  fo rw a rd  
against the steering wheel or 
dashboard.

It was installation of these 
devices, mandated in a 1934 o r­
der by then-Transportalion Sec­
retary Elizabeth Dole, that the 
a u to m akers hoped to  avoid 

■"when they launched a 515-m'il- ] 
lion public-relations and lobby­
ing campaign to promote seat 
belt usage.  _________

Chuck Bosse. a spokesman 
for Traffic Safety Now Inc.. the 
auto industry's lobbying arm on 
tlie seat belt issue, said manu­
facturers s till believe seat belts 
are a more effective means of 
protection people In accidents, 
but they are resigned to com­
plying with Die passive-restraint 
provisions of the order.

Autom akers s t i l l  contend, 
however, that airbags are not as 
cost-effective as seat belts and 
are likely to lead to  new litiga­
tion

•"*{
I

‘l

t



RESOLUTIONS & LETTERS OF SUPPORT FOR A SAFETY BELT USE LAW (CSHB (J u 'd ) am

AAA Alaska
Alaska Academy of Physicians Assistants 
Alaska Avis Renl-A-Car
Alaska Branch/3 M - *
Alaska Chiefs of Police Association
Alaska Council on Prevention of Alcohol & Drug Abuse
Alaska Dental Society
Alaska Health Education Consortium
Alaska Nurses Association
Alaska Peace Officers Association
Alaska Review Board on Alcoholism
Alaska Medical Association
Alaska Medical Association Auxiliary
Alaska Treatment Center
Alpine Associates
American Society of Safety Engineers/AK Chapter 
Anchorage Obstetrics & Gynecology  
Anchorage Sand & Gravel 
Anchorage Gymnastics 
Arco Alaska 
B & C Supply
Blue Cross o f Washington and Alaska
Chevron USA
Chuck E. Cheese. Inc.
Consolidated Frcightways
Denali Transportatoin dba Pacific Movers
D irector’s Federal Safety & Health Council/Southcentral Alaska
Eastwind, Inc.
FBI National Academy Associates
Firestone Stores
6oodyear Tire & Rubber. Co.
Harold’s Rent-A-Truck
Health Association o f Alaska
Highway Users Federation of Alaska
Humana Hospital/Executive Committee
JaCkovich Industrial & Construction Supply
Joy E. Rosston-Zimmerman, R.N.C., A.N.P. (Humana Medical Plaza)
Juneau Retired Teachers Association
Junior Towne
Mammoth of Alaska
Mark J. Zimmerman, M.D., F.A.C.O.G. (Humana Medical Plaza) 
Morrison-Knudsen, Co.
Mothers Against Drunk Driving/Juneau & Anchorage Chapters 
North Star Council on Aging 
Peralovlch, Nottingham & Dragc, Inc.
Pioneer Honda 
Pool A rc tic , Inc.
Sea-Land Service, Inc.
Sourdough Adventures
State Advisory Council on Emergency Medical Services 
Wilsyk Alaska, Inc.

B tilto rta il S u p p o r t :
Aaacilaorfls* M U y Aaetoas® T A s b o s ;  J m b o b m  ImpAir®, 
Tfce FroatloffflSLSfi avail *ArBtiTl\u>

As of April 2d. 1908

Frank Bickford. Executive Director 
Karen Lawler. Treasurer. Vice President

Joe

Mike Miller. Honorary Statewide Chairman 
Fawn Helms. Secretary

AUtU i«H Dm CmJIii**311 S*w%r4 JiHtt, AUtfc* WftOI (•OT) M4 HOO
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PUBLIC OPINION MESSAGE

DEAR: SENATOR ABOOO

NAME: PENNY L IT T L E  
T IT L E :  TRANSPORTATION COORDINATOR 

ADDRESS: K P S D .1 6 8  N . B IN K LE Y
C IT Y : SOLOOTNA Z I P :  9 9 6 6 9

PHONE: 2 6 2 -5 0 6 6  
B IL L  NO: HB 1 6 7  
SUBJECT: MANDATORY SEAT BELTS
MESSAGE: OUR SCHOOL D IS T R IC T  RECOMMENDS THAT THE FOLLOWING AMMENDMENT TO H B 167 

BE CONSIDERED ON PAGE 1 ,  L IN E S  2 8  £ 2 9 ;  ( C )  SUBSECTIONS ( A )  t ( B )  DO NOT APPLY 
TO ( 1 )  PASSENGERS IN  A SCHOOL BUS OR AN EMERGENCY V E H IC L E .

POM ID: 1 3 1 6 6 2 5 0  
D ATE: 0 2 / 2 5 / 8 8  
TIME*. 1 6 : 6 2 : 5 0  

L IO NAM E: SOLOOTNA L IO

C O P IE S : SENATORS

FANNING
HENSLEY
JOSEPHSON
UEHLING



S e n a t o r  Mi tch Abood,

P l e a s e  d o n ' t  s a d d l e  u. w i t h  any form o f  
mandatory  s e a t  b e l t  1 .;. (H8 .1.67)

T r e a l i z e  t h a t  l o o e y . .  ,s can c o n v in c e  most  
anyone t h a t  b l a c k  i s  r j o l l y  w n i t e  and t h a t  
r e s u l t s  o f  p o l l s  end t a b l e s  o f  s t a t i s t i c s  
mean a n y t h i n g  t hey  v. a t  them to s a y .  T h e y ' l l  
t r y  to c on v in c e  ye a t n u t  t n e  p u b l i c  demands 
a s e a t  b e l t  l aw .  . m ' l e t  them k i d  you.

The Big Auto Comp :i- , v ; i th  t h e i r  m i l l i o n s
o f  d o l l a r s  f o r  l.o. oy ng,  ai ' e  ou s id ng  s e a t  
b e l t  l aws  so  t hey  w o n ' t  have  to i n s t a l l  a i r  
ba gs .  7e, t he  comt: .n e o p l e  o f  Alask  a, nav-j 
n e i t h e r  t he  money .. r  >,he t ime  to s u o p a r t  an 
Ant i  d e n t  B e l t  Bob y.  / e ' r e  t oo  busy tr.yin"* 
to make a l i v i n g  f  :• .■ ir f a m i l i e s ,  fii-it 
does  ' t i t  mean w e ' r e  f r  sucn  a l aw.

M a s s a c h u s e t t s  a..d .,'eLr tsko a r e  two s t a t e s  
where t he  l e  •i.v.i i t o r s  r e p r e s e n t e d  the
l o b b y i s t s  i n s t e a d  f f ie p e o p l e  and passed  
s e a t  b e l t  l a w s .  The i p l e  c a r e  o l i v e ,  go t  
up r e f e r en d u m s  on6 throw tn e  l aws  o u t .

Clifford Purvis  
Box 586 

Wrangel l  AK 99929



M atanuska-Susitna  Borough School District

125 WEST EVERGREEN - P.O. BOX 1C38 -  PALMER, ALASKA 99645-1688 -  (9 7) 745-4822

Bruce P. DeMond, Su p erin tend en t

Feb. 24, 1988

(<

r---
Senator Mitch Abood 
Senate State Affairs Committee 
P.O. Box V 
Juneau, AI< 99811

Dear Senator Abood:

We have reviewed CSHB 167 (Judiciary) and find that two sections 
of this bill effect school districts and school bus transportation. 
We support Section 28.05.095(a)(2), page 1, lines 15-16 which 
mandates that a driver of a school bus wear a safety belt when 
operating the vehicle.

We are unable to support Section 28.05.095(c)(4) for the following 
reasons:

1) Neither Federal nor Alaska state regulations require 
the installation or use of safety belts for passengers 
in school buses of more than 10,000 GVW. A report from 
the U.S. Department of Transportation titled, Safety 
Belts in School Buses, June 1985, and a report from the 
National Transportation Safety Board titled, Crashworthi ness 
of Lc e Post-Standard School Buses, March 1987, both 
conclude that safety belts were not warranted on school 
buses. In addition, the reports found that the "compart- 
menialization" concept incorporated into school bus design 
is providing adequate passenger protection.

2) School districts are not prohibited from installing safety 
oelts on school buses of more than 10,000 GVW. However, 
reliable engineering data is available which indicates 
that installing safety belts on a large school bus presents 
substantial engineering and safety problems. School 
districts are not in a position to accept liability for 
harm to passengers caused by modification of the "compart­
mentalized" passenger area and the state should not mandate 
the use of belts on large school buses in the absence
of federal standards governing the installation of safety 
belts.

D E D I C A T E D  T O  E X C E L L E N C E  I N  E D U C A T I O N
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3) Buses of more than 10,000 GVW are sometimes used for
the transportation of special students who require special 
devices for holding students in seats. These devices 
are intended to support students in the seau and not 
as a "passive restraint" in a accident situation. Use 
of these devices should not be mandated for regular students 
who do not require support to sit in the seat when they 
ride these buses. Safety restraints are required by 
federal regulation in buses of less than 10,000 GVW and 
standards are in place that govern installation of the 
safety restraints. This district would not be concerned 
if passengers in these small buses were required to wear 
the safety restraints provided.

This district supports the Alaska Department of Education's 
position paper on CSHB 167, dated February 10, 1988, and requests 
that school buses of more than 10,000 GVW be clearly exempted 
from this bill.

Sincerely yours,

A i. » / • ’. i J
Bruce P. DeMond 
Superintendent

Saundra C. Hutchins
Pupil Transportation Coordinator

cc; Representative Ron Larson 
Representative Curt Menard 
Senator Jay Kerttula
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P.O. BOX 196650
ANCHORAGE, ALASKA 99519-6650 
(907) 343-4674

Anchorage Ton F ink
MAYOR

M U N IC IPAL H EALTH  & H U M A N  SERVICES C O M M ISSIO N

March 9, 1988

Senato r  Mitch Abood, Chair 
Senate S ta te  A f f a i r s  Committee 
Alaska S t a t e  L e g i s l a tu re  
POB V
Juneau, Alaska 99811 

Dear Senator Abood:

The Municipal Health and Human Serv ices  Commission vould l ik e  to lend t h e i r  
q u a l i f i e d  support  to the passage of CSHB167. U n in te i t io n a l  i n j u r i e s ,  which 
inc lude  motor veh ic le  i n j u r i e s ,  i s  ranked as the secoi d h ighes t  physica l  h e a l th  
problem p r i o r i t y  in  the Anchorage Health  and Human Serv ices  Plan (January 1988).

The e f f e c t i v e n e s s  of sea t  b e l t s  in  the prevention  of premature m o r t a l i t y  due to 
motor vehic3a f a t a l i t i e s  i s  well  documented. In f a c t ,  n a t i o n a l  da ta  es t imates  
th a t  a broad-based s t r a t e g y  in  motor veh ic le  s a f e ty  could reduce motor v e h ic l e -  
r e l a t e d  f a t a l i t i e s ,  i n j u r i e s  and r e l a t e d  cos t s  by 75%. This b i l l  i s  an impor­
t a n t  f i r s t  s t ep ,  however, i t  i s  only a f i r s t  s t e p .  Passage of CSHB 167 r a i s e s  
two i s su e s  which we would l i k e  to see addressed:

1. What f i s c a l  or a d m in i s t r a t iv e  p rov is ions  w i l l  encourage enforcement;  
and,

2.  WhaL can the s t a t e  do to work with the  fede ra l  government to encourage 
auto manufacturers to i n s t a l l  a i r  bags and o th e r  passive r e s t r a i n t s .
I t  i s  our unders tanding t h a t  the  fede ra l  Department of T ran sp o r ta t io n  
has agreed th a t  i f  tw o- th i rd s  of the s t a t e s  pass sea t  b e l t  laws th a t  
auto manufacturers can avoid the  i n s t a l l a t i o n  of s a f e r  pass ive  
r e s t r a i n t s .  Alaska may wish to postpone temporary le g a l  measures and 
Instead focus on educa t iona l  measures in  an e f f o r t  to encourage the 
Implementation of pass ive r e s t r a i n t s  which, aga in ,  provide s a f e r  a l t e r ­
na t ive s  and longer term b e n e f i t s .
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I f  you have any ques t ions ,  p lease  c a l l  me (562-2828) o r  our s t a f f  (343-4674) .  

S in c e re ly ,

Gari B. Andre in i ,  Chair
Municipal Health and Human Serv ices  Commission

cc:  Representa t ive  Sam C ot ten ,  Sponsor
Represen ta t ive  Johnny E l l i s ,  Co-Sponsor 
Represen ta t ive  Fran Ulmer, Co-Sponsor 
Represen ta t ive  N i i lo  Koponen, Co-Sponsor 
Represen ta t ive  V i rg in ia  C o l l i n s ,  Co-Sponsor 
Representa t ive  Dave Donley, Co-Sponsor 
Represen ta t ive  Max Gruenberg, Co-Sponsor 
Represen ta t ive  Alyce Hanley, Co-Sponsor 
Represen ta t ive  Kay Brown, Co-Sponsor 
Represen ta t ive  B i l l  Hudson, Co-Sponsor 
Represen ta t ive  Randy P h i l l i p s ,  Co-Sponsor 
Represen ta t ive  C l i f f  Davidson, Co-Sponsor 
Represen ta t ive  Jim Zawacki, Co-Sponsor 
Senate S t a t e  A f f a i r s  Committee
Myra Munson, Department of Health  and Soc ia l  S e rv ice s ,  Commissioner,

S ta t e  of Alaska 
Anchorage Municipal Assembly 
Tom Fink, Mayor, Munic ipal i ty  of Anchorage 
Ron G a rz in i ,  Manager, M unic ipa l i ty  of Anchorage
Robert A. (Bert )  H a i l ,  D i r e c to r ,  Department of Health  and Human S e rv ice s ,  

Munic ipal i ty  of Anchorage

SJ7/dPD20
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See.  28.05.095(a)(2),  page 1, l ines 15-16, m a n d a te s  th a t  the  d r ive r  of a school  bus 
w e a r  a s a f e ty  bel t  while o p e ra t in g  the  vehicle .  The D e p a r tm e n t  of  Educat ion  
s t r ong ly  support s  this  r eq u i r em e n t .

See.  28.05.095(c)(4),  page 2, l ines 6 -9 ,  m a n d a te s  t h a t  passengers  in a school  bus 
equipped with s a f e t y  be l t s  w e a r  the  bel ts .  The D e p a r tm e n t  of  Educa t ion  opposes  
th is  r eq u i r em e n t  for  t h e  following reasons:

1. S a f e ty  he l ts  tire not  requ i red  in large  school  buses  -  The  U.S. D e p a r tm e n t  of  
Transpo r ta t ion  has  conc luded  in a r e p o r t  t i t led  S a f e ty  Bel ts  in School  Buses 
(June,  1935) t h a t  the  c u r r e n t  cons t ru c t io n  of  school  buses  r e f e r r e d  to  as  
" c o m p a r tm e n ta l i z a t io n "  (high back ,  c lose  t o g e t h e r ,  wel l  padded,  e ne rgy  
absorbing sea t s )  prov ides  a d e q u a te  occupan t  p ro te c t io n ,  and t h a t  a  Fede ra l  
r e q u i r e m e n t  for  s a f e t y  be l t s  in large school  buses  is not  w a r ra n t e d .

2. There  a re  no s t a n d a rd s  fo r  in s ta l l a t ion  of  s a f e t y  be l t s  in large school  buses  -  
The Federa l  gov e rn m e n t  has not  issued s t a n d a r d s  fo r  inst a l l a t ion  of  s a f e t y  be l ts  
in kirge school  buses.  Sea t  s t r e n g th ,  f loor  s t r e n g th ,  ancho rage  r e q u i r e m e n ts ,  
he l t  type  and s ize ,  e t c .  have  not  been  speci f ied.

3. Some large school  buses in Alaska a r e  neve r th e l e s s  pa r t ia l ly  equ ipped  wi th  
s a f e t y  be l t s  -  The f ac t  t h a t  s a f e t y  be l t s  a r e  not  r equ i red  in large  school  buses,  
and t h a t  no in s ta l l a t ion  s t a n d a rd s  e x is t ,  does  not  p rec lude  a  local  school  
d i s t r i c t  f rom instal l ing  be l t s  if it  so des ire s .  Many b e l t s  s e rve  only as  
r e s t r a in ing  l ev ic es  for  spec ia l  e d u c a t io n  s tu d e n t s ,  and  a re  not  in tended  to  
p r o t e c t  s tu d e n t s  in the  e v e n t  o f  an  a c c ide n t .

The D e p a r tm e n t  o f  Educa t ion  does  not  m a in ta in  s t a t i s t i c s  on th e  age ,  s ize ,  and 
num ber  of  buses  equ ipped  wi th  s a f e t y  be l ts ,  nor  how t h e  be l ts  w e r e  insta l led.
It is conce ivab le  t h a t  som e  be l t s  have  not  been a d e q u a t e ly  insta l led ,  and th a t  
t h e  following s i t u a t io n s  may  exis t :

a. buses  wi th  b e l t s  on s e a t s  no t  well  anchored  to  the  f loor  and  in som e  c a s e s  
which have no padding to  c o v e r  t h e  m e t a l  s e a t  f r a m e .

b. buses wi th  s e a t  c o n s t r u c t i o n  i n a d e q u a te  to  w i th s t a n d  the  fo rc e s  g e n e r a t e d  
by s a f e t y  b e l t s  which could  co l l apse  wi th  pupi ls h e l t ed  to  t h em .

e. buses wi th  f loor  s t r e n g t h  t h a t  has  d e t e r i o r a t e d  due  to  s e v e r e  w e a t h e r  
c ond i t ions  and  var i ed  m a i n t e n a n c e  m aking  t h e  f loor  less c a p a b le  of  
w i th s ta nd ing  th e  fo rces  o f  the  bus s e a t  wi th  be l t e d  passenge rs  in a  c r a s h  
s i t ua t i on .

d. buses  with inoperab le  s a f e t y  be l ts .

e. buses  wi th  s a f e t y  b e l t s  a t  s o m e  s e a t i n g  posi t ions,  and  not  a t  o t h e r  s e a t i n g
posi tions.
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4. Possibly more  injur ies to  b e l t e d  passengers  in school  buses  -  C rash  t e s t in g  
c o n d u c te d  by the  C anad ian  g o v e rn m e n t  and r e p o r t e d  in the  publ ica t ion School  
Bus S a fe ty  Study issued J a n u a r y ,  1985 by T ra n sp o r t  C i n a d a  (same as  U.S. 
D e p a r tm e n t  of  T ranspor ta t io n )  ind ica te s  t h a t  t h e  use o f  lap s e a t  be l t s  in 
var ious s izes  of  school  buses m a y  resu l t  in m ore  s e v e r e  bead  and neck  injur ies  
fo r  a. be l t ed  occupan t  than  fo r  an  u nbe l t ed  one in a  se ve re  f ron ta l  coll is ion.

5. It is not  in S t a t e ' s  bes t  i n t e r e s t  to  a c c e p t  l iabi l i ty  in e v e n t  of  an  a c c id e n t  -  
C u r ren t ly ,  the  local school  d i s t r i c t  would be l iable  in the  e ven t  of  an a c c id e n t  
w he re  a  s tu d e n t  was  injured in a  school  bus in which the  d i s t r i c t  r equ i red  the  
s tu d e n t  to be b e l t ed  in. If the  S t a t e  m a n d a t e d  use of  b e l t s  in school  buses , the  
S t a t e  would assume l iabi li ty.  This l iabi l i ty  could be s u bs ta n t ia l  cons ider ing 
t h a t  the  Federa l  g o v e rn m e n t  n e i t h e r  m a n d a t e s  s a f e t y  be l t s  in large  school  
buses,  no r  has  issued in s ta l l a t ion  s t a n d a rd s  o f  s a m e .

6. Addit ional  po ten t ia l  increased  cos t  to  s t a t e  -  Sec t ion  28.05.095(b)  r equ i r e s  t h a t  
t h e  school  bus d r iv e r  p roper ly  s e c u r e  e a c h  pas senge r  b e fo r e  moving th e  bus.
This would add e x t r a  t i m e  to  school  bus rou te s ,  r e su l t ing  in i nc reased  c o n t r a c t  
c o s t s  fo r  d r iv e r  t i m e  and possibly e x t r a  buses  due  to  leng th  of  rou te s .  The 
S t a t e  m ay  also be e x p e c t e d  to  provide t r a in ing  of  bus d r ive rs  on w ha t  
c o n s t i t u t e s  "p roper  s e c u r e m e n t "  of t h e  var ious s izes  of  passengers  th e y  
t r a n s p o r t .  C o r r e c t  be l t  posi t ioning is c r i t i c a l .  Because  a  c h i ld 's  body is less 
deve lo ped  th a n  an adul t ,  abdomina l  in jur ies  could o c c u r  i f the  be l t  is worn 
ac ros s  t h e  s to m a c h ,  r a t h e r  th a n  low on th e  pelvis.

RECOMMENDATION

The D e p a r t m e n t  o f  Educa t ion  r e c o m m e n d s  t h a t  un t i l  such  t i m e  t h a t  the  F e de ra l  
g o v e rn m e n t  m a n d a t e s  in s ta l l a t ion  o f  s a f e t y  be l t s  on la rge  school  buses , t h e  S t a t e  of  
Alaska  should leave  t h e  dec is ion  to  t h e  local  school  d i s t r i c t  as  to  w h e t h e r  o r  not  
t h e y  w a n t  be l t s  on t h e i r  buses , how th e  b e l t s  will  be inst a l l ed ,  and w h e t h e r  use of  
the  b e l t s  will  be  m anda to ry .

We do not  be l i eve  it is in the  S t a t e ’s  bes t  i n t e r e s t  to  a s sum e  l iab i l i ty  fo r  injur ies  
t h a t  m ay  o c c u r  t o  s tu d e n t s  in schoo l  buses  who a r e  w e a r in g  s a f e t y  b e l t s  t h a t  a r e  not  
a d e q u a t e ly  insta l led.

We r e c o m m e n d  t h a t  t h e  fo l lowing a m e n d m e n t  t o  CSHB 167 be c ons ide red  on page  I, 
l ines  28 and 29:

(c) Subsec t ions  (a) and (b) do no t  app ly  to

(1) pa s se nge r s  in a  school  bus o r  an  e m e r g e n c y  veh ic le

t

M . Commissioner
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The Honorable Mitch Abood 
Alaska State Legislature 
P.O. Box V
Juneau, Alaska 99811

RE: CSHB 167 "An Act relating to mandatory use
of safety devices in motor vehicles.'1

Dear Senator Abood:

As you know, there were fewer traffic deaths in Alaska during 1987 than any 
other year since 1973. Total traffic fatalities decreased almost fifty 
percent in the last four years from 150 in 1983 to 76 in 1987. This decrease 
is due in part to the strong DWI legislation that you sponsored in 1983. But 
still, 76 fellow Alaskans lost their lives in automobile crashes last year.
We must continue to combat this tragedy in every way that we can to reduce 
the loss of life, major injuries and economic loss that occurs on our high­
ways each year.

A mandatory safety device use law such as CSHB 167 would help us win this 
battle. It is estimated that twenty to thirty Alaskan lives would be saved 
each year by the passage of this very important legislation. The current 
societal costs to Alaska of fatal crashes would also be reduced by approxi­
mately 6.5 million to 9.75 million dollars a year.

Currently thirty-one other States and the District of Columbia have passed 
mandatory use laws, and in every instance there has been a dramatic increase 
in automotive restraint use and a resultant decrease in fatal and serious 
injury crashes. A mandatory use law in Alaska has more potential for saving 
lives and reducing the number of serious injuries to our fellow Alaskans than 
any other action we could take at this time.

As the primary objective of this legislation is to save lives and reduce 
injuries that are the result of automobile crashes, I urge your support in 
moving this bill through you^ committee as soon as possible. Please feel 
free to call me should you require any additional information.

Arthur English 
Commissioner

L 2 L H



BILL NO: CSHB 167 (Jud) am DATE: H/4/38

The intent of this legislation is to reduce deaths and serious injuries to 
occupants of motor vehicles by promoting the greater use of safety belts by the 
motoring public.

Thirty-one states have enacted bills requiring the use of safety belts. 
Jurisdictions that have had the longest experience with their laws have 
found that the greater the level of increase in seatbelt use, the greater 
the reduction in fatalities and serious injuries.

House Bill 167 has the potential to save as many as 35 lives in Alaska each 
year. This figure assumes a 70% compliance rate and a 50% effectiveness 
rate. Because the bill allows only "secondary" enforcement, it may be 
difficult to achieve this level of use; however, surveys conducted over the 
past two years by Hellenthal and Associates indicate that approximately 80% 
of the Alaskans surveyed will wear safety belts simply because such a 
law exists.

We recommend passage of HB 167 as written.

Arthur English 
Commissioner
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SHORT SYNOPSIS

OF

SCS HB 167 (State Affairs)

* Section 1 repeals and reenacts AS 28.05.095, the 
current statute requiring the use of child safety devices, to 
provide for the following:

(a) would allow that in a civil action brought by a 
person hurt in an auto accident, the judge or jury must 
consider the fact that the person wasn't wearing a seat belt, 
and so it's partly the person's fault that he or she got hurt.

(b) is essentially the same as current statute requiring 
safety device use for children, except that the age is raised 
to 16, instead of 7, years old. Children under 4 would still 
have to be in carseats.

(c) provides exemptions from subsection (b) for people in 
emergency vehicles, or who are delivering papers or mail, or 
who are already exempted under other regulations, or who are 
in cars not originally equipped with seatbelts. An addition 
to this subsection is (5) which provides a rural exemption 
identical to that in AS 28.22.200, the mandatory auto 
liability insurance law.

(d) prohibits a person rrom removing the seat belts in a 
car, in order to qualify for an exemption under (c).

(e) restrains the state from stopping a car just to see 
iif the kids are buckled up. This would make the provisions of 
(b) a secondary offense (currently, this is not a secondary 
offense).

* Section 2 is a technical cnange that allows the 
commissioner of public safety to adopt regulations exempting 
certain classes of children, due to physical or medical 
conditions, from the requirement to use a seat belt. Current 
language says "child safety device", this bill would add "seat 
belt".

* Section 3 provides in (a) that a person convicted of 
removing seat belts under (d) could he c his or her fine 
waived if the $15 was donated to EMS. This subsection also 
deletes current language assessing demerit points for this 
violation.

Under subsection (b), the section attaches an infraction 
penalty to a violation of AS 28.05.095(b), and assesses 
demerit points. The bill retains a provision that the court 
can dismiss the citation and not assess the demerit points, if 
proof of acquisition and installation of a child safety devico 
is provided to a peace officer.
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O r i g i n a l  s p o n s o r s :  C o t t e n ,  U l m e r ,
K o p o n e n ,  e t  a l .

1 I N  THE HOUSE

2 SENATE CS FOR CS FOR HOUSE B I L L  NO. 167  ( )

3 IN  THE LEGISLATURE OF THE STATE OF ALASKA

4 F IFTEE N TH  LEGISLATURE -  SECOND S E S S IO N

5 A B I L L

6 F o r  a n  A c t  e n t i t l e d :  " A n  A c t  r e l a t i n g  t o  m a n d a t o r y  u s e  o f  s a f e t y  d e v i c e s

7 i n  m o t o r  v e h i c l e s . "

8 BE I T  ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

9 *  S e c t i o n  1 .  AS 2 8 . 0 5 . 0 9 5  i s  r e p e a l e d  a n d  r e e n a c t e d  t o  r e a d :

S e c .  2 8 . 0 5 . 0 9 5 .  USE OF SAFETY D E V I C E S .  ( a )  E x c e p t  a s  p r o v i d e d

i n  ( b )  o f  t h i s  s e c t i o n ,  a  p e r s o n  m a y  n o t  b e  r e q u i r e d  t o  w e a r  a  s a f e t y

b e l t .  E v i d e n c e  t h a t  a  p e r s o n  w a s  n o t  w e a r i n g  a  s a f e t y  b e l t  s h a l l  b e

c o n s i d e r e d  b y  t h e  f a c t  f i n d e r  i n  d e t e r m i n i n g  a n  a w a r d  o f  d a m a g e s  i n  a  

c i v i l  a c t i o n  t o  r e c o v e r  d a m a g e s  f o r  p e r s o n a l  i n j u r y  i n v o l v i n g  a  m o t o r  

15 | v e h i c l e .

,6 ( b )  E x c e p t  a s  p r o v i d e d  i n  ( c )  o f  t h i s  s e c t i o n ,  a  d r i v e r  m a y  n o t

t r a n s p o r t  a  c h i l d  u n d e r  t h e  a g e  o f  16 i n  a  m o t o r  v e h i c l e  u n l e s s  t h e  

d r i v e r  h a s  p r o v i d e d  a n d  p r o p e r l y  s e c u r e d  e a c h  c h i l d  a s  d e s c r i b e d  i n  

t h i s  s u b s e c t i o n .  I f  t h e  c h i l d  i s  l e s s  t h a n  f o u r  y e a r s  o f  a g e .  t h e

c h i l d  s h a l l  b e  p r o p e r l y  s e c u r e d  i n  a  c h i l d  s a f e t y  d e v i c e  m e e t i n g  t h e

2 1 ; s t a n d a r d s  o f  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  f o r  a

c h i l d  s a f e t y  d e v i c e  f o r  i n f a n t s .  I f  t h e  c h i l d  i s  f o u r  b u t  n o t  y e t  16

y e a r s  o f  a g e ,  t h e  c h i l d  s h a l l  b e  p r o p e r l y  s e c u r e d  i n  a  c h i l d  s a f e t y

2 - j d e v i c e  a p p r o v e d  f o r  a c h i l d  o f  t h a t  a g e  a n d  s i z e  b y  t h e  U n i t e d  S t a t e s

29n D e p a r t m e n t  o f  T r a n s p o r t a t i o n  o r  i n  a  s a f e t y  b e l t ,  w h i c h e v e r  i s  a p p r o -

26 p r i a t e  f o r  t h e  p a r t i c u l a r  c h i l d .

27 (c) Subsection (b) does not apply to

28 (1) passengers in an emergency vehiclej

(2) a vehicle operator acting in the course of employment
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d e l i v e r i n g  m a i l  o r  n e w s p a p e r s  f r o m  i n s i d e  t h e  v e h i c l e  t o  r o a d s i d e  m a i l  

o r  n e w s p a p e r  b o x e s ;

( 3 )  a  c h i l d  o r  c l a s s  o f  c h i l d r e n  e x e m p t e d  b y  r e g u l a t i o n  

u n d e r  AS 2 8 . 0 5 . 0 9 6 ;

(A )  a  c h i l d  r e q u i r e d  t o  b e  r e s t r a i n e d  b y  s a f e t y  b e l t s  u n d e r  

( b )  o f  t h i s  s e c t i o n  i f  t h e  m o t o r  v e h i c l e  i s  n o t  e q u i p p e d  w i t h  s a f e t y  

b e l t s ;  o r

( 5 )  a  m o t o r  v e h i c l e  b e i n g  o p e r a t e d  o n  a  h i g h w a y ,  v e h i c u l a r  

w a y ,  o r  a  p u b l i c  p a r k i n g  p l a c e  i n  t h e  s t a t e  t h a t  i s  n o t  c o n n e c t e d  b y  a  

l a n d  h i g h w a y  o r  v e h i c u l a r  w a y  t o

(A)  t h e  l a n d - c o n n e c t e d  s t a t e  h i g h w a y  s y s t e m ;  o r

( B )  a  h i g h w a y  o r  v e h i c u l a r  w a y  w i t h  a n  a v e r a g e  d a i l y

t r a f f i c  v o l u m e  g r e a t e r  t h a n  A 9 9 .

( d )  A p e r s o n  m ay  n o t  r e m o v e  a  s a f e t y  b e l t  f r o m  a  v e h i c l e  s o l e l y  

t o  b e  e x e m p t e d  u n d e r  ( c ) ( A )  o f  t h i s  s e c t i o n .

( e )  N o t w i t h s t a n d i n g  a n y  o t h e r  p r o v i s i o n  o f  l a w ,  a  p e a c e  o f f i c e r  

m a y  n o t  s t o p  o r  d e t a i n  a  m o t o r  v e n i c l e  t o  d e t e r m i n e  c o m p l i a n c e  w i t h

( b )  o f  t h i s  s e c t i o n ,  o r  i s s u e  a  c i t a t i o n  f o r  a  v i o l a t i o n  o f  ( b )  o f  

t h i s  s e c t i o n ,  u n l e s s  t h e  p e a c e  o f f i c e r  h a s  p r o b a b l e  c a u s e  t o  s t o p  o r  

d e t a i n  t h e  m o t o r  v e h i c l e  o t h e r  t h a n  f o r  a  v i o l a t i o n  o f  ( b )  o f  t h i s  

s e c t i o n .

* S e c .  2 .  AS 2 8 . 0 5 . 0 9 6 ( a )  i s  a m e n d e d  t o  r e a d :

( a )  T h e  c o m m i s s i o n e r  o f  p u b l i c  s a f e t y  m a y  a d o p t  r e g u l a t i o n s  t o  

e x e m p t  a  c h i l d  o r  a  c l a s s  o f  c h i l d r e n  f r o m  t h e  r e q u i r e m e n t s  o f  AS 2 8 . -

0 5 . 0 9 5  i f  t h e  c o m m i s s i o n e r  d e t e r m i n e s  t h a t  t h e  u s e  o f  a  s a f e t y  b e l t  o r  

c h i l d  s a f e t y  d e v i c e  i s  i m p r a c t i c a l  b e c a u s e  o f  p h y s i c a l  o r  m e d i c a l  

c o n d i t i o n s  o f  t h e  c h i l d .

*  S e c .  3 .  AS 2 8 . 0 5 . 0 9 9  i s  a m e n d e d  t o  r e a d :

S e c .  2 8 . 0 5 . 0 9 9 .  PENALTY, ( a )  A p e r s o n  c o n v i c t e d  o f  a  v i o l a t i o n
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of AS 28.05.095(d) [AS 28.05.095(a) OR (c)] is guilty of an infraction 

and may be fined up to $15 or the court may waive the fine if the 

person convicted donates $15 to EMS (Emergency Medical Services) 

[ASSESSED DEMERIT POINTS AS DETERMINED BY REGULATIONS OF THE DEPART­

MENT, NOTWITHSTANDING THE PROVISIONS OF AS 28.15.231(b)].

(b) A person convicted of a violation of AS 28.05.095(b) is 

guilty of an infraction and may be assessed demerit points as deter­

mined by regulations of the department, notwithstanding the provisions 

of AS 28.15.231(b). A person who violates AS 28.05.095(b) [AS 28.05.- 

095(a)! by failing to provide a child safety device or safety belt 

[SEATBELT] may provide a peace officer, including a village safety 

officer, proof of purchase or acquisition, and installation, of an 

approved child safety device or safety b e l t  [SEATBELT]. If the proof 

is provided within 30 days after the issuance of a citation for the 

infraction, the court shall dismiss the citation and no points shall 

be assessed under this subsection [(a) OF THIS SECTION] unless the 

person has

(1) been convicted previously for violating that section by 
failing to provide a child safety device or safety belt [SEATBELT];

(2) been cited for failure to provide a child safety device 

or safety belt [SEATBELT] and has forfeited the bail required by the 

citation; or

(3) provided the proof required by this subsection on a 

prior occasion.
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