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PREFACE 

T h i s  is Volume I1 of t h e  f i n a l  r e p o r t  on C o n t r a c t  FH-11-7293, 

" A c q u i s i t i o n  of Informat  i on  on Exposure and on Non-Fatal Crashes  ." 
I t  c o v e r s  Phase I1 of t h e  c o n t r a c t  ( I n f o r m a t i o n  on Non-Fatal 

C r a s h e s ) .  

Requirements ,  approaches  and f i n d i n g s  a r e  p r e s e n t e d  f o r  each  

of  t h e  t h r e e  t a s k s  i n  Phase 11. F i n a l  c o n c l u s i o n s  and recommend- 

a t i o n s  a r e  p r e s e n t e d  w i t h  r e g a r d  t o  f u t u r e  programs f o r  r e d u c i n g  

i n a c c u r a c i e s  i n  a c c i d e n t  d a t a ,  and s t a n d a r d i z i n g  e s t i m a t e s  of 

a c c i d e n t  involvements .  

The r e s u l t s  of t h i s  s t u d y  a r e  i n t e n d e d : t o  a i d  i n  t h e  improve- 

ment of a c c i d e n t  d a t a ,  which may t h e n  be combined w i t h  exposure  

s u r v e y  d a t a  t o  produce meaningfu l  a c c i d e n t  r a t e s  f o r  highway s a f e -  

t y  e v a l u a t i o n s ,  
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SECTION 1 

INTR,ODUCT ION 

T h i s  volume p r e s e n t s  t h e  r e s u l t s  of  P h a s e  I1 -- I n f o r m a t i o n  

on Non-Fata l  C r a s h e s ,  Its p u r p o s e s  i n  a c c o r d a n c e  w i t h  t h e  S t a t e -  

ment o f  Work i n  Appendix  A a r e  t o  d e t e r m i n e :  

1, R e l i a b i l i t y  and  u s e f u l n e s s  o f  c u r r e n t  s o u r c e s  o f  d a t a  

on highway a c c i d e n t s  and  i n j u r i e s .  

2 .  Methods f o r  e l i m i n a t i n g  t h e  e f f e c t s  o f  ma jo r  b i a s e s  

and i n a c c u r a c i e s  i n  c u r r e n t  s o u r c e s  o f  a c c i d e n t  d a t a ,  

3 .  F e a s i b i l i t y  o f  u s i n g  h o s p i t a l  r e c o r d s  f o r  improv ing  

e s t i m a t e s  o f  t h e  number and  s e v e r i t y  o f  a c c i d e n t  i n j u r -  

i es ,  

Improved highway a c c i d e n t  d a t a  is n e c e s s a r y  f o r  f u t u r e  e v a l -  

u a t i o n s  o f  highway s a f e t y  c o u n t e r m e a s u r e s .  I t  is e x p e c t e d  t h a t  

t h e  ma jo r  u s e  o f  a c c i d e n t  d a t a  i n  highway s a f e t y  e v a l u a t i o n  w i l l  

be  i n  t h e  d e r i v a t i o n  o f  a c c i d e n t  r a t e s .  W i t h i n  v a r i o u s  c l a s s e s  

o f  highway t r a v e l ,  a p p r o p r i a t e  a c c i d e n t  r a t e s  may b e  d e r i v e d  w i t h  

a c c i d e n t  invo lvement  f r e q u e n c i e s  i n  t h e  numbra to r  a n d  c o r r e s p o n d -  

i n g  e x p o s u r e  d a t a  ( v e h i c l e  miles o f  t r a v e l )  i n  t h e  d e n o m i n a t o r .  

I t  :is i m p o r t a n t  t h a t  t h e  e s t i m a t e s  o f  b o t h  n u m e r a t o r  and  denomi- 

n a t o r  b e  a s  a c c u r a t e  a s  p o s s i b l e ,  i n  terms o f  b i a s e s  a n d  random 

e r r o r s .  

I n  Volume I o f  t h i s  r e p o r t ,  r ecommenda t ions  a r e  p r e s e n t e d  f o r  

f u t u r e  programs o f  e x p o s u r e  d a t a  c o l l e c t i o n .  The p u r p o s e  o f  t h i s  

Volume is t o  p r e s e n t  r ecommenda t ions  f o r  improvements  i n  f u t u r e  

a c c i d e n t  d a t a  t h a t  w i l l  b e  commensurable w i t h  t h e  new e x p o s u r e  

d a t a ,  



SECTION 2 

SUMMARY 

T h i s  volume presents  the  requirements, approaches and find- 

ings per ta in ing  t o  each of the three  tasks of Phase I 1  - Infor- 

mation on Non-Fatal Crashes (see con t rac t  work statement,  Appen- 

d ix  A ) ,  Summaries of each of the tasks  a re  given under the head- 

ings below, 

ANALYSIS OF ACCIDENT DATA INACCURACIES ( T a s k  1) 

The requirement of t h i s  task is t o  "analyze current  sources 

of crash and in jury  s t a t i s t i c s "  i n  terms of t h e i r  r e l i a b i l i t y  and 

usefulness  in  est imating t r u e  frequencies of highw~y accidents and 

i n j u r i e s .  Emphasis was placed on the study of accident data bia- 

s e s  due t o  under-reporting of c e r t a i n  k i n d s  of accidents .  In ter -  

views were made of accident experience of d r ive r s ,  and r e s u l t s  

were compared w i t h  o f f i c i a l  accident records of the same d r ive r s .  

Also, in jury  records were compared w i t h  hospi ta l  diagnoses of 

accident i n j u r i e s  t o  indica te  in te rna l  inaccuracies of accident 

r epor t s .  

There is a  considerable va r i a t ion  i n  accident repor t ing  re- 

quirements among the  s t a t e s ,  O n l y  36 s t a t e s  require  immediate 

n o t i f i c a t i o n  of pol ice i n  case of a t r a f f i c  accident .  However, 

a l l  s t a t e s  require  " f inancia l  respons ib i l i ty"  repor t ing  i n  case 

of a  t r a f f i c  f a t a l i t y  or  in jury ,  and most require  i t  when damage 

exceeds a  s t a t u t o r y  amount (up t o  $ 2 5 0 . ) .  In p rac t i ce ,  a l l  s t a t e s  

provide a form fo r  police r epor t s ,  regardless  of s t a t u t e s ,  and 

a l l  have pol icies-- i f  only unwritten--to inves t iga te  a s  many t r a f -  

f i c  accidents  a s  possible w i t h i n  manpower cons t ra in t s ,  However, 

because of these cons t ra in t s ,  a  great  many accidents  go unreport- 

ed,  and there  is considerable non-uniformity among s t a t e s  a s  t o  



t h e  d e g r e e  of u n d e r r e p o r t i n g  w i t h i n  s t a t e s .  F i n a l l y ,  t h e r e  is a  

g r e a t  d e a l  of non-uni formi ty  of t h e  a c c u r a c y  of r e p o r t i n g  by po- 

l i c e  a g e n c i e s  bo th  among t h e  s t a t e s  and w i t h i n  them, In  t h e  mass 

a c c i d e n t  d a t a  w h i c h  is c o l l e c t e d ,  s t a t i s t i c s  a r e  i n  e r r o r  due t o  

bo th  random o b s e r v a t i o n a l  e r r o r  and s y s t e m a t i c  u n d e r r e p o r t i n g  b i a -  

ses, 

I n  t h e  compar i sons  of i n t e r v i e w  a c c i d e n t  d a t a  v e r s u s  d r i v e r s 1  

o f f i c i a l  r e c o r d s ,  f r equency  of a c c i d e n t  was de t e rmined  i n  t h r e e  

c a t e g o r i e s :  t h o s e  accoun ted  f o r  i n  bo th  s u r v e y  and r e c o r d s ,  t h o s e  

i n  s u r v e y  bu t  n o t  i n  r e c o r d s ,  and t h o s e  i n  r e c o r d s  bu t  n o t  i n  

s u r v e y .  There  was no  way t o  de t e rmine  a c t u a l  a c c i d e n t s  n o t  i n  

survey o r  r e c o r d s .  Approximately 35% of a l l  s u r v e y  a c c i d e n t s  

were i n  d r i v e r  r e c o r d s ,  and 33% of d r i v e r s t  r e c o r d e d  a c c i d e n t s  

were r e c a l l e d  i n  t h e  s u r v e y .  For i n j u r y  a c c i d e n t s ,  tow-away ac-  

c i d e n t s  and high-damage a c c i d e n t s ,  t h e  p e r c e n t a g e  of r e p o r t e d  ac- 

c i d e n t s  were much h i g h e r .  

I n  t h e  a n a l y s i s  of a c c u r a c y  of i n j u r y  r e p o r t i n g ,  p o l i c e  in-  

j u r y  codes  were compared w i t h  an  AMA i n j u r y  s c a l e  d e r i v e d  from 

h o s p i t a l  r e c o r d s  i n  Washtenaw County.  The most s i g n i f i c a n t  f i n d -  

i n g  was t h e  low i n c i d e n c e  of s e v e r e  i n j u r i e s  (AMA'scale) i n  c a s e s  

which were i n d i c a t e d  a s  s e v e r e  i n  t h e  p o l i c e  c o d e s .  Only 15 .5% 

of t h e  v i c t i m s  w i t h  t h e  h i g h e s t  p o l i c e  code had a  r e a l l y  s e v e r e  

i n j u r y  a c c o r d i n g  t o  t h e  AMA s c a l e .  I n  a d d i t i o n  t6 t h e s e  i n a c c u r a -  

c ies ,  a  sampJe of p o l i c e  i n j u r y  codes  i n  17 s t a t e s  r e v e a l e d  a 

g l a r i n g  i n c o n s i s t e n c y  i n  t h e  d i s t r i b u t i o n  of i n j u r y  codes  among 

s t a t e s .  

CORRECTIONS FOR ACCIDENT DATA INACCURACIES (Task 2)  

The  purpose  of t h i s  t a s k  was t o  de t e rmine  llmethods f o r  e l im- 

i n a t i o n  of  e f f e c t s  of major b i a s e s  and i n a c c u r a c i e s  i n  c u r r e n t  in-  

fo rma t ion . "  Gene ra l  recommendations i n c l u d e  s t a n d a r d i z a t i o n  of 

a c c i d e n t  r e p o r t i n g  c r i t e r i a ,  simpler r e p o r t  fo rms ,  u s i n g  a u x i l i a r y  

d a t a  ( e .  g .  l i c e n s i n g  in fo rma t  i o n ) ,  improved d a t a  p r o c e s s i n g  and 



improved p o l i c e  t r a i n i n g  f o r  a cc iden t  r epo r t i ng .  A p o t e n t i a l  
q u a n t i t a t i v e  method of e l im ina t i ng  under repor t ing  b i a s  is t h e  

method of t h e  preceding t a s k ,  i . e . ,  determining r a t i o s  of under- 

r e p o r t i n g  through sample surveys  of d r i v e r s 1  acc iden t  exper ience  

and comparisons w i t h  o f f i c i a l  r ecords .  The der ived r a t i o s  could 

be used t o  e x t r a p o l a t e  co r r ec t ed  acc iden t  t o t a l s  from counts  i n  

t h e  o f f i c i a l  r ecords .  However, t h e  survey and record  sea rch ing  

c o s t s  would be q u i t e  high w i t h  r e s p e c t  t o  t h e  normal c o s t s  of 

a cc iden t  da t a  a n a l y s i s ,  even on a  sampling b a s i s .  T h i s  would be 

e s p e c i a l l y  t r u e  i f  t he  procedures included d e r i v a t i o n  of s e p a r a t e  

r a t i o s  f o r  each of t h e  exposure c l a s s i f i c a t i o n s  recommended i n  

Volume I o r  i f  performed i n  each s t a t e ,  Fur the r  s tudy  of poten- 

t i a l  s i m p l i f i c a t i o n s  of t h e s e  procedures is recommended. 

HOSPITAL RECORDS OF ACCIDENT INJURIES (Task 3)  

The purpose of t h i s  t a sk  if t o  "determine t h e  f e a s i b i l i t y  of 

u s ing  h o s p i t a l  r e co rds  f o r  e s t ima t i ng  number and s e v e r i t y  of s e r -  

ious  i n j u r i e s . "  The source  of h o s p i t a l  r ecords  considered most 

app l i c ab l e  t o  t h i s  t a sk  is t h e  Commission on P ro fe s s iona l  and Hos- 

p i t a l  A c t i v i t i e s  (CPHA), which summarizes about  30% of a l l  U .  S .  

h o s p i t a l i z a t i o n s  annual ly .  Their  pas t  da t a  has included i nd i ca t -  

o r s  of highway acc iden t  v i c t ims .  However, it does not  inc lude  

emergency t rea tment  i n  which v i c t ims  a r e  not  subsequent ly  admit- 

t e d  a s  i n -pa t i en t s .  CPHA da t a  on t h e  length-of-s tay  i n  a  h o s p i t a l  

appears  t o  be t h e  be s t  measure of a cc iden t  s e v e r i t y .  This  da t a  

could  be c o r r e l a t e d  w i t h  samples of po l i c e  i n j u r y  codes i n  o rder  

t o  de r i ve  c o r r e c t i o n s  i n  both frequency and s e v e r i t y  of i n j u r y .  
In f u t u r e  s t andard ized  acc iden t  r e p o r t s ,  i n j u r y  codes w i l l  be 
improved. A t  t h a t  t ime,  cons ide r a t i on  should be given t o  d e t a i l e d  

procedures f o r  t h e  use of CPHA records  and samples of emergency- 

room records  i n  c o r r e c t i n g  i n ju ry  d a t a ,  



SECTION 3 

ANALYS IS OF ACCIDENT DATA INACCURACIES 

ACC IDENT DATA ERROR SOURCES 

The mass accident  da t a  a v a i l a b l e  t o  r e sea rche r s  is provided 

through the  s t a t u t o r y  mechanisms of t he  ind iv idua l  s t a t e s ,  Every 

s t a t e  has s t a t u t o r y  requirements r e q u i r i n g  the  r e p o r t i n g  of t r a f g  

f i c  acc iden t s ,  While t h e r e  is considerable  v a r i a t i o n  in  r epo r t i ng  

requirements among the  s t a t e s ,  t h e r e  is a l s o  a  degree of common-. 

a l i t y  i n  philosphy. The s i m i l a r i t y  between s t a t e s  is p a r t i a l l y  

t he  r e s u l t  of a c t i v i t i e s  of t he  National  Safe ty  Council ,  S t a t e  

s t a t u t e s  have a l s o  been influenced g r e a t l y  by e f f o r t s  of the  Nat- 

i ona l  Committee on Uniform T r a f f i c  Laws and Ordinances, and i n  

t u rn  t he  response of t he  s t a t e s  is r e f l e c t e d  i n  t he  Uniform Veh- 

i c l e  Code developed by t h e  committee. The Northwestern Univers i ty  

T r a f f i c  I n s t i t u t e  has a l s o  con t r ibu ted  g r e a t l y  t o  t he  s tandards  

on t r a f f i c  acc iden t  da t a  c o l l e c t i o n  and t o  t he  techniques of ac- 

c  iden t  i n v e s t i g a t i o n .  

Three r e p o r t i n g  schemes a r e  i n  common use among the  s t a t e s ,  

al though a l l  t h r e e  a r e  used i n  only  a  few s t a t e s .  Two of t he  

methods c o n s t i t u t e  w r i t t e n  r e p o r t s  submitted t o  a  s t a t e  agency 

d i r e c t l y  by the  d r i v e r s  involved. Wri t ten r e p o r t s  a r e  requi red  

by the  a c t s  c o l l e c t i v e l y  c a l l e d  " f i n a n c i a l  r e s p o n s i b i l i t y  laws." 

These r e p o r t s  must be submitted wi th in  some period of time follow- 

ing  the  acc iden t ,  varying from two t o  t h i r t y  days,  Reports prov- 

ided i n  accordance w i t h  f i n a n c i a l  r e s p o n s i b i l i t y  laws w i l l  be re-  

f e r r e d  t o  here a s  f i n a n c i a l  r e s p o n s i b l i t y  f e p o r t s ,  Several  s t a t e s  

a l s o  r e q u i r e  w r i t t e n  r e p o r t s  from the  d r i v e r s  independently of t h e  

f i n a n c i a l  r e s p o n s i b i l i t y  r e p o r t s  i n  compliance w i t h  s t a t e  s t a t u t e s  

on l t ru l e s  of t h e  roadT1. Such r e p o r t s  w i l l  be r e f e r r e d  t o  a s  l lwrit-  

t e n  r epo r t s .  l t  Most s t a t e s  (but  not a l l )  r e q u i r e  immediate not if i-; 

c a t i o n  of a law enforcement agency fol lowing acc iden t s  of s p e c i f i e d  



s e v e r i t y .  S t a t e  laws and l o c a l  ordinances on r e g u l a t i o n s  then 

d i c t a t e  whether t h e  po l i ce  i n v e s t i g a t e  and r epo r t  t h e  acc iden t .  

The r e p o r t s  r e s u l t i n g  from i n v e s t i g a t i o n  by law enforcement 

o f f i c e r s  w i l l  be r e f e r r e d  t o  a s  "pol ice  repor t s" .  

The condi t ions  which e s t a b l i s h  r epo r t i ng  requirements vary 

cons iderab ly .  A l l  s t a t e s  r equ i r e  a  f i n a n c i a l  r e s p o n s i b i l i t y  

r e p o r t  i f  a l l  d r i v e r s  involved have l i a b i l i t y  insurance.  The 

f i n a n c i a l  r e s p o n s i b i l i t y  r e p o r t s  usua l ly  r equ i r e  informat ion on 

t h e  people involved i n  any i n j u r y  o r  proper ty  damage, b u t  l i t t l e  

da t a  de sc r ib ing  t he  i nc iden t  o r  r e l a t i n g  t o  crash o r  precrash 

even t s .  The data  is usua l ly  given r e l a t i v e  t o ,  and i n  a n t i c i p a t i o n  

o f ,  l i t i g a t i o n .  Under these  circumstances,  the  da ta  could not be 

considered e i t h e r  o b j e c t i v e  o r  r e l i a b l e .  Few s t a t e s  use the  f inan-  

c i a l  r e s p o n s i b i l i t y  r e p o r t s  f o r  s t a t i s t i c a l  purposes o r  an an 

o f f i c i a l  f i l e  f o r  compilat ion of accident  d a t a .  Wri t ten  r e p o r t s  

prepared by d r i v e r s  d i f f e r  from f i n a n c i a l  r e s p o n s i b i l i t y  r e p o r t s  

i n  t h a t  more complete informat ion regarding the  circumstances of 

t h e  acc iden t  is  usua l ly  r equ i r ed ,  and they a r e  used f o r  s t a t e  

acc iden t  f i l e s  and t h u s  con t r i bu t e  t o  t h e  o f f i c i a l  compilat ion of 

s t a t e  acc iden t  exper ience and t o  na t i ona l  s t a t i s t i c s .  However, 

they do s u f f e r  from lack  of t h e  o b j e c t i v i t y  provided by an inde- 

pendent observer .  

T h i r t y  s i x  s t a t e s  have s t a t u t e s  r equ i r i ng  immediate n o t i f i -  

c a t i o n  of law enforcement o f f i c e r s  i n  case of acc iden t .  The s t a t -  

u t e s  t y p i c a l l y  fol low the  recommendations of t h e  National  Com- 

mi t t ee  on Uniform T r a f f i c  Laws and Ordinances. The Uniform Veh- 

i c l e  Code of 1968 recommends immediate r epo r t i ng  of a l l  a cc iden t s  

which r e s u l t  i n  i n ju ry  o r  death of any person o r  t o t a l  damage t o  

proper ty  t o  an apparent  e x t e n t  of $100. While s t a t u t e s ,  r egu la t -  

i ons ,  and l o c a l  ordinances  govern t he  i n v e s t i g a t i o n  requ i red  upon 

n o t i f i c a t i o n  of such an acc iden t ,  an i n v e s t i g a t i o n  and a  po l i ce  

r epo r t  a r e  u sua l ly  requ i red  f o r  a l l  such c rashes .  



Indeed a l l  s t a t e s  p r o v i d e  a  form f o r  p o l i c e  r e p o r t s ,  regand-  

l e s s  of s t a t u t e s  r e g a r d i n g  n o t i f i c a t i o n .  The p o l i c e  r e p o r t s  pro- 

v i d e  most of  t h e  mass a c c i d e n t  d a t a  a v a i l a b l e ,  C o n s i d e r a b l e  non- 

u n i f o r m i t y  e x i s t s , h o w e v e r ,  among t h e  s t a t e  r e q u i r e m e n t s  f o r  immed- 

i a t e  n o t i f i c a t i o n ,  Thus t h e  mass a c c i d e n t  d a t a  is o b t a i n e d  p r i -  

m a r i l y  f rom r e p o r t s  of  p o l i c e  i n v e s t i g a t i o n s  c o l l e c t e d  under  a  

v a r i e t y  of  r e p o r t i n g  c r i t e r i a .  

Any i n f e r e n c e s  drawn from t h e  mass d a t a  a r e  s u b j e c t  t o  e r r o r ,  

The  e r r o r s  may be c o n c e p t u a l i z e d  by c o n s i d e r i n g  t h e  a c c i d e n t  d a t a  

a s  t h e  r e s u l t  of a  s u r v e y ,  i l b e i t  a  r a t h e r  un ique  s u r v e y .  The  

e l e m e n t s  of  t h e  s u r v e y  a r e  t h e  i n d i v i d u a l  a c c i d e n t s ,  

I n  t h e  t e r m i n o l o g y  of K i s h ,  t h e  s ampl ing  is l t f o r t u i t o u s l '  and 

c o n s i s t s  of  a l l  a c c i d e n t s  f o r  which o f f i c i a l  r e p o r t s  a r e  accumu- 

l a t e d .  T h i s  same set  is t h e  s u r v e y  p o p u l a t i o n ,  which i n  normal 

s u r v e y s  would be c a r e f u l l y  d e f i n e d ,  and s e l e c t e d  a f t e r  t ho rough  

p l a n n i n g .  The t a r g e t  p o p u l a t i o n ,  w h i c h  a  c l a s s i c a l  s u r v e y  is in-  

t ended  t o  r e p r e s e n t ,  is s e l e c t e d  by t h e  a n a l y s t  a f & e r  t h e  d a t a  h a s  

been c o l l e c t e d ,  

T h e  a n a l y s t  may w i s h  t o  examine o n l y  f a t a l  o r  i n j u r y  a c c i -  

d e n t s ,  o r  t h o s e  i n  a  s t r a t u m  of  h i s  i n t e r e s t .  The most f r e q u e n t -  

l y  s e l e c t e d  b a s i s  of s t r a t i f i c a t i o n  o r  p a r t i t i o n i n g  is some mea- 

s u r e  of s e v e r i t y .  I f  i n t e r e s t  is l i m i t e d  t o  t h e  h i g h  s e v e r i t y  

c a s e s , w e  f r e q u e n t l y  assume ou r  sample is e x h a u s t i v e - - t h a t  a l l  

s u c h  c a s e s  have been r e p o r t e d .  Our s ampl ing  scheme is e q u i v a l e n t  

t o  s ampl ing  w i t h o u t  r ep l acemen t  w i t h  a  sample s ize  a p p r o a c h i n g  

t h a t  of t h e  t a r g e t  p o p u l a t i o n ,  Sampling e r r o r s  t h e n  become v e r y  

s m a l l .  Each s u c h  sample from t h e  same t a r g e t  p o p u l a t i o n  is n e a r l y  

i d e n t i c a l ,  and t h e  sample  v a r i a n c e  app roaches  z e r o .  

Under t h e  above c o n d i t i o n s ,  i , e .  n e a r l y  e x h a u s t i v e  s ampl ing ,  

t h e  non-sampling e r r o r s - c o n s i s t i n g  of o b s e r v a t i o n a l  o r  measurement 

i naccu rac i e s -domina te .  M i s t a k e s  i n  i n v e s t i g a t i n g  and r e c o r d i n g  



accident data  might include incorrec t ly  recording the time of the 

acc ident ,  environmental condi t ions,  information on occupants e t c .  

Subjective information, e.'g. the primary cont r ibut ing  circumstanc- 

e s  and probable cause, a r e  most d i f f i c u l t  t o  a sce r t a in  r e l i a b l y .  

A source of e r r o r  which is of ten  neglected r e s u l t s  from lack of 

q u a l i t y  cont ro l  i n  data processing of accident da ta .  Many organ- 

i za t ions  which have adopted machine processing assume t h a t  the 

introduct ion of computer technology inherent ly assumes qua l i ty  con- 

t r o l ,  while i n  f a c t  an addi t ional  source of e r ro r  is introduced. 

Observational e r r o r s  may be composed of l'random7l components 

which increase v a r i a b i l i t y ,  and systematic e r r o r s  or b iases ,  The 

l a t t e r  a r e  perhaps the more insidious because they cannot be i n -  

t r i n s i c a l l y  detected or evaluated,  The two types of e r r o r s ,  ran- 

dom and systematic,  a re  coupled in  t h e i r  e f f e c t s  upon our techni- 

ques of s t a t i s t i c a l  inference because of t h e i r  combined influence 

on probabi l i ty  s ta tements ,  W i t h  a  knowledge or estimate of e r r o r  

variance we frequent ly examine questions of probabi l i ty  associated 

w i t h  our t a r g e t  s t a t i s t i c s ,  a s  i n  the  computation of confidence 

i n t e r v a l s .  Unrecognized b ias  e f f e c t i v e l y  displaces the  d i s t r ibu-  

t i o n  of the  subjec t  parameters, and probabi l i ty  statements based 

on only the variance a r e  i n  e r r o r .  Since the displacement is gen- 

e r a l l y  away from the mode of a  symmetrical . ~ d i s t r i b u t i o n ,  e.g.  a  

normal asymptotic approximation, one t a i l  of the  density function 

is decreased and the other  increased, leading t o  over-optimistic 

confidence in te rva l s .  
A s  the t a r g e t  accident population of the analyst  is broadened, 

the sampling provided by the ava i l ab le  mass accident data becomes 

l e s s  complete. In p a r t i c u l a r ,  a s  the sever i ty  l eve l  of crashes of 

i n t e r e s t  is lowered, addi t ional  s t r a t a  a r e  added t o  the survey pop- 

u la t ion .  Reporting of low-severity crashes is not complete so  the 
lower s t r a t a  do not represent  exhaustive coverage, Then a  s i g n -  

i f i c a n t  proportion of the crash population is not included i n  the 



a v a i l a b l e  d a t a ,  The intended exhaustive sample is thus degraded 

by s i g n i f i c a n t  non-observation equivalent  t o  non-response i n  a  

c l a s s i c a l  survey.  

Non-observation produces a  b ias  in survey r e s u l t s .  The e f -  

f e c t s  may be i l l u s t r a t e d  r a t h e r  s i m p l y ,  We may w i s h  t o  compute 

t he  mean of an observed va r i ab l e .  If t h e  mean of a  population 

c h a r a c t e r i s t i c  X is when the  sample is complete, t he  e r r o r  from 

non-observation may be computed by p a r t i t i o n i n g  the  t a r g e t  popu- 

l a t i o n  i n t o  two sets. Then the  t a r g e t  es t imate  can be expressed 

where group 1 is the  s e t  of co l l ec t ed  data  and group 2  is t h e  s e t  

excluded from the  data  c o l l e c t i o n  -- the  unreported acc iden ts ,  

The proport ion of t he  cases  which a r e  excluded is W where W1 + 2 
W 2  = 1, The e r r o r  i n  es t imat ing  the  mean of the  t a r g e t  population 

c o r r e c t l y ,  r e l a t i v e  t o  est imated r e s u l t s  is 

and the  des i red  es t imate  is given by f( = f f l  ( 1  +JR g),  - 
gl 

Underreporting w i l l  have l i t t l e  e f f e c t  on the  es t imate  i f  

1)  the  proport ion of acc iden ts  not repor ted ,  W2, is small  or  2) 

t he  mean of t he  non-observed values X2 is near ly  t he  same a s  t h a t  

of the  recorded acc iden ts ,  Unfortunately,  ne i t he r  condi t ion is 

t r u e  in the  low s e v e r i t y  s t r a t a ,  

I f  t he  es t imates  a r e  t o  provide comparisons between c l a s s e s ,  

a s  a  before-af ter  evaluat ion of a  countermeasure program o r  f o r  

comparing j u r i s d i c t i o n s  or  s t a t e s ,  t he  e f f e c t s  of b i a s  may l a rge ly  

cancel  i n  t he  comparison, If t he re  a r e  any geographic o r  temporal 

d i f f e r ences  in  underreport ing however, the  es t imates  w i l l  be c o w  

taminated. 



The p r i n c i p a l . e r r o r s  i n  accident  da ta  c o l l e c t i o n  and analy- 

sis may be summarized a s  1)  observa t iona l  e r r o r  i n  t he  data  col-  

l e c t e d  and 2) b i a se s  r e s u l t i n g  from underrepor t ing.  The succeding 

paragraphs of t h i s  s e c t i o n  dea l  w i t h  p i l o t  measurements of these  

e r r o r s .  Emphasis w i l l  be placed on the  underrepor t ing of t r a f f i c  

acc iden t s  and on e r r o r s  r e s u l t i n g  from t r a d i t i o n a l  i n t e r p r e t a t i o n  

of i n j u r y  da t a  provided i n  o f f i c i a l  acc iden t  r epo r t  f i l e s ,  

UNDERREPORTING OF ACC IDENTS 

The s t a t e  r e p o r t i n g  requirements f o r  acc iden t s  have been d i s -  

cussed i n  previous paragraphs. The requirements f o r  n o t i f i c a t i o n  

of proper ty  damage acc iden t s  vary widely among t h e  s t a t e s  and have 

been s u b j e c t  t o  per iod ic  r e v i s i o n ,  s o  t h a t  ne i the r  uniformity nor 

s t a b i l i t y  has been achieved. Even the  duty t o  r epo r t  i n ju ry  ac* 

c i d e n t s  through po l i ce  accident  r e p o r t s  v a r i e s ,  al though not a s  

wbdely.. 

Cumulative d i s t r i b u t i o n s  of proper ty  damage r e p o r t i n g  requi re -  

ments i n  percent  of t he  U. S. population (1960) and in  percent  of 

t o t a l  annual veh ic l e  miles  i n  t he  U.S. a r e  given in  Figure 1. The 

curves  f o r  both veh ic l e  miles  and population a r e  near ly  i d e n t i c a l ,  

Three s t a t e s  (Colorado, Nevada, Rhode Is land)  and the  D i s t r i c t  of 

Columbia r e q u i r e  immediate n o t i f i c a t i o n  of a  law enforcement ag- 

ency in  t he  event of an acc iden t  w i t h  any ma te r i a l  damage. These 

a r e a s  include 2 .2  percent  of t h e  population and the  same propor- 

t i o n o f  t he  annual veh ic l e  mi les  i n  the  U.S. A t o t a l  of 21 s t a t e s  

r e q u i r e  n o t i f i c a t i o n  if the  damage is over 100 d o l l a r s .  These 

s t a t e s  include 24% of t h e  population and 27% of t h e  veh ic l e  mi les .  
Accidents w i t h  damage 200 d o l l a r s  or  g r e a t e r  must be repor ted  t o  

t h e  po l ice  i n  24 s t a t e s  ( inc lud ing  those  w i t h  a  lower th reshold)  

and include 32% of the  population and 36% of t he  veh ic l e  mi les .  
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Thus we might expect t h a t  36% of t he  property damage accid- 

e n t s  in  the  U.S. would be repor ted under s t a t u t o r y  sanc t ions .  

In ju ry  and f a t a l  acc iden ts  must be s o  repor ted  in  s t a t e s  account- 

ing f o r  64% of the  d r iv ing .  

I t  would be convenient if we could assume t h a t  a  simple d i s -  

t r i b u t i o n  based on s t a t u t o r y  requirements would provide a  r e l i a -  

b l e  es t imate  of underrepor t ing,  Unfortunately,  the  r epo r t i ng  

( n o t i f i c a t i o n )  dec i s ion  is a  complex process,  not a t  a l l  adequate- 

l y  described by l e g a l  requirements a lone.  While f a t a l i t i e s  a r e  

recorded r e l i a b l y ,  minor i n ju ry  and property damage acc iden ts  a r e  

s i g n i f i c a n t l y  underreported.  Drivers  involved in  an accident  may 

o r  may not be aware of the  s t a t e  and l o c a l  s t a t u t e s .  They a r e ,  

however, sub j ec t  t o  o ther  concerns and pressures .  These may in- 

volve opera tors  l i c ense  s anc t ions ,  cons idera t ions  of culpableness 

degree of i n t e n t  t o  r e p a i r  damage, c h a r a c t e r i s t i c s  of insurance 

coverage and p r a c t i c e s  in  the  a r e a ,  a s  well  a s  the  individual  

motives of t he  d r i v e r s .  Undoubtedly o ther  f a c t o r s  which have not 

been l i s t e d  a l s o  play an important r o l e .  

Var ia t ions  in  r epo r t i ng  acc iden ts  do not depend s o l e l y  upon 

t h e  p a r t i e s  involved. Local polfce r egu la t i ons  and p rac t i ce s  may 

vary wi thin  a  s t a t e  o r  even on a  l o c a l  l e v e l ,  While Ca l i fo rn i a  
does not r equ i r e  po l ice  r e p o r t s  of property damage acc iden ts ,  

Smith has noted t h a t  M t h e  S t a t e  Highway Pa t ro l  has a  wr i t t en  pol- 

i cy  of i nves t i ga t i ng  and f i l i n g  r e p o r t s  on a l l  acc iden ts  ( includ- 

ing  property damage only) t h a t  a r e  brought t o  t h e i r  a t t e n t i o n  or  

t h a t  they observe on roadways p a t r o l l e d  by themve2 Smith f u r t h e r  

s t a t e s  t h a t  the  p o l i c i e s  of the  c i t i e s  vary ,  some r epo r t i ng  only 

severe  damage crashes  while o the r s  at tempt t o  r epo r t  a l l  a cc iden t s ,  

Thus t he  s t a t e  accident  f i l e s  do not r e f l e c t  t he  s t a t u t o r y  th res -  

hold. Similar  non-uniformity can be found i n  Michigan, which re-  

qu i res  r e p o r t s  of a l l  crashes  w i t h  apparent damage of 200 d o l l a r s  

or  more. Un t i l  1966 the  requirement was based on a  "tow awayff 



c r i t e r i a ,  U n d o u b t e d l y  many r e s i d e n t s  o f  M i c h i g a n  a r e  n o t  y e t  

a w a r e  o f  t h e  newer c r i t e r i a ,  W h i l e  t h e  S t a t e  P o l i c e  a t t e m p t  t o  

a d h e r e  t o  t h e  s t a t e  l a w ,  t h e y  w i l l  s u b m i t  a  r e p o r t - - a n d  i t  is i n -  

c l u d e d  i n  t h e  o f f i c i a l  a c c i d e n t  f i l e - - i f  a  d r i v e r  r e q u e s t s  a po- 

l i c e  i n v e s t i g a t i o n .  Thus  t h e  f i l e  c o n t a i n s  r e c o r d s  o f  minor  p ro -  

p e r t y  damage a c c i d e n t s .  C o n v e r s e l y ,  t h e  Detroi t  P o l i c e  D e p a r t -  

ment  when f a c e d  w i t h  i n s u f f i c i e n t  manpower a n d  s t e a d i l y  i n c r e a s -  

i n g  work l o a d s ,  a d o p t e d  a  p o l i c y  i n  1968  o f  n o t  r e s p o n d i ~ g  t o  a c -  

c i d e n t s  i f  no  p e r s o n  was i n j u r e d ,  t h e  v e h i c l e s  c o u l d  b e  moved un- 

der t h e i r  own power ,  a l c o h o l  o r  t h e  u s e  o f  d r u g s  was n o t  i n v o l v e d  

a n d  it was n o t  a  h i t - a n d - r u n .  Thus  t h e  m a j o r i t y  o f  p r o p e r t y  dam- 

a g e  a c c i d e n t s  i n  D e t r o i t  m i g h t  be u n r e p o r t e d .  

Roosemark a n d  F r i i ~ i  r e p o r t  a  s u r v e y  c o n d u c t e d  i n  Sweden i n  

1 9 6 5  i n  w h i c h  t h e  a c c i d e n t  e x p e r i e n c e  o f  a p p r o x i m a t e l y  3 , 0 0 0  i n -  
3 t e r v i e w e e s  was examined .  They f o u n d  t h a t  b o t h  p r o p e r t y  damage 

a n d  i n j u r y  a c c i d e n t s  were u n d e r r e p o r t e d .  W h i l e  t h e  r e p o r t i n g  

c r i t e r i a  were n o t  g i v e n ,  t h e  r a t i o  o f  r e p o r t e d  c r a s h e s  t o  t h o s e  

t h a t  were l e g a l l y  r e p o r t a b l e  is g i v e n  i n  T a b l e  1. 

TABLE 1 

ACCIDENT REPORTING I N  SWEDEN 

VERSUS COST OF REPAIRS I N  DOLLARS, 

1 9 6 3  - 1 9 6 4  

C o s t  o f  R e p a i r  
i n  D o l l a r s  

A p p r o x i m a t e  P e r c e n t a g e  
R e p o r t e d  



Approximate ly  one  f i f t h  of t h e  p r o p e r t y  damage a c c i d e n t s  were re- 

p o r t e d  and s u r p r i s i n g l y ,  o n l y  h a l f  t h e  i n j u r y  a c c i d e n t s .  

McGuire and K e r s h  d i s c u s s  s e v e r a l  s t u d i e s  of a c c i d e n t  r e p o r t -  
4 i n g  i n  t h e  U.S. They examined t h e  o f f i c i a l  r e c o r d s  of 500 Miss- 

i s s i p p i  d r i v e r s  who r e p o r t e d  110 a c c i d e n t s  i n  i n t e r v i e w s  and found 

t h a t  52 p e r c e n t  of t h e  a c c i d e n t s  were i n  t h e  s t a t e  Highway P a t r o l  

f i l e s .  T h e y  a l s o  found  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  

r e p o r t i n g  by s e x .  Male d r i v e r s  e v i d e n t l y  r e p o r t e d  66 p e r c e n t ,  and 

f e m a l e  d r i v e r s  o n l g  3 3  p e r c e n t .  The  r e p o r t i n g  of a c c i d e n t s  w i t h  

p r o p e r t y  damage of o v e r  100 d o l l a r s  (53%) was n o t  s i g n i f i c a n t l y  

d i f f e r e n t  t h a n  t h o s e  w i t h  damage ove r  50 d o l l a r s  (52%) .  McGuire 

and Kersh a l s o  p r e s e n t  t h e  r e s u l t s  of  a  s i m i l a r  s t u d y  i n  C a l i f o r -  

n i a .  F i f t y  three a c c i d e n t s  were found i n  i n t e r v i e w s  w i t h  122 d r i -  

v e r s .  F o r t y  three ,  o r  81 p e r c e n t ,  were found i n  s t a t e  r e c o r d s .  

T h e  a u t h o r s  do n o t  i n d i c a t e  however, whether  t h e  i n t e r v i e w  and  

s t a t e  r e c o r d s  were compared on t h e  b a s i s  of i n d i v i d u a l  a c c i d e n t s ,  

o r  if a g g r e g a t e  c o u n t s  f o r  e a c h  pe r son  were compared. T h i s  can  

s u b s t a n t i a l l y  a f f e c t  t h e  r e s u l t s  i f  t h e  o f f i c i a l  r e c o r d s  c o n t a i n  

a c c i d e n t s  n o t  r e c a l l e d  i n  t h e  i n t e r v i e w .  

The s t u d y  by Smi th ,  a l s o  conducted  i n  C a l i f o r n i a ,  was rest- 

r i c t e d  t o  438 a c c i d e n t s  of v e h i c l e s  of t h e  D i v i s i o n  of Highways, 

bu t  e x c l u d i n g  a c c i d e n t s  p e c u l i a r  t o  D i v i s i o n  o p e r a t i o n s ,  The  

a c c i d e n t s  were r e p o r t e d  t o  t h e  D i v i s i o n  i n  acco rdance  t o  s t r i c t  

r e g u l a t i o n s .  The D i v i s i o n  a c c i d e n t  r e p o r t s  were t h e n  matched in-  

d i v i d u a l l y  w i t h  C a l i f o r n i a  Highway P a t r o l  Records  which c o n s t i -  

t u t e  t h e  o f f i c i a l  f i l e  of S t a t e  a c c i d e n t  e x p e r i e n c e .  The  pro- 

p o r t i o n s  r e p o r t e d  i n  t h e  s t a t e  f i l e  a r e  g iven  i n  Tab le  2 .  

Thus bo th  t h e  f a t a l  and i n j u r y  a c c i d e n t s  were r e p o r t e d  rel- 

i a b l y ,  b u t  o n l y  a  l i t t l e  ove r  t h i r d  of t h e  p r o p e r t y  damage acci- 

d e n t s  were r e p o r t e d .  T h e  u n d e r r e p o r t i n g  of p r o p e r t y  damage c r a s h -  

es might  be s u r p r i s i n g  s i n c e  t h e  d r i v e r s  were s t a t e  employees who 

must r e p o r t  t h e  a c c i d e n t s  t o  t h e i r  D i v i s i o n .  On t h e  o t h e r  hand, 



t h i s  r e p o r t i n g  was i n  a  s t a t e  t h a t  does  n o t  r e q u i r e  r e p o r t i n g  of 

p r o p e r t y  damage c r a s h e s .  

TABLE 2 
REPORTING OF ACC IDENTS OF CALIFORNIA DIVIS ION 

OF HIGHWAY VEHICLES 

F a t a l  

I n j u r y  

P r o p e r t y  Damage 

Number P e r c e n t  Reported 

3 100 

8 9  9  3  

346 38 

I n  1958 t h e  U.S. Bureau of  P u b l i c  r o a d s  and t h e  I l l i n o i s  

D i v i s i o n  of Highways conducted  a  l a r g e  s u r v e y  of t h e  c o s t s  of 

and f r e q u e n c i e s  of a c c i d e n t s  i n  ~ l l i n o i s !  Al though t h e  o b j e c t -  

i v e  of t h e  s u r v e y  was a  d e t e r m i n a t i o n  of t h e  t o t a l  c o s t  of 

a c c i d e n t s  t o  I l l i n o i s  d r i v e r s ,  t h e  i n c i d e n c e  of u n d e r r e p o r t i n g  

was examined t o  p r o v i d e  comprehensive c o s t  e s t i m a t e s .  The 

s u r v e y  c o n s i s t e d  of  q u e s t i o n s  s e n t  t o  app rox ima te ly  14 ,000  

r e g i s t e r e d  d r i v e r s .  The p r o p o r t i o n  of involvements  r e p o r t e d  

i n  t h e  s t a t e  f i l e s ,  a f t e r  expans ion  t o  t h e  s t a t e  p o p u l a t i o n ,  

was 24 .1  p e r c e n t  f o r  pas senge r  c a r s  and 19 .6  p e r c e n t  f o r  t r u c k s  

o r  a n  a g g r e g a t e  of 23.7 p e r c e n t  f o r  a l l  t y p e s  of  v e h i c l e s .  

The p r o p e r t y  damage r e p o r t i n g  c r i t e r i a  i n  I l l i n o i s  d u r i n g  t h e  

t ime  cove red  by t h e  s u r v e y  was 100 d o l l a r s ,  a l t h o u g h  t h e  re- 
p o r t i n g  was n o t  examined w i t h  r e g a r d  t o  a c c i d e n t  s e v e r i t y .  

The r e p o r t i n g  is g iven  f o r  involvements  r a t h e r  t h a n  a c c i d e n t s .  

Only i f  t h e  a v e r a g e  number of involvements  ( v e h i c l e s )  pe r  

a c c i d e n t  is t h e  same f o r  bo th  r e p o r t e d  and u n r e p o r t e d  a c c i d e n t s  

would t h e  f i g u r e s  a l s o  a p p l y  f o r  a c c i d e n t s .  



A very s i m i l a r  s tudy of the  c o s t s  of acc iden ts  i n  t he  Wash- 

ington,  D. C.  metropol i tan a rea  i n  1965 was conducted by Wilbur 

Smith and ~ s s o c i a t e s . ~  The r e p o r t i n g  i n  Washington was 48 per- 
cen t ,  32 percent  i n  Maryland, and 30 percent  i n  V i rg in i a ,  I t  is 

i n t e r e s t i n g  t o  note  t h a t  acc iden ts  of any ma te r i a l  damage must be 

repor ted  t o  the  po l ice  i n  Washington, while only those  involving 

i n j u r i e s  o r  f a t a l i t i e s  must be repor ted  t o  po l i ce  i n  Vi rg in ia  and 

none must be repor ted  i n  Maryland. F inanc ia l  r e s p o n s i b i l i t y  re -  

po r t s  a r e  requi red  in  a l l  t h r e e  a r eas .  The heavy t r a f f i c  pa t t e rns  

which involve a l l  t h r e e  j u r i s d i c t i o n s  would suggest  t h a t  ind iv i -  

dual  mo to r i s t s  may not adapt t h e i r  r epo r t i ng  behavior t o  t he  par t -  

i c u l a r  accident  l oca l e ,  and t h a t  the  aggregate r e s u l t  of 36 per- 

cen t  f o r  t he  t o t a l  sample might be more appropr ia te .  We c e r t a i n -  

l y  cannot c l o s e l y  c o r r e l a t e  t he  r e s u l t s  w i t h  the  l e g a l  c r i t e r i a  

of each s t a t e .  

The r e s u l t s  of s t u d i e s  which have been discussed in  the  pre- 

ceding paragraphs suggest  t h a t  underrepor t ing is s u b s t a n t i a l ,  and 

not c l o s e l y  r e l a t e d  t o  s t a t u t o r y  requirements,  S t a t e  r egu la t ions  

can not provide an e f f e c t i v e  b a s i s  f o r  es t imat ing  t o t a l  acc iden t  

frequency by s e v e r i t y .  Estimation of t he  incidence of c rashes  of 

low s e v e r i t y  must depend on determinat ion of r epo r t i ng  r a t e s  f o r  

appropr ia te  s t r a t a .  The exposure survey repor ted  i n  Volume I pro- 

v ides  a  means by which the  underrepor t ing might be examined by 

s e v e r i t y ,  and t h e  problems of extending the  scope of such a  sur-  

vey may be s tud ied ,  

Interviewees may be asked about t h e i r  accident  experience 

over a  def ined per iod,  The acc iden ts  r e c a l l e d  i n  t he  survey w i l l  

include both unreported and repor ted  inc iden t s .  The responder may 

not know i f  each r e c a l l e d  inc iden t  was r epo r t ed ,  Even i f  h i s  mem- 
ory  is r e l i a b l e ,  he is only aware of t he  n o t i f i c a t i o n  of p o l i c e ,  

i . e .  he has no way of knowing i f  a  r epo r t  was completed and includ- 

ed i n  o f f i c i a l  s t a t e  f i l e s .  Therefore an independent check is 



necessary t o  determine which acc iden ts  i d e n t i f i e d  on the  survey 

were unreported,  

The s e t  of poss ible  responses may be described by the  e le -  

ments in  t he  a r r ay  depicted in  Figure 2 .  

Survey Response 

S S 

O f f i c i a l  R 

Reports 

ii 

Figure 2 Array of Accident Reporting and Survey Response, 

The columns ind i ca t e  response on the  survey where S denotes 

acc iden ts  r e c a l l e d  and S denotes acc iden ts  not  r e c a l l e d .  The 

rows represen t  t he  con ten ts  of o f f i c i a l  s t a t e  accident  f i l e s ,  

R denoting repor ted acc iden ts ,  and unreported events.  The 

t o t a l  number of repor ted acc iden ts  i n  which the  survey pop- 

u l a t i o n  was involved is then NR = NRS 
+ N~~ 

. The propor t ion 

of acc iden ts  which a r e  repor ted is then N ~ / ( N ~  + NE). 

The t o t a l  number of acc iden ts  r e c a l l e d  on the  survey is 

N~ = N~~ + NHS 
Without matching the  survey r e s u l t  w i t h  s t a t e  

accident  f i l e s  accident  by acc iden t ,  we may only determine NR 

and NS.  Accidents which a r e  ne i ther  repor ted or  r e c a l l e d ,  

NAB, can not be i d e n t i f i e d  by e i t h e r  t he  survey o r  o f f i c i a l  

accident  f i l e s ,  I f  we assume t h a t  t h e  r e c a l l  c a p a b i l i t y  is 
independent of whether or  not an accident  was repor ted ,  we may 

es t imate  NRS by l i n e a r  ex t r apo la t i on ,  

The observed lack of r e c a l l  c a p a b i l i t y  and underreport ing 

can be expressed r e spec t ive ly  as :  



A l i n e a r  ex t r apo la t ion  f o r  es t imat ing  NRS allows us t o  es t imate  

N- and N-. R S 

N- = KNS s 

The es t imated proport ion of acc iden ts  repor ted  is 

and the  es t imated proport ion r e c a l l e d i s  

Estimation of P is only poss ib le  i f  NRS and NRs a r e  
S 

i d e n t i f i e d ,  and t h i s  r e q u i r e s  checking each acc iden t  r e c a l l e d  

i n  t h e  survey w i t h  s t a t e  records ,  a r a t h e r  formidable task  

if the  sanvey is l a r g e  and the  s t a t e  acc iden t  records  a r e  not  

maintained i n  computer f i l e s .  While we cannot expect i n t e r -  

viewees t o  have high r e c a l l  c a p a b i l i t y  and thus  achieve low 

values  of K ,  t h e i r  r e c a l l  may be independent of t h e  f a c t o r s  

t h a t  inf luence repor t ing .  If we can demonstrate such an indepen- 

dence, and t h a t  r e c a l l  is a  s t a b l e  process ,  we might es t imate  K 

i n  a  modest survey,  and expand the  es t imate  t o  a much l a rge r  pop- 

u l a t i on .  Extensive surveys could then be used t o  es t imate  under- 

r epo r t i ng  without the  burden of search ing  s t a t e  f i l e s  f o r  ind iv i -  

dual  acc iden ts .  Furthermore, es t imates  of underrepor t ing would be 

f e a s i b l e  i n  a r e a s  o r  s t a t e s  t h a t  do not maintain f i l e s  which allow 

machine da t a  processing f o r  matching ind iv idua l  acc iden ts .  The 



p r o p o r t i o n  of a c c i d e n t s  w h i c h  a r e  r e p o r t e d  c o u l d  t h e n  be e s t i m a t -  

e d  f o r  t h e  s u r v e y  p o p u l a t i o n  a s  

where NR and N a r e  a g g r e g a t e  numbers of a c c i d e n t s  i n c l u d e d  i n  S 
s t a t e  f i l e s  and s u r v e y  r e s p o n s e  r e s p e c t i v e l y ,  b u t  a d j u s t e d  i n  ac-  

c o r d a n c e  w i t h  t h e  s u r v e y  sampl ing  p l an .  T h e  r e s u l t s  s h o u l d  a l s o  

be  s t r a t  i f  i e d  by a c c i d e n t  s e v e r i t y ,  

T h e  s u r v e y s  conducted  f o r  measurements of exposu re  were used  

t o  s t u d y  measurement of bo th  K ( r e c a l l  c a p a b i l i t y )  and L (under-  

r e p o r t i n g )  . 
The p r e l i m i n a r y  s u r v e y  conducted  i n  Washtenaw County i n  Aug- 

u s t  1969 i n c l u d e d  q u e s t i o n s  r e g a r d i n g  a c c i d e n t  e x p e r i e n c e  ove r  t h e  

p r e v i o u s  three y e a r s .  The i n f o r m a t i o n  c o l l e c t e d  on e a c h  a c c i d e n t  

i nc luded :  

1 )  Month and y e a r  of a c c i d e n t  

2 )  Number of c a r s  i nvo lved  

3)  P r o p e r t y  damage t o  i n t e r v i e w e e ' s  v e h i c l e  

4)  P e r s o n a l  i n j u r y  

5) V i o l a t i o n  i s s u e d  

Each r e s p o n s e  was checked a g a i n s t  t h e  s t a t e  d r i v e r  r e c o r d  of each  

i n d i v i d u a l .  The i n f o r m a t i o n  common t o  e a c h  s o u r c e  ( s u r v e y  and  

d r i v e r )  which c o u l d  be used  t o  e s t a b l i s h  a  match were: 

1 )  Month and yea r  

2)  Number of  v e h i c l e s  

3)  I n j u r y  a c c i d e n t  

4) V i o l a t i o n  i s s u e d  

S i n c e  i n t e r v i e w e e ' s  c a n n o t  be e x p e c t e d  t o  r e c a l l  d a t e s  a c c u r a t e l y  

ove r  three y e a r s ,  a  d i s c r e p a n c y  o f  s i x  months was a l l owed  on d a t e s .  

The wide l a t i t u d e  on d a t e s  was n e c e s s a r y  t o  p r e v e n t  r e j e c t i o n  of 

a  l a r g e  number of a c c i d e n t s  t h a t  matched i n  a l l  o t h e r  r e s p e c t s ,  



Experience a l s o  indicated tha t  the number of accidents per person 

was low enough t o  prevent s ign i f i can t  l ikelihood of a mismatch. 

Using t h i s  c r i t e r i a  fo r  acceptably matched dates ,  accidents i n d i -  

cated on both the survey and dr iver  record were considered ade- 

quately and uniquely ident i f ied  if three of the four descr iptors ,  

including date ,  were the same on both sources. The date on the 

dr iver  record was considered the correct  date of accidents on 

both sources. The accident was rejected from fur ther  considerat- 

ion i f  t h i s  date was not w i t h i n  the period covered by the survey. 

A t o t a l  of 448 dr ivers  were interviewed i n  t h e  preliminary 

survey. Among t h i s  sample, 86 accidents were recal led by the d r i -  

vers  and 106 were l i s t e d  on t h e i r  dr iver  records,  The r e s u l t s  a re  

given i n  Table 3. O n l y  45 percent of a l l  accidents recal led on 

the survey were reported and included i n  s t a t e  f i l e s .  The report-  

ing of accidents bor which a v io la t ion  was issued were reported 

w i t h  high r e l i a b i l i t y ,  93 percent. However, the v io la t ion  would 

not be issued except by a police o f f i c e r .  

The var ia t ion  i n  reporting w i t h  property damage shows a mark- 

ed r e l a t i o n  t o  the amount of damage, w i t h  very low reporting of 

accidents w i t h  l e s s  than 200 do l l a r s  damage. We might a l so  note 

tha t  injury accidents were a l so  underreported. 
The r e c a l l  capabi l i ty  of the persons interviewed was only 37 

percent, but did appear more s t ab le  than reporting across the 

c lasses  of accidents shown. The r e c a l l  proportion PS was not cal-  

culated versus property damage because the amount of damage was 

only avai lab le  from survey da ta ,  and not on the driver records. 

The data of Table 3 represents accident experience over a 

three year period, July 1966 t o  August 1969 inclusive.  T h i s  is a 

long period over which t o  expect r e l i a b l e  r e c a l l .  If a shorter  
period is used however, the amount of data (number of accidents) 

is reduced. Thus the se lec t ion  of an appropriate period involves 

a t rade off between r e c a l l  capabi l i ty  and sample s i z e ,  To examine 



TABLE 3 

ACCIDENT REPORTING, PRELIMINARY SURVEY 

448 RESPONSES 

A l l  Accidents  

V i o l a t  ion  I n d i c a t e d  

No V i o l a t  ion  Ind.  

PD < $200 
2005 PD ( 500 

PD> 500 

I n j u r y  Accident  

Non-Injury Accident  



t h e  e f f e c t  of t h e  p e r i o d ,  t h e  p r o p o r t i o n  r e c a l l e d  PS was computed 

f o r  each  of t h e  t h r e e  c a l e n d a r  y e a r s .  For t h e  twelve  months s t a p t -  

i n g  J u l y  1, 1966,  t h e  r e c a l l  was PS = 0 .21 ;  f o r  t h e  year f o l l o w i n g  

Ju ly  1, 1967,  PS - 0 . 3 8 ;  and i n  t h e  l a s t  f u l l  y e a r  PS = 0.48 .  Thus 

o v e r  t h e  t h r e e  y e a r s  t h e  r e c a l l  improved from 2 1  p e r c e n t  t o  48 p e r -  

c e n t ,  more t h a n  doub le .  A ch i - squa re  t e s t  of a  t h r e e  by two con- 

t i n g e n c y  t a b l e  f a i l e d  t o  show s i g n i f i c a n c e  a t  t h e  5% l e v e l  however, 

p a r t l y  because  of t h e  l i m i t e d  sample s i z e .  Thus,  w h i l e  r e c a l l  i m -  

p roved  t h e  improvement is  no t  s u b s t a n t i a t e d  w i t h  c o n f i d e n c e .  

The p r e l i m i n a r y  survey  of Washtenaw County was fo l lowed  by a  

much l a r g e r  p i l o t  su rvey  i n  t h e  s p r i n g  of 1970. A complete  des-  

c r i p t i o n  of t h e  survey  i s  g i v e n  i n  Appendix C and w i l l  no t  be r e -  

p e a t e d  h e r e .  The q u e s t i o n s  on a c c i d e n t  e x p e r i e n c e  i n c l u d e d  t h e  

number of a c c i d e n t s  i n  t h e  p r e v i o u s  twelve  months and i n  t h e  p r e -  

v i o u s  t h r e e  y e a r s .  The i n t e r v i e w e e  was a l s o  a sked  i f  each  of t h e  

t h r e e  most s e v e r e  a c c i d e n t s  were r e p o r t e d ,  i . e .  p o l i c e  wrote  down 

i n f o r m a t i o n  abou t  t h e  a c c i d e n t .  T h i s  i n f o r m a t i o n  does  no t  p r o v i d e  

t h e  d e t a i l  n e c e s s a r y  t o  i n d i v i d u a l l y  match a c c i d e n t s  a g a i n s t  t h e  

c o n t e n t s  of s t a t e  f i l e s  and de t e rmine  t h e  c e l l  c o u n t s  d e p i c t e d  i n  

F i g u r e  2 .  The i n f o r m a t i o n  does  a l l o w  an e s t i m a t e  of u n d e r r e p o r t i n g  

if a  s u i t a b l e  e s t i m a t e  of K and t h u s  PS can  be o b t a i n e d .  To exam- 

i n e  t h i s  p o s s i b i l i t y  t h e  q u e s t i o n a i r e  used  i n  t h e  D e t r o i t  SMSA was 

expanded t o  i n c l u d e  a d d i t i o n a l  d e t a i l .  I n  a d d i t i o n  t o  t h e  number 

of a c c i d e n t s  i n  t h e  p r e v i o u s  twelve  months,  t h e  f o l l o w i n g  i t e m s  

were a sked  f o r  each  of t h e  t h r e e  most s e v e r e  a c c i d e n t s .  

1 )  Month, y e a r  

2 )  Was a  p o l i c e  r e p o r t  w r i t t e n ,  

3 )  Was anyone i n j u r e d ,  

4 )  Were any v e h i c l e s  towed away, 

5) Was your  c a r  damaged, i f  s o  what was t h e  e s t i m a t e d  d o l l a r  

damage. 



The number of i n t e r v i e w s  completed i n  t h e  D e t r o i t  SMSA were 

comprised of 238 i n  t h e  c i t y  of D e t r o i t  and 338 i n  Oak P a r k ,  a  

suburb  on t h e  n o r t h e r n  edge of D e t r o i t .  Counts  of each c e l l  of 

t h e  r e c a l l - r e p o r t i n g  m a t r i x  were computed a f t e r  matching each 

a c c i d e n t  wi th  s t a t e  d r i v e r  r e c o r d s ,  The observed  v a l u e s  of K ,  

L ,  PS, and P  were t h e n  computed f o r  t h e  t o t a l  sample and f o r  t h e  
R 

f o l l o w i n g  s t r a t a :  

1 )  O f f i c e :  D e t r o i t  V S O a k P a r k  

2 )  S e x : M V S F  

3 )  Socio-economic s c a l e :  1-3 VS 4-5 

4 )  Educa t ion  l e v e l  A .  High s c h o o l  not  complete 
B .  High s c h o o l  
C .  4 y r .  c o l l e g e  

5 )  Unemployed A .  Housewife 
B.  S tuden t  
C .  Other  

6 )  P o l i c e  r e p o r t  VS No p o l i c e  r e p o r t  

7 )  I n j u r y  a c c i d e n t  VS No i n j u r y  

8 )  Vehic le  towed away VS Not towed 

9 )  P r o p e r t y  damage A .  PD(200 
B. 2 0 0 i  PDL 500 
C .  PD> 500 
D.  Car t o t a l e d  

The computed v a l u e s  of PS and PR were t e s t e d  f o r  s t a t i s t i c a l  

s i g n i f i c a n c e  between t h e  above l e v e l s  ( s t r a t a )  u s i n g  ch i - squa re  

t e s t s  of cont ingency  t a b l e s .  I n  t h e  c a s e  of a l l  two way s p l i t s  

(2 X 2  t a b l e s )  t h i s  t es t  is  e q u i v a l e n t  t o  s t a n d a r d  tests between 

p r o p o r t i o n s .  S i g n i f i c a n t  d i f f e r e n c e s  a t  t h e  10% l e v e l  o r  lower 

were found only  i n  compar i s ions  7 ,  8 ,  and 9  above. Computations 

of PS ( r e c a l l )  were not  p o s s i b l e  f o r  i t ems  8 (towed) and 9  (pro-  

p e r t y  damage) s i n c e  t h e s e  p a r a m e t e r s  a r e  n o t  i n c l u d e d  on t h e  d r i -  

v e r  r e c o r d s .  

The r e s u l t s  of  t h e  i n t e r v i e w s  i n  t h e  D e t r o i t  SMSA a r e  g i v e n  i n  

Tab le  4 f o r  a l l  a c c i d e n t s  i n  a  s i n g l e  g roup ,  and f o r  p a r t i t i o n i n g  on 



TABLE 4 

ACCIDENT R E P O R T I N G ,  PILOT SURVEY : D E T R O I T  SMSA 

576 R E S P O N S E S  

N~~ 
N- 

R S  N~~ 
K L P~ P~ 

A l l  A c c i d e n t s  

I n j u r y  

N o  I n j u r y  
h3 
A T o w e d  

N o t  T o w e d  

P D  < 200 

2001 P D  5 500 

P D <  500 

P D >  500 

Police R e p o r t  

N o  Police R e p o r t  



each va r i ab l e  t h a t  r e s u l t e d  i n  chi-square t e s t s  of s ign i f i cance  

a t  the  10% l e v e l  o r  lower. 

Empirical values  of PS and PR a r e  a l s o  given along w i t h  t h e i r  

confidence i n t e r v a l .  The 95 percent  confidence i n t e r v a l s  were com- 

puted using the  f ami l i a r  normal approximation f o r  t e s t i n g  proport -  

i ons .  The i n t e r v a l s  should be i n t e r p r e t e d  w i t h  cau t ion .  The Sam- 

p l e  s i z e s ,  e i t h e r  NRS + NES o r  NRS + NRS, a r e  not l a rge  and the  

normal approximation is  not j u s t i f i e d  f o r  a l l  e n t r i e s .  The tabu- 

l a t e d  i n t e r v a l s  do give  some ind ica t ion  of the  prec i s ion  of t he  - 
es t imat ion  however, and a r e  included f o r  t h i s  reason.  

A t o t a l  of 127 acc iden ts  were noted by the  p a r t i c i p a n t s  i n  

t he  survey or were ind ica ted  on the  d r i v e r  record of those  who re-  

c a l l e d  an acc iden t .  A s  ind ica ted  in  Table 4 ,  35 percent  of the  

acc iden ts  r e c a l l e d  were repor ted .  T h i s  is s l i g h t l y  lower. than 

t h e  r e s u l t  obta ined i n  Washtenaw County (45%), but t he  d i f f e r ence  

is not s i g n i f i c a n t  a t  t he  5% l e v e l .  Recal l  i n  both a r e a s  was si- 

mi l a r ,  about one t h i r d .  I f  t he  r e s u l t s  i n  Washtenaw County and 

D e t r o i t  a r e  combined, t h e  r e s u l t s  a r e  P = 0.35 and PR, = 0.40. 
S  

In jury  acc iden ts  were repor ted  near ly  four  times a s  r e l i a -  

bly a s  non-injury acc iden ts .  They were a l s o  r e c a l l e d  twice a s  

r e l i a b l y .  Accidents from which the  in terviewee 's  veh ic l e  was 

towed from the  scene were repor ted  w i t h  a  r e l i a b i l i t y  near ly  t h r e e  

times a s  g r e a t  a s  f o r  those  not towed away. Reporting of proper- 

t y  acc iden ts  was dependent on the  amount of damage, but t he  grea t -  

e s t  change was f o r  damage g r e a t e r  than 500 d o l l a r s .  Those w i t h  

damage of l e s s  than 200 d o l l a r s ,  t he  l e g a l  r epo r t i ng  c r i t e r i a ,  

were repor ted  w i t h  22 percent  r e l i a b i l i t y ,  Those which were leg- 

a l l y  r epo r t ab l e  (PDZ$200) were repor ted  w i t h  46 percent  r e l i a b i l -  

i t y ,  Thus the  l e g a l  c r i t e r i o n  does not appear t o  provide a  s t r a t -  

i f  i c a t i o n  a s  s i g n i f i c a n t  a s  does 500 d o l l a r s .  The percentage of 

veh ic l e s  i n  each damage category t h a t  were towed from the  scene 



is shown i n  Figure 3. 

The s igni f icance  l eve l s  obtained in  the chi-square t e s t s  were: 

in jury  VS no in jury ,  8% on r e c a l l  and l e s s  than 1% on report ing;  

towed VS not towed, 0.5% on repor t ing;  property damage above $500 

VS l e s s  than $500, 1% on report ing;  property damage l e s s  than $200 

VS more than $200, 9.9% on report ing.  

The r e s u l t s  on the question "was a  pol ice report  taken a t  the  

scene?" deserve noting. One would not be surpr ised  a t  the  low 

counts under N and NRs f o r  "no pol ice report1 ' .  The one case RS 
under NRS would indica te  no repor t  was wr i t t en  t o  the knowledge 

of the  victim, yet one did appear in  the  s t a t e  records.  Inci- 

dence of t h i s  occurrence would be &ow. The noteworthy r e s u l t  was 

t h a t  f o r  only 50 percent of the  accidents  f o r  which the survey 

response was yes ( i . e .  a  repor t  was wr i t ten)  could a  report  be 

found in s t a t e  dr iver  records.  I t  cannot be determined whether 

a  repor t  was a c t u a l l y  completed but not forwarded, or  i f  the 

policeman was w r i t i n g  something other  than a  formal accident re- 

port  . 
The questionnaire used i n  the  p i l o t  survey, w i t h  the except- 

ion of De t ro i t ,  included the following information regarding ac- 

c  idents:  

1) How many acc idents  s ince  January 1969 (approximatbly 
12 months)? 

2) How many accidents  i n  the  previous three  years? 
3) For each of the  three  most severe accidents  s ince  

January 1969, the month and year and whether a  policeman 
wrote a  r epor t .  

From t h i s  information values of N the t o t a l  number of accidents  S 
i n  one year r eca l l ed  in  the  survey, and NR the  t o t a l  number i n  the 

s t a t e  f i l e s  f o r  the  interviewees could be determined read i ly  fo r  

s t a t e s  t h a t  have computerized dr iver  records w i t h  accidents  l i s t e d .  

T h i s  would allow a t r i a l  of es t imating underreporting using an es- 

timated fac to r  (K)  for  r e c a l l  derived from the  Michigan sample. 



F i g u r e  3 

Tow Away by P r o p e r t y  Damage, 
P i l o t  Su rvey :  D e t r o i t  SMSA 



Four s t a t e s  were se lec ted  t o  represent  r u r a l  and urban areas ,  

and a  range of s t a t e  repor t ing  c r i t e r i a .  The s t a t e s  se lec ted  were 
Colorado which requi res  n o t i f i c a t i o n  of the pol ice f o r  a l l  accid- 

e n t s  w i t h  injury or any property damage, Massachusetts which re- 

qui res  a wr i t ten  f i n a n c i a l  r e spons ib i l i ty  report  f o r  injury or 

damage over 200 d o l l a r s  but not immediate n o t i f i c a t i o n ,  South 

Carolina which requi res  immediate not i f  i c a t  ion f o r  injury and 

property damage over 100 d o l l a r s ,  and Virginia which requi res  not- 

i f i c a t i o n  f o r  i n j u r y  accidents  only,  Each of the four s t a t e s  was 

able  t o  provide an accident summary from the dr iver  records of 

individuals .  

A summary of the  number of interviews, number of accidents  

r eca l l ed ,  and the  number found on the s t a t e  d r ive r s  records of 

people who reca l l ed  an accident is shown i n  Table 5. 

TABLE 5 

ACCIDENT REPORTING, PILOT SURVEY: FOUR STATES 

S t a t e  Number of 
Interviews N~ N~ p~ 

(Accidents (Accidents 
Reported) Recalled) 

Colorado 289 

Massachusetts 518 

South Carolina 82 

Virginia  306 

The computed repor t ing  proportions (PR) were obtained 

using a s  an estimation 
N, 1 



where t he  r e c a l l  r a t i o  was K = 1.83, t he  value  obtained from 

the  Washtenaw County and Det ro i t  samples. Values of P  a r e  R 
not shown f o r  Massachusetts because the  number of acc iden ts  

included on the  d r ive r  records  was so  low t h a t  one suspec t s  

not a l l  repor ted acc iden ts  a r e  entered on t he  record,  The 

t o t a l  sample i n  South Carolina was too small  t o  warrant pre- 

s en t ing  an es t imated PR. 

The r e s u l t s  f o r  Colorado and Vi rg in ia  a r e  t h e  opposi te  

of what we would expect i n  consider ing t he  s t a t e  r epo r t i ng  

requirements s i n c e  a l l  acc iden ts  w i t h  damage must be repor ted  

i n  Colorado. The computation.or more p rec i s e ly ,  t he  est imat-  

ion, of PR is s e n s i t i v e  t o  r e c a l l  expressed e i t h e r  a s  K or  

PR. The values  obtained from the  Michigan surveys a r e  of 

l imi ted  p rec i s ion  because of t he  small  samples, and do not 

warrant s t r i c t  i n t e r p r e t a t i o n  of the  data  shown in  Table 5. 

Before the  es t imat ion  procedures suggested above a r e  

used i n  p r a c t i c e ,  a  much more r e l i a b l e  es t imate  of t h e  r e c a l l  

proport ion must be obta ined,  and the  s t a b i l i t y  of t he  es t imate  

should be evaluated over s e v e r a l  populat ions.  Such an eval- 

ua t ion  w i l l  only be f e a s i b l e  i n  a r ea s  which maintain accident  

record systems t h a t  permit computer processing f o r  searching 

accident  f i l e s  and matching ind iv idua l  acc iden ts  with t he  

survey da t a ,  

INJURY SEVERITY DATA 

The two primary c o s t s  of acc iden ts  t o  soc i e ty  a r e  economic 

l o s s  including e f f e c t s  of d i s a b i l i t y ,  and s u f f e r i n g  from per- 

sona l  i n ju ry ,  The term in ju ry  is used here i n  t he  medical o r  
physiological  sense ,  t h a t  is morbidity o r  mor t a l i t y ,  While it 



is obvious  t h a t  t h e  economic l o s s  a s  a  consequence of  p r o p e r t y  

damage may be d i r e c t l y  and t r a c t a b l y  r e l a t e d  t o  a c c i d e n t  sev-  
e r i t y  and damage, measurement of t h e  consequence of i n j u r y  is 

n o t  s o  d i r e c t .  On t h e  o t h e r  hand, c a t e g o r i z i n g  an a c c i d e n t  

a s  f a t a l ,  i n j u r y ,  o r  p r o p e r t y  damage is  n o t  a  s a t i s f a c t o r y  

compromise. Many of t h e  program and v e h i c l e  s t a n d a r d s  t h a t  

have been i n t r o d u c e d  o r  a r e  contempla ted  a r e  a d d r e s s e d  t o  

n o t  t h e  e l i m i n a t i o n  of a c c i d e n t s ,  bu t  t h e  r e d u c t i o n  of i n j u r y ,  

a s  well a s  p r o p e r t y  damage, and t h e  consequence of i n j u r y .  

K l e i n  and Wal le r  s u g g e s t  t h a t  our  f o c u s  and p r i o r i t i e s  shou ld  

be s h i f t e d  "from t h e  p r e v e n t i o n  and r e d u c t i o n  of t h e  number 

of c r a s h e s  t o  t h e  p r e v e n t i o n  o r  r e d u c t i o n  of t h e  human and 
7 

economic l o s s e s  t h a t  r e s u l t  from c ra shes1 '  . Thus t h e  i n c i d -  

ence  and de@ee o r  s e v e r i t y  of i n j u r y  becomes a  v e r y  import-  

a n t  measure of t h e  performance of our  endeavors  i n  highway 

s a f e t y .  

A p p r o p r i a t e  measures  of i n j u r y  s e v e r i t y  might r e l a t e  t o  

t h e  consequence of t h e  i n j u r y  and t h e  at-tendant l o s s *  Thus 

we might c o n s i d e r  such  f a c t o r s  a s  p e r i o d  of d i s a b i l i t y ,  l e n g t h  

of h o s p i t a l i z a t i o n  which might  c o r r e l a t e  well w i t h  bo th  d i s -  

a b i l i t y  and economic l o s s ,  and deg ree  of permanent d i s a b i l i t y .  
A l l  of these a r e  f a c t o r s  which have been c o n s i d e r e d  a s  appro- 

p r i a t e  s e v e r i t y  measures .  P r e s e n t l y ,  however, we a r e  unab le  

t o  d i v o r c e  such  " u l t i m a t e  measures11 from t h e  e f f e c t s  of t r e a t -  

ment and ex tended  c a r e ,  and r e l a t e  t h e m  t o  t h e  p h y s i c a l  a c c i -  

d e n t  d e s c r i p t o r s  o r  t o  p a r t i c u l a r  countermeasures .  F u r t h e r -  

more such  f a c t o r s  can  n o t  now be a s s i g n e d  i n  on-the-scene ac-  

c i d e n t  i n v e s t i g a t i o n s .  T h e r e f o r e  we have t r a d i t i o n a l y  used 

measures  of i n j u r y  which a r e  more d i r e c t l y  r e l a t e d  t o  a c c i d e n t  

p h y s i c s  and s u i t a b l e  f o r  f i e l d  use .  



Non f a t a l  i n j u r y  a c c i d e n t s  a r e  i d e n t i f i e d  i n  mass a c c i d e n t  

d a t a  by u s e  of an  i n j u r y  code.  The a c c i d e n t  r e p o r t s  of a l l  b u t s e v -  

en  s t a t e s  employ t h e  code p u b l i s h e d  by t h e  N a t i o n a l  S a f e t y  Counc i l .  8 

The code was d e v i s e d  t o  p e r m i t  r a p i d  e v a l u a t i o n  by p o l i c e  o f f i c e r s  

i n  t h e  f i e l d .  Each pe r son  i n v o l v e d  i n  an a c c i d e n t  which is i n v e s -  

t i g a t e d  by t h e  p o l i c e  is a s s i g n e d  one of t h e  f o l l o w i n g  f i v e  c o d e s :  

K = F a t a l  
A = V i s i b l e  s i g n s  of  i n j u r y ,  a s  b l e e d i n g  wound 

o r  d i s t o r t e d  member, o r  had t o  be c a r r i e d  from 
s c e n e .  

B = Other  s i g n s  o f  i n j u r y ,  a s  b r u i s e s ,  a b r a s i o n s ,  
s w e l l i n g .  

C = No v i s i b l e  i n j u r y  bu t  compla in t  of  p a i n  o r  
momentary unconsc iousness .  

0 = No i n d i c a t i o n  of i n j u r y .  

The c l a s s i f i c a t i o n s  a r e  l i s t e d  above j u s t  a s  t hey  a r e  f r e q u e n t l y  

s t a t e d  on a c c i d e n t  r e p o r t  fo rms .  

While t h e  above code p e r m i t s  r a p i d  e v a l u a t i o n  under  a d v e r s e  

c i r c u m s t a n c e s  and wi th  minimal examina t ion  of t h e  v i c t i m ,  i t  does  

n o t  p r o v i d e  a  r e l i a b l e  s c a l e  of t h e  s e v e r i t y  of i n j u r y .  Obviously 

many i n j u r i e s  i n  t h e  A c a t e g o r y  a r e  minor ,  such  a s  s u p e r f i c i a l  

l a c e r a t i o n s  accompanied by moderate  b u t  e a s i l y  c o n t r o l l e d  b l e e d i n g .  

Conve r se ly ,  t h e  C c a t e g o r y  cou ld  i n c l u d e  s e v e r e  and  p o t e n t i a l l y  

l i f e - t h r e a t e n i n g  i n t e r n a l  i n j u r i e s  such  a s  a  r u p t u r e d  s p l e e n .  

The code used  by p o l i c e  w i l l  be r e f e r r e d  t o  a s  t h e  p o l i c e  code 

wi thou t  i m p l i c a t i o n  of  o r i g i n  o r  d i s a p p r o b a t i o n .  Although t h e  code 

does  no t  s e r v e  any of t h e  p o s s i b l e  f u n c t i o n s  of an  i n j u r y  s e v e r i t y  

s c a l e  p e r  s e ,  t h e r e  e x i s t s  t h e  p o s s i b i l i t y  of c a l i b r a t i n g  t h e  code 

a g a i n s t  a  more s u i t a b l e  s c a l e ,  C l e a r l y  a c a l i b r a t i o n  c o u l d  be 

v a l i d  o n l y  i n  a  s t a t i s t i c a l  s e n s e ,  N e v e r t h e l e s s ,  t h e  p r i n c i p l e  

advantage  of mass d a t a  a s  r e p r e s e n t e d  by t h e  p o l i c e  code is t h e  

c a p a b i l i t y  f o r  s t a t i s t i c a l  i n f e r e n c e ,  C a l i b r a t i o n  of t h e  code 

would t h u s  be v a l u a b l e  even though mean ing le s s  on an i n d i v i d u a l  

bas  is. 



A p i l o t  c a l i b r a t i o n  was conducted  by a s s i g n i n g  an i n j u r y  sev-  

e r i t y  index  t o  a c c i d e n t  v i c t i m s  on t h e  b a s i s  of h o s p i t a l  r e c o r d s  

and comparing t h e  r e s u l t  w i t h  t h e  p o l i c e  code a s s i g n e d  a t  t h e  I 

time of t h e  a c c i d e n t ,  

Acc ident  r e p o r t s  were a v a i l a b l e  from Washtenaw County,  Michigan 

f o r  t h e  p e r i o d  1966 through 1970. T h i s  s e t  i n c l u d e s  d a t a  on o v e r  

19 ,000  a c c i d e n t s .  In  a d d i t i o n  t o  t h e  p o l i c e  i n j u r y  code on each 

pe r son  invo lved  i n  t h e  c r a s h ,  t h e  r e p o r t  i n d i c a t e s  t h e  h o s p i t a l  t o  

which t h e  i n j u r e d  were t a k e n ,  a l t hough  not  on an i n d i v i d u a l  b a s i s .  

A l ist  of 1069 v i c t i m s  who were p o s s i b l y  conveyed t o  S t .  Joseph 

Mercy H o s p i t a l  i n  1968 and 1969 was compiled and checked a g a i n s t  

both t h e  i n p a t i e n t  and emergency room h o s p i t a l  r e c o r d s ,  Records 

were found f o r  545 of t h e  v i c t i m s  i n c l u d i n g  5 f a t a l i t i e s .  The 

remain ing  524 v i c t i m s ,  wh i l e  i n  an a c c i d e n t  from which someone was 

conveyed t o  t h e  h o s p i t a l ,  d i d  no t  s eek  medica l  c a r e  a t  S t .  Joseph .  

S e n i o r  medica l  s t u d e n t s  reviewed t h e  h o s p i t a l  r e c o r d s  of each  

p a t i e n t  and a s s i g n e d  t h e  a p p r o p r i a t e  i n j u r y  code.  

S e l e c t i o n  of an i n j u r y  s c a l e  f o r  use  i n  t h e  e v a l u a t i o n  was 

based  on r e q u i r e m e n t s  t h a t  t h e  s c a l e :  ( 1 )  a s s e s s  t h e  s e v e r i t y  of  

i n j u r y  and t h e  c o n d i t i o n  of t h e  p a t i e n t  immediately  f o l l o w i n g  i n j u r y  

and no t  i n c l u d e  measures  of t h e  t r e a t m e n t  g i v e n  o r  t h e  r e sponse  t o  

t r e a t m e n t ,  ( 2 )  i n c l u d e  e f f e c t s  of impact t h a t  might be e v i d e n t  

on ly  wi th  d i a g n o s t i c  a i d s  such a s  r a d i o l o g y ,  and (3 )  must be based 

on t h e  i n f o r m a t i o n  normal ly  p rov ided  by medica l  r e c o r d s ,  A s u i t -  

a b l e  s c a l e  is  p rov ided  by t h e  American Medical  A s s o c i a t i o n ' s  Abbre- 

v i a t e d  I n j u r y  S c a l e  (AIS) e s t a b l i s h e d  by an Ad Hoc Committee on 

Vehic le  and I n j u r y  s c a l i n g . '  The AIS? which was based on s c a l e s  

developed by  t h e  C o r n e l l  ACIR p r o j e c t  and Genera l  Motors,  now 

e n j o y s  widespread use  b y  a c c i d e n t  i n v e s t i g a t i o n  p r o j e c t s  sponsored  

by  t h e  Automotive Manufac turers  A s s o c i a t i o n  and t h e  N a t i o n a l  Highway 

T r a f f i c  S a f e t y  A d m i n i s t r a t i o n .  



The AIS c l a s s i f i e s  each ind iv idua l  i n  the  genera l  c a t ego r i e s  

of 1 - Minor, 2 - Moderate, 3  - Severe (not  l i f e - t h r e a t e n i n g ) ,  4 - 
Severe ( l i f e - t h r e a t e n i n g ,  s u r v i v a l  p robable ) ,  5 - C r i t i c a l  ( s u r v i v a l  

u n c e r t a i n ) ,  and fou r  c a t e g o r i e s  of f a t a l  i n j u r i e s .  In add i t i on  t o  
r a t i n g  each i n j u r y  i nd iv idua l ly ,  t h e  o v e r a l l  e f f e c t  of 

i n j u r i e s  may be r a t e d .  The AIS does not  e x p l i c i t l y  provide f o r  

mu l t i p l e  i n j u r i e s  which may be a d d i t i v e  i n  t h e i r  phys io log ica l  

e f f e c t s ,  hence some sub jec t i ve  judgement is necessary i n  ca tegor iz ing  

these  cases .  

The vers ion  of the  AIS used i n  examining t h e  r e l a t i o n  between 

t y p i c a l  use of t he  po l i ce  code and i n j u r y  s e v e r i t y  is given i n  

Appendix L .  Although most pub l i ca t i ons  of t h e  s c a l e  imply equiv- 

a l e n t  po l i ce  codes they were purposeful ly  omitted here s i n c e  an 

in fe rence  of correspondence is  not j u s t i f i e d  by d e f i n i t i o n  o r  cur-  

r e n t  po l i ce  usage. An o v e r a l l  AIS code was ass igned t o  each p a t i e n t  

f o r  whom h o s p i t a l  records  could be found. The information necessary 

t o  a s s ign  the  four  f a t a l  AIS codes is normally not provided by med- 

i c a l  records  un l e s s  an autopsy r epo r t  i s  a v a i l a b l e .  Since t h i s  pro- 

j e c t  was p r imar i ly  concerned w i t h  non-fa ta l  a c c i d e n t s ,  a l l  f a t a l i t i e s  

were included i n  a  s i n g l e  code. In a d d i t i o n ,  t he  d i s p o s i t i o n  of 

each was recorded a s  ( 1 )  t r e a t e d  i n  emergency room and r e l ea sed  o r  

( 2 )  admitted o r  (3 )  t r a n s f e r r e d  t o  another  h o s p i t a l .  I f  the  p a t i e n t  

was admit ted ,  the  number of days i n  t he  h o s p i t a l  was recorded.  

The r eco rde r s  were a l s o  i n s t r u c t e d  t o  a s s i g n  a  po l i ce  code 

f o r  each p a t i e n t ,  based on the  evidence of i n j u r y  t h a t  would, i n  

t he  judgement of t he  reviewer ,  have been a v a i l a b l e  t o  law enforce-  

ment o f f i c e r s  a t  t he  scene.  The o b j e c t i v e  of recording t h e  po l i ce  

codes was t o  at tempt an examination of the  r e l i a b i l i t y  with which 

the  codes were o r i g i n a l l y  ass igned.  However, t he  reviewers  were 

gene ra l l y  not ab le  t o  r e t r o s p e c t i v e l y  apply t h e  po l i ce  s c a l e  using 

medical record da t a .  



Comparison of Dis t r ibu t ion  of Abbreviated Injury Scale and 
Police Codes 

The d i s t r i b u t i o n  of the  pol ice  codes (as assigned a t  the 

scene of the  crash) and the  AIS fo r  the  540 non-fatal vict ims fo r  

whom medical records were found is shown i n  Figure 4 .  The dis-  

t r i b u t i o n s  a r e  given in  columnar percent w i t h  the t o t a l  number of 

v ic t ims by rowrand column along the  s i d e  and across  the  top. The 
data  of Figure 4 include both pa t i en t s  admitted and those t r ea t ed  

and re leased i n  the  emergency s u i t e .  The more s t r i k i n g  f ea tu re  

of t he  data is the  small percentage of vict ims w i t h  the  more s e r -  

ious (higher) AIS codes. The mean AIS code f o r  each pol ice  code 

is given in  Table 6 ,  

Table 6 

Mean AIS code by Police Code 

Police Code Mean AIS Code Number 

A 1.56 3 02 

B 1.12 134 

C 1.06 86 

0 0.947 18 

Thus only a  small f r a c t i o n  of A i n j u r i e s  a r e  found in  the  

higher AIS codes, ind ica t ing  t h a t  most A i n j u r i e s  a r e  of only min- 

or or  moderate s eve r i t y .  T h i s  is not unexpected or inconsis tent  

w i t h  the  d e f i n i t i o n  of A i n j u r i e s ,  Conversely, we might expect 

some incidence of i n t e rna l  i n j u r i e s  which might be "Severe1' on 
the  AIS s c a l e ,  such a s  abdominal organ damage, which might be c las -  

sed a s  llcomplaint of painf1 (C)  a t  the  scene, There were no such 

cases  among the 540 vict ims s tud ied .  The absence of such an occur- 

rence might be explained by a  combination of low incidence and 
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Figure 4 

Distr ibut ion of AIS Codes of Hospital 
Pa t ien ts  by Police Injury Code 



l i m i t e d  sample  s i z e ,  o r  by t h e  g r o s s  c h a r a c t e r i s t i c s  of i n j u r y  

p r o c e s s e s .  S e r i o u s  i n t e r n a l  i n j u r i e s  r e s u l t i n g  f rom b l u n t  t rauma 

r e q u i r e  l a r g e  f o r c e s .  While  s u c h  f o r c e s  a r e  p o t e n t i a l l y  a v a i l a b l e  

f rom t h e  h i g h  e n e r g y  expended i n  c o l l i s i o n s ,  t h e y  may a l s o  r e s u l t  

i n  e p i d e r m a l  o r  s k e l e t a l  i n j u r y ,  Thus t h e  i n t e r n a l  i n j u r i e s  may 
f r e q u e n t l y  be accompanied by v i s i b l e  i n j u r y ,  and t h e  v i c t i m  coded 

a s  a n  "Aw c a s u a l t y ,  

The p e s s i b i l i t y  o f  t h e  s e v e r e  i n t e r n a l  i n j u r y  w i t h o u t  s i g n i f -  

i c a n t  v i s i b l e  i n j u r y  was examined u s i n g  t h e  r e c o r d s  of  i n v e s t i g a -  

t i o n s  of s e r i o u s  c r a s h e s  i n v o l v i n g  1036 i n j u r e d  v i c t i m s  ( v i c t i m s  

of c r a s h e s  i n v e s t i g a t e d  by D, Huelke of HSRI, The U n i v e r s i t y  o f  

Michigan,  o r  A .  S i e g e 1  of t h e  Trauma Resea rch  Group, UCLA). Only 

two v i c t i m s  s u f f e r e d  s e v e r e  i n t e r n a l  i n j u r i e s  w i t h o u t  accompanying 

i n j u r y  l i k e l y  t o  r e s u l t  i n  a n  A code .  T h i s  would l e n d  c r e d e n c e  

t o  t h e  i n f e r e n c e  t h a t  s e v e r e  o r  s e r i o u s  i n j u r i e s  would n o t  be  l i k e -  

l y  among t h e  B and  C p o p u l a t i o n s .  

F i g u r e  4 i n d i c a t e s  t h a t  e i g h t e e n  v i c t i m s  who were l i s t e d  a s  

u n i n j u r e d  i n  o f f i c i a l  a c c i d e n t  r e p o r t s  were examined i n  t h e  hosp- 

i t a l  and f o u r t e e n  of t h e s e  were i n j u r e d ,  T h i s  might  l e a d  one t o  

s u s p e c t  a n  u n d e r r e p o r t  i n g  of i n j u r y  a c c i d e n t s ,  i. e .  i n j u r y  a c c i -  

d e n t s  r e p o r t e d  a s  p r o p e r t y  damage c r a s h e s .  Such a  c o n c l u s i o n  is 

unwar ran t ed  however. I n  e a c h  of  t h e  above c a s e s ,  t h e  v i c t i m  o r i g -  

i n a l l y  r e p o r t e d  a s  u n i n j u r e d  accompanied a  more s e v e r e l y  i n j u r e d  

v i c t i m  t o  t h e  h o s p i t a l ,  I n  o n l y  one c a s e  were t h e  u n r e p o r t e d  in -  

j u r i e s  of a  wmodera teu  l e v e l  on t h e  AIS. 

F i g u r e  4 may be  u sed  t o  e s t i m a t e  t h e  p r o p o r t i o n  of  e a c h  pol-  

ice code  t h a t  c o r r e s p o n d s  t o  p a r t i c u l a r  l e v e l s  o f  t h e  AIS. Quest-  

i o n s  of p a r t i c u l a r  i n t e r e s t  a r e  what p r o p o r t i o n  of  t h e  v i c t i m s  

s u f f e r e d  s i g n i f i c a n t  i n j u r y  ( codes  2 on t h e  AIs) , and what pro-  

p o r t  i o n  s u f f e r e d  s e v e r e  o r  more s e r i o u s  i n j u r y  ( codes  3 ) .  These 

p r o p o r t i o n s  a r e  shown i n  p e r c e n t a g e s  f o r  e a c h  p o l i c e  code  i n  F ig-  

u r e  5 a l o n g  w i t h  t h e  95% c o n f i d e n c e  i n t e r v a l s .  Only 1 5 . 5 %  of  t h e  





A v ic t ims ,  and l e s s  than 5% of t h e  B and C v ic t ims  seen in  t he  

h o s p i t a l  were i n ju red  severe ly .  

The da t a  discussed above is based on c ra sh  v ic t ims  examined 

or  t r e a t e d  a t  S t ,  Joseph Mercy Hospi ta l .  S t .  Joseph is only one 

of s e v e r a l  h o s p i t a l s  t o  which v ic t ims  of c rashes  i n  Washtenaw 

County a r e  conveyed. Furthermore, t he  da ta  do not include vic-  

t i m s  who were not t r e a t e d  or who d id  not seek medical a s s i s t a n c e ,  

Thus two sources  of b i a s  a r e  poss ib le  i n  the  data  presented i n  

F igures  4 and 5. F i r s t ,  The Univers i ty  Medical Center rece ives  

many acc iden t  v ic t ims ,  and one might suspec t  many of t h e  more c r i -  

t i c a l  p a t i e n t s  might be taken t h e r e ,  Second, not a l l  accident  

v ic t ims  coded A through C a r e  taken t o  a  h o s p i t a l .  These f a c t o r s  

w i l l  be discussed i n  succeeding paragraphs. 

The number of ind iv idua l  v ic t ims  taken t o  each medical f a c i l -  

i t y  i n  t he  county is not a v a i l a b l e ,  However, an es t imate  may be 

obta ined by examining the  i n ju ry  codes and the  d i s p o s i t i o n  of v ic-  

t i m s  f o r  each acc iden t .  Table 7  gives  the  po l ice  i n ju ry  code of 

a l l  occupants of t he  veh ic l e s  involved i n  c rashes  and the  hosp i t a l  

o r  d i s p o s i t i o n  of v ic t ims  of each c rash .  The d i s p o s i t i o n  is by 

c ra sh  and not by ind iv idua l .  The t a b l e  conta ins  da ta  on 51,399 

v ic t ims  of 19,668 c rashes  i n  Washtenaw County from 1965 through 

1969, Of t h e  A ,  B ,  and C v ic t ims  in  t h e  county, 32.7% were i n  

c rashes  from which the  in jured  were taken t o  S t .  Joseph and the  

equiva len t  f i g u r e  f o r  the  Univers i ty  h o s p i t a l  was 18.3%. The 

o ther  h o s p i t a l s  and c l i n i c s  a r e  a s soc i a t ed  w i t h  much smal ler  per- 

centages  of the  v ic t ims  l i s t e d  i n  Table 7. 

The d i s t r i b u t i o n  of the  po l i ce  codes among the  h o s p i t a l s  was 

examined us ing  c h i  squared t e s t s  of contingency t a b l e s .  When 

codes A - 0  were compared f o r  S t .  Joseph and Univers i ty  h o s p i t a l s ,  

t he  hypothesis  t h a t  t he  d i s t r i b u t i o n s  were t he  same was r e j e c t e d  

a t  t he  0.1% l e v e l .  However, the  major c o n t r i b u t o r s  t o  t he  high 





c h i - s q u a r e  were a h i g h e r  i n c i d e n c e  o f  B 1 s  and  a  lower  i n c i d e n c e  o f  

0's a t  S t .  J o s e p h  w i t h  a  n e a r l y  e x p e c t e d  i n c i d e n c e  of A ' s  a t  e a c h .  

When a  t a b l e  was c o n s t r u c t e d  u s i n g  o n l y  c o d e s  A-C, t h e  d i f f e r e n c e  
was n o t  s i g n i f i c a n t  a t  t h e  40% l e v e l .  A s i m i l a r  r e s u l t  was ob- 

t a i n e d  when a  2 by 2 t a b l e  was u s e d  t o  compare t h e  A ' s  w i t h  B 1 s  

p l u s  C f s  a t  t h e  two h o s p i t a l s .  These  o b s e r v a t i o n s  would t e n d  t o  

r e f u t e  t h e  h y p o t h e s i s  t h a t  t h e  c h o i c e  between h o s p i t a l s  was made 

on t h e  b a s i s  o f  s e v e r i t y  o f  n o n - f a t a l s ,  

The d i s t r i b u t i o n  o f  c o d e s  be tween S t .  J o s e p h  and  a l l  o t h e r  

h o s p i t a l s  (g rouped)  was a l s o  tested u s i n g  c o n t i n g e n c y  t a b l e s .  

When c o d e s  A-0  were t e s t e d ,  t h e  r e s u l t  was s i g n i f i c a n t  a t  t h e  8% 

l e v e l ,  b e c a u s e  a t  S t .  J o s e p h  t h e  i n c i d e n c e  o f  A ' s  was h i g h  and 

O f s  low. When o n l y  c o d e s  A t h r o u g h  C ( i n j u r e d )  were u s e d ,  t h e  

s i g n i f i c a n c e  l e v e l  was 60%. 

These  r e s u l t s  would s u g g e s t  t h a t  on a  c o u n t y  wide  b a s i s ,  a n y  

b i a s  i n  t h e  s e v e r i t y  o f  p a t i e n t s  a t  S t .  Joseph is i n  t h e  d i r e c t i o n  

o f  g r e a t e r  s e v e r i t y ,  Thus i n c i d e n c e  o f  s i g n i f i c a n t  o r  s e v e r e  in -  

j u r y  among t h e  o f f i c i a l l y  r e p o r t e d  i n j u r y  c o d e s  ( p o l i c e )  would be  

s i m i l a r  t o ,  o r  less  t h a n ,  t h e  e s t i m a t e s  b a s e d  on  v i c t i m s  t a k e n  t o  

S t ,  J o s e p h .  

E s t i m a t i n g  I n j u r v  S e v e r i t y  from P o l i c e  Codes 

The d i s t r i b u t i o n  o f  i n j u r i e s  g i v e n  i n  F i g u r e s  4 and  5 a r e  f o r  

t h o s e  v i c t i m s  examined i n  t h e  emergency room of  S t .  J o s e p h .  Not 

a l l  v i c t i m s  i n  a  c r a s h  f o r  which t h e  a c c i d e n t  r e p o r t  l i s t e d  a  hos-  

p i t a l  a c t u a l l y  s o u g h t  m e d i c a l  c a r e .  F u r t h e r m o r e ,  n o t  a l l  a c c i d e n t  

r e p o r t s  --- l*st a  h o s p i t a l ,  . - I f  we make c e r t a i n  r e a s o n a b l e  -- a s s u m p t i o n s ,  

however,  we may e x t r a p o l a t e  o r  expand t h e  d a t a  a v a i l a b l e  a t  S t .  

J o s e p h  t o  t h e  e n t i r e  c o u n t y  c r a s h  p o p u l a t i o n .  We s h a l l  assume 

t h a t :  1) v i c t i m s  o f  c r a s h e s  which d i d  n o t  have  a  h o s p i t a l  o r  o t h e r  

s o u r c e  o f  m e d i c a l  c a r e  l i s t e d  on  t h e  a c c i d e n t  r e p o r t  d i d  n o t  s u s -  

t a i n  i n j u r i e s  of  c o n s e q u e n c e ,  a n d  2) t h o s e  o c c u p a n t s  o r  v i c t i m s  



which were i n  a  c r a s h  from which i n j u r e d  were t aken  t o  a  medica l  

f a c i l i t y  bu t  were n o t  themselves  examined o r  t r e a t e d  d i d  n o t  s u s -  

t a i n  i n j u r i e s  of consequence,  The d a t a  c o l l e c t e d  a t  S t .  Joseph 

w i l l  be c o n s i d e r e d  a  r e p r e s e n t a t i v e  sample of v i c t i m s  and i n j u r i e s  

of c r a s h e s  f o r  which a  medica l  f a c i l i t y  was l i s t e d  i n  t h e  o f f i c i a l  

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

any b i a s  i n  t h e  sample from S t .  Joseph would l e a d  t o  a  p e s s i m i s t i c  

r e s u l t ,  t h a t  is, an o v e r - e s t i m a t e  of t h e  i n c i d e n c e  of s e r i d u s  in-  

j u r y .  
Using t h e  n o t a t i o n  P ( 1 1 ~ )  f o r  t h e  e s t i m a t e d  c o n d i t i o n a l  prob- 

P  
a b i l i t y  t h a t  a  v i c t i m  w i t h  an i n j u r y  of p o l i c e  code p  i s  a c t u a l l y  

of s e v e r i t y  I  on t h e  AIS g i v e n  t h e  occu r rance  of e v e n t  E ,  t h e  prob- 

a b i l i t y  of t h e  AIS code can be e x p r e s s e d  a s  

where E d e n o t e s  t h e  v i c t i m  was examined i n  a  medica l  f a c i l i t y  and 

H d e n o t e s  t h a t  a  medica l  f a c i l i t y  was l i s t e d  on t h e  a c c i d e n t  r e p o r t .  

Thus P ( I )  i s  t h e  e s t i m a t e d  p r o p o r t i o n  of a l l  p o l i c e  codes  p  w i t h  
P  

an  AIS code of I .  

E s t i m a t e s  u s i n g  d a t a  from t h e  Washtenaw County a c c i d e n t  r e p o r t s  

and t h e  S t .  Joseph sample a r e  g i v e n  i n  T a b l e s  8 and 9 by each  p o l i c e  

i n j u r y  code and f o r  codes  A ,  B ,  C t o g e t h e r .  T h i s  l a t t e r  group r e p r e -  
s e n t s  t h e  number of  " i n j u r e d "  r e p o r t e d  f o r  motor t r a f f i c  a c c i d e n t s  

by i n d i v i d u a l  s t a t e s .  Thus Tab le  8 i n d i c a t e s  t h a t  of a l l  v i c t i m s  

coded A ,  B ,  o r  C ,  68% were i n c l u d e d  i n  a c c i d e n t  r e p o r t s  w h i c h  l i s t e d  

a  medica l  f a c i l i t y  t o  which someone i n  t h e  a c c i d e n t  was t a k e n  f o r  

examina t ion  o r  t r e a t m e n t .  T h i s  is t h e  p r o b a b i l i t y  a  f a c i l i t y  was 

l i s t e d  g iven  t h e  pe r son  was i n  an a c c i d e n t  P (H).  The p r o b a b i l i t y  
P  

t h a t  a  p a r t i c u l a r  name from r e p o r t s  l i s t i n g  a  h o s p i t a l  w i l l  be found 

i n  medica l  r e c o r d s  i n d i c a t i n g  t h e  v i c t i m  sought  medica l  a s s i s t a n c e ,  
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is P (E I H) and is given i n  item 2 of the  t a b l e ,  This data was 
based on t h e  search  f o r  names of vic t ims among the  h o s p i t a l  re -  

cords  a t  S t .  Joseph. Item 3 gives  the  es t imated f r a c t i o n  of oc- 

cupants included i n  accident  r e p o r t s  who sought medical a i d ,  The 

proport ion of h o s p i t a l  p a t i e n t s  w i t h  AIS codes 2 2 (moderate in- 

ju ry)  and 2 3 (severe  i n ju ry )  a r e  given in  items 4 and 5. These 

proport ions  a r e  t he  r e s u l t s  which a r e  shown i n  Figure 5. The pro- 

duc ts  of item 3 and items 4 and 5 a r e  t he  es t imated proport ions  

of acc iden t  v ic t ims  w i t h  in jury  s e v e r i t y  g rea t e r  than the  i nd i ca t -  

ed AIS code-Pp ( I  2 2)  and Pp (1.23)-and a r e  given i n  Table 9.  

I t  should be again s t a t e d  t h a t  t h e  non-zero proport ion f o r  

po l ice  code 0 does not i nd i ca t e  an underrepor t ing of i n ju ry  acc i -  

den ts ,  Therefore,  t he  codes A ,  B, and C have been grouped in  t h e  

l a s t  column. This l a s t  r e s u l t  i nd i ca t e s  t he  incidence of s i g n i f  i- 

can t  i n ju ry  among the  v ic t ims  repor ted  i n  t he  " injury"  category on 

po l i ce  accident  summaries. 

The 95% confidence i n t e r v a l s  l i s t e d  f o r  items 1, 2,  4 ,  and 5 

of Table 8 were computed using t r a d i t i o n a l  methods of es t imat ing  

proport  ions. S p e c i f i c a l l y ,  the  d i s t r i b u t i o n  of t he  observed f req- 

uency of successes  from a binomial d i s t r i b u t i o n  was assumed t o  be 

asymptot ical ly  normal f o r  samples w i t h  expected f requencies  g rea t -  
e r  than 5. lo Thus the  95% confidence i n t e r v a l  is given by 

C . 1 ,  = 'Z, [ p (;-PI 

where Z - 1.96 f o r  t he  95% confidence i n t e r v a l .  The confidence 

i n t e r v a l s  f o r  item 3 of Table 8 and the  r e s u l t  i n  Table 9 were 

computed by de r iv ing  the  var iance of P (A) where 

and assuming the  r e s u l t i n g  d i s t r i b u t i o n ,  which is a l s o  a b i v a r i a t e ,  

is asymptot ical ly  normal, When t h i s  technique was used t o  com- 

pute t he  confidence i n t e r v a l s  f o r  Table 9 ,  it was assumed t h a t  the  



d i s t r i b u t i o n  of P ( E )  would be determined by the s i z e  of sample 

used t o  estimate P ( E ~ H )  since t h i s  sample was much smaller than 

tha t  of P ( H )  . 
The more s i g n i f i c a n t  f indings of t h i s  examination of i n j u r y  

sever i ty  a re  the low incidence of moderate or g rea te r  i n j u r y  among 

the pol ice codes, including the A victims; and the f a i l u r e  of the 

pol ice sca le  t o  categorize sever i ty  except among the minor i n j u r i e s .  

No severe i n j u r i e s  were found i n  the B and C cases ,  while only 

13.5% of the A victims apparently sus ta in  moderate i n j u r i e s  on 

the AIS, and only 11.4% a re  injured w i t h  a  sever i ty  of "severe" 

or g rea te r .  

S t a b i l i t y  of Of f i c i a l ly  Reported Injury Data 

The discussion of the previous sec t ion  provides an evaluation 

and ca l ib ra t ion  of the i n j u r y  data provided on o f f i c i a l  accident 

r epor t s  of j u r i s d i c t i o n s  which use the  c l a s s i f i c a t i o n s  recommended 

by the National Safety ~ o u n c i l . ~  Forty s t a t e s  use the "police" 

i n j u r y  code on accident report  forms,but approximate annual veh- 

i c l e  miles i n  these is 89 percent of the annual mileage of the 

United S ta tes .  l1 The j u r i s d i c t i o n s  which do not use the c lass-  

i f i c a t i o n  are  Alabama, Delaware, D . C . ,  Georgia, Nevada, Missouri, 

New Hampshire, North Dakota, Rhode Is land,  Virginia,  West Virginia.  

The reporting forms of these ten  s t a t e s  and the D i s t r i c t  of Columbia 

require  indica t ion  of i n j u r y .  Several of these s t a t e s  in te rp re t  

and report  the i n j u r y  incidence i n  terms which a re  r e l a t ed  t o  

the police code by categorizing them as  "severe", "moderate", or 

"s l ight" .  These terms a re  frequently common i n t e r p r e t a t i o n s  of 

the pol ice codes, A ,  B,  and C respect ive ly .  However, i n  t h i s  

usage, i . e . ,  w i t h  regard t o  pol ice codes, the terms should not be 

confused w i t h  the AIS codes. Tables 8  and 9 indicate  the e r r o r  

t h a t  a r i s e s  from assuming a l l  A i n j u r i e s  a re  severe.  



Since t he  po l ice  code enjoys widespread use f o r  repor t ing  the 

physiologic  consequence of accident  experience,  c a l i b r a t i o n  of the 

s ca l e  is  a t t r a c t i v e ,  and a  p i l o t  c a l i b r a t i o n  of l imi ted  s c a l e  has 

been discussed.  The expansion of any such r e s u l t  t o  a  much wider 

accident  populat ion is  dependent upon the  s t a b i l i t y  of the  measure- 

ment and repor t ing  process a s  well  a s  the  sample used. 

Nearly a l l  s t a t e s  repor t  annual summaries of i n j u r i e s  in  

motor vehic le  t r a f f i c  acc iden ts  by the  po l ice  code; more s t a t e s  pub- 

l i s h  such a  summary than the number t h a t  use the  code on s t a t e  acc i -  

dent repor t  forms. A sample of the d i s t r i b u t i o n  of the  po l ice  

codes f o r  17 s t a t e s  is shown i n  Figure6.  The s t r i k i n g  non-uniformity 

of the d i s t r i b u t i o n s  is immediately ev iden t .  The r e l a t i v e  incidence 
of A i n j u r i e s  of t he  s t a t e s  v a r i e s  from approximately 13% of the  

repor ted i n j u r i e s  f o r  Iowa and Oklahoma t o  65% f o r  Virginia or  a  

r a t i o  of f i v e  t o  one, Trends i n  the  d i s t r i b u t i o n s  a r e  shown i n  

Figure 7.  

The wide va r i a t i on  among s t a t e s  l i k e l y  is  the  r e s u l t  of sev- 

e r a l  f a c t o r s .  These include d i f f e r ences  i n  the  behavioral  t r a i t s  

of d r i v e r s ,  veh ic les  i n  use ,  environmental f a c t o r s  and app l ica t ion  

of t he  in ju ry  s c a l e ,  Those s t a t e s  w i t h  l a rge  urban populat ions 
might be expected t o  have a higher r e l a t i v e  incidence of low speed 

crashes  than the  l a rge ly  r u r a l  sparcely  populated a r e a s ,  and hence 
a  g r e a t e r  incidence of minor i n ju ry .  The va r i a t i on  of the C l e v e l  

would be s e n s i t i v e  t o  the  threshold  of s u p e r f i c i a l  l e s ion  o r  complaint 

a t  which a  v ic t im e n t e r s  the  in ju ry  c l a s se s .  T h i s  threshold  is 

r e l a t e d  both t o  the  i n t e r p r e t a t i o n  of the code and c r i t e r i a  f o r  re -  

por t ing  accidents .  

Differences  i n  the  threshold  f o r  C i n j u r i e s  would not a f f e c t  
the  r a t i o  between A and B ,  although both ~ o u l d  be p r o ~ o r t i o n a t e l ~  

displaced,  Thus t he  d i f f e r ences  among the  i n i t i a l  s lopes  of the  

data  in  ~ i g u r e  6 would not be explained by d i f f e r ences  in  t he  in- 

c lus ion  of minor i n ju ry ,  We may a l s o  note t h a t  the  r a t i o  of r e l -  
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a t i v e  A t o  B incidence is low i n  Iowa and Vermont which a re  both 

r u r a l  s t a t e s ,  near uni ty  i n  Idaho, Oklahomal, and New York, and 

l e s s  than uni ty  i n  Virginia and Connecticut, Thus the va r i a t ions  

a re  not cons is ten t  w i t h  the  degree of urbanizat ion,  These obser- 

vat.ions suggest t h a t  much of the va r i a t ion  must be a t t r i b u t e d  t o  

non-uniformity of sca le  i n t e r p r e t a t i o n  and use. 

The data  presented in  Figures 6 and 7  a re  aggregates f o r  

e n t i r e  s t a t e s .  Var iab i l i ty  or lack of unifnemity e x i s t s  a l s o  

w i t h i n  s t a t e s  and a t  loca l  l e v e l s ,  Figure 8 i l l u s t r a t e s  the lack 

of uniformity among e igh t  heavily populated count ies  6f Michigan 

using coordinate sca les  iden t i ca l  t o  those of Figures 6 and 7 ,  

Wayne County which has the lowest r a t i o  of A t o  B cases ,  contains  

the C i t y  of Det ro i t  and has a population of 2 . 6  mi l l ion .  Genesee 

County has the highest  r a t i o  of A ' s  t o  C 1 s  and contains  F l i n t ,  the 

t h i r d  l a r g e s t  c i t y  of Michigan, A l l  e igh t  count ies  contain sec- 

t ions  of i n t e r s t a t e  highways, Thus the e f f e c h  of ~ ~ b a n i z a t i o n  

f a c t o r s  a re  not c l e a r .  Nevertheless, the r a t i o  of the  r e l a t i v e  

frequency of A codes among the e igh t  is 1 .7 .  

The v a r i a b i l i t y  of Figure 8 occurs i n  s p i t e  of uniform acci-  
dent forms and a  s ingle  s t a t e  accident report ing law. The motor 

vehicle s t a t u t e s  of the S ta te  of Michigan require  tha t  a l l  accidents  

be reported t o  the pol ice immediately and a  standard o f f i c i a l  

report  submitted, f o r  a l l  accidents  r e s u l t i n g  i n  death or i n j u r y  t o  

any person or t o t a l  damage t o  a l l  property of an apparent ex tent  of 

two hundred d o l l a r s  or more. Such a  law does not assure uniform 

loca l  report ing procedures, 
The v a r i a b i l i t y  i n  injury c l a s s i f i c a t i o n  may be r e l a t e d  

i n  pa r t  t o  va r i a t ion  in  the t r a i n i n g  of pol ice o f f i c e r s .  The 

l e g i s l a t u r e  of the  S t a t e  of Michigan has es tabl i shed  a  ''Law 

Enforcement Training Council1' which f o r  the  present serves a s  

an. advisory function. The council  has established: a  recommended 
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mimimum t r a i n i n g  program f o r  p o l i c e  o f f i c e r s  and it c e r t i f i e s  

academies  which meet t h e  minimum s t a n d a r d s .  Twenty f o u r  

academies  a r e  o p e r a t e d  i n  Michigan which have been c e r -  

t i f i e d  by t h e  C o u n c i l ,  A q u e s t i o n n a i r e  was s e n t  t o  each  acad-  
emy t o  de t e rmine  d i f f e r e n c e s  i n  e d u c a t i o n  and t r a i n i n g  w i t h  

r e g a r d  t o  t h e  u se  of t h e  Michigan O f f i c i a l  Acc ident  Repor t  

Form, The  f o l l o w i n g  q u e s t i o n s  were inc luded :  

(1)  I n  your s c h o o l  o r  academy approx ima te ly  how 
many hours  of i n s t r u c t i o n ,  i f  any,  a r e  devoted  
t o  t h e  u s e  and i n t e r p r e t a t i o n  of t h e  Michigan 
Off i c  i a l  T r a f f i c  Acc ident  Repor t  Form. 

(2)  P l e a s e  i n d i c a t e ,  by check-mark, any i n s t r u c t i o n a l  
methods used  i n  r e l a t i o n  t o  e x p l a n a t i o n  of t h e  
Michigan O f f i c i a l  T r a f f i c  Acc ident  Repor t  Form. 

L e c t u r e  ( ) Audio and/or Visual. Aids  ( ) 
D i s c u s s i o n  ( ) P l e a s e  Exp la in :  
S u p e r v i s e d  On-the-Road T r a i n i n g  ( ) 
Bookle t  ( ) T i t l e :  
O the r :  

(3) We f e e l  t h a t  t h e  Michigan O f f i c i a l  T r a f f i c  
Acc i d e n t  Repor t  Form is s e l f  - e x p l a n a t o r y  and 
do n o t  d e v o t e  time t o  i ts  i n t e r p r e t a t i o n .  ( ) 

Twenty two of t h e  academies  r e t u r n e d  t h e  q u e s t i o n n a i r e  

w i t h  s p e c i f i c  r e s p o n s e s .  A summary of t h e  r e s p o n s e s  is g iven  

i n  Tab le  10. The  time and a i d s  devo ted  t o  a c c i d e n t  i n v e s t i -  

g a t i o n  and t h e  u s e  of t h e  s t a t e  a c c i d e n t  r e p o r t  are v a r i e d .  

Only s i x  of t h e  twenty two r e spond ing  academies  u s e  t h e  o f f i - - ,  

c i a 1  manual on t h e  s t a t e  r e p o r t  form f o r  i n s t r u c t i o n a l  p u r p o s e s ,  

and l e s s  t h a n  h a l f  u s e  f i e l d  e x e r c i s e s  o r  t r a i n i n g  o u t s i d e  

t h e  c lass room.  The  time devo ted  t o  t h e  s u b j e c t  is e q u a l l y  

v a r i e d .  Four academies  devo te  less t h a n  h a l f  a  day t o  a c c i -  

d e n t  i n v e s t i g a t i o n ,  w h i l e  o n l y  s i x  spend  more t h a n  t h e  equiva-  

l e n t  of one f u l l  day t o  t h e  s u b j e c t .  I t  is n o t  s u r p r i s i n g  
t h a t  r e p o r t i n g  p rocedures  a r e  n o t  un i form i f  t h e  s u r v e y  of 



TABLE 10 

SURVEY OF ACCIDENT INVESTIGATION TRAINING OF 

TWENTY-FOUR MICHIGAN POLICE ACADEMIES 

I n s t r u c t i o n  Methods and Aids Used Number 

Lec tu re  21 

Discuss ion 21 

Supervised  on-the-road t r a i n i n g  6  

Booklet  10 

Audio and/or v i s u a l  a i d s  7 * 
Use of Michigan S t a t e  P o l i c e  Manual 6  

Other:  P r a c t i c a l  e x e r c i s e  3 

Guest l e c t u r e s  1 

Hours of I n s t r u c t i o n  on Use 
of Accident Report Form 

Hours 

0  

1 

3 

4 

5-7 

8-10 

16 

Number 

1 

2 

1 

8 

4 

4 

2  

* 
I n s t r u c t i o n s  f o r  complet ing S t a t e  of Michigan O f f i c i a l  

T r a f f i c  Accident  Report ,  Michigan S t a t e  P o l i c e ,  February 

1966. 



a c a d e m i e s  r e f l e c t s  a n  a c t u a l  v a r i a t i o n  i n  t h e  t r a i n i n g  o f  p o l i c e  

o f f i c e r s  i n  t h e  s t a t e .  

The d i s c u s s i o n  o f  i n j u r y  r e p o r t i n g  p r e s e n t e d  h e r e  h a s  been  

d i r e c t e d  t o  t h e  i n f o r m a t i o n  p r o v i d e d  by t h e  p o l i c e  i n j u r y  c o d e  

a n d  i n f e r e n c e s  t h a t  may b e  drawn f rom i n j u r y  s t a t i s t i c s  b a s e d  on  

t h e  c o d e .  Whi le  t h i s  p r o j e c t  was i n  p r o g r e s s ,  t h e  T r a f f i c  Acci- 

d e n t  D a t a  P r o j e c t  S t e e r i n g  Commit tee  o f  t h e  N a t i o n a l  S a f e t y  Coun- 

c i l ' s  T r a f f i c  C o n f e r e n c e  p u b l i s h e d  a new i n j u r y  c l a s s i f i c a t i o n  

s c a l e ,  l2 The new i n j u r y  c l a s s i f i c a t i o n s  a r e  g i v e n  i n  Appendix  M .  

W h i l e  t h e  new c l a s s i f i c a t i o n  h a s  t h e  same number o f  l e v e l s  and  is 

s i m i l a r  t o  t h e  code now i n  u s e ,  t h e r e  a r e  a l s o  s i g n i f i c a n t  d i f f e p -  

e n c e s .  On t h e  new s c a l e ,  t h e  mos t  s e v e r e  n o n - f a t a l  c a t e g o r y  is 

d e f i n e d  o n l y  i n  terms o f  i m p a i r m e n t .  T h i s  is a n  improvement o v e r  

t h e  p r e v i o u s  s c a l e  a n d  s h o u l d  r e s u l t  i n  f e w e r  minor  i n j u r i e s  b e i n g  

c o d e d  i n  t h e  most s e v e r e  l e v e l .  I f  t h e  new s c a l e  r e c e i v e s  wide- 

s p r e a d  i n t r o d u c t i o n ,  b o t h  t h e  v a l i d i t y  o f  t h e  s e v e r e  c o d e  a n d  t h e  

u n i f o r m i t y  o f  u s e  among a g e n c i e s  s h o u l d  improve .  



SECTION 4 

CORRECTIONS FOR ACCIDENT DATA INACCURACIES 

SOURCES OF INACCURACY 

Qeneral ca tegor ies  of e r r o r s  i n  mass accident  data  compiled 

from s t a t e  f i l e s  of pol ice  accident  r epo r t s  were discussed in  

Sect ion 3 .  The two most s i g n i f i c a n t  sources were categor ized a s  

1 )  b i a s  r e s u l t i n g  from underreport ing,  and 2) e r r o r s  i n  recording 

of information on individual  r epo r t s  and in  data  processing, 

Underreporting is a  p a r t i c u l a r l y  s i g n i f i c a n t  problem because 

a  l a rge  por t ion of property damage accidents  a r e  not reported i n  

accordance w i t h  the  s t a t u t o r y  c r i t e r i a  of individual  s t a t e s .  Fur- 

thermore, the  c r i t e r i a  of the  s t a t e s  a r e  not uniform. The under- 

r epo r t i ng  b i a s  has two f a c e t s .  F i r s t ,  an . ana lys t  cannot assume 

the  unknown data  represent  a  t a r g e t  accident  population of low 

s e v e r i t y  without accept ing the  consequences of l a rge  non-obser- 

va t ion ,  Secondly, he may not r e s t r i c t  h i s  i n t e r e s t  t o  accidents  

w i t h  s e v e r i t y  s u f f i c i e n t l y  high t o  r e s t r i c t  underreport ing w i t h -  

out  accepting b i a s  from the  inclus ion of low s e v e r i t y  acc iden ts .  

The Michigan sample demonstrated t h a t  acc iden ts  which a r e  not leg- 

a l l y  repor tab le  a r e  o f ten  included i n  the  o f f i c i a l  f i l e s .  The 

l a t t e r  b i a s ,  inc lus ion  of low s e v e r i t y  acc iden ts ,  was a l s o  noted 
2 i n  the  Ca l i fo rn i a  study by S m i t h ,  and i n  M i s s i s s i p p i  a s  repor ted 

by McGuire and ~ e r s h . *  Indeed, repor t ing  is not c lo se ly  r e l a t e d  

t o  l ega l  c r i t e r i a .  C r i t e r i a  which a r e  based on t o t a l  d o l l a r  dam- 

age a r e  d i f f i c u l t  t o  assess  a t  the  scene. A damaging accident  is 

a  r a r e  occurrence t o  most d r ive r s  involved i n  c rashes ,  Aside from 

problems of i n f l a t i o n  the  average vict im does not have the  exper- 

ience necessary t o  r e l i a b l y  es t imate  the  c o s t s  of s t r u c t u r a l  re -  

pa i r .  W h i l e  the  in jury  c r i t e r i a  would seem l e s s  nebulous, i t  is 



n o t  w i t h o u t  problems, Many i f  no t  most of t h e  C i n j u r i e s  a r e  v e r y  

minor o r  s u p e r f i c i a l .  W h i l e  t h e  d e f i n i t i o n  of t h i s  c a t e g o r y  may 

appear  ambiguous, t h e  v i c t i m s  who must t a k e  t h e  f i r s t  a c t i o n  f o r  

r e p o r t i n g  a r e  no t  aware of t h e  code ,  and t h e  i n j u r y  c r i t e r i a  is 

n o t  d e f i n e d  i n  r e p o r t i n g  s t a t u t e s ,  Minor i n j u r y  c r a s h e s  a r e  sub- 

j e c t  t o  u n c e r t a i n t i e s  and v a r i a t i o n s  i n  i n d i v i d u a l  p e r c e p t i o n  and 

r e sponse  t o  d i scomfor t  t h a t  a l s o  l e a d  t o  non-uniform r e p o r t i n g .  

A s i g n i f i c a n t  b i a s  has  been shown i n  t r a d i t i o n a l  i n t e r p r e -  

t a t i o n s  of t h e  p o l i c e  i n j u r y  code a s  an  i n d i c a t o r  of i n j u r y  sev-  

e r i t y  q u i t e  a p a r t  from t h e  u n c e r t a i n  t h r e s h o l d  of i n j u r y  d i s c u s -  

s e d  i n  t h e  p reced ing  pa rag raph ,  W h i l e  t h e  p i l o t  c a l i b r a t i o n  of 

t h e  p o l i c e  code a g a i n s t  t h e  Abbrevia ted  I n j u r y  S c a l e  i n d i c a t e d  

some v a r i a b l e  e r r o r ,  b i a s  e r r o r s  were much more s i g n i f i c a n t  be- 

c a u s e  normal i n t e r p r e t a t i o n  of t h e  h ighe r  p o l i c e  codes ,  e x c l u d i n g  

f a t a l s ,  l e a d s  t o  c o n s i d e r a b l e  o v e r e s t i m a t i o n  of s e v e r e  i n j u r y ,  

The  d a t a  on s t a t e  a c c i d e n t  r e p o r t s  is s u b j e c t  t o  e r r o r s  which 

may produce both  random and s y s t e m a t i c  ( b i a s )  e r r o r  i n  t h e  a n a l -  

y s i s  of r e c o r d s .  O b j e c t i v e  in fo rma t ion  such  a s  s e x ,  a g e ,  time of 

a c c i d e n t ,  t y p e  and make of v e h i c l e ,  t y p e  of c o l l i s i o n ,  e t c . ,  may 

be r eco rded  i n c o r r e c t l y .  Such e r r o r s  w i l l  t e n d  t o  have predom- 

i n a n t l y  v a r i a b l e  components w i t h  r e l a t i v e l y  s m a l l  b i a s e s .  Sub jec t -  

i v e  d a t a  however, such  a s  speed  b e f o r e  c o l l i s i o n  and a t  impact ,  

p r ev ious  a c t  i o n  of d r i v e r s ,  and p a r t i c u l a r l y  i n fo rma t ion  about  

v e h i c l e  p a t h s ,  a l l  i nvo lve  judgement which d e c r e a s e s  t h e  r e l i a b i l -  

i t y  of t h e  d a t a  and hence i n c r e a s e s  t h e  v a r i a b i l i t y  of e r r o r .  

S i g n i f i c a n t  b i a s e s  can  a l s o  be i n t r o d u c e d  i f  l o c a l  t r a d i t i o n  o r  

p o l i c y  a f e c t s  t h e  r e c o r d i n g  p r a c t i c e s  i n  t h e  e v e n t  of u n c e r t a i n t y .  

The r e a s o n s  f o r  bo th  u n d e r r e p o r t i n g  and o b s e r v a t i o n a l  e r r o r  

a r e  complex. The  r e p o r t i n g  of an  a c c i d e n t ,  i , e , ,  i n c l u s i o n  of a  

r e p o r t  i n  s t a t e  f i l e s ,  is n o t  c l o s e l y  r e l a t e d  t o  r e p o r t i n g  o r  no t -  

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

l o c a l  law enforcement  a g e n c i e s  v a r y  wide ly  and do n o t  n e c e s s a r i l y  



r e f l e c t  s t a t u t o r y  r e q u i r e m e n t s .  F u r t h e r m o r e ,  t h e  p o l i c e  u s u a l l y  

mus t  d e p e n d  upon c i t i z e n s  t o  n o t i f y  them o f  a n  a c c i d e n t ,  N o t i f i -  
c a t i o n  by t h e  p u b l i c  or t h o s e  i n v o l v e d  is a l s o  h i g h l y  v a r i a b l e .  

Even i f  v i c t i m s  o f  a c r a s h  know of  t h e  l e g a l  r e q u i r e m e n t s ,  t h e y  

may b e  i n f l u e n c e d  by many o t h e r  c o n s i d e r a t i o n s .  I f  p o l i c e  o f f i -  
cers a n d  v i c t i m s  a t t e m p t  t o  f o l l o w  l i t e r a l  i n t e r p r e t a t i o n s  o f  

s t a t u t e s ,  v a r i a t i o n  a n d  u n c e r t a i n t i e s  i n  r e p o r t i n g  t h r e s h o l d s  w i l l  

s t i l l  r e s u l t  b e c a u s e  e s t i m a t e s  o f  p r o p e r t y  damage v a l u e s  mus t  b e  

made w i t h o u t  e x p e r i e n c e ,  a n d  i n t e r p r e t a t i o n  o f  i n j u r y  is v a r i a b l e .  

O b s e r v a t i o n a l  e r r o r s  on  o r i g i n a l  r e p o r t s - - e r r o r s  i n  r e c o r d i n g  

d a t a  c o r r e c t  l y - - w h i l e  w i t h i n  t h e  p r o v i n c e  o f  t h e  i n v e s t i g a t i n g  

a n d  r e c o r d i n g  o f f i c e r s ,  a r e  l i k e w i s e  complex .  Many o f  t h e  e r r o r s  

r e s u l t  f rom p r e s s u r e s  a n d  c o n f l i c t s  a t  t h e  s c e n e  o f  t h e  c r a s h .  

The o f f i c e r s  p r e s e n t  may, w i t h  some j u s t i f i c a t i o n ,  f e e l  t h a t  

p r i o r i t i e s  f o r  d i r e c t i n g  t r a f f i c  and  c a r i n g  f o r  t h e  i n j u r e d  con- 

f l i c t  w i t h  c o n s c i e n t i o u s  i n v e s t i g a t i o n  a n d  r e c o r d i n g .  T h e s e  f a c t o r s  

a l o n g  w i t h  a d v e r s e  e n v i r o n m e n t a l  c o n d i t i o n s  may l e a d  t o  e r r o r ,  

e v e n  t o  a s s o c i a t i n g  p e o p l e  w i t h  t h e  i n c o r r e c t  v e h i c l e ,  e r r o r  i n  

v e h i c l e  d e s c p i p t i o n ,  e t c .  T h e s e  e r r o r s  a r e  compounded by n o t  i n -  

f r e q u e n t  l a c k  o f  m o t i v a t i o n  a n d  u n d e r s t a n d i n g  o f  t h e  a c c i d e n t  r e p o r t -  

ing f u n c t i o n .  I n t e r v i e w s  w i t h  s e v e r a l  o f f i c e r s  i n d i c a t e  t h a t  many 

do n o t  u n d e r s t a n d  t h e  p r i n c i p l e s  o f  a c c i d e n t  i n v e s t i g a t i o n ,  a n d  

e q u a l l y  i f  n o t  more s i g n i f i c a n t ,  d o  n o t  know why a c c i d e n t  d a t a  is 

c o l l e c t e d  n o r  how t h e  i n f o r m a t i o n  i s  u s e d  o u t s i d e  t h e i r  own immed- 

i a t e  j u r i s d i c t i o n .  T h i s  is n o t  t o  be  i n t e r p r e t e d  a s  a  c o n d e m n a t i o n  

o f  t r a f f i c  o f f i c e r s ,  s i n c e  t h e  phenomena s h o u l d  n o t  b e  u n e x p e c t e d  

i n  v iew of  h i s t o r i c a l  l a c k  o f  u n i f o r m i t y  i n  t h e  u t i l i z a t i o n  of  

a c c i d e n t  d a t a .  R e s e a r c h e r s  h a v e  a  t e n d e n c y  t o  assume t h a t  a c c i d e n t  

r e p o r t s  have  b e e n  c o l l e c t e d  f o r  t h e  p u r p o s e  o f  p r o v i d i n g  them w i t h  

a  r e l i a b l e  s o u r c e  o f  d a t a  upon which t h e y  may e x e r c i s e  s o p h i s t i c a t e d  

a n d  p o w e r f u l  a n a l y t i c a l  t o o l s .  The  c o n c e p t s  o f  s t a t i s t i c a l  i n f e r -  



ence a r e  not un ive r sa l l y  understood by the  o f f i c e r  i n  t he  f i e l d .  

H i s  experience and knowledge of t he  use of o f f i c i a l  r e p o r t s  may 

not  extend beyond the  courtroom, and c r imina l  and c i v i l  proceed- 

ings ,  or  admin i s t r a t i ve  con t ro l  of l o c a l  enforcement programs. 

The wide v a r i a t i o n  i n  t he  l o c a l  p r ac t i ce s  f o r  i nves t i ga t i on  and 

r epo r t i ng  of acc iden t s ,  and t h e  use of t he  information,  have been 

noted i n  o ther  s t u d i e s .  13,  14 

iMPROVEMENT OF MASS ACCIDENT DATA 

The e r r o r s  included on po l ice  accident  r e p o r t s  and t h e  inac- 

cu rac i e s  i n  t he  r e s u l t s  of a n a l y s i s  of s t a t e  f i l e s  of accident  

r e p o r t s  can be reduced by changes i n  t he  procedures of c o l l e c t i n g  

and processing t he  da ta .  Several  recommendations f o r  improving 

the  q u a l i t y  of da ta  w i l l  be d iscussed.  Some, i f  not a l l  of t h e  

recommendations have been o f f e r ed  by o ther  au tho r s ,  l3?l4 These 

recommendations do not q u a n t i t a t i v e l y  i d e n t i f y  e r r o r s  nor provide 

e x p l i c i t y  co r r ec t i on  f a c t o r s .  Their implementation, however, 

would lead  t o  improved q u a l i t y  of da t a  w i t h  e r r o r s  of l e s s  va r i a -  

b i l i t y  and b i a s ,  and more e x p l i c i t  d e f i n i t i o n  of wsurveyw popu- 

l a  t ions.  
1. Standardizat ion and s i m p l i f i c a t i o n  of repor t ing  c r i t e r i a .  

The repor t ing  c r i t e r i a  p resen t ly  used by s t a t e s  present  prob- 

lems of both non-uniformity and d i f f i c u l t y  of enforcement. Further-  

more, using property damage i n  d o l l a r s  r e s u l t s  i n  a  c r i t e r i o n  t h a t  

is  d i f f i c u l t  t o  apply a t  the  scene of a  c rash .  Several  i n v e s t i g a t o r s  

have suggested using tow-away o r  veh ic le  immobilization a s  a  pro- 

per ty  damage c r i t e r i a ,  and we endorse t h i s  recommendation. 
14 

The 

two primary advantages of such a  c r i t e r i o n  a r e  uniformity and ease  

of enforcement. 

T h i s  c r i t e r i o n i s  not without problems however. Immobilizatiorr- 

o r  a  requirement f o r  towing a s s i s t a n c e  --is n o t  a unique measure of 

e i t h e r  the  energy d i s s i p a t e d  i n  a  crash o r  the  phys ica l  damage t o  



t h e  veh i c l e s ,  thus  it is not a  unique measure of accident  s e v e r i t y .  

Immobilization may be caused by the  environment and not by damage, 
We may not w i s h  t o  include a s  a  repor tab le  accident  f o r  example, 

those  events  which r e s u l t  in  a  veh i c l e  leaving the  road without 

damage or  i n ju ry ,  but becoming llstuck" and unable t o  r een t e r  t he  

roadway without a s s i s t a n c e .  Even if t h i s  problem is avoided by 

c a r e f u l  l e g i s l a t i o n ,  t he  problem of severe  damage without immobil- 

i z a t i o n  remains. Accident i nves t i ga to r s  in  Washtenaw County have 

noted s e v e r a l  acc iden ts  of considerable  damage, but from which 

the  veh i c l e s  were or  could have been dr iven .  These have included 

a  ca r  with 14 inches of crush in  t he  s i d e  and a  r o l l o v e r ,  ne i t he r  

of which was an i n ju ry  acc iden t .  On the  o ther  hand, a  r e l a t i v e l y  

m i l d x r a s h  may damage a  r a d i a t o r ,  d e f l e c t  shee t  metal i n t o  a  t i r e ,  

render ing t h e  veh i c l e  inoperable ,  Furthermore t h e  incidence of 

d i s ab l ing  damage may change s i g n i f i c a n t l y  w i t h  t he  in t roduc t ion  

of a n t i c i p a t e d  countermeasures and veh i c l e  s tandards  such a s  an 

energy absorbing bumper. A success fu l  countermeasure intended t o  

reduce r e p a i r  c o s t s  may thus  be manifest  in  t he  acc iden t  data  a s  

a  reduct ion in  the  number of acc iden ts .  

J u r i s d i c t i o n s  which have r epo r t i ng  requirements higher than 

recommended by t he  Uniform Vehicle Code ( e , g .  C a l i f o r n i a ) ,  or  

which do not s t r i c t l y  fol low s t a t e  s t a t u t e s  f o r  opera t iona l  rea-  

sons ( e .g ,  t he  c i t y  of D e t r o i t ) ,  may w i s h  t o  avoid problems assoc- 

i a t e d  w i t h  t h e  i nves t i ga t i on  and processing of l a r g e  numbers of 

minor acc iden t s ,  Adoption of an immobilization c r i t e r i a  would be 

responsive t o  these  reg iona l  or  l o c a l  problems without introduc- 

ing non-unif ormity. 

Two accident  f i l e s  were examined t o  provide some in s igh t  i n t o  
t he  e f f e c t  of a  r igorous ly  enforced tow-away c r i t e r i a .  One is a  

f i l e  of a l l  repor ted 1969 acc iden ts  in  Denver and the  surrounding 

four  count ies  which contained records  of over 44,000 acc iden t s .  



Non-injury a c c i d e n t s  comprise  78 p e r c e n t  o f  t h e  c a s e s  i n  t h e  f i l e .  

One o r  more v e h i c l e s  was towed from t h e  s c e n e  of 29 p e r c e n t  of t h e  

non- in jury  a c c i d e n t s .  S i m i l a r  d a t a  on 29 ,000  a c c i d e n t s  i n  Oakland 

County,  Michigan i n  1969 i n d i c a t e  t h a t  28 p e r c e n t  of t h e  non- in ju ry  

a c c i d e n t s  i n v o l v e d  a  tow-away. While i t  is  p o s s i b l e  t h a t  some tow- 

away c a s e s  a r e  no t  r e p r e s e n t e d  i n  e i t h e r  f i l e ,  t h e s e  r e s u l t s  i n d i c a t e  

t h a t  t h e  number of p r o p e r t y  damage a c c i d e n t s  i n  s t a t e  f i l e s  might 

be reduced  t o  app rox ima te ly  one q u a r t e r  of  t h e i r  p r e s e n t  number i f  

such a  c r i t e r i a  were u sed .  I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  two 

f i g u r e s  above a r e  n e a r l y  e q u a l  even  though t h e  r e s p e c t i v e  r e p o r t i n g  

c r i t e r i a  a r e  q u i t e  d i f f e r e n t .  

2 .  S i m p l i f i c a t i o n  of a c c i d e n t  r e p o r t  forms.  

The q u a l i t y  of d a t a  c o l l e c t e d  cou ld  be improved by r educ ing  

t h e  number of i n f o r m a t i o n  i t e m s  r e q u i r e d  on each  r e p o r t  form. 

A l t e r n a t i v e  forms ,  based  on c a r e f u l  c o n s i d e r a t i o n ,  which a r e  s i m p l e r  

t h a n  t y p i c a l  forms used  p r e s e n t l y  have been s u g g e s t e d  by s e v e r a l  

s t u d i e s .  Notab le  among t h e s e  is t h e  form recommended by Blumenthal  

and Wuerdeman. l4 Using s i m p l e r  forms i n c l u d i n g  fewer  s u b j e c t i v e  

i t e m s  but  c o n c e n t r a t i n g  on o b j e c t i v e  d a t a  w i l l  improve q u a l i t y  con- 

s i d e r a b l y .  The i n f o r m a t i o n  which i s  c o l l e c t e d  s h o u l d  s e r v e  t h e  

r e q u i r e m e n t s  of t h e  N a t i o n a l  Acc ident  Summary F i l e  ma in t a ined  by 

t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n .  A l i s t  of t h e  

d a t a  i n c l u d e d  i n  t h e  summary f i l e  is  g i v e n  i n  T a b l e  11. The d a t a  

need no t  be t a k e n  i n  t h e  form and s t r a t a  of T a b l e  11, b u t  t h e  summary 

d a t a  must be d e r i v a b l e  from t h e  r e p o r t  fo rms .  The d a t a  c o l l e c t e d  

shou ld  a l s o  p r o v i d e  t h e  e l e m e n t s  from t h e  r e p o r t  forms.  The d a t a  

c o l l e c t e d  should a l s o  p rov ide  t h e  e l e m e n t s  t h a t  were found t o  be  

u s e f u l  i n  d e s c r i b i n g  unique  exposure  g r o u p s  i n  t h e  exposu re  s t u d y  
of Volume I .  I n  a d d i t i o n  t o  s e v e r a l  of  t h e  e l emen t s  of Tab le  11, 

these e x p o s u r e - p r e d i c t i n g  v a r i a b l e s  i n c l u d e  t h e  v e h i h l e  age  ( g r e a t -  

er o r  less t h a n  5 y e a r s )  and t y p e  of r o a d  ( s t r e e t s  o r  o t h e r ) .  



T a b l e  11 

Data  Elements  of t h e  
N a t i o n a l  Acc ident  Summary F i l e  

Element 
Number Data Element Group 

1 Accident  Type 
and Location 

S i n g l e  V e h i c l e - r u r a l  (1 )  
-urban (2)  

M u l t i - v e h i c l e  - r u r a l  (3  ) 
-urban ( 4 )  

2  C o l l i s i o n  Type P e d e s t r i a n  
Non-motor v e h i c l e  
F ixed  Objec t  
Run Off Road 
Over tu rned  
Other  
Head-On 
Angle C o l l i s i o n  
Rear-End 

Group Codes 

Accident  S e v e r i t y  F a t a l i t y  
I n j u r y  
P r o p e r t y  Damage 

Road S u r f a c e  Dry 
Wet 
Snowy o r  I cy  
O t h e r ,  unknown 

L igh t  C o n d i t i o n s  D a y l i g h t  
Dawn o r  Dusk 
Darkness  
Unknown 

C o n t r i b u t i n g  Circum- 
s t a n c e s  D r i v e r  C o n d i t i o n s  ( 1 )  

Human Behavior  (2 ) 
Environment (3 ) 
Vehic l e  C o n d i t i o n s  (4 
vnknown ( 5 )  
None (6  

Day of  Week Weekday (Mon. t h r u  F r i .  ) (1 )  
Weekend ( S a t .  and Sun . )  (2  ) 
Unknown (3 ) 



Table  11 con t  ' d .  

8 Hour Group 

9 Vehic le  Type 

10  Sex 

11 Age Group 

0101 - 0400 
0401 -.*0700 
0701 - 1000 
1001 - 1300 
1301 - 1600 
1601 - 1900 
1901 - 2200 
2201 - 0100 
Unknown 

Passenger  Car 
Truck 
Bus 
Motorcycle 
Other  
P e d e s t r i a n  
Unknown 

Male 
Fema l e  
Unknown 

Less  t h a n  20 
20 - 24 
25 - 34 
3 5  - 44 
45  - 54 
55 - 64 
G r e a t e r  t h a n  64 
Unknown 



The c o n c l u s i o n s  t h a t  cou ld  be drawn from d a t a  l i m i t e d  t o  t h e  

e l e v e n  t o  t h i r t e e n  v a r i a b l e s  r e p r e s e n t e d  on t h e  N a t i o n a l  Accident  

Summary and sugges t ed  by t h e  r e s u l t s  of  t h e  exposure  s t u d y ,  i n  

combinat ion wi th  t h e  d a t a  p rov ided  by t r a d i t i o n a l  o r  proposed r e p o r t  

forms i n t e n d e d  f o r  p o l i c e  i n v e s t i g a t i o n  a r e  l i m i t e d  p a r t i c u l a r l y  

wi th  r e g a r d  t o  c a u s a t i v e  f a c t o r s .  The recommendations p r e s e n t e d  

h e r e  would p r e c l u d e  expanding t h e  scope of  mass a c c i d e n t  d a t a  f o r  

c a u s a t i v e  i n v e s t i g a t i o n .  Such d a t a  shou ld  be c o l l e c t e d  i n  l i m i t e d  

b i - l e v e l  i n v e s t i g a t i o n s  and t h u s  p r e v e n t  compromise of t h e  q u a l i t y  

of mass d a t a .  

3 .  Use of d a t a  from e x t e r n a l  s o u r c e s .  

S e v e r a l  of t h e  d a t a  e l emen t s  i nc luded  on a c c i d e n t  r e p o r t s  may 

be provided w i t h  g r e a t e r  r e l i a b i l i t y  by Sources  o t h e r  t han  the  acci- 

d e n t  i n v e s t i g a t i o n .  14  In fo rma t ion  on d r i v e r  a g e ,  s e x ,  e t c .  and 

on t h e  invo lved  v e h i c l e s  a r e  two a r e a s  t h a t  may be i n v e s t i g a t e d  

u s i n g  d a t a  from s o u r c e s  o t h e r  t h a n  t h e  a c c i d e n t  i t s e l f .  D r i v e r  

i n f o r m a t i o n  cou ld  be o b t a i n e d  f r o m t h e  d r i v e r  r e c o r d  o r  l i c e n s i n g  

f i l e s .  U n i v e r s a l  u se  of such e x t e r n a l  s o u r c e s  w i l l  on ly  be p o s s i b l e  

i f  d r i v e r  r e c o r d  and r e g i s t r a t i o n  f i l e s  a r e  e f f i c i e n t l y  i n t e g r a t e d  

i n  a  s t a t e  d a t a  system.  S e v e r a l  s t a t e s  cannot  now p rov ide  such a  

d a t a  p r o c e s s i n g  c a p a b i l i t y  w i thou t  t h e  e x p e n d i t u r e  of c o n s i d e r a b l e  

e f f o r t  and money. An a d d i t i o n a l  l i m i t a t i o n  i s  imposed by involve-  

ment of o u t - o f - s t a t e  p a r t i e s .  

4 .  V e r i f i c a t i o n  of d a t a  p r o c e s s i n g .  

A p o s s i b l e  s o u r c e  of o b s e r v a t i o n a l  e r r o r  t h a t  h a s  been noted  

i s  t h e  p r o c e s s i n g  of coding and keypunching of o r i g i n a l r e p o r t s .  

Many j u r i s d i c t i o n s  assume t h a t  t h e  use  of computers w i l l  somehow 

i n c r e a s e  r e l i a b i l i t y  and f a i l  t o  r ecogn ize  t h a t  a d d i t i o n a l  e r r o r  

s o u r c e s  a r e  added when a  r e c o r d  system i s  conve r t ed  t o  machine pro-  

c e s s i n g .  Machine p r o c e s s i n g  of  a c c i d e n t  d a t a  shou ld  i n c l u d e  pro-  

cedures  f o r  v e r i f i c a t i o n  of coding and punching a s  p a r t  of  a  g e n e r a l  

program t o  moni tor  and m a i n t a i n  q u a l i t y  c o n t r o l .  



5 .  S e l f  -checking of  c o n s i s t e n c y .  

S e v e r a l  d a t a  e l e m e n t s  on r e p o r t  forms a r e  i n t e r r e l a t e d  and 

can be checked f o r  i n t e r n a l  c o n s i s t e n c y ,  o r  p rov ide  d e r i v e d  d a t a .  

An e x c e l l e n t  example of an  e lement  t h a t  may e i t h e r  be d e r i v e d  

o r  u sed  f o r  a  s e l f  check i s  " l i g h t  c o n d i t i o n "  which is t y p i c a l l y  

coded a s  d a y l i g h t ,  d a r k n e s s ,  dawn, o r  dusk .  L igh t  c o n d i t i o n s  can 

be computed d i r e c t l y  from ephemeris d a t a  and t h u s  may be a  d e r i v e d  

v a r i a b l e ,  o r  used  a s  a  check on t i m e .  

The Washtenaw County a c c i d e n t  f i l e  of app rox ima te ly  19 ,000  

c a s e s  can  be used  t o  i l l u s t r a t e  a  s e l f  check of l i g h t  c o n d i t i o n  

and time, and p r o v i d e  an  i n d i c a t o r  of t h e  v a l i d i t y  of t ime  i n f o r -  

mat ion.  Data on a c c i d e n t s  which o c c u r r e d  i n  December ( i n  t h e  p e r i o d  

from 1965-1969) were d i v i d e d  i n t o  t h r e e  g roups  f o r  d a y l i g h t ,  dusk 

and d a r k n e s s  a s  i n d i c a t e d  on t h e  a c c i d e n t  r e p o r t .  His tograms of 

t h e  t ime of occu r rence  of each  group were p l o t t e d  o v e r  t h e  d a y l i g h t -  

dusk-n ight  p e r i o d .  Of t h e  c a s e s  t h a t  were coded a s  o c c u r r i n g  i n  

d a r k n e s s ,  one o c c u r r e d  b e f o r e  s u n s e t ,  2 1  o c c u r r e d  i n  t h e  32 min- 

u t e  i n t e r v a l  between a s t r o n o m i c a l  s u n s e t  and t h e  end of t h e  even- 

i n g  c i v i l  t w i l i g h t  ( sun  6' below t h e  h o r i z o n ) ,  and i n  50 c a s e s  

t h e  r e c o r d e d  t ime was i n  t h e  3 5  minute  i n t e r v a l  between t h e  end 

of e v e n i n g  c i v i l  t w i l i g h t  and t h e  end of even ing  n a u t i c a l  t w i l i g h t  

( sun  12' below h o r i z o n ) .  Only one c a s e  coded a s  17dusk17 was a l s o  

coded a s  l a t e r  t h a n  one hour a f t e r  s u n s e t ,  and t h i s  c a s e  was j u s t  

a f t e r  t h e  end of even ing  n a u t i c a l  t w i l i g h t .  Twenty seven  c a s e s  

coded l1duskW o c c u r r e d  w i t h i n  a  45  minute  p e r i o d  p receed ing  s u n s e t ,  

3 5  o c c u r r e d  between s u n s e t  and t h e  end of even ing  n a u t i c a l  t w i -  

l i g h t ,  and f i v e  between c i v i l  and n a u t i c a l  t w i l i g h t ,  The c a s e s  

coded a s  l ' day l igh t l '  a l l  had an  i n d i c a t e d  time e a r l i e r  t h a n  t h e  

end of even ing  n a u t i c a l  t w i l i g h t ;  14  were between s u n s e t  and t h e  

end of even ing  c i v i l  t w i l i g h t  and one was b e f o r e  t h e  end of even- 

i n g  n a u t i c a l  t w i l i g h t .  



The discrepancy was always one hour or  l e s s ,  While t he re  was 

a  s l i g h t  b i a s  in  the  d i r e c t i o n  of day l igh t  t h i s  may be the  r e s u l t  

of cloud cover. Any v a r i a t i o n  in  the  time of dusk defined by 

l i g h t  l e v e l  would be e a r l i e r  than astronomical d e f i n i t i o n s .  There 

was l i t t l e  i nd i ca t i on  of discrepqncy t h a t  would r e s u l t  in  incor- 

r e c t  coding of time in  three-hour i n t e r v a l s  a s  used in  the  Nat- 

i ona l  Data Summary. 

The ex t e rna l  sources of da ta  a v a i l a b l e  i n  a  computer f i l e  in  

s e v e r a l  s t a t e s  could a l s o  be used a s  a  re fe rence  source f o r  con- 

s i s t e n c y  and accuracy checks. Since such ex t e rna l  data  is not in  

a r e a d i l y  usable form in  a l l  s t a t e s ,  the  most p r a c t i c a l  use of 

such data  would be f o r  consis tency checking r a the r  than a s  a  p r i -  

mary da ta  source .  

6.  Educational program. 

The problems r e s u l t i n g  from both underreport ing and observat-  

iona l  e r r o r s  would be reduced i f  po l ice  o f f i c e r s  responsible  f o r  

i n i t i a t i n g  and completing r e p o r t s  were b e t t e r  informed of the  ul-  

t imate  uses of the  data  and the  importance of accura te  observat-  

ion and uniform coverage t o  v a l i d  s t a t i s t i c a l  in fe rence .  

CORRECTION OF ACCIDENT DATA INACCURACIES 

The b i a s  remaining in  accident  data  a f t e r  appropr ia te  mea- 

su re s  a r e  taken t o  assure  t he  maximum f e a s i b l e  q u a l i t y  can only 

be removed or  cor rec ted  by independent measurement of t he  b i a s ,  

This is usua l ly  a  c o s t l y  process;  i f  it is no t ,  t he  a l t e r n a t i v e  

(independent) measurement should have been a  contegder f o r  the  

r o l e  of t he  primary source.  The s ign i f i cance  of b i a s ,  and hence 

the  e f f o r t  t h a t  is appropr ia te  t o  devote t o  co r r ec t i on ,  depends 

upon the  f i n a l  use of t he  d a t a .  Without i d e n t i f i c a t i o n  of t he  

use ,  i t  is impossible t o  a s se s s  the  consequences of b i a s .  

Accident data  is f requent ly  used t o  compare the  r a t e s  or  

experience of two or  more groups, The groups may be defined geo- 



graph ica l l y ,  o r  by any o ther  parameter of i n t e r e s t ,  The perfor-  

mance of one group may be examined a t  two o r  more times o r  epochs, 

or  over an i n t e r v a l  of t ime,  While time might be included in  a  

general ized c l a s s i f i c a t i o n  of poss ib le  independent parameters,  

such a  gene ra l i za t i on  is o f t e n  ne i t he r  convenient nor necessary.  

Biases  which a r e  i nva r i an t  from group t o  group do not  prevent 

in fe rences  from comparisons between groups, For example, i f  t he  

underrepor t ing of two acc iden t  types  o r  i n  two s t a t e s  were ident-  

i c a l ,  v a l i d  comparisons of t h e  two could be made without e r r o r ,  

If we could e s t a b l i s h  through phenomenological cons idera t ions  t h a t  

r e l a t i v e  b i a s  r a t e s  were s i m i l a r ,  we could s t i l l  draw in fe rences  

on comparative r a t e  information f o r  t h e  two groups. 

I f  the  b i a se s  i n  s e v e r a l  groups a r e  not equa l ,  the  in fe rences  
t h a t  a r e  drawn from comparisons without co r r ec t i ng  f o r  b i a s  w i l l  be 

i n  e r r o r ,  b u t  only from the  d i f f e r e n c e  i n  the  biases-- the non-can- 

c e l l i n g  e r r o r .  S imi l a r ly ,  changes i n  b i a s  w i t h  time w i l l  r e s u l t  

i n  e r r o r  i n  temporal i n v e s t i g a t i o n s .  The d i scuss ion  of e r r o r s  pre-  

sen ted  i n  Sect ion 3 sugges t s  t h a t  t he  b i a se s  r e s u l t i n g  from under- 
r epo r t i ng  vary w i t h i n  a  s t a t e  a s  well  a s  from s t a t e  t o  s t a t e  and 

cannot be r e l a t e d  t o  formal r epo r t i ng  c r i t e r i a .  

I t  would be poss ib le  t o  eva lua te  the  b i a s  i n  na t i ona l  s t a t i s t i c s  

r e s u l t i n g  from underrepor t ing using the  techniques demonstrated i n  

t h e  preceding eva lua t ion  of underrepor t ing (Sect ion 3 ) .  The in- 

conclus ive  r e s u l t  of t h a t  s tudy ind i ca t e s  t h a t  a  program of l a r g e  

s i z e  would be necessary f o r  r e l i a b l e  c o r r e c t i o n  of b i a s ,  Since 

underreport  ing v a r i e s  w i t h  l o c a l  j u r i s d i c t i o n s ,  t h e r e  is no as-  

surance t h a t  it does not a l s o  vary w i t h  time in  t he  absence of 

t h e  s t a b i l i z i n g  i n e r t i a  of a  l a r g e  r igorous  system. 

The r e s u l t  of a  l a r g e  na t i ona l  survey and da ta  c o r r e c t i o n  

program--using s u i t a b l e  sampling procedures t o  ensure n a t i o n a l  

representation--would be valuable  f o r  synopt ic  s t u d i e s  of accident  

s t a t i s t i c s ,  However, t h e  p o s s i b i l i t y  of temporal changes o r  t rends  



i n  underrepor t ing  would n e c e s s i t a t e  a  measurement program capable 
of monitoring b i a s  over a period of t ime. Implementation of a  

s tandard  r e p o r t i n g  c r i t e r i a  which is adaptable  t o  f i e l d  eva lua t ion ,  

such a s  a  v e h i c l e  immobilization c r i t e r i a ,  would not remove b i a s  

per s e .  Underreport ing of proper ty  damage acc iden t s  would incr-  

ease ,  but it would remove much of t h e  g e o p o l i t i c a l  non-uniformity 

and thus  minimize t h e  e f f e c h  of b i a s  on comparative s t u d i e s .  

A co r r ec t i on  of b i a s  appropr ia te  f o r  na t i ona l  s t a t i s t i c s  

would not nece s sa r i l y  be v a l i d  f o r  l o c a l  or  even s t a t e  o r  region- 

a l  da t a .  Thus a  s i n g l e  co r r ec t i on  could not be used f o r  geograph- 

i c  comparisons un less  the  sampling plan was addressed t o  s ta te-by-  

s t a t e  r ep r e sen t a t i on .  Unfor tunate ly  not a l l  s t a t e s  maintain ma- 

chine  da ta  s t o r age  t h a t  would permit convenient measurement of 

underrepor t ing .  Evaluat ion of many countermeasure programs re-  

qu i r e  t he  use of l o c a l  acc iden t  da t a .  National  o r  s t a t e  b i a s  

c o r r e c t i o n s  a r e  not appropr ia te  f o r  l o c a l  use.  Therefore ,  l o c a l  

countermeasure program eva lua t ion  plans must use be fo r e / a f t e r  ac- 

c i den t  d a t a  and e i t he r  c a l i b r a t i o n s  which a r e  appropr ia te  f o r  t he  

a r ea  and du ra t i on  of t h e  s t udy ,  or  ope ra t i ona l  procedures which 

provide s t a b i l i t y  over t he  da ta  c o l l e c t i o n  per iod.  

I t  is recommended t h a t  acc iden t  da ta  b i a s  co r r ec t i on  tech- 

niques based on comparisons between ind iv idua l  acc iden t  records  

and survey r e s u l t s ,  a s  introduced i n  Sect ion  3 ,  be s t ud i ed  i n  

more d e t a i l ,  w i t h  s p e c i a l  a t t e n t i o n  t o  t he  needs of l o c a l  j u r i s -  

d i c t i o n s ,  



SECTION 5 

HOSPITAL RECORDS OF ACCIDENT INJURIES 

The purpose of t h i s  s ec t i on  is t o  d i scuss  t he  p o s s i b i l i t y  of 

ob ta in ing  data  on motor-vehicle accident  i n j u r i e s  from hosp i t a l  

sources a s  a  supplement t o  normal accident  records ,  The pr inc i -  

pa l  advantage of da ta  from medical sources would be an expected 

reduct ion of observa t iona l  e r r o r .  Since t he  data  would be based 

on an assessment of in ju ry  by profess iona l  medical personnel ,  we 

might expect much more r e l i a b l e  information on s e v e r i t y  of i n ju ry  

than could be provided by non-medical i nves t i ga to r s  a t  t he  scene.  

P a r t i c u l a r  emphasis has been devoted t o  the  p o s s i b i l i t y  of c o l l e c t -  

ing data  through the  Commission on Profess iona l  and Hospital  Acti- 

v i t  i e s  (CPHA) . 
The commission was incorporated in  1956 a s  a  nonprof i t  organ- 

i z a t i o n  t o  provide cen t r a l i zed  c o l l e c t i n g  and processing of data  

on hosp i t a l  medical c a r e ,  under the  sponsorship of the  American 

College of Physicians,  the  American College of Surgeons, t he  Amer- 

ican Hospi ta l  Associat ion,  and the  Southwestern Michigan Hospital  

Associat ion.  The purpose of the  o rgan iza t ion ,  a s  s t a t e d  in  the  

A r t i c l e s  of Incorporation,  include " , , . t o  develop methods . . , for  
t he  c o l l e c t i o n ,  t abu l a t i on ,  and ana lys i s  of information f o r  the  

improvement of medical p r ac t i ce s  and admin is t ra t ion  of h o s p i t a l s ,  

and t o  a i d  hosp i t a l  medical s t a f f s  i n  eva lua t ing  the  q u a l i t y  of 

t h e i r  own pa t i en t  ca r e ,  " 

CPHA c o l l e c t s  data  on each individual  hosp i t a l  discharge from 

member h o s p i t a l s  which p a r t i c i p a t e  on a  voluntary  subscr ip t ion  

b a s i s ,  The da ta  f o r  each pa t i en t  is provided by the  hosp i t a l  on 

a CPHA "Case Abstract"  form which is then keypunched and t rans-  

f e r r ed  t o  magnetic tape  a t  CPHA, Be e a r l y  1970, over one thou- 

sand U.S. hosp i t a l s  were p a r t i c i p a t i n g ,  These h o s p i t a l s  provide 

data  on over t en  mi l l i on  p a t i e n t s  per year which is approximately 



30% of a l l  t h e  p a t i e n t s  d ischarged by U.S. h o s p i t a l s  per yea r .  

Even though t h e  member h o s p i t a l s  a r e  not  d i s t r i b u t e d  uniformly 

over t h e  coun t ry ,  t h e  CPHA d a t a  provided a  very  s i g n i f i c a n t  sample 

of a l l  h o s p i t a l i z a t i o n s ,  and a  p o t e n t i a l l y  u s e f u l  source  of a cc i -  

den t  i n j u r y  d a t a .  
One of t he  more severe  l i m i t a t i o n s  of t he  CPHA d a t a  r e s u l t s  

from t h e  omission of d a t a  on p a t i e n t s  t r e a t e d  i n  emergency rooms 

and not  admit ted  t o  t h e  h o s p i t a l .  Thus whi le  the  d a t a  may o f f e r  

low o b s e r v a t i o n a l  e r r o r ,  i t  is accompanied by s u b s t a n t i a l  under- 

r e p o r t i n g  and hence i n t roduces  a  corresponding b i a s .  To e v a l u a t e  

t h e  e f f e c t  of unde r r epo r t i ng ,  t h e  d i s p o s i t i o n s  of p a t i e n t s  conveyed 

t o  h o s p i t a l s  were examined. Two samples were a v a i l a b l e .  One was 

t h e  group of p a t i e n t s  from Washtenaw County conveyed t o  S t .  Joseph 

Mercy Hosp i t a l  of Ann Arbor, t h e  same sample which was t h e  s u b j e c t  

of t h e  s tudy of t h e  p o l i c e  i n j u r y  code d i scussed  i n  Sec t i on  3 .  

The second sample was provided by an emergency medical  demonstrat ion 

p r o j e c t  conducted i n  t h e  Ci ty  of D e t r o i t  i n  1968-1969. 
15 

Data c o l l e c t e d  i n  t h e  D e t r o i t  Demonstration p r o j e c t  inc luded 

t he  d i s p o s i t i o n  i n  t h e  h o s p i t a l  of 355 p a t i e n t s  t h a t  could be 

i d e n t i f i e d  a s  v i c t ims  of t r a f f i c  a c c i d e n t s .  The p o l i c e  a cc iden t  

r e p o r t s  of t h e s e  v i c t i m s ,  and t h e  p o l i c e  i n j u r y  codes were t a b u l a t e d  

a g a i n s t  d i s p o s i t i o n .  The r e s u l t ,  excluding f a t a l i t i e s ,  is given 

i n  Table 12 .  

Table 12 

P a t i e n t  D i spos i t i on  by Po l i c e  I n ju ry  Code, 
D e t r o i t  

D i spos i t i on  In ju ry  Code 
A B C To t a l  

Trea ted  i n  Emergency 
Room and Released 56% 64% 74% 63 % 

Admitted 32% 19% 12 % 23% 



The columns do no t  add t o  100 s i n c e  s e v e r a l  m i s c e l l a n e o u s  d i s p o s i t i o n s  

such a s  " l e f t  w i thou t  t r e a t m e n t " ,  " r e f e r r e d  t o  p r i v a t e  p h y s i c i a n " ,  

e t c . ,  a r e  no t  i n c l u d e d  i n  e i t h e r  d i s p o s i t i o n  of Table  12 .  Only 23 
p e r c e n t  of a l l  p a t i e n t s  conveyed t o  a  h o s p i t a l  were a d m i t t e d .  I f  

CPHA r e c o r d s  were u s e d ,  63% of t h e  v i c t i m s  who r e c e i v e d  some form 

of medica l  c a r e  would no t  have been r e p o r t e d .  Presumably,  t h o s e  

who were a d m i t t e d  were t h e  more s e v e r e l y  i n j u r e d ,  bu t  d a t a  which 

would a l l o w  assessment  of t h e  deg ree  of i n j u r y  was n o t  c o l l e c t e d .  

The d a t a  on S t .  Joseph p a t i e n t s  i n c l u d e s  c o n s i d e r a b l y  more 

d e t a i l .  Of t h e  540 p a t i e n t s  f o r  whom r e c o r d s  cou ld  be found a t  

S t .  Joseph ,  83 were a d m i t t e d .  The d i s t r i b u t i o n  of t h e  Abbrevia ted  

I n j u r y  S c a l e  codes  v e r s u s  t h e  p o l i c e  codes  f o r  t h e  a d m i t t e d  p a t i e n t s  

is  g i v e n  i n  F i g u r e  9. These f i g u r e s  may be compared wi th  t h o s e  of 

a l l  p a t i e n t s  shown i n  F i g u r e  4 ,  of which t h e y  a r e  a  s u b s e t .  A s  we 

would e x p e c t ,  t h e  a d m i t t e d  p a t i e n t s  of  each  p o l i c e  code t e n d  t o  

be t h e  more s e v e r e l y  i n j u r e d  a s  i n d i c a t e d  by t h e  AIS. The propor-  

t i o n  of  t h e  p a t i e n t s  t r e a t e d  a t  S t .  Joseph  who were a d m i t t e d  is 

g i v e n  i n  Table  13 f o r  each  p o l i c e  code.  

Tab le  13 

P a t i e n t  D i s p o s i t i o n  by P o l i c e  I n j u r y  Code, 
S t .  Joseph Mercy H o s p i t a l  

P o l i c e  I n j u r y  
Code 

A 

B 

C 

0 

A-C i n c l u s i v e  

P e r c e n t  of P a t i e n t s  With 
I n d i c a t e d  P o l i c e  Code Who 
Were Admitted 



T o t a l  

A B C 0 

P o l i c e  In ju ry  Code 

Figure  9 

D i s t r i b u t i o n  of AIS Codes of Admitted Hosp i t a l  
P a t i e n t s  by P o l i c e  Code 



A lower proport ion of p a t i e n t s  of each po l ice  code who were t r e a t e d  

a t  S t .  Joseph were admitted than was observed i n  the  De t ro i t  pro- 

j e c t ,  In add i t i on ,  a  lower r e l a t i v e  proport ion of the  B and C 

codes were admitted a t  S t .  Joseph. The d i f f e r ences  between the  

De t ro i t  and Washtenaw County r e s u l t s  a r e  s t a t i s t i c a l l y  s i g n i f i -  

c an t .  These d i f f e r ences  cannot be explained,  but might r e s u l t  

from d i f f e r e n t  admit t ing p o l i c i e s ,  d i f f e r ences  i n  the  assignment 

of po l ice  codes, or  a c t u a l  d i f f e r ences  i n  in jury  pa t t e rns  between 

the  two a reas .  The r e s u l t s  a r e  comparable however, and ind ica t e  

t h a t  only a  smal l  f r a c t i o n  of t he  emergency room p a t i e n t s  a r e  ad- 

mit ted and an even lower~propor t ion  of a l l  v ic t ims  assigned a  po- 

l i c e  i n ju ry  code. The proport ion of p a t i e n t s  admitted f o r  each 

AIS code is shown in  Table 14,  

Table 14 

P a t i e n t s  Admitted vs .  Abbreviated In jury  Sca le ,  

S t .  Joseph Mercy Hospi ta l  

Abbreviated I n j u r y  
Scale 

Percent of P a t i e n t s  w i t h  
Indicated AIS code who 
Were Admitted 

T h u s  admission of p a t i e n t s  was not l im i t ed  t o  those who suf fe red  

severe i n j u r y .  The f i g u r e  f o r  AIS=O however, is  suspect  s ince  only 

one vic t im of t h i s  code i s  represented.  Never theless ,  nearly 40 

percent  of the  moderately in jured  vic t ims (AIS=2) were admitted,  



while  only 80 percent  of t he  "severe ,  not l i f e  th rea ten ing1 '  cases  

were admitted.  Thus no c l e a r  s e v e r i t y  l e v e l  appears  t o  provide 

a  th resho ld  above which da t a  on admitted p a t i e n t s  would not r e s u l t  

i n  non-observation (underrepor t ing)  un l e s s  only the  l i f e - t h r e a t e n i n g  

ca se s  were of i n t e r e s t .  I n  t h i s  case t he  da t a  would be contamin- 

a t e d  by t he  i nc lu s ion  of l e s s  s eve re ly  i n ju red  v ic t ims .  The appar- 

e n t  paradox r e s u l t s  because p a t i e n t s  who received only minor o r  

moderate i n j u r i e s  may be admitted f o r  observat ion while d iagnos i s  

is  completed, o r  t o  rece ive  t rea tment  f o r  problems not r e l a t e d  t o  

t he  a c c i d e n t ;  and because some r a t h e r  severe  i n j u r i e s ,  such a s  

l a c e r a t i o n s  involving a r t e r i a l  damage, can be t r e a t e d  adequately 

i n  t h e  emergency room. 

Data on admitted p a t i e n t s  could be used t o  e s t ima te  the  i n c i -  

dence of acc iden t  i n ju ry  of t h e  higher  s e v e r i t y  l e v e l s  i f  t he  CPHA 

da ta  could be i n t e r p r e t e d  i n  terms of s e v e r i t y ,  e . g . ,  i f  a  measure 

of s e v e r i t y  could be der ived from the  CPHA d a t a .  The da t a  provided 

by the  CPHA case a b s t r a c t  forms which a r e  r e l even t  t o  t r a f f i c  

acc iden t  i n ju ry  s t u d i e s  a r e  (1 )  t h e  length  of h o s p i t a l  s t a y  i n  days, 

( 2 )  t he  i n ju ry  d i agnos i s ,  (3)  opera t ions  performed, and ( 4 )  t he  

cause of i n j u r y .  The l a s t  t h r ee  items a r e  a l l  coded using the  

Hosp i ta l  Adaptation of t h e  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  of Diseases ,  

Adapted. l6 T h i s  c l a s s i f i c a t i o n  is e s s e n t i a l l y  s i m i l a r  t o  t h e  

Eighth Revision of t he  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  of Diseases ,  

Adapted which is published by the  Pub l i c  Health Service  (PHs Pub- 

l i c a t i o n  No. 1693).  The t r a f f i c  acc iden t  v ic t ims  can be i d e n t i f i e d  

by H-ICDA "El1 codes which i n d i c a t e  the  cause of i n j u r y .  The "E" 

codes d i f f e r e n t i a t e  between d r i v e r s  o r  passengers of motorcycles,  

automobiles,  o the r  land t r a n s p o r t  v e h i c l e s ,  and pedes t r i ans .  Un- 

f o r t u n a t e l y ,  CPHA discont inued use of t h e  "EM codes i n  e a r l y  1970. 

T h u s  t r a f f i c  acc iden t  v ic t ims  cannot be i d e n t i f i e d  on cur ren t  d a t a .  

Presumably, t h i s  code could be r e i n s t a t e d  under sponsorship.  

The d i a g n o s t i c  codes def ine  the  type of i n j u r y  and the  anatomy 

involved.  They do n o t ,  however, i n d i c a t e  t h e  degree of i n ju ry  f o r  



a l l  types  of i n j u r y .  More s p e c i f i c a l l y ,  the  AIS code cannot be 

uniquely determined from ICDA diagnosis  codes. For example, 

l a c e r a t i o n s  a r e  coded by l oca t i on  b u t  not by s i z e .  T h u s  the  AIS 

i n t e r p r e t a t i o n  of l a c e r a t i o n  s e v e r i t y  cannot be used. S imi l a r ly ,  

while t he  ICDA burn codes spec i fy  the body p a r t  and the  degree of 

b u r n ,  they do not i nd i ca t e  the  amount of body burned i n  a  manner 

cons i s ten t  w i t h  t he  AIS. I n t e r n a l  organ i n j u r i e s  a r e  only coded 

by organ o r  genera l  a r e a ,  not by type of i n ju ry  i n  a l l  cases .  The 

CPHA codes of the  83 admitted p a t i e n t s  a t  S t .  Joseph were examined 

i n  an at tempt t o  c o r r e l a t e  the  d iagnos i s  codes w i t h  the  AIS, w i t h -  

out success .  One code which p a r t i c u l a r l y  presented problems was 

t he  H-ICDA code f o r  " In te rcnan ia l  i n ju ry  of o ther  and unspecif ied  

na tu re . "  This  code was used f o r  p a t i e n t s  who were graded 3 on the  

AIS a s  well  a s  one p a t i e n t  who expired a f t e r  105 days of uncon- 

sc iousness .  An i n j u r y  s e v e r i t y  measure based on energy d i s s ipa t ed  

and the  immediate e f f e c t  on the  p a t i e n t ,  such a s  t he  AIS s c a l e ,  

which could be evaluated from e i t h e r  t he  H-ICDA in ju ry  codes and/or 

the  operat ion codes, does not now e x i s t .  While such a  s c a l e  might 

be developed, the  development is beyond the  scope of t h i s  s tudy.  

An a l t e r n a t i v e  measure of s e v e r i t y  which was mentioned i n  

Sect ion 3 is the  length of s t ay  i n  t he  h o s p i t a l .  Since the  length  

of s t ay  can be determined from CPHA case a b s t r a c t s ,  the  length of 

s t a y  of admitted S t .  Joseph p a t i e n t s  was compared w i t h  both t h e i r  

AIS and po l i ce  codes. The average length of s t a y  f o r  each of the  

AIS codes is  shown i n  Figure 10,  and f o r  each of the  po l i ce  codes 

i n  Figure 11. The mean number of days appears t o  c o r r e l a t e  rea-  

sonably well  w i t h  t he  AIS code, although the  s tandard dev ia t ion  

was over one ha l f  the  mean. The high var iance and the  low value 

f o r  AIS code 5 may be t he  r e s u l t  of the  l im i t ed  sample s i z e  (83 

p a t i e n t s ) .  The c o r r e l a t i o n  was not compiled formally s ince  t he  

AIS code is an o rd ina l  v a r i a b l e ,  hence c o r r e l a t i o n  i n  the  s t a t i s -  

t i c a l  sense has no meaning. Nevertheless,  i t  appears t h a t  t h e  

length  of s t ay  might have some value a s  a  measure of phys io log ica l  

s e v e r i t y  a s  well  a s  a  measure of economic cost  o r  length  of tem- 



P e r c e n t  Admi t t ed  
w i t h  I n d i c a t e d  
AIS Code 

Number o f  P a t i e n t s  

AIS Code 

F i g u r e  10 D i s t r i b u t i o n  of  Days i n  
H o s p i t a l  by AIS Code of  Admi t t ed  

P a t i e n t  



Percen t  Admitted w i t h  
I n d i c a t e d  P o l i c e  Code 

Number of P a t i e n t s  

C B A 

P o l i c e  I n j u r y  Code 

Figure  11 D i s t r i b u t i o n  of Mean Number 
of Days i n  H o s p i t a l  by P o l i c e  Code of 

Admitted P a t i e n t s  



p o r a r y  d i s a b i l i t y ,  A s  a measure of t h e  l a t t e r  two, economic l o s s  

o r  temporary d i s a b i l i t y ,  i t  shou ld  be r ecogn ized  t h a t  many of t h e  

p a t i e n t s  who were t r e a t e d  and r e l e a s e d  may have s u f f e r e d  d i s a b i l i t y  

l onge r  t h a n  some of t h e  a d m i t t e d  p a t i e n t s .  

Thus,  CPHA d a t a  shou ld  no t  be used u n l e s s  c o n s i d e r a b l e  e f f o r t  

is  devoted  t o  e v a l u a t i n g  p o s s i b l e  measures of s e v e r i t y ,  i n c l u d i n g  

c o r r e l a t i n g  t h e  l e n g t h  of s t a y  of admi t t ed  p a t i e n t s  w i t h  t h e  p e r i o d  

of d i s a b i l i t y  of a l l  v i c t i m s .  U n f o r t u n a t e l y ,  t h i s  e v a l u a t i o n  w i l l  

be d i f f i c u l t  s i n c e  CPHA has  ceased  u s i n g  t h e  "E" code t h a t  cou ld  

i d e n t i f y  t r a f f i c  a c c i d e n t  v i c t i m s .  Such an  e v a l u a t i o n  could  on ly  

be made by u s i n g  t h e  i n p a t i e n t  and o u t p a t i e n t  r e c o r d s  of i n d i v i d u a l  

h o s p i t a l s .  



SECTION 6 

CONCLUSIONS A N D  RECOMMENDATIONS 

The b a s i c  conclus ions  of t h i s  s tudy a r e  a s  fo l l ows :  

1. Current sources  of highway acc iden t  da ta  a r e  s e r i o u s l y  

biased due t o  under-repor t ing of acc iden t s ,  e s p e c i a l l y  those of 

lower s e v e r i t y .  Only about one t h i r d  of a l l  highway acc iden t s  

a r e  o f f i c i a l l y  repor ted  i n  s t a t e  reocrds .  

2 .  There is  a  g r e a t  dea l  of non-uniformity i n  t h e  degree of 

accident  under-report ing among s t a t e s  due t o  d i f f e r i n g  r epo r t i ng  

requirements.  

3 .  There is a g r e a t  dea l  of non-uniformity i n  t he  degree of 

acc iden t  under-report ing w i t h i n  s t a t e s  due t o  d i f f e r i n g  p o l i c i e s  

of p o l i c e  agencies  and a v a i l a b i l i t y  of acc iden t  i n v e s t i g a t i o n  

personnel .  

4 .  There is a  g r e a t  dea l  of i n t e r n a l  inaccuracy i n  acc iden t  

r e p o r t s ,  e s p e c i a l l y  w i t h  r e spec t  t o  i n ju ry  s e v e r i t y ,  due t o  d i f -  

f e r i n g  i n t e r p r e t a t i o n s  of r epo r t  i t ems ,  l ack  of t r a i n i n g  of inves-  

t i g a t i o n  personnel  and o the r  demands a t  acc iden t  scenes .  

5. Cor rec t ions  i n  accident-frequency t o t a l s  may be accom- 

p l i shed  by e x t r a p o l a t i o n  of r epo r t ed  t o t a l s ,  us ing r a t i o s  of non- 

r epo r t i ng  der ived  from sample comparisons between o f f i c i a l  records  

and d r i v e r  surveys .  
- Because the  non-reporting r a t i o s  vary widely among 

j u r i s d i c t i o n s ,  i t  is not pos s ib l e  t o  make v a l i d  c o r r e c t i o n s  i n  

accident-frequency t o t a l s  wi th in  a  j u r i s d i c t i o n  un l e s s  t he  non- 

r epo r t i ng  r a t i o s  a r e  ca l cu l a t ed  f o r  t h a t  s p e c i f i c  j u r i s d i c t i o n .  

6 .  Correct ions  i n  annual ,  n a t i o n a l  aggrega tes  of accident  

frequency would r equ i r e  pe r iod i c  d r i v e r  surveys  of acc iden t  exper-  

ience  i n  a  sample of j u r i s d i c t i o n s  ac ros s  t h e  country ,  and sub- 

sequent comparison of survey da ta  w i t h  i nd iv idua l  d r iv ing  records  

t o  determine non-reporting r a t i o s .  The  sample of j u r i s d i c t i o n s  

could be a  random sample of s t a t e s ,  a  random sample of count ies  o r  



a l l  s t a t e s .  A random sample of s t a t e s  ( e . g .  30) would be cheapest ,  

but i nc lu s ion  of a l l  s t a t e s  would allow s t a t e -by - s t a t e  co r r ec t i on  

f a c t o r s  f o r  a  modest cos t  i nc rea se .  

7 .  Costs  of providing accura te  co r r ec t i ons  of acc iden t - f re -  

quency t o t a l s  would be q u i t e  high w i t h  r espec t  t o  normal c o s t s  of 

accident  da t a  a n a l y s i s .  

8 .  Correct ions  i n  under-report ing b i a se s  of accident  da t a  a r e  

most valuable  i n  l im i t ed  a r e a s  where eva lua t ions  of s p e c i f i c  highway 

s a f e t y  programs a r e  underway. The required d r i v e r  surveys and 

checking of o f f i c i a l  d r iv ing  records  can be e f f i c i e n t l y  i n t eg ra t ed  

i n t o  a  t o t a l  eva lua t ion  program wi th in  a  l im i t ed  a r e a .  

9 .  Summaries of h o s p i t a l  records  from the  Commission on Hos- 

p i t a l  and Profess iona l  A c t i v i t i e s  (CPHA) could be used t o  improve 

e s t ima te s  of the  number and s e v e r i t y  of accident  i n j u r i e s .  However, 

more comprehensive improvements would r equ i r e  sampling of emer- 

gency room records  not included i n  CPHA summaries. 

10.  Costs  of improving accident  i n ju ry  da ta  through CPHA sum- 

maries and samples of emergency room records  would be q u i t e  high 

w i t h  r espec t  t o  normal c o s t s  of i n ju ry  data  a n a l y s i s .  

The b a s i c  recommendations a r e :  

1. A na t i ona l  program f o r  the  co r r ec t i on  of annual accident-  

frequency t o t a l s  i n  each s t a t e  should be s t a r t e d  wi thin  the  National  

Highway T r a f f i c  Safety  Adminis t ra t ion.  Sta te-by-s ta te  accident  

data  co r r ec t i ons  a r e  needed f o r  compat ib i l i ty  w i t h  f u t u r e  exposure 

d a t a ,  and f o r  determination of unique a c c i d e n t ~ r a t e  values  f o r  

program eva lua t ions  i n  each s t a t e .  

2 .  The proposed program should temporari ly adopt t he  cor-  

r e c t i o n  method introduced i n  t h i s  r e p o r t ,  where non-reporting 

r a t i o s  a r e  der ived from sample comparisons between o f f i c i a l  records  

and d r i v e r  surveys.  Other methods should be considered a s  da ta  

b i a se s  change due t o  improvements i n  r epo r t i ng  by s t a t e  and l o c a l  

agenc ies .  

3 .  Further  s t u d i e s  should be performed w i t h  r espec t  t o  sampling 



procedures  f o r  c o r r e c t i n g  acc iden t - f r equency  t o t a l s  u s i n g  r a t i o s  

of non- repor t ing .  C o n s i d e r a t i o n  shou ld  be g i v e n  t o  t h e  t ype  of 

j u r i s d i c t i o n  sampling (sample of s t a t e s ,  sample of c o u n t i e s  o r  

county g roups ,  o r  a l l . s t a t e s ) ,  and t o  sample s i z e  r e q u i r e m e n t s .  

4 .  A t  a  f u t u r e  t ime  when improved i n j u r y  s c a l e s  have been 

s t a n d a r d i z e d  i n  o f f i c i a l  a c c i d e n t  r e p o r t  fo rms ,  f u r t h e r  s t u d y  should  

be performed wi th  r e s p e c t  t o  t h e  use  of CPHA h o s p i t a l  summaries and 

a  sampling of emergency-room r e c o r d s  f o r  improvements i n  e s t i m a t i n g  

t h e  number and s e v e r i t y  of a c c i d e n t  i n j u r i e s .  
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