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SECTION I 

INTRODUC TIOM 

This s e c t i o n  of the  r e p o r t  w i l l  o u t l i n e  the  genera l  scope and 

o b j e c t i v e s  of the  s tudy ,  provide  a  b r i e f  summary of t h e  work t o  d a t e ,  

and d e s c r i b e  t h e  r e p o r t  o rgan iza t ion .  

A. General  Scope and Object ives  

This  document i s  an i n t e r i m  r e p o r t  on a  p r o j e c t  concerned wi th  t h e  

a n a l y s i s  of d a t a  emanating from t h e  NHTSA-sponsored Na t iona l  Crash 

Sever i ty  Study (NCSS). The NCSS program was i n i t i a t e d  by NHTSA i n  p i l o t  

form i n  l a t e  1976, and beginning i n  January of 1977 d a t a  were c o l l e c t e d  

i n  r e l a t i v e l y  f i n a l  form. Seven teams of acc iden t  i n v e s t i g a t o r s  

o p e r a t i n g  i n  e i g h t  def ined regions  of t h e  United S t a t e s  have 

i n v e s t i g a t e d  a  sample of c rashes  occur r ing  s i n c e  t h a t  time. The 

r e s u l t i n g  d a t a  have been c o d i f i e d ,  b u i l t  i n t o  working d i g i t a l  f i l e s ,  and 

t h e  p resen t  r e p o r t  i s  concerned wi th  t h e  e a r l y  a n a l y s e s  of d a t a  

c o l l e c t e d  during t h e  f i r s t  f i f t e e n  months of t h e  s tudy.  This  r e p o r t  

concen t ra tes  p r imar i ly  on t a s k  2  of t h e  i tems t a b u l a t e d  i n  t h e  n e x t  

paragraph.  I n  a d d i t i o n ,  i n i t i a l  p l a n s  f o r  t h e  f a c t  book, i n c l u d i n g  

sample t a b l e s ,  a r e  presented.  

The NCSS a n a l y s i s  s tudy i s  d iv ided  i n t o  n ine  t a s k s  a s  fo l lows:  
1. L i t e r a t u r e  review 
2 .  I n i t i a l  s t a t i s t i c a l  ana lyses  
3. C l i n i c a l  a n a l y s i s  
4 .  Design of s t a t i s t i c a l  models 
5. Programming of s t a t i s t i c a l  models 
6. Revised s t a t i s t i c a l  a n a l y s e s  
7. Development of a  Crash Phase f a c t  book 
8. Development of i n p u t s  t o  a c c i d e n t  a n a l y s i s  

models. 
9. Review acc iden t  a n a l y s i s  models. 

The NCSS program was expected t o  produce,  over a  pe r iod  of twenty- 

seven nonths,  d a t a  on approximately 25,000 v e h i c l e  occupants.  The 

p r e s e n t  d a t a  ( a f t e r  f i f t e e n  months of i n v e s t i g a t i o n )  con ta ins  1 3 , 5 2 5  

case  v e h i c l e  occupants. The s p e c i f i c  o b j e c t i v e s  of t a s k  2 of t h i s  s tudy 

have been t o  develop l o g i c a l  groupings of t h e  i n j u r y  and c rash  s e v e r i t y  

d a t a ,  t o  consider  i n i t i a l  models t o  p r e d i c t  i n j u r i e s  a s  a  f u n c t i o n  of 

c rash  parameters ,  and t o  p repare  f o r  t h e  model development work of  t a s k  



6 .  With regard t o  t a s k  7 ,  t h e  e a r l y  o b j e c t i v e  has been t o  produce 

sample t a b l e s  f o r  a factbook and t o  develop p r e s e n t a t i o n  methods f o r  

such t a b l e s .  

B. Summary 

The f i r s t  s t e p  i n  t h i s  a n a l y s i s  s tudy has  been t o  t a k e  a  hard  look 

a t  t h e  d a t a ,  t o  t r y  t o  understand i t s  s t r e n g t h s  and weaknesses, and i n  

g e n e r a l  to  p repare  f o r  t h e  model-building t a s k s  t o  fo l low.  A t  t h e  same 

t ime i t  has  been p o s s i b l e  t o  use  the  e x i s t i n g  da ta  f o r  p re l iminary  model 

development and ana lys i s .  With an  aim toward even tua l  r e c o n s t r u c t i o n  of 

n a t i o n a l  e s t ima tes  from t h e s e  d a t a ,  t h e  sampling des ign h a s  been 

reviewed, and t h e  demographic c h a r a c t e r i s t i c s  of t h e  r e g i o n s  saznpled 

have been s tud ied .  

The MCSS program i s  a  v i t a l  s t e p  toward t h e  e v e n t u a l  g e n e r a t i o n  of 

n a t i o n a l  e s t i m a t e s  f o r  acc iden t  s t a t i s t i c s .  This  r e p o r t  concerns t h e  

f i r s t  e f f o r t s  toward t h e  methodology f o r  t r a n s l a t i n g  f i e l d  d a t a  i n t o  

u s e f u l  in fe rences .  A major problem i s  t o  f i n d  t h e  l e v e l  of d e t a i l  upon 

which models can be b u i l t  which w i l l  permit  t h e  most powerful i n f e r e n c e .  

Of p a r t i c u l a r  importance i s  t h e  i n t e r s e c t i o n  of i n j u r y  and c rash  

s e v e r i t y  da ta .  Fuch of t h i s  r e p o r t  addresses  t h i s  r e l a t i o n s h i p .  

Pre l iminary  f i n d i n g s  a r e  p resen ted  mainly i n  Sec t ion  IV of t h i s  r e p o r t ,  

supplemented by numerous t a b l e s  and graphs  i n  the  p ro to type  Factbook of 

Sec t ion  V. 

While the  NCSS des ign p rec ludes  t h e  type of i n f e r e n c e  p o s s i b l e  from 

a  t r u e  p r o b a b i l i t y  sample, t h e  s i t e  r e p r e s e n t a t i v e n e s s  w i l l  pe rmi t  such 

i n f e r e n c e  wi th  r e s p e c t  t o  each s i t e .  F u r t h e r ,  s i n c e  t h e  s i t e s  were 

d e l i b e r a t e l y  chosen t o  provide  a  good range on t h e  u r b a n / r u r a l  

c h a r a c t e r i s t i c s ,  t h e  a b i l i t y  t o  observe  s t a b i l i t y  a c r o s s  t h i s  dimension 

has  t h e  p o t e n t i a l ,  f o r  t h e  f i r s t  t ime,  t o  provide  needed suppor t  f o r  

t h i s  kind of modeling a c t i v i t y .  

The most r e c e n t  RCSS d a t a  s e t ,  which became a v a i l a b l e  a t  about t h e  

end of NovemSer, 1978, h a s  some apparen t  d e f i c i e n c i e s  i n  q u a l i t y  and 

compieteness. The i n t e r s e c t i o n  of t h e  most d e t a i l e d  i n j u r y  in fo rmat ion  

(assigned Occupant I n j u r y  C l a s s i f i c a t i o n  codes) and t h e  most d e t a i l e d  

c rash  s e v e r i t y  informat ion (Del ta  V a s  computed from t h e  CRASH 



algori thm) i s  l e s s  than 40% complete, so t h a t  injury-crash s e v e r i t y  

r e l a t i o n s h i p s  f o r  60% of the  occupants cannot be addressed a t  t h i s  l e v e l  

of d e t a i l .  The present  da ta  a r e  a l so  undergoing nod i f i ca t ion  to  c o r r e c t  

f o r  some inadvertent  coding changes which occurred e a r l y  i n  the  program, 

and to  add more d e t a i l  t o  t he  in ju ry  information than was o r i g i n a l l y  

provided i n  computerized form. These de f i c i enc i e s  i n  t u r n  in f luence  the  

modeling program with regard t o  subs tan t ive  output ,  bu t  t h e  present  da t a  

c e r t a i n l y  permit model development. 

Report Organization 

Section I1 of t h i s  r epo r t  addresses the general  sampling and 

s t a t i s t i c a l  c h a r a c t e r i s t i c s  of the  NCSS program and t h e  demographic 

c h a r a c t e r i s t i c s  of the  regions surveyed. 

Section I11 presen t s  a  desc r ip t ion  of the  NCSS d a t a  c o l l e c t i o n  

process  ( a s  i t  a f f e c t s  the computerized da t a ) .  Included i n  t h i s  s e c t i o n  

i s  a desc r ip t ion  of t he  cu r r en t  ana lys i s  f i l e s .  

Section IV conta ins  a d iscuss ion  of the  ex t en t  and import of 

missing da ta ,  and r e f e r s  t o  an appendix containing u n i v a r i a t e  

d i s t r i b u t i o n s  of important va r i ab l e s .  Also i n  Sect ion I V  a r e  t h e  

r e s u l t s  of e a r l y  a n a l y s i s  and modeling e f f o r t s .  Sec t ion  V p r e s e n t s  t h e  

f a c t  book t a b l e s  i n  sample form. 

While da ta  have been co l l ec t ed  i n  t he  NCSS program on both t h e  

towed passenger ca r s  and on the  o ther  kinds of veh ic l e s  involved i n  

acc idents  with towed passenger c a r s ,  t he  passenger c a r s  a lone  were the  

u n i t s  of most i n t e r e s t .  These towed passenger ca r s  a r e  u sua l ly  r e f e r r e d  

t o  a s  case veh ic l e s ,  and i t  i s  f o r  these  t h a t  t he  most complete and 

de t a i l ed  in ju ry  and crash  damage information i s  a v a i l a b l e .  General ly  i n  

t h i s  repor t  analyses  w i l l  be r e s t r i c t e d  t o  case  v e h i c l e s  and t o  case  

veh ic l e  occupants,  and i n  most t a b l e s ,  f i g u r e s ,  e t c .  t h i s  r e s t r i c t i o n  

may be  assumed. 

The present  da ta  s e t  conta ins  a l l  but about 8% of t he  ca ses  

inves t iga ted  over t he  period January 1 ,  1977 through March 31, 1978. 

Note t h a t  t h i s  i s  a  15-nonth per iod ,  and t h a t  i t  conta ins  two win te r s  



b u t  on ly  one summer. Some of t h e  d i s c u s s i o n s  i n  t h e  f o l l o w i n g  s e c t i o n s  

a r e  l i m i t e d  t o  only one y e a r  of d a t a  s o  a s  t o  avoid any s e a s o n a l  b i a s .  

Also,  a  few ai;aljises were completed us ing  an e a r l i e r  v e r s i o n  of t h e  d a t a  

which con ta ined  about  10% fewer c a s e s  than  t h e  p r e s e n t  one ;  where t h e s e  

have n o t  been updated t h e  use  of t h e  e a r l i e r  d a t a  h a s  been noted.  

Most a n a l y s e s  p resen ted  i n  t h i s  i n t e r i m  r e p o r t  w i l l  n o t  a t t e m p t  any 

c o r r e c t i o n  f o r  t h e  e f f e c t s  of miss ing d a t a .  While one of t h e  purposes  

of t h i s  s t u d y  program i s  t o  s e a r c h  f o r  methods of account ing  f o r  miss ing  

d a t a  e f f e c t s ,  t h i s  w i l l  n o t  b e  done u n t i l  t h e  nex t  phase .  

Appended t o  t h i s  r e p o r t  i s  a  codebook showing t h e  one-way 

d i s t r i b u t i o n s  of most v a r i a b l e s  f o r  NCSS Crashes ,  Case V e h i c l e s ,  and 

Case Vehic le  Occupants. Also appended i s  a  copy of t h e  f i e l d  forms used 

dur ing  most of t h e  p r o j e c t ,  and a  v a r i a b l e  by v a r i a b l e  d i s c u s s i o n  of t h e  

d a t a  keyed bo th  t o  t h e  f i e l d  forms and t h e  u n i v a r i a t e  codebook. While 

t h e  form of t h e  d a t a  may change i n  t h e  n e a r  f u t u r e  (by t h e  a d d i t i o n  of 

some new i n f o r m a t i o n ,  and by c o r r e c t i o n  of some of t h e  o l d ) ,  p o t e n t i a l  

u s e r s  may f i n d  t h e s e  appendices  u s e f u l  i n  u n d e r s t s n d i n g  t h e  d a t a .  

A review of t h e  c r a s h / i n j u r y  l i t e r a t u r e  was conducted under Task 1 

of t h i s  c o n t r a c t ,  and w i l l  be pub l i shed  a s  a  s e p a r a t e  document. The 

c l i n i c a l  a n a l y s i s  work ( t a s k  3 )  h a s  begun, and i s  c u r r e n t l y  a d d r e s s i n g  

t h e  s u b j e c t s  of s i d e  impact ,  knee  i n j u r i e s ,  and a n t e r i o r  neck i n j u r i e s .  

This  w i l l  a l s o  be  r e p o r t e d  s e p a r a t e l y .  



SECTION I1 

STATISTICAL CONSIDERATIONS 

The National  Crash Sever i ty  Study provides an i n i t i a l  preview of 

s t a t i s t i c a l  analyses  of i n j u r y  s e v e r i t y ,  some of which may be more f u l l y  

implemented with the  da ta  co l l ec t ed  i n  the  National  Accident Sampling 

System. Eventually NASS w i l l  take over where NCSS has  s t a r t e d ,  

bene f i t i ng  from what has been learned i n  NCSS. The purpose of t h i s  

s e c t i o n  i s  t o  review t h e  plan of the  NCSS program and t o  eva lua te  the  

impl ica t ions  of t h i s  plan on the  f e a s i b i l i t y  of so lv ing  var ious  problems 

which now f a c e  NCSS and w i l l  eventual ly  f a c e  NASS. 

There a r e  two major tasks  which need t o  be c a r e f u l l y  examined and 

an assessment made a s  t o  whether they can be accomplished a t  present .  

One t a sk  involves the  product ion of a  FACTBOOK, which i s  t o  conta in  only 

n a t i o n a l  es t imates  of t o t a l s ,  r a t i o s ,  and d i s t r i b u t i o n s .  The o the r  

involves t he  development of p red ic t ive  models f o r  i n j u r y  s e v e r i t y  a s  a  

func t ion  of c rash  seve r i ty .  I n  t he  following t h e  p r e r e q u i s i t e s  f o r  

these  tasks  w i l l  be b r i e f l y  discussed and t h e  ex t en t  t o  which NCSS meets 

these  needs w i l l  be considered. 

A. Estimation 

In order  t o  obta in  a  na t iona l  e s t ima te ,  t h e  p l a n  by which the  

sample was s e l e c t e d  should be n a t i o n a l l y  r e p r e s e n t a t i v e .  That i s ,  every 

element i n  the  populat ion has some spec i f i ed  chance of being included i n  

t he  sample. This i s  what i s  t e c h n i c a l l y  r e f e r r e d  t o  a s  a  sample design. 

The sample design can be very simple, (e.g. ,  every element i n  t h e  

populat ion has t he  same chance of being i n  t he  sample),  o r  very 

complicated, (e.g. ,  a  complex mult i -s tage sample),  bu t  s t i l l  wi th  every 

element having a  known p r o b a b i l i t y  of being i n  t h e  sample. 

The es t imat ion  procedure involves choosing a  "good" es t imator .  One 

accepted s t a t i s t i c a l  d e f i n i t i o n  of good i s  t o  r e q u i r e  t he  e s t ima to r  t o  

be such t h a t  on the  average (i.e. cons ider ing  a l l  pos s ib l e  samples of 

the  populat ion of e l e r e n t s )  i t  i s  expected t h a t  i t  w i l l  equal  the 

populat ion parameter of i n t e r e s t .  This  proper ty  makes the  es t imator  

unbiased f o r  the  populat ion parameter which can b e  any t o t a l ,  r a t i o ,  o r  



d i s t r i b u t i o n  under cons idera t ion .  

The q u a l i t y  of the  es t imat ion  procedure can be evaluated by t h e  

e r r o r  assoc ia ted  with the  e s t i n a t o r .  An e s t i n a t o r  can be  chosen s o  t h a t  

i t  has t he  smal les t  poss ib l e  var iance  within a  given s p e c i f i e d  s e t  of 

es t imators .  The choice i s  equivalent  to  choosing the  es t imator  which 

g ives  t h e  most p rec i se  est imate.  

A l l  e s t imates  a r e  j u s t  approximations t o  t he  t r u e  s t a t e  of a f f a i r s .  

They can be b iased ,  i . e .  be an over- o r  under representa t ion ,  because of 

missing da ta  b u t  a l s o  simply by the  choice of t he  e s t ima to r ;  t h a t  i s  the  

method by which the  da t a  i s  combined t o  y i e l d  the  es t imate .  Various 

es t imators  have d i f f e r e n t  var iances  and i t  i s  optimal t o  choose an 

es t imator  such t h a t  the var iance  i s  minimized. I t  i s  c r u c i a l  not  only 

t o  look a t  the  es t imate  but  a l s o  the var iance  of t he  es t imate .  From t h e  

var iance  an upper and lower bound f o r  the  es t imate  ( c a l l e d  a  "confidence 

in t e rva l " )  may be computed which de f ines  t he  p rec i s ion  of t he  e s t ima te .  

Once the  sample design i s  developed, t h e  e s t ima t ion  procedure i s  

spec i f i ed .  This de f ines  how the  sample elements w i l l  be weighted t o  

y i e l d  an es t imate  of t he  populat ion t o t a l  ( o r  r a t i o  o r  d i s t r i b u t i o n )  of 

i n t e r e s t .  The es t imate  i s  unbiased f o r  a  popula t ion  t o t a l  o r  

d i s t r i b u t i o n  ( o r  i n  t he  case of a  r a t i o  e s t ima te  i s  approximately 

unbiased f o r  t he  populat ion r a t i o ) .  I f  a  sample i s  s e l e c t e d  by a  

spec i f i ed  design i t  i s  a l s o  then poss ib l e  t o  c a l c u l a t e  the  var iance  of 

t he  est imate.  Sampling theory has evaluated the  s t a t i s t i c a l  p r o p e r t i e s  

of these  es t imates  and provides guidance a s  t o  which e s t ima t ion  

procedures a r e  b e s t  when a  proper sample des ign  i s  spec i f i ed .  

The NCSS p lan  i s  not  n a t i o n a l l y  r ep re sen ta t ive .  A l l  a r ea s  which 

did not have acc ident  i n v e s t i g a t i o n  teams nearby had no p o s s i b i l i t y  of 

being included i n  t he  sample a reas ;  t h e r e f o r e  those acc idents  could not  

have been i n  the  sample. Since t h e r e  was no n a t i o n a l l y  r e p r e s e n t a t i v e  

plan the re  i s  no ob jec t ive  way of producing a  n a t i o n a l  es t imate .  

Yet NCSS does have, wi th in  each s i t e ,  a  plan which i s  s i t e  

representa t ive .  The sampling design i s  e x p l i c i t l y  s t a t e d .  An acc ident  

i s  i n  the populat ion of pol ice-reported acc iden t s  under cons ide ra t ion  if 

t he re  i s  a t  l e a s t  one occupied towed veh ic l e  and the  occupant who had 



t he  most ex tens ive  treatment (no in ju ry  o r  t r a n s p o r t  t o  medical 

f a c i l i t y ,  t ranspor ted  and stayed overnight a t  t reatment  f a c i l i t y ,  o r  

f a t a l )  was i n  cne of t5,e tcwsd v2hicles .  The popula t ion  of acc idents  i s  

then s t r a t i f i e d  according t o  the l e v e l  of treatment and each s t ratum i s  

sampled randomly ( o r  f o r  some teams days a r e  sampled and a l l  app l i cab le  

acc iden t s  f o r  those days a r e  i nves t iga t ed ) .  Here every acc ident  has a  

chance of being sampled. 

The s i t e  sample design allows the e s t ima t ion  of the  number of 

acc iden t s ,  t he  number of towed veh ic l e s  and the number of people 

involved i n  t he  towed vehic les  a s  wel l  a s  many o the r  t o t a l s ,  r a t i o s ,  and 

d i s t r i b u t i o n s  f o r  each s i t e .  The es t imates  combine t h e  da ta  obtained 

from t h e  sample and the  sample design. The sample des ign  impl ies  t h e  

weights and how t h e  weights should be combined with t h e  data .  Estimated 

s tandard  e r r o r s  czn a l s o  be obtained which provide t h e  p o t e n t i a l  u s e r s  

of t hese  es t imates  some measure of how r e l i a b l e  t he  es t imates  may be. 

Est imates  f o r  the  number of acc idents ,  t h e  number of towed v e h i c l e s ,  and 

the  number of occupants i n  the  towed veh ic l e s  wi th  t h e i r  s tandard e r r o r s  
1 f o r  each s i t e  a r e  presented i n  Tables 1  t o  3. These es t imates  a r e  f o r  

t he  year  January 1, 1977 t o  December 31, 1977. There i s  c u r r e n t l y  f i v e  

percent  of t he  acc idents  missing from t h e  one-year d a t a  s e t .  

The ques t ion  of producing an e s t ima te  f o r  a  n a t i o n a l  t o t a l ,  r a t i o ,  

o r  d i s t r i b u t i o n  without a  sampling design i s  indeed a  complex problem. 

The complexity a r i s e s  because of t he  v i r t u a l l y  unl imited number of 

p o s s i b i l i t i e s  with which t o  genera te  numbers hopefu l ly  r e f l e c t i n g  t h e  

n a t i o n a l  experience and the  l ack  of a  s t a t i s t i c a l  means of a s se s s ing  

which number i s  a c t u a l l y  t h e  number which does b e s t  a t  descr ib ing  t h e  

t r u e  s t a t e  of t he  na t ion .  

Given the  above cons idera t ions  i t  does not  seem advisable  t o  

publ ish e s t ima te s ,  t o  be ca l l ed  n a t i o n a l  e s t i m a t e s ,  which cannot b e  

supported by an ob jec t ive  t h e o r e t i c a l  argument which s t a t e s  t h a t  on t h e  

average the es t imates  produced w i l l  r ep re sen t  the  n a t i o n a l  t o t a l ,  r a t i o ,  

l ~ h e  es t imators  f o r  the t o t a l  and t h e  va r i ance  of the  t o t a l  f o r  
the  four  teams presented i n  Tables 1-3 a r e  based on a  s t r a t i f i e d  c l u s t e r  
design. H S R I ,  SWRI, and DySci used a d i f f e r e n t  sampling plan acd 
es t imates  of t he  var iance  of t he  t o t a l  a r e  not  y e t  ava i l ab l e .  



Table 1 

Estimates of the Number of Accidents Involving Towed Vehicles 
(VCSS Cases f o r  Czlecdzr Year 1 9 7 7 )  

................................................................... 
1 Standard 

S i t e  1 Estimate Error  
------------------------$-------------------------------------------- 

I 
Calspan . . . I 3 738 2 84 
HSRI . . . I 2 43 6 
U of Indiana  I 2705 143 
U of Miami . I 2 705  2 3 7 
U of Kentucky I 4093 138 
SwRI . . I 6418 
Los Angeles . 1 2340 ................................................................... 

Table 2 

Estimates of t h e  Number of Towed Vehicles  
(NCSS Cases f o r  Calendar Year 1977) 

- -  - ................................................................. 
S i t e  I Est imate s tandard Er ro r  

-----------------------$---------------------------------------------- 

I 
Calspan . . . I 4569 342 
HSRI . 0 .  I 3053 
U of Indiana I 3354 163 
U o f M i a m i  . I 3214 292 
U of Kentucky I 5192 166  
SwRI . . . . I 7 92 4 
Los Angeles . I 2934 ................................................................ 

or  d i s t r i b u t i o n  of i n t e r e s t  and which cannot be  evaluated because no 

measure of v a r i a b i l i t y  i s  a v a i l a b l e  f o r  t h a t  es t imate .  The b e s t  t h a t  

t he  NCSS design can j u s t i f y  a r e  e s t i n a t e s  which r e f l e c t  what i s  going on 

wi th in  each s i t e  chosen t o  p a r t i c i p a t e  i n  t h e  s tudy .  I n  our f u t u r e  

model bu i ld ing  e f f o r t  s u b j e c t i v e  pseudo-nat ional  e s t ima te s  w i l l  b e  

explored and evaluated f o r  t h e i r  s u i t a b i l i t y  i n  descr ib ing  t h e  n a t i o n a l  

experience. 



Table  3 

(Es t imates  of t h e  Number of Occupants i n  Towed Vehic les  
NCSS Cases f o r  Calendar Year 1 9 7 7 )  

-- ................................................................... 
S i t e  I Es t ima t e  Standard E r r o r  

-----------------------$---------------------------------------------- 

I 
Calspan . . . I 7 2 9 4  3  42 
HSRI . . . I 4 7 2 1  
U of I n d i a n a  1 5228  3  04  
U of Miami . I 5 3 6 8  4 3 3  
U of Kentucky I 7  98 9 333  
SwRI . . . I 1 2 7 6 7  
Los Angles . I 4418  .................................................................. 

B. Modeline; 

' T h e  second o b j e c t i v e  of NCSS i s  t o  i n v e s t i g a t e  p o s s i b l e  models 

which r e l a t e  i n j u r y  s e v e r i t y  t o  c r a s h  s e v e r i t y  and t o  e v a l u a t e  how w e l l  

such models d e s c r i b e  t h e  d a t a  c o l l e c t e d  i n  t h e  NCSS p r o j e c t .  Models 

need t o  be developed t o  d e s c r i b e  g e n e r a l  i n j u r y  mechanisms which a r e  

a p p l i c a b l e  over  many c r a s h  c o n f i g u r a t i o n s  and t h e s e  models need t o  b e  

a s s e s s e d  f o r  t h e  amount of i n f o r m a t i o n  t h e y  c o n t a i n .  An example of a  

g e n e r a l  model could be  t h e  p r o b a b i l i t y  of i n j u r y  a t  each s p e c i f i c  D e l t a  

V observed.  Th is  i s  a  model which d e s c r i b e s  t h e  f u n c t i o n a l  r e l a t i o n s h i p  

of t h e  l i k e l i h o o d  of i n j u r y  c o n d i t i o n a l  on t h e  v a l u e  of D e l t a  V f o r  t h e  

p o p u l a t i o n  of concern.  S p e c i f i c  i n j u r i e s  and s p e c i f i c  c r a s h  

c o n f i g u r a t i o n s  a r e  a l s o  of i n t e r e s t .  Models, b u i l t  upon s u b s e t s  o f  

occupants  who s h a r e  t h e  same i n j u r y  t y p e  a n d / o r  were involved i n  s i m i l a r  

c r a s h  c o n f i g u r e t i o n s ,  need t o  b e  i n v e s t i g a t e d  and a s s e s s e d  f o r  q u a l i t y  

and compared w i t h  t h e  i n f o r m a t i o n  o b t a i n e d  i n  t h e  l a b o r a t o r y  s i t u a t i o n .  

I n  t h e  development of g e n e r a l  models i t  i s  n e c e s s a r y  t o  o b t a i n  d a t a  

which r e f l e c t  t h e  spectrum of a c c i d e n t  e x p e r i e n c e  of a r e a s  th roughout  

t h e  country .  A model i s  g e n e r a l  only  i f  i t  i s  a p p l i c a b l e  and p r e d i c t s  

w e l l  f o r  a  wide range of a r e a s  w i t h  d i f f e r e n t  environments .  

The NCSS d a t a b a s e  p rov ides  a  unique o p p o r t u n i t y  t o  develop g e n e r a l  

models and t o  e v a l u a t e  t h e  " g e n e r a l i t y "  o f  t h e s e  models by i n v e s t i g a t i n g  



t h e  adequacy of t h e s e  models w i t h i n  each s i t e .  S i t e s  were chosen t o  

r e f l e c t  some d i v e r s i t y  i n  both  u r b a n i z a t i o n  and r e g i o n  of t h e  coun t ry .  

Since  c r a s h  s e v e r i t y  was thought t o  be n e g a t i v e l y  c o r r e l a t e d  w i t h  

p o p u l a t i o n  d e n s i t y ,  t h e  s i t e s  w i l l  p rov ide  d i v e r s i t y  on which t o  t e s t  a  

g e n e r a l  model. Table  4 i n d i c a t e s  which s i t e s  r e p r e s e n t  d i f f e r e n t  l e v e l s  

of u r b a n i z a t i o n  and d i f f e r e n t  r eg ions  of t h e  country .  

Tables  5 through 1 2  d i s p l a y  a  number of demographic c h a r a c t e r i s t i c s  

of t h e  a c c i d e n t  i n v e s t i g a t i o n  r e g i o n s ,  and suggest  t h a t  t h e r e  a r e  many 

d i f f e r e n c e s  between t h e  sampled a r e a s  and t h e  United S t a t e s  a s  a  whole. 

Of n o t e ,  perhaps ,  i s  t h e  h igh  Spanish popula t ion  (because  Miami and Los 

Angeles a r e  t h e  two urban c e n t e r s ) ,  and t h e  r e l a t i v e l y  h i g h  p o p u l a t i o n  

d e n s i t i e s .  

Table  4 

D i s t r i b u t i o n  of S i t e s  by Region 
and Degree of Urban iza t ion  

................................................................. 
I North ( North I I 

Area I Eas t  I C e n t r a l  I South I West 
------------------$-----------+--------+-------------$------------- 

I I I I 
C e n t r a l  C i t i e s  * I I I Miami I Dyn. S c i .  

I I 1 I 
Suburbs ** . . . I Calspan 1 I I 

I I I I 
Other  SMSA's *** I I 1 SwRI: (Urban) 1 

I I I I 
Non SMSA's o r  1 I I I 
Small SMSA's**** 1 I HSRI I Kentucky I . . .  . . . .  1 1 I n d i a n a  1 SwRI: (Rura l )  I 

*Centra l  c i t i e s  of Standard M e t r o p o l i t a n  S t a t i s t i c a l  Areas 

(SMSA'S) c o n t a i n i n g  more than 1,000,000 persons  

**Suburbs of SMSA's wi th  more than  1 ,000,000 persons  

***SMSA'S w i t h  more than 250,000 p e o p l e  b u t  l e s s  t h a n  

1,000,000 persons  

****SMSA'S w i t h  fewer than  250,000 p e o p l e  



S i t e  t o  s i t e  v a r i a t i o n  w i l l  become increzs ingly  important i n  t he  

model bui lding e f f o r t  t o  p red ic t  i n j u r y  seve r i ty .  There is  very l i t t l e  

census information t h a t  i s  d i r e c t l y  appl icable  t o  eva lua t ing  s i t e s  i n  

terms of t h e i r  accident  populations.  Measures l i k e  t r a f f i c  dens i ty ,  

number of r eg i s t e r ed  veh ic l e s ,  o r  d r i v e r s  o r  miles of i n t e r s t a t e  highway 

a r e  not  r ead i ly  ava i l ab l e  f o r  a l l  of t he  NCSS areas .  The t a sk  i s  

confounded by t h e  f a c t  t h a t  c h a r a c t e r i s t i c s  of the  people who l i v e  i n  

t he  a r e a  of i nves t iga t ion  may not  represent  the  c h a r a c t e r i s t i c s  of t h e  

people who have accidents  i n  t h a t  area.  Thus the  f a c t  t h a t  s i t e s  

e x h i b i t  s i m i l a r i t i e s  based on the  c h a r a c t e r i s t i c s  of t h e i r  r e s i d e n t s  may 

not  imply t h a t  the s i t e s  do indeed have s i m i l a r  accident  populat ions.  

Table 5 

S i t e  Cha rac t e r i s t i c s  - Demographic 
Based on 1 9 7 0  U. S. Population 

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

I Land Populat ion 
I Area Density Death Rate 

Team I (Sq. Miles) pe r  sq.mi. per  1 0 0 0  

I 
Calspan . . I 1016.7  640 .0  7 - 4  

I 
HSRI. w e .  I 1464  0 2 1 5 - 6 5  6  8  

I 
U of Indiana I 7165 .0  69.77 10.2 

I 
U Miami . I 34.3  9769 .0  1 3 . 9  

I 
S W R 1 . e . .  1 1 3 2 6 3  79 .83  8.1 

I 
Dyn S c i  I 
L.A. County I 19.5 40300.70* 9 .3  

]--------------------------------------------------- 
I 

U.S. w a . . I 57.46 9  5  

*Based on 1977 populat ion of t h e  t h r e e  p o l i c e  d i s t r i c t s  covered by 

Dynamic Sciences,  Inc. 

The study of s p e c i f i c  occupsnt i n j u r i e s  and the  r e l a t i o n s h i p  of 

s e v e r i t y  t o  t he  crash condi t ions  and occupant kinematics  r e q u i r e s  a  



Table 6 

S i t e  C h a r a c t e r i s t i c s  - Urbanici ty  
Based on 1970  U.S. Population 

I Percent  Percent  Percent  
Team 1 Farm Pop. Urban pop. Rural Pop. 

-------------------$--------------------------------------------------- 

I 
Calspan . . . I 1.0 79.0 19.8 

I 
HSRI . I 5.1 68.5 26.5 

I 
U o f I n d i a n a  I 10.5 39.8 49.6 

I 
U M i a m i . . .  1 0 100 .0  0 

I 
U of Kentucky I 8.6 73 .8  17.6 

I 
SWRI . . . .  1 2.8 85.7 1 1 . 4  

I 
Dyn S c i  I 
L . A .  County .  I 0 100.0* 0 

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

U.S. a * . .  I 4.1 7 3  5 22.4 

* For the  t h r e e  p o l i c e  d i s t r i c t s  covered by t h e  i n v e s t i g a t i v e  team, 

and not f o r  t he  e n t i r e  county. 

workable number of i n j u r i e s  f o r  each cond i t i on  t h a t  i s  of i n t e r e s t .  

I d e a l l y  when designing a  sample f o r  developing models of phenomena a t  

t h i s  l e v e l  i t  would be b e s t  t o  design i t  t o  ob ta in  enough of each l e v e l  

of crash s e v e r i t y  and each occupant c h a r a c t e r i s t i c  of i n t e r e s t  and t o  

i n s u r e  t h a t  t h e r e  i s  a  range of i n j u r y  s e v e r i t y  w i th in  each ca tegory .  

Cost cons idera t ions  and admin i s t r a t i ve  problems involved wi th  such a  

design would show t h a t  t h i s  i s  probably n o t  a f e a s i b l e  undertaking.  

A s  a  compromise the  NCSS design sampled a c c i d e n t s  w i th in  each s i t e  

and the  r e l a t i v e  sample s i z e  of each occupant t rea tment  category was 

cont ro l led .  I n  t he  cu r r en t  sample more seve re  i n j u r i e s  a r e  oversampled 

and acc idents  where t h e r e  was j u s t  minor i n j u r y  t o  t h e  occupants were 

undersampled. I n  the  NCSS da tabase  t h e r e  is  a  census of a l l  a c c i d e n t s  

which involved a  f a t a l i t y  i n  a  towed veh ic l e .  The sampling of 



Table 7 

S i t e  C h a r a c t e r i s t i c s  - Populat ion 
P r o f i l e  Based on 1970 U.S. Populat ion 

................................................................... 
I Percent  Percent Percent  Percent  

Team I Female Negro Spanish White 
/ Populat ion Population Populat ion Popula t ion  

I 
Calspan . . . 1 51.1 0.7 0.29 98.8 

I 
HSRI  0 .  1 50.7 5.9 1 85 93.3 

I 
U of Indiana 1 51.1 0. 5 0.17 98.99 

I 
U of Miami . 1 53.3 22.8 45.3 76.7 

I 
U o f K e n t u c k y  1 51.6 10.5 0.28 85 5 

I 
SWRI . . * 1 50.8 6.2 42.8 93.1 

I 
Dyn Sci* I 
L.A. County . 1 24.3 16.6 41.1 31.2 

* A l l  four  percentages based on 1977 popula t ion  of t h e  t h r e e  

po l i ce  d i s t r i c t s  covered by Dynamic Sciences,  Inc.  

t reatment  ca t egor i e s  w i th in  each acc ident  i s  an  at tempt  t o  e l imina te  any 

b i a s  which might be b u i l t  i n t o  t h e  d a t a  c o l l e c t i o n  procedure f o r  

acc idents .  

In  the  c o l l e c t i o n  of d a t a  f o r  1977, t h e  NCSS d a t a  processors  a r e  

coding only t h e  t h r e e  most severe  i n j u r i e s  t h a t  t h e  occupant rece ived  

and the assoc ia ted  p o i n t s  of c o n t a c t -  This  does b i a s  t he  NCSS database 

toward the more severe  i n j u r i e s  sus ta ined  wi th in  an ind iv idua l  and does 

reduce the information a v a i l a b l e  about minor i n j u r i e s  sus t a ined  by 

occupants who have had major i n j u r i e s .  When s tudying  a  p a r t i c u l a r  type  

of i n ju ry  t h e r e  i s  va luab le  information i n  knowing which occupants 

received minor i n j u r i e s  t o  be 2ble  t o  compare them with t h e  occupants 

who received t h e  more severe  i n j u r i e s .  



Table 8 

S i t e  C h a r a c t e r i s t i c s  - Age 
D i s t r i b u t i o n  Based on 1970 U.S. P o p u l a t i o n  

Team 
I P e r c e n t  of P e r c e n t  of P e r c e n t  of 
1 P o p u l a t i o n  P o p u l a t i o n  P o p u l a t i o n  
1 Less  t h a n  5 y r s .  Over 16 y r s .  Over 65 y r s .  

Calspan . . . I 8.5 63.2 7.8 
I 

HSRI . . . .  I 8.6 
I 

U of I n d i a n a  I 8.4 
I 

U Miami . . . I 6.3 
I 

U of Kentucky I 8.4 
I 

SWRI . . . .  I 9.1 
I 

Dyn S c i  I 
L . A .  County . I 8.2 

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

U.S. . • . . I 8.4 65- 6  9.9 

The s u c c e s s  of s t u d y i n g  s p e c i f i c  s i t u a t i o n s  and r e l a t e d  i n j u r i e s  

w i l l  depend upon t h e  a v a i l a b i l i t y  of enough d a t a  s o  t h a t  i n j u r i e s  may b e  

s u b j e c t i v e l y  grouped i n t o  " s i m i l a r "  i n j u r y  t y p e s .  I d e a l l y  i n j u r i e s  

w i t h i n  a  type should be  t h e  same i n j u r y  and t h e r e  may b e  enough d a t a ,  i n  

t h e  c u r r e n t  NCSS d a t a b a s e ,  t o  form such groups .  But most i n j u r y  t y p e s  

w i l l  be  a  composite of d i f f e r e n t  i n j u r i e s  and a s  t h e  number of k i n d s  of 

i n j u r i e s  becomes l a r g e  w i t h i n  t h e  group t h e  v a r i a b i l i t y  w i t h i n  t h e  group 

may b e  t o o  l a r g e  t o  do any s p e c i f i c  modeling.  

Th is  d i s c u s s i o n  h a s  a t t empted  t o  a s s e s s  how t h e  d e s i g n  of NCSS w i l l  

a f f e c t  t h e  subsequent  a n a l y s i s ,  t h e  e s t i m a t i o n  and model b u i l d i n g  

a c t i v i t i e s .  The d e s i g n  i s  j u s t  t h e  f i r s t  s t a g e  i n  t h e  c r e a t i o n  of a  

da tabase  and t h e r e  a r e  s t i l l  problems w i t h  d a t a  c o l l e c t i o n  and 

cons i s tency  of coding which c o n t r i b u t e  t o  t h e  s u c c e s s  o f  any a n a l y s i s  of 

t h i s  da tabase .  Problems i n  t h e s e  a r e a s  w i l l  b e  a d d r e s s e d  i n  o t h e r  



Table 9 

S i t e  Cha rac t e r i s t i c s  - Labor Force 

................................................................... 
I Based on 1970  
I C iv i l i an  Labor Based on 1970  
I Force Labor Force 

Team I Percent Percent of Percent 
I Females i n  Labor Force White Col la r  
I Labor Force Unemployed Workers 

-----------------$------------------------------------------------- 

I 
Calspan . . . I 35.0  3.8 64.2  

I 
HSRI . I 41.5 5 -  1 55.6  

I 
U of Indiana I 36.2 4 .6  38.7 

I 
U Miami . . . I 46.1 4.3 40.9 

I 
U of Kentucky I 40.0 3 . 3  49.1  

I 
SWRI * . . .  I 38.7 4 .0  49.8 

Dyn Sci  
I 
I 

L.A. County . I 39.4 6 . 4  55.8  
I------------------------------------------------ 
I 

U . S .  . . . .  I 38.1 4.4 48.3  

sec t ions  of t h i s  r epo r t .  While NCSS cannot j u s t i f y  o b j e c t i v e  n a t i o n a l  

es t imates ,  i t  does have g r e a t  p o t e n t i a l  f o r  bu i ld ing  i n t e r e s t i n g  and 

informative models of c rash  seve r i ty .  The s i t e  e s t ima te s  w i l l  p rovide  

information about s i t e  d i f f e r ences  which may prove eminently va luable  t o  

t he  na t iona l  planner .  



Table 1 0  

S i t e  C h a r a c t e r i s t i c s  - Rela ted  t o  Dr iv ing  Behavior 

- -- ...................................................................... 
I Based on 1970  
I Based on 1970  Employed C i v i l i a n  
I U.S. Households Labor Force 

Team I P e r c e n t  of P e r c e n t  of P e r c e n t  us ing  % of Peop le  
I Households wi th  Low Income P u b l i c  Transp.  working o u t s i d e  
IMore than  one Auto Households t o  Work Residence County 

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

Calspan I 92.  1 4.1 4 .8  5.6 
I 

HSRI . . I 91.4 5 .6  2 3 13 .0  
I 

U of 1ndl 86.1 10.0 0 .8  20.4 
I 

U Miami I 71.5 16.4 17.1 2.3 
I 

U of ~ e n l  84.0 12.6 3.5 13.7 
I 

SWRI . * I  85.6 17.2 4 8 6.8 
I 

Dyn S c i  I 
L . A .  ~ n t l  83.4 8.7 6.7 2.5 

I 

I 
U.S. . . I  82.5 10.7 8 .9  



Table 11 

S i t e  Cha rac t e r i s t i c s  - Auto and Auto Serv ice  Sales  

I Based on Total  1970  
I R e t a i l  Sales  

Based on Total  
1970 Receipts 

I----------------------------------------------------- 
I Percent  of 

Team 1 Percent of Sales  from Percent o f  
I Sales  from Gas and Serv ice  Receipts  from Auto 
I Auto Dealers S t a t ions  Repair Service 

---------------$----------------------------------------------------- 

I 
Calspan . . . I 18.7 7 .  1 10.4 

I 
HSRI * . I 19.8 7.3 9.1 

I 
U of Indiana I 19.2 7 8 3.5 

I 
U Miami . . . I 17.6 4.8 10.1 

I 
U of Kentucky I 18.3 8.9 10.6 

I 
SWRI * - * . I  20.7 8.7 11.1 

I 
Dyn S c i  I 
L . A .  County . I 17.8 7 0 9.1 

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

U.S. . . . . I 17.9 7.9 11 6 



Table 12 

S i t e  C h a r a c t e r i s t i c s  - Highway Expenditures 

........................................................................ 
I Percentage of Local Government 
I Finance Direc t  General 
I Expenditures Spent 

Team I on Highways 
---------------------------+--------------------------------------------- 

I 
Calspan . . . I 7.8 

I 
HSRI . . . 
U o f  Indiana 

U Miami . . 
U of Kentucky 

SWRI . . . . I 6.2 
I 

Dyn S c i  1 
L.A. County . I 7.0 

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

U.S. . . . .  I 7.6 .................................................................... 



SECTION 111 

NC S S  DATA COLLECTION AYD AUTOMATION 

The NCSS f i e l d  accident  i n v e s t i g a t i o n  progran was i n i t i a t e d  i n  t h e  

f a l l  of 1976, and involved many changes from previous accident  

i n v e s t i g a t i o n  a c i t v i t i e s .  New geographical  a r eas  were sampled ( i . e . ,  

coun t i e s  i n  which t h e r e  had been no such inves t iga t ion  going on ) ;  new 

i n v e s t i g a t o r s  were t ra ined  t o  permit expansion of the number of ca ses ;  

new d a t a  and new da ta  forms were needed; and, i n  order  t o  produce 

cons is tency ,  a l l  teams were t r a ined  and monitored by a  c e n t r a l  agency. 

Such changes had t o  be made quickly i n  order  t o  begin f i e l d  opera t ions .  

There have been a  number of adjustments i n  the  d e t a i l s  of d a t a  

taking which have r e su l t ed  from observa t ion  of the d a t a  and subsequent 

feedback o r  r e t r a i n i n g  of the f i e l d  personnel.  The da t a  f o r  t h e  f i r s t  

f i f t e e n  months of the  program i s  now l a r g e l y  automated and f r e e  of 

l o g i c a l  e r ro r s .  But some of t he  e a r l y  f i e l d  program changes have 

a f f ec t ed  ind iv idua l  da t a  elements. 

In  t h i s  s ec t ion  the  h i s t o r y  of changes i n  t he  da t a  c o l l e c t i o n  

procedures a s  they a f f e c t  the q u a l i t y  of da t a  a r e  discussed.  Following 

t h a t  i s  a  b r i e f  desc r ip t ion  of the  f i l e b u i l d i n g  process  c a r r i e d  out a t  

HSRI, and the r e s u l t i n g  a n a l y s i s  f i l e s .  

A. History of Changes i n  the  Data Acquis i t ion  

Over the  e a r l y  p a r t  of t h e  NCSS d a t a  c o l l e c t i o n  a c t i v i t y ,  most of 

the  teams were learn ing  t o  sample and r e p o r t  i n  a  c o n s i s t e n t  fash ion .  

In  add i t i on ,  a  q u a l i t y  con t ro l  con t r ac to r  monitored t h e  r e s u l t i n g  da t a ,  

and pointed out d i screpancies  which could be cor rec ted .  

The da t a  c o l l e c t i o n  a c t u a l l y  began i n  August of 1976 (with p r a c t i c e  

c a s e s ) ,  and i n  October f o r  " r e a l "  d a t a  c o l l e c t i o n .  The October and 

November cases  have been held ( i . e . ,  never  computerized) a r e  a r e  

considered t o  represent  an a d d i t i o n a l  two months of p r a c t i c e  i n  d a t a  

co l l ec t ion .  Yajor changes were made i n  t h e  forms and procedures a s  of 

January 1 ,  1977, and the  present  a n a l y t i c a l  f i l e s  were b u i l t  only from 

da ta  acquired from t h a t  time on. 

A pr in t ed  coding manual, c l a r i f y i n g  t h e  procedures ,  was made 



a v a i l a b l e  t o  the  f i e l d  teams i n  January of 1977 and has  been r ev i sed  

twice  s i n c e  then.  ( A  f ou r th  coding manual, dated Apr i l  1 ,  1978, i s  

considered t o  be a s epa ra t e  and new document r a t h e r  than  a r e v i s i o n  of 

t h e  o r i g i n a l  coding manuals). The f i r s t  r e v i s i o n  was dated Apr i l ,  1977 

and the  second, September, 1977. Newer s t y l e s  of f i e l d  forms were made 

a v a i l a b l e  i n  February of 1977 but  were e i t h e r  not a l l  s e n t  out a t  once, 

no t  implemented a t  once, o r  both. The n e t  e f f e c t  i s  t h a t  a  per iod  of 

over lap  e x i s t s  between the  in t roduc t ion  of the  new forms. No c u t o f f  

d a t e  was e s t ab l i shed  f o r  t h e  l a s t  use of the  e a r l i e r  f i e l d  forms and 

most teams simply exhausted t h e i r  supply before  s t a r t i n g  t o  use  t h e  new 

ve r s ions .  Each of these  changes had some e f f e c t  on t h e  d a t a ,  and t h e  

purpose of t h i s  s ec t ion  i s  t o  s t a t e  t h e  l i k e l y  e f f e c t s  so t h a t  persons 

analyzing da t a  using the  computer f i l e s  w i l l  understand such problems. 

During the  summer of 1978 most of t h e  e a r l y  ca ses  have been 

reviewed by an  NHTSA con t r ac to r  t o  remove known e r r o r s  ( i . e . ,  t o  r e p l a c e  

i n v a l i d  and some missing va lues  wi th  v a l i d  ones) ,  and t o  develop some 

a d d i t i o n a l  v a r i a b l e s  not o r i g i n a l l y  i n  t h e  d i g i t a l  f i l e .  When t h i s  

p r o j e c t  comes t o  t he  f i n a l  a n a l y s i s  phase many of t h e  problems d i scussed  

he re  w i l l  hopefu l ly  have disappeared.  Never the less ,  f o r  understanding 

of t h e  analyses  presented i n  t h i s  i n t e r i m  r e p o r t ,  t h i s  s e c t i o n  i s  

necessary 

The d e t a i l e d  d iscuss ion  of changes i s  given on a  v a r i a b l e  by 

v a r i a b l e  b a s i s  i n  Appendix A. A copy of the  f i e l d  forms used f o r  most 

of t h e  f i r s t  f i f t e e n  months i s  included a s  Appendix B ,  and a  s e t  of 

u n i v a r i a t e  d i s t r i b u t i o n s  f o r  c r a shes ,  case  v e h i c l e ,  and case  v e h i c l e  

occupants (using v a r i a b l e  numbers c u r r e n t l y  ass igned  i n  t h e  HSRI f i l e s )  

i s  included a s  Appendix C. The h i s t o r y  provides  t he  c r o s s  r e f e r e n c e s  

between the  f i e l d  forms and t h e  computer f i l e s .  



B. Data Automation and Fi l ebu i ld ing  

F i e l d  da t a  f o r  the  NCSS program i s  i n i t i a l l y  recorded on paper 

forms by members of t he  ind iv idua l  teams, then keypunched and forwarded 

t o  CALSPAN Corporation f o r  f u r t h e r  processing.  A t  CALSPAN each case  has 

been c a r e f u l l y  ed i t ed  t o  i n su re  consis tency and completeness, and a  

d i g i t a l  f i l e  of a l l  cases  t o  da t e  i s  p e r i o d i c a l l y  furn ished  t o  NHTSA. 

NHTSA then  cons t ruc t s  a  master occupant-level f i l e - - i . e . ,  a  complete s e t  

of acc iden t ,  vehic le ,  and occupant da t a  f o r  each occupant repor ted  on-- 

and uses  t h i s  f i l e  t o  bu i ld  working f i l e s  i n  both t h e  T ? L ~  and t h e  
3 

SPSS formats.  A s  a  r e s u l t  of t he  var ious  processing s t e p s  a  number of 

summary v a r i a b l e s  a r e  der ived and a v a i l a b l e  on the  TPL and SPSS v e r s i o n s  

of t h e  f i l e .  The form of t h e  f i l e  we have used a s  an input  i s  the  

modi f ica t ion  of the  master f i l e  used t o  bu i ld  t h e  SPSS ve r s ions  a t  

NHT SA. 

Pe r iod ica l ly  we have acquired a  tape copy of t h i s  SPSS-input f i l e ,  

and then have constructed s e v e r a l  a n a l y s i s  ve r s ions  of t he  da t a  a t  HSRI .  

The p r i n c i p a l  analyses  f i l e s  a r e  b u i l t  i n t o  t h e  O S I R I S ~  f  o m ,  and 
5 placed i n  t he  H S R I  ADAAS c o n t r o l  system. This  a l lows i n d i v i d u a l  

a n a l y s t s  easy access  t o  t h e  f i l e s  f o r .  There a r e  s e v e r a l  format 

modif icat ions necessary i n  convert ing t h e  d a t a  t o  OSIRIS, t h e  most 

no tab le  being t h a t  O S I R I S  genera l ly  uses  numeric codes, and does no t  

recognize blanks o r  s p e c i a l  charac te rs .  The NHTSA f i l e  uses  blanks t o  

i n d i c a t e  d a t a  which is  missing now b u t  expected t o  be provided l a t e r ,  

and a s t e r i s k s  t o  i n d i c a t e  d a t a  elements which a r e  i n a p p l i c a b l e  (such a s  

t h e  make and model of t h e  second veh ic l e  i n  a  s i n g l e  v e h i c l e  c r a s h ) .  I n  

TPL-Table Producing Language, a  Bureau of Labor S t a t i s t i c s  packaged 
program. 

' SPSS=Sta t i s t ica l  Package f o r  t h e  Socia l  Sciences,  a  s t a t i s t i c a l  
a n a l y s i s  package supported by SPSS, Incorporated.  

OSIRIS=Organized S e t  of I n t e g r a t e d  Routines f o r  I n v e s t i g a t i o n s  i n  
S t a t i s t i c s ,  developed and supported by t h e  Un ive r s i t y  of Michigan's 
I n s t i t u t e  f o r  Soc ia l  Research. 

ADAAS=Automated Data Access and Analysis  System, an execut ive  
system developed and supported by HSRI f o r  i n t e r a c t i v e  process ing  of 
highway s a f e t y  r e l a t e d  da ta .  



t h e  process ing ,  t hese  cha rac t e r s  (blanks and a s t e r i s k s )  a r e  assigned 

numeric va lues  and the  O S I R I S  ve r s ion  of the f i l e  then con ta ins  t h e  same 

information.  

Four ve r s ions  of t he  OSIRIS a n a l y s i s  f i l e s  a r e  maintained,  one 

conta in ing  a  record f o r  each crash ,  t h e  second a  record f o r  each v e h i c l e  

i n  each c ra sh ,  t h e  t h i r d  a  record f o r  each occupant, and t h e  f o u r t h  a  

record f o r  each recorded i n j u r y  o r  O I C .  

The most complete f i l e  ( t h e  i n j u r y  f i l e )  may b e  used f o r  analyzing 

crash ,  v e h i c l e ,  o r  occupant f a c t o r s  by r e s t r i c t i n g  t h e  a n a l y s i s  t o  a  

subse t  (e.g. ,  taking only those  cases  f o r  t he  f i r s t  i n j u r y  t o  each 

occupant makes an occupant f i l e ) ,  but  the  s eve ra l  f i l e s  a r e  provided a s  

a mat te r  of convenience and economy. 

The f i l e s  a v a i l a b l e  f o r  a n a l y s i s  a t  the  time of t h i s  r e p o r t  inc lude  

6216 crashes  (about 8% s h o r t  of t h e  t o t a l  cases  c o l l e c t e d  from January 

1977 through March 1978),  8057 case  v e h i c l e s  (passenger c a r s ) ,  13,525 

occupants,  and 25,512 i n j u r i e s  ( inc luding  one " injury" record f o r  each 

uninjured person).  The i n j u r y  count i s  an incomplete e s t ima te  s i n c e  no 

more than t h r e e  i n j u r i e s  a r e  recorded f o r  each occupant.  6 

While t he  OSIRIS package serves  we l l  f o r  genera l  d i s p l a y  of t h e  

d a t a  ( i n  the  form of two-way o r  n-way t a b l e s ,  o r  f o r  computation of mean 

va lues)  and f o r  some s t a t i s t i c a l  procedures ,  i t  has been more convenient 
7  t o  cons t ruc t  an a l t e r n a t i v e  f i l e  using t h e  MIDAS package . 

P a r t i c u l a r l y  f o r  r eg re s s ion  ana lyses ,  and f o r  computations involving 

seve ra l  v a r i a b l e s  a t  a  t ime, t h i s  has been u s e f u l .  

By comparison t h e  mean number of recorded i n j u r i e s  ( o r  OIC's) i n  
t h e  o lder  MDAI f i l e s  i s  approximately 4.5 p e r  i n ju red  person,  w i th  a  
maximum of 48 sepa ra t e  i n j u r i e s  f o r  a  s eve re  f a t a l i t y  wi th  a  complete 
autopsy . 

MIDAS-Michigan I n t e r a c t i v e  Data Analysis  System, supported by t h e  
Universi ty  of Michigan S t a t i s t i c a l  Laboratory.  



SECTION IV 

I N I T I A L  STATISTICAL ANALYSES 

This s ec t ion  descr ibes  the i n i t i a l  ana ly t i c  work t h a t  has been 

done. The e a r l y  work focused on an examination of missing data  r a t e s  

and product ion of some desc r ip t ive  s t a t i s t i c s .  Selected po r t ions  of 

t h i s  work a r e  presented i n  P a r t  A of t h i s  chapter.  Beyond t h i s ,  some 

prel iminary modeling work has been ca r r i ed  out. This  i s  presented i n  

P a r t  B. 

A. Missing Data Discussion Descr ip t ive  S t a t i s t i c s  

In order  t o  begin the  model bui lding a c t i v i t i e s ,  one must 

thoroughly understand the  da t a se t .  Of foremost i n t e r e s t  i s  t he  missing 

d a t a  r a t e  f o r  t he  ana lys i s  va r i ab l e s .  This t op ic  and i t s  impl ica t ions  

a r e  discussed i n  the f i r s t  por t ion  of t h i s  s ec t ion .  The remainder of 

t h i s  s e c t i o n  presents  se lec ted  t abu la t ions  descr ib ing  t h e  r e l a t i o n s h i p  

between AIS l e v e l  and s p e c i f i c  i n ju ry  types i n  s e c t i o n  IV-A-2, and the  

r e l a t i o n s h i p  of body region and contact  po in t  i n  s e c t i o n  IV-A-3. These 

d e s c r i p t i v e  s t a t i s t i c s  provide guidance i n  the  formulat ion of models f o r  

evaluat ion.  

1. Missing Data Frequencies and Discussion 

In  any survey, da ta  which i s  expected t o  be acquired may be  

unavai lable .  In  the  NCSS program t h e r e  a r e  a  number of reasons why 

c e r t a i n  da t a  elements may no t  be obta ined- - inabi l i ty  t o  s e e  medical 

r e p o r t s ,  u n a v a i l a b i l i t y  of a  veh ic l e  f o r  damage measurements, o r  

r e f u s a l s  of persons t o  be interviewed o r  t o  respond t o  p a r t i c u l a r  

quest ions.  The va lues  f o r  da ta  elements which a r e  not  acquired a r e  

usua l ly  combined under the  heading of "missing data".  

The e r r o r  i n  the es t imate  of a  propor t ion  from a  survey may b e  

expressed a s  i n  the following equat ion,  t h e  f i r s t  term of which 

represents  t he  random e r r o r ,  and t h e  second term the  b i a s  e r r o r :  

E = I/E N (deff) ( I  - f ) + u2Ap2 
\ - I - 

Random Term Bias Term 



where E = t h e  "one-sigma" e r r o r  
p  = t h e  p r o p o r t i o n  observed i n  t h e  v a l i d  d a t a  
q = l - p  
N = t h e  number of o b s e r v a t i o n s  ( c a s e s )  

d e f f  = t h e  des ign  e f f e c t  ( f o r  c l u s t e r  samples) 
( a  number u s u a l l y  g r e a t e r  t h a n  1) 

1  - f  = t h e  f i n i t e  p o p u l a t i o n  c o r r e c t i o n  
o = t h e  p r o p o r t i o n  of miss ing  d a t a  

Ap = t h e  d i f f e r e n c e  i n  t h e  v a l u e  of p  
i n  t h e  v a l i d  and i n  t h e  miss ing  d a t a  

C l e a r l y  t h e  b e s t  way t o  avoid  a  l a r g e  b i a s  term i n  t h i s  e q u a t i o n  i s  

t o  make w v e r y  small-- i .e . ,  t o  have l i t t l e  o r  no miss ing  da ta .  I n  

su rveys  i n  which t h e  miss ing  d a t a  r e p r e s e n t  on t h e  o r d e r  of t e n  p e r c e n t  

of t h e  c a s e s ,  a u t h o r s  o f t e n  a rgue  t h a t  t h e  e f f e c t  of t h e  miss ing  

i n f o r m a t i o n  may b e  n e g l e c t e d ,  and p r e s e n t  t h e  s t a t i s t i c s  f o r  t h e  

ob ta ined  d a t a  a s  r e p r e s e n t a t i v e  of t h e  whole p o p u l a t i o n .  

Table  13 i n d i c a t e s  t h e  one-sigma e r r o r  computed f rom e q u a t i o n  (1 )  

under t h r e e  c o n d i t i o n s - - ( l )  no b i a s ,  ( 2 )  a  s m a l l  b i a s  ( i n  t h i s  c a s e  10% 

miss ing  d a t a  and a  Ap = . 05) ,  and (3) a  l a r g e r  b i a s  (40% miss ing  d a t a  

w i t h  a  Ap = 0.1) .  The b i a s  term dominates i n  t h e  l a t t e r  c a s e ,  and even 

i f  t h e  N were i n f i n i t e  t h e  e r r o r  would be  s u b s t a n t i a l .  We must f i n d  a  

way t o  l i v e  w i t h  t h e  miss ing  d a t a  r a t e s  which e x i s t  i n  t h e  p r e s e n t  d a t a ,  

b u t  t h e  above i l l u s t r a t i o n  i n d i c a t e s  t h a t  when t h e  p r o p o r t i o n  of miss ing  

d a t a  approaches  50% t h e r e  must b e  a  good d e a l  of e f f o r t  t o  know t h e  

v a l u e  of hp o r  t o  i n s u r e  t h a t  i t  i s  smal l .  

I n  t h e  p r e s e n t  d a t a ,  u s e  of r e s t r a i n t  sys tems by c a s e  v e h i c l e  

occupants  i s  of t h e  o r d e r  of 10%--this would b e  t h e  observed v a l u e  of 

"p" i n  t h e  e q u a t i o n  above. A r e c e n t  su rvey  r e p o r t e d  by NHTSA e s t i m a t e d  

t h a t  about  14.5% of passenger  c a r  occupan ts  wear b e l t s .  There  a r e  

s e v e r a l  p o s s i b l e  e x p l a n a t i o n s  f o r  t h e  d i f f e r e n c e  i n  t h e s e  two numbers: 

people  who have a c c i d e n t s  may wear b e l t s  less o f t e n  t h a n  peop le  who 

don ' t ;  t h e  measure of r e s t r a i n t  usage i n  t h e  two s t u d i e s  may b e  

d i f f e r e n t ,  (e .g . ,  NCSS i n v e s t i g a t o r s  may have r e q u i r e d  a b s o l u t e  proof  of 

usage b e f o r e  e n t e r i n g  a  p o s i t i v e  response ,  w h i l e  t h e  s u r v e y  o b s e r v e r s  

may have e n t e r e d  a  p o s i t i v e  response  when t h e y  were u n s u r e ) ;  o r  t h e  

p r o p o r t i o n  of be l t -weare rs  i n  t h e  miss ing  d a t a  group f o r  NCSS may be  

s u b s t a n t i a l l y  d i f f e r e n t  from t h a t  of t h e  observed group. I f  w e  assume 

t h a t  t h e  bel t -wear ing percen tage  i s  14.5% i n  t h e  NCSS p o p u l a t i o n ,  t h e n  



t h e  percentage of people wearing s e a t  b e l t s  i n  the missing da t a  group 

must be on the  order  o f  25%. 

Table 13 

Error  i n  an Estimate f o r  
Several  Values of t h e  Bias Term* 

.................................................................... 
Factor  I I No Bias I Small Bias  1 Large b i a s  

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

Number of 1 I I I 
c a s e s  . . . . I I 1000 I 1000 I 1000 

I I I I 
Difference  i n  I I I I 
va lue  of "p" I I I I 
i n  v a l i d  and I I 1 I 
missing da t a  I I 0  I .05 I . 10 

I I I I 
Propor t ion  I I I I 
of Missing I I I I 
Data . . . . I (  0  I .1 I .4 

I I I I 
one-s igma I I I I 
e r r o r  1 1  1.4% I 1.5% 1 4.5% 

* This  t a b l e  assumes t h a t  p  i s  about 0.3, DEFF = 1 ,  and f=O. 

There a r e  s eve ra l  approaches t o  accounting f o r  missing d a t a ,  none 

of which a r e  completely s a t i s f a c t o r y .  The f i r s t  has been noted above-- 

i n  e f f e c t  t o  assume t h a t  the  value of Ap i s  small  o r  t h a t  the  va lue  of w 

i s  small  ( o r  bo th)  and t o  neglec t  the  e f f e c t .  I n  t h i s  case  in fe rences  

a r e  drawn from t h e  v a l i d  da t a  alone,  and e r r o r  s t a t i s t i c s  a r e  est imated 

a s  i f  t h e  b i a s  term were zero.  

A second approach involves g e t t i n g  some independent measure of t h e  

missing da t a  cases  which w i l l  permit an e s t ima te  of t h e  magnitude of 

hpO8 This could be done by resampling t h e  missing da t a  cases  f o r  t he  

missing da t a  elements,  and making an e s t ima te  of t he  va lue  of Ap. Or i t  

could be done by usicg some su r roga te  v a r i a b l e  which i s  known t o  be 

8 ~ h i s  d i scuss ion  presumes t h a t  t h e r e  a r e  no missing cases.  This  
e f f e c t  w i l l  be d iscussed  l a t e r .  



corre la ted w i t h  t h e  v a r i a b l e  of i n t e r e s t ,  perhaps showing t h a t  t h e  

s u r r o g a t e  v a r i a b l e  i s  d i s t r i b u t e d  i n  t h e  missing d a t a  a s  i t  i s  i n  t h e  

v a l i d  d a t a ,  and t h u s  p e r m i t t i n g  t h e  i n f e r e n c e  t h a t  t h e  b i a s  term i s  

n e g l i g e a b l e .  ( I f  t h e  s u r r o g a t e  v a r i a b l e  i s  n o t  d i s t r i b u t e d  i n  t h e  same 

manner i t  may b e  p o s s i b l e  t o  say something abou t  how much e r r o r  may b e  

invo lved  by n e g l e c t i n g  t h e  miss ing d a t a ) .  

A v a r i a n t  of t h i s  method would be  t o  develop a  s u r r o g a t e  v a r i a b l e  

by modeling.  I n  s e c t i o n  IV-0-1 a  model i s  p r e s e n t e d  t o  compute a  

s u r r o g a t e  v a l u e  f o r  D e l t a  V us ing  i n f o r m a t i o n  which i s  more f r e q u e n t l y  

a v a i l a b l e  t h a n  t h a t  r e q u i r e d  f o r  t h e  CRASH program. With r e s p e c t  t o  t h e  

i n j u r y  d a t a ,  t h e  NHTSA s t a f f  h a s  c r e a t e d  a  new v a r i a b l e  (NEWOAIS) which 

a s s i g n s  each person 's  maximum i n j u r y  t o  a  v a l u e  of 2 o r  l e s s  vs .  3 o r  

more. Enough i n f o r m a t i o n  i s  a v a i l a b l e  f o r  a  much l a r g e r  p r o p o r t i o n  of 

occupan ts  ( t h a n  those  f o r  which t h e  f u l l  AIS i s  a v a i l a b l e ) ,  and t h e  

e f f e c t i v e  p r o p o r t i o n  of miss ing  d a t a  i s  reduced a t  t h e  expense of a  

reduced l e v e l  of d e t a i l .  

T h i r d l y  i t  may be  p o s s i b l e  t o  f i n d  a  s u b s e t  of t h e  c a s e s  which i s  

of i n t e r e s t  and f o r  which l i t t l e  d a t a  a r e  miss ing .  Then t h e  b i a s  term 

f o r  t h e  s u b s e t  w i l l  be s m a l l ,  and i n f e r e n c e s  may b e  drawn t o  t h a t  s u b s e t  

r a t h e r  t h a n  t o  t h e  e n t i r e  p o p u l a t i o n .  I n  t h e  NCSS d a t a ,  f o r  example, i f  

i n j u r y  d a t a  on d r i v e r s  i s  a v a i l a b l e  95% of t h e  t i m e ,  f o r  f o r  o t h e r  

occupan ts  o n l y  7 0 %  of t h e  t ime, one might  r e s t r i c t  i n f e r e n c e s  abou t  

c e r t a i n  i n j u r y  phenomena on ly  t o  d r i v e r s .  

S ince  t h e  primary purpose  of t h e  NCSS program h a s  been t o  d e t e r m i n e  

i n t e r r e l a t i o n s h i p s  between c r a s h  and i n j u r y  p a r a m e t e r s ,  t h e  d a t a  on  

i n j u r y  s e v e r i t y ,  type ,  l o c a t i o n ,  and on c r a s h  s e v e r i t y  a r e  most 

impor tan t .  Crash s e v e r i t y  d a t a  may b e  viewed r e l a t i v e  t o  t h e  t o t a l  

number of c a s e  v e h i c l e s  sampled, and i n j u r y  s e v e r i t y  r e l a t i v e  t o  t h e  

t o t a l  number of c a s e  v e h i c l e  occupan ts .  

A s  of t h i s  w r i t i n g  t h e  number of v e h i c l e s  f o r  which i n v e s t i g a t i o n s  

have been completed ( i n  t h e  f i r s t  15 months of f i e l d  d a t a  c o l l e c t i o n )  i s  

approximately  8 6 4 0  of which 8057 (abou t  9 2 1 )  have  been computer ized and 

a r e  a v a i l a b l e  f o r  a n a l y s i s .  There  i s  p o t e n t i a l l y  a  l a r g e r  s e t  of 

v e h i c l e s  which q u a l i f i e d  f o r  sampl ing b u t  were  n o t  known t o  t h e  f i e l d  



i nves t iga to r s . '  With the  method of s e l e c t i o n  used i n  NCSS t h e r e  i s  

r e a l l y  no way of determining t h i s  number, and we w i l l  neg lec t  i t .  

The 8% of the  ac tua l ly  sampled cases  s t i l l  missing from t h e  d a t a  

s e t  a r e  expected t o  u l t ima te ly  appear,  and they w i l l  not  be t r e a t e d  

f u r t h e r  here.  I t  seems l i k e l y ,  however, t h a t  they w i l l  e x h i b i t  b i a s e s  

wi th  r e spec t  t o  both in ju ry  and crash s e v e r i t y  r e l a t i v e  t o  the  p r e s e n t l y  

a v a i l a b l e  d a t a ,  simply because t h e r e  i s  usua l ly  something d i f f e r e n t  

about c a s e s  which a r e  delayed. 

O f  the  8057 case veh ic l e s  i n  the  computer f i l e  t he  p r i n c i p a l  

s e v e r i t y  parameter (Del ta  V a s  obtained by t h e  damage only method) i s  

a v a i l a b l e  f o r  4634 (58%). But t he  va lue  of Del ta  V de r ives  from 

a p p l i c a t i o n  of t he  CRASH program, and t h i s  a lgori thm i s  not  app l i cab le  

t o  c e r t a i n  crash conf igura t ions .  Thus a  more use fu l  measure of missing 

d a t a  r a t e  may be  the percentage of cases  which could have had De l t a  V 

computed. Table 14 shows t h e  r e l a t i o n  between these  f a c t o r s .  I f  t h e  

cases  i n  which not enough information was a v a i l a b l e  t o  t e l l  whether 

Del ta  V should have been computed a r e  a l l  considered t o  be non- 

computable, then the  percentage of ca ses  wi th  a  v a l i d  Del ta  V (of those  

p o s s i b l e )  i s  68.7%. 

A rough check on the r ep re sen ta t iveness  of t he  ca ses  f o r  which 

Del ta  V i s  known may be made by cross- tabula t ing  Del ta  V (known vs.  

unknown) and the  primary CDC ex t en t  f o r  each veh ic l e .  This i s  i s  shown 

i n  t a b l e  15, and i t  can be observed t h a t  t h e  missing De l t a  V ca ses  a r e  

r e l a t i v e l y  more frequent  a t  t he  more severe  CDC l e v e l s .  

The cumulative d i s t r i b u t i o n  func t ion  (wi th  speed) f o r  a l l  c rashes  10 

i s  l i t t l e  a f f ec t ed  by the  kind of v a r i a t i o n  i s  missing da t a  f o r  De l t a  V. 

But the  curve represent ing f a t a l i t i e s  would be more s e n s i t i v e  t o  such 

missing da ta .  I f  t h e r e  a r e  more missing f a t a l i t i e s  a t  t h e  h igher  Del ta  

V l e v e l s  ( a s  implied by those missing a t  t h e  h igher  va lues  of CDC 

e x t e n t ) ,  t h e  t r u e  cumulative d i s t r i b u t i o n  func t ion  would l i e  t o  t h e  

This  might inc lude  towaway c ra shes  f o r  which no p o l i c e  r e p o r t s  ware 
prepared, o r  those f o r  which the  p o l i c e  r e p o r t s  were never made 
a v a i l a b l e  t o  t he  NCSS i n v e s t i g a t o r s .  

10 
See the  p l o t s  i n  Sect ion IV-B-4 of t h i s  r epo r t .  



Table  1 4  

Computed and Not Computed D e l t a  V'S 
NCSS Case Veh ic les  (Bow X Shown) 

................................................................... 
I I Value f o r  1 Value f o r  I ( 
1 )  D e l t a  V ( D e l t a  V I I 

Condi t ion I I Computed I Not Computed I I T o t a l  
----------------------I I---------------+---------------I I--------- 

I I I I I 
Crash type  I I I 1 I 
p e r m i t s  D e l t a  V I I 1 I I 
Computation . . . . 1 1  4599(68.7%) 1 2091(31.3%) 1 1  6690 

I I I I I 
Crash type  I I 1 1 1  
does  n o t  pe rmi t  1 1 1 I I 
D e l t a  V computation 1 1  22( 2.5%) 1 841(97*5%) 1 1 863 

I I I I I 
Not enough I I I I I 
i n f o r m a t i o n  t o  t e l l  I I I I I 
whether  D e l t a  V I I I I I 
should  be computed 1 1  13(  2.6%) 1 491 (97.4%) 1 1  504 

I I---------------+---------------/ I--------- 
I I I I I 

T o t a l  . . . . . . . 1 1  4634(57.5%) 1 3423(42*5%) 1 1  8057 

r i g h t  of t h a t  shown. A p o s s i b l e  method of e s t i m a t i n g  t h i s  e f f e c t  would 

be  t o  u s e  a s u r r o g a t e  v a l u e  of D e l t a  V ,  such a s  t h a t  developed i n  

s e c t i o n  IV-B-1 of t h i s  r e p o r t .  But t h i s  i s  l i k e l y  t o  b e  an  i n a d e q u a t e  

s u b s t i t u t e  f o r  more complete d a t a  a t  t h e  o u t s e t .  

I n j u r y  d a t a  a r e  r e p o r t e d  by d e s i g n a t i n g  s p e c i f i c  Occupant I n j u r y  

C l a s s i f i c a t i o n  (OIC) codes f o r  each i n j u r y  s u s t a i n e d  by a n  occupant .  I n  

c r e a t i n g  computer f i l e s  o n l y  t h e  f i r s t  t h r e e  ( g e n e r a l l y  t h e  t h r e e  most 

s e v e r e )  i n j u r i e s  have been coded. These  t h e n  become t h r e e  s e p a r a t e  

v a r i a b l e s  a s s o c i a t e d  w i t h  each occupan t ,  and t h e  most s e v e r e  i n j u r y  i s  

t aken  t o  c r e a t e  a f o u r t h  i n j u r y  v a r i a b l e  d e s i g n a t e d  t h e  O v e r a l l  

Abbrevia ted  I n j u r y  S c a l e  (OAIS). S i n c e  t h e  OAIS depends upon t h e  O I C  

codes ,  any d a t a  coded a s  m i s s i n g  f o r  an  O I C  t r a n s l a t e s  t o  a m i s s i n g  d a t a  

code f o r  OAIS. 

Since  t h e  development of a n  O I C  r e q u i r e d  f a i r l y  d e t a i l e d  

i n f o r m a t i o n  from a q u a l i f i e d  (medica l )  s o u r c e ,  many i n j u r i e s  had t o  b e  

coded i n t o  one of two "miss ing d a t a "  c l a s s e s - - e i t h e r  " i n j u r e d  b u t  



Table  15 

Primary CDC Extent  vs.  
D e l t a  V known o r  uriknown 

(Case Vehic les  Only) 

-- - - - - - - - - - - - - -- ................................................................. 
/ I  V a l u e f o r  I V a l u e f o r  I I 

CDC I I D e l t a  V I D e l t a  V 1 I 
Exten t  I I Computed I Not Computed I T o t a l  

I I I I I 
( 7 )  1 I 3 2 ( 4 7 . 1 % )  1 36 1 1  6  8  

I I I I I 
( 8 )  * *  1 1  2 6 ( 5 7 . 8 % )  1 1 9  1 1  4 5  

I I I I I 
( 9 )  1 I 6 0 ( 5 1 . 7 % )  1 56  1 1  1 1 6  

I I I I I 
Blank o r  I I I I I 
Missing I I 5 8 ( 4 . 4 % )  1 1260  1 1  1 3 1 8  

I I-----------------+-----------------[ I----------- 
I I I I I 

T o t a l  . 1 1  4 6 3 4 ( 5 7 . 5 % )  1 3 4 2 3 ( 4 2 . 5 % )  1 1  8 0 5 7  

s e v e r i t y  unknown" o r  "not known whether  i n j u r e d  o r  not". Sometimes one 

o r  more of an  occupant 's  t h r e e  ass igned  OIC's would have known s e v e r i t y  

v a l u e s  ( 1  through 6 )  and a n o t h e r  might b e  ass igned  t h e  " s e v e r i t y  l e v e l  

unknown1' code. I n  t h i s  c a s e  t h e  o v e r a l l  AIS would a l s o  b e  a s s i g n e d  t h e  

s e v e r i t y  unknown code,  s i n c e  i t  was n o t  known t h a t  t h e  unknown O I C  was 

no t  t h e  wors t  i n j u r y .  

One of t h e  e f f e c t s  of t h i s  coding conven t ion  i s  t h a t  a number of 

pe rsons  who d i e d  i n  t h e  NCSS c r a s h e s  have been coded a s  i n j u r e d l s e v e r i t y  

unknown, an a p p r o p r i a t e  ass ignment ,  s i n c e  p e r s o n s  may d i e  from i n j u r i e s  

a t  v a r i o u s  l e v e l s .  However, t h e r e  is  o f t e n  o t h e r  d e t a i l  a v a i l a b l e  i n  



t h e  f i e l d  r epo r t s  which permits  a  more accura te  assignment of O A I S  i n  a  

dichotomous code such a s  " in jured  vs. not in jured ' '  o r  "AIS-2 or l e s s  

vs .  AIS-3 o r  more". A new v a r i e b l e  was c rea ted  by  MRTSA f o r  t he  l a t t e r ,  

and appears a s  NEIJOAIS i n  t he  da ta .  This  s u b s t a n t i a l l y  reduces t h e  

number of cases  f o r  which i n j u r y  da t a  is missing, bu t  a t  the  expense of 

l e s s  d e t a i l .  Information about the  d i s t r i b u t i o n  of v a l i d  and missing 

d a t a  f o r  t he  OAIS v a r i a b l e  i s  presented i n  Table 16. The p re sen t  

v a r i a b l e  f o r  NEWOAIS i s  ev iden t ly  not  properly coded, and i t s  

d i s t r i b u t i o n  i s  not  presented here .  From e a r l i e r  f i l e s  i t  should have 

about 10% missing data .  

Table 16 

Valid and Missing Data 
f o r  Overa l l  AIS 

In jury  
Level 

I I Number of Percent  of 
I I Persons To ta l  

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

Not In jured  . . I I 3596 30.0% 
I I 

Ser ious (AIS4) . I I 
I I 

C r i t i ca l (AIS5)  . I I 
I I 

Maximum(AIS6) . I I 
I I 

I n jured  but I I 
Sever i ty  Unknown I 1 

I I 
Unknown i f  I I 
I n jured  . . . . I I 1449 12.1% 

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

To ta l  . . . . .  1 I 11987 100.0% ................................................................... 

Note: Data f o r  t h i s  t a b l e  was taken from an e a r l i e r  f i l e  w i th  fewer 

cases.  



In many ana lyses  i t  w i l l  be necessary t o  have both c rash  s e v e r i t y  

and i n j u r y  da t a ,  acd thus  one should consider these  two da t a  elements 

r e l a t i v e  to  missing data .  Table 17 presents  t he  i n j u r y  ~ i s s i n g  data  

r e s t r i c t e d  to  those cases  wi th  v a l i d  Delta  V values.  

Table 17 

Computed and Not Computed Delta  V ' s  
vs. Known and Unknown OAIS 
NCSS Case Vehicle Occupants 

- - 

1 1  V a l u e f o r  1 V a l u e f o r  1 I 
In ju ry  I I De l t a  V I Delta  V I I 
Sta tus  I I Computed I Not Computed 1 1 Tota l  

----------------I I--------------+-----------------\ I----------- 
I I I I I 

OAIS Known 1 1  I I I 
Value=O-6 I I 4456* I 3473 1 1  7929 . . . .  ( 1  5072 I 3783 1 1  8855 

I I I I I 
OAIS Not I I I I I 
Known . . I I 2283 I 1775 1 1  4058 . . . .  1 1  2649 I 2  02 1 1 1  4670 

I I---------------+-----------------[ I----------- 
I I I I I 

To t a l  . . 1 1  6739 I 5248 1 1  11987 . . . .  1 1  7721 I 5804 I 1 13525 

* Note: The upper numbers a r e  f r o n  t h e  e a r l i e r  (August) d a t a ;  

t h e  lower numbers from the  October f i l e .  The percentage of 

occupants i n  both f i l e s  f o r  whom both OAIS and De l t a  V a r e  known 

i s  about 37% (e.g., 5072113525). 



2 .  Frequencies of Spec i f i c  In jury  Types 

This s e c t i o n  at tempts  t o  cha rac t e r i ze  the  most f r equen t  types of 

i n j u r i e s  found i n  the NCSS da t a  f o r  each l e v e l  of t he  Abbreviated In ju ry  

Scale .  Ey looking a t  the  types of i n j u r i e s  coded a t  each A I S  l e v e l ,  

i n s i g h t  i s  gained about the  dimensions represented by t h e  A I S  s c a l e .  

For the  model bu i ld ing  a c t i v i t y ,  one needs i n t u i t i o n  about  the AIS 

s c a l e ,  c rash  s e v e r i t y  v a r i a b l e s ,  and labora tory  parameters ,  and how they 

r e l a t e  t o  each o the r .  Detai led models r e l a t e  s p e c i f i c  i n j u r y  types t o  

v a r i a b l e s  which have phys ica l  s ign i f i cance .  These models would focus on 

s p e c i f i c  c o l l i s i o n  types,  i n j u r y  types,  and contac t  p o i n t s ;  and they 

w i l l  seek t o  i d e n t i f y  which v a r i a b l e s  inf luence  the  s e v e r i t y  of t he  

r e s u l t i n g  in ju ry .  I d e a l l y ,  t h e  d e t a i l e d  models developed wi th  t h e  NCSS 

d a t a  should desc r ibe  the  same phenomena a s  models developed i n  t he  

labora tory .  

Following a r e  s i x  t a b l e s ,  one f o r  each A I S  s e v e r i t y  l e v e l ,  of t h e  

top t e n  most f r equen t ly  occurr ing s p e c i f i c  i n j u r i e s  and t h e i r  frequency 

i n  t he  NCSS d a t a  f i l e .  A s p e c i f i c  i n j u r y  i s  def ined  by t h e s e  O I C  

v a r i a b l e s :  Body Region, Lesion and System/Organ. Body Region was 

recoded i n  the  fol lowing manner (OIC codes i n  p a r e n t h e s i s ) :  

1. Head/Face (H and F) 
2 .  Neck ( N )  
3. Thorax (C) 
4. Abdomen (M) 
5. Ver tebra l  (B) 
6. Lower Ext remi t ies  ( P , Y , T , K , L  and Q) 
7 .  Upper Ext remi t ies  (S,X,A,E,R, and M) 

and ~ y s t e r n l ~ r g a n  was r e c l a s s i f i e d  i n t o  t h e  fol lowing e i g h t  groups: 

S k e l e t a l  (S,V and J) 
Diges t ive  (D and L )  
Nervous System (N,B,C and E) 
Cardiovascular (A,H and Q) 
Respi ra tory  (R  and P )  
Urogeni ta l  (G and K )  
Muscles (M) 
Integumentary (I)  

Of a  t o t a l  of 876 p o s s i b l e  s p e c i f i c  i n j u r i e s ,  only 143 were found 

i n  the  cu r r en t  NCSS f i l e .  I n  p a r t i c u l a r ,  t h e r e  were 87 s p e c i f i c  

i n j u r i e s  a t  A I S  l e v e l  1 (Minor), 6 2  a t  l e v e l  2 (  Moderate) ,  42  a t  l e v e l  3 



( s eve re ) ,  2 9  a t  l e v e l  4 ( s e r i o u s ) ,  2 4  a t  l e v e l  5 ( c r i t i c a l ) ,  and 13 a t  

l e v e l  6 ( f a t a l ) .  

There a r e  two observat ions which can be made from t h e  da t a  i n  

looking a t  each of  the th ree  dimensions--body region,  type of l e s i o n ,  

and system o r  organ in jured .  Each A I S  l e v e l  seems t o  be predominately 

a s soc i a t ed  wi th  a  p a r t i c u l a r  region,  l e s i o n ,  o r  system/organ. As A I S  

i nc reases ,  t h e  body region appears t o  s t a r t  with i n j u r y  t o  t he  head, 

then  e x t r e m i t i e s ,  abdomen and thorax,  and f i n a l l y  a t  t he  A I S  6 l e v e l  

r e t u r n s  t o  t he  head. Lacerat ions and contusions appear  a t  A I S  1 l e v e l ,  

then  f r a c t u r e s ,  and f i n a l l y  l a c e r a t i o n s  again. The systems and organs 

involved s t a r t  a t  low A I S  l e v e l s  with t h e  s k i n ,  then  t h e  s k e l e t a l  

system, then card iovascular  and d i g e s t i v e  systems, and t h e  nervous 

system. 

Secondly, a t  each AIS l e v e l  i t  seems poss ib l e  t o  c h a r a c t e r i z e  t h e  

s p e c i f i c  i n j u r i e s .  A t  AIS l e v e l  1 i t  appears t o  be predominately s k i n  

wounds i n  t h e  head a rea ,  A I S  l e v e l  2 and 3 s k e l e t a l  f r a c t u r e s  t o  t he  

ex t r emi t i e s ,  A I S  l e v e l  4 s k e l e t a l  f r a c t u r e s  t o  e x t r e m i t i e s  and 

card iovascular  i n j u r i e s ,  A I S  l e v e l  5 l a c e r a t i o n s  of t h e  abdomen and 

tho rac i c  reg ions ,  and a t  A I S  l e v e l  6 i n ju ry  t o  t h e  nervous system i n  t h e  

region of t h e  head. 

Other NHTSA c o n t r a c t s  have attempted t o  develop models r e l a t i n g  

var ious  labora tory  t e s t  parameters t o  t he  AIS s c a l e .  Work i n  t h i s  a r e a  

i s  complete f o r  t he  head, and i n  progress  f o r  t h e  thorax. The 

information a v a i l a b l e  from these  s t u d i e s  combined wi th  a  thorough 

understanding of t he  d a t a  i n  the  NCSS f i l e  must guide t h e  development of 

s p e c i f i c  models using f i e l d  acc ident  da ta .  The c u r r e n t  information 

sugges ts  t h a t  although the  A I S  s c a l e  may do a  reasonable  job of ranking 

the  t h r e a t  t o  l i f e ,  focus on s p e c i f i c  body r eg ions  w i l l  o f t e n  p l ace  

almost a l l  of t he  i n j u r i e s  i n  one o r  two l e v e l s .  



Table  18 

S p e c i f i c  I n j u r i e s  
Xinor (AIS-1) 

..................................................................... 
~ o d y  I I System/ 

Region I Lesion I Organ I Frequency 
I 

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

~ e a d / F a c e  I L a c e r a t i o n  I Integumentary  I 1184 
Head/Face I Contusion I In tegumentary  I 7 80 
U. Ext I Contusion I In tegumentary  I 492 
L - E x t  . I Contusion I In tegumentary  1 486 
Neck . . I P a i n  I Muscle I 434 
L. Ext . I Abrasion 1 Integumentary  I 415 
~ e a d / F a c e  I Concussion I NervousSys tem I 386 
Head/Face I Abrasion I Integumentary  I 372 
Thorax . I Contusion 1 Integumentary  I 3 65 
L. Ext I Contusion I S k e l e t a l  I 330 ................................................................... 

Table  19 

S p e c i f i c  I n j u r i e s  
Moderate (AIS-2) 

..................................................................... 
~ o d y  I I System/ 

Region 
I 

I Lesion I Organ I Frequency 
---------------+---------------+-------------------+-------------- 

L* E X ~  
~ e a d  /Face 
U. Ext 
Head/Face 
Head/Face 
Thorax . 
V e r t e b r a l  
Head/Face 
L. Ext* . 
~ e a d / F a c e  

I 
I F r a c t u r e  
I Concussion 
I F r a c t u r e  
1 L a c e r a t i o n  
I F r a c t u r e  
I F r a c t u r e  
I F r a c t u r e  
I L a c e r a t i o n  
1 S p r a i n  
I F r a c t u r e  

I I 
I S k e l e t a l  I 
I Nervous System I 
I S k e l e t a l  I 
I In tegumenta ry  I 
I S k e l e t a l  
I S k e l e t a l  

I 
I 

I S k e l e t a l  I 
I D i g e s t i v e  I 
I S k e l e t a l  
I R e s p i r a t o r y  

I 
I 



Table  20 

S p e c i f i c  I n j u r i e s  
Severe  (AIS=3) 

Body I 
Region I Les ion  

sys tem/  I 
Organ I Frequency 

Thorax . 
L. Ext 
U e E x t  
Head/Face 
Thorax . 
La Ext 
Abdomen . 
Neck . . 
~ e a d / F a c e  
U e  Ext 

F r a c t u r e  
F r a c t u r e  
F r a c t u r e  
F r a c t u r e  
Contus ion 
D i s l o c a t i o n  
Contus ion 
F r a c t u r e  
Concussion 
D i s l o c a t i o n  

I 
S k e l e t a l  I 
S k e l e t a l  I 
S k e l e t a l  I 
S k e l e t a l  1 
R e s p i r a t o r y  1 
S k e l e t a l  I 
U r o g e n i t a l  I 
S k e l e t a l  I 
Nervous System I 
S k e l e t a l  I 

Table  21 

S p e c i f i c  I n j u r i e s  
S e r i o u s  ( A I S = 4 )  

..................................................................... 
~ o d y  I I System/ I 

Region 1 Les ion  I Organ I Frequency 
---------------$----------------$----------------------+-------------- 

I I I 
Head/Face I F r a c t u r e  I S k e l e t a l  I 5 3 
Abdomen . I Rupture  I C a r d i o v a s c u l a r  I 4 9 
L. Ext . I F r a c t u r e  I S k e l e t a l  I 44 
Abdomen 1 L a c e r a t i o n  I D i g e s t i v e  I 43 
Thorax I F r a c t u r e  I S k e l e t a l  I 2  8 
Head/Face I Concussion I Nervous System I 2  7 
~ e a d / F a c e  I Contus ion I Nervous System I 2  1 
U. Fxt. I F r a c t u r e  I S k e l e t a l  I 1 5  
Abdomen . I L a c e r a t i o n  I C a r d i o v a s c u l a r  I 1 3  
Thorax I Contus ion I C a r d i o v a s c u l a r  I 12 .................................................................... 



Table 2 2  

Spec i f ic  I n j u r i e s  
C r i t i c a l  (AIS=5) 

..................................................................... 
~ o d y  I I ~ y s  tern/ 

Region 1 Lesion I Organ I Frequency 
I 

---------------+---------------$---------------------+------------- 

Abdomen . 1 
Head/Face 1 
Thorax . I 
Head/Face I 
Abdomen . I 
Thorax . I 
Head/Face I 
Neck . . I 
Abdomen . I 
Abdomen . I 

Lacera t ion  I 
Contusion I 
Lacera t ion  I 
Concussion 1 
Rupture I 
Lacera t ion  I 
Lacera t ion  I 
F r ac tu re  I 
Lacera t ion  1 
Lacera t ion  I 

Diges t ive  I 5 6 
Nervous system I 4 3 
Cardiovascular I 40  
Nervous System I 3 8 
Diges t ive  I 16 
Respi ra tory  I 15 
Nervous System I 9 
S k e l e t a l  I 7 
Urogeni ta l  I 5 
Cardiovascular I 5 

,--------------------------------- 

Table 23 

Spec i f i c  I n j u r i e s  
F a t a l  (AIS=6) 

................................................................... 
~ o d y  I I ~ y s  tern/ 

Region 
I 

I Lesion I Organ I Frequency 
---------------+----------------+---------------------+-------------- 

I I I 
Neck . . 1 Frac tu re  I S k e l e t a l  I 3 7 
Thorax I Crush I A l l  Systems I 2 4 
~ e a d / F a c e  I Lacera t ion  I Nervous System I 14 
~ e a d / ~ a c e  I Crush 1 A l l  Systems I 11 
Neck 1 Lacera t ion  I Nervous System I 7 
Neck . I Dis loca t ion  I S k e l e t a l  I 3 
Head/Face ] Avulsion I Nervous System I 1 
Thorax . I Rupture 1 Cardiovascular  I 1 
Thorax I Lacera t ion  I Cardiovascular  I 1  
Head/Face 1 Hemorrhage I NervousSystem I 1 



3. Body r e g i o n s  and c o n t a c t  p o i n t s  

I n j u r y  d a t a  i n  t h e  NCSS computer f i l e  h a s  been l i m i t e d  t o  a  maximum 

of t h r e e  i n j u r i e s  (OIC's) p e r  occupant ,  and t h u s  u n d e r e s t i m a t e s  t h e  

t o t a l  number of i n j u r i e s  and m i s e s t i m a t e s  t h e  d i s t r i b u t i o n  of s e v e r i t y .  

With t h e  p r e s e n t  d a t a  i t  seem i n a p p r o p r i a t e  t o  make weighted r u n s  w i t h  

t h e  i n j u r y  d a t a ,  b u t  i t  w i l l  be u s e f u l  t o  p r e s e n t  some of t h e  unweighted 

d a t a ,  a t  l e a s t  f o r  those  c a s e s  which a r e  l i k e l y  t o  have come i n t o  t h e  

sample w i t h  a  weight of one. R e s t r i c t i n g  t h e  p r e s e n t a t i o n  t o  i n j u r i e s  

of l e v e l  3 o r  g r e a t e r  w i l l  e s s e n t i a l l y  i n s u r e  t h a t  t h e  c a s e s  have come 

from t h e  f i r s t  s t r a t u m ,  sampled a t  t h e  100% l e v e l .  

I d e n t i f i c a t i o n  of t h e  o b j e c t s  c o n t a c t e d  by v a r i o u s  p a r t s  of t h e  

body i s  inc luded  a s  a  v a r i a b l e  a s s o c i a t e d  wi th  each O I C  code. During 

t h e  e a r l y  p a r t  of t h e  NCSS f i e l d  d a t a  c o l l e c t i o n  program a  change was 

made i n  t h e  code v a l u e s  f o r  t h i s  v a r i a b l e ,  and t h e  d a t a  f o r  t h e  f i r s t  

s i x  months (January 1977 through June 1977) c o n t a i n  some code v a l u e s  

from b o t h  schemes. While t h i s  d i s c r e p a n c y  i s  c u r r e n t l y  i n  t h e  p r o c e s s  

of c o r r e c t i o n ,  t h e  p r e s e n t  computerized f i l e  has  n o t  been r e p a i r e d ,  and 

t h e  i n f o r m a t i o n  p resen ted  i n  t h i s  s e c t i o n  comes o n l y  from t h e  p e r i o d  

a f t e r  June  of 1977. 

While t h e  O I C  p rov ides  q u i t e  d e t a i l e d  i d e n t i f i c a t i o n  of body r e g i o n  

and a s p e c t  (e.g. ,  t h e  r i g h t  s i d e  of t h e  f a c e ) ,  and t h e  " o b j e c t s  

con tac ted"  codes p rov ide  a  comparable d e g r e e  of r e s o l u t i o n  ( m i r r o r ,  c o a t  

hooks,  a i r  c o n d i t i o n e r ,  pa rk ing  b rake ,  e t c . ) ,  t h e  p o s s i b l e  i n t e r s e c t i o n  

of t h e s e  two v a r i a b l e s  boggles  t h e  mind--nearly 8000 p o s s i b l e  

combinations.  One may indeed s e a r c h  t h e  computerized f i l e s  t o  i d e n t i f y  

i n d i v i d u a l  c a s e s  i n  which a  r i g h t  knee impacted an  a i r  c o n d i t i o n e r  d u c t ,  

e t c . ,  b u t  f o r  g e n e r a l  p r e s e n t a t i o n  b o t h  t h e  body r e g i o n s  and t h e  c o n t a c t  

codes have been recoded i n t o  convenient  and h o p e f u l l y  u s e f u l  groups.  

Body r e g i o n s  a r e  arranged i n  seven major  groups--head/face ,  neck ,  upper  

e x t r e m i t i e s  ( i n c l u d i n g  t h e  s h o u l d e r ) ,  c h e s t ,  abdomen, b a c k / s p i n e ,  and 

lower e x t r e m i t i e s  ( i n c l u d i n g  t h e  p e l v i s ) .  O b j e c t s  c o n t a c t e d  have  been 

grouped i n t o  t h e  s t e e r i n g  assembly,  t h e  ins t rument  p a n e l ,  t h e  

windsh ie ld ,  o t h e r  f r o n t  ( i n c l u d i n g  such t h i n g s  a s  h e a t e r  and a i r  

c o n d i t i o n i n g  hardware ,  pa rk ing  b r a k e s ,  g l o v e  compartments,  m i r r o r s ) ,  

p i l l a r s  (A ,  B ,  C ,  D) and g l a s s  and f rames ,  o t h e r  s i d e  i n t e r i o r  ( t h e  s i d e  



i n t e r i o r  s u r f a c e s ,  a r m r e s t s ,  door h a n d l e s ) ,  t h e  roof ( o t h e r  t h a n  t h e  

h e a d e r s ) ,  t h e  f l o o r ,  a l l  e x t e r i o r  o b j e c t s  (own hood, o t h e r  v e h i c l e s ,  

p o l e s ) ,  and a  group of non-contact  o r  "whiplash" i n j u r i e s .  I n  a d d i t i o n ,  

t h e r e  a r e  a  moderate number of i n j u r i e s  a t  t h e  v a r i o u s  AIS l e v e l s  w i t h  

unknown contacts--something l i k e  20% of t h e  l e v e l  3 and above i n j u r i e s  

be ing  i n  t h i s  ca tegory .  

Body r e g i o n  vs.  c o n t a c t  d a t a  a r e  p r e s e n t e d  f o r  t h r e e  i n j u r y  

levels--AIS-2, AIS-3, and AIS-4,5,6, and a r e  shown b o t h  i n  t a b u l a r  form 

( i n  t a b l e s  24 through 2 6 )  and i n  g r a p h i c  form ( i n  f i g u r e s  1 th rough  3 ) .  

The p i c t o r i a l  form h i g h l i g h t s  some of t h e  d i f f e r e n c e s  i n  t h e  reg ion-  

i n j u r y  p a t t e r n  w i t h  AIS l e v e l .  AIS-2  i n j u r i e s  a r e  dominated by t h e  

head-windshield combinat ion,  and by t h e  head s t r i k i n g  a lmos t  e v e r y t h i n g .  

Secondary peaks e x i s t  f o r  f o r  arms and l e g s .  The AIS-3 p a t t e r n  i s  

dominated by t h o r a c i c  i n j u r i e s  r e s u l t i n g  from s t e e r i n g  column and s i d e  

i n t e r i o r  c o n t a c t s ,  and s e c o n d a r i l y  by t h e  i n t e r s e c t i o n  of l e g s  and t h e  

i n s t r u m e n t  pane l .  F i n a l l y ,  a t  l e v e l  AIS-4,5,6 t h e  abdomen and c h e s t  

c o n t a c t s  w i t h  t h e  s t e e r i n g  column dominate,  a l though  s e r i o u s  head 

i n j u r i e s  a r e  t h e  most f r e q u e n t  o v e r a l l .  
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FIG. 3, INJURIES VS. CONTACT POINTS, AIS - 4 TO AIS-6 



B. I n i t i a l  Analyses 

Four separa te  types of modeling a c t i v i t i e s  a r e  descr ibed i n  t h i s  

sub-section. The f i r s t  dea ls  w i t h  some preliminary modeis r e l a t i n g  

c o l l i s i o n  seve r i ty  and in ju ry  seve r i ty  f o r  a l l  c o l l i s i o n s .  Major 

independent va r i ab l e s  a r e  those descr ibing the  type of c o l l i s i o n .  

Because of the  l a r g e  amount of missing data  on Del ta  V ,  a t t e n t i o n  i s  

then  focussed on sur roga te  v a r i a b l e s  f o r  c o l l i s i o n  s e v e r i t y  which have 

lower missing da ta  r a t e s .  For these  models, a  combination of v a r i a b l e s  

including impact type and c e r t a i n  CDC components pred ic ted  i n j u r y  a s  

we l l  a s  Del ta  V. 

Sect ion IV-B-2 develops a  "sever i ty  index" f o r  var ious  sub-groups 

of d r i v e r s  i n  the  NCSS da ta  s e t .  

In  IV-B-3 an example of a  more de t a i l ed  model i s  presented.  Here 

t h e  inf luence  of occupant age and sex on t h e  p r o b a b i l i t y  of t ho rac i c  

i n j u r y  i s  examined. The dependent v a r i a b l e  i s  t h e  p r o b a b i l i t y  t h a t  t h e  

i n j u r y  was t o  the  thorax, given t h a t  an AIS-3 o r  g r e a t e r  i n j u r y  was 

sus ta ined .  This p robab i l i t y  i s  found t o  increase  s t rong ly  with age f o r  

bo th  males and females. 

F ina l ly ,  i n  s ec t ion  IV-B-4 a  very genera l  model r e l a t i n g  only t h e  

p robab i l i t y  of f a t a l i t y  and Del ta  V i s  examined. This  model i s  r e l a t e d  

t o  the  cumulative d i s t r i b u t i o n  of Del ta  V f o r  f a t a l  occupants. The 

cumulative d i s t r i b u t i o n  i s  inf luenced by exposure ( d i s t r i b u t i o n  of De l t a  

V f o r  a l l  c rashes)  and may vary when comparing urban and r u r a l  s i t e s .  

On the o ther  hand, t he  p r o b a b i l i t y  of f a t a l i t y  a s  a  func t ion  of Del ta  V ,  

may possibly descr ibe  a more s t a b l e  phys ica l  phenomenon ( o v e r a l l  

crashworthiness) ,  and, consequently,  be more s t a b l e  s i t e  t o  s i t e .  

1. Modeling Del ta  V 

An ana lys i s  has  been performed t o  determine t h e  r e l a t i o n s h i p  

between seve ra l  crash v a r i a b l e s  and the  percentage of d r i v e r s  having 

i n j u r i e s  with a s eve r i t y  g r e a t e r  than A I S  2 ( l a t e r  AIS 1).  I n t r u s i o n ,  

e j e c t i o n ,  and Delta  V a r e  found t o  be the  most important v a r i a b l e s  i n  

determining the  seve r i ty  of i n ju ry  of t he  case v e h i c l e  d r i v e r s .  

However, the  i n t r u s i o n  and e j e c t i o n  v a r i a b l e s  have only a  few 



ca t egor i e s ;  thus  they can not  be e f f ec t ive ly  used t o  d i sc r imina te  i n j u r y  

l e v e l s .  Del ta  V on the  o ther  hand i s  a continuous va r i ab l e , and  

t h e r e f o r e  i s  a good candidate  f o r  d i s c r i a i n a t i n g  between l e v e l s  of 

s e v e r i t y .  

D i s t i n c t  from these  d i r e c t l y  measured crash v a r i a b l e s ,  t h e  Del ta  V 

i s  obtained from a  crash recons t ruc t ion  computer program and i s  no t  

always ava i l ab l e .  However, Del ta  V, when i t  e x i s t s ,  i s  an exce l l en t  

p r e d i c t o r  of i n j u r y  s e v e r i t y .  When Delta  V i s  46  t o  55 miles-per-hour, 

t h e  p r o b a b i l i t y  of d r i v e r s  having an i n j u r y  with A I S  2  o r  more i s  

increased t o  87% from the  22.9% of average crash cond i t i on  ( 6 4 %  

i nc rease ) .  A s  ind ica ted  by t h e  s c a t t e r  p l o t  (Figure 4 )  of Del ta  V 

aga ins t  the  percent of d r i v e r s  having i n j u r i e s  wi th  AIS 2  o r  more, Del ta  

V i s  an exce l l en t  v a r i a b l e  f o r  est imating the  p r o b a b i l i t y  of d r i v e r s  

sus t a in ing  an i n j u r y  of OAIS 2  o r  more. 

Several s t a t i s t i c a l  models have been employed t o  determine the  

r e l a t i o n s h i p  between var ious  combinations of veh ic l e  c r a sh  v a r i a b l e s  and 

the  Del ta  V values.  Because of t he  na tu re  of the  v e h i c l e  crash 

v a r i a b l e s ,  t h e  Analysis of Variance (ANOVA) model i s  most app ropr i a t e  

f o r  analyzing the  Del ta  V using o ther  v e h i c l e  c rash  v a r i a b l e s  a s  t h e  

independent va r i ab l e s .  Type of impact, CDC l o c a t i o n ,  and CDC e x t e n t  a r e  

u t i l i zed1 '  a s  the  independent v a r i a b l e s  i n  the  t h r e e  way a n a l y s i s  of 

var iance  model. (This  i s  e s s e n t i a l l y  t h e  same a s  one way ANOVA us ing  a l l  

t he  combinations of impact type, CDC l oca t ion ,  and CDC e x t e n t  a s  t h e  

s t r a t a ) .  The obtained ETA square12 i s  64.7%. For each v e h i c l e ,  a n  

estimated Del ta  V 1 i s  then obtained from t h e  ANOVA model. Table 27 

and Figure 5 show t h e  r e l a t i o n s h i p  between Estimated De l t a  V 1  and t h e  

o r i g i n a l  Del ta  V. (R-square i s  t h e  same a s  t h e  ETA square) .  

These were chosen because they a r e  a v a i l a b l e  f o r  most ca se  v e h i c l e s ,  
and because they have high c o r r r e l a t i o n  wi th  i n j u r y  s e v e r i t y .  

l 2  ETA-square i s  t h e  percent  of t o t a l  sum of squares  which can be 
explained by the  between group d i f f e rence .  It  i s  t h e  r a t i o  of sum of 
squares of between groups t o  the  t o t a l  sun of squares .  



Figure  4 

D e l t a  V vs .  % Drivers  I n j u r e d  
a t  AIS-2 o r  Grea te r  

P r o b a b i l i t y  
of I n j u r y  
A I S - 2 f  
1.0000 + 

D e l t a  V i n  Miles  p e r  Hour 

Mote: I n  t h i s  graph t h e  a s t e r i s k  d e s i g n a t e s  one e n t r y  a t  
a  p o i n t ;  numerals i n d i c a t e  more t h a n  one e n t r y  a t  
a  p o i n t .  



Table 27 

Linear  Regression 
Or ig ina l  Del ta  V 

by Estimated Del ta  V 

I  I  I I I  I  
SOURCE I  I  DF I  SUM SQURS I  MEAN SQ I  F I  SIGNIF ------------ ---------+-----------$-----------------+-------- I I 

I I  I  I I I 
REGRESSION I  I 1 1 296630  1  296630  1  7792.3 1 0 .  

I I  I  I I  I 
EXROR . 1 1  4239 1  161370  1  38.067 1  I 

I I  I I  I  I 
TOTL 1 1  4240 1  458000  1  I I 

I  ]---------+--------+--------+--------$----------- 

I  I I  I I I  
R-SQUARE= 1 1  964767 1 I  1  I 

I  I I I I I  
STANDARD I  I I  I  I  I  
ERROR= . 1 1  6.1699 1  I I  I ............................................................... 

The est imated De l t a  Vs a r e  grouped i n t o  37  l e v e l s  i n  t he  fol lowing 

i n t e r v a l s :  ( 1 - 3 ) , 4 - 3 4 , ( 3 5 - 3 7 ) , 3 8 , 3 9 , ( 4 0 - 4 2 ) , 4 3 , 4 4 , ( 4 - 6  ( 6 6 - 9 0 ) .  For 

each of t h e  37 l e v e l s ,  t h e  percentage of d r i v e r s  s u s t a i n i n g  i n j u r i e s  

wi th  AIS 3 o r  more is  then ca l cu la t ed .  The r e l a t i o n s h i p  between t h e  

est imated De l t a  V and the  i n j u r y  percentage i s  i l l u s t r a t e d  i n  t h e  l i n e a r  

r eg re s s ion  i n  Table 2 8 .  Using a  r eg re s s ion  model, t h e  R-square is 86 .5% 

This est imated Del ta  V outperforms t h e  o r i g i n a l  De l t a  V i n  i t s  

a b i l i t y  t o  p r e d i c t  t h e  percent  of i n ju ry .  Even though t h e  o r i g i n a l  

Del ta  V a l s o  has R-square equal  t o  84.8% when t h e  r e g r e s s i o n  model i s  

used. 

A second predic ted  Del ta  V(Est De l t a  V 2 )  has  a l s o  been c a l c u l a t e d  

f o r  each of t he  v e h i c l e s ,  using type of impact,  l a t ch /h inge  damage, and 

i n t r u s i o n  a s  the  t h r e e  way f a c t o r s  i n  an ANOVA model.13 These De l t a  V s  

a r e  a l s o  grouped i n t o  37 l e v e l s .  The R-squares of t h e  p red ic t ed  De l t a  

V's with the  percentage of d r i v e r s  having i n j u r i e s  more seve re  than  A I S  

l 3  Again these  v a r i a b l e s  were se l ec t ed  because they were gene ra l ly  
ava i l ab l e  and because they c o r r e l a t e d  h igh ly  wi th  i n j u r y .  



80 mph + Figure 5 
Estimated Delta V vs. Delta V 

NCSS Casevehicles 
+ S c a t t e r p l o t  

NOTE : 
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Table 28 

Linear Regression 
Percent of AIS > 2 by t he  Estimated De l t a  V 1 

I I I I I I 
SOURCE I I DF I SUM SQURS I MEAN SQ I F I S I G N I F  

----------------I /---------$-----------+---------+--------+------- 

I I I I I I 
REGRESSION . I I 1 1 ,52566 1 ,52566 1 231.25 1 .OOOO 

I I I I I I 
ERROR . I I 36 1 ,081832 1 ,0022731 1 I 

I I I I I I 
TOTAL 1 1  37 1 060750 1 I I 

I /---------$-----------$----------+-------+------- 

I I I 1 I I 
R-SQUARE= . . 1 1  .86530 1 I I I 

I I I I I I 
STANDARD ERROR 1 1  ,047677 1 I I I .................................................................... 

2 i s  68%. S imi la r  f ind ings  a r e  obtained when the  sample i s  r e s t r i c t e d  

t o  t h e  case  veh ic l e  only. These f ind ings  a r e  summarized i n  Table 29. 

Prel iminary ana lyses  i nd ica t ed  t h a t  when the  percentage of d r i v e r s  

with i n j u r y  s e v e r i t y  g r e a t e r  than A I S  1 i s  the  dependent v a r i a b l e ,  t h e  

f i r s t  p red ic ted  De l t a  V (from the  type of impact, CDC l o c a t i o n  and CDC 

e x t e n t )  had about 90% accuracy i n  es t imat ing  t h e  dependent v a r i a b l e .  

Further  a n a l y s i s  w i l l  be performed t o  determine the  r e l a t i o n s h i p  between 

the  c rash  v a r i a b l e s  and t h e  percentage of d r i v e r s  (and passengers)  

sus t a in ing  i n j u r i e s  with A I S  g r e a t e r  than  1. 

S imi la r  analyses  w i l l  a l s o  be performed wi th  i n j u r i e s  sus t a ined  i n  

d i f f e r e n t  body reg ions  a s  t he  dependent v a r i a b l e s .  Bedrest  days,  o t h e r  

r e s t  days, work days l o s t ,  and days i n  h o s p i t a l  may a l s o  be used a s  t h e  

dependent v a r i a b l e s .  



Table 2 9  

Delta V ,  Estimated Delta V 
and Percentage of  A I S  > 2 

....................................................................... 
I 

Variables I R-Square 
--------------------------------------$-------------------------------- 

I 
Est.  Delta V 1 I 
and Delta V 2  . I 64.7% 

I 
E s t .  Delta V 2 I 
and Delta V . I 45.1% 

I  
Delta V I 
and ,%IS > 2 . I 63.7% 

I  
Est Delta V 1 I 
and %AIS > 2 . I 86.5% 

I 
Est. Delta V 2 1 
and XAIS > 2 . I 68.0X 

Table 30  

Linear Regression 
Percent of AIS > 2 Predicted by the Original Delta V 

............................................................... 
I I I I I I 

SOURCE ( ( DF ( SUM SQURS I MEAN SQ I F 1 SIGNIF 
------------I I---------+-----------+---------+-------+------- 

I I I I I I 
REGRESSION I I 1 1  a27307 1 -27307 1 6 1 . 6 2 0  1 * O O O O  

I I I I I I 
ERROR . I I 35 1 . I5510 1 -0044316 1 1 

I I I I I I 
TOTAL I I 36 1 .42818 1 1 I 

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

R-SQUARE- 1 1  ,63776 1 I I I 
I I I I I I 

STANDARD I I I 1 I I  
ERROR= . 1 1  .066570 1 1 I I  ................................................................. 



Table 31  

Linear  Regression 
Estimated Delta  V 2 and the Or ig ina l  De l t a  V 

----- 

I I I I I I 
SOURCE 1 1  D F  ( SUM SQURS I MEAN SQ I F I S I G N I F  ------------ ---------$-----------$------$------------ I I 

I I I I I I 
REGRESSION I I 1 1 97905. 1 97905. 1 3446.7 1 0. 

I I I I I I 
ERROR . 1 1  4192 ] 119080 1 28.406 1 I 

I I I I I I 
TOTAL 1 1  4193 1 216980 1 I I 

I I---------+---------+---------$---------+------- 
I I I I I I 

R-SQUARE= 1 1  045121 1 I 1 I 
I I I I I I 

STANDARD 1 1  I I I I 
ERROR= . . 1 1  5.3297 1 I I 1 ................................................................ 

T a b l e  32 

L i n e a r  R e g r e s s i o n  
P e r c e n t  of A I S  > 2 by Estimated Del ta  V 2 

I I I I I I 
SOURCE I I D F  I SUM SQLTRS I MEAN SQ I F I S I G N I F  

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

REGRESSION I I 1 1 .22477 1 .22477 1 68.934 1 o O O O O  
I I I I I I 

ERROR . I I 32 1 - 10434  1 -0032607 1 I 
I I I I I I 

TOTAL . . 1 I 33  1 - 3 2 9 1 1  1 I I 
I I---------+----------+--------+--------+------- 
I I I I I I 

R-SQUARE- 1 1  ,68296 1 I I I 
I I I I I I 

STANDARD I 1 I I I I 
ERROR= • 1 1  ,057102 1 I I I ............................................................... 



2. S e v e r i t y  Index 

I n  t h e  f i r s t  p a r t  of t h e  a n a l y s i s ,  a  r e l a t i o n s h i p  between s e v e r a l  

c rash  v a r i a b l e s  and t h e  chances of a v e h i c l e  d r i v e r  s u s t a i n i n g  s e v e r e  

i n j u r i e s  ( A I S  2 o r  more) were e s t a b l i s h e d .  These r e l a t i o n s h i p s  a r e  then 

u t i l i z e d  t o  determine t h e  s e v e r i t y  of t h e  c rash  c o n d i t i o n s  i n  producing 

t h e  i n j u r i e s .  The s e v e r i t y  of t h e  c rash  cond i t ions  a r e  de f ined  t o  be 

t h e  d i f f e r e n c e  i n  t h e  pe rcen tage  of i n j u r i e s  between t h o s e  d r i v e r s  who 

encounter  c e r t a i n  c rash  cond i t ions  and those  d r i v e r s  who encounter  

average c rash  cond i t ions .  For example, i n  ro l l -over  a c c i d e n t s ,  37.2% of 

t h e  d r i v e r s  s u s t a i n  s e v e r e  i n j u r i e s  (AIS 2 o r  more), b u t  i n  a l l  

a c c i d e n t s  wi th  known ro l l -over  informat ion (non-missing d a t a ) ,  only 

19.7% of t h e  d r i v e r s  sus ta ined  i n j u r i e s  of AIS 2 o r  more. There fore ,  

t h e  s e v e r i t y  index of t h e  ro l l -over  cond i t ion  i s  17.5 % (37.2% - 19.7%). 

Table 33 l i s t s  t h e  s e v e r i t y  indexes  of s e v e r a l  impor tan t  c r a s h  

con£ i g u r  a t i o n s  . 

Table 33 

S e v e r i t y  Index f o r  S e v e r a l  Crash Condi t ions  

CRASH CONDITION SEVERITY INDEX (STD. DEV.) 

TRAPPED 68-5  (3.1) 
STEER AND A-PILLAR INTRUS 62.8 (10) 
PARTIAL EJECTION 53.2 (8.7) 
CDC EXTENT - 7 48.7 (8.5) 
COMPLETE EJECTION 47.4 (4.7 
STEER COLUMN INTRUS 43.3 (5.1) 
LF & RF HINGE-DAMAGE 41.8 (3.1) 
LF &LR HINGE DAMAGE 36.9 (5.4) 
OTHER COMBINAT INTRUS 36.8 (2.1) 
CDC DAMAGE DIST- OVERHANG STRU 34.4 (11.9 
OTHER COMBINAT HINGE-DAMAG 34.8 (5.1) 
CDC EXTENT- 4 34.0 (2.7) 
CDC EXTENT- 8 32.1 (10.9) 
CDC VERT LOC - ALL 31.0 (3.5) 
CDC EXTENT -5 29.3 (4.2) 
CDC EXTENT- 6 28.6 (5.2) 
A PILLAR INTRUSION 25.9 (6.1) 
SIDE INTRUSION 23.6 ( 2 . 5 )  
LF HINGE DAEIAGE 23.2 (2.3) 
TRUCK INVOLV- 2 19.0 ( 3 . 6 )  
ROLLED OVER 17.5 (2.8) 
CAR/OBJ FRONT IMPACT 16.1 (1.7) 



HINGE DAMAGE - RF 15.8 (2.7) 
ROOF INTRUSION 15.8 (3.5) 
CDC EXTENT - 3 15.4 (1.5) 
CARIOBJ SIDE IMPACT 14.9 (3.3) 
CDC SPECIAL VERT LOC -TOP 13.4 (3.9) 
CDC HORIZ  - SIDE REAR 12.6 (4.1) 
CDC GEN AREA OF DAMAGE-TOP 11.9 (3.9) 
PRIN ROLLOVER IMPACT 11.5 (3.3) 
CAR/VEH HEAD ON IMPACT 11.8 (2.0) 
CDC NARROW TYPE DAMAGE DIST  8.6 (2.8) 
CDC HORIZ - S I D E  CENTER 8.1 (4.2) 
SIDE OVERRIDE INTRUSION 7.8 (4.1) 
TRUCK INVOLV - 2 7.1 (2.3) 
UNDERCARRIAGE IMPACT 5-2  (6.2) 
CDC GENERAL AREA - L SIDE 5.7 (3.8) 
C D C H O R I Z  LOC -SIDE O R E N D  5.1 (1 -5 )  
CDC VERT LOC-BELT L I N E  & ABOVE 5.2 (7.0) 
RF &LR HINGE DAMAGE 5.2 (5.9) 
CDC HORIZ LOC - S I D E  FRONT 4.6 (1.3) 
CAR/VEH ANG FRT IMPACT 2.3 (4.8) 
CDC TYPE DAMAGE - W 0.6 (0.8) 
CDC VERTICAL UNDERCARRIAGE 0.5 (6.3) 
CDC GENERAL AREA FRONT 0.4 (0.8) 
CDC GENERAL AREA -UNDERCARRIAGE 0 5  (6.3) 
CDC HORIZ LOC-SIDE OR END Z -0- 6 (1.6) 
REAR END INTRUSION -1.8 (8.0) 
LR HINGE DAMAGE -1.6 (10.3) 
CDC VERTI LOC - BELOW BELT LIN -1 4 (0.7) 
UNLISTED TYPE OF IMPACT -2.8 (1.7) 
CDC GENERAL AREA -RIGHT SIDE -2.6 (1-  7) 
CDC HORIZ LOC - RIGHT -4.3 (1.7) 
CDC EXTENT - 2 -4.1 (1.0) 
CAR/VEH S I D E  IMPACT -4.0 (0.9) 
H I N G E  DAMAGE - SIDE -5.8 (8.4) 
CAR/VEH AN SIDE IMPACT -9.1 (1.8) 
CDC TYPE OF DAMAGE - CORNER -10.2 (1.5) 
CDC HORIZ LOC -LEFT -10-5 (1.7) 
CDC HORIZ  LOC - DISTRIBUTED -12.8 (1-5)  
CAR/VEH REAR IMPACT -13.5 (1.0) 
CAR/OTHER O B J  -13.0 (3.1) 
SIDESWIPE IMPACT -13.3 (3.2)- 
CDC HORIZ LOC -CENTER -14.1 (3.1) 
CDC TYPE OF DAMAGE -SIDESWIPE -15.2 (2.9) 
CDC EXTENT - 1 -15.9 (0.6) 
CHAIN COLLISION IMPACT -17.8 (1.4) 
CDC GENERAL AREA- BACK -17.6 (1.5) 
CDC VERT LOC - MIDDLE -18.2 (1.6) 

The t r a p p e d  c o n d i t i o n  in t roduced  t h e  g r e a t e s t  chance f o r  t h e  

v e h i c l e  d r i v e r s  t o  o b t a i n  a n  i n j u r y  w i t h  s e v e r i t y  g r e a t e r  t h a n  A I S  1. 

I n  t h i s  s i t u a t i o n ,  68.5% more of t h e  d r i v e r s  s u s t a i n e d  i n j u r y  w i t h  AIS 2 



o r  more than i n  the  average accident  s i t u a t i o n .  Side i n t r u s i o n  and 

s t e e r i n g  column and A p i l l a r  i n t rus ion  a r e  the  second most severe  crash 

cond i t i on  which c r e a t e  62.8% more chance f o r  the  d r i v e r s  t o  have in ju ry  

with s e v e r i t y  A I S  2 o r  more. E jec t ion  i s  another important crash 

condi t ion  which induces about 50% g rea t e r  chance f o r  t h e  d r ive r  t o  incur  

severe  i n j u r i e s  (AIS 2 o r  more). Crash condit ions which involve two o r  

more hinge damages (e.g., LF & RF, LF & LR)  a l s o  c r e a t e  a  much higher  

chance f o r  t he  d r i v e r s  rece iv ing  severe i n j u r i e s  than t h e  average crash 

condi t ion  (36  t o  41% more ). The l e a s t  i n j u r y  th rea t en ing  crash 

condi t ions  a r e  the crashes from the  r e a r  and the  cha in  c o l l i s i o n  impact. 

In  these  condi t ions  the  d r i v e r s  have about 18% l e s s  chance of having 

severe  i n j u r i e s  than i n  the average crash condit ion.  



3. Age Dependent I n j u r y  Modeling 

This  a n a l y s i s  beg ins  t o  look a t  p o s s i b l e  models t o  p r e d i c t  t h e  

p r o b a b i l i t y  of i n j u r y  t o  a  s p e c i f i c  body r e g i o n  c o n d i t i o n a l  on i n j u r y  a t  

a  s p e c i f i c  AIS l e v e l .  (Another p o s s i b l e  c h o i c e  could have  been t h e  

p r o b a b i l i t y  of i n j u r y  t o  a  body r e g i o n  a t  a  s p e c i f i c  AIS l e v e l  

c o n d i t i o n a l  on i n j u r y . )  No a t t empt  was made a t  t h i s  p o i n t  t o  r e s t r i c t  

t h e  a n a l y s i s  t o  s p e c i f i c  c r a s h  c o n d i t i o n s  o r  t o  i n c l u d e  on ly  o c c u p a n t s  

of towed v e h i c l e s .  The p r o p o r t i o n s  were c a l c u l a t e d  based  on O I C  codes  

and t h e r e f o r e  on ly  occupan ts  w i t h  v a l i d  O I C  codes  a r e  inc luded  i n  t h i s  

a n a l y s i s .  

The a n a l y s i s  was done a t  t h e  occupant l e v e l .  The body r e g i o n  of 

t h e  O I C  code was recoded i n t o  t h e  seven body r e g i o n s  ( d e f i n e d  i n  t h e  

S e c t i o n  IV-A-2) and each r e g i o n  was examined s e p a r a t e l y .  (The same 

occupant  cou ld  have a  l e v e l  t h r e e  i n j u r y  i n  two body r e g i o n s  and f o r  

t h i s  r e p o r t  t h e  occupant would be  inc luded  a s  an  i n j u r e d  occupant  f o r  

b o t h  body r e g i o n s ) .  An occupant  was i n c l u d e d  i f  t h e r e  was a t  l e a s t  one 

r e p o r t e d  i n j u r y  a t  AIS l e v e l  g r e a t e r  t h a n  o r  e q u a l  t o  3 ( s e v e r e ) .  S i n c e  

t h e r e  were p o s s i b l y  3 i n j u r i e s  coded p e r  p e r s o n  i t  was p o s s i b l e  t o  have 

two i n j u r i e s  i n  t h e  same body reg ion .  Here  t h e  h i g h e s t  AIS l e v e l  of a l l  

i n j u r i e s  r e p o r t e d  t o  t h a t  body r e g i o n  was used t o  r e p r e s e n t  t h e  i n j u r y  

s e v e r i t y  t o  t h a t  body reg ion .  

The independent  v a r i a b l e s  of i n t e r e s t  were s e x  and age.  The o n l y  

body r e g i o n  f o r  which t h e  p r o b a b i l i t y  of i n j u r y  appeared r e l a t e d  t o  age  

was t h e  t h o r a c i c  reg ion .  T h i s  t r e n d  looked t o  be  t h e  same f o r  each sex.  

The dependent v a r i a b l e  is  t h e  p r o p o r t i o n  of occupan ts  i n j u r e d  a t  

AIS l e v e l  >2 who r e c e i v e d  an  i n j u r y  t o  a  s p e c i f i c  body r e g i o n  a t  a n  AIS 

l e v e l  > 2 .  Prev ious  work i n d i c a t e d  t h a t  a g e  was r e l a t e d  t o  t h e  

l i k e l i h o o d  of t h o r a c i c  i n j u r y  s o ,  of t h e  occupant  v a r i a b l e s ,  a g e  and s e x  

were t h e  f i r s t  independent  v a r i a b l e s  examined. 

For a l l  body r e g i o n s  excep t  t h e  t h o r a c i c  r e g i o n ,  t h e  p r o p o r t i o n  of 

occupants  i n j u r e d  i n  t h a t  body r e g i o n  appeared t o  b e  independen t  of a g e  

f o r  b o t h  sexes .  But f o r  t h e  p r o p o r t i o n  t h a t  s u f f e r e d  i n j u r y  t o  t h e  

thorax  t h e r e  appeared a  s t r i k i n g  p o s i t i v e  r e l a t i o n s h i p  w i t h  age  f o r  b o t h  

males and females  and i t  a p p e a r s  q u i t e  s i m i l a r  f o r  b o t h  groups .  



Two s e t s  of s c a t t e r  p l o t s  a r e  included.  The f i r s t  s e t  ( F i g u r e  1  t o  

F i g u r e  3) a r e  done by c a l c u l a t i n g  t h e  p r o p o r t i o n s  a t  each age.  The 

sample s i z e s ,  f o r  F igure  3, of t h e  occupants  a t  each age  r a g e  from 1 t o  

41 w i t h  59% of t h e  78 ages  p r e s e n t  having c e l l  s i z e s  (6. For  t h e  n e x t  

s e t  of s c a t t e r  p l o t s  ( F i g u r e  4  t o  F i g u r e  6 )  t h e  p r o p o r t i o n s  were 

c a l c u l a t e d  i n  age groups ,  each group r e p r e s e n t i n g  5 y e a r s .  I n  F i g u r e  6 ,  

w i t h  t h e  e x c e p t i o n  of t h e  f i r s t  two groups  and t h e  l a s t  (sample s i z e s  5 ,  

3, and 1 r e s p e c t i v e l y )  a l l  of t h e  o t h e r  16 groups have a t  l e a s t  10 

occupan t s  i n  each group. 



F i g u r e  6 

P e r c e n t  
0 f 

Persons  
100% + * 

P e r c e n t  Thoracic  I n j u r i e s  vs .  Age 
Male Case Vehic le  Occupants 

I n j u r e d  a t  AIS-3 o r  A.bove 

+---+---+---$----+----+----$-----+---+----+-+--- 

0. 39.600 79.200 
19.800 59.400 

Age of I n j u r e d  Occupant 



Figure 7 

Percent  
0 f 

Persons 
100% + 

Percent Thoracic I n j u r i e s  vs. Age 
Female Case Vehicle OccupanEs 

In jured  a t  AIS-3 o r  Above 

0. + ** 22 ** 2 * * * 
+---+---+---+----+----+---+---+--t--t--+----+---- 

0 39.600 79.200 
19.800 59.400 

Age of In jured  Occupant 



Figure 8 

Percent  
of 

Persons 
100% + * 

Percent  Thoracic I n j u r i e s  vs .  Age 
A l l  Case Vehicle Occuparts 

Injured a t  A I S - 3  or  Above 

+ * 
* 

+ *2 ** * * *  
+---+---+---+----+---+--+---+--+--- 

0. 39.600 79.200 
19.800 59.400 

Age of In ju red  Occupant 



Figure  9 

P e r c e n t  
of 

Persons  
100% + * 

Percen t  Thoracic  I n j u r i e s  vs .  Age Group 
l k l e  Case Vehic le  Occupants 

I n j u r e d  a t  AIS-3 o r  Above 

0. t *  
+----+---+---+----+-----+---+--+--+--- 

0. 40.000 
20.000 60.000 

Age of I n j u r e d  Occupant (Group Midpoint )  



Figure  10 

Percen t  
0 f 

Persons  
100% + 

Percen t  Thoracic  I n j u r i e s  vs. Age Group 
Female Case Vehic le  Occupants 

I n j u r e d  a t  AIS-3 o r  Above 

+ *  * * 
+--+---+---+---+---+---+---+---+---- 

0. 40.000 
20.000 60.000 

Age of I n j u r e d  Occupant (group midpo in t )  



Figure  11  

Percen t  Thoracic  I n j u r i e s  by Age Group 
A l l  Case Vehic le  Occupants 

I n j u r e d  a t  AIS-3 o r  Above 
P e r c e n t  

of 
Pe r sons  

100% t 

0. + * * 
$----+--+--+---$----+----$-----+---+---+-+---- 

0. 40.000 
20.000 60.000 

Age of I n j u r e d  Occupant (Group Midpoint)  



4. D i s t r i b u t i o n s  of Co l l i s ion  Sever i ty  

C o l l i s i o n  seve r i ty  has been s ingled  out a s  an important v a r i a b l e  

f o r  s tudy  i n  the  NCSS p ro j ec t .  This emphasis i s  c e r t a i n l y  app ropr i a t e .  

When taken i n  conjunction wi th  c o l l i s i o n  type, t hese  two v a r i a b l e s  

provide the  bas i c  desc r ip t ion  of t h e  c o l l i s i o n  environment cu r r en t  

v e h i c l e  s t r u c t u r e s  and r e s t r a i n t  systems must contend with. This  

information i s  one of the  inpu t s  t o  the  "accident analysis1 '  models under 

cons idera t ion  i n  Tasks 8 and 9 of t h i s  pro jec t .  Described elsewhere i n  

t h i s  s e c t i o n  a r e  var ious  in jury-sever i ty  p red ic t ion  models i n  which 

c o l l i s i o n  type and s e v e r i t y  a r e  major independent va r i ab l e s .  

H i s t o r i c a l l y  cumulative d i s t r i b u t i o n s  of c o l l i s i o n  s e v e r i t y  f o r  f a t a l  
14 acc iden t s  involving f r o n t a l  damage have been c i t e d  by NHTSA a s  

support ing evidence f o r  Occupant P ro t ec t ion  Standards. Accordingly a  

d i scuss ion  of t h e  a b i l i t y  of t he  NCSS da t a  t o  provide t h i s  information 

i s  i n  order .  

Figure 12 shows the  weighted p r o b a b i l i t y  dens i ty  func t ion  of De l t a  

V f o r  a l l  veh ic l e  occupants and f o r  f a t a l  veh ic l e  occupants.  The 

corresponding cumulative d i s t r i b u t i o n  func t ions  a r e  shown i n  Figure 13. 

The f i r s t  po in t  t o  recognize i s  t h a t  when t h e  cumulative d i s t r i b u t i o n  

func t ions  a r e  viewed a s  a  func t ion  of t h e  in ju ry  l e v e l ,  t h i s  c o n s t i t u t e s  

a  "general model1' a s  discussed i n  Sect ion 11-B. I n  t h i s  ca se  we a r e  

viewing only two v a r i a b l e s  i n  a  complex mul t iva r i a t e  problem ( v e h i c l e  

crashworthiness) .  I f  t he  da t a  used inc lude  a l l  t h e  combinations of t h e  

o the r  v a r i a b l e s  (occupant age, r e s t r a i n t  use,  v e h i c l e  s i z e ,  e t c . )  and 

t h e i r  var ious  l e v e l s  i n  t he  same propor t ion  a s  i n  t he  popula t ion  of 

i n t e r e s t ,  then the  d i s t r i b u t i o n s  computed por t ray  an accu ra t e  p i c t u r e  of 

one dimension of t h e  cu r r en t  real-world experience. Two cons ide ra t ions  

a r e  of i n t e r e s t  i n  t h i s  case.  The f i r s t  i s  whether such a  model i s  

n a t i o n a l l y  r ep re sen ta t ive  (when computed using t h e  NCSS d a t a ) ,  and t h e  

second i s  the  s t a b i l i t y  of t he  phenomenon modeled. 

With regard t o  t h e  f i r s t  cons ide ra t ion ,  t h e  model i s  n a t i o n a l l y  

r ep re sen ta t ive  only t o  t he  degree t h a t  t h e  da t a  a r e .  This  fol lows from 

14 R.L. Car t e r ,  "Passive P r o t e c t i o n  a t  50 mi les  per  hour." DOT- 
HS-810-197,, NHTSA, June 1972. 



t he  d iscuss ion  i n  the  preceding paragraph; because only two v a r i a b l e s  

a r e  i n  t he  model, t he  v a l i d i t y  of the  r e l a t i onsh ip  exhib i ted  i s  

dependent on the  inf luence  of a l l  the  other  va r i ab l e s  (not  i n  t he  model) 

being represented i n  the  da t a  s e t  i n  t h e i r  proper proport ion.  I n  t h e  

same way t h a t  s t a t i s t i c a l l y  de fens ib l e  na t iona l  es t imates  of o t h e r  

parameters cannot be derived from t h e  NCSS da ta ,  genera l  models such a s  

t h e  r e l a t i o n s h i p  of c o l l i s i o n  seve r i ty  and i n j u r y  s e v e r i t y  cannot be  

s t a t i s t i c a l l y  defended a s  r ep re sen ta t ive  of t he  n a t i o n a l  

experience. 

A va luable  f e a t u r e  of t he  NCSS p lan  i s  t h a t  t h e  sampling design i s  

such t h a t  t he  da t a  are s i t e  representa t ive .  This a spec t  has p o s i t i v e  

impl ica t ions  f o r  the second cons idera t ion ,  t he  s t a b i l i t y  of t h e  

phenomenon modeled. Here the  quest ions i s  b a s i c a l l y  whether t h e  
II general"  model is ,  i n  f a c t ,  general .  Representat ive d i s t r i b u t i o n s  can 

be computed f o r  each s i t e  along with confidence i n t e r v a l s .  S i t e s  were 

chosen t o  r e f l e c t  some d i v e r s i t y  i n  both urbaniza t ion  and reg ion  of t h e  

country. Since crash s e v e r i t y  was thought t o  be nega t ive ly  c o r r e l a t e d  

wi th  populat ion dens i ty ,  s i t e - t o - s i t e  v a r i a t i o n s  w i l l  provide important 

information on the s t a b i l i t y  of the  models. This  w i l l  be  c l a r i f i e d  i n  

l a t e r  paragraphs where the underlying r e l a t ionsh ip  f o r  t hese  

d i s t r i b u t i o n s  i s  descr ibed more f u l l y .  

Beyond t h e  sampling cons idera t ions ,  problems of b i a s  must a l s o  be 

recognized. The major sources of b i a s  which w i l l  be considered h e r e  

a r e  measurement and missing data .  Poss ib l e  b i a s  a r i s i n g  from missing 

da t a  on Del ta  V has a l ready  been discussed i n  Sec t ion  111-A.  (The 

higher  CDC ex t en t  codes have higher  missing da t a  r a t e s  on De l t a  V ) .  

Possible  measurement b i a s  should be considered s i n c e  t h e  computations of 

Del ta  V i s  complex. In  p a r t i c u l a r ,  t h e  computations a r e  c a r r i e d  out  by 

t h e  CRASH2 computer program. Any inadequaciss  i n  t h i s  a lgor i thm a r e  

l i k e l y  t o  produce systematic  e r ro r s .  I n  p a r t i c u l a r ,  t h e  input  

parameters f o r  the  program def in ing  t h e  energy absorp t ion  

c h a r a c t e r i s t i c s  of the  v e h i c l e s  a r e  not  w e l l  subs t an t i a t ed .  E r ro r s  he re  

would b ias  t he  r e s u l t s  wi th  respec t  t o  p a r t i c u l a r  c a r  s i z e s ,  and, 

therefore ,  a r e  c r i t i c a l .  I n  summary, t he  p o s s i b i l i t y  of b i a s  i n  t h e  

computed Delta  V deserves s e r ious  cons ide ra t ion  i n  a  p r e s e n t a t i o n  of 



t he se  d i s t r i b u t i o n  func t ions .  

A t  t h i s  po in t ,  t h e  r e l a t i onsh ip  between c o l l i s i o n  s e v e r i t y ,  and 

in ju ry  s e v e r i t y  a s  presented i n  these d i s t r i b u t i o n s  w i l l  be discussed 

more f u l l y .  The following ma te r i a l  i s  developed i n  a  paper by Marsh, e t  

a1.15 While t he  cumulative d i s t r i b u t i o n  of Del ta  V f o r  f a t a l  occupant 

desc r ibes  an  i n t e r e s t i n g  aspec t  of cu r r en t  acc iden t s ,  t h e r e  i s  l i t t l e  

information of use t o  e i t h e r  t h e  veh ic l e  des igner  o r  t h e  rulemaker when 

t h e  d a t a  is  tabula ted  i n  t h i s  fashion.  A s  pointed ou t  by Marsh, 

e t .  a l . ,  t he  cumulative d i s t r i b u t i o n  p re sen t s  t h e  p r o b a b i l i t y  t h a t  t h e  

c o l l i s i o n  was a t  o r  below a  p a r t i c u l a r  l e v e l  of c o l l i s i o n  s e v e r i t y ,  

g iven  t h a t  a  f a t a l i t y  occurred,  and not  t he  p r o b a b i l i t y  of dea th  a s  

descr ibed i n  t he  paper by R.L. Car te r  referenced e a r l i e r .  The 

p r o b a b i l i t y  of a  f a t a l i t y  cannot b e  estimated by looking only a t  f a t a l  

accidents!  

Marsh goes on t o  desc r ibe  a  formulat ion which does provide d i r e c t  

information on v e h i c l e  crashworthiness  t h a t  i s  a t t r i b u t e d  t o  General 

Motors and o the r  authors .  Quoting from page 3, 

"The key he re  i s  t o  recognize t h a t  t he  p r o b a b i l i t y  of a  f a t a l i t y  may 
be thought of a s  t h e  product of two s e p a r a t e  p r o b a b i l i t i e s :  t he  
p r o b a b i l i t y  t h a t  t he  c o l l i s i o n  was wi th in  the  g iven  s e v e r i t y  
range, P(C); and the  cond i t i ona l  p r o b a b i l i t y  t h a t  t h e  i n j u r y  was 
of l e v e l  I ,  given a  c o l l i s i o n  of s e v e r i t y  C ,  P ( I  I C) . This  product 
must be  summed over a l l  C ,  a s  shown by t h e  fol lowing equat ion  f o r  
condi t iona l  p robab i l i t y :  

where: I = occurrence of an i n j u r y  of l e v e l  I 
C = occurrence of a  c rash  of s e v e r i t y  C 

The p r o b a b i l i t y  t h a t  t h e  c o l l i s i o n  i s  of a  p a r t i c u l a r  s e v e r i t y ,  
independent of t h e  i n j u r y  l e v e l  [denoted by P(C) I ,  may b e  thought 
of a s  a d e s c r i p t i o n  of t h e  c o l l i s i o n  exposure environment. 
Imp l i c i t  i n  such a  d e s c r i p t i o n  i s  some d e f i n i t i o n  of what 
c o n s t i t u t e s  an acc ident  (e.g., a  v e h i c l e  towed from t h e  scene,  o r  
a  f ixed  l e v e l  of proper ty  damage), and a  r e p r e s e n t a t i v e  measure of 

1 5 ~ o s e p h  C.Yfarsh I V Y  e t .  a l . ,  "An Assessment of t h e  Re la t ionsh ip  
Between F ron ta l  Impact Seve r i ty  and I n j u r y  ~ e v e l "  SAE paper 770156, 
In t e rna t iona l  Automotive Engineering Congress, D e t r o i t ,  Michigan, 
February, 1977.  



t h e  cumulat ive  f requency d i s t r i b u t i o n  of c o l l i s i o n  s e v e r i t y  f o r  
a l l  occupants  i n  a  g iven  popula t ion .  

The term of r e a l  i n t e r e s t ,  however, i s  t h e  p r o b a b i l i t y  of a  
p a r t i c u l a r  i n j u r y  l e v e l ,  I, given a  c o l l i s i o n  of s e v e r i t y  C ,  
denoted by P ( I I C ) .  Th i s  may be  thought of a s  a n  o v e r a l l  measure 
of t h e  i n j u r y  p o t e n t i a l  of a  c o l l i s i o n  t h a t  o c c u r s  w i t h  s e v e r i t y  
C. With o t h e r  f a c t o r s  he ld  c o n s t a n t ,  t h e  h i g h e r  t h e  c r a s h  
s e v e r i t y  t h e  h i g h e r  t h e  p r o b a b i l i t y  of i n j u r y .  Fur thermore,  f o r  a  
f i x e d  s e t  of a c c i d e n t  f a c t o r s  and c r a s h  s e v e r i t y  t h e r e  i s  a  s e t  of 
p r o b a b i l i t i e s  a s s o c i a t e d  wi th  each l e v e l  of i n j u r y  (e.g., f a t a l ,  
s e r i o u s ,  minor,  no- in ju ry)  whose sum i s  u n i t y .  By computing t h e  
p r o b a b i l i t y  of i n j u r y  a s  a  f u n c t i o n  of c o l l i s i o n  s e v e r i t y  o n e  can 
i n c l u d e  t h e  s i t u a t i o n  where some i n j u r i e s  a t  c r a s h  c o l l i s i o n  
s e v e r i t y  cannot  b e  prevented." 

F i g u r e  14  shows t h e  p r o b a b i l i t y  of f a t a l i t y  a s  a  f u n c t i o n  of 

c o l l i s i o n  s e v e r i t y  f o r  a l l  c a s e s  w i t h  D e l t a  V computed i n  t h e  a g g r e g a t e  

NCSS f i l e .  ( D e l t a  V i s  miss ing  on approximately h a l f  o f  t h e  f a t a l s ) .  

Note t h a t  even a t  t h e  h i g h  l e v e l s  of c o l l i s i o n  s e v e r i t y  t h e  p r o b a b i l i t y  

i s  l e s s  than  50% i n  s p i t e  of t h e  f a c t  t h a t  t h e s e  a r e  n e a r l y  a l l  

u n r e s t r a i n e d  occupants .  

I n  summary, extreme c a u t i o n  i s  i n  o r d e r  when i n t e r p r e t i n g  

i n f o r m a t i o n  on c o l l i s i o n  s e v e r i t y  from t h e  c u r r e n t  NCSS d a t a .  When t h e  

number of c a s e s  a v a i l a b l e  i s  s u f f i c i e n t l y  l a r g e  i t  w i l l  be most 

i n t e r e s t i n g  t o  compute t h i s  r e l a t i o n s h i p  s e p a r a t e l y  f o r  each s i t e .  

S ince  t h e  s i t e s  r e f l e c t  sone d i v e r s i t y  of u r b a n i z a t i o n ,  one would e x p e c t  

t h e  o v e r a l l  d i s t r i b u t i o n  of c o l l i s i o n  s e v e r i t y  f o r  a l l  v e h i c l e s  t o  v a r y  

from s i t e - t o - s i t e .  The cumula t ive  d i s t r i b u t i o n  of c o l l i s i o n  s e v e r i t y  

f o r  a  s p e c i f i c  i n j u r y  l e v e l  ( l i k e  f a t a l )  w i l l  a l s o  v a r y  s i n c e  t h e  

exposure  i s  d i f f e r e n t .  However, one would hope t h a t  t h e  p r o b a b i l i t y  of 

i n j u r y  g iven  a  p a r t i c u l a r  l e v e l  of c o l l i s i o n  s e v e r i t y  r e f l e c t s  a  more 

s t a b l e  phenomenon. Such a  f i n d i n g  would p r o v i d e  needed s u p p o r t  f o r  t h i s  

type  of approach.  



FIG. 12. PROeABlLlTY DISTRIBUTIONS OF OCCUPANTS 
BY EELTA V 
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FIG. 13. CUMULATIVE PROBABILITY DISTRIBUTION, 
OCCUPANTS BY DELTA '4 
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FIG. 14. PROBABILITY OF A FATALITY GIVEN A CRASH, 
BY DELTA V 



V. THE FACTBOOK 

A. I n t r o d u c t i o n  

The Factbook, f o r  purposes  of t h i s  i n t e r i m  r e p o r t ,  c o n s i s t s  of 

sample t a b l e s  and f i g u r e s  d i v i d e d  i n t o  t h r e e  major c a t e g o r i e s  p e r t a i n i n g  

t o  t h e  a r e a s  of a c c i d e n t s ,  v e h i c l e s ,  and occupants.  A f o u r t h  c a t e g o r y  

c o n c e n t r a t i n g  on i n j u r i e s  i s  planned,  b u t  t h e  c u r r e n t  d a t a  f i l e ,  

c o n t a i n i n g  s u b s t a n t i a l l y  l e s s  t h a n  a  census  of t h e  i n j u r y  d a t a ,  i s  n o t  

y e t  s u i t a b l e  f o r  such p r e s e n t a t i o n .  The t a b l e s  and g r a p h i c  a n a l y s e s  

p r e s e n t e d  h e r e  a r e  meant t o  exempli fy  f o r  d i s c u s s i o n  t h e  form of a  f i n a l  

Factbook cover ing t h e  NCSS d a t a .  

I n  g e n e r a l  each page of t h e  Factbook d e p i c t s  i n  b o t h  t a b u l a r  and 

p i c t o r i a l  form some one a s p e c t  of t h e  d a t a .  For t h e  p r e s e n t  v e r s i o n  

most of t h e  t a b l e s  w i l l  show each d i s t r i b u t i o n  f o r  each of t h e  seven  

i n v e s t i g a t i v e  teams, a s  w e l l  a s  f o r  t h e  a g g r e g a t e  of t h e  d a t a  from t h o s e  

teams. While i t  i s  d e s i r e d  e v e n t u a l l y  t o  produce n a t i o n a l  e s t i m a t e s  

from t h e s e  d a t a ,  and t o  p r e s e n t  them i n  t h e  Factbook, t h e  q u a l i t y  and 

o u r  unders tand ing  of t h e  p r e s e n t  d a t a  is  i n a d e q u a t e  t o  pe rmi t  t h i s .  I n  

a d d i t i o n  t o  t h e  incompleteness  of t h e  i n j u r y  d a t a ,  abou t  8% of t h e  c a s e s  

f o r  t h e  f i r s t  15 months of d a t a  c o l l e c t i o n  a r e  n o t  y e t  i n  t h e  computer 

f i l e .  The problems of miss ing  d a t a  have been d i s c u s s e d  i n  s e c t i o n  111 

of t h i s  r e p o r t ,  b u t  our  a b i l i t y  t o  c o r r e c t  o r  account  f o r  miss ing  

i n f o r m a t i o n  i s  n o t  adequate  a t  t h i s  t ime t o  do more t h a n  t o  p r e s e n t  t h e  

a g g r e g a t e  (and g e n e r a l l y  non-missing) d a t a .  

Aggregate t a b l e s ,  then ,  i n  t h e  f o l l o w i n g  pages ,  shou ld  b e  r e a d  w i t h  

t h i s  c a v e a t :  Remember t h a 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 h o s e  

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  in ju ry- - the re  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  of miss ing d a t a .  I f  t h e s e  d a t a  were  p r e s e n t  i t  i s  p o s s i b l e ,  

and even l i k e l y ,  t h a t  t h e  d i s t r i b u t i o n s  p r e s e n t e d  would change 

s u b s t a n t i a l l y .  One of t h e  purposes  o f  this s t u d y  program i s  t o  make 

e s t i m a t e s  of t h e  u n c e r t a i n t y  t h a t  a r i s e s  from t h i s  s o u r c e ,  b u t  s i n c e  a l l  

t h e  c a s e s  a r e  n o t  y e t  a v a i l a b l e  f o r  a n a l y s i s ,  we cannot  complete  and 

p r e s e n t  t h a t  p a r t  of t h e  a n a l y s i s  h e r e .  Fol lowing t h i s  i n t r o d u c t i o n  i s  

a n  o u t l i n e  of t a b l e s  sugges ted  f o r  a  f i n a l  Factbook, and t h e n  sample 

t a b l e s  a r e  given.  



B. Index t o  t h e  Factbook 

Suggested t a b l e  t i t l e s  a r e  shown i n  t h i s  s ec t ion .  The des igna t ion  

(F) i n d i c a t e s  t h a t  a second t a b l e  covering f a t a l  cases  ( acc iden t s ,  

v e h i c l e s ,  o r  occupants a s  appropr ia te )  w i l l  a l so  be prepared.  Only 

s e l e c t e d  t a b l e s  a r e  a c t u a l l y  included i n  t h i s  r epo r t .  

INDEX 

1  INTRODUCTION 

2.  ACCIDENTS 
2.1 Time 

Time of Day (F)  
-by No. of ~ e h i c l e s / A c c i d e n t  
-by No. of Occupants/Accident 

Dayof  Week (F) 
-by No. of ~ e h i c l e s / A c c i d e n t  
-by No. of Occupants/Accident 

Season of Year 
2 . 2  Accident Class 

Accident Configurat ion (F) 
Sever i ty  

-Head-on 
-Side 
-Rear end 

2 . 3  Roadway /Environment 
Rural/Urban (F) 
Highway 5 p e  (F) 
Pavement Type 
Surface Condition (F) 

3. VEHICLES 
3 .1  Class  

Make/Model (F) 
Type (Pas. Car, Conv., S t .  Wag.) (F) 
No. o f  Occupants 
Weight (F) 
Age (F) 

3 . 2  Damage 
Location (F) 
Extent (CDC) (F) 
Object H i t  (F) 

3.3 Impact C h a r a c t e r i s t i c s  
Velocity ( d e l t a  V )  (F) 
P r i n c i p a l  D i rec t ion  of Force (F) 
Worst I n j u r y  

4. OCCUPANTS 
4.1 General C h a r a c t e r i s t i c s  

Age (F) 



Sex (F) 
Height 
Weight 

4 . 2  Special  Cha rac t e r i s t i c s  
Res t r a in t  Usage ( F )  
~ j  ection/Entrapment (F) 
Seated Location ( F )  

4.3 I n j u r i e s  
Severi ty  (AIS o r  Degree) 

-by Age 
-by Vehicle Impact Location 
-by Seated Pos i t i on  
-by Res t r a in t  Usage 
-by Ejection/Entrapment 
-by Delta  V 

Neck I n j u r i e s  
In jury  Sever i ty  Score 

4.4 In ju ry  Consequences 
Hosp i t a l i za t ion  Time 
Lost Work Time 
No. of Outpat ient  Visits 
Ac t iv i ty  R e s t r i c t i o n  



Overview of NCSS Data 
First Fifteen Months of Data Collection 

................................................................. 
Group ICalspan HSRI U of Ind U of Ken U Miami SwRI Dyn-Sci. 1 Total 

--------$-----------------------------------------------+---- 

I I 
ACCIDENTS . I I 
Weighted.1 3862 2582 2654 2764 4311 6374 2310 124857 
~nweighted 1 899 614 860 710 , 1039 1583 511 1 6216 

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

VEHICLES .I 
I 
I 

Weighted-1 5683 3601 3879 3938 6905 9403 3565 136974 
~nweightedl 1168 784 1059 884 1442 2044 676 1 8057 

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

OCCUPANTS . I I 
Weighted - 1  9011 5435 5989 6608 10486 15150 5338 1 58017 
~nweightedl 1953 1252 1763 1575 2349 3542 1091 113525 

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

Fata l i t i es  1 47 50 9 2 4 3 15 130 19 1 396 .................................................................. 

The t a b l e  above and the  graphs on t h e  n e x t  page present  a  

d e s c r i p t i o n  o f  t he  o v e r a l l  NCSS data  s e t .  The a c t u a l  

number o f  cases i n v e s t i g a t e d  i s  shown as t h e  unweighted 

o r  sample f i g u r e s ,  and t h e  weighted numbers rep resen t  

t he  recons t ruc ted  p o p u l a t i o n  f o r  each data  c o l l e c t i o n  s i t e .  



S A M P L E  A S  A PROPORT!ON OF T O T A L  P O P U L A T I O N  
O C C U P A N T S  O F  C A S E  V E H I C L E S  

k 

The sample proportion i s  h iahes t  in the  Universi ty  o f  Indiana study a rea ,  a s  

migh t  be expected due t o  the  higher average impact sever i ty  o f  ru ra i  accidents .  
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2 ACCIDENTS 



HCSS R C C I D E H T S  RND CLRSS 

RCSS Cr l rhar  
by vpe of Impact b y  Iran 

(Umclghtcd Data1 

----------------------------------------------------------------------- 
Tjpe of i m p a c t  / Cnispan ! Y 0 :  !:i3 1. of  ken U t!11-l S J ; :  Lyn.Sc1. i : > ra i  
--------+------------------------------------------------------ 

--------------- ----- 
hp of Inpact I Cal1pm RSII U of  lad O of  Len U Iliami SrRI Wn.Sci. I i o t a 1  

C O L L l S I O N  TYPE BY TERH [WEIGHTEOI 

HSRI 

I H O I R H I  

KENTUCXY 

H l R H f  

SOUTHWEST 

O T N A 3 I C  
S C I E N C E S  

RGGREGATE 

C R R  VEH/HERD O N  
CRR/VEH RNG F R T  CRR/OEJ S I D E  UHOERCRRRIRGE 
CRR/VEH S I D E  CAfl/OBJ REAR C H R I N  C O L L I S I O N  
CRR/VEH RNG S I D E  
CGR/VEH RERR ROLLOVER 

r 

The most f r e q u e n t  t y p e  o f  

c o l l i s i o n ,  as i n d i c a t e d  

i n  t h e  weighted da ta ,  i s  a 

two -veh i c l  e, r i g h t - a n g l e  

c o l l i s i o n .  The second-rrost 

f r equen t  t y p e  i n v o l v e s  a 

v e h i c l e  i n  a f r o n t a l  c o l -  

l i s i o n  w i t h  a f i x e d  o b j e c t .  



NCSS R C C I O E H l S  RHO C L A S S  

XCSS F a  Crashes 
by Type of  Impact by T e a  

(Weighted Data)  

............................................................................... 
Type of Inpac t  / Calspan HSRI U of Ind U of Ken U Miami SwRI Dyn.Sci* 1 T o t a l  
---------+-----------------------------------------------+------ 

I I 
CARIVEE REiD ON1 8 2  14  5 4 17 2  I 5 2  

I I 
CAR/VEB ANG FBT 1 0  0  1 0  0 0  0 1 1  

I I 
CARfVER SIDE 8 8 11 2 2  1 5  1 1 47 

I I 
CAR/VEH ANG SIDE! 2  2  o 1 o o 0  1 5  

FAfRL C O L L I S I O N  T Y P E ' B Y  TERM ( H E l G H T E O I  

C R L S P R N  

H 9 R I  

I N D I R N R  

K E N T U C X Y  

S O U T H H E S T  

D Y N R H I C  S C I E N C E 3  

f iGGREGATE 

C A R / V E H  HERO OH C A R / O B J  FRONT P C t i R I N  C O L L I S I O N  
CRR/VEH RHO FRI C R R / O B J  S I D E  U N L I S T E D  
CRR/VEH S I D E  CRR/OBJ RERR 
CRR/VEH RNG S I O E  ROLLOVER 
CRR/VEH RERR U N O E R C A R R I R G E  

The two impact types tha t  contr ibute  ~ o s t  t o  the number of f a t a l  c rasne j  

a re  two-vehicle head-on c o l l i s i c n s  and  ro l lovers .  Because of the saa l l  

numbers of f a t a l  crashes in  the  NCSS data s e t ,  the bar graph shows 

la rge  var ia t ions  in  the proportions of impact types among the seven dzta  
co l l ec t ion  a reas .  

7 



NCSS R C C I D E N T S  RHO T I H E  

U1 NCSS Crashes 
by Day of Keek by Tean 

(Unweightad P 2 r a )  

................................................................................................ 
Day of Week I Calspan ESRI U o f  :nd U of Ken L' iiiami SwRI Dyn.Sci. 1 Total 

THURSDAY1 86 62 71 71 115 155 53 1 613 
I I 

FRIDAY 1 102 7 3 8 6 8 5 131 180 47 1 704 
I I 

SATURDAY 1 145 98 140 93 134 221 61 1 892 
' I I 

SUNDAY I 148 100 135 119 145 273 81 1 1001 -------------------------------------------------------------------- 

All NCSS Crashes 
by Day of Week by Team 

(Weighted Data) 

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

Day of Week I Calspan HSRI U of Ind U of Ken U Miami SwRI Dya.Sc1. 1 Total 
---------C--------------------------------------------+------- 

I I 
m30HDAYI 568 41 1 390 592 378 899 323 1 3561 

I I 
TLTESDAY~ 447 316 364 297 71 1 818 365 1 3318 

V) 
W I I 
+ WEDNESDAY 1 326 283 358 346 519 720 237 1 2789 c = - I I 
i TWRSDAY~ 419 335 25 1 314 565 842 314 1 3040 
V) 
W 

I I 
FRIDAY1 597 349 329 391 728 834 281 1 3509 

I I 
Z 
0 

SATIIRDAYI 886 4 70 560 387 689 1016 352 1 4360 - 
C 

I I 
SUNDAY1 619 418 402 437 721 1245 438 1 4280 s ------------------------------------------------------- 

F 
C3 
Z 
\ 
W 
k 

S 
W 
C: 

TOTAL B C C I O E N T S  BY TERN BY ORY OF WEEK (WEIGHTED)  
w w 
d - 
3 Y  
Cr) 

CRLSPRN 
U 
z 

H S R I  

I N 0 1  RNR 

KENTUCKY 

H l R M I  

SOUTHWEST 

CiYHFlHIC 
S C I E N C E S  

RGGREGRTE 

HONORY SRTURO fly 
TUESDAY SUHDfiY 
WEONESDRY 
THURSORY 
F R I O R Y  

More accident; occur on 
Saturday than any o ther  
day w i t h  Sundays i n  second 
place.  These two days 

account f o r  28 percent of 
the  week and 35 percent 
of the acc iden t s .  

A 



NCSS A C C l O E N T S  AND RORDUAY/EHYlRONHENT 

NCSS Crashes by Rural vs.U:ban 
(Unveighted Daca) 

------------------------------------------------------------------------------- 
Locat ion I Calspan HSRI U of Ind U o f  Ken U Miami SwRI Dyn.Sci. 1 T o t a l  

NCSS Crashes 
by Rural-Urban Designat ion by Team 

(Weighted Data)  

--------------------------------------------------------------------- 
Designat ion I Calspan ESRI U of Ind U of  Ken U Xiami SwRI Dyn.Sc1. I T o t a l  

- - - - - - - - - - L - - - - ~ - - - - - - - - - - - - - - - -  

I I 
RURAL1 803 1233 1611 1310 0 1 0 2 6  2!, 1 6007 

I I 
URBAN1 3059 1349 1043 1454 4301 5347 2 2 8 2  1 18835 

RURAL VS. URBAN A C C I D E N T S  (WEIGHTED1 

C A L 3 P f l N  

HSR I 

I N D I A N A  

KENTUCKY 

ti I AH I 

SOUTHWEST 

O Y N R H I C  S C I E N C E S  

RGGREGRTE 

24 percent of t he  NCSS crashes occurred in areas c lass i f ied  as 

rural .  A l a r g e  variation among data collection s i t e s  i s  

observed for t h i s  variable. 
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3 VEHICLES 
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NCSS V E H I C L E S  AN0 CLRSS 

NCSS Vehicles 
Xodel Year by Team 

(Weighted Data) 

....................................................................................... 
Model Year I Calspan HSRI U o f  Ind U of Ken U Yiami SwRI Dyn.Sci. I Total 
-------+----------------------------------+------- 

(61)  1 4 0 16 2 8 19 35  36 1 138 
(62) 1 5 .  4 3 9 29 23 103 65 1 268 
(63) 1 21 6 3 5 3 7 27 122 54 1 302 
(64) 1 20  25 48 5 5 148 312 122 1 730 
(65) 1 84 3 8 4 6 133 218 368 140 1 1027 
(66) 1 121 62 180 65 241 512 146 1 1327 
(67) 1 150 128 211 149 403 483 209 1 1733 
(68) 1 262 165 282 164 441 745 242 1 2301 
(69) 1 468 181 379 360 3 70 667 238 1 2663 
(70)  1 579 194 287 252 619 797 252 1 2980 
(71)  1 593 331 324 402 611 591 297 1 3149 
(72)  1 726 479 391 4 90 638 853 285 1 3862 
(73) 1 544 349 450 348 756 831 297 1 3575 
(74)  1 625 432 388 3 02 5 86 832 287 1 3452 
(75) 1 367 352 205 320 513 629 314 I 2700 
(76) 1 559 4L7 351 406 556 846 305 1 3470 
(77)  1 493 356 199 334 591 497 202 1 2672 
(78) 1 54 24 18 5 4 109 4 2 5 1 306 -------------------------------------------------------------------------------- 

V C I ' I C L E  HODEL YEAR O l S T R I B U T l O N  B Y  TERM [WEIGHTEOI  

KENT UCXY 

H I R f l l  

' I I ----- D Y N R H I C  S C I E N C E S  



NCSS F a t a l  Vehicles 
llodel Year by T e a  

(Weighted Data) 

Yodel Year I Calspan HSRI U of Ind U of Ken U X a f  SwRI Dyn.Sci. I Total 
--------+---------------------------------------------+------ 

(62) 1 0 0 1 0 0 1 1 1  3 
(63) 1 0 0 3 0 0 3 1 1 7  
(64) 1 1 0 0 1 1 4 0 1 7  
(65) 1 1 0 3 3 1 7 3 1 18 
(66) 1 0 3 2 2 2 10 2 1 21 
(67) 1 4 2 7 5 0 4 2 1 24 
(68) 1 6 1 8 3 0 12 1 1 31 
(69) 1 3 1 11 7 2 14 1 1 39 
(70) 1 6 2 8 6 1 17 1 1 39 
(71) 1 6 5 7 4 4 16 1 I 43 
(72) 1 3 a 14 4 3 12 o I 44 
(73) 1 10 4 13 5 3 13 3 1 51 
( 7 4 )  1 3 10 6 3 1 10 2 1 35 
(75) 1 5 7 9 3 3 14 1 1 42 
(76) 1 7 7 15 4 3 20 0 1 56 
(77) 1 7 4 4 3 h 10 2 1 34 
(78) I 1 0 0 0 1 1 0 1 3  -------------------------------------- -------------------- 

FRTRL V E H I C L E S  B Y  HODEL YERR [HEIGHTEO TOTAL1 
80- 

i 

The graphs on these two pages r e f l e c t  a c c i d e n t  f r equenc ies ,  n o t  t h e  acc i den t  

r a t e s  p e r  model year .  Wi thout  a d j u s t i n g  f o r  t h e  numbers o f  va r i ous  model 

yea r  v e h i c i e s  i n  use i n  each o f  t he  data  c o l l e c t i o n  areas,  t h e  r a t e  o f  a c c i -  

dents  pe r  model year  i s  unob ta i nab le .  



HCSS V E H I C L E S  RHO ORMRGE 

XCSS Vehic les  
by O C  Extent  and by Team 

(Weighted Data) 

______________---_-------------------------__---_I_-__--___-_-II_--__- 

CDC Extent  Codel Calspaa  HSRI U o f  Ind U of Ken U Mami SwRI Dyn-Sci. 1 T o t a l  
-------+-----------------------------"'---"---"-----------+------- 

I I 
( 1 )  1 1 6 3 7  939 823 1192 1522 2266 841 1 9220 

I I 
(2 )  1 1902 1195 1425 1005 1849 3056 771 1 11203 

I I 

CDC EXTENT,  RLL V E H I C L E S  BY TERH ( H E I G H T E D I  

CALSPAH 

H S R I  . 

SOUTHWEST 

D Y N R H I C  S C I E H C C S  

RGGREGATE 

Vehicles with minor darage (CDC - i ,  - 2 ,  or - 3 )  make u p  about 90 percent 
of the total weighted population of vehicles. The single-most frequent 

damage extent i s  CDC-2. 



NCSS V E H I C L E S  f i N O  DRHRGE 

XCSS Vehic l e s  
by CDC Extent  and by Team 

(Weighted Data)  

................................................................................... 
CDC Extent  Codel Calspan RSRI U of Ind U of Ken U YAami SwRI Dyn.Sc1. 1 Tora l  

CDC E X T E N T ,  V E H I C L E S  B Y  TEAM (WEIGHTED1 

CRLSPAN 

HSRl 

I N D I R H R  

KENTUCKT 

H l R M I  

SOUTHWEST 

D T N R H I C  S C I E N C E S  

RGGREGRTE 

More t h a n  60 percent of the venicles i n  fa ta l  accidents were darnagea 

a t  CDC levels 3 ,  2 ,  or 5 .  
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NCSS OCCUPRNTS AN0 C H R R R C T E R I S T I C S  

NCSS Occupants 
Eject ionIEntrapment  by  Team 

(Weighted Data)  

Condi t ion  I Calspan HSRI U of Ind U o f  Ken U M a m i  SwRI Dyn.Sci. I Tota l  

COMPLETE EJECT1 7 0  30 80 75 17 1 4 0  17  1 429 
I I 

PART EJECT+TW I 1 1 3 0 0 2 0 1 7 
I I 

UECT UNK D E G I  1 2 3 0 0 1 0 1 7 
I I 

TRAPPED1 90 4 7 71 4 2 9 114 24  1 397 

TRRPPED AND E J E C T E D  OCCUPANTS BY TERM ( H E I G H T E D I  

CRLSPRN 

H 9 R l  

I N O I R N R  

KEN'IUCXT 

n l R n 1  

SOU'IHHEST 

D T N A H l C  S C I E N C E S  

AGGREGRTE 

The graph shows t h e  d i s t r i b u t i o n  o f  o n l y  t h e  2 . 8  p e r c e n t  f o r  

occupants i n  t h e  we ighted d a t a  wha were i n  some way e j e c t e d  

o r  t rapped.  



NCSS OCCUPRNTS RNO C H R R R C T E R I S T I C S  

YCSS % Occupsnts 
Ejection/Entraproent by Tzm 

(Weighted Data) 

............................................................................... 
Condi t ion I Calspan HSXI U of Ind U of Ken U Miami SvRI Dyn.Sci. / Tota l  

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

NONE1 28  9 27 2 1  6 3 7  1 1  1 139 
I I 

COMPLETE EJECT 1 10 8 18 1 4  4 2 8 3  1 85  
I I 

PARTIAL EJECT1 2 2 1 1 0 5 1 1 12  
I I 

PART EJECTtTRAP I 0 1 0 0 0 1 0 1  2 
I I 

TRAPPED RNO E J E C T E D  F R T R L  OCCUPRNTS BY TERM ( W E I G H T E D 1  

H S R l  

I N O I F l H R  

KENTUCKY 

C Y N A N I C  S C I E N C E S  

NONE T R R P P E D  
COHPLETE E J E C T  
P R R T I R L  E J E C T  
PART E J E C T * T R A P  
E J E C T  UNK DEGREE 

O f  a l l  occupants  k i l l e d ,  abou t  64 pe rcen t  were i n  some way 

e j e c t e d  o r  t r apped .  
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NCSS OCCUPBNTS RHO C H R R f i C T E R I S T I C S  

NCSS Occupants 
Restraint Usage by T e a  

(Weighted Data) 

Restraint I Calspan HSRI U of Ind U of Ken U Miami SwRI Dyn.Sci. 1 Total 
------------+-------------------------------------------------------------+------- 

I I 
NOT USE1 8070 4887 5748 6267 10205 13841 4896 1 53914 

I I 
I LAP AND TORSO1 566 295 9 6 119 112 608 321 1 2117 

! I I 
LAPONLYl 364 231 146 181 157 688 131 1 1898 , I I 

TORSO ONLY/ 0 0 0 20 0 0 0 1 20 
I 

0 0 0 
I 

AIR CUSHION+LDI 0 10 0 0 1 10 
! I I 

AIR CUSHION/ 0 0 0 4 0 0 0 I 4 
J I I 
1 

PASSIVE BELT1 0 0 1 0 4 10 0 1 15 

? I I 
3 CHILD SMTl 12 3 9 2 18 0 20 0 1 91 
1 ------------------------------------------------------------------------------- 
> 
1 
; 

R E S T R R I N T  USRGE BY R L L  OCCUPANTS 
R E S T R R l N T  USRGE, ALL OCCUPANTS BY TERH I W E I G H T E D I  1985-1977 (UNWEIGHTEDI  

CRLSPRH 

H S R I  

KENTUCKY 

NOT USE R I R  CUSHION 
LRP AND TORSO PASSIVE BELT 
LRP ONLY C H I L D  3 E R 7  
TORSO ONLY 
A I R  CUSHION*LRP 

O Y N R H I C  
S C I E N C E S  

RGGRCGRT E 

R E S T R R I N T  USED 
HOT I H  U S E  

1385 

1 9 6 8  
1 3 6 7  
1 9 6 8  

1969 

1970 

1971 

1872 

1973 

1974 

1875 

1976 
1 9 7 1  

RGGRLGRTE 

O f  the total  occupants in the weighted data, 7 . 2  percent were 

reported as using res t ra in t  systems, active or passive. 

The graph a t  the lower right shcvs res t ra in t  usage by model 

year. 



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

NCSS F U  Occupants 
Restraint Usage by Team 

(Weighted Data) 

..................................................................................... 
Restraint I Calspan HSRI U of Ind U of Ken U Xiani SwRI Dyn.Sci. 1 Total 

I I 
NOT USE1 46 4 7 8 8  40 15 121 19 1 376 

I I 
UP AND TORSO1 0 1 2 2 0 4 0 1  9 

I I 
LAP ONtYl 1 2 2 1 0 5 0 I 11 ....................................................................................... 

R E S T R A I N T  U S A G E  
F R T R L  O C C U P R N T S  B Y  T E A H  
7 

( W E I G H T E O I  

I 2 . 1 X l  C R L S P A N  

I 8 . 0 X l  H S R I  

(: 4 . 9 % )  I N O I A N R  

t 7 . 0 X 1  K E N T U C K Y  

t O . O X 1  H I R H I  

(: 6 . 9 % )  S O U T H H E S T  

( O . O X 1  O Y N  S C I E N C E S  

( 5 , l X l  A G G R E C R T E  

L A P  O N L Y  4 L A P  R H O  T O R S O  
H O T  U S E  

R E S T R A I N T  U S A G E  BY D R I V E R S  
1 9 8 5 - 1 9 7 7  ~ U N W E I G H ~  

R E S T R A I N T  U S E 0  
HOT I H  U S E  

1 9 7 5  

1 9 7 8  

1 8 7 7  

A G G R E G A T E  

I O f  the total  occupants killed i n  crashes, about 5 percent were 

I reported As using res t ra in t  systems 

A cornoarison o f  the graphs presenting res t ra in t  use by model 
year shows that  drivers have a consistantly higher rate of use 
than have a l l  occupants. 
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N C S S  OCCUPRNTS RNO C H R R R C T E R I S T I C S  

XCSS Tota l  Cccupants 
Seated Poaic ion by Tern 

(Veightea Data)  

......................................................................................... 
Seat  p o s i t i o n [  Calspan HSRI U of Ind U of Ken U Hiami SwRI Dyn.Sci. I T c t a l  
--------+-------------------------------------------------*---+------ 

I I 
DRIVER . .I 5683 3589 3879 3952 6900 9413 3574 1 36990 

I I 
FRONT CENTER1 401 161 186 247 327 636 108 1 2066 

I I 

REAR L E E  . I  367 193  169 270 437 587 191 I 2214 
I I 

REAA CENTCR I 173 106 126 9 2 229 339 83 1 1148 
I I 

R U R  RIGHT . I  385 247 199 365 3 76 759 201 1 2532 _-_------------------------------------------------------------------------- 

S E R T  P O S I T I O N ,  R L L  OCCUPANTS BY T E R H  ( W E I G H T E D )  

m 
W 
t- c s C A L S P R H  - 
k 
VY 
w H S R I  - 
e 
z I N O I R N R  
2 
k < 
z KENTUCKY 

i 
0 
Z I 

H I  A H 1  
\ 
W 
? 
c S O U I H H E S T  
G 

O Y N R H I C  S C I E N C E S  

AGGREGf iTE  

O R I V E R  a RERR R!GHT 
FRONT CENTER 
FRONT R I G H T  
RERR LEFT 
REAR C E N T E R  

Drivers account for about 65 percent of the occuoants in the 

NCSS occupant population. Drivers combined w i t h  right frcnt 

passengers make u p  86 percent of the population. 



HCSS OCCUPRHTS RHO C H R R A C T E R I S T I C S  

NCSS fatal 3ccupanes 
Seated P o s i t i o n  by Teas 

(Weighted Data)  

......................................................................................... 
Sear  Posi t ion1 Calspan HSRI U of Ind U of Ken U Hiami SvRI Dyn.Sci. / T o t a l  
--*------+-----------------------------------------------------------+------- 

I .  I 
DRIVER . . .I 2 7  3 0 6 7  2  5 1 2  8 9 1 2  1 2 6 2  

I I 
FRONT CENTER\ 0 0 4 2 0 2 0 1  8 

I I 
TTU)hT RIGHT I 11 1 2  15 1 2  2  2 6  7 1 85 

I I 
R M  L E R  . I 1  1 2 0 1 6  0 1 1 1  

I 1 
BEAR CENTER I 0 2 0 0 0 1 0 1  3 

I I 
REAR RIGHT .I 2  3 3 2 0 5 0 I 1 5  --------------------------------------------------------------------------------- 

$EAT P O S I T I O N ,  R L L  OCCUPRNTS B Y  T E A n  ' I W E I C H T E D I  

CRLSPRH 

H S R I  

l H D I R N B  

I (Eh1  U C X Y  

O Y N G 5 I C  SC:EHCES 

ACSREGATE 

DRIVER REAR R I G H T  
FRONT CENTER 
FR0N.T R I G H T  
REAR L E F T  
REAR CENTER 

- 

92.5 p e r c e n t  o f  a l l  f a t a l i z i e s  i n  t h e  d a t d  s e t  a r e  i n c u r r e d  by 

d r i v e r s  and f r o n t  s e a t  occupants.  Center  s e a t  occupants ,  b o t h  

f r o n t  and r e a r  account  f o r  l e s s  t h a n  3 ? e r c e ? t  o i  t h e  f a t a l i t i e s .  
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NCSS OCCUPRNTS RNO I N J U R I E S  

YCSS Tota: Occupants 
by I n j u r y  C a t e g o ~ ( A 1 S )  by Taw 

(Weighted Data)  

-C---------------------------I--------------------_-----__-_--______--_-_--___________________ 

I n j u r y  Category / Caispan HSRI U of Ind U of Ken U Xlarni SwRI r)yn.Sci. 1 Tota l  

I I 
SERIOUS1 32 19 3 1 41  2 6 4 8 12  1 209 

I I 
CRITICAL 1 $ 4  1 6  2 8  2 6  2 0  ! 6 8 1 168 

I I 
MAXIMUMI 2 0  1 1  1 9  9 4 2 0 5 1 8 8  

I I 
INJURY S M  WKI 926  936  9 4 2  477  9 8 6  3137 1 7 5 9  1 9163 

KHOMH INJURY O I S T R I B U T I O N  OF ALL OCCUPANTS (WElGHTEOl  

CRLSPRN 

H S R I  

I H D I R N R  

KENT UCXY 

SOUTHWEST 

OYHRHIC S C I E N C E S  

AGGREGRTE 

HO INJURY 5 C R I T  I C R L  
~ I H O R  n f i x l n u n  
HOOERRTE 
SEYERE 
3 E R I  OU3 

O f  t h e  t o t a l  we ich ted occupants i n  t h e  data  f i l e  w i t h  known 

i n j u r y  s e v e r i t y ,  55;: r ece i ved  no i n j u r i e s ,  33s o f  t h e  occupants 

had i n j u r i e s  o f  unknown s e v e r i t y  c r  were c l a s s i f i e d  a s  

unknown i f  i n j u r e d .  , 



N C S 3  OCCUPANTS RHO I N J U R I E S  

XCSS Rcstrai2ed Cccc?~nts  
by Injury Category(AiS) by T e a  

(Weighted Data) 

-- .............................................................................................. 
Injury Category / Caispan HSRI U of Ind U of  Ken U Miami S'JRI D)-n.Sci. / Total  
------------+-------------------------------------------------------------+---------- 

I I 
NOZNJX'RYl 430 314 154 186 119 689 185 1 2077 

I I 
MNORl 193 31 26 55 44 123 9 1 481 

I I 
wnm1 1 1 2 0 0 1 O l  5 

I I 
INJURY SEV UNKI 172 104 29 29 50 215 200 1 799 

KNOWN I N J U R Y  D I S T R I B U T I O N  O F  R E S T R R I H E D  OCC I X E I G H T E D I  

C B L S P A N  

I N D I A N A  

KENTUCKY 

3C'JTHHE9T 

D Y H A H I C  S C I E N C E S  

fiGGRLJfiTE 

NO I N J U R Y  C R I T I C A L  
H I N O R  HRXIHUH 
HOOERRTE 
S E V E R E  
S E R I O U S  

. 
Of the total  occupants witn knawn in jur ies  who were restrained,  

between 1 a n d  2 percent received in jur ies  a t  a levei gre i te r  

than A I S  2 .  Over 50 percent o f  ;he restrained occupants 

received no i n ju r j ? s .  
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NCSS OCCUPRHfS RHO INJURIES 

YCSS Unres t ra ized Occu?ants 
by In ju ry  Category(AiS) ay T2.m 

(Weighted Data) 

- ---------------- 
In ju ry  Category 1 Calspan HSRI U of Ind U of Ken C !fiami SwRI Dyn.Sci. 1 Tota l  
------------+------------------------------------------------------------+------ 

I I 
CRITICAL1 37 25  28 25  2 0  1 5  S 1 159 

I 
Y ! T I W (  1 9  10 17 9 4 19 5  1 83 

I 

I 
INJURY SEV UNKl 754 

I 
832  913 448 936 2922  1559  1 8364  

KNOWN INJURY DISTRIBUTION OF UNRESTRRlNEO OCC IHEIGHTfO) 

CRLSPRN 

INOIRHR 

KENT UCKY 

SOUTHWEST 

DYHRHIC SCIE3CES 

PGGREGRTE 

NO INJURY CRlTICAL 
H I N O R  n ~ x ~ n u n  
HOOERATE 
SEVERE 
SERIOUS 

I Of the t o t a l  occupants with known injuries ,uho were unrestrained 

about 34 percent received injuries a t  a level grearer than X S  2 .  I 
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APPENDIX A 

HIS TORY CHANGES I N  THE DATA COLLECTION 

NCSS SUMMARY FORM AND COPING MANUAL CHANGES: 

Summary Forms of September 1976, January 1977, February 1977, and 

May 1977. Coding Manuals of January 1977, A p r i l  and September 1977. 

INTRODUCTION 

The fol lowing pages d e t a i l  t h e  changes made i n  t h e  NCSS p r o j e c t  

summary forms and Coding Manuals used between December of 1976 and March 

of 1978. The f i r s t  Summary Form, in t roduced  i n  September of 1976, w i l l  

o f t e n  be  r e f e r r e d  t o  a s  t h e  " e a r l y "  o r  "old" form. The Summary Forms of 

January ,  February,  and May of 1977 a r e  lumped t o g e t h e r  because  of t h e i r  

a lmost  exac t  s i m i l a r i t y .  (Any d i f f e r e n c e s  w i l l  be no ted . )  The 

i n t r o d u c t i o n  d a t e s  of new Summary Forms do n o t  n e c e s s a r i l y  c o i n c i d e  w i t h  

t h e  t imes  t h e s e  forms were f i r s t  used. I n  n o s t  c a s e s ,  a  team would 

exhaus t  i t s  supply of o l d  forms b e f o r e  s t a r t i n g  t o  use  t h e  newer 

v e r s i o n .  For t h i s  r eason ,  p e r i o d s  of o v e r l a p  w i l l  e x i s t  i n  t h e  u s e  of 

d i f f e r e n t  Summary Forms and d i f f e r e n t  coded v a r i a b l e s .  

The changes documented a r e  of t h r e e  b a s i c  t y p e s ;  a d d i t i o n  o r  

d e l e t i o n  of d a t a ,  d i f f e r e n c e s  i n  coding of t h e  same d a t a ,  and 

d i f f e r e n c e s  i n  i n t e r p r e t a t i o n  of t h e  same d a t a .  The v a r i o u s  s e c t i o n s  

a r e  arranged a s  fo l lows ;  t h e  page number of t h e  summary form and a  

g e n e r a l  d e s c r i p t i o n  of t h a t  page,  column number a s  i t  would appear  on 

t h e  summary form and t i t l e  of t h e  coded d a t a ,  t h e  v a r i a b l e  number a s  

used i n  t h e  NCSS a n a l y s i s  d a t a  f i l e ,  d e t a i l s  of any changes made between 

t h e  f o u r  summary form v e r s i o n s  o r  two coding manuals,  p o s s i b l e  problems 

which might b e  encountered,  a n d / o r  a  b r i e f  d e s c r i p t i o n  of t h e  v a r i a b l e .  

Pages 1-2: GENERAL ACCIDENT DESCRIPTION 

Column 1: Update Number; (Not Computerized) ... Update Number w i l l  most 

o f t e n  b e  0, i n d i c a t i n g  t h a t  t h i s  was t h e  f i r s t  submiss ion of t h i s  c a s e .  

I f  an  update  number i s  something o t h e r  than  a  0, i t  i n d i c a t e s  e i t h e r  t h e  

c a s e  has  been resubmi t t ed  i n  i t s  e n t i r e t y  o r  a d d i t i o n a l  i n f o r m a t i o n  h a s  

been submit ted such a s  an  updated medica l  r e p o r t .  



Column 2: Team, V a r i a b l e  #2...One of seven NCSS teams. Coded a s  

£0 l lows : 

1 Calspan Corpora t ion  
2 Highway S a f e t y  Research I n s t i t u t e  
3 Ind iana  U n i v e r s i t y  
4 U n i v e r s i t y  of Kentucky 
5 U n i v e r s i t y  of Miami 
6 Southwest Research I n s t i t u t e  
7 Dynamic Sc ience  I n c .  

Column 3: Year, V a r i a b l e  #3...Year t h e  a c c i d e n t  happened. 

Columns 4-5: Month, V a r i a b l e  #4. ..Month t h e  a c c i d e n t  happened. 

Columns 6-7: Day, V a r i a b l e  #5. ..Day t h e  a c c i d e n t  happened. 

Columns 8-10: Sequence Number, Var iab le  i/6...An i d e n t i f i c a t i o n  number 

used i n  c o n j u n c t i o n  w i t h  t h e  team, y e a r ,  and month a s  a c a s e  

i d e n t i f i c a t i o n  number. The u s u a l  i d e n t i f i c a t i o n  i s  t h e n  i n  t h e  form 

t eam-yea r -mon th - seq~ence~assu r ing  a unique c a s e  number f o r  each 

i n v e s t i g a t i o n .  

Columns 11-13: General ;  (Not Computerized).  ..Columns 11-13 w i l l  a l l  b e  

coded 000. 

Columns 14-16: County, V a r i a b l e  #8...The county where t h e  a c c i d e n t  

took p l a c e .  Codes come from t h e  Worldwide Geograph ica l  L o c a t i o n  Codes, 

November, 1976 e d i t i o n .  

Columns 17-20: J u r i s d i c t i o n ,  V a r i a b l e  #9...The c l o s e s t  town o r  a r e a  t o  

t h e  a c c i d e n t  s i t e .  Codes from t h e  same s o u r c e  a s  v a r i a b l e  6. Some 

problems may e x i s t  i n  ass ignment  of p roper  j u r i s d i c t i o n  codes e a r l y  i n  

t h e  program. A t  HSRI two examples were: Dixboro,  a v i l l a g e  w i t h i n  

Washtenaw County, was n o t  a n  a l l o w a b l e  code f o r  t h a t  c o u n t y ,  w h i l e  

Brighton,  n o t  i n  Washtenaw County, was v a l i d .  Other  teams had similar 

problems which have s i n c e  been worked o u t ,  b u t  may n o t  have been 

c o r r e c t e d  i n  e a r l y  c a s e s .  Any problems should n o t  have p e r s i s t e d  p a s t  

June of 1977. 

Columns 21-22: Reported a, V a r i a b l e  #lO...The p o l i c e  agency 

g e n e r a t i n g  t h e  a c c i d e n t  r e p o r t  f o r  a p a r t i c u l a r  case .  The codes have 

been supp l ied  by Calapan C o r p o r a t i o n  i n  t h e  v a r i o u s  coding manuals. 

Column 23: A r r i d ~ n  t S p v ~ r i  t y ,  V a r i a b l e  /I1 1.. .A g e n e r a l  d e s c r i p t i o n  of 



t h e  most s e v e r e  i n j u r y  s u s t a i n e d  by an  occupant of an a p p l i c a b l e  v e h i c l e  

w i t h i n  t h e  c a s e ,  ( u s u a l l y  t h e  i n j u r y  which q u a l i f i e s  t h e  c a s e ) .  Codes 

used a r e  1-4 and a r e  r e s p e c t i v e l y :  F a t a l ,  Injury-Overnight 

H o s p i t a l i z a t i o n ,  In jury-Transpor ted t o  a  medical  f a c i l i t y ,  and No 

Transpor t  t o  a  medical  f a c i l i t y .  

Column 24: Sampling F r a c t i o n ,  Var iab le  il12.. .The c a t e g o r y  t o  which t h e  

c a s e  has  been ass igned .  Coded: 1- loo%,  2- 25%, and 3- 10%. 

Columns 25-36: Reports  Submit ted,  V a r i a b l e s  #13-24e.gCases  p r i o r  t o  

A p r i l  of 1977, Vehicle  (column 28, Var iab le  1 6 ) ,  I n t e r v i e w ,  (column 34, 

V a r i a b l e  2 2 ) ,  and Medical ,  (column 34, Var iab le  23) ,  were sometimes 

submi t t ed  w i t h  improper responses .  P r i o r  t o  A p r i l  of 1977, t h e s e  

columns were t o  have been coded w i t h  t h e  t o t a l  number of forms of each 

t y p e  t h a t  were included i n  t h e  case .  A f t e r  A p r i l  of 1977, on ly  t h o s e  

forms p e r t a i n i n g  t o  "app l icab le"  v e h i c l e s  were t o  have been coded. 

(Other  v e h i c l e  forms and i n t e r v i e w  forms were t o  have been inc luded  i n  

t h e  c a s e  bu t  n o t  counted a s  such i n  columns 25-36). It h a s  always been 

t h e  i n t e n t  of t h e  p r o j e c t  t h a t  "Medical" a p p l i e d  on ly  t o  r e p o r t s  o f  

i n j u r i e s  ob ta ined  from a  h o s p i t a l ,  c l i n i c ,  o r  p h y s i c i a n .  P r i o r  t o  A p r i l  

of 1977 t h e r e  were n o t  s p e c i f i c  i n s t r u c t i o n s  t o  t h i s  end,  hence column 

34 (Var iab le  23) being coded w i t h  a  number g r e a t e r  t h a n  0  may i n  f a c t  

mean t h a t  no r e a l  "Medical" r e p o r t  was ob ta ined  b u t  r a t h e r  i n j u r y  

d e s c r i p t i o n s  were g o t t e n  from an occupant  i n t e r v i e w .  The same s i t u a t i o n  

w i l l  e x i s t  i n  a  l a t e r  s e c t i o n ,  Occupant I n j u r i e s ,  O v e r a l l  AIS, i n  t h a t  

b e f o r e  A p r i l  of 1977 they t o  may have been based on i n t e r v i e w s  i n s t e a d  

of a  medical  r e p o r t .  A f t e r  A p r i l ,  1977 t h e s e  columns a s  w e l l  a s  column 

35 (Var iab le  2 1 )  should  be  c o r r e c t ,  and most i f  n o t  a l l  e a r l i e r  c a s e s  

have been c o r r e c t e d  by e d i t i n g .  

Column 37: Number - of Vehic les  Invo lved ,  V a r i a b l e  #25.. .Total  number of 

v e h i c l e s  involved i n  a c c i d e n t  e x c l u s i v e  of non-motor v e h i c l e s .  

Column 38-43: Number of People  Involved:  T o t a l ,  I n j u r e d ,  and F a t a l ,  

Var iab les  #26-28...The t o t a l  number of occupan ts  invo lved  i n  t h e  

a c c i d e n t  (does  n o t  i n c l u d e  p e d e s t r i a n s  o r  w i t n e s s e s )  of t h a t  t o t a l ,  t h e  

number i n j u r e d  a s  r e p o r t e d  by e i t h e r  t h e  p o l i c e  r e p o r t  o r  occupant  

i n t e r v i e w s ,  and of t h e  t o t a l ,  t h e  number k i l l e d .  F a t a l i t i e s  a r e  d e f i n e d  

a s  t h o s e  who d i e  of i n j u r i e s  s u s t a i n e d  i n  a  v e h i c l e  a c c i d e n t  up t o  and 



i n c l u d i n g  30 days a f t e r  t h e  a c c i d e n t .  

Column 4 4 :  Number -- of Case Vehic les  Involved,  V a r i a b l e  #29...The t o t a l  

number of c a s e  ( a p p l i c a b l e )  v e h i c l e s  i n  the  a c c i d e n t .  An a p p l i c a b l e  

v e h i c l e  i s  de f ined  a s  a  passenger  c a r  which was towed from t h e  scene  

because  of impact damage s u s t a i n e d  i n  the  a c c i d e n t  and which was 

occupied a t  the  time of t h e  a c c i d e n t .  Passenger c a r  a l s o  i n c l u d e s  

s t a t i o n  wagons. Pick-up t r u c k s  and vans were added a s  p o s s i b l e  c a s e  

v e h i c l e s  ( a s  long a s  they meet t h e  towed f o r  damage and occupied 

c r i t e r i a ,  beginning on A p r i l  1 ,  1978). None of t h e s e  c a s e s  (vans and 

pickup t r u c k s )  a r e  i n  t h e  d a t a  used f o r  t h e  p r e s e n t  r e p o r t .  

Columns 45-50 :  Number of People  Involved (Case C a r s ) :  T o t a l ,  I n j u r e d ,  

and F a t a l ,  V a r i a b l e s  #30-32. . . P r i o r  t o  A p r i l ,  1977 some t r o u b l e  may be  -- 
found i n  t h e s e  v a r i a b l e s .  A t  t h a t  time i t  i s  p o s s i b l e  t h e  teams were 

coding t h e s e  columns f o r  occupants  of "poss ib le"  a p p l i c a b l e  v e h i c l e s  a s  

w e l l  a s  a c t u a l  c a s e  v e h i c l e s .  That  i s ,  i f  a  v e h i c l e  was a  passenger  c a r  

(even though i t  might no t  have been towed) because  i t  was a  v e h i c l e  t h a t  

i n  d i f f e r e n t  c i rcumstances  could have been a  c a s e  v e h i c l e  i t  was coded 

a s  such. A f t e r  A p r i l ,  1977, t h i s  should n o t  occur  a s  i t  was more 

c l e a r l y  de f ined  i n  t h e  coding manual t h a t  what was b e i n g  sought  was 

in fo rmat ion  on ly  f o r  occupants  of a c t u a l  a p p l i c a b l e  v e h i c l e s .  

Columns 51-52: Time of Day, Var iab le  #33. . .Pr ior  t o  January ,  1977, 

t h e r e  was some confus ion  a s  t o  e x a c t l y  what "Time of Day" meant. The 

summary form gave t h e  i n s t r u c t i o n s  t o  p u t  down t h e  n e a r e s t  hour w h i l e  

t h e  coding manual s a i d  t o  u s e  t h e  hour a s  g iven on t h e  p o l i c e  r e p o r t  

even i f  t h a t  hour h a s  5 9  minutes w i t h  i t .  The l a t t e r  method i s  now 

followed. 

Column 5 3 :  Road Condi t ion ,  V a r i a b l e  i/34...No changes i n  coding between 

v e r s i o n s  cf summary form. A t  t imes ,  t h e  road c o n d i t i o n s  g iven  on t h e  

p o l i c e  r e p o r t  d i f f e r  from t h o s e  r e p o r t e d  by occupan t s  i n  an i n t e r v i e w .  

I n  t h i s  c a s e ,  t h e  i n v e s t i g a t o r s '  op in ion  would b e  coded. Many t imes  t h e  

p o l i c e  r e p o r t  t h e  road c o n d i t i o n s  a s  they  a r e  when t h e  p o l i c e  a r r i v e  a t  

t h e  scene,  which may b e  d i f f e r e n t  from t h e  c o n d i t i o n s  a t  t h e  t ime of t h e  

acc iden t .  

Column 5 4 :  I n t e r s e c t i o n ,  V a r i a b l e  # 3 5 . . . I n t e r s e c t i o n s  apply  o n l y  t o  



roads  o r  highways and do no t  i n c l u d e  p a t h s ,  p r i v a t e  d r i v e s ,  driveways o r  

pa rk ing  l o t s .  

Column 55: Rural-Urban, Var iab le  #36...No c l e a r  c u t  d e f i n i t i o n  e x i s t s  

i n  t h e  NCSS p r o j e c t  t o  p r e c i s e l y  d i f f e r e n t i a t e  between an urban o r  a  

r u r a l  a r e a .  Genera l ly  a n  urban a r e a  i s  coded i f  t h e  a c c i d e n t  l o c a t i o n  

i s  i n  o r  near  a  populated a r e a ,  perhaps  w i t h  b u i l d i n g s  i n  s i g h t .  R u r a l  

would be  coded f o r  farm land ,  a  l i g h t l y  populated a r e a  o u t s i d e  c i t y  

l imits ,  o r  an a r e a  o u t s i d e  of c i t y  l imits w i t h  no b u i l d i n g s  o r  homes. 

Columns 56-57: Type of Impact, V a r i a b l e  #37.. .Clear d e f i n i t i o n s  f o r  

type  of impact have e x i s t e d  s i n c e  t h e  beginning of t h e  p r o j e c t  and no 

changes have been made t o  t h e s e  columns. 

Columns 58-63: Vehicle  Maneuver: D r i v e r  C o n t r o l l e d ,  V a r i a b l e s  ft38-40 

... Two problems e x i s t  i n  t h e s e  columns. The f i r s t  i s  t h e  i n t e n t  of t h e  

q u e s t i o n  a s  p resen ted  i n  t h e  summary form and t h e  second i s  t h e  manner 

i n  which t h e  p o s s i b l e  cho ices  a r e  worded and a s s i g n e d  codes when going 

from t h e  i n t e r v i e w  form t o  t h e  summary form. The i n t e n t  of t h e  

v a r i a b l e s  was e v i d e n t l y  t o  have been t o  code d r i v e r s '  a t t empted  

avoidance maneuvers. T h i s  i n t e r p r e t a t i o n  was n o t  p u t  i n t o  w r i t i n g  u n t i l  

t h e  coding manual r e v i s i o n  of September 1077. Hence, many of t h e  

responses  recorded  i n  t h e s e  columns p r i o r  t o  September,  1977, w i l l  

probably  r e f l e c t  t h e  v e h i c l e  p o s i t i o n  p r i o r  t o  t h e  a c c i d e n t  sequence 

r a t h e r  than t h e  d r i v e r s '  avoidance maneuver. Secondly,  and h e r e  t h e  

f i r s t  problem i s  complicated f u r t h e r ;  t h e  c h o i c e s  g iven  f o r  " v e h i c l e  

maneuver" i n  t h e  summary form a r e  e x a c t  d u p l i c a t e s  of what a p p e a r s  i n  

t h e  i n t e r v i e w  form a s  " v e h i c l e  a c t i v i t y  p r i o r  t o  a c c i d e n t  sequence",  

even though i n  t h e  i n t e r v i e w  form a  s e p a r a t e  s e c t i o n  w i t h  d i f f e r e n t  

codes and d e f i n i t i o n s  i s  provided t o  d e s c r i b e  a t t empted  avo idance  

maneuvers. T h i s  s e c t i o n  i n  t h e  i n t e r v i e w  form i s  f a r  more d e s c r i p t i v e  

of what occurs  i n  t h e  f i e l d  t h a n  t h o s e  a v a i l a b l e  codes i n  t h e  summary 

form. The i n t e r v i e w  forms have had b o t h  s e t s  of codes  s i n c e  February 

1977. Some examples of t h e  problems invo lved  w i t h  t h e s e  codes a r e  a s  

f o l l o w s ;  a  d r i v e r  h a s  braked and w h i l e  b r a k i n g  t u r ~ i e d  toward t h e  r i g h t  

would have t o  be  coded a s  e i t h e r  " s t r a i g h t ,  sowing" o r  " r i g h t  tu rn" ,  a  

d r i v e r  swerved t o  t h e  l e f t  and t h e n  swerved t o  t h e  r i g h t  would have t o  

be  coded e i t h e r  " l e f t  tu rn" ,  " r i g h t  t u r n " ,  "changing l anes" ,  "pass ing" ,  



" s l i d i n g  l e a d i n g  wi th  r i g h t " ,  " s l i d i n g  l e a d i n g  wi th  l e f t " ,  o r  "unknown". 

The c h o i c e s  i n  most c a s e s  do no t  p r o p e r l y  e x p r e s s  what i n  f a c t  t h e  

avo idance  maneuver was. Attempts t o  ana lyze  t h i s  v a r i a b l e  w i l l  p robab ly  

b e  met w i t h  a c e r t a i n  amount of f r u s t r a t i o n .  

Columns 64-66: Approach D e s c r i p t i o n ,  Func t iona l  C l a s s i f i c a t i o n  of 
Roadway, V a r i a b l e s  #41-43...The codes f o r  t h e s e  v a r i a b l e s  remain t h e  

same throughout  t h e  p r o j e c t  though some problems might e x i s t  because  of 

t h e  vagueness  and over-lapping of t h e  roadway type  d e f i n i t i o n s .  

C o l u w s  67-72: Roadway Alignment, V a r i a b l e s  #44-46.. .Codes a r e  t h e  

same f o r  b o t h  summary form v e r s i o n s  and shou ld  p r e s e n t  no problems. 

Columns 73-75: Surf a c e  Type, V a r i a b l e s  #47-49. . .Coding t h e  same, no 

problems. 

Columns 76-78: Speed L i m i t ,  V a r i a b l e s  t50-52...No changes ,  no 

problems. 

Column 79: Crash Recons t ruc t ion ,  V a r i a b l e  //53...No changes o r  

problems. 

Pages 3-4: VEHICLE DESCRIPTION 

Card {I: 100, 200, 300, e t c .  

Columns 1-10: Accident I d e n t i f i c a t i o n ,  V a r i a b l e s  1/61-65 (team { I ,  y e a r ,  

month, day,  sequence~~) . . .Columns 1-10 a r e  r e p e a t e d  from t h e  f i r s t  t e n  

columns of t h e  f i r s t  page of t h e  summary form. The v e h i c l e  number i n  

t h e  a c c i d e n t  (columns 11-13) s e r v e s  a s  t h e  c a r d  number and a s  such 

i d e n t i f i e s  t h i s  c a r d  a s  s e p a r a t e  from o t h e r  ca rds .  

Columns 11-13: Vehicle  Number, V a r i a b l e  #66...See above. V e h i c l e  

number must b e  i n  t h e  form of d i g i t - z e r o - z e r o .  Vehic le  numbers a r e  

ass igned  by t h e  i n v e s t i g a t i n g  team i n  accordance w i t h  g u i d e l i n e s  s e t  o u t  

i n  t h e  coding manual and do n o t  always a g r e e  w i t h  t h e  v e h i c l e  numbering 

system used on t h e  p o l i c e  r e p o r t .  The g e n e r a l  g u i d e l i n e  is :  v e h i c l e  

one i s  t h e  s t r i k i n g  v e h i c l e  o r  i n  t h e  c a s e  of a head-on c o l l i s i o n ,  t h e  

v e h i c l e  on t h e  wrong s i d e  of t h e  road o r  a t  f a u l t .  Other  v e h i c l e s  a r e  



a s s i g n e d  numbers a s  they e n t e r  t h e  a c c i d e n t  sequence i n  regards  t o  

v e h i c l e  number one. 

Columns 14-15: VLN, Number of C h a r a c t e r s ,  Var iab le  It67 ... Length i n  

c h a r a c t e r s  of t h e  Vehicle  I d e n t i f i c a t i o n  Number. Excludes t h e  " s c r i p t  

F" i n  Ford Motor Company V I N s .  I n  most c a s e s  Ford Motor Company 

v e h i c l e s  will have 11 V I N  c h a r a c t e r s ,  General  Motors v e h i c l e s  13,  and 

C h r y s l e r  Corporat ion v e h i c l e s  13. 

Columns 16-22: V I N ;  (Not Computerized). . .The f i r s t  seven numbers of 

t h e  V I N .  Limited t o  seven s o  a s  t o  no t  s p e c i f i c a l l y  i d e n t i f y  a n  

i n d i v i d u a l  v e h i c l e .  

Columns 23-27: Make/Model - Code, V a r i a b l e  Il69.. .The Make/Model Code f o r  

t h e  v e h i c l e  being desc r ibed  us ing  t h e  ~ a k e / M o d e l  Codes s u p p l i e d  i n  t h e  

Calspan coding manual. 

Columns 28-32: Odometer, V a r i a b l e  #6l.. .Odometer read ing  of v e h i c l e  

u n l e s s  i n v e s t i g a t o r  has  r e a s o n  t o  b e l i e v e  t h e  v e h i c l e  has  over  100,000 

m i l e s  on i t ,  i n  which c a s e  t h e  code i s  99,998. The code f o r  unknown i s  

99,999. 

Columns 33-34: Model Year, Var iab le  H71...The y e a r  of t h e  v e h i c l e  i s  

a c t u a l l y  t h e  model y e a r  of v e h i c l e ;  t h e  year  s o l d  and t h e  y e a r  produced 

may n o t  be t h e  same. 

Columns 35-36: Body S t y l e ,  V a r i a b l e  #63...No changes,  no problems, 

though some of t h e  cho ices  l i s t e d  under "Trucksff a r e  a l i t t l e  vague and 

over  l app ing .  

Column 37-39: Vehicle  Weight, V a r i a b l e s  #73-74 ... Weight i s  d i v i d e d  

i n t o  two s e c t i o n s ,  v e h i c l e  weight  and weight  of occupan ts  and cargo.  

Both a r e  coded us ing  t h r e e  columns. Weights a r e  t o  t h e  n e a r e s t  100 

pounds. Ex., 3860-039. 

Column 43: Towing Another Vehicle ,  V a r i a b l e  #75...Does n o t  app ly  t o  

t r a c t o r / t r a i l e r  r i g s  which a r e  assumed n o t  t o  b e  towing and a r e  

considered one v e h i c l e .  

Columns 44-45: Vehicle Damage, V a r i a b l e s  #76, 77, 82 (Object  

con tac ted ,  CDC D i r e c t i o n ,  CDC Extent) . . .These  columns a r e  d i v i d e d  i n t o  

t h r e e  groupings;  Objec t  Contacted,  CDC and Vehic le  Impact by/Impact 



Number. In  t h i s  s e c t i o n  two impacts can be described (though more than  

two impacts may have occurred,  only t h e  two most severe  a r e  coded i n  t h e  

summary). Columns 44 and 4 5  and 55 and 5 6  (Variable 7 6 )  desc r ibe  what 

t h i s  v e h i c l e  h i t .  Columns 46-52 ad 57-63 a r e  the  C o l l i s i o n  Deformation 

C l a s s i f i c a t i o n ,  o r  CDC. The NCSS ana lys i s  da t a  f i l e  makes use of two 

components of the  CDC, f o r c e  d i r e c t i o n  (Variable 7 7 )  and CDC e x t e n t  

(Variable  8 2 ) .  Columns 53  and 5 4  and 6 4  and 6 5  d e s c r i b e  what v e h i c l e  

was s t ruck  and what impact number i n  the  whole sequence t h a t  s t r i k e  was. 

Objects o ther  than veh ic l e s  a r e  coded a s   vehicle" 0. 

Column 6 6 :  Vehicle - Towed - from -9 Scene Variable #94...Coded from p o l i c e  

r epo r t  un less  o ther  information i s  a v a i l a b l e  t o  t he  con t r a ry .  

Column 6 7 :  Source of Vehicle Data, Variable  /I95 . .Where was v e h i c l e  

inspec ted?  Or, was i t  inspec ted?  

Column 6 8 :  Vehicle In spec t ion  b~ Inves t iga to r ,  Var iab le  896 . .  .Number 

of v i s i t s  needed t o  f i n d  and in spec t  vehic le .  8= 8  o r  more v i s i t s ,  0.: 

not  inspected.  

Column 6 9 :  On e a r l y  cases=Seat  Type, on l a t e r  cases=Applicable  o r  non- 

app l i cab le  Vehicle. (Early cases  a r e  pre-April 1 9 7 7 ) .  Variable  !I97 on 

l a t e r  cases  and 898  on e a r l i e r  cases  ( i f  those e a r l y  ca ses  have n o t  been 

cor rec ted) .  I n  the e a r l i e r  v e r s i o n  of the  summary form, column 6 9  i s  

used t o  code s e a t  type while  i n  the  l a t e r  vers ion  the  column deno te s  

appl icable  o r  non-applicable veh ic l e .  I n  t he  newer summary, column 7 0  

denotes s e a t  type. The remaining v a r i a b l e s  on e i t h e r  form (though n o t  

i n  the  same order  because of t he  i n s e r t i o n  of 6 9  a s  a p p l i c a b l e  o r  non- 

appl icable  veh ic l e  i n  t h e  January,  1 9 7 7  form) a r e  t h e  same. I n  t h e  

o lde r  form t h e r e  a r e  7 7  columns per  app l i cab le  v e h i c l e  card while  i n  t he  

newer form t h e r e  a r e  7 8 .  I n  the  a n a l y s i s  f i l e  Var iab le  A97 i s  t h e  Case 

Vehicle I n d i c a t o r ,  and Var iab le  / I98 i s  t h e  Sea t  Type. Both of t h e s e  a r e  

q u i t e  cons i s t en t  i n  t h e  a n a l y s i s  f i l e .  

The summary form t h a t  was made a v a i l a b l e  i n  January of 1 9 7 7  w a s  not  

immediately put  i n t o  use  by t h e  NCSS teams, consequent ly,  t h e r e  v i l l  be 

a  per iod of overlap i n  t he  use of the o l d e r  and the  newer v e r s i o n s  of 

t he  summary. The o lde r  form should have disappeared from use about  

Apr i l  of 1 9 7 7 .  



Column 70: Old form: Head R e s t r a i n t  Type, New form: F r o n t  S e a t  Type, 

V a r i a b l e  /I99 (Old Form), /I98 (New Form) 

Columns 71-72: Old form: Measurement, Top of S e a t  Cushion t o  Top of 
Head R e s t r a i n t ,  L e f t  F r o n t ,  Var iab le  ill00 (Old Form) - -- 

Column 71: New form: Head R e s t r a i n t  Type, Var iab le  !I99 (New Form) 

Columns 73-74: Old form: Measurement, Top of Sea t  Cushion t o  Top of 
Head R e s t r a i n t ,  RF, V a r i a b l e  #lo1 (Old Form) - 

Columns 72-73: New form: Measurement, Top of S e a t  Cushion t o  Top of 

Head R e s t r a i n t ,  LF, V a r i a b l e  /I100 (New Form) - - 
Column 75: Old form: - Side  S t r u c t u r e  Performance,  Door Opening, 

V a r i a b l e  ii102 (Old Form) 

Columns 74-75: New form: Measurement, Top of S e a t  Cushion t o  Top of - 
Head R e s t r a i n t ,  RF, V a r i a b l e  # I 0 1  (New Form) - 

Column 76: Old form: La tch  o r  Hinge Damage, V a r i a b l e  8103 

Column 76: New form: S ide  S t r u c t u r e  Performance, Door Opening, 

Var iab le  81 02 

Column 77: Old form: I n t r u s i o n ,  V a r i a b l e  ill04 

Column 77: New form: La tch  o r  Hinge Damage, V a r i a b l e  / /I03 

Column 78: New form: I n t r u s i o n ,  V a r i a b l e  ill04 

Page 5: OCCUPANT DESCRIPTION 

Card /I: 101, 102, 201, e t c .  ( d i g i t - z e r o - d i g i t ) .  Columns 1-10: 

Accident I d e n t i f i c a t i o n ,  same a s  General  and V e h i c l e  pages.  V a r i a b l e s  

#187-191 (team #, y e a r ,  month, day,  sequence ii). 

Columns 11-13: Occupant Number, V a r i a b l e  ii193...The occupant  number i s  

a t h r e e  d i g i t  code where t h e  f i r s t  d i g i t  i n d i c a t e s  t h e  v e h i c l e  cumber, 

which i s  c o n s i s t e n t  w i t h  t h e  v e h i c l e  numbering i n  t h e  r e s t  of t h e  c a s e .  

The second number i s  always ze ro .  The t h i r d  number does  n o t  i n d i c a t e  

t h e  a c t u a l  p o s i t i o n  i n  t h e  v e h i c l e  of t h e  occupan t  b u t  r a t h e r  t h e  o r d e r  



i n  which t h a t  occupant i s  placed.  An occupant whose number was 101 

would most l i k e l y  b e  a d r i v e r  b u t  could  a l s o  be  t h e  f i r s t  occupant 

l i s t e d  on t h e  p o l i c e  r e p o r t  i n  a v e h i c l e  w i t h  no d r i v e r .  (This  would b e  

p o s s i b l e  i n  t h e  c a s e  of a parked c a r  t h a t  was occupied w i t h  no one i n  

t h e  d r i v e r s '  p o s i t i o n . )  The s e a t i n g  p o s i t i o n  of a n  occupan t  may b e  

determined by columns 14 and 15,  V a r i a b l e  #194. 

Columns 14-15: P o s i t i o n  Vehic le ,  V a r i a b l e  #194...A two column code 

where t h e  f i r s t  column i n d i c a t e s  which s e a t  t h e  occupant  i s  i n  and t h e  

second column i n d i c a t e s  t h e  exac t  l o c a t i o n ,  ( i . e . ,  l e f t ,  c e n t e r ,  r i g h t ,  

o r  on t h e  f l o o r ,  l e f t ,  c e n t e r ,  r i g h t ,  e n t i r e ) .  No changes  have been 

made i n  t h e s e  two columns o r  i n  t h e  Occupant Number column though one  

problem might e x i s t .  E a r l y  i n  t h e  p r o j e c t ,  p robab ly  b e f o r e  February of 

1977, some teams may have thought t h e  s e a t i n g  p o s i t i o n  q u e s t i o n  meant 

t h e  p o s i t i o n  of t h e  occupants  a f t e r  impact ,  hence some occupan ts ,  though 

normal ly  s e a t e d  b e f o r e  t h e  a c c i d e n t ,  may b e  coded a s  b e i n g  on t h e  f l o o r  

i f  t h a t  i s  where they were p o s i t i o n e d  a f t e r  t h e  v e h i c l e  came t o  r e s t .  

I f  an  occupant i s  on t h e  l a p  of a n o t h e r  pe rson ,  t h e  l a p  s e a t e d  occupant  

w i l l  have a d i f f e r e n t  occupant  number b u t  should  b e  coded a s  be ing  t h e  

same. s e a t i n g  p o s i t i o n  a s  t h e  p e r s o n  on whom h e  o r  s h e  i s  s i t t i n g .  I n  

t h e  same manner two occupants  s i t t i n g  i n  t h e  c e n t e r  a r e a  of a s e a t  w i l l  

have d i f f e r i n g  occupant numbers b u t  a g a i n ,  w i l l  be coded a s  be ing  i n  t h e  

same s e a t .  

Columns 16-17: &, V a r i a b l e  ill95 ... U s u a l l y  coded from t h e  p o l i c e  

r e p o r t  u n l e s s  t h e r e  i s  good reason  t o  code o therwise .  

Columns 18-19: Height ,  V a r i a b l e  i\196...Usually coded from t h e  

i n t e r v i e w  form though may b e  from t h e  medica l  r e p o r t .  

Columns 20-22: Weight, V a r i a b l e  #197...Coded i n  same way a s  Height .  

Column 23: Sex, V a r i a b l e  #198...Code 4;  Female, Unknown i f  P r e g n a n t ,  

w i l l  probably  n o t  appear  a s  o f t e n  a s  i t  shou ld .  With no i n t e r v i e w  o r  

o t h e r  occupant  i n t e r v i e w  i n f o r m a t i o n ,  a female  between t h e  ages  o f  1 3  

and 54 shou ld  be  coded a s  Unknown i f  P regnan t .  

Columns 24-25: R e s t r a i n t  &, V a r i a b l e s  /\199-201 ( P o l i c e ,  I n t e r v i e w  

and I n v e s t i g a t o r ) .  On many of t h e  c a s e s ,  v a r i a b l e  #199, R e s t r a i n t  Use, 

P o l i c e ,  w i l l  be coded Unknown. Not a l l  of t h e  p o l i c e  r e p o r t s  have  



p r o v i s i o n s  f o r  r e p o r t i n g  r e s t r a i n t  use.  I n  Michigan t h i s  was t h e  c a s e  

u n t i l  January of 1978. The column f o r  R e s t r a i n t  Use, I n t e r v i e w  i s  t o  be 

coded w i t h  t h e  in format ion  provided by t h e  occupant even i f  t h a t  

i n f o r m a t i o n  i s  obv ious ly  i n c o r r e c t ,  f o r  example, i f  a  d r i v e r  s a y s  h e  was 

us ing  l a p  and s h o u l d e r  b e l t s  and t h e  v e h i c l e  was n o t  s o  equipped. The 

column f o r  R e s t r a i n t  Use, I n v e s t i g a t o r  i s  coded t o  t h e  b e s t  of t h e  

i n v e s t i g a t o r s '  knowledge on t h e  b a s i s  of p o l i c e  r e p o r t ,  i n t e r v i e w ,  

v e h i c l e  in format ion  and i n j u r y  in format ion .  

Column 27: I n j u r y  S e v e r i t y  ( P o l i c e  R a t i n g ) ,  V a r i a b l e  #202...The i n j u r y  

s e v e r i t y  of an  occupant a s  i n i t i a l l y  p u t  down on t h e  p o l i c e  r e p o r t .  May 

d i f f e r  d r a m a t i c a l l y  from a c t u a l  i n j u r y  r e p o r t  from e i t h e r  t h e  occupant  

o r  t h e  medical  r e p o r t .  

Column 28: Ejection-Entrapment,  Var iab le  #203- .Complete E j e c t i o n :  

Occupant's body i s  e n t i r e l y  o u t s i d e  c a r  b u t  may b e  i n  c o n t a c t  w i t h  c a r .  

P a r t i a l  e j e c t i o n :  P a r t  of occupant ' s  body remains w i t h i n  t h e  c a r .  

P a r t i a l  e j e c t i o n  and t rapped :  A s  i n  p r e v i o u s  d e f i n i t i o n ,  b u t  p a r t  of 

body i s  t rapped  by c a r ;  ex.  p a r t  of body o u t s i d e  c a r  b u t  c o l l a p s e  of 

s t r u c t u r e  p i n s  occupant ;  occupant  p a r t i a l l y  e j e c t e d  b u t  over tu rned  c a r  

r e s t s  on p a r t  o f  body. 

Columns 29-30: E j e c t i o n  - Area,  V a r i a b l e  #204...No changes ,  s e l f  

exp lana to ry .  

Column 31: NCSS C l a s s i f i c a t i o n ,  V a r i a b l e  / / 2 0 5 . . . C l a s s i f i c a t i o n  of 

occupant 's  degree  of medical  t r e a t m e n t .  Should b e  s e l f  e x p l a n a t o r y .  

Column 32: O u t p a t i e n t  Visits, V a r i a b l e  #206...Number of o u t p a t i e n t  

v i s i t s  by occupant  no t  i n c l u d i n g  i n i t i a l  v i s i t  t o  t r e a t m e n t  f a c i l i t y .  

Columns 33-34: A c t i v i t y  R e s t r i c t i o n  (Bed R e s t ) ,  V a r i a b l e  #207...Bed 

Rest  i s  t h e  number of days t h e  occupant  was conf ined  t o  bed o r  t h e  

number of days  suggested by a  medical  p e r s o n  t h a t  h e  be conf ined t o  bed 

a f t e r  e i t h e r  be ing  r e l e a s e d  from t h e  h o s p i t a l  o r  r e t u r n i n g  from a  

t r ea tment  f a c i l i t y .  The codes f o r  Bed R e s t ,  a s  w e l l  a s  t h e  r e s t  of t h e  

a c t i v i t y  r e s t r i c t i o n  s e c t i o n ,  w i l l  be g i v e n  a s  a  t a b l e  a t  t h e  end of 

t h i s  s e c t i o n .  

Columns 35-36: Other R e s t r i c t i o n s ,  V a r i a b l e  #208...Period when u s e  of 

cane,  c r u t c h e s ,  e t c . ,  was r e q u i r e d .  (From i n i t i a t i o n  t o  t e r m i n a t i o n  of 



use.  ) 

Columns 37-38: Work Days L o s t ,  Var iab le  #209...Work Days Lost  should  

app ly  on ly  t o  f u l l  time c o l l e g e  s t u d e n t s  o r  f u l l  t ime workers f o r  c a s e s  

on o r  a f t e r  September of 1977. P r i o r  t o  September we had no s p e c i f i c  

i n s t r u c t i o n s  f o r  coding t h i s  v a r i a b l e  thus  many non f u l l  t ime c o l l e g e  

s t u d e n t s  and non f u l l  t ime workers were coded a s  having l o s t  t ime a t  

work . 
Columns 39-40: Days & H o s p i t a l ,  Var iab le  8210.. .The number of days  an 

occupant has  s t ayed  i n  t h e  h o s p i t a l .  Does n o t  i n c l u d e  t h o s e  t r e a t e d  and 

r e l e a s e d .  Occupant must have s tayed  overn igh t  o r  twenty-four hours .  

P a r t s  of a day count a s  a whole day. 

Columns 33-40: A c t i v i t y  R e s t r i c t i o n  Coding, V a r i a b l e s  //207-210 

Column 41: Neck I n j u r y ,  V a r i a b l e  #211...Neck i n j u r i e s  a r e  on ly  coded 

i f  t h e  v e h i c l e  i n  which t h e  occupant o r  occupants  were s e a t e d  was s t r u c k  

from t h e  r e a r .  A r e a r  end s t r i k e  is def ined  a s  a c l o c k  d i r e c t i o n  i n  t h e  

CDC of 4 t o  8. Thus an occupant may have an a c t u a l  neck i n j u r y  b u t  i t  

i s  n o t  coded a s  such u n l e s s  t h e  d i r e c t i o n  of f o r c e  is  4 t o  8. 

Column 42: I n t e r v i e w  C o r n l e t i o n ,  V a r i a b l e  iI212.. .Se l f  e x p l a n a t o r y  

excep t  code 7, Other ,  which most o f t e n  i s  i n t e r v i e w  i n f o r m a t i o n  o b t a i n e d  

from a p a r e n t  o r  a d u l t  concerning a c h i l d .  I f  I n t e r v i e w  Completion i s  

coded YES, no connect ion should be  made between t h e  number of i n t e r v i e w s  

completed and V a r i a b l e  #22, I n t e r v i e w  Forms completed,  a s  t h e  l a t t e r  i s  

on ly  counted f o r  occupants of a p p l i c a b l e  v e h i c l e s .  Though t h e s e  two 

numbers may o f t e n  be t h e  same, t h e r e  is  no e x a c t  c o r r e l a t i o n  between 

them. 

Column 43-47: 1 s t  O I C  and AIS, V a r i a b l e  8217...No problems. 

Columns 54-68: 2nd O I C  and AIS, V a r i a b l e  //224...No problems. 

Columns 65-75: 3 r d  O I C  and AIS, Variable  #23! 

Columns 48-49, 59-60, and 70-71: Source,  V a r i a b l e s  //218, 225, 

and 232. I n j u r y  Source (Occupant Contact  i n  e a r l i e r  forms) codes 

changed i n  February of 1977. These changes appeared i n  t h e  Vehic le  Form 

of t h a t  d a t e .  A s  i n  some o t h e r  c a s e s ,  t h e s e  forms d i d  n o t  immediate iy  

g e t  superceded by t h e i r  replacements ,  b u t  con t inued  i n  u s e  u n t i l  s b o u t  



-- - --- - - - ................................................................... 
Time ....................................... Actua l  Time 

I Code i n  Days 
--------------------$------------------------------------------------- 

I 
Days . I 0 0 None . . I 0 1 1 day 

0 .  I 0 2  2  days ................ . . I t o  

Weeks . . . . 
e .  . . . . 

Months . . . . 
D .  . .  . . 

Years . . 
0 .  

................ 
20 days 

3 weeks 
4  weeks ................ ................ ................ 

20 weeks 

5  months 
6 months 

................ ................ 
40 months 

4 Years 
5  y e a r s  ................ ................ ................ 

10 o r  more y e a r s  

Permanent 
F a t a l i t y  

Not A p p l i c a b l e  
Unknown 

May o r  June  of 1977. Thus t h e r e  w i l l  be a  p e r i o d  of o v e r l a p  i n  t h e  u s e  

of t h e  two v e r s i o n s  of I n j u r y  Source codes.  The two s e t s  of codes were  

b a s i c a l l y  t h e  same i n  t h e  s e l e c t i o n s  g iven  b u t  d r a m a t i c a l l y  d i f f e r e n t  i n  

t h e  coding.  A t a b l e  showing t h e  d i f f e r e n c e s  i s  inc luded  on a  s e p a r a t e  

Columns 50-53, 61-64, and 72-75: I C D A  R a t i n g ,  V a r i a b l e s  #219, 226, and 

233. The I C D A  coding book i s  a v a i l a b l e  i n  a  number of e d i t i o n s .  The 

NCSS teams p r i o r  t o  A p r i l  of 1977 were  n o t  i n s t r u c t e d  as t o  which 



e d i t i o n  t o  use.  Cases from January of 1977 through A p r i l  of 1977 may 

have been coded us ing two d i f f e r i n g  v e r s i o n s  of t h e  ICDA. A s  of A p r i l  

of 1977, t h e  Hosp i ta l  Adaptat ion of t h e  I C D A ,  2nd e d i t i o n ,  was s u p p l i e d  

t o  t h e  NCSS teams f o r  t h e  purpose  of uniform i n j u r y  coding.  The 

d i f f e r e n c e s  i n  t h e  ICDA coding p r i o r  t o  A p r i l  1977 a r e  included on a  

s e p a r a t e  l i s t  t h a t  fo l lows.  Th is  l i s t  g i v e s  d i f f e r e n c e s  by code number 

and n o t  i n j u r y  d e s c r i p t i o n .  S i m i l a r i t i e s  o r  i n s t a n c e s  where t h e r e  is  no 

change i n  coding a r e  a l s o  included.  There  a r e  many codes  used i n  t h e  

e a r l y  ICDA manual t h a t  a r e  n o t  used a t  a l l  i n  t h e  l a t e r ,  hence 

i d e n t i f i c a t i o n  should n o t  b e  d i f f i c u l t .  I f  need be,  t h e  I C D A s  may b e  

checked a g a i n s t  t h e  OICs f o r  v e r i f i c a t i o n .  

Column 76: O v e r a l l  u, Var iab le  #234...In most c a s e s  t h e  same a s  t h e  

h i g h e s t  i n d i v i d u a l  AIS, though i t  may b e  h i g h e r  than  any one AIS. 

Columns 77-78: m, V a r i a b l e  8235.. .Sum of t h e  s q u a r e s  o f  t h e  h i g h e s t  

AIS code i n  each of t h e  t h r e e  most s e v e r e l y  i n j u r e d  body a r e a s .  ( ISS  

body a r e a s  d i f f e r  from AIS body a r e a s . )  

This ISS was n o t  in t roduced  u n t i l  May of 1977. Cases b e f o r e  t h i s  

d a t e  w i l l  n o t  have an ISS u n l e s s  supp l ied  o r  c a l c u l a t e d  by Calspan o r  

NHTSA. Cases a f t e r  May of 1977 may n o t  have an ISS due t o  t h e  u s e  of an  

e a r l i e r  v e r s i o n  of t h e  summary form. Cases of May, June,  and J u l y  1977 

may have " i n f l a t e d "  ISSs due t o  m i s c a l c u l a t i o n s  based on improper 

c a l c u l a t i o n  i n s t r u c t i o n s .  

Page 6: COLLISION SEVERITY 

Card #:  010, 020, e t c .  ( ze ro-d ig i t -ze ro) .  Columns 1-10: Accident  

I d e n t i f i c a t i o n ,  same a s  p rev ious  c a r d s  V a r i a b l e s  W2-6. 

Columns 11-13: Card Number; (Not Computerized). . .  I n  a d d i t i o n  t o  

i d e n t i f y i n g  t h e  keypunched c a r  a s  t h a t  of t h e  C o l l i s i o n  S e v e r i t y  page,  

t h i s  card  number i s  used t o  deno te  t h e  o r d e r  of s e v e r i t y  of t h e  

i n d i v i d u a l  c r a s h  runs  w i t h i n  a  case .  A one i n  column 12 i n d i c a t e s  t h a t  

t h i s  c rash  run  h a s  t h e  h i g h e s t  D e l t a  V w i t h i n  t h e  c r a s h  runs  done,  a  two 

i n d i c a t e s  t h e  second h i g h e s t  D e l t a  V, e t c .  



Column 14: Vehicle Number, Variable  #118...The v e h i c l e  number w i t h i n  

t h e  case  (and cons i s t en t  wi th  the  numbering system used throughout t h e  

case)  of the v e h i c l e  whose Delta  Vs follow i n  columns 20-27, 29-36, and 

17-18. In  most cases ,  v e h i c l e  number one. 

Column 15: Impact - with Vehicle Number, Variable /I1 19.. .The v e h i c l e  

s t r u c k  by o r  s t r i k i n g  t h e  veh ic l e  i n  column 14, Variable  il118. 

Column 16: Impact Number, Variable  ill 20.. .The impact number w i th in  the  

case t h a t  i s  being quan t i f i ed  by t h e  Delta  Vs t h a t  follow. W i l l  be  

cons i s t en t  with the  impact numbering used i n  the  r e s t  of t he  case. 

Columns 17-18: Impact Speed, Variable 8121...The impact speed of t h e  

veh ic l e  described i n  Variable  ij119. W i l l  only appear i f  damage and 

t r a j e c t o r y  run was made which may be ascer ta ined  by check f o r  codes of 1 

o r  2 i n  columns 19 and 50 (Variables  122 and 140).  

Column 19: Data Source, Variable  #122...The type of damage and 

t r a j e c t o r y  run, e i t h e r  with d e t a i l e d  damage o r  CDC only. 

Columns 20-21: Del ta  V MPH, To ta l ,  Variable  #I23 

Columns 22-24: Del ta  V MPH, Longitudinal ,  Variable  #124.  (NOTE: Codes 

a r e  not usable  i n  the  ADAAS f i l e  a t  the present  t ime.) 

Columns 25-27: --- Del ta  V MPH L a t e r a l ,  Variable  ij126. (NOTE: Codes a r e  

not usable i n  the  ADAAS f i l e  a t  the present  t ime.) 

Column 28: Data Source, Damage Only, Variable  #128...Type of damage 

only run made. May be CDC on ly ,  Detai led Damage only,  o r  i n s u f f i c i e n t  

data .  

Columns 29-30: De l t a  V MPH, To ta l ,  Variable  ij129.. .Tota l  De l t a  V MPH 

based on Damage po r t ion  of c rash  run r a t h e r  than Damage and Tra j ec to ry  

a s  i n  v a r i a b l e  123, columns 20 and 21. 

Columns 31-32: Del ta  V MPH, Longitudinal ,  Variable  1/130...Longitudinal 

Delta V MPH based on Damage po r t ion  of c rash  run r a t h e r  than  Damage and 

Trajectory a s  i n  v a r i a b l e  124, columns 22-24. F i r s t  column (31) i s  

p o s i t i v e  o r  negat ive s ign .  (NOTE: Codes a r e  not usable  i n  t he  ADAAS 

f i l e  a t  t he  present  t ime.) 

Columns 34-36: Del ta  V MPH, L a t e r a l ,  Variable  #132. . .Lateral  Del ta  V 



MPH based on Damage por t ion  of crash run r a t h e r  than Damage and 

Tra jec tory  a s  i n  v a r i a b l e  126, columns 25-27. Also inc ludes  p o s i t i v e  o r  

nega t ive  s ign.  (NOTE: Codes a r e  not usable i n  the ADAAS f i l e  a t  t he  

p re sen t  time.) 

Columns 37-41: Rela t ive  Veloci ty,  Longitudinal & L a t e r a l ,  Variables  

134-135 t o  have been l e f t  blank a s  per i n s t r u c t i o n s  i n  t h e  coding 

manual. 

Columns 45-75: Same a s  Columns 14-44 but  using the  second veh ic l e  i n  

t he  impact a s  a  f o c a l  po in t .  

INJURY SOURCE/OCCUPANT CONTACT CODES 

Codes a s  used 2/77 and l a t e r  (up t o  the  end of March, 1978) 

EXTERIOR OBJECT INTRUSION 
None 
Hood 
Rai l  (guard o r  f ence- ra i l )  
Pole ( te lephone ,  s ign )  
Tree Limb 
Other Vehicle 
Other ( spec i fy  1 
Unknown 

INTERIOR OBJECTS CONTACTED (Ci rc l e  a l l  i tems contac ted)  
FRONT PASSENGER COMPARTMENT 
None 0 0 
Instrument Panel  0 1 
Steering Assembly 0 2 
Windshield 03 
Glove Compartment Area 04 
Hardware Items ( a sh t r ay ,  instruments ,  knobs, keys)05 
Heater o r  A / C  Ducts 0 6 
A/C o r  Ven t i l a t i ng  Ducts 0 7 
Mirrors 0 8 
Parking Brake 0 9 
Radio 10 
Sunvisors,  F i t t i n g s  and/or  Top Molding (header)  11 
Transmission S e l e c t o r  Lever (column mounted) 1 2  
Add-on equipment ( C B ,  t ape  deck, a i r  cond i t i one r )  13 
Parce l  Tray 14 



SIDES - 
Side  I n t e r i o r  S u r f a c e  
Hardware 
Armrests 
A-Pi l l a r  
B - P i l l a r  
C - P i l l a r  
D - P i l l a r  
Courtesy L i g h t s  
Window G l a s s  
Window Frame 

INTERIOR 
Front  Seatback 
R e s t r a i n t  System Hardware 
R e s t r a i n t  System Webbing 
Head R e s t r a i n t s  
A i r  Cushion 
Other  Occupants 
I n t e r i o r  O b j e c t s  Loose ( s p e c i f y  1 

ROOF 
7 

Roof S ide  R a i l s  
Sunvisors  , F i t t i n g s  and /or  Top Molding ( h e a d e r )  
Roof o r  C o n v e r t i b l e  Top 
Coat Hooks 

FLOOR 
Transmiss ion S e l e c t o r  Lever  
Parking Brake Handle 
F loor  
Foot C o n t r o l s  
Console 

REAR 
7 

Backl igh t  ( r e a r  window) 
Back l igh t  Header 

EXTERIOR TO PASSENGER COMPARTMENT 
Hood 
Objec t s  E x t e r i o r  t o  Car 
Outs ide  S u r f a c e  of Car 
Other (may i n d i c a t e  more than one i tem;  

s p e c i f y  ) 
Unknown E x t e r i o r  Object  

MTACT SOURCE (Impact Force)  

UNKNOWN AREA OF CONTACT 



Codes used p r i o r  t o  2/77. 

EXTERIOR OBJECT INTRUSION 
Hood 
Po le  ( f  ence-top r a i l )  
Po le  ( t e l e p h o n e ,  s i g n )  
Tree  Limb 
Other  
Unknown 

INTERIOR OBJECTS CONTACTED ( C i r c l e  a l l  items c o n t a c t e d )  
FRONT OF PASSENGER COMPARTMENT -- 
Ins t rument  Pane l  0 6 
S t e e r i n g  Assembly 0 7 
Windshield 0 8 
Glove Compartmen t Area 0 9 
Hardware I tems ( a s h t r a y ,  i n s t r u m e n t s ,  knobs) 10 
Hea te r  o r  A/C Ducts 11 
A/C o r  V e n t i l a t i n g  Ducts 12 
Mir ro rs  1 3  
Parking Brake 1 4  
Radio 1 5  
Sunvisors ,  F i t t i n g s  and /or  Top Molding (header )  16 
Transmiss ion S e l e c t o r  Lever  17 

SIDES 
S u r f a c e  o r  S ide  I n t e r i o r s  
Hardware 
Armrests 
A-Pi l l a r  
B - P i l l a r  
C-P i l l a r  
D-Pi l l a r  
Courtesy L i g h t s  



INTERIOR 
Back of S e a t s  
R e s t r a i n t  System Hardware 
R e s t r a i n t  System Webbing 
Head R e s t r a i n t s  
Other  Occupants 
I n t e r i o r  Object  Loose 

ROOF - 
Roof S i d e  R a i l s  
Sunvisors  , F i t t i n g s  and /or  Top Molding (header )  33 
Roof o r  C o n v e r t i b l e  Top 3 4 
Coat Hooks 3 5 

FLOOR 
Transmiss ion  S e l e c t o r  Lever 
F l o o r  
Foot C o n t r o l s  
Console 

REAR - 
Backl igh t  ( r e a r  window) 
Back l igh t  Header 

EXTERIOR PASSENGER COMPARTMENT 
Hood , . 4 2 
Objec t s  E x t e r i o r  t o  Car 4 3 
O b j e c t s  S u r f a c e  of Car 4 4 
Other  (may i n d i c a t e  more than one i t em)  4 5 
Unknown 9 9 

ICDA & H-ICDA: LISTING OF CODING DIFFERENCES 

The fo l lowing  is  a l i s t  of coding d i f f e r e n c e s  between t h e  I C D A  

manual used by teams p r i o r  t o  A p r i l  of 1977  and t h e  H-ICDA manual u s e  

a f t e r  A p r i l  of 1977 .  The o l d  codes appear  i n  t h e  l e f t  hand column and 

t h e  newer codes appear  i n  t h e  r i g h t  hand column. Where t h e  same numeric 

codes a r e  used (bu t  wi th  s l i g h t l y  o r  comple te ly  d i f f e r e n t  meanings) b o t h  

w i l l  be l i s t e d .  I f  a numeric code i s  used i n  one v e r s i o n  of t h e  manual 

b u t  n o t  i n  t h e  o t h e r  t h e  code w i l l  be g i v e n  f o r  t h e  one  used and "none" 

w i l l  be g i v e n  i n  t h e  o t h e r  column. I f  t h e  e x a c t  same d e f i n i t i o n  a p p e a r s  

i n  t h e  manuals under two d i f f e r e n t  numeric codes ,  t h e  two e q u i v a l e n t  

codes w i l l  be given.  I f  a code i s  used i n  one v e r s i o n  and n o t  i n  t h e  

o t h e r ,  and t h e r e  i s  no e q u i v a l e n t  meaning i n  t h e  second,  t h e  second 

column w i l l  be l e f t  b l a n k  ( o r  v i c e  v e r s a ) .  I f  a code does n o t  a p p e a r ,  

t h e r e  is  no d i f f e r e n c e  i n  o l d  o r  new. 
804 0 
804.1 

none 
none 



804.9 
805.2  
805.3  
805 .4  ( 8 0 5 . 4  same a s  8 0 5 . 6 )  
805 .5  (805 .5  same a s  8 0 5 . 7 )  
805.6 
8 0 5 -  7 
none 
806.2  
806.3 
806.4  ( 8 0 6 . 4  same a s  806 .6 )  806.4  
806.5 (806 .5  same a s  806 .7 )  
806.6 
8 0 6 -  7 
none 
808.0 
808 .1  
none 
none 
none 
none 
none 
none 
809  0 
809.1  
809 .9  
818 .0  
818.1  
818.9 
819.0  
819.1  
819.9  
820.0  (very s i m i l a r ,  d i f f e r e n t  wording) 
820.1  (very s i m i l a r ,  d i f f e r e n t  wording) 
824.0 
824.1  
none 
none 
none 
none 
none 
none 
none 
827.0  
827.1 
8 2 7 . 9  
828.0 
828.1  
828.9 
830.0 ( s i m i l a r  though n o t  e x a c t l y  same) 
830.1  ( " 

I 1  I 1  I t  

I I II I t 
It 1 

830 .9  ( I' 
I I II 1) 

" 1 
831.0  ( " 

11 
If 1 

831.1  ( I I I 1  I I > 

none 
805.2 
805.3 
805.4  
805.5  
805.6 
805.7 
805.8  
806.2 
806.3 

806.5  
806.6 
806.7 
806.8 
808.0  
808 .1  
808.2 
808.3  
8 0 8 . 4  
808 .5  
808 .6  
808.7  
none 
none 
none 
none 
none 
none 
none 
none 
none 
820.0  
820.1  
824 .0  
8 2 4 . 1  
8 2 4 .  2 
8 2 4 . 3  
8 2 4 . 4  
824.5  
824.6  
824.7  
824 .8  
none 
none 
none 
none 
none 
none 
830.0  (Note t h e  fol low- 
830 .0  i n g  d i f f e r e n c e  
830 .9  i n  t h e  8 3 0  sec-  
831.0  t i o n :  
831 .1  D i s l o c a t i o n s . . .  



831.9 ( " 1 I I I 11 > 
832.0 ( " 

I 1  I 1  I t  
IT > 

832.1 ( I' 
I I 11 I I > 

832.9 ( " 
1 I I f  I I > 

833.0 ( " 11 11 I I 1 
833.1 ( I' 

I t  11 I I 
If > 

833.9 ( " 
I I 11 I I 

It > 
834.0 ( " 

I I I1  I I 

I I I 1  I I 
> 

834.1 ( I' It > 
834.9 ( " 11 11 I 1  

11 11 I I 
If > 

835.0 ( " 
11 . 11 

> 
835.1 ( " 

I 1  

I I 11 1 I 
" > 

835.9 ( " 
I I 11 I I 

> 
836.0 ( " I, > 
836.1 ( " I 1  I 1  I 1  1 
836.9 ( " 

11 11 I 1  > 
837.0 ( " 

I I 1 I I 1  > 
837.1 ( " 

I I I 1  11 
I1 > 

837.9 ( " 
11 11 I I 

I I 
> 

838.0 ( " 
I 1  11 

1 I 
> 

838.1 ( I' 
I I 11 

1 I I I 
" > 

838.9 ( " I 1  

1 I 
If > 

839.0 ( " I 1  I! 

1 I 
> 

839.1 ( " 
I 1  I 1  

I1 > 
none (d i f f e r ences  g r e a t e r  than above) 
none 
839.5 
839.6 
8 3 9 -  7 
8 3 9 -  8 
839.9 
840.0 
none 
none 
none 
none 
none 
841.0 
none 
none 
none 
none 
none 
842 .0  
842.1 
none 
none 
none 
none 
843 0 
none 
none 
none 
none 

831.9 
832 0 
832.1 
832.9 
833.0 
8 3 3 -  1 
833.9 
834.0 
834.1 
834.9 
8359 0 
835.1 
835.9 
836.0 
8360 1 
836.9 
837.0 
837.1 
837.9 
838.0 
838 .1  
838.9 
839 0 
839.1 
839.2 
839.3 
839.5 
839.6 
839.7 
none 
839.9 
8 4 0 -  0 
8409 1 
840.2 
840.3 
840.4 
840.9 
841.0 
841.1 
841.2 
8 4 1  0 3 
841.4 
841.9 
842 e 0 
842.1 
842.2 
84203  
842.4 
842 e 9 
843.0 
843 e 1 
843.2 
843.3 
843  4 

t h e  ea r ly  manual 
breaks them down 
i n t o  simple and 
compound,while 
t h e  l a t e r  manual 
c a l l s  them c losed  
o r  open. The 
t h r e e  d i g i t  
codes, 8 3 0 ,  8 3 1 ,  
e t c . ,  a r e  t h e  
same i n  e i t h e r . )  



none 
none 
none 
none 
none 
none 
845.0 
845.1 
none 
none 
none 
none 
none 
none 
none 
none 
84 7.8 
8 4 8 -  0 
none 
none 
none 
869.0 (similar) 
869.1 (similar) 869.1 
869.9 (similar) 869.9 
9 0 0 * 0  
900-  1 
900.2 
none 
900.9 
9 0 1 - 0  
901.1 
901.2 
none 
none 
none 
none 
901.9 
902.0 
902-  1 
902 0 2 
none 
none 
none 
none 
none 
902 9 
903.0 
903.1 
903.2 
none 
none 
none 
none 
none 

843 8 9 
8449 1 
844.2 
844 .3  
844.4 
844 .9  
845 .0  
8 4 5 -  1 
8450 2 
845.3 
845.4 
845.9 
849.1 
8478 2 
847.3 
8 4 7 -  4 
none 
848.0 
8 4 8 -  1 
848.2 
8 4 8 -  9 
869.0 



903.9 
904 0 
9049 1 
904.2  
none 
none 
none 
none 
none 
none 
904.9 
905.0 
9 0 5 -  1 
905.2 
9 0 5 -  9 
906.0 
906.1  
9068 2 
906.9 
907.0  
907.1 
907.9  
923.0 
923.9  
924.0  
924 .9  
925.0 
925.9  
926.0 
926.9 
927.0 
927.9  
928.0 
928.9  
9 2 9 - 0  
929.9 
9 2 9 -  9 

none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
923.0  
923.9  
924.0  
924.9  
925.0  
925 .9  
926.0  
926.9  
927.0  
927.9  
928.0  
928.9  
929 .0  
929.9  
9299 9 



APPENDIX B 

The F i e l d  Da ta  Forms 

While t h e r e  were  s e v e r a l  changes i n  d e t a i l  of t h e  f i e l d  forms u s e d  

d u r i n g  t h e  f i r s t  15 months of  t h e  program, t h e  d a t a  e l e m e n t s  r e c o r d e d  

and s u b s e q u e n t l y  computer ized  remained r e l a t i v e l y  c o n s t a n t .  T h i s  

append ix  p r o v i d e s  a  copy of  t h e  forms used  d u r i n g  most o f  t h e  p e r i o d ,  

and i s  d i v i d e d  i n t o  GENERAL ACCIDENT DATA (form p a g e s  1 and 2 ) ,  VEHICLE 

DATA (form pages  3 and 4 ) ,  OCCUPANT DATA (page 5 ) ,  and CRASH SEVERITY 

DATA (form p a g e s  6 t h rough  8 ) .  

Column numbers i n  t h e s e  forms a r e  t h o s e  i n d i c a t e d  i n  t h e  v a r i a b l e -  

b y - v a r i a b l e  d i s c u s s i o n s  of  Appendix A. 



U.S. O W A R T W E N T  OC 
CASE S W Y  REPORT 

TRAMSPORTATlON 
u n w  HIMAY n*nK 
m AoMInIsrmnm 

NATIONAL CRASH SEVERITY STUDY: GENERAL ACCIDENT DATA 

1 - UPDATE NUiBER 

2 - TEAM 

-.- . . . 

38-39 -- Total  Actual No. = 01-97 
98 or  More = 98 

40-41 -- Injured Unknown = 99 

[ACCIDENT  IDENTIFICATION^ 

- YEAR 

NUMBER OF PEOPLE INVOLVED 

1 42-43 Fa ta l  

NUMBER OF CASE VEHS. INVOLVED 
1-7 = Actual No. of Case Vehs. -- MONTH 

-- DAY I - 
8 = 8 o r  More 

8- 10 SEQUENCE 
. --- 

NOTE: Where codes a r e  l i s t e d ,  they may be I ~GENERAL DA' 

9 = Unknown 

11-13 --- o o o GENERAL' 

COUNTY 14- 16 --- 
17-20 ---- JURISDICTION 

REPORTED BY 21-22 -- 
. -  - - 

c i r c l e d  o r  inse r ted  on- the  l i n e s  

NUMBER OF PEOPLE INVOLVED 
(CASE CARS) 

45-46 Total  Actual No. = 01-97 
98 o r  More = 98 

47-48 -- Injurd Unknown = 99 
49-50 Fata l  - 

KUAU CONDITION I 5 3 - 
1 Dry 

provided throughout t h i s  form. 
ISAMPLE CONTROLl 
ACCIDENT SEVERITY 

- - -- - 

I 2 Wet 

- - -- .- 

1 Fata l  
2 Injury - Overnite Hosp. 
3 Injury  - Transported 
4 No Transport 

3 Ice  
4 Snow 
5 Other Condition 
9 Unknown 

2 One of Four (25%) 1 

2 4 - SAMPLING FRACTION 

1 A l l  Cases (100%) 

3 One of Ten (16%) 

54 - INTERSECTION 
O None 
1 3 l e e  T 

3 4 l e g  cross  
4 4 leg oblique 

2 Urban 
9 Unknown 

I 

REPORTS SUBMITTED 
2 5 - Pol i c e  

2 6 Environmental 

Off -Road Obj ect  

5 Multi leg 
9 Unknown 

5 5 - RURAL - URBAN 
1 Rural 

- Vehicle 

- Side Structure  56-57 
00 No Impact - Pass . Comp . Int rus ion 01 Car/Veh. : Head-on 

- Seat Performance Angle Fronta l  
Side  
Angle Side 
Rear 

Car/Fixed Object:  Front 
Side 
Rear 

Car lother  Object 
Pr incipal  Roll over 

F i r e  

- Ro 1 lover 

- Interview 

- Medical 

- Surgical  Procedures 

NUMBER OF VEHICLES INVOLVED 
3 7 1-7 = Total No. of Vehicles - 

8 = 8 o r  More 
9 = Unknown 

11 sideswipe 
12 Undercamiage 
13 3 o r  More Vehicles - Chain 
14 3 o r  More Vehicles - Other 
99 Unknown 



. D E P A R T M E N T  OC 
W ~ S P O R T A T I O N  
VATIONAL UlGHWAl 
: YTm AOMINIZRATION 

NATIONAL CRASH SEVERITY STUDY: GENERAL ACCIDENT DATA (Page 2 )  

VEHICLE MANEUVER 

VEHICLE 

Right Turn 
Lef t  Turn 
U - Turn 
Changing Lanes 
Pass ing 
s t r a i g h t ,  Slowing 
Backing 
Stopped i n  T r a f f i c  
None: Double Parked 
None: Parked, Not i n  

T r a f f i c  
Parking 
Leaving Parked P o s i t i o n  
S t a r t i n g  i n  Roadway 

VEHICLE 

Not Driver  Cont ro l l ed  
S l i d i n g ,  Leading wi th:  Front 

Right 
Lef t  
Rear 

Rota t ing :  Clockwise 

1 67-72 
------ ALIGNMENT 

01 01 01 Level 
02 02 02 U p h i l l  
03 03 0 3  Downhill 1' S t r a i g h t  
04 04 04 C r e s t  o f  H i l l  
05 05 05 Bottom o f  H i l l  

06 06 06 Level 7 
07 07 07 U p h i l l  
08 08 08 Downhill 

Curve 

09 09 09 C r e s t  of Hill Right 

I 10 10 10 Bottom of  ~ i l g  

I 11 11 11 Level 7 
12 12 12 U p h i l l  
13 13 13 Downhill 
14 14 14 C r e s t  o f  H i l l  
15 15 15 Bottom of  ~ i l d  

- 
26 26 26 Counterclockwise 
97 97 97 Other  

98 98 Not Appl icable  
99 99 99 Unknown 

98 98 98 Not Appl icable  
99 99 99 Unknown 

73-75 SURFACE TYPE 
111 P . C .  Concrete  

2 2 2 Bituminous 
3 3 3 Brick,  block 
4 4 4 S l a g ,  s t o n e ,  s h e l l ,  g r a v e l  
5 5 5 Other  
6 6 6 Dirt 

Form 367A (REV. 1 177) 
Paga 2 

[APPROACH DESCRIPTION 1 
56 - -- FUNCTIONAL CLASS IF I CAT1 ON 

0 0 0 A r t e r i a l  Highway Principal i 1 1 1 Expressway LArter ia ls  
2 , 2 2 Freeway 
3 3 3 Minor A r t e r i a l s  - Major 

S t r e e t  /Highway 
4 4 4 C o l l e c t o r  - Through S t r e e t /  

Highway 
5 5 5 Local S t ree t IRoad  
7 7 7 Other 
8 8 8 Not Appl icable  
9 9 9 Unknown 

8 8 8 Not Appl icab le  
9 9 9 Unknown 

76-78 --- SPEED LIMIT 
0 0 0 None (park ing  l o t  o r  

o t h e r  o f f - road)  
1 1 1 20 MPH ( o r  l e s s )  
2 2  2 2 5  
3 3 3 3 0  
4 4 4 3 5  
5 5 5 4 0  
6 6 6 45 
7 7 7 5 0  
8 8 8 5 5  
9 9 9 Unknown o r  NA 

79 - 8 
1 Completed: Damage & l ' ra j  . 5 Other  Non.-Horizontal  
2 Damage Only Force 

Unable t o  Complete: 6 I n s u f f i c i e n t  Data 
5 Rol lover  7 Skidding Sideways 
4 Vaul t ing  8 Yie ld ing  Fixed Object  

9 Other  



U.S. O L P A R T W C N T  OF 
T R A N ~ C O R T A T I O N  

NATIONAL CRASH SEVERITY STUDY: VEHICLE DATA 
MATIONAL UIGWWAI 

WIC wm AOYIMUTR~TIW (Complete t h i s  page f o r  a l l  vehicles  i n  accident) - 

1 

2 - TEN4 
3 YEAR - 

- 5 MONTH Veh. Imp. -- # # - 7 DAY 
-- -- 

-10 SEQUENCE (1) -- - -  --- 4 4 4 5  4 6 4 7 4 8 4 9 3 b  nE 53 54 
-13  --- VEHICLE NUMBER 

-15 -- NO. OF VIN CHARAC. 

-22 VIN ------- 
- 2  7 MAKE/MODEL : (1) =Highest Sever i ty  (AV) 

----- Code 

Write In VEHICLE TOWED FROM SCENE 

- 32 ----- ODOMETER 

-34 

01 Passenger Car 
02 Stationwagon 2 Inspect ion a t  person ' s  home 
03 Convert ible  3 Inspect ion a t  scene 
04 Car, Pickup Body 3 Not Inspected.  (Photos or 

TRUCKS r e p a i r  da ta )  
05 Van - passenger 5 Not Inspected. Reason: - 

9 Unknown 

VEH. INSPECTION BY INVESTIGATC 
10 Trac tor  T r a i l e r  0 Not Inspected 
OTHER - 1 Inspected on f i r s t  v i s i t  
11 School Bus 
12 Other Bus 

(To neares t  100 l b s . )  
-39 --- Vehicle Weight 

-4 2 Occ. E Cargo Only - APPLICABLE VEHICLE --- 1 Yes 
I 2 No 

Form j67A (Rev. 1/77] 



U.L DCPARTMLNT OF NATIONAL CRASH SEVERITY STUDY: VEHICLE DATA (Page 2 )  
TRANSPORTATION 

u n w  nlciiww nmtc 
m y  r D w ~ a l m n o r r  

(Complete t h i s  page - only f o r  appl icable  ca r s )  

S Add-On: Left Side Only 'I 9 Unknown 

70 - FRONT SEAT TYPE 
1 Bench 
2 Split-Bench 
3 Bucket 
8 Other 
9 Unknown 

7 1 - HEAD RE!XRAINTS 

0 None 

1 In tegra l  

2 Adjustable: Left Side Only 

3 Right Side Only 

4 Both Sides 1 

6 Right Side Only C I 

77  , I LATCH OR HINGE DMiAGE 

0 None 

1 LF 

2 RF 

3 LR 

4 RR 

5 LF & RF 

6 LF & LR 

7 RFGRR 

8 Other Combinations 

7 Both Sides I 
8 Other I 
9 Unknown 1 
MEASUREMENT. TOP OF SEAT I 
CUSHION TO TOP OF HEAD 
RESTRAINT f INCHES) 

SIDE STRUCTURE PERFORMANCE I 

1-75 -- LF No Res t ra in t  = 00 

8-75 Actual Measure = 01-97 -- " Unknown = 99 

76 - DOOR OPENING 
0 None 

1 LF 

i 

78 - INTRUSION 
0 None 

1 Steer ing  Column 

2 A-Pi l la r  

3 Steer ing  Column and A-Pi l la r  

4 Side 

5 Side, with s i l l  over r ide  

6 Roof 

7 Rear-end 

8 Other Area Combinations 

9 Unknown 

3 LR 

4 RR 

5 L F G R F  

6 LFELR 

7 RF 6 RR 
8 Other Combinations 

COMMENTS (Describe l a t c h  damage and 
in t rus ion  damage) : 

Form 967A ( ~ e v .  1 177)  Page 4 



U S  D . ? A I T Y W  - 
TIAYM~TATIOM 
U- YQIV T U ~ C  NATIONAL CRASH SEVERITY SNDY: OCCUPANT DATA 
m-lKI 

PCCIDENT IDEMIFICATION] 
1 - UPDATE NUMBER 

2 - 7EAM 

J YEAR - 
4-5 -- MONTH 

6-7 DAY -- 

29-30 - - UECTION ARM 
No Ejec t lon  00 

window LF RRREARUNK. 
Opcn 

- 
01 02 03 W r r  

Closed, dam. 11 12 13 14 15 19 
Unk. i f  open 21 22 23 24 25 29 
Door - 31 32 33 34 35 39 
Windshield: 

8-10 --- SEQUENCE 

11-13 - - OCCUPANT NUMBER 

POSITION IN VEHICLE 

14 1 Seat  Area: Front - 
2 Second 
3 Third 

Bond Sep. 40 
Not Sep. 41 

Roof (convr t .  50 
o r  sunroof) 

Other 6 0 
Unk. E j .  S i t e  9 8  
Unk. i f  Ej . 99 

.. 

4 Other 
9 Unknown 

. - . . . . .  - "  ?a t :  Left 
Center 
Right 
En t i re  

Loor: Left 
Center  
Right 
En t i re  

I , _ , _ _ _ _  ._ 

98 - 98 and o l d &  
99 '- Unknwn I 

31 - NCSS CLASSIFICATION 
1 Fata l  - Autopsy Obtained 
2 Fa ta l  - Medical Diagnosis 
3 F a t a l  - Not Documented 
4 Non-Fatal - Overnight Hospitrli:aeron 
5 Non-Fatal - Transported 5 

Released 
6 Other Treatment 
7 Treatment Unknown- Not t r anspor ted  
8 No l'reatment - Not 'Transported 
9 Unknown 9 unnnuwn 

1-6 Actual Number 
7 - 7 o r M o r e  

OCCUPANT DESCRIPTORS 
16-17 -- AGE: 00 - l e s s  than one year  

01-97 - a c t u a l  age 

PATIEKT HISTORY 
32 - CUTPATIEM V I S ~ T S  

0 * None 

24-26 -,- - RESTRAINT USE 

~ ~ k ~ I E W l 3  
?INVESTIGATOR 

HEICWT to  98 - ac tua l  height  18-19 - - 
(INCHES) 99 - Not Reported 

20-22 - - - WEIGM t o  998 - ac tua l  weight 
(LBS.) 3 9 9 - N o t R e p o r t e d  

2 3 SEX : - -  
1 Male 
2 Female 
3 Female, pregnant 
4 Female, Unk. i f  pregnant 
9 Unknown 

I - NECX IWURY (Rear d Rear Corner 
Impacts, 4 - 0  o ' c l o c k )  

Whiplash Symptoas Appeared: 

8 = N o t  In ju red  
9 = Unknown 

ACTIVITY RESTRICTION (DAYS) 
33-34 -- Bed Rest 

35-36 -- Other  R e s t r i c t i o n  

37-58 - - Work Days Lost 

39-40 - - Days i n  Hosp i ta l  

SEE MANAL FOR CWES USED IN COLUMNS 33-40 

5 0 Not injuredw . I 

0 0 0 Not Used 
1 1 1 Lap & Torso 
2 2 2 LapOnly 
3 3 3 Torso Only 
4 4 4 Air Cushion 8 Lap 
5 5 5 Air Cushion 
6 6 6 Passive Belt 
7 7 7 Child Sea t  
8 8 8 No R e s t r a i n t  
9 9 9 Unknown 

27 INJURY SEVERITY (POLICE RATING) - 
1 K Kil led  
2 A Incapac i t a ted  
3 B Not Incapac i t a ted  
4 C Poss ib le  I n i u r v  

9 Unknown 

0 = Immediately 
1-6 Actual Days La te r  
7 = 7 o r  More 
8 = Pot Appl icab le  
9 = Unknown 

42 - INTERVIEW COMPLETION 

0 No In te rv iew 
1 F i r s t  phone c a l l  
2 Subsequent phone c a l l  
3 F i r s t  mai l ing  
4 Subsequent mail ing 
5 F i r s t  v i s i t  
6 Subsequent v i s i t  
7 Other  

2 8 - EJECTION - r n P H E N T  
0 None 1 
1 Complete E jec t ion  
2 P a r t i a l  E jec t ion  
3 P a r t i a l  E jec t ion  6 Trapped 
4 Ejec t ion ,  Unknown Degree 
5 Trapped 
6 Other 
9 Unknown 

I 
I n j .  Body System/ AIS In ju ry  ICDA USE WITH 

e o n  Aspect Lesion Organ S e v e r i t y  S o u r c e  R a t i n g  AIS CODES: 
43-53 1 - - - - - -- ---- 8 = I n j .  Sev. 

54-64 2 
Unk. - - - - - -- ---- 9 * Unk. i f  I n j .  

65-75 3 - - - - - -- ---- 
76 OVERALL AIS - HS F- y67A ( R W .  1 i 7 7 )  5 



U.S DLPARTMCNT OC 
T R A N S P O R T A T I O N  

WWNAL HlGHWLY 
n v n c  wm roulnlnufinow 

NATIONAL CRASH SEVERITY STUDY: COLLISION SEVERIR 

ACCIDENT IDENTIFICATION 

UPDATE NUMBER 

TEAM 

YEAR 

MONTH 

DAY 

SEQUENCE 

CARD NUMBER 

VEHICLE NUMBER - 
1 4  

IlWACT WITH VEHICLE NO. - 
15 

IMPACT NUMBER - 
16 

IMPACT SPEED (MPH) -- 
1 7  18 

DATA SOURCE [INPUT) 
T r a j e c t o r y  & D e t a i l e d  Damge 1 
T r a j e c t o r y  & CDC Only 2 

Detai led Damage Only 3 
CDC Only 4 
I n s u f f i c i e n t  Data 9 

DELTA "V" MPH 
TOTAL LONG. LATERAL 

+ + 

T 

RELATIVE VELOCITY: Longi tudinal  - MPH 
NOTE: Use Codes 1, 2 o r  9 3839sC 

o n l y  i n  Column 19, + L a t e r a l  - ---- MPH 
and Codes 3 ,  4 o r  9 4 1  4 2  4 3  4 4  
on ly  i n  Column 2 8 ,  

VEHICLE NUMBER - 
4 5 

IMPACT WITH VEHICLE NO. - 
4 6 

IMPACT NO. - 
4 7 

IMPACT SPEED WPH) -- 
48 4 9  

DATA SOURCE (INPUT) 
T r a j e c t o r y  & Deta i l ed  Damage 1 
T r a j e c t o r y  G CDC Only 2 

DELTA "V" MPH 
TOTAL LONG. 

+ -  

Detai led Damage Only 3 
CDC Only 4 9 4 

I n s u f f i c i e n t  Data - 3 Y  - b b T  7 ~ T T T  
9 

RELATIVE VELOCITY: Longi tudinal  - MPH 
NOTE: Use Codes 1 ,  2 o r  9 G T T T - T T  

only  i n  Column 50,  4 

and Codes 3 ,  4 o r  9 L a t e r a l  MPH 
only in Column 59. % T T T  

~3 For. 367A [ R ~ v .  ' / 7 7 )  Page 6 



I l Y f W I  O* l R A ~ R T 4 l I P (  
,mAL , . m a r  ~ * r r * u  s r r r l v  

, I m Y l ~ . A 1 1 0 *  

NATIONAL CRASH SEVERITY STUDY: CRASH PROGRQI SUIQMRY - 
ACCIDENT 1DE.TIFICATION 

1 UPDATE NUMBER 
19 VEHICLE #1 ROTATED? 
20 N o n e - G o t 0 2 2  
2 1  CW o r  CCW ( c i r c l e  one) 2 TEAM 

3 YEAR More than 360" Yes No ( c i r c l e  one) 

- 1 22 DID VEH.  X 2  SLIDE SIDEIVAYS? 

6-7 DAY 

8 - 10 SEQUENCE 

11-13 CARD NUMBER 

23 NO - GO t o  25 
Yes - Did r o t a t i o n  cease p r i o r  t o  

f i n a l  r e s t ?  
NO - G O  t o  25 
Yes - Location 

VEHICLE SIZE: # 1 - iY 2 - 
CDC #1 ------- 
CDC # 2  -------- I 
WEIGHTS KNOWN 

No - Go t o  7 
Yes - W t .  # 1  

25 WAS VEH. # 2  PATH CURVED? 
26 NO - G O  t o  28 
27 Yes - Point on Path 

- W t .  iY2 ----- 
REST AND IMPACT POSITIONS KNOWN 

A ---- • 1 30 CW o r  CCW ( c i r c l e  one) 

No - Go t o  34 
Yes - Veh. 1 X ---- 

v 

More than 360' Yes No ( c i r c l e  one) 

28 VEH. # 2  ROTATED? 
29 None - Go t o  31 

Veh. 2 X ---- 
v 1 31 COEFFICIENT OF FRICTION 

32 ROLLING RESISTANCE 

IMPACT POSITIOlJS Veh. 1 X 
1. Propor t ion Braking Each ---- 

Veh. 1 RF --- 

Veh. 2 X ---- 

Veh. 2 RF . - -- - 
DID VEH. 1 SLIDE SIDEWAYS 
No - Go t o  16 
Yes - Did r o t a t i o n  cease p r i o r  t o  f i n a l  

r e s t ?  
No - Go t o  16 
Yes - Location X ---- 

Y ---- 
2 .  Longi tudinal  d e c e l e r a t i o n  

Veh. 1 --- 

I Vek. 2 --- 
WAS VEH. 1 PATH CURVED? 

No - Go t o  19 
Yes - Point on Path S ---- 



NATIONAL CRASH SEVERITY STUDY: CRASH PROGRAM SUMMARY 

TRAJECTORY SIMULATION? 
NO - G O  t o  41 
Yes - S t e e r  Angles 

Veh. 1 RF -- 
LF -- 
RR -- 
LR -- 

Veh. 2 RF 

TERRAIN BOUNDARY ? 
NO - G O  t o  41 
Yes - Boundary P o i n t s  

XBPl ---- 
YBPl ---- 
XBP2 ---- 

SECONDARY FRICTION COEFFICIENT? 

I 41 ARE DAMAGE DIMENSIONS KIIOWN? 
42 NO - G O  t o  44 
43 Yes - Dimensions i n  Inches 

Veh. 1 L ---- 

Veh. 2 L ---- 
- -.- 

44 IMPROVED FORCE DIRECTIONS? 
45 No - Program Completed 
46 Yes - Angles from S t r a i g h t  

I Veh. 1 - -- - --- 



APPENDIX C 

The Univar ia te  D i s t r ibu t ions  f o r  
NCSS Crashes 
Case Vehicles 

Case Vehicle Occupants 

This codebook documents da t a  s e t s  f o r  t he  f i r s t  15 months of t h e  

NCSS program. The format shown i s  t h a t  of t he  f i l e s  used by HSRI,  b u t  

t h i s  i s  e s s e n t i a l l y  t h e  same a s  t h a t  used f o r  o ther  ve r s ions  of t h e s e  

da ta .  

Shown here  a r e  the v a r i a b l e  names and t h e  code va lues  f o r  NCSS 

crashes  ( v a r i a b l e s  1 through 60 ) ,  NCSS Case Vehicles ( v a r i a b l e s  61 

through 185),  Case Vehicle Occupants (va r i ab l e s  186 through 240), and 

I n j u r i e s  ( repea t ing  v a r i a b l e s  213 t o  219). 

Generally frequency information has been shown f o r  one and two- 

d i g i t  v a r i a b l e s ,  and omitted f o r  those v a r i a b l e s  wi th  more than 100 

l e v e l s .  The v a r i a b l e  numbers shown here a r e  cons i s t en t  wi th  those i n  

Appendix A ,  and the  reader  i s  r e f e r r ed  t o  t h a t  appendix f o r  f u r t h e r  

i n t e r p r e t a t i o n  of the da t a  elements. 




