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The Nat iona l  Crash Seve r i t y  Study (NCSS) i s  a  major acc iden t  data 
c o l l e c t i o n  program o f  the Nat iona l  Center f o r  S t a t i s t i c s  and Analys is  (NCSA) 
of the Na t iona l  Highway T r a f f i c  Safety  Adm in i s t r a t i on  (NHTSA). Data 
c o l l e c t i o n  began on January 1, 1977 and terminated on March 31, 1979. Th is  
r e p o r t  presents  t a b u l a t i o n s  o f  acc idents  i n v o l v i n g  towed passenger ca rs  f o r  
the  e n t i r e  twenty-seven month per iod.  A supplement t o  t h i s  p u b l i c a t i o n ,  
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NCSS s t a t i s t i c s : .  L i g h t  Trucks and Vans, presents comparable t a b u l a t i o n s  f o r  
acc idents  i n v o l v i n g  towed l i g h t  t r ucks  and vans f o r  t he  l a s t  twelve months 
o f  the  study. 

Accidents were i n v e s t i g a t e d  i n  seven geographic areas w i t h i n  t h e  
con t i nen ta l  Un i ted  States se lec ted  so t h a t  t he  aggregate o f  t he  areas c l o s e l y  
resembles the  u rban i za t i on  d i s t r i b u t i o n  o f  t h e  e n t i r e  count ry .  W i t h i n  each 
area, a  s t r a t i f i e d  sampling p l an  was used t o  ga ther  d e t a i l e d  i n f o rma t i on  on 
passenger cars ,  l i g h t  t r ucks ,  and vans (and t h e i r  occupants) i n  acc iden ts  
severe enough t o  r e q u i r e  t h a t  t he  veh ic les  be towed f rom t h e  scene. 

The combined i n v e s t i g a t i o n s  presented here t o t a l  11,386 acc idents ,  
14,805 towed veh ic les ,  24,976 v e h i c l e  occupants, and 917 f a t a l i t i e s .  The 
t ab les  and f i g u r e s  i n  t h i s  r e p o r t  were generated us i ng  computer f i l e s  f o r  
a  passenger ca r  subset o f  the  NCSS data,  and represen t  o n l y  a  ve ry  broad 
t reatment  o f  t h e  data.  - 
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T h i s  document has been oreoared f rom a  subset of t h e  N a t i o n a l  Crash 
S e v e r i t y  Study data r e s t r i c t e d  t o  acc idents  i n  w h i c h  t h e  m o s t  s e v e r e  
i n j u r y  i n  t h e  acc ident  occurred t o  an occupant o f  a  towed passenger car .  
Dur ing  t h e  f i r s t  phase of the  s tudy (January 1977 through March 1 9 7 8 ) ,  
on ly  a c c i d e n t s  t h a t  met t h e  above c r i t e r i a  were s a m p l e d .  D u r i n g  t h e  
second phase ( A p r i l  1978 through March 1979), a c c i d e n t s  i n w h i c h  t h e  
most severe i n j u r y  occurred t o  t h e  occupant o f  a  l i g h t  t r u c k  o r  van were 
a l s o  inc luded .  Such acc iden ts  have been excluded f rom t h i s  subset, b u t  
they  and any o t h e r  acc idents  i n v o l v i n g  a  towed l i g h t  t r u c k  o r  v a n  a r e  
desc r ibed  i n  a  sypplementary r e p o r t ,  NCSS S t a t i s t i c s :  L i g h t  T r u c k s  a n d  
Vans. June 1980. 

T h i s  r e p o r t  i s  l i m i t e d ,  then,  t o  d e s c r i p t i v e  s t a t i s t i c s  on a l l  t h e  
acc iden ts ,  veh ic les ,  and occupants i n  t h e  p a s s e n g e r  c a r  s u b s e t  a n d  
covers t h e  twenty-seven months from January 1977 t h r o u g h  M a r c h  1 9 7 9 .  
A1 1  t a b l e s  i n  t h i s  r e p o r t  were prepared f rom computer ized NCSS f i l e s .  

The N a t i o n a l  Crash S e v e r i t y  Study (NCSS) i s  a  major  data  c o l l e c t i o n  
program of t h e  N a t i o n a l  Center f o r  S t a t i s t i c s  and A n a l y s i s  (NCSA) o f  t h e  
N a t i o n a l  Highway T r a f f i c  Sa fe ty  A d m i n i s t r a t  i o n  (NHTSA) . T h i  s  s t u d y  
c o l l e c t s  a  common s e t  o f  d e t a i l e d  i n f o r m a t i o n  on passenger c a r s ,  1  i g h t  
t r u c k s ,  and vans (and t h e i r  occupants) i n v o l v e d  i n  acc iden ts  which w e r e  
severe enough t o  r e q u i r e  an e l i g i b l e  v e h i c l e  t o  be towed f ro in t h e  scene. 
P e d e s t r i a n  acc idents ,  and o t h e r  acc iden ts  i n  which t h e  e l i g i b l e  v e h i c l e  
d i d  no t  have t o  be towed away, a r e  excluded fro111 t h i s  study. T h e  N C S S  
data  s e t  i nc ludes  d e s c r i p t i v e  i n f o r m a t i o n  on t h e  acc iden t ,  t h e  veh ic les ,  
t h e  occupants and t h e i r  i n j u r i e s ,  a n d  a  c o r i l p u t e d  e s t i m a t e  o f  t h e  
ins tantaneous change i n  v e l o c i t y  o f  t h e  v e h i c l e  d u r i n g  t h e  impact p h a s e  
o f  t h e  crash ( c a l l e d  " D e l t a  V " ) .  Some i n f o r m a t i o n  o n  o t h e r  v e h i c l e s  
i n v o l v e d  i n  these  a c c i d e n t s  ( s u c h  a s  h e a v y  t r u c k s ,  o r  n o n - t o w e d  
passenger c a r s )  i s  a l s o  i n c l u d e d  i n  t h e  d a t a  set .  

Accident  i n v e s t i g a t i o n s  a re  conducted i n  seven geographic a reas  o f  
t h e  c o n t i n e n t a l  U n i t e d  States.  These areas were no t  se lec ted  a t  random, 
b u t  r a t h e r  were chosen b e c a u s e  t h e  NCSA j u d g e d  t h a t  h i g h - q u a l i t y  
acc ident  i n v e s t i g a t i o n  teams c o u l d  be rea,di l y  e s t a b l i s h e d  i n  them. T h e  
seven areas and t h e i r  c o n t r a c t o r s  are:  

1. E r i e  County, New York (minus t h e  City o f  B u f f a l o )  
Calspan F i e l d  Serv i ces  

2. S i x teen  Count ies  i n  Southwest I n d i a n a  
Ind iana  U n i v e r s i t y  

1 Leda R i c c i ,  e d . ,  NCSS S t a t i s t i c s :  L i g h t  T r u c k s  a n d  Vans.  
Sponsored by t h e  N a t i o n a l  H i  qhway 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 .  
~ e p a r t m e n t  o f  ~ r a n s ~ o r t a t i  on,-washi ngton, D. C., under Cont rac t  No. DOT:  
HS-8-01944. Ann Arbor :  Highway S a f e t y  Research I n s t i t u t e ,  The U n i v e r s i t y  
o f  Michigan, June 1980, Report  No, UM-HSRI-80-37. 



3.  Washtenaw and Lenawee Count ies ,  M ich igan  
The U n i v e r s i t y  o f  M ich igan  
Highway S c f e t y  Research I n s t i t u t e  (HSRI) 

4. Miami, F l o r i d a  
U n i v e r s i t , ~  o f  Miami 

5. L e x i  ngton,  Kentucky,  and seven su r round i  ng c o u n t i e s  
U n i v e r s i t y  o f  Kentucky 

6. F i f t e e n  c o u n t i e s  i n  South Texas 
Southwest Research I n s t i t u t e  (SWRI) 

7 .  Los Angeles, C a l i f o r n i a  ( t h r e e  p o l i c e  d i s t r i c t s  o n l y )  
Dynamic S c i  ence I n c o r p o r a t e d  

W i t h i n  each d a t a  c o l l e c t i o n  a rea ,  a c c i d e n t s  w e r e  s e l e c t e d  f o r  
i n v e s t i g a t i o n  by s t r i c t  a d h e r e n c e  t o  a  s t  r a t  i f  i e d  s a m p l  i n g  p l  an .  
Acc iden ts  e l i g i b l e  f o r  i n v e s t i g a t i o n  a r e  - a l l  p o l i c e - r e p o r t e d  a c c i d e n t s  
w i t h i n  t h e  d e f i n e d  geograph ic  areas  i n  w h i c h  a t  l e a s t  o n e  o c c u p i e d  
passenger c a r ,  l i g h t  t r u c k ,  o r  van was t o w e d  f r o n ~  t h e  s c e n e  d u e  t o  
c o l l i s i o n  damage. A towed p a s s e n g e r  c a r ,  l i g h t  t r u c k ,  o r  v a n  i s  
r e f e r r e d  t o  as a  "case" v e h i c l e .  Each e l i g i b l e  a c c i d e n t  has one o r  rliore 
case veh i c les .  

Each e l i g i b l e  a c c i d e n t  i s  ass igned  t o  one o f  t h r e e  s t r a t a  a c c o r d i n g  
t o  t h e  h i g h e s t  t r e a t m e n t  c a t e g o r y  i n  a  case v e h i c l e .  D e f i n i t i o n s  o f  t h e  
t h r e e  s t r a t a  and t h e  samp l i ng  r a t e s  used a r e  as f o l l o w s :  

S t r a t u m  1. An e l i g i b l e  a c c i d e n t  i n  w h i c h  a t  l e a s t  o n e  c a s e  
v e h i c l e  occupant  was h o s p i t a l i z e d  o v e r n i g h t  o r  f a t a l  l y  i n j u r e d .  
T h i s  s t r a t u m  was sampled a t  a  r a t e  o f  100% ( a l l  a c c i d e n t s  i n  t h i s  
s t r a t u m  a r e  i n v e s t i g a t e d ) .  

S t ra tum 2. An e l i g i b l e  a c c i d e n t  n o t  i n  S t r a t u m  1, b u t  i n  w h i c h  a t  
l e a s t  one case v e h i c l e  occupant  was t r a n s p o r t e d  f r o m  t h e  a c c i d e n t  
scene t o  a  h o s p i t a l  o r  o t h e r  t r e a t m e n t  f a c i  1  i ty  i n  a  p o l i c e ,  f i r e ,  
o r  o t h e r  emergency v e h i c l e .  T h i s  s t r a t u m  was  s a m p l e d  a t  a  2 5 %  
r a t e .  

S t ra tu in  3. A l l  o t h e r  e l i g i b l e  a c c i d e n t s  a r e  i n  t h i s  s t r a t u m .  
These a c c i d e n t s  were sampled a t  a  10% r a t e ,  except  i n  Texas, w h e r e  
t h e y  were sampled a t  a 5% r a t e  d u r i n g  t h e  i a s t  t w e l v e  months o f  t h e  
s tudy .  

W i t h i n  each area,  t h e  a c c i d e n t  s e l e c t i o n  methods d i f f e r .  Two o f  
t h e  teams, H S R I  and SWRE, s e l e c t e d  a c c i d e n t s  u s i n g  a  r a n d o m i z a t i o n  
techn ique .  The other .  ,teams used a  s y s t e m a t i c  samp l  e  o f  d a y s .  T h e s e  
tearns i n v e s t i g a t e d  a l l  e l i g i b l e  a c c i d e n t s  on e v e r y  f o u r t h  day i n  S t r a t u m  
2 and a l l  e l i g i b l e  a c c i d e n t s  on  e v e r y  t e n t h  day i n  S t r a t u m  3, e x c e p t  i n  
Los Angeles, where -. h a l f  of t h e  e l i g i b l e  a c c i d e n t s  o n  e v e r y  f i f t h  d a y  
were i n v e s t i g a t e d  i n  S t r a t u m  3, 



F o r  a n a l y s i s ,  each case i s  ass igned a  we igh t  equal t o  t h e  i n v e r s e  
of i t s  sampl ing  f r a c t i o n :  1 i n  S t ra tum 1, 4 i n  S t ra tum 2, and 1 0  o r  2 0  
i n  S t r a t u m  3. I n  t a b u l a t i n g  da ta  from t h e  f i l e ,  each o b s e r v a t i o n  was  
m u l t i p l i e d  by i t s  case weight  i n  o r d e r  t o  produce a n  e s t i m a t e  o f  t h e  
t o t a l  towaway p o p u l a t i o n  f o r  t h e  aggregate o f  t h e  seven NCSS areas. F o r  
example, t h e  NCSS passenger c a r  s u b s e t  f i l e  u s e d  t o  c o m p i l e  t h e s e  
s t a t i s t i c s  c o n t a i n s  i n f o r m a t i o n  on 11,386 acc idents .  M u l t i p l i c a t i o n  o f  
each o f  t hese  acc iden ts  by i t s  a p p r o p r i a t e  we ight  produces an e s t i m a t e d  
t o t a l  f o r  t h e  aggregate o f  t h e  seven areas o f  54,318 a c c i d e n t s  i n v o l v i n g  
a  towed passenger c a r  ( w i t h  t h e  most severe  i n j u r y  i n  t h e  a c c i d e n t s  
o c c u r r i  ng i n  t h e  passenger c a r ) .  Simi 1  a r l y ,  14,805 towed passenger ca rs  
were i n v o l v e d  i n  t h e  11,386 acc iden ts  p r o d u c i n g  a  w e i g h t e d  t o t a l  o f  
67,284 towed passenger cars  i n v o l v e d  i n  a c c i d e n t s  f o r  t h e  a g g r e g a t e ;  
24,976 occupants o f  towed passenger ca rs  were i n v e s t i g a t e d ,  p r o d u c i n g  a  
weighted t o t a l  o f  106,121 occupants o f  towed p a s s e n g e r  c a r s .  S i n c e  
acc iden ts  i n v o l v i n g  a  f a t a l i t y  were always sampled a t  a  100% r a t e ,  t h e  
i n v e s t i g a t e d  and weighted number of f a t a l i t i e s  a r e  equal  (917). Un l  e s s  
o the rw ise  i n d i c a t e d ,  t h e  s t a t i s t i c s  p r e s e n t e d  i n  t h i s  r e p o r t  a r e  
weighted and a r e  aggregated o v e r  a l l  seven d a t a  c o l l e c t i o n  areas. 

T a b u l a t i o n s  l a b e l e d  "case v e h i c l e s "  i n c l u d e  o n l y  t o w e d  p a s s e n g e r  
cars. S i m i l a r l y  t a b u l a t i o n s  l a b e l e d  "case v e h i c l e  o c c u p a n t s "  i n c l  u d e  
o n l y  occupants of those towed passenger cars. T a b u l a t i o n s  w h i c h  a r e  
l a b e l e d  " a l l  v e h i c l e s "  i n c l u d e  t h e  case v e h i c l e s  ( towed passenger c a r s ) ,  
p l u s  any o t h e r  v e h i c l e s  (non-towed passenger cars ,  1  i g h t  t r u c k s  , v a n s  , 
heavy t r u c k s ,  e t c . )  wh ich  were i n v o l v e d  i n  a c c i d e n t s  i n  t h e  s u b s e t .  
T a b u l a t i o n s  l a b e l e d  " a l l  occupants"  i n c l u d e  t h e  case v e h i c l e  o c c u p a n t s  
( i n  passenger c a r s ) ,  p l u s  t h e  occupants o f  t h e  o t h e r  v e h i c l e s  i n  t h e  
acc iden t  subset. 

The r e s u l t i n g  s t a t i s t i c s  a r e  n o t  n a t i o n a l  e s t i m a t e s  b e c a u s e  t h e  
areas f o r  d a t a  c o l l e c t i o n  were n o t  s e l e c t e d  randomly. T h e  a r e a s  w e r e  
d e l i b e r a t e l y  s e l e c t e d  t o  be g e o g r a p h i c a l l y  d i v e r s e  a n d  t o  h a v e  a n  
o v e r a l l  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  l o c a t e d  i n  u r b a n  a r e a s  w h i c h  i s  
c l o s e  t o  t h a t  o f  t h e  e n t i r e  U n i t e d  S t a t e s  (as g i v e n  i n  t h e  1970 census). 
S t a t i s t i c a l  m e t h o d s  h a v e  b e e n  d e v e l o p e d  t o  g e n e r a t e  ' ' n a t i o n a l  
p r o j e c t i o n s "  based on t h e  d a t a  f r o m  t h e  ~ e l e c t e d ~ a r e a s  and d e m o g r a p h i  c  
i n f o r m a t i o n  on - a l l  areas i n  t h e  U n i t e d  S t a t e s .  T h e s e  m e t h o d s  a r e  
complex and a r e  n o t  s u i t a b l e  f o r  a l l  d a t a  elements. Also,  t h e r e  i s  l e s s  
assurance t h a t  t h e  n a t i o n a l  p r o j e c t i o n s  genera ted a r e  f r e e  f r o m  b i a s  
t h a n  i f  p r o b a b i l i t y - b a s e d  s e l e c t i o n  p r o c e d u r e s  h a d  b e e n  u s e d  i n  t h e  
s e l e c t i o n  of t h e  areas. T h e  s t a t i s t i c s  p r e s e n t e d  i n  t h i s  r e p o r t  
d e s c r i b e  t h e  p o l i c e - r e p o r t e d  a c c i d e n t s  i n v o l v i n g  towed p a s s e n g e r  c a r s  
f o r  t h e  aggregate o f  t h e  seven areas. 

It i s  a l s o  t h e  case t h a t  sampl ing  e r r o r s  a r e  a s s o c i a t e d  w i t h  a lmost  
a l l  t h e  s t a t i s t i c s  p u b l i s h e d  i n  t h i s  r e p o r t .  The s i z e  o f  t hese  sampl ing 

- 
2 ~ h y l l i s  A. G imot ty ,  N a t i o n a l  P r o j e c t i o n s  f r o m  NCSS S t a t i s t i c s .  

Presented a t  t h e  S o c i e t y  o f  A u t o m o t i  v e  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  D e t r o i t ,  M i c h i g a n ,  2 5 - 2 9  F e b r u a r y  1 9 8 0 .  S A E  P a p e r  
No. 800097. 



e r r o r s  i s  unknown, but ,  g i v e n  t h e  sampl ing procedures u s e d ,  t h e y  h a v e  
t h e  p o t e n t i a l  o f  be ing  c o n s i d e r a b l e  f o r  a t  l e a s t  some of t h e  s t a t i s t i c s .  

The body o f  t h i s  r e p o r t  i s  o rgan ized  i n t o  f i v e  ma jo r  s e c t i o n s *  The 
f i r s t  p r e s e n t s  a general  overv iew o f  t h e  passenger  c a r  s u b s e t  o f  t h e  
NCSSdata. I n  t h e s e c o n d  s e c t i o n ,  d e s c r i p t i v e  s t a t i s t i c s  o n  t h e  
a c c i d e n t s  a r e  p r e s e n t e d .  T h e  t h i  r d  a n d  f o u r t h  s e c t  i o n s  p r o v i d e  
i n f o r m a t i o n  on t h e  v e h i c l e s  and occupants, r e s p e c t i v e l y ,  w i t h  t h e  f o u r t h  
s e c t i o n  i n c l u d i n g  a  group of t a b l e s  on i n j u r y  d i s t r i b u t i o n .  T h e  l a s t  
s e c t i o n  p r e s e n t s  v a r i o u s  c o l l i s i o n  s e v e r i t y  ( D e l t a  V )  d i s t r i b u t i o n s .  

Fo r  t h e  most p a r t ,  t a b l e s  a r e  p resen ted  i n  two co~nplementary forms. 
The l e f t - h a n d  page p rov ides  a  frequency d i s t r i b u t i o n  of t h e  f a c t o r  under  
c o n s i d e r a t i o n ;  t h e  r i g h t - h a n d  page shows t h e  co r respond ing  i n j u r y  r a t e s .  
I n  each case t h e  columns of t h e s e  t a b l e s  show t h e  number of occupants i n  
each o f  s e v e r a l  i n j u r y  ca tegor ies .  g I n j u r y  i n f o r m a t i o n  i s  c a t  e g o r i  z e d  
u s i n g  t h e  Abbrev ia ted  I n j u r y  Scale. T h i s  s c a l e  i s  u s e d  t o  d e f i n e  
i n j u r i e s  wh ich  a re  equa l  t o  o r  g r e a t e r  t h a n  a  g i ven  s e v e r i t y  1  e v e 1  a s  
i n d i c a t e d  by t h e  column headings "AIS 2+," "AIS 3+," and " F a t a l . "  These 
t a b u l a t i o n s  were produced f r o m  two v a r i a b l e s  (NEWOAIS2 a n d  NEWOAIS3) 
computed u s i n g  an NCSA a l g o r i t h m .  T h i s  a l g o r i t h m  s e e k s  t o  u s e  o t h e r  
i n j u r y  i n f o r m a t i o n  i n  t h e  f i l e ,  where p o s s i b l e ,  t o  c o d e  t h e  c o m p u t e d  
v a r i a b l e s  when t h e  AIS code was miss ing.  A more complete d e s c r i p t i o n  o f  
t h e  i n j u r y  c a t e g o r i e s  may b e  f o u n d  o n  p a g e  5 .  T h e  i n j u r y  r a t e s  
presented a r e  row percentages,  and a r e  computed by t a k i n g  t h e  number o f  
occupants i n j u r e d  a t  t h e  i n d i c a t e d  i n j u r y  l e v e l  o r  h i g h e r  (A1 S 2 + )  a n d  
d i v i d i n g  by t h e  t o t a l  number of occupants i n  t h e  row. 

One i m p o r t a n t  caveat  shou ld  be k e p t  i n  mind when i n t e r p r e t i  n g  t h e  
s t a t i s t i c s  presented i n  t h i s  r e p o r t .  F o r  many v a r i a b l e s - - i n  p a r t i c u l a r  
t hose  r e l a t i n g  t o  c r a s h  s e v e r i t y  and t o  i n j u r y - - t h e r e  a r e  s u b s t a n t i a l  
p r o p o r t i o n s  o f  m i s s i n g  data. M i s s i n g  d a t a  counts  and p e r c e n t a g e s  a r e  
shown f o r  a l l  r o w  v a r i a b l e s ,  a n d  h a v e  - n o t  b e e n  e x c l u d e d  i n  t h e  
computa t ion  o f  column percentages f o r  t h e  comple te  data.  C o n s e q u e n t l y  , 
t h e  percentages shown may be underes t ima ted  somewhat. 

T h i s  p u b l i c a t i o n  was produced by t h e  e f f o r t s  o f  many peop le  a t  t h e  
Highway Sa fe ty  Research I n s t i t u t e .  J a m e s  0 ' D a y  a n d  R i c h a r d  K a p l  a n  
developed t h e  scope and o r g a n i z a t i o n  o f  t h e  r e p o r t .  Kenneth L. Campbell 
and O l i v e r  Cars ten  a r e  r e s p o n s i b l e  f o r  t h e  c o n t e n t  o f  t h i s  f i n a l  
vers ion.  Ka th leen  Jackson des igned t h e  c o v e r  and rnade l a y o u t  and d e s i g n  
suggest ions.  Joseph Andary deve loped programs t o  produce t h e  t a b l e s  i n  
t h i s  book. B r i a n  Wolf produced t h e  g raph ics .  James Hedlund, NHTSA, and 
P h y l l i s  G imot ty  made s u g g e s t i o n s  a n d  c o m m e n t s  a s  t h e  p u b 1  i c a t  i o n  
evo 1  ved. 

- 

3 ~ h e  Abbrev ia ted  I n j u r y  Scale. M o r t o n  G r o v e ,  I 1  1. : A m e r i c a n  
A s s o c i a t i o n  f o r  Automot ive  Medic ine ,  1976. 
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1 GENERAL 

T h i s  s e c t i o n  p r e s e n t s  i n f o r m a t i o n  a b o u t  b o t h  t h e  u n w e i  g h t e d  
( i n v e s t i g a t e d )  counts  o f  cases and t h e  r e c o n s t r u c t e d ,  o r  w e i g h t e d ,  
counts. It p rov ides  an overv iew o f  t h e  passenger c a r  subset o f  t h e  NCSS 
data. 

Unweighted counts presented i n  t h i s  s e c t i o n  are  of va lue  t o  t h o s e  
n t e r e s t e d  i n  t h e  consequences o f  t h e  s a m p l i n g  p r o c e d u r e s .  T h e y  
n d i c a t e  t h e  a c t u a l  number o f  i n v e s t i g a t e d  cases used t o  c a l c u l  a t e  t h e  

r e c o n s t r u c t e d  t o t a l s  i n  each s a m p l i n g  s i t u a t i o n  a n d  f o r  e a c h  d a t a  
c o l l e c t i o n  team. The weighted d i s t r i b u t i o n s  i n  t h i s  s e c t i o n ,  and i n  t h e  
remainder of t h i s  r e p o r t ,  d e s c r i b e  t h e  a c c i d e n t  e x p e r i e n c e  i n  t h e  
aggregate of t h e  seven NCSS areas. 



Sample Chamcteristics 

WEIGHTED AND ACTUAL ACCIDENTS, ALL  VEHICLES, CASE VEHICLES, 
AND CASE VEHICLE OCCUPANTS: JANUARY 1 9 7 7  TO MARCH 1 9 7 9  
-- ----- -- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I ACCIDENTS I AL L 1 CASE / CASE VEHICLE CASE VEHICLE 
- - - - - - - - - - - - - - -  1 VEHICLES I VEHICLES / OCCUPANTS I F A T A L I T I E S  

SAMPLING FRACTION - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - -  
I IACTUAL WEIGHTED 1 ACTUAL WEIGHTED IACTUAL WE IGHTEU JACTUAL WE IGHTED 1 ACTUAL WE IGHTEU 

TOTAL 
- - - - - - - -  

The ACTUAL colwnns of t h i s  table display the nwnber o f  accidents, 
vehicles, e t c . ,  actuuZly investigated by the NCSS f ield teams. I n  
order t o  make some of the major analysis categories more equal i n  
s ize ,  lower-severity accidents were sampled a t  a rate  less  thun 100%. 
All - cases which resulted i n  overnight hospitalization or a fa ta l i t y  
were selected (100% fraction), while only 25% of cases i n  which an 
occupant was transported t o  a hospital were selected. Finally, 10% 
of those cases i n  which the vehicle was tared but no occupant was 
taken t o  a hospital were sampled--the exception being SWRI (Texas) 
where they sampled a t  a 5% rate  during the las t  twelve months of the 
study. To estimate the to ta l  population, weights may be applied-- 
the 25% group being multiplied by a factor of four, the 10% group by 
a factor of ten, and the 5% group by a factor of twenty. Such counts 
are called WEIGHTED i n  t h i s  report. 

E L I G I B L E  ACCIDENTS are those i n  which the most severe in jur ies  of the 
accident occur i n  a passenger car which has been towed from the scene. 

CASE VEHICLES include a l l  passenger cars which have been t m e d  from 
the scene of an e l i g ib l e  accident. 

CASE VEHICLE OCCUPANTS are the occupants o f  a l l  passenger cars tawed 
from the scene o f  an e l ig ib le  accident. 

The colwnns i n  t h i s  table headed ALL  VEHICLES include counts of 
vehicles other than passenger cars land non-towed passenger cars)  
which were involved i n  an e l i g ib l e  accident. 



S a d  Characteristics 

NCSS DATA BY DATA COLLECTION TEAM 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GROUP I /  CALSPAN HSRl U OF IN0 U OF KEN U MIAMI SWRI DYN.SCI. I TOTAL . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - -  

ACCIDENTS 
Weighted 
A c t  ua 1 

ALL VEHICLES 
Weighted 
A c t u a l  

CASE VEHICLES 
Weighted 
A c t u a l  

ALL OCCUPANTS 
Weighted 
Ac t  ua 1 

CASE VEH. OCCUPANTS 
Weighted 
Ac tua l  

FATALITIES 115 . 198 99 4 9 283 5 1  1 917 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

This table shows both the actual (investigated) and the weighted 
nwnber o f  accidents, a12 vehicles, ease vehioles, case vehicZe 
occupants, and f a ta l i t i e s  i n  each of the seven NCSS team areas. 
The Southwest Research Ins t i tu te  (SWRI) team aotuaZZy conducted 
investigations a t  tao si tea (one rural and one urban), and t h i s  
accounts for the re lat ively  large numbera sham fo r  that  team. 
Note that fatal accident8 are treated as a census, i. e. ,  sampled 
a t  I O O X ,  so that ths weighted and w e i g h t e d  t o ta l s  o f  fatal 
occupants are identioa 2 .  





2 ACCIDENTS 

T h i s  s e c t i o n  presents var ious t a b l e s  a n d  g r a p h s  d e s c r i b i n g  t h e  
c h a r a c t e r i s t i c s  o f  passenger c a r  acc idents  i n  NCSS. To be i n c l  u d e d  i n  
t h e  passenger c a r  subset, an acc ident  must have i n v o l v e d  a t  1  e a s t  one  
occupied passenger c a r  t h a t  was towed f rom t h e  scene of t h e  acc ident  due 
t o  c o l l i s i o n  damage. I n  a d d i t i o n ,  t h e  occupant o f  t h e  p a s s e n g e r  c a r  
must have sustained t h e  most se r ious  i n j u r y .  The t a b l e s  i n  t h i s  s e c t i o n  
show on ly  t h e  weighted ( o r  reconst ruc ted)  popu la t ions,  and thus  desc r ibe  
t h e  aggregate o f  t h e  seven NCSS areas over  t h e  twenty-seven month p e r i o d  
f rom January 1977 through March 1979. The weighted t o t a l s  a r e  54 ,318  
acc idents ,  106,121 occupants of case veh ic les ,  and 917 f a t a l i t i e s  i n  
case vehic les.  

I n  each o f  the  f o l l o w i n g  t a b l e s  t h e  number o f  a c c i d e n t s  a n d  t h e  
number o f  occu ants i n  var ious i n j u r y  c a t e g o r i e s  a r e  shown i n  t h e  + columns. To a  ow a b e t t e r  u n d e r s t a n d i n g  o f  t h e  d i s t r i b u t i o n  o f  
i n j u r i e s  across t h e  var ious acc ident  c h a r a c t e r i s t i c s ,  i n j u r i e s  are shown 
as "AIS 2 + , "  "AIS 3+," and "Fata l . "  A I S  2 +  r e f e r s  t o  A I S  L e v e l s  2  
through 6, and A I S  3+ r e f e r s  t o  AIS Leve ls  3 through 6. A I S  l e v e l s  used 
here a r e  de r i ved  leve ls .  They a r e  c a l c u l a t e d  a c c o r d i n g  t o  a n  NCSA- 
designed a l g o r i t h m  which i s  in tended t o  e l i m i n a t e  some o f  t h e  m i  s s i  n g  
data  i n  t h e  o r i g i n a l  A I S  coded by t h e  i n v e s t i g a t o r .  The a l g o r i t h m  u s e s  
o t h e r  i n j u r y  i n f o r m a t i o n  i n  t h e  f i l e  w h e r e  p o s s i b l e  t o  c o d e  t h e  
generated var iab les .  W i t h i n  these  l e v e l s ,  t h e r e  a r e  7,227 case veh i c l  e  
occupants i n  t h e  AIS 2+ category,  and 3,397 case v e h i c l e  o c c u p a n t s  i n  
t h e  AIS 3+ group. O r i g i n a l l y ,  15,089 case v e h i c l e  occupants were c o d e d  
as i n j u r e d  b u t  w i t h  s e v e r i t y ,  on t h e  AIS scale, unknown.  U s e  o f  t h e  
a l g o r i t h m  assigned 610 o f  these 15,089 t o  t h e  AIS 2+ c a t e g o r y ,  592  o f  
them t o  t h e  AIS 3+ category, and 489 o f  them t o  t h e  f a t a l  group. 

Not shown i n  these t a b u l a t i o n s  a r e  miss ing d a t a  o f  17.3% o n  t h e  
"de r i ved"  AIS v a r i a b l e s  (18,306 occupants f o r  NEWOAIS2 a n d  1 8 , 3 7 9  f o r  
NEWOAIS3). Review o f  a  sample o f  m iss iny  d a t a  c a s e s  i n d i c a t e s  t h a t  
these cases have about t h e  same p r o p o r t i o n  o f  "moderate" a n d  " s e v e r e "  
i n j u r i e s  as i n  t h e  complete data. T h i s  f i n d i n g  i m p l i e s  t h a t  t h e  A1 S 2 +  
and AIS 3+ counts a re  underest imated b y  a p p r o x i m a t e l y  1 7 %  i n  t h e s e  
tab les .  

Overa l l  AIS 2 r e f e r s  t o  " m o d e r a t e "  i n j u r i e s .  T h e s e  i n c l u d e  
ex tens ive  cu ts  t o  t h e  head and face,  s imple  f r a c t u r e s  t o  arms, l e g s ,  o r  
r i b s ,  o r  concussion w i t h  b r i e f  unconsciousness; these  i n j u r i e s  u s u a l  l y  
r e q u i r e  medical t reatment.  Fewer t h a n  h a l f  o f  those persons i n j u r e d  a t  
t h e  A I S  2  Level  are  h o s p i t a l i z e d  o v e r n i g h t  o r  l o n g e r .  O v e r a l l  A1 S 3 
r e f e r s  t o  "severe" i n j u r i e s .  Among t h e s e  a r e  cornpound o r  mu1 t i  p l e  
f r a c t u r e s  t o  arms, legs, o r  r i b s ,  o r  s i m p l e  s k u 1  1  f r a c t u r e s ;  t h e s e  
i n j u r i e s  u s u a l l y  r e q u i r e  h o s p i t a l i z a t i o n  b u t  a r e  n o t  o f t e n  1 i f e -  
t h r e a t  en1 ng. 

A  more complete d i scuss ion  o f  i n j u r y  d e t a i l  i s  g i ven  a t  t h e  end o f  
t h e  occupant s e c t i o n  o f  t h i s  book on page 67. 



NCSS Accidents and Tim 

NCSS ACCIDENT DISTRIBUTIONS BY TIME OF DAY 

TIME OF DAY 

- - - - - - - - - - - - -  
MIDNIGHT 
1 AM 
2 AM 
3 AM 
4 AM 
5 AM 
6 AM 
7 AM 
8 AM 
9 AM 

10 AM 
11  AM 
NOON 
1 PM 
2 PM 
3 PM 
4 PM 
5 PM 
6 PM 
7 PM 
8 PM 
I PM 

10 PM 
11 PM 
UNKNOWN 

In the ta,ble the time 
periods begin a t  the 
hour shown, so that 
midnight wouZd inc Zude 
accidents which occurred 
betueen then and 12:58 A.M. 
The hour between 4 : 00 and 

, 5: 00 P.M. has the Zargest 
proportion o f  accident 
ocwrence .  The sma 2 Zest 
proportion occurs i n  the 
hour between 5:00 and 
6:00 i n  the morning. 
Fatalit ies show a strong 
peak just a f ter  midnight, 

r 

- I L L  OCCUPANT¶ 
. l o .  

TOTAL I ( 54318 100.0 / 106121 .lOO.O I 7&7* lU0.0 1 3397 100.Q. / 911 100.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
-----------I------------------------------------------------------------------------------- 

- 0 1  

I 
ACCIDENTS - --------------  

N % 

- - -. C l l T I L  O C C U P l N T ¶  

. i 
I 

OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL ( A I S  2 t  1 A I S  3 t  1 FATAL 

- - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - -  
N % I N  % I N  "N N % 

* \ 
Y \ 
U \ 
L . 0 8 .  1 

. a  1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 ,  

0800 NOON 1800 ~ I D N I D H T  

T I M E  OF D A Y  - 

---------------t----------------+--------------t--------------t------------- 

2164 4.0 
1951 3.6 
,964 3.6 
1481  2.7 
817 1.5 
642 1.2 

1256 2.3 
2596 4.8 
2420 4.5 
1615 3.0 
1734 3.2 
2284 4.2 
2652 4.9 
2804 5.2 
2406 4.4 
3221 5.9 
3869 7.1 
3650 6.7 
2868 5.3 
2472 4.6 
2392 4.4 
2147 4.0 
2261 4.2 

233 6.9 1 78 8.5 
2 0 1  5.9 
213 6.3 
129 3.8 
9 7  2.9 
63 1.9 
74 2.2 

2517 4.6 4882 ::1 1 427 5.9 
135 0.2 263 0.2 19 0.3 

70 7.6 
5 1  5.6 
44 4.8 
3 3  3.6 
19 2 . 1  
28  3.1 

1 4244 4.0 / 495 6.8 
3781  399 5.5 
3608 i:8 1 445 6.2 
2444 2.3 250  3,5 
1305 1.2 

956  0.9 
2077 2.0 
4448 4.2 
3961 3.7 
2977 2.8 
3419 3.2 
4565 4.3 
5204 4.9 
6058 5.7 
4903 4.6 
6395 6.0 
7697 7.3 
7347 6.9 
5917 5.6 
5373 5.1 
4812 4,5 
4718 4.4 
4767 

183 2.5 
109 1.5 
148 2.0 
24U 3.3 
184 2.5 
155 2.1 
211  2.9 
275 3.8 
309 4.3 
281  3.9 
353 4.9 
324 4.5 
397 5.5 
326 4.5 
394 5.5 
311  4.3 
311  4.3 
303 4.2 
378 5.2 

102 
8 9  1 :: $:: 
8 9  2.6 1 0  1.1 
8 5  2.5 

1 2 1  3.6 
144 4.2 
140 4.1 
154 4.5 
140 4.1 
1 4 1  4.2 
134 3.9 
187 5.5 
163 4.8 
113 3,3 
140 4.1 
199 5.9 
24" 7.1 

6 0.2 

15 1.6 
26 2.8 
27 2.9 
29 3.2 
30 3.3 
39 4.3 
36 3.9 
38 4 . 1  
4 3  4.7 
38 4 .1  
4 0  4.4 
4 4  4.8 
67 7.3 
64 7,O 

1 0.1 
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NCSS INJURY RATES BY TIME OF DAY 

- FATAL OCCUPRWT S 

11. 
- - -. A l l  S *  OCCUPANTS 

4 .I----- A I S  2*  OCCUtllWTS :: 
I I I 

$ I $ 

1 2 .  ,Al ; \ 
I l l  I I 
I I I I 

8 I I I 
8 I 1  I 

1 0 .  ' : / : 
I 
I : 

W I : 
k 8 .  

I 
I I 

C I /#' 

* ' :: A 
: 

I I C I \ ,  I $ #4, ,P.J' , , , , , -it : v 
z " \ \.,.a/ ',' J L-. 8, : ' /. 

J / 
Y .  \ / 

\ I 

0 8 0 0  MOON 1 8 0 0  I I D Y I S M T  

T I M E  OF D A Y  

--- 

On the average, one ' s  
chance o f  being kil led 
given a towaway accident 
between 4 :00  and 5 :00  A.M. 
i s  about 2.5%--about 
seven times the chance 
of being ki l led given 
an accident between 
9:00 and 11:OO A.M. 

TIME OF DAY 

---------------  
MIDNIGHT 

1 AM 
2 AM 
3 AM 
4 AM 
5 Ai*l 
6 AM 
7 AM 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ACCIDENTS AIS 2+ I A IS  3+ I FATAL 

N RATE I N RATE I N RATE 
- - - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  

78 1.8 
70 1.9 
5 1  1.4 
44 1.8 
33 2.5 
19 2.0 
28 1.3 
24 0.5 

8 9  2.2 1 23 0 .6  
8 9  3.0 10 0.3 
8 5  2.5 1 15 0.4 

121  26 0.6 
I 4 4  ::H 1 27 0.5 
140 2.3 29 0.5 

8 AM 2420 3961 

10 AM 
1 1  AM 2234 4565 
NOON 

233 5.5 
2 0 1  5.3 
213 5.9 
129 5.3 

97 7.4 
6 3  6.6 
74 3.6 

102 2.3 
184 4.6 
155 5.2 
2 1 1  6.2 
275 6.0 
309 5.9 
281  4.6 

2164 4244 495 11.7 
1951 / 3781 1 399 10.6 

445 12.3 
250 10.2 
183 14.0 
109 11.4 
148 7.1 
240 5.4 

1964 1 3608 

2 Pi4 
3 PM 
4 PM 
5 PM 
6 PM 
7  PI^ 
8 PM 
9 PM 

10 PM 
11 PM 

1481  
817 
642 

1256 
2596 

353 154 3.1 30 0.6 
324 
397 5.2 141  1.8 3 6  0.5 
326 1.8 3 8  0.5 
394 4 ' 4  6.7 1 3 2  43 0.7 

2444 
1305 

956 
2077 
4448 

UNKNOWN 

2406 
3221  
3869 
3650 
2868 
2472 
2392 
2147 
2261 

4903 
6395 
7697 
7347 
5917 
5373 
4812 
4718 
4767 

3 8  0.7 
4 0  0.8 
44 0 .9  
67 1.4 

311 5.8 
3 11 6.5 
303 6.4 
378 7.9 

OVERALL 1 1  54318 1 106121 1 7227 6.8 1 3397 3.2 1 917 0.9 
-------------------------------------------------------------------------------------,.-------- 

163 3.0 
113 2.3 
1 4 0  3.0 
199  4.2 

7.2 6 ::: 1 1 0.4 
8.7 240 64 1.3 
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NCSS ACCIDENT DISTRIBUTIONS BY DAY OF THE WEEK 

SUNDAY 
MONDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 
F R I  DAY 
SATURDAY 

--- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I I OCCUPANTS 

TOTAL  
- - - - - - - - - - -  

T O T A L  O C C U P A N T S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL  I A I S  2 +  1 A I S  3 +  1 F A T A L  

- - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - + - - - - - - - - - - - - -  
N % I N  46 I N  % I Fi % 

I 
DAY OF WEEK 

F A T A L  O C C U P A N T S  

7 

A C C I D E N T S  - - - - - - - - - - - - - - -  
N % 

Fridags huve a higher proportion of accidents  than any other dag of  
the  week, perhaps because o f  greater t r a f f i c .  The h ighes t  percentage 
of  f a t a l i t i e s  occurs on Saturdays and Sundays. I t  should be noted 
t h a t  the Saturday f igures include acc idents  occurring a f t e r  midnight 
on Friday night .  

_-,__,,,__--_ - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  
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NCSS INJURY RATES BY DAY OF THE WEEK 

SUNDAY 
MONDAY 
TUESDAY 
WEDNESDAY 

- - _____----_------------------------------------------------------------------------------------ 

THURSDAY 
FRIDAY 
SATURDAY 

- a .  

- -1 

DAY OF WEEK 

- --------------  

OVERALL 1 1  5 4 3 1 8  1 1 0 6 1 2 1  1 - - ----------------------------------------  

The estimated probability of a serious injury, giuen a taraway 
accident, is greater on Saturday than on any other day, although 
Sunday ie nearly as high. 

ACCIDENTS 

OCCUPANTS 
- - - - - - - - - - - - - - - -*------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -"----- - - - -  

A I S  2+ I A I S 3 +  I FATAL 
TOTAL - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -  I N RATE I N RATE I N RATE - - - - - - - - - - - - -+ - - - - - - - - - -+ - - - - - - " - - - - - - - - - -+ - - - - - - * - - - - - - - - - -+ - - - - - - - - - - - - - - - -  



NCSS Accidents and Roadwov Environment . p 

NCSS ACCIDENT DISTRIBUTIONS BY RURAL/URBAN 
ACC I DENT LOCAT I ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O C C U P A N T S  B Y  A C C I D E N T  L O C A T I O N  
R U N  A L  U R B A N  

A C C I O E N T S  

T O T A L  O C C U P A N T S  

R I S  2 +  

A I S  l *  

F A T R L  

RURAL 
I 

URBAN 
UNKNOWN 

TOTAL 

Approximately 60% of the f a ta l i t i e s  occur i n  m a 2  areas, although only 
22% of a l l  accidents occur there. This m a l / u r b a n  designation was 
assigned by the investigator and i s  not d i rec t ly  reZated t o  c i t y  
boundaries. Generally an urban area i s  coded i f  the  accident location 
i s  i n  or near a popukted area, perhaps with buildings i n  s ight .  Rural 
would be coded for farmland, a s l i gh t l y  populated area outside the  c i t y  
l imi ts ,  or an area outside o f  c i t y  l imi t s  with few buiZdings or homes. 

OCCUPANTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL I AIS 2+ / AIS 3+ 1 FATAL 
- - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - -  

RURAL/URBAN 
ACCIDENTS ---- - ----------  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
551  60.1 
366 39.9 

0 0.0 

12057 22.2 
42260 77.8 

1 0.0 

% N % I N  % / N  % I N  % 

54318 100.0 

23859 22.5 
82261 77.5 

1 0.0 

106121 100.0 1 1 2 2 7  100.0 1 3 3 9 7  100.0 ( 9 1 7  100.0 

-------------  

2887 39.9 
4340 60.1 

0 0.0 

- - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  

1602 47.2 
1795 52.8 

0 0.0 
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NCSS INJURY RATES BY RURALIURBAN 
ACCIDENT LOCATION 

_ _ _ _ _ _ _ _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . , - - - - - - - -  

OCCUPANTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RURALIURBAN ACCIDENTS A I S  2+ I A l S 3 t  I FATAL 
+---------------- 

RATE I N RATE I N RATE 

Given a towmay coZZision i n  a rural area, one's chances of a fatal 
injury are about s i x  times as high as i n  an urban accident. The 
estimated probability of an injury with AIS 2 or more i s  about twice 
as Large. 

RURAL 1 12057 
I 

23859 
URBAN 42260 1 82261 

2887 12.1 1 1602 6.7 1 551 2.3 
4340 5.3 1795 2.2 366 0.4 

UNKNOWN 1 1 0 0 

OVERALL 1 54318 1 0 6 l i l  1 7227 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



NCSS Accidents and Rwdwoy Environment 

NCSS ACCIDENT DISTRIBUTIONS BY ROADWAY TYPE 

__-______------------------------------------------------------------------------------------  

I I OCCUPANTS 
ACCIDENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROADWAY TYPE ---------------  I TOTAL I AIS 2+ 1 AIS 3+ 1 FATAL 

t 

T O T A L  O C C U P Q N T S  

M A J O R  f lOROWRY 

ARTERIAL HWY. 
EXPRESSWAY 
FREEWAY 
MAJOR ROADWAY 
COLLECTOR 
LOCAL STREET 
UNKNOWN 

TOTAL 

F A T A L  O C C U P A N T S  

M A J O R  ROADWAY 

L O C A L  S T R E E T  

Roadway type i s  reported by the investigator according to  the 
foZZowing guide lines. An ARTERIAL HIGHWAY i s  a roadway which 
provides a continuous route, has no control of access, and i s  
primarily for through t ra f f i c .  An EXPRESSWAY i s  a divided 
highway with partial control of access. A FREEWAY i s  a divided 
highway with complete control of access and no cross s treets .  
A MAJOR ROADWAY has no control of access, can be entered by 
driveways, and i s  primarily for through t r a f f i c .  A COLLECTOR 
takes t ra f f i c  onto major roadways, A LOCAL STREET i s  a s t ree t  
or road primarily for access t o  residence, business, or other 
properties. 

---------------------------------------------------------------------------------------------  

7461 13.7 
846 1.6 

4694 8.6 
14576 26.8 
10948 20.2 
14572 26.8 

1221 2.2 

1 54318 100.0 

15275 14.4 
1599 1.5 
8653 8.2 

29374 27.7 

1171 16.2 
105 1.5 
570 7.9 

1843 25.5 

I 

21337 20.1 
27671 26.1 

2212 2.1 

106121 100.0 

585 17.2 
52 1.5 

264 7.8 
856 25.2 

173 18.9 
19 2.1 
93  10.1 

220 24.0 
1594 22.1 806 23.7 
1788 24.7 1 751 22.1 

156 2.2 83 2.4 

7227 100.0 1 3397 100.0 

219 23.9 
170 18.5 

23 2.5 

917 100.0 



NCSS Accidents and Roodway Environment 

NCSS INJURY RATES BY ROADWAY TYPE 
I _  . - .  

________-__- - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - I I I OCCUPANTS 
- J ___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ROADWAY TYPE 1 ACCIDENTS A I S  2+ I A I S 3 t  1 FATAL 

RATE I N RATE 1 N RATE 

8 

7 rn R I S  * 2  

6 F A T A L  

S 

W Y  
C 
a 
C 

t 
3 

C 
a 
2 * 
LI 

1 

0 
A I I T E R J A L  F I I L C Y A Y  C O L L E C T  OR 

E X P R E S S Y A Y  MAJOR ROADWAY L O C R L  9 T R E E T  

R O f l O W A Y  T Y P E  

ARTERIAL HWY . 
EXPRESSWAY 
FREEWAY 
MAJOR ROADWAY 
COLLECTOR 
LOCAL STREET 
UNKNOWN 

OVERALL 

The i n j q  rate (a t  AIS 2 and above) i s  reZativeZy oonstant across 
roadway types, but i s  highest for arterials.  The higher speed roads-- 
arterials, expressways, and fremays--have a sommhat higher rate of 
fatuZities, given a towaway accident, than the Zower speed roads. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

173  1.1 
19 1.2 
9 3  1.1 

220 0.7 
219 1 .0  
170 0.6 

23  1.0 

917 0.9 

7461  
8 4 6  

4694 
14576 
10948  
14572 

1 2 2 1  

54318 

1 1 7 1  7.7 
105  6.6 
570 6.6 

1843 6.3 
1594 7.5 
1788 6.5 

156 7.1 

7227 6.8 

15275 
1599  
8653  

29374 
21337 
27671 

2212 

106121 

5 8 5 '  3.8 
5 2  3.3 

264  3.1 
8 5 6  2.9 
8 0 6  3.8 
7 5 1  2.7 

8 3  3.8 

3397 3.2 



NCSS Accidents and Roodway Emimnment 

NCSS ACCIDENT DISTRIBUTIONS BY ROAD CONDITION 

DRY 
WET 
I C E  
SNOW 
OTHER 
UNKNOWN 

TOTAL  

_______-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

O C C U P A N T S  BY R O A D  C O N D I T I O N  

T O T A L  O C C U P A N T S  

A I S  2 +  

A I S  l+ 

F A T A L  

017  

I I A C C I D E N T S  
ROAD CONDITION - --------------  

Seventy percent of a12 towaway accidents i n  the aggregate of the 
seven NCSS area8 are estimated to o c m  on dqj  roads. SimiZarZy, 
75% of a22 fataZit ies o o m  on dry roads. 

OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL  / A I S  2+  1 A I S  3+ I F A T A L  



NCSS Accidents and Roodway Environment 

NCSS INJURY RATES BY ROAD CONDITION 
. -  . 

. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCCUPANTS 

- v J  _ -____ -_ - -_ - I_____* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ROAD CONDITION ACCIDENTS A1S 2+ I A I S 3 +  \ FATAL 
TOT& - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - " - - - - - - -  I N RATE I N RATE 1 N RATE - -----------------  - - - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  

DRY 
WET 
ICE 
SNOW 
OTHER 
UNKNOWN 

OVERALL 1 )  5 4 3 1 8  1 1 0 6 1 2 1  / 7 2 2 7  6.8 / 3 3 9 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 

7 a 1 1  2 *  

I r a ~ a ~  

5 

u "  
C 
a 
C 

S 
C 
a 
2 = 
L. 

1 

0 
WET ICE SNOY 

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

Although accidents may become more l i ke ly  as road conditions worsen, 
the estimated probability of an injury,  given a towmay accident, 
declines as the road condition become8 more hazardous. 



NCSS Accidents and lZiocKtwgv Environment 

NCSS ACCIDENT DISTRIBUTIONS BY SPEED LIMIT 

_________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I 1 OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCIDENTS I TOTAL 
SPEED LIMIT --------..------ I A I S  2 t  / A I S  3+ 1 FATAL 

NONE 
UNDER 2 0  MPH 
2 5  MPH 
3 0  MPH 
3 5  MPH 
4 0  MPH 
4 5  MPH 
5 0  MPH 
5 5  MPH 
UNKNOWN 

TOTAL / i 5 4 3 1 8  - - ---------------------  
---- 

T O T A L  O C C U P A N T S  

- - 

s o  n r n i  

A I S  2 +  O C C U P A N T S  

- 
F A T A L  O C C U P A N T S  

2s 
WPH 

Only 25% of the accidents occurred 
on roadways with the m a x i m  
(55 M P H )  speed limit. By contrast 
a h o s t  60% of the fa ta l i t i e s  
occurred on such roadways. 



NCSS A c c i h t s  and Roodway Environment I 

NCSS INJURY RATES BY SPEED LIMIT 

___-I_____------------------------------------------------------------------------------------- 

OCCUPANTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SPEED L I M I T  A C C I D E N T S  A I S  2+ 1 A I S 3 +  I FATAL 

RATE I N RATE I N RATE 

NONE 
UNDER 2 0  MPH 
2 5  MPH 
3 0  MPH 
3 5  MPH 
4 0  MPH 
4 5  MPH 
5 0  MPH 
5 5  MPH 
UNKNOWN 

OVERALL 1 / 5 4 3 1 8  1 - - - -----------------------------  

I S P E E D  L I M I T  I 

30th injury and fa ta l i t y  rates increase steadiZy wi th  increase 
i n  the speed l imi t .  The estimated probability of injury a t  the 
AIS 2 or more level  i s  estitnated t o  be a h o s t  three times as high 
a t  55 mile per hour locations as a t  25 mile per hour locations-- 
for fa ta l i t i e s ,  about f ive times as high, 





. . NCSS Accident Characteristics 

O V E R A L L  I I 
. . . . . . . . . . . . . . . . . . . . . . . .  

, - .- 

.-? . NCSS INJURY RATES BY NUMBER OF VEHICLES INVOLVED 
. . 

_ _ _ - - - - _ _ - - - _ - _ - _ . _ . _ _ _ _ _ I _ _  ---- ------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The graph shars that  a car occupant i s  more than .twice as l i k e l y  
t o  be k i l led  i n  a single-uehicle crash as i n  a multiple-vehicZe 
crash. About the same ra t io  hoZds true for AIS 2 and greater 
in jur ies .  

- Y T O T A L  NUMBER OF 
V E H I C L E S  I N V O L V E D  

I N  THE A C C I J E N T  

. . . . . . . . . . . . . . . . . . . . .  

A C C I D E N T S  

OCCUPAPITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A I S  2+ I A I S 3 t  I F A T A L  

TOTAL - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - -  I N R A T E  1 ri F A T E  1 N R A T [  
- - - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  



NCSS Accident Characteristics 

NCSS ACCIDENT DISTRIBUTIONS BY ACCIDENT TYPE 

/ / OCCUPANTS 
lCC[DENTS 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - -  - - - - - - - -  

TYPE OF IMPACT - - - - - - - - - - - - - - -  I TOTAL / A IS 2 t  I A IS  3+ I FATAL 

SINGLE VEHICLE 
F i x e d o b j e c t  13294 24.5 20738 19.5 2284 31.6 1079 31.8 270 29.4 
R o l l o v e r  2382 3903 3.7 496 6.9 304 8.9 113 12.3 
U n d e r c a r r i a g e  797 :::I 1280 1.2 I 0.7 18 0.5 4 0.4 

1 

UNKNOWN 1 676 1.2 / 1109 1 1  1 53  0.7 1 2 1  0.8 1 12 1.3 

TWO VEHICLE 
Head-On 
Side 
Rear  
S i d e s w i p e  

THREE OR MORE 

TOTAL / 1 54318 1 106121 IUO.o 1 7227 / 3 3 y 7  1 917  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O T A L  O C C U P A N T S  
4 0  

- 35  
2 
W 2 3 0  
W 

2s 
C 
U 

z 20  
3 
0 
W h 15  

Y 

', I 0  
a 

5 

0  
F I X L O  0 0  BACK 

8424 15.5 
625 1.2 

5582 10.3 

- .  -- - -  
ROLLOVER HEAD-ON 9 1 0 E  3 * V E H  - \ _ I  

S I N G L E  TUO 

474 6.6 
17 0.2 

687 9.5 

14873 14.0 
1381 1.3 

12435 11.7 

v LH KE V E H I C L E  

R C C I D E N T  T Y P E  

3 0 .  
F A T A L  O C C U P R N T S  

149 4.4 
4 0.1 

288 8.5 

F I X E D  0 6  BRCK 
ROLLOVER HERD-ON S I D E  3 * V E H  

b d 

S I N G L E  TWO 
V E H I C L E  V E H I C L E  

A C C I D E N T  T Y P E  

30 3.3 
0 0.0 

6 6  7.2 

The most comon type o f  accident i n  t h i s  data s e t  uas a two-vehicle 
accident i n  which one vehicZe struck the other i n  the side.  The 
most common type of f a tu l i t y ,  however, invoZves a single-vehicle 
coZZision in to  a fixed object .  



NCSS Accident Chamctaristkr 

- .  - NCSS INJURY RATES BY ACCIDENT TYPE 

TYPE OF IMPACT 

- - - - - - - - - - - * - - - - - - -  

SINGLE VEHICLE 
F i x e d  O b j e c t  
R o l l o v e r  
U n d e r c a r r i a g e  

TWO VEHICLE 
Head-On 
S ide  
Rear 
S ideswipe  

THREE OR MORE 

UNKNOWN 

OVERALL 1 1  14318 1 106121 1 7221 6.8 1 3 3 9 7  3.2 1 9 1 7  0.9 
- - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  

ACCIDENTS 

1  u 

1 2  A 1 3  Z* 

FATAL 
I 0  

W 

P 8 
C 

6 
I 
I 

V 

2  

0  
F I X E D  0 8  BACK 

ROLLOVER HEAD-ON S I D E  - S*VEH - 
SINGLE THO 

VEHl  CLL VEHICLE 

A C C I D E N T  T Y P E  - 

OCCUPANTS 
- - . - - - - - - -1 - I - I -L - -__- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

AIS 2t I A I S  3+ 1 FATAL 
TOTAL - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -  I N RATE I N RATE I N RATE 

Given a rollover,  the probability o f  a f a t a l i t y  i s  estimated a t  2.9%, 
the highest of any of the accident classes shorn. Head-on co l l i s ions  
follow with a rate  o f  1.4%. The d i s t r ibu t ion  a t  the AIS 2 or more 
Level i s  s i m i h .  

- - - - - - - - - - - - -+- - - - - - - . - -$ - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - -  





3 VEHICLES 

T h i s  s e c t i o n  presents  severa l  t a b l e s  a n d  g r a p h s  d e s c r i  b i  n q  t h e  
c h a r a c t e r i s t i c s  o f '  t h e  case v e h i c l e s  i n v o l v e d  i n  t h e  NCSS passenger c a r  
acc idents .  Case v e h i c l e s  i n  t h i s  subset a r e  always towed (and o c c u ~ i e d )  
passenger cars. The t a b l e s  i n  t h i s  s e c t i o n  show b n l y  w e i g h t e d  c o h n t s  
and t h u s  desc r i be  t h e  t o t a l  number o f  towed passenger cars  i n v o l v e d  i n  
t h e  a p p r o p r i a t e  acc idents  i n  t h e  a g g r e g a t e  o f  t h e  s e v e n  N C S S  a r e a s  
d u r i n g  t h e  twenty-seven months f rom January 1977 th rough March 1979. 

Fo r  each v e h i c l e  category shown, t h e  t o t a l  number o f  occupants, and 
t h e  number of occupants i n j u r e d  a t  t h e  AIS 2+, A I S  3+, and F a t a l  Leve ls ,  
a r e  t a b u l a t e d  as i n  t h e  p rev ious  sec t ion .  Caut ion  w i t h  r e g a r d  t o  t h e  
e f f e c t  of miss ing  i n j u r y  da ta  (as d iscussed on page 5 )  s h o u l d  a l s o  b e  
observed i n  i n t e r p r e t i n g  i n f o r m a t i o n  i n  t h i s  sec t ion .  

T h e  e a r l y  t a b l e s  show d i s t r i b u t i o n s  by  t h e  d e s c r i  p t i  v e  
c h a r a c t e r i s t i c s  o f  t h e  damaged veh i c les  ( type,  model year ,  wei g h t  , a n d  
number o f  occupants); t hese  a r e  f o l l o w e d  by t a b l e s  showing a  v a r i e t y  o f  
damage c h a r a c t e r i s t i c s  ( d i r e c t i o n  o f  f o rce ,  g e n e r a l  a r e a  o f  damage,  
etc. ) .  I n  a d d i t i o n  t o  t h e  i n f o r m a t i o n  p rov ided  i n  t h i s  s e c t i o n ,  t h e  
l a s t  s e c t i o n  of t h i s  r e p o r t  (beg inn ing  on p a g e  7 7 )  p r e s e n t s  s e v e r a l  
c rash s e v e r i t y  d i s t r i b u t i o n s  ( i n  terms o f  D e l t a  V ) ,  and many o f  t h e s e  
t a b l e s  a r e  a l s o  centered on v e h i c l e  c h a r a c t e r i s t i c s .  



NCSS CQ1) Wicks and C k  

NCSS CASE VEHICLE DISTRIBUTIONS BY BODY STYLE 
-- 

___- -______- - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

OCCUPANTS 
- - - - - - - - - - - - - - - + - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - -  

BODY STYLE 
1 I 

TOTAL / ( A I S  2 t  1 A I S  3 +  1 F A T A L  
% ----------------+-----"-"------+--------------t------------- I N '#i I N  % I N  % I N  % 

- - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  

PASSENGER CAR 
S T A T I O N  WAGON 
CONVERTIBLE 
P I C K U P  CAR 

TOTAL - - - - - - - - - - - - - -  

T O T A L  O C C U P R N T S  

C O W V L n T I e L E  

1 F A T R L  O C C U P R N T S  

Nine out of ten case vehicles 
i n  the data s e t  m e  conventional 
passenger cars, and most o f  the 
res t  are s tat ion wagons. A 
smaZZ number of convertibZes and 
pickup oars m e  included. 

4 

7 

R I 5  2 +  O C C U P R N T S  



NCSS Cam hhicles and Class 

NCSS INJURY RATES BY CASE VEHICLE BODY STYLE 

__--------------------------------------------------------------------------------------------- 
1 1 1 OCCUPANTS 

PASSENGER CAR 
S T A T 1  ON WAGON 
CONVERTIBLE 
P I C K U P  CAR 

BODY STYLE 

OVERALL 1 1 
, - - - - - - - - - - - - - - - - - -  

8 

0 m R I S  7 *  

7 f R 1 R L  

B 

5 

W 

Z Q  
6 

: 
a 
7 

z 2  

1 

0  
PASSENGER CRR C O N V E R T I B L E  

S T A T I O N  WAGON P I C K U P  CRR 

V E H I C L E  B O D Y  S T Y L E  
4 

V E H I C L E S  

The rate o f  f a ta l i t i e s  i s  estimated t o  be substantiaZZy higher for 
occupants of convertibZee and pickup cars than for occupants of 
conventionaZ cars and station wagons, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A I S  2+ I A I S 3 +  I F A T A L  

TOTAL - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  I N RATE I N RATE I N RATE 
- - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - * - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  



NCSS brl+ Wicks a d  C b  -, 

NCSS CASE VEHICLE DISTRIBUTIONS BY MODEL YEAR 

TUTAL 1 1  67284 100.0 1 106121 100.0 ( 7227 100.0 1 3397 100.0 1 917 100.0 
_ _ _ - _ _ _ _ _ - - - - - - . 1 - - - - - - - - - - - * m - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - -  

-- 

.lo. 

ALL OCCUPANTS 

.OI . 
FATAL OCCUPANTS 

#- 
U 
Z 
w 
:, .06. 
0 
W 
C 
I& 

w 
r . O U .  
C1 I 
t- I 
E 
2 
W 
C 

80 8 2  64 66 68  7 0  1 2  7 4  7 6  7 8  

V E H I C L E  M O D E L  Y E A R  

MODEL YEAR 

- - - - - - - - - - - - - - - -  
1960 AND OLDER 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
19 74 
1975 
1976 
1977 

Tha crossover i n  the graph a t  about 1870 indicates that occupants 
of newer cars i n  towmay accidents are Less l ikely  t o  sustain fatal 
injurias than ocoupants of older vehicles. 

26 

_-________-----------------------------------.-"----*---."--"--"--------------------------.--- 
VEHICLES 1 OCCUPANTS 

- - - - * - . - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - -  
TOTAL I A I S 2 t  I A I S 3 t  I FATAL 

N % - - - - - - - - - - - - - * - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - -  I % I li % I N  % I N  % 

1978 1 iO:i ::i 4545 4.3 
UNKNOWN 24 0.0 40 0.0 

I I I 

22 2.4 
0 0.0 

10 1.1 
10 1.1 
15 1.6 
28 3.1 
42 4.6 
49 5.3 
53 5.8 
71 7.7 
75 8.2 
64 7.0 
82 8.9 
84 9.2 
76 8.3 
57 6.2 
85 9.3 

311 :I: : : 1  E' 3.4 
4 0 .1  2 0.1 I 1 0 , I  

I I 

45 1.3 
2 0.1 

25 0.7 
34 1.0 
79 2.3 

102 3.0 
176 5.2 
148 4.4 
185 5.4 
247 7.3 
265 7.8 
240 7.1 
361 10.6 
304 8.9 
265 7.8 
216 6.4 
281 8.3 

- - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  
847 1.3 
176 0.3 
402 0.6 
541 0.8 

1186 1.8 
1458 2.2 
2142 3.2 
1706 4.0 
3884 5.8 
4803 7.1 
5146 7.6 
5506 8.2 
6481 9.6 
6560 9.7 

8892 8.4 705 6.8 

1201 1.1 
305 0.3 
614 0.6 
881 0.8 

1791 1.7 
2241 2.1 
3416 3.2 
4434 4.2 
6299 5.9 
7741 7.3 
8267 7.8 
8866 8.4 

10227 9.6 
10541 9.9 

110 1.5 
a 0.1 

61  0,8 
46 0.6 

153 2.1 
206 2.9 
297 4.1 
345 4.8 
380 5.3 
546 7 , G  
525 7.3 
543 7,5 
748 10.4 
665 9.2 

6216 9324 8.8 
4778 ::: I 7420 7.0 
5890 8.8 9076 8.6 

576 8.0 
424 5.9 
574 7.9 



NCSS Case Wiclm and Class 

NCSS INJURY RATES BY CASE VEHICLE MODEL YEAR 
...- 

Generally the injury rates ,  both a t  the AIS 2 or more and a t  the' 
Fatal level ,  are estimated t o  be higher for  ocacpants of pre-1966 
vehicles,  

> 

- - . - 

1 0 ,  

9 .  

8 .  

7 .  

6 .  

w 5 .  
a 
0 Y .  

C 
a 3 .  
1 
Z - I .  

- .  
. 1- MODEL YEAR 

- - ----------------  
1960 AND OLDER 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

OCCUPANTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A I S  2+ I A I S 3 +  I FATAL 
TOTAL - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  I I., RATE I N RATE I N RATE 

- R I S  2'  

- - -. FIlTRL 

, 
\ 

\ I\\ 
\ , ../ - - - \. - - - - - - -. - .- . - - 

0 , 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

6 0  6 2  6Y 8 6  6 1  7 0  77  1 9  78 7 8  

I V E H I C L E S  

1 847 

V E H I C L E  M O D E L  Y E A R  
L d 

1201 
305 
614 
881 

1791 
2241 
3416 
4434 
6299 
7741 
8267 
8866 

10227 
10541 
9324 
7420 
9076 
8892 
4545 

4 0 

106121 

45 3.7 
2 0.7 

25 4.1 
34 3.9 
79 4.4 

102 4.6 
176 5.2 
148 3.3 
185 2.9 
247 3.2 
265 3.2 
240 2.7 
361  3.5 
304 2.9 
265 2.8 
216 2.3 
281 3.1 
282 3.2 
138 3.0 

2 5.0 

3397 3.2 

- - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  
110 9,2 

8 2.6 
6 1 9.9 
46 5.2 

153 8.5 
206 9.2 
29 7 8.7 
345 7.8 
380 6 .O 
546 7.1 
525 . 6.4 
543 6.1 
7 48 7.3 
665 6.3 
576 6.2 
424 5.7 
574 6.3 
705 7.9 
311 6.8 

4 10.0 

7227 6.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1961 
1962 1 
1963 
1964 
1965 
1966 1 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
UNKNOWN 

OVERALL 

22 1.8 
0 0.0 

10 1.6 
10 1.1 
15 0.8 
28 1.2 
42 1.2 
49 1.1 
53 0.8 
71 0.9 
75 0.9 
64 0.7 
82 0.8 
84 0.8 
76 0.8 
57 0.8 

8 5  0.9 
62 0.7 
31  0.7 
1 2.5 

917 0.9 

176 
402 
541 

1186 
1458 
2142 

1 2706 
3884 
4803 
5146 
5506 
6481 
6560 
6216 
4778 
5890 
5605 
2933 

24 

67284 



NCSS CASE VEHICLE DISTRIBUTIONS BY VEHICLE WEIGHT - . -  

_----1-----1-------------------------------------------------------------------------------.--- 

VEHICLES I OCCUPANTS 
- - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - -  

VEHICLE WEIGHT TOTAL I AIS 21 / AIS 3+ 1 FATAL 
( I N  POUNDS) N 

% I N  X I N  % I N  % 

, \ 8  . r-7 
/ \ 

I \ 
. I 4  . I \ - A L L  O C C U P A N T S  

, I 8  . ----- l A T l 1  O C C U P A N T S  

Y 
2 

0 
W 
C 
b . 0 0  . 
W 
> 

19  16 10 2 2  26 28 31 ¶ U  37 U O  U 3  Us UB 5 2  

VEH l C L E  W E I G H T  t n u n o n t o s  OF POUNDSI 

1300-1599 
1600-1899 
1900-2199 
2200-2499 
2500- 2799 
2800-3099 
3100-3399 
3400-3699 
3700-3999 
4000-4299 
4300-4599 
4600-4899 
OVER 4900 
UNKNOWN 

TOTAL -. 

As might be expected, the fatal group is somewhat underrepresented among 
occupants of heavier vehicles (over 4000 pounds). It is not clear, however, 
why they are so heavily overrepresented in the 3400 to 4000 pound range or 
underrepresented between 2200 and 2800 pounds. It is likely that other 
factors--such ae occupant age, epeed of traveZ, urbaniaation, etc. --are at 
work here. 

"& 

5 0.5 
38 4.1 
50 6.3 
48 5,2 
6 1  6.7 
96 10.5 

118 12.9 
146 15.9 
147 16.0 
86 9.4 
65 7 , l  
15 1.6 

142 0.2 
2301 3.4 
4009 6.0 
4238 6.3 
4847 7.2 
6020 8.9 
8681 12.9 
9254 13.8 
8454 12.6 
7162 10.6 
5446 8.1 
1694 2.5 
1773 2.6 
3263 4.8 

67284 100.0 

234 0.2 
3546 3.3 
6058 5.7 
6500 6.1 
7210 6.8 
9175 8.6 

13885 13.1 
14669 13.8 
13903 13.1 
11890 11.2 
8507 8.0 
2717 2.6 
3021 2.8 
4806 4.5 

106121 100,O 
d. . - - - - . . . - . - - . - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  

2 1  0.3 1 20 0.6 
279 3.9 156 4.6 
453 6.4 
439 6.1 
496 6.9 
644 8.9 

1043 14.4 
1042 14.4 
1008 13.9 

778 10.8 
505 7.0 
159 2,2 

213 6.3 
190 5.6 
216 6.4 
294 8.7 
466 13.7 
525 15.5 
489 14.4 
340 10.0 
249 7.3 
88 2.6 

169 2.3 94 2 - 8 1  30 3,3 
183 2.5 57 1.7 1 4 0.4 

7227 10U.O 3397 100.0 1 917 100,O 



NCSS Case Wides and Class 

NCSS INJURY RATES BY CASE VEHICLE WEIGHT 

___________-_--------------------------------------------------------------.--------------------- 
1 I I OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VEHICLE WEIGHT A I S  2+ I A I S 3 t  I FATAL 

RATE I N RATE I N RATE 

.. - - 1300-1599 
t 1600-1899 

1900-2 199 
2200-2499 

w - 2500-2799 
2800- 3099 
3100-3399 
3400- 3699 
3700-3999 
4000-4299 
4300-4599 
4600-4899 
OVER 4900 
UNKNOWN 

Injury rates  a t  the AIS 2 or more ZeveZ decline s t s a d i l y  as vehiale 
weight increases. Fatal i ty  ra tes  are high for very l ight  cam, but 
above that Zevel f Zuctuate without any consistent d irsot ion.  

l o  

a .  

8 ,  

7 .  

W 
~ 6 .  
a 
C 

* = .  
C 

z u .  
1 
I 

3 .  

2 .  

1 .  

I 

. 

- RIS 2 *  

----- F R T R L  

\ 

'\ 

'& -\ .-/----/-- '--- .J' 
0 , ~ ~ ~ ~ ~ 1 1 1 1 1 1 1 1 1  

OVERALL 1 1  67284 / 10612i  1 7227 6.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I S  18 15 2 2  26 2 8  11  3 4  57 Y O  US U6 49  52 

V E H I C L E  W E I G H T  lnunoneos or rounos~ 

I 

142 
2301 
4009 
4238 
4847 
6020 
8681 
9254 
8454 
7162 
5446 
1694 
177 3 
3263 

3397 

2 34 
3546 
6058 
6500 
7210 
9175 

13885 
14669 
13903 
11890 

8507 
2717 
3021 
4806 

23 9.8 
279 7.9 
459 7.6 
439 6.8 
496 6.9 
644 7.0 

1043 7.5 
1042 7.1 
1008 7.3 
778 6.5 
505 5.9 
159 5.9 
169 5.6 
183 3.8 

20 
156 
2 13 
190 
216 
294 
466 
525 
489 
340 
249 

88  
9 4 
5 7 



NCSS Cw hhkles and Occupancy 

NCSS CASE VEHICLE DISTRIBUTIONS BY 
NUMBER OF OCCUPANTS I N  VEHICLE 

1 
2 
3 
4 
5 
6 
7 
8 
9 OR MORE 

_ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - . - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - m - - - - - - - - - - - -  

TOTAL 

NUMBER OF OCCUPANTS 
I N  V E H I C L E  

. . . . . . . . . . . . . . . . . . . . . .  

V E H I C L E S  I OCCUPANTS 
---------------+---- . l . ----------------------------------------------- .------- .  

TOTAL I A I S 2 +  / A I S 3 +  1 FATAL 
N g - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - -  I N 'b g I N  I N  % - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - - - -  

Sing Ze-occupant vehie Zes account for almost two-thirds of the oase 
vehicles. However, v e h i c l ~ s  with higher ocoupancy have more persona 
exposed t o  injurg, so that  wsZZ under half o f  aZZ in jur ies  a t  the 
various ZeveZs occur t o  occupants o f  single-oocupant oars. 

. 

5 0  

- 
C 

A I S  2 *  
3 Y O  
U @ F A T A L  
6 
W 

t 
* so  
U 
z 
W 
3 
0 : 20 
IL 

W 
> " * 
a 10 
A 
W 
C 

0 
1 2 3 Y 6 6 1 8 8 +  

NUMBER OF O C C U P A N T S  I N  V E H I C L E  



NCSS Case V.hiJes and Occuwncv 

NCSS INJURY RATES BY NUMBER OF OCCUPANTS 
I N  CASE VEHICLE 

-- --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I I OCCUPANTS 

NUMBER OF OCCUPANTS I 
I N  V E H I C L E  

Injury rates a t  a l l  ZeveZs are re lat ively  independent of 
the nwnber of occupants i n  the vehicles. 

1 
2 
3 
4 
5 
6 
7 
8 
9 OR MORE 

OVERALL 

V E H I C L E S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1401 3.3 
1025 3.3 
480 3.2 
249 2.6 
153 3.8 
46 2.5 
27 3.2 
14 3.1 
2 0.9 

3397 3.2 

TOTAL 

2904 6.8 
2229 7.1 
1075 7.2 
505 5.3 
301 7.5 
131 7.1 
44 5.2 
26 5.7 

42966 
15632 
5003 
2370 
806 
307 
121 
5 7 

A I S  2+ 1 A I S  3+- 1 FATAL 
- - - - - - - - - - - - -+ - - - - - - - - - - - - -+ - - - - - - - - - - - - -  

N RATE I N RATE ( N RATE 

42966 
31264 
15009 
9480 
4030 
1842 
047 
456 

22 

67284 
227 I l2 5*3 

106121 ( 7227 6.8 



NCSS Caw Wklos and do ma^^ 

NCSS CASE V E H I C L E  DISTRIBUTZONS 
BY P R I N C I P A L  D I R E C T I O N  OF FORCE (PDOF) 

1 O ' C L O C K  
2 O ' C L O C K  
3 O ' C L O C K  
4 O ' C L O C K  
5 O ' C L O C K  
6 O ' C L O C K  
7 O ' C L O C K  
8 O ' C L O C K  
Y 0 'CLOCK 

10 O ' C L O C K  
11 O ' C L O C K  
12 O ' C L O C K  
N U N - H O R I  Z O N T A L  
UNKNOWN 

- - - -  --- ____ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O T A L  / / 6 7 2 8 4  ----------.-------------- 

CUC U I H E C T 1 3 N  

1 

R I 5  2 *  

; so 
8 
Y 
U 5 2" 
f 

20 
z 
W 

:: 1s 
I 
k 

5 10 
" 
C 
s 
ii s 
L 

0 
1 2 -9  1 - 7  8 -10  11 12 WOW 

nORlzOWTnL 

P D O F  ( C L O C K  0 I R E C T  I O N 1  

V E H I C L E S  1 OCCUPANTS 
- - - - - - - - - - - - - - - + - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I TOTAL I A I S 2 +  / A I S 3 +  / F A T A L  
N ; l----------------+--------------t--------------t------------- 

I 1 N  % I N  % I N  Z I N  % 

F R T A L  
111 

; a 0  
8 
w 
U 
f, 25 
t 

; 2 0  
Z 
Y 
0 2 1s 
L 
L 

: 10 .. 
I- = 
$ 5  

0 
I 2-Y 5-7  8 -10  1 1  12 won 

n o n l z o n T n i  

P D O F  [ C L O C K  O I R E C T  I O N 1  

The principal direction of force i s  not necessarily d i rec t ly  related t o  
the area of the vehicle hayed - - e .g . ,  it i s  possible t o  have an 11:OO 
vector in to  the side the front of a car. This "clock direction" i s  
taken from the f i r s t  element of the CoZZision Defomation Class i f icat ion 
code, as detailed in SAE J224a. 

The "Non-Horisontal" category for direction of force includes roZlovers. 
Note ttut these represent only 4.4% of the vehicles,  but 15.6% of the 
f a ta l i t i e s .  The most common impact d irect ion i s  12: 00, folZmed by 11 :00 
and 1:OO. I j w l i e a  peak even more sharply a t  12:OO. 



NCSS Case Wick and Damaae 

NCSS INJURY RATES BY CASE VEHICLE 
P R I N C I P A L  D IRECTION OF FORCE (PDOF) 

------ - -------- -.----- .- _________------------------------------.-------------------------------------------------------- 
OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CDC U I R E C T I O N  V E H I C L E S  A I S  2 t  I A I S 3 t  I F A T A L  

1 RATE 1 N R A T t  1 N R A T  t - - - - - - - - - - - - - - - - - -  ------------t----------+-----------------t-----------------+---------------- 

1 O ' C L O C K  
2 O ' C L O C K  
3 O ' C L O C K  
4 O'CLOCI; 
5 O ' C L O C K  
G O ' C L O C K  
7 O ' C L O C K  
8 O ' C L O C K  
9 O ' C L O C K  

10 O ' C L O C K  
11 O ' C L O C K  
1 2  O ' C L O C K  
NON-HORI  ZOI ITAL 
UNKNOWN 

OVERALL 
- - - - - - - - - - - - - - - - -  

i 

1 Y 

12 Ea I I S  z*  
rn FAtrrL 

I0 

D 

W 

8  

* 
5 u 
7 
2 
I) 

2 

0 
1 2 -  8 - 7 0  1 12 WOW 

H O R l t O W l I L  
PDOF ( C L O C K  D I R E C T I O N 1  . 

WhiZe the moat aomnon direotion o f  force i e  12:OO (head-on), the injury 
rate i s  estimated t o  be highest a t  aZZ ZeveZa for non-horizontal impact 
directions. A t  the AIS 3 or greater level ,  ZateraZ impaot d i r e o t h  
f o l l m  the run-hodzontal oategory with the nwt higheat estimated inj'y'ury 
rates.  



NCSS b w  W I e a  and Domopr 

NCSS CASE VEHICLE DISTRIBUTIONS BY GENERAL AREA OF DAMAGE 
--- ----.---------- -- 
____1*--11.----------------------.---------*-*-"--,*------------------------------------------ 

I 
DAMAGE AREA 

FH0FIT 
I 

R 1 GHT 
BACK 
LEFT 
TOP 
UNDERCARRIAGE 
UNKNOWN 

TUTAL 

The most common area damaged i n  a crashed vehicZe is the front, 
with just under hulf  fa2Zing i n  t h i s  category. Right and l e f t  
sCde impact frequsncies are nearly equal, but with s l i gh t l y  higher 
i n j u y  frequenuies for the r igh t  side. Unknown damage areas have 
teen mcZudsd from the graphs, and it i s  l i k e l y  t ha t  many of these 
would also involve frontal damage. 

VEHICLES 1 OCCUPANTS 
---------------+-----.----------.,,-------------------------*---------- 

I TOTAL I A I L  2 t  / A I S  3+ / FATAL 
N g - - - * - - - - - - - - " " _ - , - - - - - - - - - - - - - - + - " - - - - - - - - - - - - + - - - - - - - - - - - - -  I p i  % I N  % 1 II ~ I N  % 

AIS 2 +  O C C U P A N T 9  

- - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - * - - - - - - - - - " - - - - * - - - - - - w - - w - - - - - - - - - - - - - - - " " - - - - - - - - - - - - - -  

33138 49.3 
7054 10.5 
2868 4.3 
7733 11.5 
1818 2.7 
659 1.0 

14014 20.8 

67284 100.0 

F A T A L  O C C U P A N T S  

3 A C l  

- - - - - - - * - - - - - - -  - - - - - - - - - - - - - - $ - - - - - - - - - - - - * - * - + - - - - - - - - - - - - - - + - - - - - - - - - " - - " - + - - - - - - - - - - - - -  I - 
I I 

11192 48.2 3860 5 3 . 4 l 1 7 0 8  50.3 4 3 7  47.7 
172 18.8 

13 1.4 
152 1G.6 
109 11.9 

4 0.4 
30 3.3 

917 100.0 

11457 10.8 / 974 3 . 5  1 553 16.3 
4937 4.7 

12668 11.9 
3030 2.9 
1076 1.0 

21761 20.5 

106121 100.0 

137 1.9 
890 12.4 
444 6.1 

52 0.7 
862 11.9 

7227 100.0 

50 1.5 
511 15.0 
277 8.2 

18 0.5 
280 12.2 

3397 100.0 



NCSS Cow khicles and Damage 

NCSS INJURY RATES BY CASE VEHICLE GENERAL AREA OF DAMAGE 
- -- -- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DAMAGE AREA 

- - - - - - - - - - - - - - - - -  

Injury rates are clearly highest for the top-damage oode, which 
i s  a surrogate for roZZover. FataZ i n j u q  i s  more than four times 
as l ike ly  i n  t h i s  category as compared t o  frontal dimage. The 
fa tul i ty  rate for side impacts i s  much higher than for front, 
while that  for the back i s  very low, Lower-ZeveZ in jur ies  are 
roughZy equul for front and aide impacts. 
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NCSS Car Wiclr and D a m  

NCSS CASE VEHICLES: PRINCIPAL DIRECTION OF FORCE 
BY GENERAL AREA OF DAMAGE 

. - . -- - - . - - -- - - - - - - - - - -- . . . .- --"- -- - 
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FRONT HIGtlT BACK LEFT TOP UNDEH- 
CDC DIRICTIOi; 1 DAMAGE I DAMAGE ( OAMGE / DAt44GE 1 DAMAGE 1 CARRIAGE UNKNOY / TOTAL 
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1 O'CLOCK 
2 O'CLOCK 
3 O'CLOCK 
4 O'CLOCK 
5 O'CLOCK 
b O'CLOCK 
7 O'CLOCK 
8 O'CLOCK 
9 U'CLOCK 0 

10 O'CLOCK 
11 O'CLOCK 
12 O'CLOCK 
NON-HORI ZONTAL 
UNKNOWN / I  0 i 
TOTAL 1 / 33138 i ----.-------------.------------ 

w 
12:00 11:0010:00 9:00 8:00 7:00 b:00 5:00 4:00 3:00 2:00 1:00 NON-HORZ. 

P R I N C I P A L  D I R E C T I O N  OF FORCE 
L~ 

The rek t ionahip  between prinoipal d irect ion of force and area damaged 
i s  made c Lear here. Right-side damage, for examp Ze, whi Ze occasions Zly 
reported with a 1 2  o'clock vector, i e  most comonlg associated with a 
d o'clock vector, 



NCSS Case hhicles and Damasre 

NCSS CASE VEHICLES: CDC (COLLISION DEFORMATION CLASS) EXTENT 
BY GENERAL AREA OF DAMAGE 

- 
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CDC E X T t N T  1 1  DAMAGE I DAMAGE I DAMAGE I DAMAGE I DAMAGE / CARRIAGE I UNKNOWN TOTAL 
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GENERAL AREA OF DAMAGE 

The CDC extent code measures the mount of cmsh sustained by the uehicle. 
The most comon frontal damage extent i s  a t  CDC I .  Recall that these cars 
must have been towed for damage, and thus many cars must be towed with 
relatively minor front damage. The most oonnnon back-damage extent i s  a t  
CDC 2, and side damage a t  CDC 3. However, CDC extent codes do not represent 
the same amount of cmsh when applied t o  di f ferent  areas of damage. Other 
comparisons betueen side and frontal coZZisions can be seen from the Crash 
Severity (Delta V) section of t h i s  report on pages 84 t o  89. 



NCSS Cow Wi les  and Damop. 

NCSS CASE VEHICLE CDC EXTENT DISTRIBUTIONS 
(FRONTAL AREA DAMAGE) 

- 
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CDC E X T E N T  - F R O N T A L  AREA DAMAGE 

As might be expected, most fataZit ies occur t o  occupants of 
seriously damaged vehicles:  i n  the frontal-damage subset, 
occupants of vehicles that  have sustained CDCrs of 4 or more 
account for 69% of f a ta l i t i e s ,  Lower- leve Z i n j m i e s  are more 
comon w i t h  lower-level CDC1s: 72% of in jur ies  a t  the AIS 2 
or more ZeveZ ocuur with CDC1s of 3 or loss.  

. -  
a ' .  



NCSS Car  hhicles and Damass 

NCSS INJURY RATES BY CASE VEHICLE CDC EXTENT 
(FRONTAL AREA DAMAGE) 

_ _ _ _ - - - - _ - - - - - - _ - - ^ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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CDC E X T E N T  
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VEHICLES 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A I S  2+ I A I S 3 +  I FATAL 
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C O C  E X T E N T  

Vp t o  CDC Extent 5, in jur ies  for the frontal-damage subset f o l l m  the 
expected oume, r i s ing  with inoreases i n  CDC. Above CDC Extent 5, 
anomalies appear t o  prevail.  I t  i s  highly unl ike ly  t ha t  CDC Extent 6 
and above, which involves deformation t o  the windshieZd area and 
beyond, wouM re su l t  from a wide29 dis tr ibuted impact t o  the front  o f  a 
car. These CDC ex tents  are perhaps the r e s u l t  o f  sideswipes i n  which 
the front was struck f i r s t ,  of impacts above the b e l t l i n e ,  or of other 
narrow area impacts. Other characters i n  the CDC code might reveal 
t h i s  information, but they are not  included i n  the  t a b u h t i o w  for t h i s  
table and group. 



NCSS C o l r ~ l e a o n d  D a m  

NCSS CASE VEHICLE CDC EXTENT D I S T R I B U T I O N S  
( S I D E  AREA DAMAGE) 

___-.---I----.--.-----------------------.------------------------------------------------ 
I ) VEHICLES I OCCUPANTS 

CDC EXTENT 

-----*------  
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Both right- and left-damaged vehicles are combined i n  t h i s  
table. The most frequent CDC extent  for side damage is 
Extent 3, with 44.5% of the vehicles and 53.6% of the i n j w i e s  
a t  AIS 2 and above. However, only 26.2% of the f a t a l i t i e s  
o c c w  a t  thia ZeveZ, 

I 



NCSS Cam Hhicln and Damam 

NCSS INJURY RATES BY CASE VEHICLE CDC EXTENT 
(SIDE AREA DAMAGE) 

- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CDC EXTENT 
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Injury rates a t  aZZ levels climb with increases i n  CDC extent for side 
damage. CDC1s of 7 and 8 have an estimated probability greater than 
half of  producing a fatali ty.  CDC 9 i s  out o f  line with much lower 
injury rates than CDC1s 6 through 8--possibly because CDC 0 involves 
total penetration of the vehicle and may involve small contact areas. 
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NCSS Caw M k l r  ond Do- 

NCSS CASE VEHICLE CDC EXTENT DISTRIBUTIONS 
(BACK AREA DAMAGE) 

--- ----------------------.------------------------------------------------------------ 
V E H I C L E S  I OCCUPANTS 
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C D C  E X T E N T  - B A C K  A R E A  D R M R G E  I I C D C  E X T E N T  - B R C K  A R E A  OAHRGE I 

The most conunon CDC extent for occupants o f  vehicles damaged 
i n  the rear i s  Level 2. Forty-two percent o f  in jur ies  a t  the 
AIS 2 or greater level o o m  w i t h  CDC Extents of 2 or 3. 
There m e  hardZy any fa ta l i t i es  i n  back-damaged vehicles.  



NCSS Case Ubhicles and barnow 

NCSS INJURY RATES BY CASE VEHICLE CDC EXTENT 
(BACK AREA DAMAGE) 

_----------------------------------.--------------------------------------------------- 
I I I OCCUPANTS ---------------------------------------------------------- 

CBC EXTENT VEHICLES A I S  2+ 1 A I S  3+ 1 FATAL 

RATE 1 N RATE 1 N RATE 
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The i n j q  ra te  for ocaupants of back-damaged vehic les  i s  quite  
small. Even a t  Extents 7 and 8 fewer than one i n  three persons 
are i n j w s d  t o  t h ~  AIS 2 Level and above. 
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NCSS b w  Mkks and Domow 

NCSS CASE VEHICLE CDC EXTENT DISTRIBUTIONS 
(TOP AREA DAMAGE) 
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Top-mua &nags usuaZZy resul ts  f im  a rolZover. More than 
half the ooacpants i n  this  subset wsrs i n  vehioles with a 
CDC Extent of 3, and W - t h i r d s  of the ooacpcmts were i n  
vehicles Lvith a CDC of I thracgh 3 ,  Hmever, on23 half ths 
injwlies a t  the U S  2 or gpeater kveZ ooaurred w i t h  CDC 
Extenta of 1 through 3. 
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NCSS Case Vehicles and bamaae 

NCSS INJURY RATES BY CASE VEHICLE CDC EXTENT 
(TOP AREA DAMAGE) 
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Up to  CDC Extent 7 ,  injury rates a t  a l l  Levels increase regularly with 
increase i n  top-damage severity. Although occupants of top-&aged 
vehicles represent only 2.9% of a l l  NCSS case vehicle occupants, they 
account for 11.9% o f  the fa taz i t ies .  The comparatively la, injury rate  
a t  CDC Extent 8 may once again be related t o  the surface area of the 
object contacted. 



NCSS CASE VEHICLE CDC EXTENT DISTRIBUTIONS 
(UNDERCARRIAGE AREA DAMAGE) 
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- - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - -+ - - - - - - - - - - -  

Principal damage t o  the  undercarr~iage is comparativeZy rare: 
danage t o  the front i s  about 50 timer; more comon. Under- 
oarriage damage above Level 2 is rare. 

------------------------------------------ . .--*----------------------------------  

0 0.0 
0 0.0 
2 50.0 
1 25.0 
1 25.0 
0 0.0 

4 100.0 

360 54.6 
257 39.0 

29 4.4 
11 1.7 
1 0.2 
1 0.2 

1 5.6 
8 44.4 
7 38.9 
1 5.6 
1 5.6 
0 0.0 

604 56.1 
412 38.3 

47 4.4 
1 1  1.0 

1 0.1 
1 0.1 

18 100.0 

10 19.2 
27 51.9 
13 25.0 
1 1.9 
1 1,9  
0 0.0 

659 1 0 0 . 0 1  1076 100.0 52 100.0 



NCSS Case hhicles and bornow 

NCSS I N J U R Y  RATES BY CASE V E H I C L E  CDC EXTENT 
(UNDERCARRIAGE AREA DAMAGE ) 

1 360 604 10 1.7 1 0 . 2 0  0.0 
2 257 412 2 7 6.6 8 1.9 0 0 .O 
3 2 9 4 7 13 27.7 7 4.3 
4 11 1 9.1 1 9.1 
5 1 1 100.0 100.0 
9 1 1 0 0 .o 

OVERALL 1 659 1 1076 I 52 0.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- _____--_--- - - - -____--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

3 0 ,  
UNDERCARRIAGE AREA DAMAGE 

- 
2 1 .  I 1 8  2* 

- - - 118 S* 

2 0 .  

a 
L 

'$ 

1 2 8 
C O C  EXTENT 

CDC EXTENT 1 1 VEHICLES 

Up to  CDC Extent 4 the i n j u r y  rate  of occupants for undercarriage- 
damaged vehicles is relativeZy Zou. Above CDC Extent 4 the nwnbers 
are too smaZZ t o  be reZiabZe. 

OCCUPANTS 
___________-___-_-_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

A I S 2 +  1 A I S 3 +  1 FATAL 

1 1  TOTAL - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - -  
1 1 RATE I N RATE I N RATE 





4 OCCUPANTS 

T h i s  s e c t i o n  o f  t h e  r e p o r t  i s  centered on t h e  o c c u p a n t s  o f  t o w e d  
passenger ca rs  i n  t h e  NCSS passenger c a r  data  set. As b e f o r e ,  t a b 1  e s  
a r e  weighted (except  i n  t h e  i n j u r y  data  beg inn ing on page 67),  and t h u s  
d e s c r i b e  t h e  t o t a l  number o f  occupants of towed passenger ca rs  i n v o l v e d  
i n  NCSS acc iden ts  where t h e  most se r ious  i n j u r y  was i n  a  passenger c a r .  
The f i g u r e s  g i v e n  a r e  f o r  t h e  aggregate o f  t h e  seven NCSS a r e a s  d u r i  n g  
t h e  twenty-seven months f rom January 1977 th rough  March 1979. 

A case v e h i c l e  occupant i s  a  person who was an  o c c u p a n t  o f  a n y  
passeng2r c a r  towed f r o m  t h e  scene of t h e  acc iden t  because o f  c o l l  i s  i o n  
damage. I n  t h e  f o l l o w i n g  p a g e s ,  d i s t r i b u t i o n s  a r e  shown f o r  t h e  
r e p o r t e d  occupant c h a r a c t e r i s t i c s - - i n c l u d i n g  age, sex, s e a t  l o c a t i o n ,  
r e s t r a i n t  use, e j e c t i o n  and entrapment,  t r e a t m e n t  c a t e g o r y ,  i n j u r y  
s e v e r i t y  ( O v e r a l l  AIS),  and t h e  number of days spent i n  a  h o s p i t a l .  

I n j u r y  i n f o r m a t i o n  i s  p r e s e n t e d  i n  t h e  same f o r i n a t  a s  i n  t h e  
p rev ious  sec t ions ,  and t h e  same cau t ions  on m i s s i n g  d a t a  apply. I n j u r y  
d e t a i l s  a r e  r e p o r t e d  a t  t h e  end of t h e  s e c t i o n ,  a n d  h a v e  a  s e p a r a t e  
i n t r o d u c t i o n  on page 67. 



NCS Occupants and Characteristics 

NCSS OCCUPANT DISTRIBUTIONS BY AGE 

INFANT 
01-05 YEARS 
06-10 YEARS 
11-15 YEARS 
16-20 YEARS 
21a.25 YEARS 
26-30 YEARS 
31-35 YEARS 
36-40 YEARS 
41-45 YEARS 
46-50 YEARS 
51-55 YEARS 
56-60 YEARS 
61-65 YEARS 
66-70 YEARS 
71-75 YEARS 
76-80 YEARS 
OVER 80  YEARS 
UNKNOWN 

I I I I 

__-- - - -_-_-__--__-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TOTAL 1 / 106121 100.0 / . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCCUPANT AGE 
(5-YEAR GROUPS) -------------------  

O f  aZZ case vehicle occupants 
i n  NCSS accidents, 54.8% were 
between 16 and 30 years o f  
age. The same group accounts 
for 54.7% of the fa ta l i t i e s .  
The crossover i n  the graph 
a t  5 5  indicates that  oZder 
occupants are more l i ke ly  
t o  su f fer  fatal i n j w i e s .  

OCCUPANTS I AIS 2+ I AIS 3+ 1 FATAL 
- - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -  

N % I N  % I N  % I N  % 
- - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - -  

. 2 1 .  

.2Y . - ALL OCCUPRWIS 

. 2 2  . FATAL OCCUPAN13 

. 2 0  . 
0 . I) .  
I 
W 
a . l a .  
0 

g 0 I Y  . 
L 

. I 2 .  
> 
- . t o .  
I- I 
a 
2 . 0 8 .  
W 

- 0 1 .  

. OY . 
I - 0 2  .d 

1 0  2 0  So YO 50  1 0  70  DO 8 0  

A G E  I N  Y E A R S  



NCSS Occupants and Characteristics 

NCSS INJURY RATES BY OCCUPANT AGE 
- 

___I-_--------------------------------------------------------------------------------- 

A I S  2+  A I S 3 +  FATAL 
Of'LUPANT AGE 1 (LfJJpPNTS 1 - - - - - - - - - - - - - - - - -  + - ---  - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  

(5 -YEAR GROUPS) N RATE I N RATE I N RATE 

I N F A N T  
0 1 - 0 5  YEARS 
0 6 - 1 0  YEARS 
1 1 - 1 5  YEARS 
1 6 - 2 0  YEARS 
2 1 - 2 5  YEARS 
2 6 - 3 0  YEARS 
3 1 - 3 5  YEARS 
3 6 - 4 0  YEARS 
4 1 - 4 5  YEARS 
4 6 - 5 0  YEARS 
5 1 - 5 5  YEARS 
5 6 - 6 0  YEARS 
6 1 - 6 5  YEARS 
6 6 - 7 0  YEARS 
7 1 - 7 5  YEARS 
7 6 - 8 0  YEARS 
OVER 80 YEARS 
UNKNOWN 

OVERALL I I . . . . . . . . . . . . . . . . . . . . . .  

Injury rates  generaZZy 
r i s e  with age, aZthough 
the in fant  group which i s  
omitted from the graph 
has a high injury rate .  
The fa ta l i t y  rate  i s  
steady for adults aged 
16 through 55 a t  less  
than I % ,  but then r i s e s  
quickly t o  more than 1.5% 
for occupants aged 71 and 
over. 

- 1 1 s  2*  OCCU?nW11 - - -. 1 1 s  ¶ *  OCcUrnWT¶ 
I N .  ----.-- f A 1 l L  oCCU~nWT¶ 

1 2 .  

1 0 .  

u 
C 
a 8 .  
C 

/ 
C' 

/ ' 
/ 

c - 
/ - 

- m e - '  

- ,,*...------.------. --**-- 
~ i - - ~ . - f ~  I I I I I I 1 1 1  I I 1 1  

10 90 90 YO SO 80 70 80 

AGE I N  Y E A R S  



NCSS Occupants and Characteristics 

NCSS OCCUPANT D I S T R I B U T I O N S  BY SEX 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A I S  2 +  O C C U P A N T S  

SEX 

----------- 
/ I 

F A T A L  O C C U P A N T S  

OCCUPANTS I A IS 2+ I A IS  3+ I FATAL 
, , , - - - - - - - - - - - - - - - - -+- - - - - - - , - - - - - - - - - - -+- - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -  

N % I N  % I N  % I N  % 
- - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -  

MALE 
' 

62242 
I 

58.7 3953 54.7 
FEMALE 42682 40.2 3267 45.2 
UNKNOWN 1.1 7 0.1 

TOTAL 106121 100.0 7227 100.0 

Male occupants are overrepresented slightly in all accidents, 
but greatly overrepresented in fatal accidents. 

2023 59.6 1 635  69.2 
1368 40.3 1 281  30.6 

6 1 0.1 

3397 100.0 1 9 1 7  100.0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



NCSS Occwnts and Characteristics 

NCSS INJURY RATES B Y  OCCUPANT SEX 

M4L E 
I I 

62242 j::: 6.4 I 2023 ::: I ::: 1 .o 
FEMALE 42682 

* I 0.7 
UNKNOWN 1 1117 7 0.6 0.5 1 0.1 

OVERALL 1 106121 1 7227 6.8 1 1 3 9 1  3.2 1 917 0.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 1 

7 n I s  2t 

I m 1 1 1 s  s t  
a r n r n L  

u 5 
C 
a 
C 

*I 
C 
a 
7 

f 

2 

1 

0 
H A L L  I C I I ~ L L  

O C C U P R N T  SEX 
A 

SEX 

-.----------- 

The estimated probability of an injury a t  the AIS 2 level  and above 
is sommhat greater t o r  a female than a male. However, males have 
a substantially greater likelihood o f  incwr ing  a fa ta l  injury.  

A I S  2+ A I S  3+ I FATAL I OCCUPANTS / - - - - - - - -  -------------! -----  - - - - - - - - - - - - - - - - + - - - - - - - - - -  ---------- 
I I N RATE I N RATE I N RATE - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - -  



NCSS Occupants and Chomcteristics 

NCSS OCCUPANT DISTRIBUTIONS BY SEAT LOCATION 

OR1 VER 
FRONT CENTER 
FRONT R I G H T  
REAR L E F T  
REAR CENTER 

I '  
REAR R I G H T  
OTHER I I 

SEAT P O S I T I O N  

----------------- 

TOTAL I I 
. - - - - - - - - - - - - - - - - - -  

OCCUPANTS I A I S  2 +  I A I S  3 +  I F A T A L  
- - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -  

N % I N  % I N  % I N  % 
- - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -  

8s 
A I S  2 *  

8 0 

S6 
I 

so 
E us 
t 
C 

u 0 

y a t  
Y g so 
E rs 
L 

w 20 
w 
5 1s 

; l o  
L s 

0 
o a l v c n  r -c  r-a a-L a-c a-I otncn 

S E A T  L O C A T I O N  
L 

7 0 
F A T A L  O C C U P A N T S  

88 

; 80 
3 5s  
U fi so 
5 rr 

ro 
; as = so 
E as 

: 20 

$ 1 8  

6 10 
L s 

0 
o a ~ v e a  r-c 1-11 a-L a-c a-a otncn 

S E A T  L O C A T I O N  

Of a l l  in jur ies  a t  the AI;S 2 and above ZeveZ, 61.3X o f  them occur t o  
drivers. These same occupants account for 66.6% o f  the f a ta l i t i e s .  



NCSS Occupants and Characteristics 

NCSS INJURY RATES BY OCCUPANT SEAT LOCATION 
- ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A I S  2 +  I A I S 3 t  I FATAL 
SEAT P O S I T l o N  I O C C l J ~ A ~ T ~  ---- -----------4 - - - - - - - - -  -------  

RATE I N RATE I N RATE 

D R I V E R  
I 

FRONT CENTER 
FRONT R I G H T  
REAR L E F T  
REAR CENTER 
REAR R I G H T  
OTHER 

OVERALL / / 1 0 6 1 2 1  ( 7 2 2 7  6.8 1 3 3 9 1  3 . 2  1 9 1 1  0 .9  
__----------------------- . .-----------------------------------------------------------  

* 
9 

8 R I S  2 1  

7 a FRTRL 

8 
W + 
: = 
t 

5'' 
7 
2 - 3 

2 

1 

0 
D R I V E R  F - C  F - R  R-L  R - C  R-R OTHER 

S E Q T  L O C f l T I O N  

Front-seat occupants have consistently higher in,jury and fa ta l i t y  rates  
than rear-seat occupants. The front-right occupant i s  more l i ke ly  than 
the driver t o  be injured a t  the AIS 2 or greater Zeve 2, but has an eqwzl 
probabi Zity of being k i l l ed .  



NCSS Occupants and Characteristics 

NCSS OCCUPANT DISTRIBUTIONS BY RESTRAINT USE 
k 

-_---------------------------------------------------------------------------------------------  ' 8  

OCCUPANTS I AIS 2+ I AIS 3+ 1 FATAL 
RESTRAINT USE - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - -  I I 

.- . 
% I N  % I N  % I N  % 

+ 
80 

- 8 0  
I- 

ALL OCCUPANTS 

7 0  
u FATRL OCCUPANTS 
0 ; 8 0  

G s o  
z 
W 

s uo 
W 
C 

' s o  
W 
> 
c" 20 
a 

: l o  

0 
NOT USED NOT INSTALLED 

U9EO UNKNOHN 

O C C U P A N T  R E S T R A I N T  U S E  

Only 6 . 5 %  of the NCSS case vehicle occupants were posit ively iden t i f i ed  
as using res traint  systems. O f  the fa tal ly  injured occupants, 3.6% used 
a res t ra in t .  The ltUsedrr category i n  the graph combines aZZ res t ra in t  
types shown i n  the table.  These percentages asswne tha t  occupants i n  
the "Unknownn category were not wearing res t ra in t s .  I f  t h i s  category 
was restrained a t  the scone rate  as the known categories, res t ra in t  use 
would be about 7.4%. 

764 83.3 
17 1.9 
15 1.6 
0 0 .O 

2928 86.2 
5 6 1.6 
5 7 1.7 

1 0.0 

NOT USED 
LAP AND TORSO 
LAP ONLY 
TORSO ONLY 
PASSIVE BELT 
CHILD SEAT 
NOT INSTALLED 
UNKNOWN 

TOTAL 

' I 81031 76.4 1 6191 85.7 

- ----------------------------------------------------------------------------------------------  

3567 3.4 
3042 2.9 

25 0.0 
101 0.1 
143 0.1 

5 180 4.9 
13032 12.3 

106121 100.0 

99 1.4 
116 1.6 

1 0 .O 
3 2 1 0.1 
4 0.1 0.0 

363 5 .O 139 4.1 43 4.7 
4 50 6.2 77 8.4 

7227 100.0 1 9 1 7  100.0 



NCSS Occupants and Characteristics 

NCSS INJURY RATES BY OCCUPANT RESTRAINT USE 

_________----------------------------------------------------------------------------  

OVERALL ( 1  106121 1 7 2 2 7  6.8 ( 3 3 9 7  3.2 1 9 1 7  0.9 __________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RESTRAINT USE 

- - - - - - - - - - - - - - - - -  
NOT USED 
LAP AND TORSO 
LAP ONLY 
TORSO ONLY 
PASSIVE BELT 
CHILD SEAT 
NOT INSTALLED 
UNKNOWN 

- 
8 

7 A19 2' 

6 FATAL 

: = 
a 
a 
* "  
0 
3 
7 

z 3  
2 

1 

0 
NOT USED LAP ONLY 

LAP 4 TOR90 NOT lN9TALLED 

OCCUPRNT R E S T R A I N T  U S E  

AIS 2 t  I AIS 3+ I FATAL 
OCCUPANTS - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - -  1 I N  RATE I N RATE I N RATE 

- - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  

Any kind of res traint  use, whether lap and torso or Zap only, reduces 
injury and fa ta l i t y  rates.  A t  the AIS 2 and above level ,  injury rates  
for be l t  users are estimated t o  be hal f  or l e ss  o f  the ra t e  for non-users. 
Fatality rates for be l t  wearers are a l i t t l e  over half the  rate  for 
non-wearers. The single f a ta l i t y  for a passive b e l t  user and the resultant  
high rate shouM not be construed as predicting a high f a t a l i t y  rate  v i t h  
these res traints .  Also see pages 80-81 for the re lat ionship  of res t ra in t  
use and Delta V. 

764 0.9 
17 0.5 
15 0.5 
0 0.0 
1 1.0 
0 0.0 

43 0.8 
77 0.6 

2928 3.6 
56 1.6 
57 1.9 
1 4.0 
2 2.0 
2 1.4 

139 2.7 
212 1.6 

81031 
3567 
3042 

2 5 
101 
143 

5180 
13032 

6191 7.6 
99 2.8 

116 3.8 
1 4.0 
3 3.0 
4 2.8 

363 7.0 
450 3.5 



NCSS Occuponh and lniury Severity 

NCSS OCCUPANT DISTRIBUTIONS BY EJECTION AND ENTRAPMENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCCUPANTS I A I S  2+ 1 A I S  3+ I F A T A L  

EJECTION/ENTRApMENT - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - - - -  I pi % I N  % I N  % I N  % 

NONE 
TOTAL E J E C T I O N  
P A R T I A L  E J E C T I O N  
ENTRAPPED 
OTHER 
UNKNOWN 

TOTAL . . . . . . . . . . . . . . . . . . . . .  

N C S S  O C C U P I I N T S  B Y  E J E C T I O N  A N D  E N T R A P M E N T  

NO E J E C T I O N  

T O T A L  E J E C T I O N  

P R n T I R L  E J E C T I O N  

E N T R A P P E D  

A L L  OCCUPANTS 

Ejection and entrapment are re  Zative Zy rare occurrences, though the 
"Unknown" category may include some further cases of both. However, 
among fataZZy injured occupants both are r e la t i v e l y  l i k e l y .  OnZy 1% 
of occupant8 were ejected but t h i s  group accounts for 23.1% of the 
fata Z i  t i e s .  



NCSS Occupants and lniury Severity 

NCSS INJURY RATES BY OCCUPANT EJECTION AND ENTRAPMENT 

70 

80  A1S 2 +  

a A 1 3  S +  
5 0  a F A T A L  

W 

$ v o  
* 2 30 
2 
CI 

2 0 

10 

0 
NONE TOTAL P R R T l R L  ENTRAPPEO 

DEGREE OF E J E C T I O N  

0 .  -- -- --- -.- ----- ____.-------------------------------------------------------------------------------------- 

Both e ject ion and entrapment are cZearZy associated with high injury 
rates.  Moreover, given an injury,  that  injury i s  more l i k e l y  t o  be 
fatal for ejected and entrapped occupants than for occupants not 
ejected or entrapped. 

be- 

EJECT I ONIENTRAPMENT - ,. .. 
-----------------------  

NONE 
TOTAL EJECTION 
PARTIAL EJECTION 
ENTRAPPED 
OTHER 
UNKNOWN 

w . . 
OVERALL 1 1  1 0 6 1 2 1  1 7227  b.8 3397  3.2 1 917 0.9 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

A I S  2+ I A I S  3+  1 FATAL 
OCCUPANTS - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  1 14 RATE I PI RATE I N RATE 

- - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - -  
I 

102479  1 5730  5.6 1 2 2 6 1  2.2 1 3 6 6  0.4 
797 
2 2 8  
6 6 7  

6 
1 9 4 4  

1 7 8  22.3 
3 4  14.9 

1 5 5  23.2 
1 16.7 

1 8 3  9.4 

4 6 4  58.2 
104 45.6 
4 1 5  62.2 

1 16.7 
513  26.4 

3 5 8  4 4 . 9  
77 33.8 

3 3 5  50.2 
1 16.7 

3 6 5  18 .8  
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NCSS OCCUPANT DISTRIBUTIONS BY TREATMENT CATEGORY 

FATAL I / 917 0.9 1 315 12.7 1 912 

--- _________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

INJURED 
H o s p i t a l i z e d  
T r a n s p o r t e d  
O t h e r  T rea tmen t  

NOT TRANSPORTED 
Treatment  Unknown 
No T rea tmen t  

UNKNOWN 

TREATMENT 

- - - - - - - - - - - - - - - - - - - - -  

TUTAL j j 106121 100.0 j 7227 I O U . ~  i 3397 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCCUPANTS I AIS 2+ I A IS  3+ 1 FATAL 
- - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  1 N % I N  % N % I N  I 

- - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  

N C S S  O C C U P R N T S  B Y  T R E R T M E N T  C f l T E G O R Y  

R L L  O C C U P A N T S  

A I S  2 +  

R I S  st 

PATAL NO TREATMENT 
HOlPlTALlZE D 
TRANSPORTATION 
OTHER TREATMENT 
TREATMENT UNKNOWN 

The treatnent category for each occupant i s  related t o  the sampling strata.  
The INJURED/HOSPITALIZED category includes those who were taken t o  a hospital 
and kept a t  least overnight. The INJURED/TRANSPORTED category inc  Zudes 
occupants who were transported t o  a medical f ac i l i t y .  INJURED/OTHER TREATMENT 
includes persons not transported t o  a medical fac i l i t y ,  but who may have been 
treated privately. A small nwnber o f  AIS 2's and AIS 3 ' s  may be seen i n  t h i s  
category, The remaining categories are made up mostly of uninjured persons. 
The 10 persons with an injury o f  AIS 2 who were Not Transported and Not Treated 
actuaZZy represent only one person so coded with a sampling weight of 10 .  
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NCSS INJURY RATES BY OCCUPANT TREATMENT CATEGORY 
_ . _ _ _  __-__--_ ___- -- ______--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I A I S  2+ I AIS 3+ 1 FATAL 
TREATMENT / / OCCUPANTS - - - - - - - - - - - - - - - - -  + - . - - - - - - - - - - - - - - -+ - - - -  - - - - - - - - - - - -  

I I 1 N RATE I ii KATE I N RATE 
- - - - - - - - - - - - - - - - - - - - - - - I  - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - -  

FATAL 
I NJ UKEO 

H o s p i t a l i z e d  
Trdns;>or t  ed 
O t h e r  T rea tnen t  

NOT TIlAtu SPORTEO 
T r e a t ~ r ~ n t  Unknown 
No T rcd tmcn t  

UNKNOWN 

OVERALL . . . . . . . . . . . . . . . . . . . . . .  

80 .  

5 0 .  A I S  2 *  

m A 1 3  3* 

Y O .  
w 
C 
a 
6 

* s o .  
6 
a 
7 
Z - 2 0 .  

1 0 .  

H O S P I T A L I Z E D  OTHER TREATMENT 
TRANSPORTED 

T R E A T M E N T  C A T E G O R Y  

Over 60% of hospitalized occupants received injuries  of AIS 2 or higher. 
One-third o f  them received AIS 3 t  i n j w i e s .  O f  those injured but not 
transported, 3.2% had injuries of AIS 2 and above. 
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0 NOT I N J U R E D  
1 M I N O R  
2 MODERATE 
3 SEVERE 
4 S E R I O U S  
5 C R I T I C A L  
6 MAX I MUM-FATAL 
7 INJURED/UNK SEV 
UNKNOWN 

NCSS OCCUPANT D I S T R I B U T I O N S  BY I N J U R Y  S E V E R I T Y  - .  
(OVERALL A I S )  

-. 
a - 

P 

__________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TOTAL I )  1 0 6 1 2 1  - --------------------------------  

INJURY S E V E R I T Y  I 
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OCCUPANTS I A I S  2 t  I A I S  3+ 1 F A T A L  
.. , - 
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I N J U R Y  S E V E R I T Y  ( O V E R A L L  R I S I  

A Zthough in jur ies  Zower than AIS 4 are generally considered non-life- 
threatening, 18 persons died with reported Overall AIS l eve l s  Zess than 
4 ,  The large group o f  persons coded ttInjured/Unknown Severi ty tr  i s  made 
up mainly of persons with police-reported in jur ies  unconfimed by medical 
report,  but also includes over half of the f a t u l i t i e s .  For these cases, 
no autopsies or other medical docmentation were a v a i k b  Ze. 
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NCSS INJURY RATES BY OCCUPANT INJURY SEVERITY 
(OVERALL AIS) 

--- ---- ____----------------------------------------------------------------------------------------  
AIS 2+ I AIS 3+ 1 FATAL 

INJURY SEVERITY 
RATE I N RATE 1 N RATE 

0 NOT INJURED 1 50394 0 .O 0 0 .O 0 .O 
1 MINOR 16159 0.0 0 2 0 .O 
2 MODERATE 3749 3749 100.0 0 0.1 
3 SEVERE 1 1151 1853 100.0 1853 100.0 13 0.7 
4 SERIOUS 488 488 100.0 488 100.0 7.4 
5 CRITICAL 346 100.0 56.6 
6 MAX I MUM-FATAL 1 1 % 178 100.0 
7 INJUREO/UNK SEV 15089 6 10 5 29 3.5 439 3.2 
UNKNOlJN 1 7 8 6 5  1 3 0.0 1 0 0.0 

OVE RAL L 1 1  106121 1 7227 6.8 1 3397 3.2 1 917 0.9 __------------------------------------------------------------------------------------------  

0 1 2 9 4 5 8 

I N J U R Y  S E V E R I T Y  (OFIISI I 

More than hal f  of those with a reported Overall AIS of 5 died, 
compared with less  than 10% of those a t  AIS 4 .  AIS 6 ,  of course, 
i s  defined as an injury incompatible with l i f e .  
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L 

NCSS OCCUPANT D I S T R I B U T I O N S  BY DAYS SPENT I N  H O S P I T A L  

_________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
OCCUPANTS I A I S  2 +  I A I S  3 +  I FATAL 

DAYS I N  HOSPITAL 

% I N  % I N  % I N  % 

NONE 
1 DAY 
2 DAYS 
3 DAYS 
4 - 7  DAYS 
8-14 DAYS 
1 5 - 2 1  DAYS 
22-300 DAYS 
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TOTAL 
- - - - - - - - - - - - - - - -  
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Nearly half of a22 persons injured a t  the AIS 2 or greater l eve l  were 
not kept i n  the hospital overnight. Just  over 20% of them, however, 
spent more than a week i n  the hospital .  Most of those fa ta l l y  injured 
were dead a t  the scene or on arrival  a t  the hospital .  
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NCSS INJURY RATES BY OCCUPANT DAYS SPENT I N  HOSPITAL 

NONE 
1 DAY 
2 DAYS 
3 DAYS 
4 -  7 DAYS 
8 - 1 4  DAYS 
1 5 - 2 1  DAYS 
2 2 - 3 0 0  DAYS 
UNKNOWN 

..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OVERALL 1 I 
, - - -  - --------------  

I DAYS I N  HOSPITAL 

- -------------------  
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D A Y S  S P E N T  I N  H O S P I T A L  

I A I S  2+ I A I S 3 t  I FATAL 
- - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - -  

OCCUPANTS I N RATE I N RATE I N RATE 
-------------+-----------------t-----------------t---------------- 

The relationship between injwly sever i ty  and time spent i n  the hospital 
i s  as expected. The AIS 2+ ZeveZ accounts for only 86% o f  those spending 
more than three weeks i n  the hospital .  The remaining 14% were evidently 
coded with injury severi ty "Unknown. 
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D e t a i l s  o f  i n j u r i e s  s u s t a i n e d  b y  o c c u p a n t s  o f  c a r s  i n  NCSS 
a c c i d e n t s  a r e  r e c o r d e d  i n  a c c o r d a n c e  w i t h  t h e  O c c u p a n t  I n j u r y  
C l a s s i f i c a t i o n  System. T h i s  c o d i f i c a t i o n  scheme p r o v i d e s  f o r  r e p o r t  i n g  
t h e  r e g i o n  o f  t h e  body i n v o l v e d ,  t h e  t y p e  o f  i n j u r y ,  t h e  system o r  o rgan  
o f  t h e  body i n j u r e d ,  and t h e  l e v e l  o f  i n j u r y  ( t h e  l a t t e r  as d e t e r m i n e d  
by t h e  Abbrev ia ted  I n j u r y  Scale) .  

Wh i le  t h e  O I C  p r o v i d e s  f o r  c o n s i d e r a b l e  d e t a i l - - i  d e n t i f y i n g  
s e p a r a t e l y  t h e  t h i g h ,  knee, l eg ,  and ank le ,  f o r  e x a m p l e - - t h e  t a b l e s  
presented i n  t h i s  s e c t i o n  have grouped t h e  o r i g i n a l  d a t a  i n t o  m a j o r  body 
r e g i o n s  and systems. The i n f o r m a t i o n  on t h e  f o l l o w i n g  e i g h t  pages shows 
d i s t r i b u t i o n s  o f  i n j u r y  r e g i o n s ,  t y p e s ,  a n d  s y s t e m s  f o r :  ( 1 )  a l l  
i n j u r i e s  taken  toge the r ,  ( 2 )  each AIS l e v e l  f rom 1 (mi n o r )  t o  6 ( f a t a l - -  
maximuln), and ( 3 )  i n j u r i e s  f o r  which AIS l e v e l  was un repor ted  b u t  o t h e r  
i n f  o m a t i  on was known. 

F o r  a l l  t a b l e s  t h e  t o t a l  number of i n j u r i e s  v a r y  somewha t  f r o i n  
t a b l e  t o  t a b l e  w i t h  a  g i v e n  A I S  l e v e l  b e c a u s e  o f  u n r e p o r t e d  d a t a  
elements, Body Regi on and System/Organ t a b l e s  usua l  l y  h a v i  ng t h e  h i g h e s t  
counts.  The lower  numbers f o r  I n j u r y  T y p e  mean t h a t  t h i s  i t e m  was 
solnet ilnes no t  determined even though t h e  r e g i o n  was known. 

As c o n t r a s t e d  w i t h  most o f  t h e  o t h e r  t a b l e s  i n  t h i s  r e p o r t ,  t h e  
i n j u r y  d a t a  a r e  presented as a c t u a l  o r  unweighted values.  A t  AIS L e v e l  
3 and above, t h e  unweighted va lues w i l l  n o t  be s u b s t a n t i a l l y  d i f f e r e n t  
f r o ~ n  weighted ones. 

One c a u t i o n  i n  i n t e r p r e t i n g  t h e  i n j u r y  s t a t i s t i c  i s  t h a t  t h e r e  i s  a  
s u b s t a n t i a l  amount o f  m i s s i n g  i n j u r y  i n f o r m a t i o n .  T h i s  r e s u l t s ,  i n  
p a r t ,  f r o m  t h e  p r a c t i c e  o f  r e q u i r i n g  coded i n j u r y  i n f o r m a t i o n  t o  h a v e  
come f r o m  q u a l i f i e d  medical  sources ( h o p e f u l l y  e n s u r i n g  g o o d  q u a 1  i t y  
da ta ) ,  b u t  t h u s  m i s s i n g  some l e s s  q u a l i f i e d  i n j u r y  i n f o r m a t i o n .  I n j u r y  
i n f o r m a t i o n  i s  m i s s i n g  a t  b o t h  ends o f  t h e  i n j u r y  s e v e r i t y  r a n g e - - l o w  
i n j u r i e s  because occupants were n o t  a v a i l a b l e  o r  medica l  r e c o r d s  c o u l  d  
no t  be obta ined,  and f a t a l i t i e s  because many o f  t h e  f a t a l l y  i n j u r e d  
occupants were n o t  a u t o p s i e d  o r  o t h e r w i s e  r e v i e w e d  b y  a  m e d i c a l  
exami ner. F i n a l  ly,  t h e  NCSS i n v e s t i g a t i o n  p r o t o c o l  c a l  l e d  f o r  r e c o r d i  ng 
o n l y  t h r e e  s p e c i f i c  i n j u r i e s .  More s e v e r e l y  i n j u r e d  p e r s o n s  may h a v e  
had numerous l o w e r - l e v e l  i n j u r i e s  u n r e p o r t e d ;  t h u s  t h e  t o t a l  i n  j u r y  
counts  s h o w n - - p a r t i c u l a r l y  a t  AIS 1 and AIS 2- -are  p r o b a b l y  low. 



NCSS Octuponts ond Iniury Type 

DISTRIBUTIONS O F  A L L  INJURIES IN THE NCSS DATA . t -  

INJURY BY BODY REGION 

BODY REGION NUMBER PERCENT -------.------------------------------------- 
H E N  11.436 41.0 
LEG 5,347 19.2 
ARM 4,008 14.4 
CHEST/THUHAX 2,869 10.3 
NECK 1,980 7.1 
BACK 1,090 3.9 
ABDOMEN 1,072 3.8 
WHOLE BODY 96 0.3 

TOT 4L 27,898 100.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INJURY BY SYSTEMfORGAN 

---- .---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SY STEMjORtiAN NUMBEH PERCENT -----------------------------------------.----- 

ALL SYSTEMS 87 0.3 
SKELETAL 5459 19.6 
DIGESTIVE 1117 4 .O 
NERVOUS 3109 11.2 
CARUIOVASCULAR 351 1.3 
RESP IRATOHY 1309 4.7 
UROGENITAL 178 0.6 
MUSCULAR 3902 14.0 
SKIN 12273 44.2 

INJURY BY TYPE 

_________.------------------. 
INJURY TYPE NUMBER 

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - - - - - - - .  
CONTUSION 6,704 
LACERATION 6,354 
FRACTURE 4,346 
PAIN 2,871 
ACRASI ON 2,815 
CONCUSSION 2,153 
OTHER 1,963 
DISLOCATION 29 1 
SPRAIN 263 

. 
. - - - - - - - m e - - - - - -  

PERCENT 

TOTAL 27,763 100.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The most comon in jur ies  are 
contusions and lacerations, and 
the most common body region 
injured i s  the head. Injuries 
t o  the skin const i tu te  the 
largest group i n  the SYSTEM/ORGAN 
table and these correspond t o  
the Zacerations and contusions 
i n  the INJURY BY TYPE table. 

TOTAL 27,785 99.9 

TEN MOST FREQUENT INJURIES COMMON AT ALL LEVELS 

- - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

BODY INJURY SYSTEM/ NUMBER OF 
RANK REGION TYPE ORGAN INJURIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 HEAD LACERATION SKIN 3,008 
2 HEAD CONCUSSION NERVOUS 2.153 
3 HEAD CONTUSl ON SKIN 1 ;682 
4 LEG FRACTURE SKELETAL 1,210 
5 ARM CONTUSION SKIN 1.025 
6 LEG CONTUSION SKIN 1,013 
7 LEG ABRASION SKIN 920 
8 ARM FRACTURE SKELETAL 878 
9 NECK PA1 N MUSCULAR 876 

10 THORAX FRACTURE SKELETAL 865 
- - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

The MOST FREQUENT INJURIES tabZe shows skin lacerations t o  be the most 
common specif ic injury.  I n  the same table, concussion o f  the brain i s  
shown as the second-mas t -frequent specif ic i n  jury. This category i nc  ludee 
,281 injuries for which AIS Zevel was unknown (see page 75). The deter- 
mination of the AIS code for t h i s  condition depends on knawledge of how 
Zong the person was unconscious. Frequently t h i s  i s  not determined. 
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DISTRIBUTIONS OF AIS LEVEL 1 INJURIES IN THE NCSS DATA 

INJURY GY BODY REGION INJURY BY TYPE 

- -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RODY REGION NUMBER PERCENT 

--- -- - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INJURY TYPE NUMBER PEHCLNT 

_ _ _ _ _ _ _ _ _ _ _ C - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  

CONTUSION 6 1 1 1  31.7 
LACERATION 4 9 7 4  2 5 . 8  
FRACTURE 4 2 1  2.2 
PA1 N 2 8  7 1 1 4 . 9  
ABRASION 2 7 9 3  1 4 . 5  
CONCUSSION 850 4.4  
OTHER 1 2 1 0  6.3 
D I S L O C A T I O N  1 4  11 . 1 
S P R A I N  2 3 0 . 1 

----------------------------.--------------- 
H E M  8 2 3 8  4 3 . 0  
L E G  3659 1 9 . 1  
ARM 1 9 0 5  1 5 . 2  
THORAX 1 2 9 8  6.5 
PiECK 1 7 0 2  8 .9  
BACK 8 7 5  4 . 6  
ABDOMEN 3 7 2  1 . 9  
:JHOLE BODY 8 9  .5  

TOTAL 19138 1 0 0 . 0  ---------------------.---------------------- TOTAL 1 9 2 6 7  1 0 0 . 0  

INJURY BY SYSTEM/OKGAN 

-. - ---- .-------------------------------------------- 
SY STEMIORGAN NUMBER PERCENT 

---------------. 
SKELETAL 
D I G E S T I V E  
NERVOUS 
RESPIRATORY 
UROGENITAL 
MUSCULAR , ; 
S K I N  

TOTAL 1 9 2 7 1  1 0 0 . 0  

TEN MOST FREQUENT I N J U R I E S  COMMON A T  A I S  L E V E L  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY l M U R Y  SYSTE#/  NUMBER OF 

RANK REGION TYPE ORGAN I N J U R I E S  

H E M  
H E M  
ARM 
LEG 
LEG 
NECK 
H E M  
HEAD 
THORAX 
LEG 

.------------- 

LACERATION 
CONTUSl ON 
CONTUSION 
CONTUSION 
ABRASION 
P A I N  
CONCUSSION 
ABRASION 
CONTUSION 
CONTUSION 

S K I N  
S K I N  
S K I N  
S K I N  
S K I N  
MJSCULAR 
NERVOUS 
S K I N  
S K I N  
SKELETAL 

The most cormon injury a t  AIS Level 1 i s  a cut  on the head foZZowed 
by a contusion t o  the head. Fractures are r e la t i v e l y  rare since the 
only fractures coded as Level 1 are those t o  the fingers, toes, and 
teeth.  





NCSS Occupants and Iniury Type 

DISTRIBUTIONS OF AIS LEVEL 3 INJURIES IN THE NCSS DATA 

INJURY BY BODY REGION 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY REGION NUMBER PERCENT 

LEG 6 6 1  
ARM 3 2 3  
THORAX 9 2 6  36.6  
NECK 1 0 6  4 . 2  
BACK 4 7 1 . 9  
ABDOMEN 2 1 0  8.3 

TOTAL 2 5 3 1  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INJURY BY SYSTEM/ORGAN 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SY STLMIORGAN NUMBER PERCENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - -  

S K E L t T A L  1 8 3 2  7 2 . 4  
D I G E S T I V E  2 1 .8  
NERVOUS 1 0 0  3 .9  
CARD l OVASCULAR 4 6 1 . 8  
RE SP IRATORY 3 6 4  14.4  
UROGEil I  TAL 1 4 7  5 . 8  
MUSCULAR 6 . 2  
S K I N  1 6  .6  

INJURY BY TYPE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - -  

INJURY TYPE NUMBCR PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTUSION 298 1 1 . 8  
LACERATION 7 6  3 .O 
FRACTURE 1 5 5 3  6 1 . 3  
CONCUSSl ON 7 4  2 .9  
OTHER 2 9 4  1 1 . 6  
DISLOCATION 2 1 9  8 . 6  
SPRAl  N 1 8  .7 

TOTAL 2 5 3 2  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL 2 5 3 2  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEN MOST FKEQUENT I N J U R I E S  COMMON A T  A I S  LEVEL 3 
- ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BODY I M URY SYSTEM/ NUMBER OF 
RANK REGION TYPE ORGAN I N J U R I E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 TIIORAX FRACTURE SKELETAL 5 6 9  
2 LEG FRACTURE SKELETAL 4 6 7  
3 ARM FRACTURE SKELETAL 2 44 
4 THORAX OTHER RESPIRATORY 1 5 8  
5 HEAD FRACTURE SKELETAL 1 5 0  
6 THORAX CONTUSION RESPIRATORY 1 4 5  
7 LEG D I S L O C A T I O N  SKELETAL 1 3 9  
8 ABDOMEN CONTUSION UROGENITAL 1 3 3  
9 NECK FRACTURE SKELETAL 7 8  

10 HEAD CONCUSSION NERVOUS 7 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Leve 2 3 in jur ies ,  defined as severe but generally not life-threatening, 
are  dominated by the chest and Zeg regions. These are most o f t en  
fractures, but typical  ly  involve joints  or displaced r i b  fractures. 



NCSS Occupants and Iniury T y p  

DISTRIBUTIONS OF AIS LEVEL 4 INJURIES IN THE NCSS DATA 

I N J U R Y  B Y  BODY R E G I O N  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BOOY R L G I O N  NUMBER PERCENT ------------.----------------------------.-- 

!iE.W 2 0 2  2 4 . 7  
LEG 1 3 5  1 6 . 5  
AH M 6 0  7.3 
THUKAX 1 5 8  1 9 . 2  
NECK 11 1.3 
BACK 8 1 .O 
AUDUI~ILN 2 4 5  2 9  .Y 

TOTAL 8 1 9  100.0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I N J U R Y  BY S Y S T E M I O R G A N  

. - - -- -- - - - - ---- -------..-------*-----.-.--------.------------- 
SY STEM/OKGAN NUMBER PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A L L  SYSTLMS 6 . 7  
SKELETAL 3 4 6  4 2 . 2  
D I G E S T I V L  1 0 2  1 2 . 5  
NERVOUS 1 1 4  1 3 . 9  
CARDIOVASCULAR 1 7 8  2 1 . 7  
RESP IRATUKY 6 4  7.8 
U R O t i t N l T A L  8 1 .O 
S K I N  1 .1 

I N J U R Y  B Y  T Y P E  

-- --------------------------------------.----- 
INJURY TYPE NUMBER PERCENT -------------------------------.----.------- 
CONTUSION 9 2 1 1 . 2  
LACERATION 1 4 9  1 8 . 1  
FRACTURE 3 5 0  4 2 . 7  
CONCUSSION 5 9 7.2 
OTHER 1 6 7  2 0 . 4  
D I S L O C A T I O N  2 .2 

TOTAL 8 1 9  1 0 0 . 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T E N  M O S T  F R E Q U E N T  I N J U R I E S  COMMON A T  A I S  L E V E L  4 

-----------------------------------------------------.-------------- 
BODY I N J U R Y  SYSTEM/ NUMBER OF 

RANK REGION TYPE ORGAN I N J U R I E S  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 LEG FRACTURE SKELETAL 1 2 8  
2 ABDOMEN RUPTURE CARDIOVASCULAR 9 4 
3 ABDOMEN L A C E R A T I O N  D I G E S T I V E  9 0  
4 HEAD FRACTURE SKELETAL 88 
5 THORAX FRACTURE SKELETAL 6 0  
6 HEAD CONCUSSlON NERVOUS 59 
7 ARM FRACTURE SKELETAL 5 8  
8 HEAD CONTUSION NERVOUS 5 0  
9 ABDOMEN L A C E R A T I  ON CARDIOVASCULAR 4 1 

1 0  THORAX CONTUSION CARDIOVASCULAR 3 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AIS Level 4 in jur ies  are considered l i fe-threatening.  The most 
comon body region i s  the abdomen, but the most comon combination 
i s  a Zeg fracture. Rupture or laceration i n  the cardiovascuZar and 
digest ive system are the next most frequent. Of persons whose most 
severe injury was a t  t h i s  ZeveZ, 7.4% died (see page 6 3 ) .  



NCSS Occupants and lniury Type 

DISTRIBUTIONS OF AIS LEVEL 5 INJURIES IN THE NCSS DATA 

I N J U R Y  BY BODY R E G I O N  I N J U R Y  BY T Y P E  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY REGION NUMBER PERCENT 

- - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

H E W  2 1 0  3 8 . 3  
LEG 1 .2 
TtiOHAX 1 3 9  25.4 
NECK 2 2  4 .O 
BACK 6 1.1 
ABDOMEN 1 6 8  30.7  
WHOLt BODY 2 .4  

TUTAL 5 4 8  1 0 0 . 0  -.-.---------------------------------------- 

I N J U R Y  BY S Y S T E M / O R G A N  

-- - - - .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SYSTEMJUHGAN NUMRER PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SKELETAL 2 8  5 . 1  
D I t i E S T I V E  1 4 3  2 6 . 0  
NERVOUS 2 0 9  3 8 . 1  
CARD l UVASCULAR 1 2 3  22.4 
RESP IKATOHY 2 6 4 .7  
UROGE N l TAL 1 7  3 . 1  
S K I N  2 . 4  

TOTAL 5 4 8  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INJURY TYPE NUMBER PERCENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTUSION 9 9 1 8 . 1  
LACERATION 2 7 9  51.0  
FRACTURE 1 9  3.5 
CONCUSSl ON d 4 15 .3  
OTHER 5 4 9 .9  
D I S L O C A T I O N  9 1.6 

TOTAL 5 4 8  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T E N  MOST F R E Q U E N T  I N J U R I E S  COMMON A T  A I S  LEVEL 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY INJURY SYSTEM/ NUMBER OF 

RANK REGION TYPE ORGAN I N J U R I E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 ABDOMEN LACERATION D I G E S T I V E  1 1 2  
2 THORAX 
3 HEAD 
4 HEAD 
5 ABDOMEN 
6 HEAD 
7 THORAX 
8 NECK 
9 THORAX 

10 NECK 

LACERATION 
CONTUSION 
CONCUSSION 
RUPTURE 
LACERAT I O N  
LACERATION 
FRACTURE 
RUPTURE 
D I S L O C A T I O N  

. - - - - - - - - - - - - - -  

CARD IOVASCULAR 
NERVOUS 
NERVOUS 
D I G E S T I V E  
NERVOUS 
KESP IRATORY 
SKELETAL 
CARDIOVASCULAR 
SKELETAL - - - - - - - - - - - - - - - -  

AIS Level 5 in jur ies  are designated "cri t icaZtl  and are indeed 
Zife-threatening. More than half of the occupants wi th  Level 5 
in jur ies  died (see page 63) .  The most comon in jury  a t  t h i s  level  
was a laceration o f  the digest ive system i n  the  abdominal mea ,  
but Zaceration o f  the cardiovascular system was aZso frequent. 



NCSS Occupants and Injury ~ y p e  

DISTRIBUTIONS OF AIS LEVEL 6 INJURIES IN T H E  NCSS DATA 

I N J U R Y  BY BODY R E G I O N  

- - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

BODY REG I O N  NUMBER PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HEAD 6 3  2 9 . 7  
THORAX 4 9 2 3 . 1  
NECK 92 4 3 . 4  
BACK 2 .9 
ABDOMEN 3 1 .4  
WHOLE BUUY 3 1.4 

I N J U R Y  B Y  SY STEMJORGAN 

-- -- 
---- - - - - - - - - - - - - - - - - * - - - - - - - * - - - - - - - - - - - - - - - - - -  

SY STCM/ORGAN NUMBER PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A L L  SYSTEMS 7 7 3 6 . 3  
SKELETAL 83 3 9 . 2  
NERVOUS 4 8  2 2 . 6  
CARDIOVASCULAR 3 1 . 4  
S K I N  1 . 5  

I N J U R Y  BY T Y P E  

------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INJURY TYPE NUMBER PERCENT ----------------------------------------.--- 
LACERAT I O N  3 5  1 6 . 5  
FRACTURE 7 2 3 4  .O 
CONCUSSION 2 .9 
OTHER 2 9 1 3 . 7  
D I S L O C A T I O N  1 0  4 . 7  
SPRAI  N 1 . 5  

TOTAL 2 1 2  1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL 2 1 2  1 0 0 . 0  

T E N  MOST F R E Q U E N T  I N J U R I E S  COMMON A T  A I S  L E V E L  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY I N J U R Y  SYSTEM/ NUMBER OF 

RANK REGION TYPE ORGAN I N J U R I E S  
- - - - - - - - - - - - - - - - - - - - - - -* - - - -* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 NECK FRACTURE SKELETAL 7 1 
2 THORAX CRUSH A L L  SYSTEMS 4 6 
3 HEAD LACE RAT I ON NERVOUS 2 3 
4 HEAD CRUSH A L L  SYSTEMS 2 2 
5 NECK 0 I S L O C A T I O N  SKELETAL 10 
6 NECK LACERATION NERVOUS 10 
7 HEAD A V U L S I O N  NERVOUS 7 
8 HEAD HEMORRHAGE NERVOUS 6 
9 BACK AMPUTATION A L L  SYSTEMS 2 

1 0  ABDOMEN CRUSH A L L  SYSTEMS 2 --------------------------.--------------------------------------- 

AIS Level 6 in jur ies  are designated llMaximwn--kulrent Zy Not Treatable. I' 

The most comon of these was a fraotwed neck. AZZ of the 178 persons 
i n  the NCSS study who were reported t o  have sustained Level 6 in jur ies  
died. 



NCSS Occupants and lniury Type 

DISTRIBUTIONS OF UNKNOWN LEVEL INJURIES I N  THE NCSS DATA 

I N J U R Y  BY BODY R E G I O N  I N J U R Y  BY TYPE 

------ -------------------------.------------------ 
BUOY REGION NUMDER PERCENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1EN) 4 1 2  74.9  
L t G  12 2.2 
ARM 1 3  2.4 
TqOKAX 4 0 7.3 
NL CK 1 0  1 .8  
BACK 4 . 7  
A1100MEN 5 8  10.5 
UIIOLE UUOY 1 .2 

I N J U R Y  BY S Y S T E M I O K G A N  

--- - ----- 
- - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SY STEMJOHGAN NUMBER PERCENT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SKELETAL 2 . 7  
D I G E S T I V E  3 1 .O 
NERVOUS 286 9 4 . 1  
CARDIOVASCULAR 1 . 3  
RESPIRATORY 7 2 .3  
UROGENITAL 2 . 7  
S K I N  3 1 .O 

- - - - . - - - - - - -  - 

l NJ URY TYPE NUMBER PERCENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FRACTURE 1 .3  
CONCUSSION 2 8  1 9 7 . 9  
OTHER 4 1 .4  
SPRAIN 1 . 3  

TOTAL 2 8  7 1 0 0 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

In coding injury data, the 
accident invest igators were 
occasionally able t o  ident i fy  
the body region, injury type, 
or s y stem/organ involved, but 
could not determine the 
appropriate AIS l eve l .  Most 
frequently t h i s  uncertainty 
arose i n  connection with 
concussions, and it might be 
asswned that  most of these 
were a t  e i ther  Level 2 or 
Level 3, 

TEN MOST F R E Q U E N T  I N J U R I E S  COMMON AT UNKNOWN LEVEL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY INJURY SY STCM/ NUMBER OF 

RANK REGION TYPE ORGAN I N J U R I E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 HEAD CONCUSSION NERVOUS 281 
2 HEAD UNKNOWN UflKNOWN 1 2 4  
3 ABDOMEN UNKNOWN UNKNOWN 5 1  
4 THORAX UNKNOWN UNKNOWN 3 8  
5 ARM UNKNOWN UNKNOWN 12 
6 LEG UNKNOWN UNKNOWN 11 
7 UNKNOWN UNKNOWN UNKNOWN 8 
8 NECK UNKNOWN UNKNOWN 5 
9 NECK A S P H Y X I A T I O N  RESPIRATORY 4 

1 0  HEAD UNKNOWN NERVOUS 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If the majority o f  the unknown-level concussions were a t  Level 2,  t h i s  
would leave the order o f  the TEIV MOST FREQUENT INJURIES a t  that  level  
unchanged (see page 70) . But i f  these unknmn- Zeve l concussions were 
a t  Level 3, t h i s  wouZd probably change the ranking o f  the Level 3 
in jur ies  (see page 7 1 ) .  



5 CRASH SEVERITY (DELTA'v) 

A  un ique  f e a t u r e  o f  t h e  NCSS d a t a  s e t  i s  t h e  i n c l u s i o n  o f  a  c r a s h  
s e v e r i t y  measure e s t i m a t i n g  t h e  i ns tan taneous  c h a n g e  o f  v e l o c i t y  f o r  
each v e h i c l e  d u r i n g  t h e  impact phase. T h i s  q u a n t i t y ,  r e f  e r r e d  t o  a s  
D e l t a  V ,  i s  computed f r o m  a  c o m b i n a t i o n  o f  i n f o r m a t i o n  a b o u t  t h e  
c o l l i s i o n  c o n f i g u r a t i o n  ( f r o m  t h e  C o l l i s i o n  De fo rma t ion  C l a s s i f i c a t i o n  
code),  t h e  c r u s h  measurements (as p r o v i d e d  by t h e  i n v e s t  i g a t o r )  , a n d  
c e r t a i n  v e h i c l e  parameters { s i z e ,  wei g h t ,  a n d  s t i f f n e s s ) .  C e r t a i n  
crashes,  such as those  i n v o l v i n g  p r i n c i p a l  r o l l o v e r  o r  o t h e r  n o n -  
h o r i z o n t a l  n iot ions,  cannot have a  va lue  f o r  D e l t a  V computed. I n  o t h e r  
cases, t h e  i n v e s t i g a t o r s  were no t  a b l e  t o  g a t h e r  s u f f i c i e n t  i nforma t i o n  
f o r  t h e  f u l l  computat ionl The computer a l g o r i t h m  which  c a l c u l a t e s  D e l t a  
V i s  t h e  CRASH2 program. 

F o r  app rox ima te l y  45% o f  t h e  passenger ca rs  i n v e s t i g a t e d  d u r i n g  t h e  
twenty-seven months o f  t h e  NCSS program, a  v a l u e  f o r  D e g t  a  V h a s  b e e n  
cornputed a n d  r e c o r d e d  i n  t h e  c o m p u t e r i z e d  f i l e .  T h e  D e l t a  V 
d i s t r i b u t i o n s  shown i n  t h i s  s e c t i o n  f o r  passenger c a r s  may b e  b i a s e d  
because o f  t h e  m i s s i n g  cases. Reasons f o r  m i s s i n g  d a t a  i n c l u d e :  a l o w -  
s e v e r i t y  c r a s h  i n  which t h e  " o t h e r  v e h i c l e "  was so l i g h t l y  damaged t h a t  
i t  was u n a v a i l a b l e  t o  t h e  i n v e s t i g a t o r  f o r  i n s p e c t i o n ,  o r  c o m p l e x  
m u l t i p l e  impacts  i n  severe  c r a s h e s  f o r  w h i c h  t h e  damage  d i m e n s i o n  
ass ignab le  t o  t h e  i n i t i a l  impac t  c o u l d  no t  be determined.  The f i r s t  o f  
t h e s e  m i g h t  b i a s  t h e  d i s t r i b u t i o n  shown h e r e  toward  h i g h e r  D e l t a  V ' s ,  
w h i l e  t h e  second rnight move t h e  D e l t a  V d i s t r i b u t i o n  t o w a r d  l o w e r  
values. One l a r g e  p o r t i o n  o f  t h e  55% rn iss ing  d a t a  on D e l t a  V i s  t h e  21% 
 issin sing d a t a  on General  Area o f  Damaye. The f o o t n o t e s  t o  t h e  t a b l e s  o n  
pages 82 th rough  91 d e s c r i b e  m i s s i n g  D e l t a  V f o r  v e h i c l e s  w i t h  k n o w n  
areas o f  damage. 

Pages 78 t h r o u g h  8 1  show t h e  f requency  d i s t r i b u t i o n  o f  D e l t a  V f o r  
r u r a l  v e r s u s  u r b a n  a c c i d e n t  l o c a t i o n s ,  a n d  f o r  r e s t r a i n e d  a n d  
u n r e s t r a i n e d  occupants.  S u b s t a n t i a l  d i f f e r e n c e s  i n  t h e  d i s t r i b u t i o n  o f  
D e l t a  V f o r  r u r a l  and u rban  a c c i d e n t  l o c a t i o n s  can be seen. Pages 82 t o  
91 show t h e  c u m u l a t i v e  f requency d i s t r i b u t i o n  a n d  i n j u r y  r a t e s  f o r  
occupants o f  passenger c a r s  w i t h  d i f f e r e n t  damage areas. F i n a l l y ,  pages 
92 and 93 show d i s t r i b u t i o n s  o f  D e l t a  V f o r  v a r i o u s  NCSS t r e a t m e n t  
c a t e g o r i e s  and O v e r a l l  A I S  l e v e l s .  

l ~ o r  f u r t h e r  d e t a i l ,  see R e  R e  McHenry and J. P .  L y n c h ,  CRASH2 
Users Manual, DOT/HS 802-106, November 1976. 

' ~ 1 1  t h e  va lues  p resen ted  h e r e  r e s u l t e d  f r o m  t h e  " d a m a g e  o n l y "  
runs  o f  t h e  CRASH2 a1 g o r i  thm. 

7 6 



- Crash %verity (Ddtcl V) 

CRASH SEVERITY (DELTA V )  BY RURALIURBAN ACCIDENT LOCATION 
_ - -- _ - -  --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DELTA V / I RURAL URBAN I TOTAL 

The rural/urban variable i s  coded by the invest igator a t  the scene of 
the accident and depends on such factors as the density o f  buildings. 
The graphs on the following page were plotted a t  increments o f  2 MPH. 

1-10 M P H  2027 13791 i 15826 
12.8 87.2 100.0 
36.5 55.4 52.0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
11-20 iIPH 2514 9364 118 78 

78.8 100.0 
(COL % )  45 .2  37.6 1 39.0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
21-30 MPH 673 1397 2070 

(RON % )  / 1 32.5 67.5 100 .O 

I I 12.1 5.6 I b .8 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  

31-40 ;IPH 213 251 
(ROW % )  45.9 54.1 

3.8 1 .O 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  

41-50 MPH 7 1 5 7 
(ROW I )  / I 55.5 114.5 
(COL % )  1.3 0 .2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
51-60 MPH 3 9 15 

(ROW % )  / / 72.2 27.8 
(COL % )  

4b4 
100.0 

1.5 

128 
100.0 

0.4 

5 4 
100.0 

I '  0.7 0 .1  0.2 

61-70 MPH 
(ROW % )  
(COL % )  

71-99 MPlI 
(ROW % )  
(COL % )  

TOTAL 
(RUN 5 )  

- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
14 7 1 2 1 

66.7 33.3 
0.3 0 .O 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
b 5 

54.5 45.5 
0.1 0 .o 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - -  
5557 24835 
18.2 81.8 

(COL % )  I I 100.0 100.0 

100.0 
0.1 

11 
100.0 

0.0 

30452 
100.0 
100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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- RURAL 

----- URBAN 

............ TOTAL 

0  10 2 0  1 0  YO 5 0  SO 
D E L T A  v I N  n l L E s  PER noun - 

On the frequency graph, the rural 
d is tr ibut ion i s  always t o  the 
r ight  of the urban dis tr ibut ion,  
because rural accidents have 
consistently higher Delta V's 
than urban accidents. This 
can be ascribed t o  the higher 
driving speeds on rural roads. 
In  the to ta l  d is tr ibut ion,  
however, the e f f e c t  of rural 
accidents i s  swamped by the 
far larger nwnber of urban 
accidents. 

1 . 0  

* O . B  
r - 
2 - 
0 
z 0 . 6  
0 
6 
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The c m l a t i v e  d i s t r ibu t ion  
shows essen t ia l l y  the same 
e f f e c t :  a larger proportion 
of accidents occur a t  higher 
Delta V's, and once again, 
the t o ta l  d i s t r ibu t ion  i s  
very close t o  the urban. 

. 
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Crash Severity (~el ta  V) 

For the graphs on the following page Delta V was p lo t ted  a t  
increments o f  2 MPH.  

- -  . -. -- -- -- - ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
;' . - DELTA V I I UNRESTRAINED RESTRAINED NOT EQUIPPED UNKNOWN I TOTAL 

________,,,~_,~ - - - - - - - - , - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  . * 

. - 1-10 MPH 1 I 19767 2236 1467 24863 
(Row % )  79.5 9 .O 5.9 
( C o l )  / /  50.5 61.2 52.2 53.8 51.8 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  
11-20 MPH 

(Row % )  
(Col % )  

21-30 MPH 
(Row Z )  
(Col  % )  

31-40 MPH 
(Row % )  
(Col % )  

15503 1067 1081 18592 
83.4 5.7 5.8 100.0 
39.6 30.6 38.5 36.4 38.7 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  
2922 154 202 205 3483 
83.9 4.4 5.8 5.9 1 100.0 

7.5 4.4 7.2 7.9 7.3 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  

645 13 55 29 1 747 
86.3 2.4 7.4 3.9 100.0 

1.6 0.5 2.0 1.1 1 1.6 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  

172 41-50 MPH 1 / 89.1 7 5 9 1 193 
(Row % )  3.6 2.6 4.7 1 100.0 
(Col Z )  0.4 0.2 0.2 0.3 1 0.4 

- , . - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  
51-60 MPH I I 88 

1 0 8 1 9 7 
(Row % )  90.7 1 .O 0.0 8.2 1 100.0 
(Col %) 

61-70 MPH 
(Row %)  
(Col %) 

71-99 MPH 
(Row % )  
(Col  % )  

TOTAL 
(ROW %)  

0.2 0 .O 0.0 0.3 1 0.2 
,------,---------------,---------------------------------------------t------"---- 

3 8 2 1 1 42 
90.5 4.8 2.4 100.0 

0.1 0.1 0.0 0.0 0.1 
--------------------------------------------------------------------t----------- 

13 0 0 1 14 
92.9 0 .O 0.0 100 .O 

0 .o 0 .o 0.0 0.0 0.0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - -  

39148 3485 2811 2587 48031 
81.5 7.2 5.9 5.4 1 100.0 

(Col %) I I 100.0 100.0 100.0 100.0 1 100.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Restrained occupants are only a 
smalZ proportion ( l e s s  than 10%) 
of a l l  occupants i n  t h i s  study. 
So the Delta V d i s t r ibu t ion  for 
unrestrained looks essent ia l ly  
the same as for the t o ta l ,  but 
the restrained occupants are i n  
a r e  Zative Zy lower sever i ty  
group of accidents. I t  would 
be important t o  account for 
t h i s  di f ference i n  any evaluation 
of the e f f ec t i veness  of the 
res t ra in t  sy stsms . The 
d i s t r ibu t ion  for the not-equipped 
subset i s  rather jagged, making 
in terpretat ion d i f f i c u l t ,  
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Crash Severity (~elta V) 

NCSS CASE VEHICLE CRASH SEVERITY D I S T R I B U T I O N S  
(FRONT, S I D E  , AND BACK DAMAGE COMBINED) 

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

;*-. --- .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL 1 / 30218 100.0 1 47735 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - *  
. . TOTAL DELTA V I N  

10 MPH GROUPS 

*Not shown i n  t h i s  t a b u l a t i o n  a r e  20,545 case  v e h i c l e s  (402) wh ich  a r e  m i s s i n g  d a t a  f o r  D e l t a  V 
because t h e r e  was i m u f f  i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH program a l g o r i t h n  
was n o t  a p p l i c a b l e .  

VEHICLES 1 OCCUPANTS 
- - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TOTAL I AIS 2+ I A I S  3+ 1 FATAL 
N 

FRONT, SIDE, AND BACK DAMAGE COMBINED 

1 . 0 .  - I L L  OCCUPINTS 
- - -. R I S  2 6  

2 
W 

.------ 
a 0 . 7 .  

I J S  3' 
0 - - FATAL 

0 10 20 3 0  Y O  60 60 

DELTA V ( H I L E S  PER HOUR)  

I N % I N  % I N  % I N  % - - - ----------------  - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - -  

A. The small number of vehicles coded for other than front, side, and back 
damage have been deleted from t h i s  table and graph. The graph shows . +  that  about 50% o f  a l l  occupants o f  NCSS case vehicles are subjected t o  
Delta V's o f  less  than 10 miles per hour. For fa ta l ly  injured occupants 
the median point i s  a l i t t l e  over 30 miles per hour. 

. ,  



Crash Severity (Delta V) I 

NCSS INJURY RATES BY CRASH SEVERITY 
(FRONT, SIDE, AND BACK DAMAGE COMBINED) 

--- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL DELTA V IN I I VEHICLES / I AIS 2+- I A I S 3 + -  I FATAL 
10 MPH GROUPS I I I TOTAL ( - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - -  

1 I N RATt I N RATE I N  RATE 

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

OVERALL 
.------ ------- 

*Not shown i n  t h i s  t a b u l a t i o n  a r e  20,545 case  v e h i c l e s  (40%) w h i c h  a r e  m i s s i n g  d a t a  f o r  D e l t a  V 
because t h e r e  was i n s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH program a1 g o r i t h m  was 
n o t  a p p l i c a b l e .  

10 
FRONT, SIDE, AND BACK DAMAGE COMBINED 

80 . - A 1 5  2' 

----- A I S  3, 
50 . ,.... . .... .. F A T A L  

I 
0 10 10 30 UO 50 60 

DELTA V (MILES PER H O U R I  

For the four damage categories combined, the probcrbility o f  an AIS 2 
or greater injury t o  an occupant of a vehicle wi th  a 30 mile per hour 
Delta V i s  estimated a t  about 40%. For the same probability o f  a 
fa tal i ty ,  the Delta V i s  about 50 miles per hour. 



: Crash Severity (~elta V) 

NCSS CASE VEHICLE CRASH SEVERITY D I S T R I B U T I O N S  
( FRONTAL DAMAGE ONLY ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCCUPANTS 

- - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
TOTAL DELTA V I N  

I I 
TOTAL 1 AIS 2+ 1 AIS 3+' 1 FATAL 

10 MPH GROUPS 1 % / N  % I N  % I N  X 

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

TOTAL 

*Not shown i n  t h i s  t a b u l a t i o n  a r e  12,859 case v e h i c l e s  (39%) wh ich  a r e  m i s s i n g  da ta  f o r  D e l t a  V 
because t h e r e  was i n s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH program a1 g o r i t h m  
was no t  a p p l i c a b l e .  

FRONTAL AREA DAMAGE 
1 , o .  - ALL OCCUPANTS 

- - -. A I S  2 *  

.------ R I S  s* 

W - - FATAL 

1- 
0 to 2 0  30 YO S O  60 

DELTA V [ M I L E S  PER H O U R I  

The 20,279 frontal-damage cases tabulated here represent  about tuo- th irds  
of the cases shown. on the  previous tuo pages. Thus they dominate t h e  
totaZ d i s t r ibu t ion  and tha t  shorn here i s  l i t t l e  d i f f e r e n t ,  although the  
median point for  f a t a l i t i e s  i s  a litt Ze higher a t  j u s t  under 40 m i l e s  
per how.  





- Crash Severity (Delta V) 

NCSS CASE VEHICLE CRASH SEVERITY D I S T R I B U T I O N S  
(RIGHT-SIDE DAMAGE ONLY) 

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL ---------------- 

TOTAL DELTA V I N  
10 MPH GROUPS 

------------------- 

+Not shown i n  t h i s  t a b u l a t i o n  a re  2,958 case veh i c l es  (42%) which a re  m iss ing  data  f o r  D e l t a  
V because t h e r e  was i n s u f f i c i e n t  i n fo rma t i on  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH program 
a lgo r i t hm was not app l icab le .  

VEHICLES I OCCUPANTS 
- - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TOTAL I A I S  2+ 1 A I S  3+ 1 FATAL 
N 

- - - - - - - - - - - - - -+ - - - - - - - - - - - - - -+ - - - - - - - - - - - - -+ - - - - - - - - - - - - -+ - - - - - - - - - - - - -  

. 
RIGHT-SIDE DAMAGE 

r 

1 . 0 .  - I L L  OCCUPRWtS 
0 . 8 .  - - -. A 1 8  2 *  
0 . 8 .  

L 
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----em- s 0 . 7 .  
R 1 9  3 +  

W - - F A T A L  
0 . 0 .  

,U 0 . 5 .  
I 
t a O . U .  
2 
a 
r 0.3. 
a 
U 

0 . 2 .  

0 . 1 .  

0 . 0  
0 10 20  SO 90 SO 00 

OELTR V ( H I L E S  PER HOURI 

O f  the 20,279 case vehicles for which Delta V was computed, 8,176 for  
about 40%) had principal damage i n  the side. These side-damage cases 
were about equaZZy distributed betueen r igh t  and l e f t  damage. The 
median Delta V for a f a ta l i t y  i s  about 30 miles per hour for r ight-  
side damage cases, as compared t o  about 37 miles per hour for front- 
clamage cases. There i s  less  co l l i s ion  protection for an occupant i n  
side impacts. 
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NCSS INJURY RATES BY CRASH SEVERITY 
( RIGHT-SI DE DAMAGE ONLY) 

- -. - - ---- -- - .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
/ I I OCCUPANTS 

TUTAL DELTA V I N  V E H I C L E S  A I S  2t 1 A I S  3+ 1 F A T A L  
1 p 0 TUTAL  1 -......---- I----------------+---------------- 

N RATE I N RATE I N R A T L  

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
UVEH 50 MPH 

OVERALL ( 1  4096 1 6615 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Not shown i n  t h i s  t a b u l a t i o n  a r e  2,958 case  v e h i c l e s  (42%) w h i c h  a r e  m i s s i n g  d a t a  f o r  D e l t a  V 
because t h e r e  was i n s u f f i c i e n t  i n f  o n n a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH p rogram a l g o r i t h m  
was n o t  app l  i c a b l e .  

RIGHT-SIDE DAMAGE 
100  . 
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For a given Delta V the estimated probability of in jury  or f a ta l i t y  
i s  greater for occupants of vehicles with right-side damage than for 
occupants o f  vehicles with front dumage. A t  a Delta V of 30 miles 
per hour, the probability of an AIS 2 or greater in jury  i s  50%. A t  
a Delta V of 50 miles per hour, there i s  a 50% estimated probability 
of a fa tal i ty .  



Crash Severity (~elta V) 

NCSS CASE VEHICLE CRASH SEVERITY DISTRIBUTIONS 
(LEFT-SIDE DAMAGE ONLY) 

* -  - -  - -- - . -------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - & I I VEHICLES I OCCUPANTS 

i 1 - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
TOTAL DELTA V I N  1 TOTAL I AIS 2+ 1 AIS 3+ I FATAL 

10 MPH GROUPS I /  % / - - - - - - - - - - - - - - + - - - - - - - - . . . . - + - - - - - - - - - - - - - + - - - - - - - - - - - -  

I N  % I N  % I N  % I N  % 

1-10 MPH 2195 58 .7  3983 5 8 . 8 1 1 2  20.6 39 
11-20 MPIi 1406 34.5 2308 34.1 291 53.6 150 
21-30 MPH 5.7 1 417 6.2 85 15.7 63 
31-40 MPH 
41-50 MPI1 0.0 2 0.0 2 1 3; 
OVER 50 MPH 2 0.0 2 

TOTAL I / 4080 100.0 6775 100.0 543 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Now shown i n  t h i s  t a b u l a t i o n  a r e  3,653 case v e h i c l e s  (47%) w h i c h  a r e  m i s s i n g  d a t a  f o r  
O e l t a  V because t h e r e  was i n s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH 
program a1 ! to r i  thm was n o t  a p p p l i  cab le .  

LEFT-SIDE DAMAGE 
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A higher proportion of in jur ies  from le f t - s ide  damage occur with low 
Delta V's than i s  the case with right-side damage. I n  the l e f t - s ide  
subset about one-third o f  the f a t a l i t i e s  occur wi th  a Delta V o f  less  
than 20 miles per hour. I n  the right-side subset only about one - f i f t h  
o f  the f a t a l i t i e s  occw? with a Delta V under 20 miles per hour. 



Crash Severity (Delto 1V) e 

NCSS INJURY RATES BY CRASH SEVERITY 
(LEFT-SIDE DAMAGE ONLY) 

1 - 1 0  MPH 
11-21) MPH 
2 1 - 3 U  MPH 
3 1 - 4 0  MPH 
4 1 - 5 0  CIPH 
O V E R  5 0  MPH 

OVERALL 
, - - - - - - - - - - - -  

----- -- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Not shown i n  t h i s  t a b u l a t i o n  a r e  3 , 6 5 3  case v e h i c l e s  ( 4 7 % )  wh ich  a r e  m i s s i n g  d a t a  f o r  D e l t a  V 
because t h e r e  was i n s u f f i c i e n t  i n f o r n l a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  the CRASH p rogram a l g o r i t h m  was 
n o t  a p p l i c a b l e .  

TOTAL DELTA V I N  
1 0  MPli GROUPS 

The injury rates  for the l e f t - s ide  damage subset are simiZar t o  those 
for the right-side oases up t o  a Delta V of about 35 miles per hour. 
Beyond that they climb much more steeply.  Because the nwnber o f  cases 
with a high Delta V i s  so small, the graph only shows Delta V's up t o  
40 miles per hour. 

VEHICLES 

LEFT-SIDE DAMAGE 
100 . 

OCCUPANTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A I S  2+ I A I S  3+ I FATAL 
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Crash Severity (Delta V) 

NCSS CASE VEHICLE CRASH SEVERITY DISTRIBUTIONS 
(BACK DAMAGE ONLY) 

- - -  ______--_____---------------------------------------------------------------------------  
( I  VEHICLES I OCCUPANTS 

TOTAL DELTA V I N  
10 MPH GROUPS 

1-10 MPH 
11-20 MPH 
21-30 MPH 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

[ - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
TOTAL I A IS  2+ I A I S  3+ 1 FATAL 

I N % I N  % I N  % I N  % 
- - - - - - - - - - - - - - + - - - - - - - - - - - - - - + - - - - - - - - - - - - + - - - - - - - - - - - - + - - - - - - - - - - -  

TOTAL 1 1  1793 lou .0  1 2914 __--_------_-------------------------------  
*Not shown i n  t h i s  t a b u l a t i o n  a re  1,075 case v e h i c l e s  ( 3 7 % )  which a r e  m i s s i n g  d a t a  f o r  
D e l t a  V because t h e r e  was i n s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  c rash 
program a l g o r i t h m  was no t  app l i cab le .  

r 

BACK DAMAGE 
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Back-damaged vehicles account for only 6% of the cases for which 
Delta V could be ca lcuk ted .  Only 6 f a t a l i t i e s  appear i n  t h i s  
subset and even the nmber of occupants with AIS 2 or greater 
in jur ies  i s  small. The cwnuhtive d i s t r ibu t ion  i s  similar t o  that  
for the front-damage subset, though the proportion of the AIS 2 or 
greater in jur ies  that  occurred with a Delta V under 10 miles per 
hour i s  somewhat smaZZer. 



Crash Severity (Delta V) 

NCSS INJURY RATES BY CRASH SEVERITY 
(BACK DAMAGE ONLY) 

-- ___________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I 1 I OCCUPANTS 

TOTAL DELTA V I N  VEHICLES 
1 0  MPH GROUPS 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A I S  2 t  1 A I S  3 +  1 FATAL 

RATE I N RATE 1 N RATE 

1 - 1 0  MPH 
i 

1 0 5 7  
1 1 - 2 0  MPH 6 5 0  
2 1 - 3 0  MPH 66 
3 1 - 4 0  MPH 9 
4 1 - 5 0  MPH 0 
OVER 5 0  MPH 11 

OVERALL 1 1  1 7 9 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Not shown i n  t h i s  t a b u l a t i o n  a re  1 , 0 7 5  case v e h i c l e s  ( 3 7 % )  wh ich a r e  m i s s i n g  data  f o r  D e l t a  
V because t h e r e  was i n s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  c a l c u l a t i o n ,  o r  t h e  CRASH program 
a l g o r i t h m  was not  app l i cab le .  

BACK DAMAGE 
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Up t o  a Delta V of 35 miZes per hour the injury ra tes  for  the 
back-damage subset are estimated t o  be generaZZy lower thun for 
the front-damage subset,  There are no data for Delta V's  
between 41 and 50 miles per hour, and above 50 mi les  per hour 
the munber o f  cases i s  too emaZZ for the ra tes  t o  be re l iab le .  



CUMULATIVE FREQUENCY OF DELTA V 

Passenger car occupants i n  NCSS accidents are categorized into treatment 
classes. The cZasses graphed here are those coded by the investigator, 
not the derived variables used for the columns i n  the occupant tables. 
flinety percent of the occupants hospitaliaed overnight receive their 
injuries i n  accidents with a Delta V of 30 miles per hour or less. Only 
50% of the fa ta l i t ies  resul t  from such accidents, 
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Similarly, 90% of the AIS 2 Level injuries o c w  i n  accidents with a 
Delta V of 25 miles per hour or less.  
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CRASH SEVERITY (DELTA V) BY NCSS TREATMENT CATEGORY 
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DISTRIBUTIONS OF DELTA V 
BY NCSS TREATMENT CATEGORY 

Delta V distributions for occupants o f  the several NCSS treatment 
categories are shown. For a l l  occupants--essentially for a l l  towed 
passenger cars--the most frequent Delta V i s  about 10 miles per 
hour, with crashes over 30 miles per hour being rather rare. For 
fatal crashes, however, the mode o f  the curve i s  a t  mound 30 miles 
per hour. Note that  these distributions are developed only from 
those cases for which Delta V was reported, and that  approximately 
half of the fatal cases are missing Delta V.  The fluctuations i n  
the fatal distribution are probably the resu l t  o f  the rather sparse 
data. 



A 
Abbrev ia ted I n j u r y  Sca le  (AIS). . .62-63 

A1 1 Levels.. .68 
Cumulat ive D e l t a  V...92 
Leve l  1...69 
Leve l  2...70 
Leve l  3...71 
Level  4. ..72 
Leve l  5 . . . 7 3  
Leve l  6...74 
Unknown Leve l . .  .75 

Acc ident  L o c a t i o n  
Crash S e v e r i t y  ( D e l t a  V) . . .78 
Rural . .  . lo-11,78 
Urban.. . lo-11,78 

Acc ident  Type 
I n j u r y  and F a t a l i t y  Rates.. .21 
M u l t i p l e  Vehic le.  ..20-21 
S i n g l e  Vehic le. .  .20-21 
Two Vehicle..  .20-21 

Acci dent s 
Ac tua l  ( I n v e s t i g a t e d ) .  . .2 
A r t e r i a l  Highways.. . l 2  
Col l e c t o r  Roads.. . l 2  
Day o f  Week...8 
Dry Roads. . .14 
Expressways. . . l 2  
Freeways.. . l 2  
Ice. .  .14 
Loca l  S t reets . . . l2  
Ma jo r  Roads.. . l 2  
Number o f  Veh ic les  I n v o l  ved.. . l 8  
Road Condi t i  on. . . l 4  
Roadway Type.. . l 2  
Rura l /Urban Acc iden t  Locat ion. .  . l o  
Snow.. . l 4  
Speed L im i t . . . l 6  
Time o f  Day. ..6 
Type.. .20-21 
Weighted.. .2 
Wet Roads.. .14 

Age 
Occupants.. .50-51 
Vehic le. .  -26-27 

AIS (Abbrev ia ted  I n j u r y  Scale) .  . .62-63,68-75 
Cumulat ive D e l t a  V.. .92 

A r t e r i a l  Highway Accidents..  . l2 -13 



B 
Back Damage. . .34-37,42-43,90-91 

Crash S e v e r i t y  ( D e l t a  V). . .90-91 
Body Region.. ;68-75 
Body Sty1 e. . .24 

C 
Case Veh ic les  (Weighted, ~ n v e s t i g a t e d ) .  . . 2  

by Team. . .3 
Cases by Stratum. . . 2  

Weighted and Ac tua l  ( I n v e s t i g a t e d ) .  . - 2  
Cases by Team.. .3 

Weighted and Ac tua l  ( I n v e s t i g a t e d ) .  . .3 
CALSPAN (New York S t a t e ) .  . .3 
CDC Extent .  . .37-47 

Back Damage.. -42-43 
F r o n t  Damage.. .38-39 
Side Damage.. .40-41 
Top Damage.. .44-45 
Undercar r iage Damage.. -46-47 

C h i l d  Seats ( R e s t r a i n t s )  ... 56-57 
Clock D i  r e c t  i o n  o f  Impact.. .32-33,36 
Co1 l e c t o r  Road Accidents..  -12-13 
Col li s i o n  De fo rmat ion  C l a s s i f i c a t i o n . .  .37-47 

(See a l s o  CDC E x t e n t )  
Conver t i b le .  . .24-25 
Crash S e v e r i t y  ( D e l t a  V )  

Back Damage.. .90 
F r o n t  Damage.. .84 
F ron t ,  Side, Back Damage.. .82 
I n j u r y  Sever i t y . .  .92 
L e f t - S i d e  Damage.. .88 
R e s t r a i n t  Use.. .80 

. .  . R igh t -S ide  Damage. . .86 
Rura l  /Urban. . .78 
Treatment Category.. .92-93 

D 
Damage (Area o f  ). . .34-47,82-91 

Crash S e v e r i t y  ( D e l t a  V) . . -82-91 
Day o f  Week.. .8-9 
Days Spent i n  Hosp i ta l . .  -64-65 
D e l t a  V (Crash S e v e r i t y )  

Back Damage.. .90-91 
F r o n t  Damage.. .84-85 
F ron t ,  Side, Back Damage. . .82-83 
I n j u r y  Sever i t y . .  .92 
L e f t - S i d e  Damage.. .88-89 
R e s t r a i n t  Use.. .80 
R i g h t - S i d e  Damage.. .86-87 
Rural IUrban. .  - 7 8  



Treatment Category.. .92-93 
Dry Road Condit ion.. . l4-15 
Dynamic Sciences (Los Angeles). , . 3  

E 
E j e c t  ion.  . -58-59 
Entrapment.. .58-59 
Expressway Accidents. . .l2-13 

F 
F a t a l i t i e s  

Accident  Type.. .20 
Body Regi on.. .74 
Damage (Area o f ) .  . .34 
Day o f  Week.. .8 
Days Spent i n  Hosp i ta l  . . -64 
E j e c t  ion. . .58 
Entrapment. . .58 
I n j u r y  S e v e r i t y  Level.. .62 
I n j u r y  Type.. . 74  
Most Frequent I n j u r i e s  ... 74 
Occupant Age.. .50 
R e s t r a i n t  Use.. -56 
Rural  /Urban Acc ident  Location.. . l o  
Seat L o c a t i o n  o f  Occupant.. .54 
Sex o f  Occupant.. .52 
Speed L imi t . .  . l 6  
System/Organ.. .74 
Time o f  Day.. .6 
Treatment Category.. .60 

Fa ta l  i t y  Rates 
Accident  Type.. .21 
Age ( o f  Occupant). . .51 
Body Sty le. .  .25 
CDC Extent .  . .39,41,43,45,47 
Crash S e v e r i t y  ( D e l t a  V) .  . .83,85,87,89,91 
Damage (Area o f ) .  . .35,39,41,43,45,47,83 

85,87,89,91 
Day o f  Week...9 
Days Spent i n  Hospi ta l . .  -65 
E j e c t i o n .  . .59 
Entrapment. . .59 
Freeways.. . l 3  
General Area o f  Damage (GAD) ... 35 
I n j u r y  S e v e r i t y  (AIS) ... 63 
Model Year.. .27  
Number o f  Occupants.. .31 
Number o f  Veh ic les  Involved. .  . l 9  
P r i  n c i  p a l  D i r e c t  i o n  o f  Force.. .33 
R e s t r a i n t  Use.. .57 
Road Condit ion.. .15 
Roadway Type. . . l 3  



Rura l IUrban Accident  Locat ion. .  .ll 
Seat Location.. .55 
Sex o f  Occupant. ..53 
Speed L i m i t .  .. l7 
Time o f  Day.. .7 
Treatment Category.. .61 
Weight o f  Vehicle..  .29 

Females.. .52-53 
Freeway Accidents.. . l2 -13 
F ron t  Damage.. .34-39,84-85 

Crash S e v e r i t y  ( D e l t a  V )  . . .84-85 
Front  Seat Occupants.. .54-55 

G 
General Area of Damage (GAD). . .34-37,82-83 

Back.. .34,37,42-43,90-91 
Front..  .34,37-39,84-85 
Side.. .34,37,40-41,86-89 
Top.. .34,37,44-45 
Undercarriage.. .34,37,46-47 

H 
H o s p i t a l i z e d  Occupants.. .60-61,64-65,93 

Cumulative D e l t a  V...92 
Hour o f  Day.. .6-7 
H S R I  ( U n i v e r s i t y  o f  Michigan).  . .3 

I 
I c y  Road Condi t ion. .  . l4-15 
Impact D i r e c t  ion.. .32-33,36 
Ind iana  U n i v e r s i t y .  ..3 
I n j u r e d  Occupants.. .60-65,68-75 
I n j u r i e s  

Acci dent  Type. . -20 
Body Regi on. . .68-75 
Damage (Area o f ) .  . .34 
Day o f  Week...8 
Days Spent i n  Hosp i ta l .  . .64 
E j e c t  ion.. .58 
Entrapment.. .58 
Most Frequent.. .68-75 
Occupant Age. . .50 
R e s t r a i n t  Use.. .56 
Rural  /Urban Acc iden t  Locat ion. .  . l o  
Seat L o c a t i o n  o f  Occupant.. -54 
S e v e r i t y  Level..  .62,68-75 
Sex o f  Occupant.. -52 
System/Organ. . .68-75 
Time o f  Day. ..6 
Treatment Category.. .60 
Type.. .68-75 



I n j u r y  Rates 
Accident  Type.. - 2 1  
Age ( o f  Occupant). . .51 
Body Sty le. .  .25 
CDC Extent.. .39,41,43,45,47 
Crash S e v e r i t y  ( D e l t a  V ) .  . .83,85,87,89,91 
Damage (Area o f ) .  . .35,39,41,43,45,47,83 
Damage (Area so). . .85,87,89,91 
Day o f  Week. . .9 
Days Spent i n  H o s p i t a l  . . .65 
Ejec t ion .  ..59 
Entrapment. . .59 
General Area o f  Damage (GAD). . .35 
I n j u r y  S e v e r i t y  (AIS). . .63 
Model Year.. -27 
Number o f  Occupants. ..31 
Number o f  Veh ic les  Involved.. . l 9  
P r i  nc i  pa l  D i  r e c t  i o n  o f  Force.. .33 
R e s t r a i n t  Use.. -57  
Road Condit ion... l5 
Roadway Type. . . l 3  
Rural  /Urban Acc ident  Location.. .ll 
Seat Location.. -55 
Sex o f  Occupant.. .53 
Speed L im i t . . . l 7  
Time o f  Day. ..7 
Treatment Category.. .61 
Weight o f  Vehic le.  .'.29 

I n j u r y  S e v e r i t y  Level.. .62-63,68-75 

K 
Kentucky ( U n i v e r s i t y  o f ) .  . .3 

L 
Lap and Torso Restraimts;. ;56-57 
Lap Only  Rest ra in ts . .  .56-57 
Lef t -S ide Damage.. .34-37 

Crash Sever i  ty ( D e l t a  V).  . .88-89 
Loca l  S t r e e t  Accidents.. . l2 -13 
Los Angeles (Dynamic Sciences). . .3 

M 
Major  Road Accidents.. -12-13 
Males.. .52-53 
Miami ( U n i v e r s i t y  o f )  ... 3 
Mich igan ( U n i v e r s i t y  of-HSRI). . . 3  
Model Year ( o f  Veh ic le ) .  ..26-27 
Mu1 t i p l e  Veh ic le  Accidents.. .20-21 



N 
New York (CALSPAN) . . .3 
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Ro l love r .  . .21 
R o l l o v e r  Accidents.  . .20-21 
Rural  Accidents.  . .lo-11,78 

Crash S e v e r i t y  ( D e l t a  V ) .  . .78 

s 
Seat Be l ts . .  .56-57,80 
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S i n g l e  V e h i c l e  Accidents.. .20-21 
S i t e s  (NCSS) ... 3 
Snowy Road Condi t ion. .  -14-15 
Southwest Research I n s t i t u t e  (Texas). ..3 
Speed L i m i t .  ..16-17 
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Top Damage. . .34-37,44-45 
Transpor ted Occupants.. .60,93 
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Cumulat ive D e l t a  V...92 

U 
Undercar r iage Damage.. .34-35,37,46-47 
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