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SUMMARY 

T h i s  r e p o r t  d e s c r i b e s  a  s tudy  o f  t h e  methodology of i n v e s t i g a t i n g  

t h e  consequences, f i n a n c i  a1 and f u n c t i o n a l  , o f  s e r i o u s  (OAIS-4 o r  g r e a t e r )  

i n j u r i e s  r e s u l  t i n g  f rom au tomob i le  a c c i d e n t s ,  The p r e s e n t  p r o j e c t  i s  an 

e x t e n s i o n  o f  HSRI's p r e v i o u s  work i n  i d e n t i f y i n g  t h e  c o s t s  o f  i n j u r i e s  a t  

t h e  OAIS-1, -2,  and -3 1  eve1 ( F l o r a ,  Appendix A ) .  

A  random sample o f  t w e n t y  cases i n  each o f  t h e  t h r e e  s e v e r i t y  c l a s s e s  

under c o n s i d e r a t i o n  (OAIS-4 = s e r i o u s ,  O A I S - 5  = c r i t i c a l ,  and OAIS-6 t h r o u g h  

OAIS-10 = f a t a l )  was drawn from a l i s t  o f  such a c c i d e n t s  i n v e s t i g a t e d  i n  

Washtenaw County, M ich igan ,  o v e r  t h e  p e r i o d  1967-1 974. The a c c i d e n t  v i c t i m s  

o r  c l o s e  r e l a t i v e s  were c o n t a c t e d  i n  an a t t e m p t  t o  i n t e r v i e w  them a c c o r d i n g  * 
t o  a s p e c i a l  p r o t o c o l  deve loped f o r  t h i s  s tudy .  The m a j o r  me thodo log ica l  

i s s u e  was whether r e t r o s p e c t i v e  i n v e s t i g a t i o n s  o f  t h i s  t y p e  a r e  adequate t o  

e s t a b l i s h  t h e  c o s t s  o f  s e r i o u s  i n j u r y .  A t  t h e  same t i m e  an e v a l u a t i o n  was 

made o f  t h e  t i m e  and d i f f i c u l t y  o f  o b t a i n i n g  t h e  r e q u i r e d  i n f o r m a t i o n ,  

Method01 ogy 

Cases i n v o l v i n g  f a t a l  i t i e s  e x h i b i t e d  two ma jo r  problems: t h e  i n t e r -  

v iew p r o t o c o l  developed f o r  s e r i o u s  i n j u r i e s  (even when m o d i f i e d )  d i d  

n o t  r e a l l y  address t h e  necessary t o p i c s ,  and t h e r e  was a  c o n s i s t e n t l y  

h i g h  r e f u s a l  (by r e l a t i v e s )  t o  reopen d i s c u s s i o n  abou t  a  case because o f  

bad memories. As a  r e s u l t  we d i d  n o t  pursue these  i n t e r v i e w s ,  b u t  d i d  

compute seve ra l  s t a t i s t i c s  f r o m  a v a i l a b l e  case da ta .  For  t h i s  s e t  o f  

a c c i d e n t s  t h e  f a t a l  v i c t i m s  were r e l a t i v e l y  young (average age = 31), and 

t h e  computed expected number o f  y e a r s  o f  l i f e  l o s t  ( f r o m  a c t u a r i a l  t a b l e s )  

averaged 42. 

By c o n t r a s t  w i t h  t h e  cases i n v o l v i n g  f a t a l i t i e s ,  cases i n v o l v i n g  

i n j u r i e s  a t  t h e  "4"  and "5" l e v e l  were r e l a t i v e l y  s u c c e s s f u l .  The success 

i n  l o c a t i n g  peop le  was n o t  as good as o b t a i n i n g  i n t e r v i e w s ;  27 of 39 

persons were l o c a t e d ,  w h i l e  24 o f  27 peop le  c o n t a c t e d  agreed t o  i n t e r -  

* 
Every e f f o r t  has been made t o  p rese rve  t h e  c o n f i d e n t i a l i t y  of t h e  
i n f o r m a t i o n  a c q u i r e d .  

i v  



views.  The p r i n c i p a l  d i f f i c u l t y  i n  l o c a t i n g  persons was t h e  m o b i l i t y  

o f  c o l l e g e  age i n d i v i d u a l s .  Only 7 of 14 persons i n  t h e  18-21 age group 

c o u l d  be l o c a t e d .  

R e s u l t s  

Recogn iz ing  t h e  1  i m i t a t i o n s  o f  t h e  sample s i z e  and p r o v i n c i a l  i t y  

o f  t h e  da ta ,  t h e  t o t a l  o f  l o s t  wages, medica l  c o s t s ,  v e h i c l e  damage, and 

l e g a l  c o s t s  i s  shown i n  t h e  t a b l e  Below. The va lues  f o r  OATS-1 th rough  

- 3  a r e  taken  f rom F l o r a \ s  e a r l i e r  s tudy  (Appendix A ) ,  and a l l  c o s t s  have 

been updated t o  1975 do1 l a r s .  

* 
I n j u r y  Leve l  T o t a l  Costs (medica l  +wages+damage+l ega l  ) 

( O A I S )  flea n  - Median Range 
1  $ 983 $ 68 $0 - $4,327 
2  2,497 2,443 1,775-3,382 
3  7,568 5,972 2,569-1 6,313 
4  46,924 18,121 4,457-21 7,979 
5  68,134 19,110 $4,730-364,693 

The consequences o f  AIS-4 and -5  i n j u r i e s ,  wh ich  a r e  t h e  s u b j e c t  of 

t h i s  s tudy ,  a r e  d i s t i n c t l y  d i f f e r e n t  f rom t h e  l o w e r - l e v e l  i n j u r i e s .  Twenty- 

one of t hepersons  i n t e r v i e w e d  had s u s t a i n e d  severe  c losed-head i n j u r i e s  

r e s u l t i n g  i n  l o s s  o f  consc iousness,  coma, o r  a  h i g h  degree o f  d i s o r i e n t a t i o n .  

I n  more than  h a l f  o f  t hese  cases t h e  persons s t i l l  ( 3  t o  9 y e a r s  l a t e r )  

r e p o r t  occas iona l  ep isodes o f  d i z z i n e s s ,  poor  c o o r d i n a t i o n ,  l o s s  of  f i n e  

mo to r  c o n t r o l ,  o r  speech s l u r .  I n  a d d i t i o n ,  more t h a n  h a l f  o f  t hese  

persons have some c o n t i n u i n g  p h y s i c a l  impa i rmen t - - the  l e a s t  o f  wh ich  i s  

i n t e r m i t t e n t  p a i n  o r  soreness o f  a  j o i n t ,  and t h e  most  severe  be ing  a  

quadrap l  e g i  c .  

The i n - d e p t h  d i s c u s s i o n s  i n  t h e  i n t e r v i e w s  b r o u g h t  o u t  a  number o f  

n o n - q u a n t i f i a b l e  e f f e c t s  o f  t h e  i n j u r i e s - - b o t h  t o  t h e  p a t i e n t s  and t o  

t h e i r  f am i  l i es. These were pronounced secondary e f f e c t s  on p h y s i c a l  and 

* 
S ince  c e r t a i n  c o s t s  such as (1 ) i n s u r a n c e  a d m i n i s t r a t i o n ,  ( 2 )  t r a f f i c  

d e l a y ,  ( 3 )  community s e r v i c e s ,  and ( 4 )  l o s s e s  t o  o t h e r s  were n o t  c o l l e c t e d ,  
t hese  c o s t s  a r e  d i f f e r e n t  f rom t h e  t o t a l  1975 S o c i e t a l  Costs p u b l i s h e d  by  
DOT (Appendix B ) .  



mental  h e a l t h .  I n  one case t h e  p a t i e n t ' s  poor ba lance u l t i m a t e l y  l e d  

t o  he r  f a l l i n g  and b reak ing  a  h i p ,  Tn another  case t h e  w i f e  o f  a  p a t i e n t  

was t r e a t e d  w i t h  t r a n q u l l  i zers  t h a t  r e p o r t e d l y  caused b i r t h  d e f e c t s  i n  

he r  c h i l d ,  who d i e d  s h o r t l y  a f te rwards .  

Wi thout  except ion,  p a t i e n t s  a t  t h e  OA IS -4  and -5 l e v e l  needed f a m i l y  

a s s i s t a n c e  d u r i n g  t h e i r  recovery ,  Whf 1  e  t h e r e  was no monetary expend i tu re  

f o r  such s e r v i c e s  as feed ing,  d r i  y i  ng , housekeeping, e t c ,  , many r e 1  a t i v e s  

spent  weeks, months, o r  yea rs  i n  these d u t i e s  as a d i r e c t  consequence o f  

t h e  i n j u r i e s - - o c c a s i o n a l  l y  w i t h  t h e  l o s s  o f  t h e i r  own wages. 

Concl u s i o n  

The i n - d e p t h  i n t e r v i e w  method p rov ided  some capabi 1  i t y  f o r  check ing 

cons is tency  o f  responses, and i n  a  few cases o u t s i d e  i n f o r m a t i o n  was 

a v a i l a b l e  t o  c o n f i r m  t h e  v a l i d i t y  of t h e  p a t i e n t s '  responses. The i n t e r -  

v iew responses a r e  judged t o  be v a l i d ,  and thus t h i s  method i s  suggested 

f o r  use i n  a  l e s s  p r o v i n c i a l  sample frame, such as t h e  N a t i o n a l  Acc iden t  

Sampling System o f  t h e  NHTSA. M iss ing  cases m i g h t  be min imized by main- 

t a i n i  ng some occas iona l  c o n t a c t  w i  t h  t h e  a c c i d e n t - i n v o l  ved persons f o r  

severa l  yea rs  a f t e r  t h e  a c c i d e n t .  Up t o  t h r e e  o r  f o u r  years  f o r  fo l low-up 

w i l l  be r e q u i r e d  i n  some cases b e f o r e  medical  and l e q a l  expenses a r e  

e n t i r e l , ~  s e t t l e d .  



1 .0 INTRODUCTION 

This i s  the f inal  report on a study of the financial consequences 
of serious injury.  The study had two objectives; ( a )  t o  develop a 
feas ible  methodology, and ( b )  to  col lec t  i 11 us t ra t ive  costs for  serious 
or worse in jur ies  incurred by vehicle occupants i n  t r a f f i c  crashes. This 

report describes the data collect ion design and experience, including 
def in i t ion of the sample, experience in locating the sample cases, pro- 
cedures for  col 1 ec t i  ng the financial consequences data,  and interpretat ion 
of the resu l t s .  

1 . 1  Background 

There has been and will continue to be a growing in te res t  in the 
abi 1 i ty of decision-makers to  determine (and/or predict)  the "societal 
consequences'' of highway accidents. Typical ly societal  consequences 
have been scaled in terms of "societal cost" t o  permit a cost-benefit 

analysis of decision a l t e rna t ives .  The extensive l i t e r a tu r e  on the 
consequences of t r a f f i c  crashes and cost-benefi t analysis t e s t i f i e s  to  
the growing concern with these issues.  

Soci eta1 costs of t r a f f i c  accidents have frequently been determined 
in terms of broad loss categories ( e . g . ,  to ta l  d i s ab i l i t y )  or  broad 
injury categories (e .g .  , f a t a l ,  injury,  property damage). In r e a l i t y ,  
speci f ic  countermeasures may not prevent an "injury" b u t  may change the 
re la t ive  dis t r ibut ion of injury sever i t i e s  ( e . g . ,  prevent serious in- 
jury whi 1 e causing minor i n ju r i e s ) .  consequently the current in te res t  
i s  in measuring societal  consequences (e .g . ,  cos t )  i n  terms of injury * 
sever i ty ,  speci f ica l ly  the Abbreviated Injury Scale (AIS). 

n 

( a )  Faigin, "Societal Costs of Motor Vehicle Accidents, 1975," 
NHTSA. December, 1976,  38 p .  DOT-HS-802-119 (See Appendix B )  . 

( b )  "Injury Scaling Research," University of North Carolina, 
Contract DOT-HS-7-01539 now in progress. 



There are effectively two ways one can develop societal costs as 
a function of injury severi ty:  ( a )  indirect  composition and ( b )  d i rec t  
c l in ical  observation. The analyst uses "indirect  composition" when he 
uses diverse data resources to  develop a composite cost that  covers the 
desired cost components (e .g . ,  medical, legal )  for  each level of injury 
severi ty . This approach i s effectively the current s ta te-of- the-ar t  
because of the lack of more d i rec t  data resources. I t  i s  the approach 
used by Faigin in developing the 1975 costs .  

The other approach i s  to perform "direct  c l in ical  observations'' 
of the ultimate consequences (e .g . ,  expenses, death, d i s a b i l i t i e s )  of 
individual crash victims i n  order t o  determine societal consequences in 
terms of injury severi ty.  This was the approach taken by Flora i n  1974 
(Appendix B )  and critiqued by Faigin: "The study sample was very small 
b u t  the study does point the way to an expanded data collect ion e f fo r t  * 
on the en t i re  range of AIS." 

The 1974 Flora study, performed under MVMA sponsorship, considered 
Overall AIS (OAIS) 1 eve1 s 1 ,  2 ,  and 3 .  This study expands the range of 
O A i S  considered to  level 4 ( se r ious ) ,  5 ( c r i t i c a l ) ,  and 6-10 ( f a t a l  within 
24 hours). Cost data on fa ta l  cases were not collected due t o  the strong 
negative reaction of the i nterviewees and the d i f f i cu l ty  of interpret ing 
the resul ts  (See Section 3 .3 ) .  

1 . 2  Objectives 

A primary objective of th i s  study was to  develop a feas ible  methodol- 
ogy for collect ing cost  data by means of d i rect  interviews with accident 
victims. The experience gained in the development of survey instruments 
and interview techniques will be valuable t o  any subsequent study in 
th i s  area.  Field experience i s  lacking in terms of ( a )  what data elements 
are  practical fo r  f i e ld  col lec t ion,  and ( b )  what data collect ion techniques 
have the greates t  payoff ( e .  g . ,  response r a t e  vs . invest igative expenses). 

* 
"Societal Costs of Motor Vehicle Accidents for  Benefit-Cost Analysis: 

A Perspective of the Major Issues and Some Recent Findings." B.M. Faigin, 
Office of Program Planning, NHTSA, I n  Proceedings of the International 
Congress on Automotive Safet.y. July ,  1975. 



Some data  elements e s s e n t i a l  f o r  a  p a r t i c u l a r  a n a l y t i c a l  

t echn ique  o r  model may n o t  be c o l l e c t i b l e  i n  t h e  f i e l d .  Genera l l y  i n -  

d i r e c t  c o s t s  (e.g.  , insu rance  a d m i n i s t r a t i o n )  cannot be determined by 

d i r e c t  o b s e r v a t i o n  o r  i n t e r v i e w .  Other r e l a t e d  i n j u r y  consequences, such 

as p e r c e n t  impairment o r  p e r c e n t  o f  work e f f i c i e n c y  l o s t ,  m i g h t  be 

o b t a i n a b l e  by d i r e c t  o b s e r v a t i o n  (e.g., c l i n i c a l  measurement) b u t  p r o b a b l y  

n o t  th rough  t h e  use o f  a  persona l  i n t e r v i e w .  Even such o b j e c t i v e  da ta  

as d o l l a r  amounts can be d i f f i c u l t  t o  o b t a i n  i f  t h e  i n t e r v i e w e e  i s  

uncooperat ive ,  has l o s t  h i s  b i  11 s, o r  exaggerates h i  s  expenses. 

Several  d i f f e r e n t  techn iques have been employed i n  p a s t  research  

concerned w i t h  i d e n t i f y i n g  and l o c a t i n g  occupants,  s o l  i c i  t i n g  t h e i r  

coopera t ion ,  and i n t e r v i e w i n g  them. T h i s  s tudy used persona l  i n t e r v i e w s ,  

w i t h  phone i n t e r v i e w s  conducted o n l y  i f  c i rcumstances p r o h i b i t e d  a  

persona l  i n t e r v i e w .  The t i m e  expended and response r a t e s  a r e  documented 

i n  terms o f  t h e  age o f  t h e  case ( t i m e  f rom c rash  t o  i n t e r v i e w ) ,  age and 

sex of  s u b j e c t ,  and s e v e r i t y  o f  i n j u r i e s .  

The second o b j e c t i v e  o f  t h e  s tudy  was t o  i l l u s t r a t e  t h e  c o s t s  

r e l a t e d  t o  s e r i o u s  o r  worse i n j u r i e s .  Because t h e  sample o f  cases was 

l i m i t e d  i n  s i z e  and geograph ica l  d i s t r i b u t i o n ,  t h e  a n a l y s i s  d i d  n o t  p r o -  

duce a  n a t i o n a l  l y  r e p r e s e n t a t i v e  c o s t  d i s t r i b u t i o n .  The a n a l y t i c  p r o d u c t  

i s  i l l u s t r a t i v e  o f  t h e  r e s u l t s  one m i g h t  expect  i n  a  more e x t e n s i v e  

d i r e c t  i n v e s t i g a t i o n  o f  cos ts ,  p a r t i c u l a r l y  i n  terms o f  ranges, magnitudes, 

and t ypes  o f  c o s t  components r e p o r t e d .  

A1 1  c o s t  f i g u r e s  a r e  updated t o  a  common 1975 b a s i s ,  i n c l u d i n g  t h e  

r e s u l t s  of  t h e  e a r l i e r  c o s t  f i g u r e s  f o r  OAIS 1 ,  2 ,  and 3 c o l l e c t e d  by 

F l o r a .  These i l l u s t r a t i v e  c o s t  f i g u r e s  a r e  then  compared w i t h  t h e  1975 

F a i g i n  c o s t  f i g u r e s  on a  c o s t  component b a s i s  f o r  each O A I S  l e v e l .  S ince 

no f a t a l i t y  c o s t  f i g u r e s  were c o l l e c t e d  i n  t h i s  p i l o t  s tudy, the r e s u l t s  * 
a r e  n o t  r e i n t e r p r e t e d  i n  t h e  c o n t e x t  o f  t h e  new AIS/76. 

The Abbrev ia ted  I n j u r y  Sca le ,  1976 Rev is ion .  American A s s o c i a t i o n  f o r  
Automot ive  Medic ine,  Morton Grove, I 1  1 .  1976. 



2.0 SAMPLE SELECTION 

A s t r a t i f i e d  random sample o f  120 cases was s e l e c t e d  f o r  t h i s  s t u d y  

from 241 l o c a l  t r a f f i c  a c c i d e n t s  i n v e s t i g a t e d  by U n i v e r s i t y  of  M ich igan  

teams. Twenty cases were randomly s e l e c t e d  f o r  each o f  t h r e e  OAIS l e v e l s :  

4, 5, and 6-10. Twenty replacement cases were a l s o  randomly s e l e c t e d  f o r  

each of  these t h r e e  OAIS l e v e l s .  Thus t h e  40 cases f o r  each o f  t h e  t h r e e  

l e v e l s  (20 i n i t i a l  and 20 rep lacement )  make up t h e  t o t a l  of  120. The 

s e l e c t e d  Washtenaw County cases t h a t  r e q u i r e d  no more than approx ima te ly  

an h o u r ' s  d r i v e  t o  conduct  a  persona l  i n t e r v i e w  were i d e n t i f i e d  

and i n v e s t i g a t e d  (See S e c t i o n  3 ) .  

The a c c i d e n t  cases s t u d i e d  i n  t h i s  p i l o t  survey were randomly s e l e c t e d  

from I n s t i t u t e  computer f i l e s  o f  i n - d e p t h  i n v e s t i g a t i o n s  o f  a c c i d e n t s  t h a t  

occu r red  i n  Washtenaw County, M ich igan .  These cases were o r i g i n a l l y  i n -  

v e s t i g a t e d  by Dr. Donald F. Hue1 ke, p r o f e s s o r  o f  anatomy a t  The U n i v e r s i t y  

o f  M ich igan  (UM team), between December, 1967, and December, 1974, o r  by 

P e t e r  Cool ey, research  s c i e n t i s t  a t  t h e  Highway S a f e t y  Research I n s t i t u t e  * 
(AA team), between J u l y ,  1971 and A p r i l ,  1973 (Tab le  1 ) .  T h i s  broad t i m e  

p e r i o d  p e r m i t t e d  o b s e r v a t i o n  o f  t h e  t r a d e - o f f  between s u f f i c i e n t  t i m e  f o r  

c o s t s  t o  have been s e t t l e d  vs .  l o s i n g  t h e  a b i l i t y  t o  l o c a t e  t h e  occupant 

and c o l l e c t  t h e  data  ( e . g . ,  o l d  medica l  b i l l  s  misp laced o r  d i s c a r d e d ) .  

Tab le  1  

OAIS 4-10 Cases by Team and Year o f  C o l l i s i o n  

Team 67 68 69 70 71 72 73 74 T o t a l  

A A 0  0  0 0 2 4 2 5  2 0  5 1  
HS* 0 0 0 0 0 0 0 4  4  
UM 4 30 38 29 29 15 29 12 186 - - - - - - - - -  - 
T o t a l  4 30 38 29 29 15 29 16 241 

- * 
Four a d d i t i o n a l  Washtenaw County cases o f  OAIS 4-10 were found i n  t h e  
18 months (3/74 - 8 /75)  o f  R e s t r a i n t  System E v a l u a t i o n  Study cases 
(HS team). 



The cases o r i g i n a l l y  s e l e c t e d  f o r  i n c l u s i o n  i n  t h e  i n - d e p t h  i n v e s t i g a t i o n  

f i l e  were r e s t r i c t e d  t o  recent-model  v e h i c l e s  ( l e s s  than  t h r e e  yea rs  o l d ) .  

Of t h e  241 cases w i t h  an OAIS o f  4-10, 61 p e r c e n t  were f a t a l i t i e s ,  i n c l u d -  

i n g  16 f a t a l i t i e s  i n  t h e  OAIS-4 and OAIS-5 cases (Tab le  2 ) .  

Tab le  2 

OAIS 4-10 F a i d l i t i e s  

Candidate Occupants 
OAI S - Non-Fatal F a t a l  TO tal 

4 
5 
6 
7 
8 
9 

10 
T o t a l  

A random number genera to r  was used t o  s e l e c t  a random sample o f  20 

persons who have sus ta ined  an OAIS o f  4 .  Independent samples o f  20 p e r -  

sons were a l s o  drawn f o r  persons w i t h  an OAIS o f  5 and f o r  persons w i t h  

an OAIS of 6 th rough  10. A random s e t  o f  replacement cases was a l s o  drawn 

a t  t h e  same t i m e .  Wh i le  t h e  replacement cases were randomly drawn, t h e  

o r d e r  i n  wh ich  they  were drawn was preserved.  Subsequent ly ,  t h e  f i r s t  

randomly s e l e c t e d  replacement case was s u b s t i t u t e d  f o r  t h e  f i r s t  case i n  

t h e  p r i m a r y  sample f o r  wh ich  a respondent c o u l d  n o t  be l o c a t e d .  Twenty 

replacement cases were drawn f o r  OAIS l e v e l s  4, 5, and 6-10. Thus a t o t a l  

o f  120 s tudy  and replacement cases were drawn. 

A f t e r  t h e  cases were se lec ted ,  t hey  were g i v e n  a p r e l i m i n a r y  sc reen ing  

t o  determine whether they  were w i t h i n  t h e  scope of t h e  p r o j e c t .  Cases 

were " i n  scope" i f  ( 1  ) t h e  a c c i d e n t  was i n v e s t i g a t e d  by a U n i v e r s i t y  o f  

Mich igan f i e l d  team, ( 2 )  t h e  a c c i d e n t  occu r red  i n  Washtenaw County, Mich igan,  

( 3 )  t h e  case v e h i c l e  occupant has an o r i g i n a l  p o l  i c e - r e p o r t e d  address 

w i  t h i n  app rox ima te l y  one-hour I s  d r i v e  o f  Ann Arbor  ( a  pragmat ic  c o n s i d e r a t i  on), 

and ( 4 )  t h e  occupant s u s t a i n e d  an OAIS-4, -5 o r  6-10 as sampled. 



O f  t h e  120 sample cases, o n l y  81 pe rcen t  (971120) a c t u a l l y  occu r red  

i n  Washtenaw County. The remainder occur red i n  o t h e r  Mich igan coun t ies  

(e.g . , Wayne, Oakland, L i v i n g s t o n ,  Genesee). A rev iew o f  t h e  o r i g i n a l  

p o l  i c e - r e p o r t e d  addresses i n d i c a t e d  t h a t  86 pe rcen t  (83197) were w i t h i n  one 

hour f rom Ann Arbor .  O f  these beyond one hour,  e i g h t  were Mich igan addresses, 

f i v e  were f rom o t h e r  s t a t e s ,  and one was a f o r e i g n  address (London, England).  

O f  t h e  remain ing cases 7 pe rcen t  (6 /83)  had i n c o r r e c t  OAIS codes: two 

cases coded OAIS-4 were a c t u a l l y  an OAIS-2 o r  -3 (unconscious f o r  unknown 

t i m e  p e r i o d ) ,  another  OAIS-4 was an OAIS-6 ( f a t a l  w i t h i n  24 hours ) ,  and t h r e e  

OAIS-6 v i c t i m s  were OAIS-5's ( d i e d  5 t o  21 days l a t e r ) .  Unreadable p o l i c e  

r e p o r t s  accounted f o r  t h e  l o s s  o f  two more cases. Through t h e  combined 

case e l i m i n a t i o n  f o r  a l l  f o u r  screen ing f a c t o r s ,  38 pe rcen t ,  o r  45 o u t  o f  

t h e  120 sample cases were dropped, l e a v i n g  75 as i n t e r v i e w  cand idates  

(Tab le  3 ) .  

Tab le  3 

S e l e c t i o n  o f  F i n a l  Sample 

I n d i v i d u a l  
Sample Cases Remaining Fac to rs  
Wmber Percent  Percent  L o s t  

O r i g i n a l  Sample 120 

Not Washtenaw County - - 23 

97 

Not Local  Reported Address - - 14 

8 3 

I n v a l i d  OAIS - 6 

7 7 

Unusable Pol  i c e  Repor t  - - 2 
F i n a l  Sample 7 5 



A b e t t e r  case s e l e c t i o n  method would have been t o  screen t h e  e n t i r e  

p o p u l a t i o n  o f  241 f o r  " i n  scope" cases be fo re  drawing t h e  random sample 

o f  120 cases. Th is  a1 t e r n a t i v e  approach would have f i x e d  t h e  s t ra tum 

sample s i zes  and produced a known sampling f a c t o r .  On t h e  o t h e r  hand, 

i n i t i a l  screening would have taken more e f f o r t  and m igh t  n o t  be p r a c t i c a l  

i n  a l a r g e r - s c a l e  s tudy.  Each case has t h e  same p r o b a b i l i t y  o f  be ing 

s e l e c t e d  i n  e i t h e r  approach. 



3.0 DATA COLLECTION PROTOCOL 

The data  c o l l e c t i o n  procedures and ins t rument  used f o r  t h e  a v a i l a b l e  39 

n o n - f a t a l  OAIS-4 and - 5  cases a r e  desc r ibed  i n  t h i s  and t h e  n e x t  s e c t i o n .  

The data  c o l l e c t i o n  procedures were n o t  executed f o r  t h e  36 sampled 

f a t a l  i t i e s  because o f  t h e  bad memories evoked and t h e  u n c e r t a i n  app l  i c a b i  1  i t y  

o f  t h e  da ta  c o l l e c t i o n  i n s t r u m e n t  (see S e c t i o n  3 .3 ) .  Sec t ion  3.4 d iscusses 

t h e  methodology f o r  c o n v e r t i n g  t h e  f i n a n c i a l  da ta  t o  a  common base o f  1975 

do1 l a r s .  

3 - 1  Data Col l e c t i o n  Procedures 

There were t h r e e  d i s t i n c t  phases t o  t h e  data  c o l l e c t i o n  process- - iden-  

t i  f i c a t i o n ,  c o n t a c t i n g ,  i n t e r v i e w i n g .  I d e n t i f i c a t i o n  i n v o l v e d  o b t a i n i n g  a  

c u r r e n t  te lephone number o r  address f o r  each s u b j e c t .  Con tac t ing  i n v o l v e d  

reach ing  each s u b j e c t  and a r r a n g i n g  an i n t e r v i e w  date .  I n t e r v i e w i n g  i n v o l v e d  

conduct ing a  s t r u c t u r e d  conversa t ion  and r e c o r d i n g  t h e  p e r t i n e n t  data  i tems. 

The o v e r a l l  response r a t e s  were summarized i n  Tab le  4 f o r  t h e  39 n o n - f a t a l  

cases. The f i n a l  s t a t u s  o f  a l l  t h e  cases i s  t a b u l a t e d  i n  S e c t i o n  3.3. 

Tab le  4 

Data C o l l e c t i o n  Response Rates f o r  39 Non-Fatal Cases 

OAIS-4 OAIS-5 T o t a l  
Cases % (n/N) % (n/N) % (n/N) 

I d e n t i f i e d  and 
ContactedITota l  74 (14118) 62 (13121) 69 (27139) 

I n t e r v i  ewed/Total 61 (11118) 62 (13121 ) 62 (24139) 



3.1 .I I d e n t i f y i n g  Subjec ts .  I d e n t i f y i n g  t h e  sample respondents i n  

t h i s  p i l o t  s tudy was a  cha l l enge  because o f  t h e  age and s e v e r i t y  o f  t h e  

cases. Two- th i rds  o f  t h e  cases were ove r  f i v e  years  o l d .  The most r e c e n t  

case sampled was f rom September, 1974; t h e  o l d e s t  occur red i n  January, 

1968. Because no c o n f i d e n t i a l  i n f o r m a t i o n  (e.g . , te lephone number) was 

r e t a i n e d  by any o f  t h e  I n s t i t u t e  f i e l d  teams, t h e  sub jec ts  were i d e n t i f i e d  

from t h e  o r i g i n a l  p o l i c e  r e p o r t .  

Several techniques were used t o  i d e n t i f y  t h e  sample sub jec ts ,  i n -  

c l u d i n g  those used by I n s t i t u t e  f i e l d  a c c i d e n t  i n v e s t i g a t i o n  teams. The 

o r i g i n a l  p o l  i c e  r e p o r t s  con ta ined  t h e  s u b j e c t s  ' name, r e p o r t e d  address, 

and, o c c a s i o n a l l y  phone numbers. The p o l  i c e  r e p o r t s  a1 so con ta ined  t h e  

names o f  o t h e r  occupants (who m igh t  have more i n f o r m a t i o n ) .  

Using t h e  te lephone d i r e c t o r i e s  t o  i d e n t i f y  s u b j e c t s  who have remained 

i n  t h e  l o c a l  area and have a  l i s t e d  te lephone number was r e l a t i v e l y  s t r a i g h t -  

fo rward.  Sub jec ts  w i t h  un l  i s t e d  te lephone numbers, no te lephone (e  .g.,  

f a t a l s )  , o r  te lephone numbers 1  i s t e d  under another  name (e.g. ,  c h i l d r e n  

1  i v i n g  a t  home) were l e s s  easy t o  i d e n t i f y .  For c h i l d r e n  and m a r r i e d  

women, who may n o t  have phones l i s t e d  i n  t h e i r  own name, o n l y  l a s t  names 

were used. Addresses were used t o  l o c a t e  te lephone numbers (and v i c e  * 
ve rsa )  i n  Bresser I s  Cross Index D i r e c t o r y .  

Other occupants were a l s o  con tac ted  t o  f i n d  c u r r e n t  phone numbers 

and/or addresses o f  s u b j e c t .  I f  t h e  s u b j e c t  had moved, new occupants i n  

t h e  res idence were con tac ted  f o r  a  fo rward ing  address. U n f o r t u n a t e l y ,  

t h e  U.S .  Post  O f f i c e  does n o t  search o u t  o r  r e t a i n  addresses over  1  o r  1% 

years  o l d .  The use o f  o b i t u a r i e s  and newspaper a r t i c l e s  was time-consuming 

and r e l a t i v e l y  unproduc t i ve .  Not  a1 l death  n o t i c e s  and news a r t i c l e s  gave 

names o f  o t h e r  f a m i l y  members. 

* 
Bresser  I s  Cross Index D i r e c t o r y .  Wal t e r  Bresser & Sons, D e t r o i t  , 

Mich igan 48202. 1976. 



A l e t t e r  i n v i t i n g  t h e  s u b j e c t ' s  p a r t i c i p a t i o n  (Appendix C )  was m a i l e d  

t o  t h e  l a s t  known address when no phone number o r  r e c e n t  address c o u l d  be 

determined.  The l e t t e r  b r i e f l y  e x p l a i n e d  t h e  ;tudy and i t s  im- 

por tance,  and i n v i t e d  t h e  s u b j e c t  t o  r e t u r n  a  stamped se l f -add ressed  pos t -  

c a r d  w i t h  a  p r e s e n t  address and phone number, so t h a t  a  more complete 

e x p l a n a t i o n  o f  t h e  p r o j e c t  c o u l d  be p rov ided .  

O f  t h e  12 l e t t e r s  ma i led ,  3 addressees r e p o r t e d  f a v o r a b l y  and one was 

r e t u r n e d  by t h e  Post  O f f i c e  as "addressee moved, no f o r w a r d i n g  address . "  

O f  t h e  8 f o l l o w - u p  l e t t e r s  ma i led ,  3 more addressees r e p o r t e d  f a v o r a b l y  

and one was a  r e f u s a l .  O f  t h e  4 o u t s t a n d i n g  l e t t e r s ,  one s u b j e c t  had an 

u n l i s t e d  phone, and i s  b e l i e v e d  t o  be l i v i n g  a t  t h a t  address b u t  i s  

choos ing n o t  t o  respond. The s t a t u s  o f  t h e  o t h e r  3 o u t s t a n d i n g  s u b j e c t s  

t h a t  have been m a i l e d  l e t t e r s  i s  unknown. An a d d i t i o n a l  8  n o n - f a t a l  cases 

had i n v a l  i d  o r  m i  s s i n g  p o l  i c e - r e p o r t e d  addresses. 

Thus t h e  o v e r a l l  success r a t e  i n  l o c a t i n g  OAIS-4 and -5  s u b j e c t s  was 

69 p e r c e n t  (27/39)  f o r  case v e h i c l e s  n o t  i n v o l v i n g  f a t a l i t i e s .  By i n j u r y  

s e v e r i t y ,  t h e  success was 78% (14118) f o r  OAIS-4 and 62% (13121) f o r  OAIS-5. 

The most d i f f i c u l t  cases t o  l o c a t e  were f a t a l i t i e s ,  women, and c o l l e g e -  

age peop le .  F a t a l i t i e s  a r e  r a r e l y  s t i l l  l i s t e d  i n  t h e  phone book, un less  

a  w i f e  chooses t o  keep t h e  1  i s t i n g  under h e r  husbands' name. Whi le  men 

and women were l o c a t e d  w i t h  equal  success, i n  a  l a r g e r  s tudy,  women may be 

more d i f f i c u l t  t o  f i n d  when they  marry  and change t h e i r  surnames. 

Col lege-age peop le  a r e  h i g h l y  t r a n s i e n t .  They may have f i n i s h e d  school  and 

l e f t  t h e  area t o  f i n d  j obs ,  marry,  e t c . ,  hav ing  l i v e d  i n  s i x  p laces  

d u r i n g  t h e  i n t e r i m .  Only h a l f  (7114) o f  t h e  18 t o  21 age group were 

1 oca ted.  

The e a s i e s t  case t o  l o c a t e  i n v o l v e d  a  f e l l o w  HSRI s t a f f  member i n  a  

n e i g h b o r i n g  o f f i c e .  The age o f  a  case d i d  n o t  c o n s i s t e n t l y  a f f e c t  t h e  

a b i l i t y  t o  l o c a t e  a  s u b j e c t  t o  t h e  same degree as d i d  t h e  s u b j e c t ' s  l i f e  

s i t u a t i o n .  (Tab le  5 ) .  



Table  5 

Case Age by Percent Located 

Case Age 
(Years ) 

3 
4  
5 
6 
7 
8  
9 

Overa l l  

Percentage Located 
% (n1N) 

3.1 .2 Con tac t ing  Subjec ts .  Con tac t ing  p o t e n t i a l  respondents i n v o l v e d  

a c t i n g  on i n f o r m a t i o n  c o l l e c t e d  d u r i n g  t h e  i d e n t i f i c a t i o n  phase. Sub jec ts  

were con tac ted  by te lephone i n  o r d e r  t o  e x p l a i n  t h e  p r o j e c t  ( informed 

consent )  and t o  s e t  up an appointment da te  f o r  an in -pe rson  i n t e r v i e w .  

"Wrong numbers" p laced t h e  case back i n t o  t h e  i d e n t i f i c a t i o n  phase. I f  

con tac ts  were made w i t h  persons unable t o  p r o v i d e  t h e  needed i n f o r m a t i o n ,  

they  were asked f o r  guidance on who m igh t  p r o v i d e  i t .  Because o f  t h e  s e v e r i t y  

o f  t h e  OAIS-4 and - 5  cases (e.  g  . , coma), t y p i c a l l y  another  f a m i l y  member 

handled t h e  f i n a n c i a l  ma t te rs  and r e t a i n e d  t h e  medical  records.  When t h e  

a p p r o p r i a t e  person was contac ted,  t h e  p r o j e c t  was exp la ined  accord ing t o  

t h e  i n t e r v i e w  g u i d e l i n e  i n c l u d e d  i n  Appendix C .  The s u b j e c t  was informed 

about ( a )  t h e  na tu re  o f  the  s tudy,  ( b )  t h e  procedures t o  be fo l l owed  ( i  .e.,  

personal  i n t e r v i e w ) ,  ( 3 )  t h e  c o n f i d e n t i a l i t y  o f  t h e  i n f o r m a t i o n  ( n o t  d i s -  

c losed  except by c o u r t  o r d e r ) ,  and ( d )  t h e  v o l u n t a r y  n a t u r e  o f  t h e i r  

p a r t i c i p a t i o n .  

People were usual  l y  coopera t i ve  when t o 1  d  t h e i r  exper iences m igh t  

h e l p  f u t u r e  a c c i d e n t  v i c t i m s .  There were o n l y  3 r e f u s a l s  o u t  o f  27 con tac ts ,  

f o r  a response r a t e  o f  89% (24127). One re fusee  r e t u r n e d  t h e  m a i l e d  pos t -  

c a r d  marked " d i d  n o t  w ish  t o  p a r t i c i p a t e  ," one repea ted ly  cancel  l e d  t h e  

i n t e r v i e w ,  and one d e c l i n e d  because o f  bad memories (whole f a m i l y  i n j u r e d ) .  



A few peop le  o f fe red  i n i t i a l  r e s i s t a n c e  because o f  d i sappo in tmen t  f rom 

p a r t i c i p a t i o n  i n  o t h e r  i n t e r v i e w s  (e .g . ,  copy o f  r e s u l t s  n o t  s u p p l i e d  as * 
promised) .  An e f f o r t  shou ld  be made t o  l e a v e  i n t e r v i e w e e s  w i t h  a  p o s i t i v e  

a t t i t u d e  (e.g. , f o l  low th rough  on promises) .  T h i s  can o n l y  enhance t h e  

g o o d w i l l  of t h e  i n t e r v i e w i n g  o r g a n i z a t i o n  and may h e l p  smooth t h e  p a t h  

f o r  subsequent i n t e r v i e w e r s .  

Several  a1 t e r n a t i v e  procedures f o r  c o n t a c t i n g  s u b j e c t s  a1 so evo lved.  

These i n c l u d e d  m a i l i n g  an i n i t i a l  c o n t a c t  l e t t e r  as desc r ibed  i n  t h e  p r e -  

v i o u s  s e c t i o n .  These were fo l l owed  up by te lephone w i t h  t h e  complete 

p r o j e c t  d e s c r i p t i o n  and i n t e r v i e w  appointment,  as i n  a  normal case. Two 

o t h e r  1 e t t e r s  were a1 so used (Appendix C )  . One p r o v i d e d  a  w r i t t e n  p r o j e c t  

d e s c r i p t i o n ,  i f  requested by t h e  s u b j e c t s ,  f o r  t h e i r  c o n s i d e r a t i o n  and/or  

persona l  f i l e s .  An o u t l i n e  o f  t h e  d e s i r e d  da ta  was a l s o  s u p p l i e d  t o  some 

s u b j e c t s  t o  a i d  i n  t h e i r  p r e p a r a t i o n  f o r  t h e  i n t e r v i e w .  A l though n o t  

a t tempted i n  t h i s  s tudy ,  persona l  v i s i t s  as t h e  i n i t i a l  c o n t a c t  may be 

made if t h e  s u b j e c t  has a  l o c a l  address and no te lephone i s  a v a i l a b l e ,  b u t  

t h i s  i s  p o t e n t i a l l y  more i n t i m i d a t i n g  and expensive.  On t h e  o t h e r  hand, 

i t  may p r o v i d e  good l o c a t i o n  l eads  i f  t h e  s u b j e c t  has moved, o r  may l e a d  

d i r e c t l y  t o  an i n t e r v i e w .  

3.1.3 I n t e r v i e w i n g  Sub jec ts .  The p r i m a r y  mode o f  i n t e r v i e w i n g  was 

i n  person.  I n  f i v e  cases where an i n -pe rson  i n t e r v i e w  was i m p r a c t i c a l ,  

a  te lephone i n t e r v i e w  was conducted. S ince t h e  q u e s t i o n n a i r e  i s  n o t  s e l f -  

exp lana to ry ,  i t  was n o t  m a i l e d  t o  s u b j e c t s  f o r  t h e i r  independent comp le t i on .  

When requested,  an o u t l i n e  o f  t h e  t ypes  o f  d e s i r e d  da ta  was m a i l e d  t o  a i d  

t h e  i n t e r v i e w e e  ' s  p r e p a r a t i o n .  

Each case was rev iewed i n  p r e p a r a t i o n  f o r  an i n t e r v i e w ,  p a r t i c u l a r l y  

i n  terms o f  t h e  o v e r a l l  a c c i d e n t  s i t u a t i o n  and t h e  s u b j e c t ' s  i n j u r i e s .  

The f i r s t  two pages o f  t h e  q u e s t i o n n a i r e  (Appendix D )  were t e n t a t i v e l y  

f i l l e d  i n  b e f o r e  each i n t e r v i e w .  I n  t h a t  way t h e  a c c i d e n t  and i n j u r y  

ques t i ons  c o u l d  be covered by way of c o n f i r m a t i o n  d u r i n g  t h e  i n t e r v i e w .  

T h i s  approach a l s o  h e l p e d  demonstrate t o  t h e  s u b j e c t  t h a t  t h e  i n t e r v i e w e r  

* 
Requested cop ies  o f  t h i s  r e p o r t  a r e  be ing  s u p p l i e d  t o  17 s u b j e c t s .  



had done h e r  "homework." I n t e r v i e w e e s  were a l s o  recon tac ted  t o  c o n f i r m  

t h e  i n t e r v i e w  d a t e  i f  i t  had been s e t  more than  a  week beforehand,  

Occas iona l l y  seve ra l  f a m i l y  members r e c e i v e d  t h e  same s e y e r i  t y  i n j u r y  

( O A I S  4 o r  5 )  i n  one a c c i d e n t ,  When t h t s  occu r red  i n  t h e  F l o r a  s tudy,  

d a t a  were ob ta ined  s e p a r a t e l y  on a1 1  persons i n j u r e d  i n  t h e  a c c i d e n t  and 

l i v i n g  a t  t h e  address where t h e  i n t e r v i e w  was conducted, T h i s  a d d i t i o n a l  

da ta ,  o b t a i n e d  w i t h  n e g l i g i b l e  a d d i t i o n a l  e f f o r t ,  p rov ided  da ta  on s l i g h t l y  

more i n d l v i d u a l  s, and tended t o  improve t h e  q u a l i t y  o f  t h e  data  o v e r a l l ,  s i n c e  

i t  avo ided p o s s i b l e  con fus ion  about  which member o f  t h e  f a m i l y  sus ta ined  
which  c o s t s ,  and a l s o  e l i c i t e d  b e t t e r  coopera t i on  f rom t h e  s u b j e c t s .  One 

a d d i t i o n a l  OAIS-4 s u b j e c t  was added t o  t h i s  s tudy  th rough t h i s  procedure--  

r e s u l t i n g  i n  a  t o t a l  o f  25  i n t e r v i e w s .  

The i n t e r v i e w  q u e s t i o n n a i r e  Pol lows a  s t r u c t u r e d  f o r m a t  i n  o r d e r  t o  

l e a d  t h e  s u b j e c t  th rough each t o p i c ,  S ince i t  does n o t  c o n t a l n  w e l l - d e f i n e d  

o b j e c t i v e  ques t i ons ,  t h e  fo rm was n o t  p rov ided  t o  s u b j e c t s  f o r  t h e i r  pe r -  

sonal comple t ion .  Rather,  t h e  i n t e r v i e w e r  used t h e  q u e s t i o n n a i r e  as a  

d e t a i l e d  queue ca rd  and n o t e - t a k i n g  form. 

A l though  t h e r e  was u s u a l l y  some i n i t i a l  h e s i t a n c y ,  a l l  o f  t h e  s u b j e c t s  

i n t e r v i e w e d  were u l t i m a t e l y  q u i t e  w i l l i n g  t o  t a l k  about  t h e i r  acc iden ts .  

Most o f  t h e  s u b j e c t s  had n o t  handled t h e i r  own f i n a n c e s .  There was a  h i g h  

i n c i d e n c e  i n  (19)  of  unconsciousness, coma, and r e t r o g r a d e  amnesia, due t o  

severe  c l o s e d  head i n j u r i e s ,  Many were d i s o r i e n t e d  a f t e r  r e g a i n i n g  con- 

sc iousness.  Consequently t h e  b e s t  c o s t  da ta  were ava i  1  a b l e  f rom p a r e n t s ,  

spouses, o r  whomever took  ca re  o f  t h e  f i n a n c i a l  d e t a i l  s .  Some peop le  main- 

t a i n e d  d e t a i l e d  reco rds  i n  notebooks, w h i l e  o t h e r s  k e p t  no r e c o r d s  and c o u l d  

o n l y  e s t i m a t e  t h e i r  expenses. The age o f  t h e  case d i d  n o t  seem t o  a f f e c t  

t h e  a v a i l a b i l i t y  o f  reco rds ;  s u b j e c t s  e i t h e r  k e p t  them o r  d i d  n o t  keep them. 

The i n t e r v i e w s  were g e n e r a l l y  p e r m i t t e d  t o  f o l l o w  a  n a t u r a l  f l o w  

o f  c o n v e r s a t i o n .  Roughly h a l f  o f  t h e  t i m e  was spent  d i s c u s s i n g  aspects  o f  

t h e  a c c i d e n t  n o t  d i r e c t l y  r e l a t e d  t o  t h e  q u e s t i o n n a i r e ,  and u s u a l l y  t h e  

t o p i c s  o f  i n t e r e s t  were n o t  d i scussed  i n  t h e  e x a c t  sequence o f  t h e  ques t i on -  

n a i  r e .  Consequently, each q u e s t i o n n a i r e  was reworked and f i l l e d  i n  w i t h  

more d e t a i l  immedia te ly  f o l l o w i n g  each i n t e r v i e w .  A  thank you n o t e  was a l s o  
s e n t  t o  each s u b j e c t  f o l l o w i n g  h i s  o r  h e r  i n t e r v i e w .  



I n  cases where reco rds  had n o t  been k e p t  t h e  respondents were con- 

f i d e n t  t h a t  t h e i r  c o s t  es t ima tes  were a c c u r a t e  w i t h i n  seve ra l  hundred 

do1 l a r s .  They were a l s o  w i l l  i n g  t o  s i g n  temporary r e l e a s e  f ~ r m s  f o r  access 

t o  i nsu rance  and/or  h o s p i t a l  r e c o r d s .  U n f o r t u n a t e l y ,  b o t h  o f  t h e  p r imary  
l o c a l  h o s p i t a l s  purge t h e i r  f i l e s  a f t e r  one y e a r  if t h e  b i l l s  have been 

p a i d ,  F o r t u n a t e l y ,  we were a b l e  t o  o b t a i n  s u f f i c i e n t  da ta  from t h e  persona l  
i n t e r v i e w s  t o  a v o i d  hav ing  t o  c o n t a c t  i nsu rance  companies, 

The t i m e  r e q u i r e d  f o r  persona l  i n t e r v i e w i n g  ( i  n c l  u d i  ng p r e p a r a t i o n ,  

t r a v e l ,  i n t e r v i e w i n g ,  and f o l l o w - u p )  averaged approx imate ly  4 hours p e r  

case w i t h  a  minimum o f  one hour and a  maximum o f  9 hours ( i n c l u d i n g  seve ra l  

v i s i t s  and e x t e n s i v e  f o l  low-up) . No i n t e r v i e w s  were conducted o u t s i d e  o f  

a  one-hour d r i v i n g  t ime  r a d i u s ,  a l t hough  one s u b j e c t  d rove f i v e  hours 

round t r i p  f o r  an i n t e r v i e w  i n  Ann Arbor .  

3.2 Data C o l l e c t i o n  Ins t rumen t  

The da ta  c o l l e c t i o n  i n s t r u m e n t  was designed as a  q u e s t i o n n a i r e  f o r  

conduc t i  ng a  s t r u c t u r e d  i n-person i n t e r v i e w .  The con ten ts  a r e  based upon 

t h e  i tems used i n  t h e  OAIS 1-3  s tudy ,  augmented by a  r e v i e w  o f  t h e  ques t i on -  * 
n a i r e  used i n  t h e  Massachusetts No-Faul t  Study.  The q u e s t i o n n a i r e  (Appendix 

D )  and i n t e r v i e w e r  gu ide  f o r  informed consent  (Appendix C) were approved by 

The U n i v e r s i t y  o f  Mich igan Medical  School Human Sub jec ts  Committee (Appendix 

0 .  
As i n  t h e  F l o r a  s tudy (Appendix A )  d a t a  c o l l e c t i o n  was r e s t r i c t e d  t o  

data  i terns o b t a i n a b l e  f rom persona l  i n t e r v i e w s .  Consequently t h i s  p i  l o t  

s tudy  was n o t  a b l e  t o  c o l l e c t  da ta  on c e r t a i n  c o s t s ,  such as ( 1 )  i nsu rance  

a d m i n i s t r a t i o n ,  ( 2 )  a c c i d e n t  i n v e s t i g a t i o n  c o s t s ,  ( 3 )  t r a f f i c  d i s r u p t i o n ,  

( 4 )  home, f a m i l y  and community s e r v i c e s  and ( 5 )  l osses  t o  o t h e r s ,  t h a t  were 

compi led  i n  t h e  DOT "1975 S o c i e t a l  Costs"  (Appendix B ) .  

The c o s t s  o f  i nsu rance  overhead cannot  be determined f rom i n d i v i d u a l  

case s t u d i e s .  Whi le  p o l  i c e  s e r v i c e s  and t r a f f i c  d i s r u p t i o n  a r e  s p e c i f i c  
t o  i n d i v i d u a l  cases, t h e i r  c o s t s  cannot  be d e r i v e d  from t h e  i n t e r v - i e w s  w i t h  

t h e  c r a s h  v i c t i m s .  

n 

Alan I Widiss,  "Acc iden t  V i c t i m s  Under No-Fau l t  Automobi le Insu rance :  
a  Massachuset ts Survey."  I n  Iowa Law Review, Volume 61, Number 1 ,  October,  
1975. pp. 1-72. 
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The l o s s  o f  s e r y i c e s  t o  home, f a m i l y ,  and community m i g h t  be q u a n i t i f e d  

i n  terms o f  s p e c i f i c  d u t i e s  o r  t asks  oyer  t i m e  p e r i o d s  o f  i n a c t i v i t y  f o r  

i n d i v i d u a l  cases, b u t  t h e  method f o r  i m p u t t i n g  c o s t  f i g u r e s  f o r  s e r v i c e s  

l o s t  i s  u n c e r t a i n ,  The l o s s e s  t o  o t h e r s  i n c l u d e  t h e  s e r v i c e s  per formed 

by f a m l l y ,  r e 1  a t i v e s ,  ne ighbors ,  and f r i e n d s .  A1 though these s e r v i c e s  were 

s i g n i f i c a n t  f o r  OAIS-4 and - 5  cases, t h e i r  p r i c i n g  i s  a l s o  u n c e r t a i n .  

The q u e s t i o n n a i r e  covers  seve ra l  d i f f e r e n t  a c c i d e n t  l o s s  and c o s t  

components. S e c t i o n  I (Ques t i ons  1 -8 )  o f  t h e  q u e s t i o n n a i r e  v e r i f i e s  c e r t a i n  

c r i t i c a l  a c c i d e n t  f a c t o r s  and he1 ps e s t a b l  i s h  r a p p o r t  between t h e  i n t e r v i e w e r  

and respondent .  S e c t i o n  Il (Ques t i ons  9-13) rev iews  t h e  s p e c i f i c  i n j u r i e s  

and r e s u l  t a n t  impairments and/or  d i s f i g u r e m e n t s  on a  body-region-by-body- 

r e g i o n  b a s i s .  T h i s  r e v i e w  p r o v i d e s  a  framework f o r  t h e  subsequent d i s c u s s i o n s  

o f  t r ea tmen t ,  a c t i  v i  t y  r e s t r i c t i o n ,  and 1 osses . These two s e c t i o n s  were 

p a r t i a l l y  p r e f i  1 l e d  beforehand and v e r i f i e d  d u r i n g  t h e  i n t e r v i e w .  

Out1 i ne o f  Q u e s t i o n n a i r e  

I. Acc iden t  D e s c r i p t i o n  

When ,Veh ic l  es,  C o l l  i s i o n  Type 
V e h i c l e  towed, Any occupants t r a n s p o r t e d  t o  h o s p i t a l  

I I. I n j u r i  es/Consequences 

I n j u r y  -. Impairment  - D i s f i g u r e m e n t  
Head, Face, Chest, Abdomen, P e l v i s ,  Back, E x t r e m i t i e s  

I I I. -- Treatment 

Medical  t r ea tmen t  - by f a c i  1  i t y  , Ambulance 
Medical  expenses - h o s p i t a l  , drugs,  p h y s i c i a n ,  appl  iances 
Funeral  expenses 

I V .  A c t i v i t y  R e s t r i c t i o n s  

Work days l o s t ,  Wages l o s t  
R e s t r i c t i o n  by t ype  - bed, c ru t ches ,  c a s t  
Help by o t h e r s  - h i r e d ,  n o t  h i r e d  
C la im  s e t t l e m e n t  days, Convalescense days 
Work e f f i c i e n c y  , j o b  changes, income changes 

Medica l  c o s t s  p a i d  by - 
Wage l o s s  p a i d  by - 
Damage t o  v e h i c l e ,  c l o t h i n g ,  cargo,  p r o p e r t y ;  P a i d  by - 
Legal  a c t i o n ,  s e t t l e m e n t ,  fees ,  c o s t s ,  t i m e  
Open comments f rom respondent  



S e c t i o n  I I I (Quest ions  14-18) cavers  medica l  t r e a t m e n t  w i t h  separa te  

coverage f o r  each medica l  c o s t  component, e.g., h o s p i t q l  i z a t i o n ,  drugs,  

p h y s i c i a n .  I n  t h e  f u t u r e  fune ra l  expenses shou ld  n o t  be i n c l u d e d  on a  

r e v i s e d  O A R - 4  and -5  form. A separa te  fo rm f o r  f a t a l i t i e s  i s  needed so 

t h a t  o n l y  t h e  a p p r o p r i a t e  ques t i ons  a r e  a v a i l a b l e  by case s e v e r i t y .  The 

q u e s t i o n s  on the rapy  and r e h a b i  1 i t a t i o n  ~ h o u l d  be expanded t o  d e t a i  1  i s o -  

l a t e d  v i s i t s  (e .g . ,  1  p e r  week) and cases o f  i n - p a t i e n t  r e h a b i l l t a t i o n .  

The l a s t  two s e c t i o n s  o f  t h e  q u e s t i o n n a i r e  i n c l u d e  a c t i v i t y  r e s t r i c t i o n s  

and l o s s  recove ry .  A c t i v i t y  r e s t r i c t i o n s  ( S e c t i o n  I V ,  Q u e s t i o n s  19-31) by 

work days l o s t ,  t y p e  of a c t i v i t y  r e s t r i c t i o n s  (e.g. ,  c r u t c h e s ) ,  o u t s i d e  

he lp ,  c l a i m s  s e t t l e m e n t ,  and work performance a r e  cons idered.  Loss recove ry  

( S e c t i o n  V )  i n c l u d e s  t h e  n a t u r e  and e x t e n t  o f  medica l  c o s t  and wage l o s s  

recove ry ,  as we1 1  as i n c i d e n t a l  damage c o s t s  and t h e i r  recove ry .  Quest ions 

r e l a t e d  t o  t i m e  expended i n  c l a i m s  s e t t l e m e n t  and v e h i c l e  r e p a i r  were 

d i f f i c u l t  t o  answer, a1 though t h e  ca lendar  t i m e  p e r i o d  i n v o l v e d  was f r e -  

q u e n t l y  known. I t  was a l s o  more n a t u r a l  t o  d i scuss  medica l  c o s t  recove ry  

a long  w i t h  medica l  c o s t s  ( S e c t i o n  111).  L i k e w i s e  f o r  wage l o s s l r e c o v e r y  

and v e h i c l e  l o s s / r e c o v e r y  . Consequent ly  t h e  l o s s  recove ry  components o f  

S e c t i o n  V would be more a p p r o p r i a t e l y  grouped w i t h  t h e  l o s s  q u e s t i o n s .  



3 . 3  F a t a l  Cases Dropped 

F a t a l  cases were dropped from t h i s  p i l o t  s t u d y  f o r  two reasons:  ( 1 )  

c o n t a c t i n g  t h e  s u b j e c t ' s  f a m i l y  evoked had memories, and ( 2 )  t h e  a p p l i c a b i l i t y  

o f  t h e  d a t a  c o l l e c t i o n  i n s t r u m e n t  i s  u n c e r t a i n .  Each i s s u e  i s  d i scussed  

he re  i n  t u r n .  

C o n t a c t i n g  i n t e r v i e w e e s  i n  f a t a l  i 1, cases t r i g g e r s  and r e k i n d l e s  

s t r o n g  f e e l  i n g s  o f  bereavement, g r i e f  ., : i ~ d  b i  t t e r n e s s - - e v e n  s i x  t o  n i n e  

y e a r s  a f t e r  t h e  a c c i d e n t .  T h i s  i n c l u d p c  b o t h  t h e  r e l a t i v e s  o f  30 f a t a l  

s u b j e c t s  (OAIS-4 t o  -10 )  and 6 n o n - f a t 3 1  s u b j e c t s  (OAIS-4 and - 5 )  t h a t  

l o s t  r e l a t i v e s  i n  t h e  same case v e h i c i t  The n o n - f a t a l  s u b j e c t s  sometimes 

have t h e  added burden o f  g u i l t  f e e l l ~ q s .  

Contac ts  w i t h  f i v e  i n t e r v i e w e e s  - 3ses i n v o l v i n g  f a t a l i t i e s  con- 

s i  s t e n t l y  evoked bad memories. Four c o n t a c t s  were r e f u s a l  s  (some emot iona l  ) 

and a  f i f t h  r e s u l t e d  i n  a  somewhat s t r d : ? ~ d  i n t e r v i e w .  Because no f u r t h e r  

e f f o r t s  were made t o  c o n t a c t  o r  i n t e r  o t h e r  f a t a l  cases, t h e s e  f o u r  

c o n t a c t s  and one i n t e r v i e w  a r e  n o t  i!~: 1 .?ed i n  t h e  response r a t e s  ( S e c t i o n  

3 .1 )  o r  r e s u l t s  ( S e c t i o n  4 ) .  The f i i  a t u s  o f  a l l  t h e  o r i g i n a l  120 sample 

cases i s  t a b u l a t e d  i n  T a b l e  6. 

ml i c a b i l  i t y  o f  q u e s t i o n n a i r e  (:- . 2 lements i s  a l s o  u n c e r t a i n .  

Many of t h e  d a t a  e lements do n o t  app l  , ' - I  f a t a l i t i e s ,  e .g . ,  impa i rment ,  

d i s f i g u r e m e n t ,  med ica l  t r e a t m e n t  ( w i  r b  m e  m i n o r  e x c e p t i o n s ) ,  and a c t i v i t y  

r e s t r i c t i o n s .  Most o f  t h e  rema in ing  ic, ~ r s c n t s  a r e  r e l a t i v e l y  m i n o r  o r  unim- 

p o r t a n t ,  e .g . ,  v e h i c l e  damage, t ow in9  civ.)ense, ambulance expense, and even 

f u n e r a l  expenses. These c o u l d  be fa'.. \ e a s i l y  e s t i m a t e d  w i t h o u t  pe rsona l  

c o n t a c t  w i t h  t h e  s u b j e c t ' s  f a m i l y .  



Table  6 

F i n a l  S ta tus  of 120 Sample Cases 

OAIS 4 OAIS 5  OAIS 6+ T o t a l  -- 
Non-Cri t e r i a  Cases (2.0*)  

Not Washtenaw Acc iden t  7 10 6 2  3  
Not Local  Reported Address 5 3  6 14 
Unreadable Pol i c e  R e ~ o r t  0  0  2 2  
M i s c l a s s i f i e d  OAIS 

F a t a l  i t y  Cases (3.3*) 

OAIS 6+ 
F a t a l  OAIS 4 
F a t a l  OAIS 5 
Re la ted  F a t a l i t y  

Data C o l l e c t i o n  Cases (3.1 *) 

I n t e r v i e w e d  
Refused 
No Response t o  L e t t e r  
Not I d e n t i f i e d  

T o t a l  

3  - 0  - 3 6 
'is- 

- 
15 13 45 

* 
Re fe r  t o  S e c t i o n  number f o r  e x p l a n a t i o n .  

* * 
An a d d i t i o n a l  OAIS-4 s u b j e c t  was i n t e r v i e w e d  i n  t h e  home o f  a sample 
case. (See S e c t i o n  3 . 1 . 2 )  f o r  a t o t a l  o f  12 OAIS-4 i n t e r v i e w s  and 
a grand t o t a l  o f  25 i n t e r v i e w s .  



Income (and its recovery) f s the primary cost component for fatalities. 
But what income figure should be used for the unemployed (e,g, , female high 
school senior?). Is foregone earned income (or production 1 oss) a meaningful 
technique for assigning a value to life? If not income, why not use life * 
insurance pol icy principals, court awards, or even increased longevity ? 

Clearly the inclusion of fatalities in this pilot study opened the 
whole Pandora's box of how best to place a value on human 1 ife. It was 

unclear how best to use personal interviews in a clinical study of traffic 

fatal i ty costs. 

* 
Schwing, R.C. Risks in Perspective Longevity as an Alternative to 

"Lives Saved", General Motors Corporation, GMR-2133, 17 p. Feb. 26, 1976. 



3.4 Conversion t o  1975 Dol la r s  

All t h e  c o s t  f i g u r e s  in Sec t ion  4 ,  R e s u l t s ,  a r e  repor ted  in c o n s t a n t  

1975 d o l l a r s  - t h e  same base y e a r  used i n  the DOT 1975 S o c i e t a l  Costs .  The 

raw in te rv iew da ta  were repor ted  i n  c u r r e n t  d o l l a r s ,  i . e . ,  d o l l a r s  i n  t h e  

y e a r  the l o s s  was incur red .  S ince  t h e  l o s s e s  repor ted  f o r  ind iv idua l  cases  

ranged over  severa l  y e a r s  and t h e  d a t e s  of t h e  a c c i d e n t s  ranged over  seven 

y e a r s ,  i t  was necessary  t o  conver t  the do1 l a r s  t o  a base y e a r .  The l o s s e s  

repor ted  in t h e  Flora  s tudy  of OATS-1 t o  -3  s u b j e c t s  were a l s o  updated from 

1972 t o  t h e  base y e a r  of 1975. 

The convers ion f a c t o r s  t o  c o n s t a n t  1975 d o l l a r s  a r e  d i sp layed  i n  Table  7 

f o r  c u r r e n t  1968 through 1976 do1 l a r s .  For example a wage loss ,  o f  $10,000 

c u r r e n t  1972 d o l l a r s  i s  e q u i v a l e n t  t o  $12,030 (10,000 x 1.203) i n  c o n s t a n t  

1975 do1 l a r s .  The wage l o s s  convers ion f a c t o r s  a r e  based upon weekly e a r n i n g s .  

The c o s t  convers ion f a c t o r s  i n  t h e  o t h e r  f o u r  columns a r e  based upon the 

Consumer P r i c e  Index (CPI ) . 
Table 7 

Conversion Factors  from Current t o  Base 1975 Do1 l a r s  

1 Wage 

1 .530 
1.430 
1.371 
1.287 
1 ,203 
1 . I 2 6  
1.061 
1 .ooo ----- 

Medical Vehicle 
2 2 

Lega 1 

1.409 
1.351 
1 .270 
1.219 
1 . I74  
1.142 
1.074 
1.000 
0.962 

Others 2 

1.547 
1.468 
1.386 
1.328 
1 ,286 
1.211 
1.091 
1.000 
0.945 

' ~ a s e d  on g ross  average ea rn ings  

2 ~ a s e d  on Consumer P r i c e  Index 



Wage losses  f rom t h e  t i m e  of t h e  a c c i d e n t  t h rough  1975 were conver ted 

t o  t h e  base y e a r  o f  1975 acco rd ing  t o  t h e  f a c t o r s  i n  t h e  f i r s t  column of 

Tab le  7. These f a c t o r s  were d e r i v e d  f rom t h e  gross  average o f  weekly ea rn ings  

of p r i v a t e  n o n - a g r i c u l t u r a l  workers as t a b u l a t e d  on per-annum b a s i s  by t h e  * 
Bureau o f  Labor S t a t i s t i c s ,  S ince t h e  earn ings used were expressed i n  c u r -  

r e n t  d o l l a r s  f o r  t h e  y e a r  earned, t h e  convers ion  f a c t o r s  p r o v i d e  an e s t i m a t e  

of 1975 ea rn ings .  Note t h a t  t h i s  approach does n o t  account  f o r  changes i n  

t h e  pu rchas ing  power of t h e  d o l l a r s ,  b u t  i s  i n tended  t o  e s t i m a t e  a c t u a l  

1975 gross wages. 

Cur ren t  d o l l a r s  f o r  medica l  ; p r o p e r t y  damage; l e g a l  and c o u r t ;  and 

o t h e r  c o s t s  were conver ted  t o  c o n s t a n t  1975 do1 l a r s  acco rd ing  t o  f a c t o r  i n  

t h e  rema in ing  columns o f  Tab le  7. These f a c t o r s  were d e r i v e d  from t h e  ** 
Consumer P r i c e  Index ( C P I )  as prepared by t h e  Bureau o f  Labor S t a t i s t i c s .  

The "medica l "  CPI was used f o r  medica l  c o s t s .  The " t r a n s p o r t a t i o n "  C P I  

was used f o r  p r o p e r t y  damage because t h e  ma jo r  c o s t  component was v e h i c l e  

replacement.  The " o t h e r  goods and s e r v i c e "  C P I  was used f o r  l e g a l  and c o u r t  

c o s t s  and t h e  " o v e r a l l "  CPI was used f o r  t h e  o t h e r  c o s t s .  These convers ions 

a r e  i n tended  t o  e s t i m a t e  t h e  a c t u a l  c o s t  o f  these components i n  1975. Com- 

p e n s a t i o n  f o r  wages were a d j u s t e d  by t h e  "wage" f a c t o r s  and a1 1  o t h e r  com- 

pensa t ion  ( i nsu rance  and 1 egal  s e t t l e m e n t s )  were a d j u s t e d  by  t h e  o v e r a l l  

C P I  ( " O t h e r " )  i n  Tab le  7.  

World Almanac and Book o f  Facts  1977. Newspaper E n t e r p r i s e  Assoc ia t i on ,  
I n c . ,  N.Y. ,  pp89-1977. 

.. .. 
The Handbook o f  Bas ic  Economic S t a t i s t i c s .  Economic S t a t i s t i c s  Bureau, 

Washington, D.C. Vo l .  X X X I ,  No. 4, pp102, A p r i l  1977. 



4.0 RESULTS 

The r e s u l t s  of t h e  25 i n t e r v i e w s  w i t h  OAIS-4 and OAIS-5 sub- 

j e c t s  a r e  d iscussed i n  terms o f  t h e i r  f i n a n c i a l  and f u n c t i o n a l  

l osses  ( S e c t i o n  4 , l ) .  Years o f  l i f e  l o s t  f o r  OAIS-6 t o  -10 s u b j e c t s  

a r e  d i s p l a y e d  ( S e c t i o n  4.2) t hen  t h e  r e s u l t s  o f  t h i s  survey and t h e  

1974 F l o r a  su rvey  a r e  summarized ( S e c t i o n  4.3) .  As i n  t h e  DOT 1975 

S o c i e t a l  Costs (Appendix A), t h e  do1 1  a r  f i g u r e s  th roughou t  t h i  s  

s e c t i o n  have been a d j u s t e d  t o  a base y e a r  of 1975 (see  S e c t i o n  3.4). 

4.1 OAIS-4 and -5 

T h i s  s e c t i o n  d iscusses each c o s t  component i n  t u r n ,  w h i l e  

comparing OAIS-4 and -5 r e s u l t s  where they  d i f f e r .  The r e s u l t s  a r e  

t a b u l a t e d  on a  case-by-case b a s i s  because o f  t h e i r  i n d i v i d u a l  c l i n i -  

c a l  i n t e r e s t .  Due t o  t h e  sma l l  sample s i z e  t h e  r e s u l t s  a r e  o n l y  

exemplary o f  i n f e r e n c e s  t h a t  m i g h t  be drawn f r o m  a  l a r g e r  s tudy.  

The OAIS-4 and -5 cases a r e  a  un ique subset  o f  a c c i d e n t  v i c -  

t i m s - - d i f f e r e n t  f rom b o t h  t h e  l e s s  s e r i o u s l y  i n j u r e d  and t h e  f a t a l  

cases. Many i n d i v i d u a l s  have a  sense o f  h a v i n g  l i v e d  through a  

m i r a c l e ,  and some have taken  on a  d i f f e r e n t  p e r s p e c t i v e  o f  l i f e ,  

Wh i le  t h e  wage and medica l  l osses  were t h e  ma jo r  c o s t  components, 

t h e  n o n - q u a n t i f i a b l e  l o s s e s  a l s o  p layed  a  s i g n i f i c a n t  r o l e .  

The mean t o t a l  c o s t s  t o  t h e  i n d i v i d u a l s  were $46,924.00 and 

$68,134 r e s p e c t i v e l y  f o r  t h e  OAIS-4 and -5  groups. The mean l e n g t h  * 
o f  a c t i v i t y  r e s t r i c t i o n  was 30 months and 63 months, r e s p e c t i v e l y ,  

w h i l e  t h e  number o f  h o s p i t a l  days averaged 52 days and 66 days f o r  t h e  

OAIS-4 and -5  groups. Two- th i rds  (17125) o f  t h e  cases were l e f t  w i t h  

some degree o f  permanent p h y s i c a l  impa i rment .  Bo th  t h e  s u b j e c t s  and 

t h e i r  fami 1  i es exper ienced  s i g n i f i c a n t  changes o f  1  i f e  s t y l e  and 

h e a l t h  ( p h y s i c a l  and men ta l )  t h a t  c o u l d  n o t  be q u a n t i f i e d  i n  d o l l a r s  

o r  t ime .  

" Inc ludes  t h r e e  cases o f  s i g n i f i c a n t  permanent p h y s i c a l  

impa i rment .  



4.1 .1 F i  nanc i  a1 Consequences. F i  nanci  a1 consequences f o r  

t h e  i n d i v i d u a l  cases a r e  d i s p l a y e d  i n  Tab le  8 i n  terms o f  1975 d o l -  

l a r s .  The f i n a n c i a l  losses have been aggregated i n t o  f i v e  ca te-  

g o r i e s :  wage l o s s ,  medical  cos ts ,  v e h i c l e  losses,  l e g a l / c o u r t  c o s t s ,  

and o the rs ,  i n c l u d i n g  f a m i l y  he lp .  Wage l o s s  and medical  c o s t s  were 

t h e  major  components, w h i l e  v e h i c l e ,  l e g a l / c o u r t ,  and o t h e r  cos ts  

accounted f o r  o n l y  t e n  pe rcen t  o f  t h e  t o t a l  average c o s t  o f  $57,953.00 

p e r  i n d i v i d u a l  (OAIS-4 and -5 ) .  The average l o s s  recovery  was $24,915 

and $56,896 f o r  OAIS-4 and -5 r e s p e c t i v e l y  and $41,545 o v e r a l l  (OAIS-4 

and -5 ) .  

Wage losses  v a r i e d  f rom $0.00 t o  $1 73,075.00. The average wage 

l o s t  f o r  OAIS-4 and -5 were $28,763.00 and $19,358.00, r e s p e c t i v e l y .  

The 1  a r g e s t  c o n t r i b u t i o n  t o  t h i s  d i f f e r e n c e  was t h e  i n d i v i d u a l  ' s  s a l a r y  

r a t h e r  than i n j u r i e s .  

A1 1  b u t  two permanent ly  d i s a b l e d  s u b j e c t s  had r e t u r n e d  t o  work 

by  t h e  t ime  o f  t h i s  survey- -a l though some had a  change o f  careers .  The 

e s t i m a t i o n  o f  f u t u r e  wage losses  was p a r t i c u l a r l y  d i f f i c u l t  f o r  t h e  

i n d i v i d u a l s  who changed ca ree rs  o r  were unable t o  achieve t h e i r  i n i t i a l  

ca ree r  o b j e c t i v e s .  The h i g h e r  OAIS-4 average wage l o s s  was, i n  f a c t ,  

due t o  one i n d i v i d u a l  who had t o  change p r o f e s s i o n s ,  r e s u l t i n g  i n  a  l o s s  
o f  approx imate ly  $15,000 p e r  y e a r  f o r  t h e  remainder o f  h i s  l i f e ,  There 

were s i m i l a r  OAIS-5 cases, b u t  t hey  were much o l d e r ,  i . e m ,  they  had 

few remain ing a c t i v e  years .  Wage 1  osses beyond 1975 were increased 

t h r e e  pe rcen t  p e r  y e a r  f o r  p r o d u c t i v i t y  and d iscounted a t  seven per -  

c e n t - - t h e  method used i n  t h e  DOT "1975 S o c i e t a l  Costs." 

F i v e  i n d i v i d u a l s  were n o t  wage earners .  Two were s tudents  and 

n o t  i n  t h e  l a b o r  f o r c e .  One was a  homemaker f o r  which we used t h e  

average d o l l a r  va lue  o f  household work? The o t h e r  two were nuns f o r  

which we used e q u i v a l e n t  wages f o r  s i m i l a r  work. 

*Walker, K .E . ,  Gauger, W.H., "The D o l l a r  Value o f  Household Work" 

Cornel 1  U n i v e r s i t y  I n f o r m a t i o n  B u l l  e t i  n 60, 1973, 1  1  p.  



Wage losses were ful ly covered fo r  f ive  individuals, incl uding 
the two nuns, who were considered self- insured.  Ten people had t h e i r  
wage loss pa r t i a l ly  covered, and e ight  people had no coverage. 

Medical expenses are the other major cost  component. They 
ranged from $2,124.00 to  $212,571.00. The OAIS-4 and -5 groups aver- 
aged $13,925.00 and $40,493.00, respectively. The cos t l i e s t  cases 
invol ved lengthy intensive care,  more than one hospi ta l iza t ion,  ex- 
tensive outpatient  v i s i t s ,  and continual medical care (e.g. ,  quadri- 
p legic) .  The l e a s t  cost ly involved only one week of hospi ta l iza t ion.  
The major components of the medical expenses were f o r  hospital t r ea t -  
ment and subsequent rehabil i ta t ion therapy. Insurance provided fu l l  
coverage fo r  14 and par t ia l  coverage fo r  11 other individuals.  

Vehicle damage was the primary property damage loss .  A1 1 b u t  
one vehicle was " to ta led,"  i . e . ,  not repairable,  so the vehicle loss 
was equivalent to  the cost  of replacement. As noted in Section 2 

(Sample Selection) the same frame of in-depth cases i s  r es t r i c ted  t o  
recent model vehicl es--less than three years 01 d ,  Consequently, the 
vehicle replacement costs  reported in these resu l t s  wil l  be biased 
higher than the t rue  average. A th i rd  of the people were not t ravel -  
l i ng in thei r own ca r ,  i . e . ,  the car  was 1 eased o r  rented, o r  the i n -  

dividual was a passenger in someone e l s e ' s  vehicle. Vehicle replace- 

ment costs were estimated for  a1 1 cases, and the costs  were d i s t r ib -  
uted equally to  each occupant in the e ight  cases with more than one 
occupant. 

The vehicle damage costs  averaged $2,262.00 with a minimum of 
$421 . O O  and a maximum of $5,335.00. Results f o r  OAIS-4 and -5 cases 
were s imi lar .  

Losses of vehicle contents and personal clothing or goods (minor 
components) were included in "other" costs. I n  only one case d i d  the 

subject  have knowledge of the damage costs of other struck objects 
( e . g . ,  lawns, s igns,  guardra i l s ) .  In th i s  case the individual was b i l l ed  



$3,300.00 f o r  re landscaping a  f r o n t  lawn o f  a  personal  res idence.  

S ince  damage cos ts  f o r  o b j e c t s  s t r u c k  were n o t  g e n e r a l l y  repor ted,  

t h i s  i s o l a t e d  response was a l s o  p laced i n  " o t h e r "  costs .  

Legal  and c o u r t  cos ts  averaged o n l y  $2,413.00 per  i n d i v i d u a l  

and were s i m i l a r  f o r  t h e  OAIS-4 and -5 groups. Costs averaged 

$6,032.00 f o r  t h e  10 i n d i v i d u a l  l e g a l  s u i t s .  These cos ts  may be 

low, because f o u r  i n d i v i d u a l s  re1 i e d  on f r i e n d s ,  and some l e g a l  cos ts  

were covered by t h e  insurance company's l e g a l  a c t i v i t i e s .  Kany 

peopl e  r e p o r t e d  p rob l  ems w i  t h  i nsurance compani es and 1  egal  s u i  t s  . 
Whi le  t h e r e  were some good comments about insurance companies, many 

were d i  s i l l  usioned w i t h  t h e  l e g a l  system and insurance companies-- 

i n c l u d i n g  t h e i r  own. O f  t h e  10 l e g a l  s u i t s  i n s t i t u t e d ,  n i n e  were 

s e t t l e d  by t h e  t ime o f  t h e  i n t e r v i e w .  There was no hes i tancy  i n  d i s -  

cuss ing s u i t s  t h e  s u b j e c t  i n i t i a t e d .  S u i t s  f i l e d  a g a i n s t  t h e  sub- 

j e c t s  were n o t  d iscussed. 

Other costs  i n c l u d e  i n c i d e n t a l  cos ts  n o t  c o n s i s t e n t l y  r e p o r t e d  

i n  a l l  cases. These inc lude :  l o s s  o f  v e h i c l e  contents /cargo (e.g., 

trombone), l o s s  o f  personal  c l o t h i n g ,  c a r  r e n t a l  w h i l e  r e p l a c i n g  

o r i g i n a l  v e h i c l e ,  i nc reased  automobi le insurance r a t e s ,  added i n t e r -  

e s t  c o s t  on ou ts tand ing  b i l l s  whose p r i n c i p a l  payments had been de- 

f e r r e d ,  t r a n s p o r t a t i o n  cos ts  t o  accompany i n d i v i d u a l  w h i l e  t r a v e l -  

1 i ng, re1 andscapi ng cos ts  . 

Family h e l p  was an i m p o r t a n t  c o s t  component i n  t h e  medical 

recovery  of every  i n d i v i d u a l  . Whi le i t  was i m p r a c t i c a l  t o  q u a n t i f y  

f a m i l y  h e l p  i n  d o l l a r s ,  t h e i r  ass is tance  v a r i e d  f rom 1  week t o  5 

years  (some even c o n t i n u i n g  t o  t h i s  day). The e x t e n t  o f  body trauma, 

t h e  degree o f  p h y s i c a l  therapy r e q u i r e d ,  and t h e  e x t e n t  o f  d i s o r i e n t a -  

t i o n  were major  f a c t o r s  i n  de te rm in ing  how l o n g  and t o  what e x t e n t  t h e  

i n d i v i d u a l  needed ass is tance .  Those w i t h  w i r e d  jaws had t o  have a l l  

food s p e c i a l l y  prepared (and upon be ing  s i c k ,  had t o  be rushed t o  t h e  

h o s p i t a l  so as n o t  t o  choke on vomi t )  ; those i n  body cas ts  ( o r  cas ts  



Table 8a 

Financial Consequences of OAIS-4 
Injuries in 1975 Dollars 

----+-------+-------+-------+------+-----+-------++-------- 
I LOST I KEDICAL I VEHICLE I LEGAL/ 1 I I I LOSS 

CASE1 WAGES ~EXPENSE~LOSSES ICOURT I O T H E R I  TOTAL I IRECOVERY 
----+-------+-------+-------+------+-----+-------++-------- 

I I I I I I I I 
1 1 3,4321 4,629 1 5,335 1 4,6961 220 1 18,3121 1 44,053 
2 1 01 3,101 1 1,323 1 01 33 1 4,4571 1 4,424 
3 1 5,045115,892 1 421 1 1,1741 51 1 22,5841 1 24,043 
4 1 1,530112,744 12,480 1 01 39 1 16,7931 1 12,650 
5 1 5,8361 9,033 1 2,842 1 01 218 1 17,9291 1 17,711 
6 1 38,246158,512 1 1,035 1 2,8851 0 1100,6781 1 66,937 
7 I 1,3771 2,124 1 1,508 1 01 244 1 5,2531 1 15,056 
8 1 1,6891 9,309 12,432 1 1001 73 113,50311 12,304 
9 1173,075125,430 1 2,443 116,8261 205 1217,9791 I 71,254 

10 I 2411 2,461 1 1,947 1 01 0 1 4,6491 1 4,190 
11 1 19,067112,185 1 1,163 1 01 29 1 32,4441 I 8,503 
12 1 95,613111,674 1 1,163 1 01 54 1108,504) 1 20,177 

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

Table 8b 

Financial Consequences of OAIS-5 
Injuries in 1975 Dollars 

I LOST ~ M E D I C A L ~ V E H I C L E ~ L E G A L / I  I I 1 LOSS 
CASE1 WAGES ~EXPENSE~LOSSES ICOURT /OTHER I TOTAL 1 IRECOVERY 
----+-------+-------+--------+------+------+-------++-------- 

I I I I I I I I 
1 1 6,3611 7,4581 1,403 1 1001 1251 15,3471 1 24,293 
2 1 3,3151 9,8521 2,672 1 0 1 691 15,9081 1 14,271 
3 1 12,8701 17,8771 3,784 1 01 5,4681 39,9991 I 20,873 
4 1 1,9311 13,2941 2,221 1 8 1 461 17,4921 1 15,451 
5 I 3,8611 10,668) 2,221 I 2,1481 2121 19,110) 1 13,043 
6 1 12,8701 78,8321 2,349 1 01 1,4081 95,4581 I 94,050 
7 1 43,6551 15,7301 3,391 1 01 7,3971 70,1231 1 46,238 
8 1 1,4441102,057l 4,396 1 01 5,1091113,0061 1117,573 
9 1 5151 4,0261 1,332 1 6,0341 8301 12,737) 1 24,206 
10 I 1,1581 11,856) 2,665 1 0 1 861 15,7651 1 14,394 
11 1 32,5441 39,3901 3,046 126,2601 1391101,3791 1160,793 
12 1131,1241212,5711 2,538 1 0118,46OI364,69311233,389 
13 1 0 1  2,7961 434 1 1001 1,5001 4,7301 I 3,043 

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



on many l i m b s )  c o u l d  do v e r y  l i t t l e  f o r  themselves f o r  as l o n g  as 

seven months ; those  r e - l e a r n i  ng w a l k i n g  o r  o t h e r  motor  movements 

as w e l l  as those  s u s t a i n i n g  b r a i n  i n j u r i e s  had t o  be accompanied 

wherever they  went .  Many were n o t  a l l o w e d  t o  d r i v e  f o r  a t  l e a s t  

one y e a r ,  and s t i l l  have lapses  o f  memory, problems w i t h  coord ina-  

t i o n ,  headaches, and d i z z i n e s s .  

Fami 1 i e s  a l s o  p r o v i d e d  " s e r v i c e s "  such as : ( 1  ) c h i 1  dren (young 

a d u l t s )  moving back t o  p a r e n t s '  home and v i ce -ve rsa  f o r  as l o n g  as 

two yea rs ;  ( 2 )  f a m i l y  o f  p a r t i a l l y  d i s a b l e d  young man a s s i s t i n g  i n  

b u i l d i n g  h i s  home; ( 3 )  t a k i n g  c a r e  o f  c h i l d r e n ,  home upkeep, pro-  

v i d i n g  t r a n s p o r t a t i o n ;  ( 4 )  one mother c a r i n g  f o r  q u a d r i p l e g i c  son 

e x h a u s t i v e l y  f o r  one yea r ;  and ( 5 )  a  daughter  t a k i n g  l e a v e  o f  work 

f o r  s i x  months t o  c a r e  f o r  mother and even now h a v i n g  t o  do shopping, 

house c l e a n i n g ,  e t c .  

Loss recove ry  averaged $43,317.00 o v e r a l l  f o r  t h e  combined OAIS-4 

and -5 cases o r  75 p e r c e n t  o f  t h e  average o v e r a l l  l osses  o f  $57,953.00 

f o r  t h e  OAIS-4 and -5  cases.  Wh i le  i t  may seem t h a t  t h e  OAIS-5 cases 

averaged a  h i g h e r  percentage o f  l o s s  recove ry ,  t h e  d i f f e r e n c e  i s  due t o  

a  few unusual cases ( i  ,e,, OAIS-4 case 9  and OAIS-5 case 1 1 ) .  Some o f  

t h e  d i f f e r e n c e  i s  due t o  t h e  combined e f f e c t  o f  d e l a y  i n  r e c o v e r y  and 

t h e  d e c l i n i n g  va lue  o f  t h e  d o l l a r  i n  t h e  i n t e r i m ,  The l a r g e  d i s c r e p -  

anc ies  between t o t a l  l o s s  and l o s s  recove ry  were p r i m a r i  l y  i n  t h e  area 

o f  l o s t  wages and l e g a l  s u i t s .  Each w i l l  be d i scussed  i n  t u r n .  

Wage l o s s e s  a r e  n o t  r e a d i l y  recove red  by minors  and young a d u l t s  

w i t h  no j o b  s e c u r i  t y  and/or  f r i n g e  b e n e f i t s  ; homemakers and s tuden ts  

who a r e  n o t  pa id ;  o l d e r  persons g i v e n  e a r l y  r e t i r m e n t ;  and those  who 

must change ca ree rs  and r e c e i v e  l e s s  pay. I n  c o n t r a s t ,  e s t a b l i s h e d  

wage earners  (e.g., bus iness  persons)  usual  l y  have f r i n g e  b e n e f i  t s  t h a t  

compensate f o r  extended p e r i o d s .  

One young man (OAIS-5 case 11, Tab le  8b) seems t o  have made 

$60,000 b y  h a v i n g  an a c c i d e n t .  I n  a c t u a l i t y ,  d u r i n g  t h e  s i x  y e a r s  

between t h e  a c c i d e n t  and t h e  i n t e r v i e w ,  he had o n l y  2 112 y e a r s  o f  

employment. A m i d b r a i n  c o n t u s i o n  r e s u l t e d  i n  t h r e e  months' o f  coma 



and s e v e r a l  months o f  r e h a b i l i t a t i o n .  The f r a c t u r e  o f  h i s  l o w e r  jaw 

r e q u i r e d  e x t e n s i v e  d e n t a l  work (80 v i s i t s  o v e r  a  p e r i o d  o f  t h r e e  y e a r s ) ;  

comminuted f r a c t u r e  o f  h i s  knee cap a long  w i t h  a  broken a n k l e  and arm 

has l e f t  h i m  w i t h  permanent s t i f f n e s s ,  soreness, and a  s l i g h t  l i m p .  H i s  

a c t i v i t i e s  a r e  somewhat r e s t r i c t e d ,  and t h e r e  a r e  occas iona l  problems 

w i t h  c o o r d i n a t i o n ,  f i n e  mo to r  c o n t r o l  and d i z z i n e s s .  He was n e a r i n g  

comp le t i on  o f  a  Ph.D. a t  t h e  t i m e  o f  t h e  a c c i d e n t  and hoped f o r  a  c a r e e r  

as a  m u s i c i a n  and teacher .  Whether o r  n o t  he w i l l  complete h i s  graduate  

work i s  u n c e r t a i n ,  and h i s  j o b  f u t u r e  i s  e q u a l l y  u n s t a b l e .  He has h e l d  

f o u r  b r i e f  j o b s  i n  t h e  p a s t  s i x  yea rs ,  and b y  t h e  t i m e  o f  t h e  i n t e r v i e w ,  

he had spen t  t h e  sum recovered.  

Not  s u r p r i s i n g l y ,  a b i l i t y  t o  f i n d  a  good lawyer  can i n c r e a s e  an 

i n d i v i d u a l  ' s  r e c o v e r y  b y  thousands o f  do1 1  a r s  and sometimes tens  o f  

thousands.  O f  t h e  t e n  law s u i t s ,  most were s e t t l e d  t o  t h e  s a t i s f a c t i o n  

o f  t h e  v i c t i m ,  

Not  a l l  o f  t hose  who sued were a s k i n g  f o r  l a r g e  sums o f  money. 

Two sought  o n l y  enough t o  c o v e r  medica l  c o s t s  n o t  p a i d  by  t h e i r  h e a l t h  

i nsu rance  company. Another  a t tempted  t o  r e c o v e r  f o r  l o s t  wages. She 

was f rom a  sma l l  town and s t a t e d  t h a t  h e r  l a w y e r  seemed t o  l a c k  m o t i v a -  

t i on and d i d  n o t  work aggress i  v e l y  i n  h e r  b e h a l f ,  Her  r e c o v e r y  d i d  n o t  

compensate f o r  h e r  wage l o s s  o f  $3000. 

Two i n d i v i d u a l s  f i l e d  s u i t s  w i t h o u t  h i r i n g  l awyers .  I n  one case, 

t h e  d r i v e r  had a l r e a d y  been found g u i l t y  o f  n e g l i g e n t  homic ide,  and h i s  

i n s u r a n c e  company p a i d  t h e  p l a i n t i f f  t h e  f u l l  amount o f  $12,000. I n  

t h e  o t h e r  case, t h e  v i c t i m  (who a l s o  had two c h i l d r e n  i n v o l v e d  i n  t h e  

a c c i d e n t )  f e l t  i t  was an "open-and-shut" case and c o l l e c t e d  f r o m  t h e  

de fendan t ' s  i n s u r a n c e  company. A1 though she was l a t e r  t o l d  b y  f r i e n d s  

t h a t  l e g a l  counsel  wou ld  have i n c r e a s e d  h e r  recove ry ,  she was weary o f  

h a v i n g  t o  dea l  w i t h  i n s e n s i t i v e  i n s u r a n c e  agents who were p r e s s u r i n g  

h e r  t o  s i g n  s ta tements  and p r e f e r r e d  t o  s e t t l e  any d i s p u t e s  as soon as 

p o s s i b l e .  Two o t h e r  i n d i v i d u a l s  c o n f i d e d  t h a t  t h e i r  l e g a l  c o s t s  were 

l o w e r  (and r e c o v e r y  was h i g h e r )  because a  f r i e n d  o r  r e l a t i v e  had han- 

d l e d  t h e  case. 



4.1.2 F u n c t i o n a l  Consequences. The f u n c t i o n a l  consequences f o r  

i n d i v i d u a l  cases a r e  d i s p l a y e d  i n  terms o f  t h e  t y p e  o f  permanent phys- 

i c a l  impai rment  and t i m e  l o s t  (Tab le  9 ) .  Time l o s t  i s  expressed i n  

terms o f  a c t i v i t y  r e s t r i c t i o n ,  t i m e  l o s t  from work/school  , medica l  

t rea tmen t ,  i n-hospi  t a l  s t a y ,  and medica l  v i s i t s .  A1 though n o t  tabu-  

l a t e d ,  t h e r e  a r e  o f t e n  a d d i t i o n a l  f u n c t i o n a l  consequences t o  t h e  sub- 

j e c t  and h i s  r e l a t i v e s  t h a t  were n o t  an immediate consequence o f  t h e  

i n d i v i d u a l ' s  trauma. 

Permanent Impai rment  con t i nues  t o  p l a y  a  r o l e  i n  t h e  h e a l t h  o f  

17 s u b j e c t s .  Most o f  t hese  were comp la in t s  abou t  occas iona l  p a i n ,  

s t i  f f n e s s ,  soreness,  and 1  i m i  t e d  movements of  v a r i o u s  j o i n t s .  The more 

s i g n i f i c a n t  p h y s i c a l  impai rments  r e s u l t e d  i n  t h e  l o s s  o f  r e c r e a t i o n  and 

j o b  o p p o r t u n i t i e s  (e.  g., t eacher  w i  t h  speech s l u r ,  c a r p e n t e r  w i t h  fused  

ve r teb rae ,  d e n t a l  a s s i s t a n t  w i t h o u t  f i n e  motor  c o n t r o l ) .  One mother 

can t a l k  b u t  cannot  s i n g  o r  y e l l ,  wh ich meant t h a t  she c o u l d  no l o n g e r  

p a r t i c i p a t e  i n  t h e  c h o i r  o r  r a i s e  h e r  vo ice ,  Another  s u b j e c t  must per -  

f o r m  d a i l y  eye c a r e  because o f  a  ma1 f u n c t i o n i n g  eye duc t .  A1 though 

n o t  a  ma jo r  f u n c t i o n a l  l o s s ,  t h i s  impai rment  w i l l  c o n t i n u e  t o  be a  t ime-  

consuming annoyance. Due t o  nerve i n j u r i e s ,  one person s u s t a i n e d  a  

p a r t i a l  f u n c t i o n a l  l o s s  o f  one arm, w h i l e  ano the r  had an arm amputated. 

The most e x t e n s i v e  impai rment  was a  q u a d r i p l e g i c ,  Both  t h e  q u a d r i -  

p l e g i c  and an o l d e r  person who l o s t  h e r  sense o f  c o o r d i n a t i o n  and b a l -  

ance became a lmos t  c o m p l e t e l y  dependent on o t h e r s  f o r  t h e  remainder  o f  

t h e i r  l i v e s .  

Head i n j u r y  r e s u l t e d  i n  b o t h  f u n c t i o n a l  and p s y c h o l o g i c a l  prob- 

lems. The cases o f  speech s l u r  (due t o  a  b r a i n  stem i n j u r y ) ,  l o s s  o f  

ba lance,  and l o s s  o f  f i n e  motor  c o n t r o l  were ment ioned above. One 

mus ic ian  l o s t  t h e  a b i l i t y  t o  read  notes .  Another  pe rson  l o s t  h i s  sense 

o f  sme l l  , a1 though he can s t i  11 t a s t e .  Hal  f ( 1  2 /25)  i n c u r r e d  head and 

f a c e  d i  s f i gu remen ts ,  a1 though most i n d i v i d u a l s  were n o t  n o t i c e a b l y  s e l f -  

consc ious about  them, The worse case r e s u l t e d  i n  two yea rs  o f  depresc 

s i o n  f o r  a  h i g h  school  s e n i o r  who had been vo ted  "most handsome." 



P s y c h i a t r i c  c o u n s e l i n g  was a  common occur rence among those SUS-  

t a i n i n g  b r a i n  i n j u r i e s .  Young c h i l d r e n  developed a  f e a r  o f  ca rs  and 

o f  l o s i n g  pa ren ts .  Some l o s t  t h e i r  sense o f  conf idence because o f  a  

sense o f  remorse f o r  i n j u r i e s  t o  o the rs .  These s e r i o u s  acc iden ts  

were p robab le  c o n t r i b u t i n g  f a c t o r s  i n  f o u r  coup1 es ' o b t a i n i n g  d i v o r c e s  

w i t h i n  a  y e a r  o r  two a f t e r  t h e  a c c i d e n t  and one young man m a r r y i n g  t h e  

f i r s t  person he da ted  a f t e r  t h e  a c c i d e n t .  

A c t i v i t y  r e s t r i c t i o n  i s  d e f i n e d  as t h e  e n t i r e  t ime  span f rom t h e  

t ime  o f  a c c i d e n t  u n t i l  t h e  t i m e  t h e  i n d i v i d u a l  can f u n c t i o n  indepen- 

d e n t l y .  T h i s  t ime  i n c l u d e s  h o s p i t a l  t r ea tmen t ,  r e h a b i l i t a t i o n  and home 

ca re .  C l e a r l y ,  most o f  t h e  i n d i v i d u a l s  i n j u r e d  t o  t h e  4- o r  5 - l eve l  

never  rega ined  a1 1 t h e i r  p re-c rash f u n c t i o n a l  c a p a b i l i t i e s ,  b u t  t hey  

a r e  a b l e  t o  l i v e  on t h e i r  own. Two OAIS-5 cases ( a s t e r i s k  i n  Tab le  9 )  

remained dependent on t h e  ca re  o f  o the rs ,  The f i r s t  case i n v o l v e d  an 

aged i n d i v i d u a l  who has lapses i n  memory, 1  i t t l e  c o o r d i n a t i o n ,  and poor  

ba lance.  Other  than making h e r  bed and f o l d i n g  l aund ry ,  h e r  ca re  i s  

p rov ided .  The second case i n v o l  ved a  q u a d r i p l e g i c .  

The OAIS-4 cases averaged 16 months o f  a c t i v i t y  r e s t r i c t i o n  w i t h  

a range ~f two weeks t o  f i v e  years .  The OAIS-5 cases averaged seven 

months, e x c l u d i n g  t h e  two "dependent" cases, and 63 months i f  t h e  

es t ima ted  yea rs  o f  rema in ing  1  i f e  o f  these two i n d i v i d u a l s  a r e  i n -  

c l  uded. Fo r  cons i s tency  one shou ld  i n c l u d e  t h e  percentage l o s s - o f -  

f u n c t i o n  f o r  t h e  o t h e r  23 people mu1 t i p 1  i e d  by  t h e i r  rema in ing  years ,  

However, t h e  percentage o f  permanent l o s s - o f - f u n c t i o n  was n o t  determined.  

Time l o s t  f rom work and/or  schoo l  i s  expressed i n  ca lenda r  months. 

Thus, t h e  number o f  months can be i n t e r p r e t e d  as people-months, e.g., 

20 workdays p e r  month, e x c l u d i n g  s i c k  days, h o l i d a y s ,  and vacat ions .  O f  

t h e  25 people i n t e r v i e w e d ,  74 were work ing ,  f i v e  were i n  schoo l ,  f i v e  

were go ing  t o  schoo l  and work ing ,  and t h e  one was a  housewife. The 

OAIS-5 i n d i v i d u a l  w i  t h  poor  ba lance d i d  n o t  r e t u r n  t o  work and was g i v e n  

an e a r l y  r e t i r e m e n t  by  t h e  employer. Work t i m e  l o s t  f o r  t h e  q u a d r i p l e -  

g i c  was based on 34 yea rs  t o  reach t h e  age o f  65. 



TABLE 9 - Funct iona l  Consequences o f  OAIS-4 and -5 Cases 

SIGNIFICANT 
ACTIVITY TIME LOST MED ICAL HOSPITAL OTHER 
RESTRICTION WORK/SCHOOL TREATMENT I NPAT I ENT MEDICAL 

PERMANENT PHYSICAL IMPAIRMENT (MONTH) (MONTHS) (MONTHS) (DAYS) VISITS 

Soreness 
None 
Pai n, Numbness 
S t i f f n e s s  
Amputee (arm) 
Speech s l u r  
Soreness 
None 
Pain, S t i f f n e s s  
None 
Pancreas Loss 
Aggrevated Parkinsons 

disease 

A r m  func t ion  l o s s  
S t i f f n e s s  
Soreness 
None 
Eye duct  care 
None 
Poor balance* 
None 
F ine Coord inat ion 
Less s t reng th  
Limp 
Quadrapl eg i  c* 
None 

19 
15 
19 

7 
3 
4 

67 
107 
2 7 

2 
110 

1 i f e  
2 

*L i fe  expectency est imates used fo r  two cases o f  s i g n i f i c a n t  permanent phys ica l  impairment. 
+Excludes an a d d i t i o n a l  7,30,70 i n p a t i e n t  days r e s p e c t i v e l y  f o r  r e h a b i l i t a t i o n / p h y s i c a l  therapy.  



The OAIS-4 cases averaged t e n  months o f  t i m e  l o s t  f rom work/school  

w i t h  a  range o f  one week t o  f o u r  y e a r s .  The OAIS-5 cases a l s o  averaged 

t e n  months, e x c l u d i n g  t h e  q u a d r i p l e g i c ,  and 42 months i n c l u d i n g  a l l  13  

cases.  

S i g n i f i c a n t  medica l  t r e a t m e n t  covers t h e  t i m e  p e r i o d  o f  a c t i v e  

p r o f e s s i o n a l  medica l  care ,  i n c l u d i n g  h o s p i t a l  i n - p a t i e n t  days, r e -  

hab i  1  i t a t i o n ,  ma jo r  p h y s i c a l  therapy,  and s i g n i f i c a n t  f o l l o w - u p  t r e a t -  

ment. Many o f  these peop le  s t i  11 r e t u r n  f o r  p e r i o d i c  checkups o r  must 

c o n t i n u e  a  r o u t i n e  o f  persona l  medica l  c a r e  (e.g., d a i l y  eye c a r e  f o r  

ma1 f u n c t i o n i n g  eye d u c t ) .  The r o u t i n e  o r  h e a l t h  maintenance a c t i  v- 

i t i e s  have n o t  been inc luded .  The average number of months f o r  OAIS-4 

and -5  cases was 13 and 8 months r e s p e c t i v e l y ,  w i t h  a range o f  one week 

t o  f o u r  yea rs .  

H o s p i t a l  i n p a t i e n t  days averaged 40 f o r  OAIS-4 cases and 66 f o r  

OAIS-5 cases. The t h r e e  cases tagged w i t h  a  p l u s  s i g n  i n v o l v e d  add i -  

t i o n a l  i n p a t i e n t  days ( 7 ,  30, 70 r e s p e c t i v e l y )  f o r  r e h a b i  1  i t a t i o n /  

p h y s i c a l  t he rapy .  I n c l  ud i  ng these added days i nc reases  the  average 

number o f  h o s p i t a l  i n p a t i e n t  days t o  52 and 74 f o r  t h e  OAIS-4 and -5 

cases 

Other  medica l  v i s i t s  i n c l u d e  v i s i t s  as an o u t p a t i e n t  o r  t o  a  

p k y s i c i  a n ' s  o f f i c e  f o r  t r e a t m e n t  o r  rehab i  1  i t a t i o n .  Rou t ine  o r  p e r i -  

o d i c  v i s i t s  f o l  l o w i n g  a c t i v e  t r e a t m e n t  a r e  i n c l  uded. The OAIS-4 cases 

averaged 27 v i s i t s ,  w h i l e  t h e  OAIS-5 cases averaged 29 v i s i t s ,  e x c l  ud- 

i n g  t h e  q u a d r i p l e g i c ,  who i s  permanent ly  c o n f i n e d  t o  l ong - te rm hosp i  t a l  

care .  

Secondary f u n c t i o n a l  consequences o f t e n  (8 /25)  f o l  1  owed i n  these 

s e r i o u s  acc iden t - -bo th  t o  t h e  s u b j e c t  and h i s  r e l a t i v e s .  Some prob- 

lems were a  d i r e c t  r e s u l t  o f  t h e  c rash  i n j u r y ,  e.g., m e n i n g i t i s  f r o m  

i n f e c t e d  bone f ragments,  k i d n e y  problems, and eye hemorrhage. Others  

r e s u l t e d  f rom t h e  subsequent d i s a b i l i t i e s ,  e.g.,  an o l d e r  woman who, 

because o f  reduced c o o r d i n a t i o n  and poor  ba lance,  s l i p p e d  and broke h e r  

h i p .  The s u b j e c t s '  r e l a t i v e s  a l s o  s u f f e r e d .  F o r  a  y e a r  one mother pro-  

v i  ded h e r  i n v a l i d  son w i t h  e x t e n s i v e  ca re  under tremendous s t r a i  n--corn'- 

pounded b y  h e r  s o n ' s  resentment. She s u f f e r e d  a h e a r t  a t t a c k  and was 



h o s p i t a l i z e d  f o r  a  month a t  a  c o s t  o f  $15,000.00. Another woman was 

p u t  on t r a n q u i l i z e r s  as a  r e s u l t  o f  h e r  husband's a c c i d e n t .  Unknown 

t o  h e r  o r  h e r  p h y s i c i a n  she was two weeks pregnant  and gave b i r t h  t o  

a  c h i l d  w i t h  a  b i r t h  de fec t ,  The c h i l d  u l t i m a t e l y  d ied.  

C l e a r l y  t h e  l osses  due t o  induced p h y s i c a l  h e a l t h  problems a r e  

r e a l  ones i n  s e r i o u s  acc iden ts .  I t  i s  d i f f i c u l t  t o  e s t a b l i s h  a  d e t e r -  

m i n i s t i c  l i n k  between s e r i o u s  i n j u r i e s  and subsequent h e a l t h  problems, 

e,g.,  p o s s i b l y  t h e  h e a r t  a t t a c k  was d e s t i n e d  t o  occu r  anyway. Whi le  

i t  i s  d i f f i c u l t  t o  q u a n t i f y  these losses  i n  terms o f  c o s t ,  i t  i s  ha rd  

t o  i g n o r e  them. 

4.2 OAIS-6 t o  -10; Years o f  L i f e  L o s t .  

The yea rs  o f  1  i f e  l o s t  ( l i f e  e x p e c t a t i o n )  and age a t  da te  of 

a c c i d e n t  f o r  20 f a t a l i t i e s  a r e  summarized i n  Tab le  10. L i f e  t a b l e s *  

w i t h i n  one y e a r  o f  t h e  a c c i d e n t  f o r  w h i t e  males and females were 

used i n  de te rm in ing  t h e  l i f e  e x p e c t a t i o n  i n  o r d e r  t o  account  f o r  

changes i n  m o r t a l i t y  s t a t i s t i c s .  

An average o f  42 yea rs  o f  l i f e  were l o s t  f o r  t h e  20 randomly 

s e l e c t e d  cases o f  OAIS-6 th rough -10 cases. Each o f  these s u b j e c t s  

passed t h e  sampl e  s e l e c t i o n  sc reen ing  c r i t e r i a  ( e  .g . , occur red  i n 

Washtenaw County) ,  and each d i e d  w i t h i n  24 hours o f  t h e  a c c i d e n t .  

S ince  80 pe rcen t  (16/20) o f  t h e  f a t a l i t i e s  were males, t h e  r e s u l t s  

may be b i a s e d  downwards. 

TABLE 10 

Age and L i f e  E x p e c t a t i o n  o f  20 F a t a l i  t i e s  a t  Time o f  Acc iden t  

MEAN STD. DEV. - MEDIAN MINIMUM MAXIMUM 

Age (yea rs )  31 2  0  24.5 1  65 
Years L o s t  4  2  18 46.8 13 68 

4.3 OAIS-1 t o  -5 Summary o f  F i n a n c i a l  Consequences. 

A  summary o f  f i n a n c i a l  consequences f rom t h e  F l o r a  OAIS-1 t o  

* V i t a l  S t a t i s t i c s  o f  t h e  U n i t e d  S ta tes ,  Volume I 1  P a r t  A  - M o r t a l -  
i t y ,  N a t i o n a l  Center  f o r  H e a l t h  S t a t i s t i c s ,  Rockvi l l e ,  Maryland, 1976. 



-3 s tudy  and c u r r e n t  OAIS-4 and -5  p i l o t  s t u d i e s  i s  displayed i n  Tab le  

11 . A1 1  c o s t s  have been a d j u s t e d  t o  a  common base o f  1975 do1 1  ars .  The 

mean, median, minimum, and maximum a r e  t a b u l a t e d  f o r  each c o s t  component. 

Correspondiny c o s t  components from t h e  DOT 1975 S o c i e t a l  Costs o f  Motor  

V e h i c l e  Acc iden ts  have a l s o  been i n c l u d e d  f o r  comparison. N e i t h e r  t h i s  

p i l o t  s tudy  n o r  t h e  DOT s t u d y  i n c l u d e d  any f a t a l i t i e s  i n  t h i s  OAIS-1 t o  

-5 range.  The o r i g i n a l  F l o r a  and DOT r e s u l t s  a r e  i n c l u d e d  as Appendices 

A and B .  

Cons iderab le  c a u t i o n  shou ld  be taken i n  i n t e r p r e t i n g  these means 

due t o  t h e  l i m i t e d  sample, low o v e r a l l  response r a t e ,  and 1  i m i  ted 

r e p r e s e n t a t i v e n e s s  o f  Washtenaw County. The wide d i f f e r e n c e s  between 

t h e  mean and median f o r  wages l o s s  and most medical  c o s t s  suggests 

skewed data ,  i . e . ,  n o t  a  normal d i s t r i b u t i o n .  I t  i s  i n t e r e s t i n g  t o  

n o t e  t h a t  a l l  t h e  means ( e x c e p t  OAIS-4 wages) a r e  m o n o t o n i c a l l y  i n -  

c r e a s i n g  w i t h  i nc reased  i n j u r y  s e v e r i t y .  

The DOT p roduc t ion -marke t  (wage) 1  osses a r e  f a i r l y  s i m i  1  a r  f o r  

OAIS-1 t o  - 3  b u t  a r e  c o n s i d e r a b l y  h i g h e r  f o r  OAIS-4 and -5. The DOT 

p r o d u c t i o n  l osses  f o r  OAIS-1 t o  -3 were d e r i v e d  u s i n g  average work- 

loss days, w h i l e  OAIS-4 and -5 losses were d e r i v e d  u s i n g  average per -  

centages o f  permanent impairment,  i .e., 25 pe rcen t  impa i rment  f o r  a1 1  

OAIS-4 cases and 57 pe rcen t  f o r  OAIS-5. Whi le  t h e  a c t u a l  percentage 

o f  permanent impai  rment was n o t  i n v e s t i g a t e d  i n  t h e  c u r r e n t  s tudy,  

o n i y  4 cases o u t  o f  25 would have e q u a l l e d  o r  exceeded t h e  DOT aver -  

age impai  rment percentages.  Whi l e  permanent p h y s i c a l  impa i  m e n t  i s  t h e  

norm f o r  OAIS-4 and -5 cases, we d i d  n o t  observe t h e  l e v e l  o f  s e v e r i t y  

p r o j e c t e d  b y  DOT. 

I n  c o n t r a s t  t o  t h e  h i g h e r  wage losses ,  t h e  DOT medica l  c o s t s  a r e  

c o n s i d e r a b l y  l ower  f o r  OAIS-3 t o  -5 .  Besides d i f f e r e n t  methods o f  com- 

p u t a t i o n ,  t h e r e  may be a  r e a l  d i f f e r e n c e  i n  t h e  s e v e r i t y  o f  i n j u r y  i n  

t h e  two s e t s  o f  s t u d y  da ta .  For  example, t h e  number o f  h o s p i t a l  i n -  

p a t i e n t  days f o r  O A I S - 3  t o  -5 i n  t h i s  s t u d y  averaged two t o  t h r e e  t imes 

t h e  DOT h o s p i t a l  days. 

The two-to-one d i f f e r e n c e  i n  OAIS-1 c o s t s  i s  a l s o  s i g n i f i c a n t  
because o f  t h e  p r o p o r t i o n a t e l y  l a r g e  number o f  OAIS-1 cases. T h i s  



d i f f e r e n c e  i s  due p r i m a r i l y  t o  a  d i f f e r e n c e  i n  v e h i c l e  damage e s t i -  

mates, The F lo ra  average o f  $885 i s  l i k e l y  h i gh  because on l y  l a t e -  

model cars i n  a  r e l a t i v e l y  a f f l u e n t  county were inc luded  i n  t he  sample. 

On the  o t h e r  hand, a l l  v e h i c l e  damage i n  t h i s  s tudy was d i v i d e d  by the  

number o f  occupants i n  each c a r  and a t t r i b u t e d  equa l l y  t o  each occu- 

pant.  On a  pe r - veh i c l e  bas is ,  t he  OAIS-1 v e h i c l e  damage costs  were 

almost i d e n t i c a l  t o  t he  DOT ayepage. Whi le t he  DOT r e s u l t s  a re  used 

on a  per-occupant bas is ,  i t  i s  n o t  c l e a r  i f  t he  OAIS-1 v e h i c l e  damage 

was o r  was n o t  de r i ved  on a  per-occupant bas is .  I f  the  DOT OAIS-1 

veh i c l e  costs  were der i ved  on a  per-occupant bas is ,  the two-to-one 

d i f f e r e n c e  may be due t o  b iases i n  t he  two se ts  of s tudy data.  For 

example, i t  i s  poss ib l e  t h a t  a  s i g n i f i c a n t  number of minor v e h i c l e  

damage i n c i  dences a re  n o t  r epo r t ed  t o  insurance compani es and hence 

a re  no t  inc luded  i n  t he  DOT ana l ys i s  o f  insurance claims f o r  OAIS-1 

cases. 



T a b l e  11 

Summary o f  OAIS-1 t o  -5  F i n a n c i a l  Consequences i n  1975 D o l l a r s  

Mean : 19,358 28,763 1,346 50 5 4 7 
Median:  3,861 4,239 541 361 0 

Wages Minimum: 0 0 0 135 0 
L o s t  Maxi  mum 1 31 3 1 24 173,075 5,534 1,203 782 

DOT-Market : 126,650 55,550 1,645 865 65 

Mean : 40,493 13,925 4,424 850 117 
T o t a l  Median:  1 3,294 10,492 3,849 636 38 
Med i ca l  Minimum: 2,796 2,124 1,819 229 0 
Cos ts  Maximum: 212,571 58,512 8,922 1,819 1227 

DOT-Market 17,345 7,450 1,620 61 5 100 

Mean : 2,496 2,008 2,184 1,507 885 
Medi an : 2,538 1,728 3,140 1,256 0 

V e h i c l e  Minimum: 434 421 0 7 54 0 
Damage Maxi mum : 4,396 5,335 5,024 1,758 301 4 

DOT-Market : 3,990 3,960 2,920 1,865 1595 

Mean : 2,649 2,132 * * - - 
Lega 1 Median : 0 0 - - - - - - 
and Minimum: 0 0 - - - - - - 
C o u r t  Maximum: 26,260 16,826 - - - - - - 
Costs DOT-Market : 1,645 1,090 770 150 140 

Mean : 3,138 97 - - - - - - 
O the r  Median : 830 53 - - - - - - 
Repor ted  Minimum: 4 6 0 - - - - - - 
Costs  Maximum: 18,460 244 - - - - - - 

Mean : 73,418 46,924 7,568 2,497 983 
T o t a l  Median:  19,110 18,121 5,972 2,443 68 
Costs Minimum: 4,730 4,457 2,569 1,775 0 

Maximum: 364,693 217,979 16,313 3,382 4327 
DOT-Sub: 149,630 68,050 6,955 3,495 1900 

** 
Number o f  Responses : 13 12 9 5 20 

*Unknown b u t  n o t  z e r o  
**CAUTION: Due t o  l i m i t e d  sample s i z e  and r e p r e s e n t a t i v e n e s s ,  skewed d a t a  

and l a r g e  v a r i a b i l i t y ,  t h e  r e s u l t s  p r e s e n t e d  i n  t h i s  r e p o r t  
a r e  i l l u s t r a t i v e  o n l y .  No i n f e r e n c e s  t o  o t h e r  p o p u l a t i o n s  seem 
a p p r o p r i a t e .  



5.0 CONCLUSIONS AND RECOMMENDATIONS 

The p r imary  o b j e c t i v e  o f  t h i s  s tudy was t o  develop a  methodology f o r  

c o l l e c t i n g  c o s t  da ta  by means o f  d i r e c t  i n t e r v i e w s  w i t h  s e r i o u s l y  i n j u r e d  

a c c i d e n t  v i c t i m s .  Th is  c l i n i c a l  approach has been moderate ly  successfu l  , 
and a  s i m i l a r  approach i s  he re  recommended f o r  l a r g e r  and more ( n a t i o n a l l y )  

r e p r e s e n t a t i v e  samples. I n  t h i s  s e c t i o n  we o f f e r  comments on methodology 

a p p r o p r i a t e  t o  a  l a r g e r  s tudy.  These comments a r e  organ ized i n  t h e  f o l -  

l ow ing  f i v e  s e c t i o n s :  

1. Sample s e l e c t i o n  
2 .  Data c o l l e c t i o n  procedures 
3. The data  c o l l e c t i o n  i ns t rumen t  
4. Other f i n a n c i a l  consequences 
5. Psycho1 o g i  c a l  consequences 

5.1 Sample S e l e c t i o n  

The da ta  c o l l e c t e d  i n  t h i s  p i l o t  s tudy  o f  Washtenaw County i s  c l e a r l y  

n o t  t y p i c a l  o f  t h e  n a t i o n ,  and i t  would be dangerous t o  e x t r a p o l a t e  t h e  

r e s u l t s  presented here t o  any l a r g e r  p o p u l a t i o n .  The Na t iona l  Acc ident  

Sampl i n g  System (NASS) p rov ides  a  p o s s i b l e  framework f o r  t h e  methodology 

developed here. 

A l though s t r a t i f i c a t i o n  and w e i g h t i n g  a t  t h e  l o c a l  l e v e l  w i t h i n  NASS 

have n o t  y e t  been s p e c i f i e d ,  i t  i s  c l e a r  t h a t  t h e r e  would be some g a i n  ( f o r  

t h e  devel  opment o f  c o s t  i n f o r m a t i o n )  i n  s t r a t i f y i n g  so t h a t  approx imate ly  

equal numbers o f  cases a t  each OAIS l e v e l  would be obta ined.  The range o f  

c o s t s  i n  each o f  t h e  OAIS l e v e l s  r e p o r t e d  here  i s  l a r g e ,  and t h i s  suggests 

t h a t  a  l a r g e  sample would be needed t o  ach ieve t h e  p r e c i s i o n  needed f o r  * 
c o s t - b e n e f i  t analyses,  The procedures o f  NASS f o r  m i n i m i z i n g  m iss ing  data  

and f o r  p r e c i s e  data c o l l e c t i o n  should be usefu l  ad junc ts  t o  t h e  p resen t  

problem. 

* 
NASS i s  be ing  preceded by t h e  c u r r e n t  NCSS (Na t iona l  Crash S e v e r i t y  

Study) which i s  c o l l e c t i n g  medical  t rea tmen t  (e.g. ,  f i r s t  a i d ) ,  t h e  number 
of o u t p a t i e n t  v i s i t s ,  days o f  a c t i v i t y  r e s t r i c t i o n ,  l o n g  term d i s a b i l i t i e s ,  
and s u r g i c a l  procedure codes. No c o s t  va lues a r e  be ing c o l l e c t e d  i n  NCSS 
a t  p resen t .  



5 .2  Data C o l l e c t i o n  Procedure 

The procedures f o r  data c o l l e c t i o n  i nvo l ved  bo th  l o c a t i n g  and sub- 

sequen t l y  i n t e r v i e w i n g  t he  se lec ted  sub jec t s .  I t  seems l i k e l y  t h a t  ou r  

exper iences (as d iscussed i n  s e c t i o n  3 )  can be viewed as t y p i c a l  o f  any 

f u t u r e  s tudy.  I n  p a r t i c u l a r ,  l o c a t i n g  sub jec ts  proved t o  be much more 

d i f f i c u l t  than e l i c i t i n g  i n t e r v i e w s .  The l o c a t i o n  problem may have been 

exaggerated because t he  l o c a l  popu la t i on  conta ined so many mob i le  ( c o l  l ege  

age) people.  

An a1 t e r n a t i v e  p l an  f o r  1  o c a t i  ng sub jec ts  i s  recommended--speci f i c a l  l y  

t h a t  of c o l l e c t i n g  i n f o r m a t i o n  as soon as p o s s i b l e  a f t e r  t h e  acc i den t  and 

f o l l ow ing  up on a  r e g u l a r  bas is  (e ,g . ,  each s i x  months) u n t i l  a l l  r e p o r t a b l e  

cos t s  had been incur red .  I d e a l l y  t h i s  cou ld  be done i n  con junc t i on  w i t h  an 

on-going f i e l d  acc iden t  i n v e s t i g a t i o n  program such as NASS i n  which t h e  

sub jec ts  had a l ready  been l oca ted  and contacted,  Th i s  approach should 

improve the  o v e r a l l  response r a t e ,  and t h e  survey cos t s  should be reduced 

apprec iab ly  . 
A te lephone c a l l  i s  an e f f e c t i v e  technique f o r  making i n i t i a l  con tac t ;  

t h e  purpose o f  t he  c a l l  was t o  e x p l a i n  t he  p r o j e c t  and t o  e s t a b l i s h  an 

i n t e r v i e w  appointment w i t h  t h e  sub jec t .  Telephone c a l l s  were a l s o  made f o r  

cases i n  which t h e  i n i t i a l  con tac t  was made by m a i l  i n  o rder  t o  f u r t h e r  

e x p l a i n  t h e  p r o j e c t  and t o  s e t  an i n t e r v i e w  t ime.  The exp lana t i on  o f  t h e  

p r o j e c t  p rov ides  t he  o p p o r t u n i t y  f o r  " in formed consent"  by t he  sub jec t .  

The personal  i n t e r v i e w  i n  t h i s  s tudy was regarded as an e f f e c t i v e  

data c o l l e c t i o n  technique because o f  t he  e x t e n t  and d e t a i l  o f  t h e  in fo rmat ion  

c o l l e c t e d .  Most f r e q u e n t l y  t h e  i n t e r v i e w s  were conducted i n  t h e  s u b j e c t ' s  

home, b u t  t he  oppo r t un i t y  of meet ing a t  o t h e r  l o c a t i o n s  (e.g., over lunch)  

should a l s o  be prov ided.  I n  a  few cases telephone i n t e r v i ews  proved t o  be 

n e a r l y  as usefu l ,  and these should be o f f e r e d  i f  a  personal v i s i t  cannot 

be arranged. I f  requested t he  sub jec t  should be ma i led  o r  supp l i ed  w i t h  a  

w r i t t e n  d e s c r i p t i o n  o f  t h e  s tudy and/or o u t l i n e  of t he  des i r ed  data.  The 

l a t t e r  pe rmi ts  the  s u b j e c t  t o  be b e t t e r  prepared, and i t  i s  e s s e n t i a l  f o r  

s t r u c t u r e d  telephone i n t e r v i e w s .  



5.3 Data C o l l e c t i o n  Ins t rumen t  

The s t r u c t u r e d  i n t e r v i e w  form (Appendix D) proved s a t i s f a c t o r y  f o r  

i n t e r v i e w i n g  OAIS-4 and -5 sub jec ts ,  a1 though some improvements i n  t h e  

sequence o f  q u e s t i o n s  a r e  d e s i r a b l e ,  

There i s  a  need t o  ask a  d i f f e r e n t  s e t  o f  ques t i ons  depending on t h e  

OAIS l e v e l .  For  example, " fune ra l  expense" i s  n o t  an a p p r o p r i a t e  q u e s t i o n  

f o r  OAIS-0 o r  -1 s u b j e c t s ,  w h i l e  " d i s a b i l i t y "  i s  n o t  an a p p r o p r i a t e  q u e s t i o n  

f o r  f a t a l i t i e s .  Thus i t  would be u s e f u l  t o  have seve ra l  d i f f e r e n t  forms t o  

be used acco rd ing  t o  t h e  s u b j e c t ' s  i n j u r y  l e v e l ,  perhaps one f o r  OAIS-0 t o  

-3, ano the r  f o r  OAIS-4 and - 5 ,  and a  f i n a l  one f o r  f a t a l i t i e s .  Wh i le  t h e  

forms developed under t h i s  program were used f o r  s t r u c t u r e d  i n t e r v i e w s  b o t h  

i n  person and by  te lephone,  t h e y  a r e  n o t  judged a p p r o p r i a t e  f o r  m a i l i n g  t o  

respondents.  Because o f  t h e  l i m i t e d  number o f  c o s t  components i n v o l v e d  t h e  

p o s s i b i l i t y  o f  deve lop ing  a  m a i l e d  fo rm f o r  OAIS-0 (and perhaps OAIS-1) 

s u b j e c t s  shou ld  be cons idered.  

As d iscussed i n  S e c t i o n  3, seve ra l  a u x i l i a r y  forms and l e t t e r s  were 

used i n  t h i s  s tudy .  These a r e  presented i n  Appendix C as examples, a l t hough  

t h e  exac t  word ing o f  forms i n  a  f u t u r e  s tudy  shou ld  be t a i l o r e d  t o  t h a t  e f f o r t .  

5 .4  Other  ( D i r e c t  and I n d i r e c t )  F i n a n c i a l  Consequences 

E s s e n t i a l l y  t h e  o n l y  c o s t s  c o l l e c t e d  i n  t h i s  s tudy  were t h e  d i r e c t  

c o s t s  t o  t h e  a c c i d e n t  v i c t i m .  Many i n d i r e c t  c o s t s  (such as i nsu rance  ad- 

m i n i s t r a t i o n )  cannot  be determined on a  c l  i n i c a l  i n t e r v i e w  b a s i s .  The 

d e t e r m i n a t i o n  o f  what c o s t  components a r e  a p p r o p r i a t e  dependson t h e  app l  i c a t i o n  

of  t h e  r e s u l t s ,  and t h e  p o s s i b l e  range o f  a p p l i c a t i o n s  has n o t  been addressed 

i n  t h e  p r e s e n t  work. I t  would seem p o s s i b l e  t o  des ign  a  j o i n t  survey t o  

c o l l e c t  i n d i v i d u a l  d i r e c t  c o s t s  f rom a  c l i n i c a l  s tudy  w h i l e  u s i n g  i n d i r e c t  

aggregate  d a t a  t o  deve lop o t h e r  c o s t s  n o t  known by t h e  a c c i d e n t  v i c t i m  ( t h e  

c o s t s  o f  p o l  i c e  a c c i d e n t  i n v e s t i g a t i o n ,  t r a f f i c  de lay ,  repa i r / rep lacemen t  

of s t r u c k  o b j e c t s ,  e t c . ) .  I t  was a n t i c i p a t e d  t h a t  t h e  l a t t e r  i t e m  ( r e p a i r  

of s t r u c k  o b j e c t s )  m i g h t  be l e a r n e d  from t h e  c l i n i c a l  s tudy,  b u t  a l t hough  

many a c c i d e n t s  i n v o l v e d  such p r o p e r t y  damage, o n l y  one person i n t e r v i e w e d  

had a c t u a l l y  been b i l l e d  f o r  such damage. 



Other  c o s t  d e f i n i t i o n  problems o f  t h e  p r e s e n t  s tudy  i n c l u d e d  wage 

losses  f o r  non-working pa ren ts ,  s tuden ts ,  and c h i l d r e n .  We have sometimes 

used " t i m e "  r a t h e r  than " c o s t "  as a  measure o f  l o s s - - f o r  example, t h e  

days o f  a c t i v i t y  r e s t r i c t i o n  r a t h e r  than  t h e  l o s t  wages, T h i s  prob lem 

becomes p a r t i c u l a r  acu te  f o r  f a t a l  i t i e s - - e . g ,  , d e c i d i n g  what wage l o s s  t o  

a s s i g n  t o  a  deceased female h i g h  schoo l  s e n i o r .  

5 . 5  Psycho log ica l  Consequences 

The p s y c h o l o g i c a l  consequences o f  severe  i n j u r y  and dea th  a r e  borne 

by r e l a t i v e s  o f  t h e  i n j u r e d  o r  f a t a l  v i c t i m s ,  and t h e r e  i s  n o t  a  conven ien t  

s c a l e  a v a i l a b l e  f o r  measur ing these.  We have done l i t t l e  more i n  t h i s  

s tudy  than  t o  r e p o r t  some anecdotes of  such e f f e c t s ,  and t o  n o t e  t h a t  i n  

f a t a l  cases s e v e r a l  y e a r s  o l d  t h e  r e k i n d l i n g  o f  t hough ts  about  t h e  a c c i d e n t  

i n h i b i t e d  f r e e  d i s c u s s i o n  w i t h  t h e  i n t e r v i e w e r ,  We n o t e  t h a t  t h e s e  con- 

sequences of severe  a c c i d e n t s  a r e  v e r y  r e a l ,  and t h a t  a  f u l l  unders tand ing  

o f  t h i s  r e q u i r e s  development o f  a  measurement s c a l e .  

There have been any number o f  p s y c h o l o g i c a l  s t u d i e s  on t h e  phenomenon 

o f  t h e  d y i n g  p a t i e n t  and t h e i r  r e l a t i v e s / f r i e n d s ,  b u t  few s t u d i e s  o f  t h e  

phenomenon o f  sudden, unexpected dea th  casued by  a c c i d e n t s  o r  o t h e r  f a c t o r s  

such as c a r d i o v a s c u l a r  d isease - p a r t i c u l a r l y  on t h e  impact  o f  s u r v i v o r s .  

Working w i t h  t h e  bereaved remains an " a r t . "  F lesch  d i d  conduct  a  sys temat i c  * 
s tudy  o f  f o u r  f o l l o w - u p  i n t e r v i e w s  w i t h  s u r v i v o r s .  The f i n a l  i n t e r v i e w ,  one 

y e a r  a f t e r  t h e  death ,  was concerned w i t h  a n n i v e r s a r y  r e a c t i o n s .  No s t u d i e s  

concern ing t h e  l o n g e r  te rm (e,g.,  ove r  2 y e a r s )  impact  of  sudden dea th  on 

s u r v i v o r s  was found.  

* 
F lesch,  R . ,  "A  Guide t o  I n t e r v i e w i n g  t h e  Bereaved" Jou rna l  o f  Thanato logy 

V .  3, p p .  93-103. 1975. 
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THE FINANCIAL CONSEQUENCES OF AUTO ACCIDENTS 
Jairus D. Flora, Judith Bailey, and James ODay 

INTRODUCTION 
This article presents the design and results of a 1974 

HSRI pilot study of personal and financial costs to  
automobile-accident victims. The study was designed to 
determine the feasibility of obtaining data from a defined 
sample of a population of accident victims through 
telephone interviews and mailed questionnaires, and to 
assess the quality of  the information obtainable from such a 
survey. 

Previous attempts to estimate losses of automobile- 
accident victims have suffered from several problems: (1) 
the wide range of reported estimates has resulted in a lack 
of their acceptance; (2) in many reports, the estimated 
average costs have not been based on a well-defined sample 
of automobile accidents; (3) many estimates have lacked 
detail, and typically have consisted only of gross averages of 
total costs for fatal accidents, injury accidents, and 
property-damage accidents. 

More precise data have numerous uses. Separate cost 
estimates in several categories (e.g., emergency medical 
costs, hospitalization and other medical costs, lost wages) 
would aid persons planning medical care facilities, insurance 
programs, and the like. Further, estimates that would be 
widely accepted - by government, insurance companies, 
and manufacturers - could form the basis for more precise 
costlbenefit analyses of  the potential value of any proposed 
safety feature or program. Such cost estimates would need 
to be specifically related to  injury severities, because safety 
devices reduce the severity of accidental injuries but d o  not 
eliminate all of them. Consequently, it would be most 
useful to have separate cost estimates for various accident 
severities. Valid cost estimates for each injury severity 
could be combined with estimates of the distribution of the 
accidental injury severities to  obtain figures for average 
costs as desired. 

This study used a well-defined sampling approach to 
determine the feasibility of its application to a defined 
although somewhat special population. The results and 
conclusions presented are necessarily restricted to this 
population, but the methodology developed and the 
preliminary estimates could be used in a larger study to 
estimate the costs of accidents for other populations of 
accident victims. 

THE POPULATION STUDIED 
The accident cases studied in this pilot survey were 

randomly selected from the files of Dr. Donald Huelke, 
professor of anatomy at the University of Michigan, who 

has been investigating injury accidents in Washtenaw 
County, Michigan, for several years. For the past five years, 
his investigations have been focused on crashes that involve 
American-manufactured cars less than three years old, and 
that result in an injury serious enough t o  require hospital 
treatment. The cases included in the pilot survey were 
restricted to  victims of accidents that occurred between 
April 1, 1972, and April 1 ,  1973. This restricted time was 
selected with the idea that those accidents were recent 
enough to afford a good chance of identifying the victims, 
yet would have occurred long enough ago that most of the 
results and costs would have been settled. 

SELECTION OF THE SAMPLE 
A table of random numbers was used to select a random 

sample of twenty persons who had sustained an injury 
classified on the Abbreviated Injury Scale as a "1" injury. 
An independent sample of twenty persons with an AIS 
injury of level "3" was also drawn. At a later point in the 
study, an additional sample of twenty individuals with an 
AIS of 2 was also drawn. The names and addresses of the 
individuals in the sample cases were determined from the 
case files, and attempts were made to contact these 
individuals to obtain the information desired. In cases 
where the victim was a child, the information was sought 
from a parent or guardian. 

The Abbreviated Injury Scale (AIS) is a scale developed 
by Dr. John States and an ad hoc committee of the Society 
of Automotive Engineers for summarizing injuries ac- 
cording t o  severity.* The procedure for determining the 
overall AIS is as follows. Each injury is classified according 
to type (e.g., fracture or laceration), location (e.g., face, 
forearm), and severity (e.g., length of laceration, simple or 
compound fracture). Then, the injury characteristics are 
compared with a set of guidelines, determining the AIS 
code. 

THE SURVEY 
A preliminary questionnaire instrument for the survey 

was developed. The assumption early in the study was that 
all information would be obtained from a personal 
interview - or, if that were not feasible, by a phone 
interview. The expectation was that only a small portion of 
the responses would be obtained by mail - that is, from a 

*Harold A. Fenner, Jr., "Development of a Medically Acceptable 
Injury Scale," Proceedings. Collision Investigation Methodology 
Symposium. Warrenton, Va. 1969, pp. 632-653. 
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respondent-conipleted quest ionna~re .  However, i t  became 
ev~den t  during this study that some portion of  the 
responses in any large-scale survey of  accident victims may 
need to  be obtained from a mail survey o ~ ~ l y .  without any 
persons1 interview. In view of this, the survey instrume~it  
and associated instructions used in this pilot survey would 
rleed sribstantial ~.evision to Iniprove their con~pretiension to 
a ~?erson filling out the cjuestionnaire or1 his own.  

In the questionnaire. several differel11 costs were sought 
as separate items, so that they could be used to  calculate 
separate dverages for the es t i~nates .  For e x a ~ n p l e ,  the 
medical costs were separately ca t egor i~ed  as anibulance 
scrvice, hospitali/.ation, physician, ancillary services, drugs, 
and special equiplnent. Wage loss was aakctl for specifically, 
2nd t111le I O S I  fro111 us11a1 occupat io~i  - e.g.. work,  school, 
or Iiousework - was also sought 111 order to provide 
e s~ i~ i i a t e s  011 a coInmotl ground. The presence and degree of 
any permanent inlpairmerit or disfigurenien! was also 
investigated. Incidental costs, such as substitute transporta- 
tion or extra child care, were also included. Intangible 
;outs. ~ ~ i l t ~ b l y  pain and sut'fering, were not sought in the 
quesrior~naire.  T o  determine the proportion of costs 
recovered b y  medical or automobile insurance or recovered 
through legal action. the source of payment of each cost 
was sought. 

RESPONSE RATES 
T11c ~espot ise  rates obtained were: O5'% of the AIS 

Itvel-l injuries, 750: for the AIS level-? injuries, and,  to 
d ~ t e ,  35',;' hlr llle AIS le\el-.? injuries. I t  is expected that 
auctit~onal responses from ihe AIS level-' sarnple will he 
cbbtai~ied. l-lowevcr, this sample was selectcd considerably 
ai'tcr the tirst two,  and only mail responses were solicited, 
s o  3 somewhat lower resporlse rate niay result. Table 1 
su~ilr:iarici.s :tie response experierlce for the three samples 
it: terms of  the type o f  interview obtained. 

The number of subjects reported in Table 1 is larger than 
20 in the AIS-I and AIS-3 groups. This is because 
uzcdsionally several family members received the same 
severity injury in one accident. When this occurred, data 
were ob:a~ned separately on all perons injured in the 
a ~ , c ~ d e n t  and living at the address where the interview was 
conducted. This additional data ,  obtained with negligible 
addiriondl effor!, provided data on slightly more individuals 

and tended to  iniprove the quality of the data overall, since 
i t  avoided possible confusion about which member of the 
faniily sustained which costs, and also elicited better 
cooperation from the subjects. 

The effect of  this procedure was to  change the type of 
sampling. Initially, a simple random sample of injured 
persons within injury categories was contemplated. The 
result is, instead, a cluster sample within injury categories. 
The major effect of this difference would be t o  change the 
variance estimates. Froni these preliminary results, it 
appears that the distinction may only be important for the 
AIS-I category. The difference in the other categories is 
much snlaller. Fro111 the practical point of view, the cluster 
sampling may be the mure efficient, since the major effort 
seems to  be associated with the location of the subject and 
the interview. Additional persons may be included in the 
interview a t  a negligible cost. 

The most serious problem in obtaining responses was 
locating the individuals. A surprisingly large proportion of 
the accident victims either had no telephone or  had an 
unlisted number,  had changed their place of  residence 
without leaving a forwarding address, or had given a 
fictitious address initially. Approximately 20% of each 
sample was found to  be unlocateable (the specific 
proportions were 2596,2096, and 90% for the AIS-1, -2, and 
-3 levels. respectively). These rates of nonresponse could 
have injected certain biases in to  the survey results. For 
example, those persons who were unlocateable may have 
consisted largely of  students,  who ,  being younger, may have 
had more or less costly injuries. For example,  their wage 
loss may have been less, due to  a lower salary rate. 

Investigation o f  the ages, sex, and other characteristics 
of the non-respondents was limited because of the small 
numbers involved. N o  obvious differences between 
respondents and non-respondents were found,  probably due 
t o  the small numbers involved. The range in ages was about 
the same for both  respondents and non-respondents. There 
were n o  female respondents in the AIS-2 group but  over all 
groups n o  difference in response rate b y  sex was evident. 

The other  non-respondents - w h o  were located but  
refused t o  participate - may represent o ther  potential 
biases. The persons who  refused may have done so because 
of  pending litigation or concern for the possible assignment 
of fault. There was some reluctance t o  talk about  accidents 
which involved serious injury, perhaps as a result of  guilt 

Table I Response Rare by Type o f  Data Collecrion. 

Number 
Responding 

AIS Personal to Number Not Number of Number of 
Citegory Interview Telephone Mail Located Non-Responses Subjects --- - 
I 6 5 9 5 4 29* 
2 * *  - 5 5 10 20 
3 3 0 6 4 9 2 2  

*One subject had died of causes unrelated to the accident.  
**Only mail interviews were a t tempted.  
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feelings. At any rate, the non-respondents may differ from 
the respondents in demographic or socio-economic 
variables, or in the types of injuries they sustained. Some 
information regarding possible differences can be obtained 
from the files on exact type of injury and body part 
affected, and also on age and sex. No notable differences 
were found, although the very small sample sizes preclude 
any firm conclusions. 

RESULTS OF THE PILOT STUDY 
The data from the various groups are summarized in 

Table 2 ,  which presents four data items: total medical cost, 
wages lost, property damage loss (vehicle), and duration of 
activity restriction. Although the questionnaire was 
designed to provide finer data divisions, particularly of the 
medical costs, for the most part the small sample sizes 
resulted in too few entries for most of the finer 
subdivisions. One exception was the cost of ambulance 
service. This cost was reported by all of the AIS-2 and -3 
respondents, and by 70% of the AIS-I respondents. The 
cost was ususally $1 5 or $30, but in one case was $50. The 
few persons who did not indicate any cost due to 
ambulance service usually reported that they rode to the 
hospital with a friend. Thus, it would be reasonable to 
assign them a small cost, even though they did not pay it 
directly. 

As would be expected, all data elements showed a 
tendency to increase with the increasing AIS category. The 
mean total costs to the individuals were $764, $1942, and 
$5885, respectively, for AIS-1, -2,  and -3 groups.* The 

*One person in the sample of AIS-3 injuries refused to supply 
information on wage loss. He did lose 16 months from work, so his 
wage loss must have been substantial. At the minimum wage it 
would have been $6300; at the mean wage for the area it would 
have been $18,700. Inclusion of these values would raise the mean 
total loss for AIS-3 to $691 2 or $8281. 

mean length of activity restriction was 4 days, 30 days, and 
106 days, respectively. The losses to  individuals in the 
AIS-1 category were quite skewed, with the major loss 
usually the damage to the vehicle. Most of the medical costs 
among the AIS-I victims were relatively small; the median 
was $30. However, occasionally large losses were 
encountered. In the sample, one person required nearly 
$1000 worth of dental work. Typically, the major medical 
cost among the AIS-I group was transportation to the 
emergency room and the use of emergency room services. 
In the other two categories, this was a negligible part of the 
medical expense. 

as-1 
Persons who were included in the sample of AIS-1 

victims were the easiest to locate and were the most 
cooperative in providing information. As a result, there is 
more information on this group, and it tends to be of 
higher quality than for either of the other groups. Thirty 
percent of those interviewed reported no medical costs 
whatever associated with the accident, even though in some 
cases they did report "riding to the emergency room with a 
friend" and "being looked over." Consequently, there is 
probably a slight bias toward underreporting of medical 
costs here. All of these individuals did go to a medical 
facility and did undergo some kind of an examination. Thus 
a minimum transportation charge and a minimum 
emergency room charge is probably the true minimum, 
rather than zero. If only those who reported some medical 
expense are included in the average, the mean changes from 
$92 to $13 1 for total medical expense. On the other hand, 
the sample included only those AIS-1 injuries which did 
receive some medical attention. The total population of 
AIS-I injuries probably has an even smaller average medical 
cost. For these persons, the majority of the total medical 
cost was the transportation and examination. The costs did 
range up to nearly $1000, however, indicating that these 

Table 2. Summary o f  Costs Reported by Respondents 

Total Property 
A1 S Number of Medical Wages Damage Total Activity 
Category Respondents Cost Lost Costs Cost Restrictions - - - 
1 20 Mean: $92 $39 $705 $764 4 days 

Median: $30 0 0 none 
Range: $0-$965 $0-$650 $0-$2400 $0-$3365 0-44 days 

2 5 Mean: $660 $420 $1 200 
Median: $500 $300 $1000 
Range: $180- $112- $600- 

$1430 $1000 $1400 

3 Y* Mean: $3478 $1119* $1739 
Median: $3065 $450* $2500 
Range: $1430- $ 0 - $ 4 6 0 0 ~  $0-$4000 

$7014 

$1942 30 days 
$1 900 30 days 
$1380- 21-50 days 

$2630 

$5885 106 days 
$4644 56 days 
$1998- 4 4 5 0  days 

$12,685 

*One peryon refused to supply data on wage loss, but dld indicate a loss of 16 months of work. The total cost 
and the wage loss are based only on the 8 individuals supplying complete information. 
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data may be quite skewed. The largest bill was due to 
damage to teeth,  requiring extensive bridge work. All 
persons reported recovering 100% of their medical costs 
from svnle form of insurance. 

Wage loss among the AIS-1 individuals tended to  be 
minimal. Most did not lose any time ft-om work, and some 
were not gainfully employed. Only four persons reported 
any loss, and those losses ranged from $14 to  $650.  
Averaged over all victims, the mean is $40;  averaged over 
only the four who reported a loss, the mean is $200. The 
,job st;itus of  the victim and the day on witich the accident 
occuts even tlie iirile of day appear t i )  he irnportanl 
detenl~iriations in tlie wage loss for [his group. All four 
perwrls who reported wage loss also reported that they 
recovered i t  eitiicr tlirough sick leave or througl~ workman's 
c ~ r i i p e r i ~ a t i i ) ~ l .  

The damage to tlie vehicle was typically the largest 
dollar loss among these persons, though not all persons 
sustained this loss. Slightly over half were riding in someone 
clsc's vchiclc. at the time of the accident. However, t o  arrive 
21 ;in average cost per occupanl,  the cost is distributed over 
;ill O C L . L I ~ ~ I ~ S  in the vehicle involved in the accident. The 
III.'~:I of the reported da111;lges was $1567.  However. the 
i1lc;111 damage cost per victim wds only $705. Note that the 
file i ~ 0 1 1 1  ~ 1 1 1 c h  these cases were sarnpled is a file of 
;~ccidcnts ~nvolviilg late-model cars. At the time of tlie 
accidents, the cars involved were n o  more than two years 
old. This vi.l?iile-selection bias produced an abnormally 
11igi1 danxige figure. 

Ac(ivity ~cstrictions resulting from these injuries tended 
io  hi' i~lild ~ r r ~ d  not of long duration. Slightly over half the 
i.ictiili< it'p'.~rtt'd ~ i o  act~vit! restrictio~i. Those who did 
iisi~c:II~ reported ;I restricticjn due to sore muscles. The 
I IV~I -age  duration oi' actlvity restriction was 10 days; the 
; iv~r.ige over all persons was 4 days. 

The lilcan total cost for these persons was $764.  
11owever. the median tot:11 cost \vas only $53. indicating 
that :nost AIS-l injur~ea result in a sn~all  to!al coat. while a 
t;'w result in rather large costs. Tile range in total c'osts was 
fro111 $0 to $3.305. In general, the small costs were 
associ:itetf u i l l 1  persons w h o  5ustained r ~ o  property-damage 
lo)>: 1111. IJIPC cost> wtr: ~rlcurred by i~idividuals whose 
vehisli. \+as darnaged. Meciical ios ts  we l t  usuully confined 
to t r a r i s l ? o ~ t ; ~ t i o ~ ~  atid exa1111r1ation. The major portion of 
ill:' !otal cost tended to he veilicle-related. 

AIS-2 

' f i~ i ,  d;~t:r fronl t l ~ e  AIS-2 group were not a f  as high 
~]:~.iliry ;is r liose from the other two samples. The primary 
reason f;)r this appears to be that this sample of accident 
victirr~s was ;~pproachcd only by mail. The questionnaire 
1.1seJ was the s:lrne preliminary version designed to be used 
by ,:ti il~terviewer. Consequently, respondents rnisunder- 
stood some questions slid failed to answer others.  T o  some 
extent this can be improved by a questionnaire designed for 

a mail survey. However, there will probably still be a 
tendency to obtain less complete information, particularly 
o n  dollar items such as wage loss, or dollar value of  loss of 
an automobile. These are somewhat sensitive items for 
some persons. 

Two of the five AIS-2 victims instituted suit t o  recover 
losses. Both cases were settled ou t  of court in favor of  the 
plaintiff. The accident victims received two-thirds of the 
settlerilent amounts,  the uther third paid legal fees. All of  
the individuals who did not institute suit ( 3  out of the 5 
returns to date) incurred some cash loss because their lost 
wages were only partly covered by sick leave or some form 
of insurance. All individuals in this sample received 
insurance or  o ther  payments to cover medical expenses and 
damage to  their automobile. However, the two persons who  
did institute suit had to pay some or all of their medical 
expenses first, then recover them in the settlement, which 
also included amounts for "pain and suffering" or 
"inconvenience" over and above the actual medical and 
legal costs. 

All of the AIS-2 victims sustained substantial medical 
costs. The mean medical cost was S660 and the median was 
S500. The costs reported ranged from $180  to  $1430. Thus 
there is some indication that medical costs in this group will 
be somewhat skewed. but not as much as were the costs in 
the AIS-I group. Ambulance costs tended to  be only a 
minor component of the medical costs in this group; the 
treatment or hospitalization cost was the major expense. 
All respondents reported that all medical costs were 
covered by insurance. 

All respondents reported some wage loss. Only the two 
who instituted suit recovered all of the lost wages. The 
losses out of pocket for the others ranged from S112 to  
$333. The total wage loss ranged from $200 t o  $1000,  with 
a mean of $420  and a median of 1300 .  Interestingly, one 
irldividual claimed to  have received 335% of his lost wages 
from sick leave. private income insurance, workmen's 
compensation. and other sources, over and above the 
co~npensation resulting from the settlement of the s u ~ t .  

Somewhat surprisingly, the losses froni vehicle damage 
among the AIS-2 victims were s!ightly less per darnaged 
vehicle than among the AIS-I victims. The average loss per 
victim was greater, however. Vehicle damage losses reported 
ranged from $600 to $1400,  with a mean of $1200 and a 
median of $1000. The accident victims reported the 
amount of their insurance settlement as the amount of 
damage. However, such responses to  the question 
concerning vehicle damage loss as ". . . totaled; $1 200. . ." 
indicate that these reported values may be low, because 
they are presumably for cars no more than two years old. 

Activity restriction ranged from 21 to  50  days, with the 
mean and median both being 3 0  days. The total monetary 
loss for these accidents ranged from $1380 to $2630. The 
mean total loss was $1942 and the median total loss was 
$1900.  Thus there is some ~ndication that,  at least for total 
cost, the data may be fairly symmetrically distributed in 
this group. 
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All persons in this group had extensive medical costs. 
The emergency service was negligible in relation to the total 
bill. Medical costs ranged from $1430 to $7014, with a 
mean cost of $3478 and a median cost of $3065. Here 
again it appears that the data may be reasonably symmetric 
rather than skewed. 

Of the nine responses from this group, four reported no 
wage loss and one person refused to answer the question. 
Among the losses reported, the range was from $900 to 
$4600, with a mean of $2238 and a median of $1725. The 
person who refused to answer this question did report a loss 
of 16 months from work. At the minimum wage this would 
have resulted in a loss of more than $6300. At the mean 
wage for this area, this loss would have been about 
$18.700. Inclusion of either of these values would have 
substantially increased the average loss per victim. 
Excluding the refusal, the average wage loss per victim was 
S1119. One of the persons reporting zero wage loss was a 
child; another was a student. Assigning a value to  time of 
activity restriction may be a better measure of loss than 
"wage loss," since some of the injured persons were 
non-working mothers or children. 

Vehicle damage losses averaged S 1739 per victim in this 
group, with three persons reporting no loss. The damage per 
vehicle ranged from $1650 to $4000, with a mean of 
$2608. Activity restriction ranged from 2 to 6 4  weeks, with 
a mean of ! 5.2 weeks and a median of 8 weeks. 

Total cost per victim ranged from $1998 to $12,685, 
with a mean of $5885 and a median of $4644 if the one 
refusal to report wage loss is excluded. If a minimum wage 
is dssumed and included, the mean increases to $6912 and 
the upper limit of  the range increases to $ 1  5,130, with even 
larger increases if the person who refused to answer earned 
substantially more than the minimum wage. 

The results of this pilot survey must be viewed with 
caution. First of all, they cannot claim to represent 
anything more than a rather special area. Secondly, the 
accidents from which the sample was drawn were restricted 
to  late-model vehicles. This could have had at least four 
effects. First, the costs of vehicle damage are probably 
somewhat larger than if all model years had been included, 
since costs for older cars are limited by the total worth of 
the car, which declines rapidly with age. Secondly, it is 
possible that injury severity may be associated with model 
year, or age. If this is SO, the restriction to  late-model cars 
may have resulted in a different set of injury severities or 
even different severities within the AIS categories. Thirdly, 
late-model cars tend to be associated with persons in higher 
economic status. This would tend to increase the loss due 
to lost wages, since these persons would tend to earn more 
per day. Finally, the ages of persons driving or riding in 
late-model cars may differ from those of the general 
population. Older persons are more susceptible to injuries. 
The older a person is, the longer the recovery time from an 
injury of a given severity. If older persons were 
overrepresented, the medical costs would be too high. The 

oldest persons in the sample were in their sixties. Thus, it is 
possible that too few elderly persons occupy new models, 
raising the possibility of an underestimate of average 
medical cost. 

Washtenaw County, where all of these persons were 
treated, has a high cost of medical care. Medical costs, 
particularly in the AIS-2 and -3 categories, would probably 
be substantially different in different geographical areas. 
The fact that most losses were covered by insurance - 
either health, car, or employment - is also rather unusual 
and reflects the affluence of the community, or perhaps 
that persons who drive late-model cars are more likely to  be 
insured. 

In spite of the limitations of the data, a comparison with 
other reported costs for injury accidents is interesting. 
NHTSA has used an estimate of $7300 per injury, the NSC 
has estimated a cost of $3100 per injury, and the RECAT 
report estimated a cost of $2750 per injury.* These figures 
can be compared to the estimated costs per injury in the 
three AIS categories found in the pilot study: $764, $1942, 
and S5885.** There are two additional AIS categories, for 
injuries more severe but not fatal (within 24  hours), which 
are not included and which would presumably have higher 
costs. However, injuries in these categories are relatively 
rare, and as many as 40% of persons initially categorized as 
having these severities of injuries eventually die as a result 
of the injuries. Those individuals would be included in the 
cost estimates for fatalities rather than for injuries. To get 
an average cost per injury, averaged over severities, the 
average cost within each severity must be weighted by the 
frequency of that severity to form a weighted average of all 
injuries. If this is done with the injuries in the file which 
was sampled, the resulting average cost per injury is $1 198. 
This is somewhat too low, because 2.6% of the non-fatal 
injuries were not included (the AIS-4 and -5). However, 
about 40% of these were eventually fatal and would not be 
included. Thus, even if the costs for these categories are 
substantially higher than for the first three, the mean injury 
cost would not be much affected. 

The Huelke file, which was used as the population for 
the sample, has a bias toward more severe (towaway) 
accidents than does the general population of towaway 
accidents in the County. For the most part, Dr. Huelke's 
cases are limited to those crashed vehicles from which at 
least one person was transported to  a hospital. A current 
study, based on a statistical sample of towaway accidents, 
shows a distribution with a lower proportion of severe 
accidents. Table 3 presents these two distributions of injury 
severity in towaway accidents. If the current distribution is 
used to calculate the weighted average, the result is $970 
per injury, with less than 0.6% of the injuries not included. 

*Need to Improve Benefit-Cost Analyses in Setting Motor Vehicle 
Safety Standards, B-164497 (31, Report to  the Committee on 
Commerce, U.S. Senate, by  the Comptroller to  the U.S., 
Washington, D.C. ,  Ju ly  1974, p. 10. 

"These costs include property damage. 



HIT LAB Reports 

Table 3. Injury Severity Distributions, Excluding Fatalities ond Non-lnjureds (AIS-0) in Percent 

AIS Proportion of 

Popu la t~on  1 2 3 4 5 total file injured - - - - -  
Washtenaw County 
Tow-aways 
1970-1973 80.6 10.3 6.5 0.8 1.8 62.1 
llSKl Restraint 
System Study 
Washtenaw and 
Oakland County 
1974-1 975 8 9  1 8.1 2.2 .5 .I * 55 .0 

*To da t e ,  !lo persons h ~ v e  received a 5-level injury; however, data collection is 
conr~nuing dl ld  so the  proportion has not been estirnated to be zero. 

This riieun cost per injury 1s considerably below the 
esti1nJti.s r h ~ t  have been used previously by the NSC, 
NHTSA. and RECAT ($3100 ,  $7300,  $2750). This could 
be due ro the fact that no information is included on  the 
total cost 01' [he  most severe non-fatal injuries - those in 
the AIS-4 and -5 categories. I t  is interesting to  calculate the 
total average cost per ~n ju ry  required in order that the 
weighted average would be as large as those previously 
cstirnated. This results in extremely large costs for the 
AlS-4 ilild -5 levei injuries: $31_C),620 to give the RECAT 
csti~ii;itc, $304,344 to give the NSC estimate, and 
51,177,17X to give (lie NliTSA estiriiate. These are 
ex~ l rn re ly  large val!.~es larger that1 the cost$ estiriialed for 
f'at;ll~[ies. I t  seellls unlrkely that the average costs for the 
'41s-4 ;iriJ -5 111juries are this high, although i t  is expected 
1h.11 thcy would he substantially higher than the AIS-3 
cosrh. The /\IS-4 dr~d -5 injuries would include sonie 
a~iii 'i~tei.h, as well a s  paraplegics, quadraplegics, severe brain 
dunl;~gc, ctc.  1:or sorlie of tliese, the costs associated with 
t l ~ c  :!~,ilii\ wh.)uld hi. estreniely lugh, and would exceed the 
<[!st of .I t'atlilrtj. Such severe cases are rare, even among the 
AIS-4 and -5 classifications, Iiowever, and it is unlikely tliat 
the average cost would be that high. 

The above considerations point out a discrepancy 
bctwceri [his study and previously published surveys: the 
previous cost estimates are much larger. To some extent ,  
tliis iliay be due to [lie fact that yrevious e s t i~~ la t e s  included 
~ ' ~ : . t s  wtii!:li are riot included here (e.g., ~ritarigible costs). 
The estirnatcs arrived at here are the results of a very sniall 
leasihil~ty siirvey. They are in no way definitive. The small 
surnplt. w e s  preclude any fir~ri  conclusioris. although the 
differences iri the esriniates are unlikely to have arisen 
zirlctly tlirough clia~lce.  

F:irlally, the differences rriay be due to a lack of 
sciisi t i~ity in the previous studies to the different injury 
sc?iel-ities. If the cost I'or ;jn AIS-3 injury were laken as the 
average cost per injury. the result would be 111 reasonably 
good agreement with the figure used by NHTSA, 
p;~rticularly if an estimate fur the refusal is included. 
However, the number 01' AIS-.?-level injuries is riiuch snialler 
than the total n u n ~ b e r  of non-fatal injuries: i t  is no  more 

than 3% of all nonfatal injuries. We feel that the differences 
are mostly due t o  a different severity of injury. There is a 
need for further work t o  resolve the differences and to  
provide an estimate which could be widely accepted. 

Need for Further Study 

Several aspects of this pilot survey indicate areas for 
further research. The survey instrument needs revision. This 
is particularly true if it is to be used in part as a mail survey. 
The best information is available from a personal interview, 
which is viewed as the most desirable data collection 
method. However, this may be supplemented by a mail 
survey to  investigate non-response. 

The optimal time after an accident t o  wait before 
collecting the data remains an open question. The difficulty 
in locating the persons in the sample indicates that the 1 - to 
:-year lapse used here may be too long. On the other hand. 
two cases in the total sample were still involved in 
litigation. This complicates data collection and increases the 
refusal rate. Sufficient time must also be  allowed for 
recovery from injuries in order to determine the total costs. 
Perhaps the best plan would be collect information as soon 
after the accident as possible to ensure location of the 
victims, then to follow up with subsequent data collection 
after six months.  The few cases which cannot be conipleted 
at  that time might be re-interviewed still later. 

A full-scale study should also include data on the AIS-4 
and -5 level injuries. These data will be difficult t o  obtain,  
both due to  the rarity of the occurrence and due to 
reticence of individuals involved to  provide them. However. 
if the costs of such injuries are as large as some of the 
previous estimates imply them to be ,  this would have 
crucial planning implications. A full-scale study might also 
address the question of estimating the costs associated with 
a fatality. One other category of possible interest would be 
the AIS 0 category -- those persons who were uninjured. 
Presumably they would have n o  medical costs, except 
perhaps an occasional examination, but they would incur 
property da~iiage costs and sonie inconvenience or lost 
time. 
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As mentioned previously, Washtenaw County is not 
typical of the nation. To be most useful, a national sample 
of injuries resulting from automobile accidents would be 
required. This could be coupled with a national sample of 
accidents, which would result in a distribution of the 
injuries by severities. Together, the cost by injury severity 
and the distribution of severities could provide solid 
information to base benefit-cost analyses upon. The total 
sample size necessary for the interviews would depend upon 
the precision desired and the detail desired in the data. For 
example, if separate cost estimates were desired for various 
geographical regions or for each state, this would increase 
the sample size considerably. If only a national figure is 
desired, then a total sample of 5,000 to 6,000 interviews 
would probably be sufficient. This would have to be 
supported with a national sample of accidents, to determine 
the distribution of injaries, and that would require the 
sampling and investigation of a much larger number of 
accidents. 

CONCLUSIONS 
The results of this study indicate that there is a wide 

difference in costs to accident victims with injuries in 
different AIS severities. In the lower severity categories, the 
costs are quite skewed and show a considerable variation. 
Most are associated with the property damage in the 
accident; the ambulance and examination in the emergency 
room are the only medical costs for the majority of the 
AIS-1 injuries. However, occasionally a person with an 
AIS-1 injury does have substantial medical costs. 

As the severity increases, the major portion of the cost 
of the accident shifts from the property damage to the 
medical costs and the lost wages. For injuries in the AIS-3 
category, medical costs and lost wages are roughly equal, 
with the property damage still a significant cost associated 
with the injury. 

With a one- to two-year time lag between the accident 
and the follow-up interview, considerable difficulty was 
encountered in locating victims. It is suggested that in 
subsequent studies, the initial collection of data concerning 
costs be instituted as soon as possible, with subsequent 
re-interviews to ascertain the final totals. The most useful 
information is obtained from a personal interview. 
Telephone interviews are nearly as useful, but in the present 
study they were often not possible because an unexpected 
proportion of accident victims either had no telephone or 
had an unlisted telephone number. Mail responses were 
difficult to obtain and resulted in the poorest information 
- in part because the sampling instrument had not been 
revised to make it fully intelligible for the respondents. 

A considerable proportion of non-responses was 
encountered, due primarily to inability to  locate persons in 
the sample. Once located, accident victims were quite 
cooperative; only one refused to respond to only one of the 
questions. 

The results of this survey are limited by the geographical 
area, the non-response rate, and the small sample sizes. The 
estimated costs per injury were substantially below those 
estimated by other sources. The estimate used by NHTSA 
corresponds reasonably well with the cost estimated here 
for AIS-3 severity. Injuries of this severity constitute only 
about 3% or less of all non-fatal injuries, and injuries more 
severe than AIS-3 constitute less than an additional 1%. 

Personal interviews of accident victims appears to  be a 
potentially useful method of obtaining data on costs of 
injuries resulting from motor vehicle accidents. However, 
the sampling costs of a national survey will be high, and 
must be coupled with solid information about the 
distribution of injury severities. A full-scale study should 
concentrate on obtaining data by interview - preferably in 
person, otherwise by telephone. Mail responses should be a 
last resort, possibly restricted to attempts to quantify biases 
caused by refusals or non-responses. 
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Societal Costs of Motor Vehicle 
Accidents - 1975 

Summary Discussion 

Motor vehicle accidents result in significant costs 
to individuals and to society at large. This report, 
which is an update and revision of a societal cost 
study published in 1972,' presents estimates of socie- 
tal costs through quantification of societal loss com- 
ponents. 

The purpose of this study is to assess some basic 
losses to society from motor vehicle accidents. Meas- 
urable cost components are identified to provide 
some indication of the scope of the human problem. 
However, the total of individual cost estimates of 
accidents should not be interpreted as the value 
placed on a life or  as the total cost of a fatality or 
injury to society. Neither is it the total amount that 
society is willing to spend to save a life or to prevent 
an injury. Rather, the cost components and the total 
of these components are indicators of the significance 
of the motor vehicle accident problem. 

The basic concept of societal loss is a decrease in 
individual and group welfare. Societal welfare is, in 
general terms, the sum total of individual well-being; 
and, in specific terms, it includes levels of health, 
production of goods and services (both qualitative 
and quantitative), personal satisfaction and happi- 
ness, and physical comfort. The concept goes beyond 
economic welfare, Precise specification of societal 
welfare would require determination of a consistent 
ordering of individual values and probably will never 
be specified in totality. In addition, quantification is 
not possible on all factors. The broad concept of 
societal welfare just described is embraced in this 
study with the recognition that all factors cannot be 
identif ed or measured. 

Sum~nary of Costs 

Application of the societal cost components and 
totals should be considered with this conceptual basis 
in mind. Thc primary usefulness of the cost estimates 
is to serve as an indication of the magnitude of the 
problem. Though the societal cost estimates can be 
- 
1 Socielal Costs of Motor Vcl~icle Acci~let~rs: Prelituinary 

Report, Washington, DC, Nationgl Highway Traffic Safety 
Administration, Apr. 1972. 

/ 
useful in a benefit-cost context, it should be recog- 
nized that a benefit-cost ratio or net benefit figure 
is only one component of a relatively substantial 
array of social and technological factors that must 
be considered in evaluating the worth of a program. 

The general approach of this study is to derive cost 
estimates that adequately reflect certain losses to 
society. Some losses are to individuals as a part of 
society and others are to society external to the 
individual. The two basic criteria for identifying loss 
components are ( 1 )  resources consumed in the 
repair of damage to people and vehicles that could 
be shifted in the long run to welfare-producing activi- 
ties and (2)  the consumption losses of individuals 
and society at large caused by losses in production 
and the ability to produce. 

Costs of medical care, repair costs of vehicle 
damage, legal and court costs, accident investigation 
costs, and insurance administration costs relate to 
the first concept of loss. The resources consumed in 
these activities could be shifted to raise the exist- 
ing level of economic and social welfare of society 
were they not devoted to "cleaning up" the damage 
from accidents. On the other hand, losses in prodilc- 
tion relate to the accident victim's inability to pro- 
duce in the market context, in home and family 
activities, and in community service. Losses in pro- 
duction are also related to the time spent by others 
in response to accident ramifications and in the delay 
caused by the accident to others on the road. 

The current measurement does not identify the 
redistributions that occur between individuals as a 
result of an  accident; nor does the quantification 
determine how much of a loss is cornpensatcd and 
by whom the compensation is provided, whether by 
the individual, by private insurance, or by govern- 
ment. Redistributions in the Gross National Product 
(GNP) occur as the result of acciden:~; in fact, the 
overall level of GNP may be increased by the occur- 
rence of accidents. Therefore, in the context of losses 
in societal welfare, a GNP approach to measurement 
is neither valid nor relevant. Losses may be largely 
to the individual for some cost components, but these 
are losses to society as a whole because the individual 
is an integral part of society. 



Costs are presented in section I1 by fatality, by in- 
jury (by severity levels), and by property-damage- 
only involvement (i.e., per vehicle). Injury costs 
are estimated for the Abbreviated Injury Scale 
severity classification system, which is discussed 
in section 111. The societal cost components are 
presented and discussed individually in section 
IV of this report. The conceptual basis, the data, 
and the method of calculation for each component 
are described. The study represents a slightly im- 
proved cost data base than existed in 1971,2 but 
much improvement is still needed. As improved data 
become available, specific component cost estimates 

Table 1. Societal Costs, S 

Cost Component 

Production/consumption : 
Market 
Home, family and 

community 
Medical: 

Hospital 
Physician and other 
Coroner-medical 

examher 
Rehabilitation 

Funeral 
Lcgal and court 
Insurance administration 
Accident investigation 
Losses to others 
Vehlcle damage 
Traffic delay 

Total 

can be adjusted. Appendix D discusses future direc- 
tions in accident cost research. 

Most costs were estimated for 1973, since these 
were the latest data for most sources at the time of 
analysis. These costs were updated to 1975 using a 
range of pertinent cost adjustment factors. These 
factors are presented i~ Appendix C. 

Tables 1 and 2 present the average costs per fatal- 
ity and injury by Abbreviated Injury Scale (AIS) 
level (see sec. 111), and per vehicle for property- 
damage only (PDO) accidents. 
- 

Ibid. 

mmary, 1975 (Dollars) 

Injury Severity (AIS) 

*7 percent discount rate. 

Table 2. Average and Total 

Average cost excluding 
vehicle damage and traffic 
delay, in dollars 

1 Total 

Number of occurrences in 
thousands 

Total cost in billions 
of dollars 

II Non-Fatal Injury 

Fatality 1 1  5 4 3 2 1 
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Washtenaw O A I S  Ques t i onna i r e  
Occupant I n t e r v i e w  Guide 

The occupant should n o t  be contacted u n t i l  t he  i n t e r v i e w e r  has 
reviewed t he  a v a i l a b l e  acc iden t  data ( po l  i c e  r e p o r t ,  i n j u r y  r e p o r t ) .  
Upon c o n t a c t i n g  a  pa r t y ,  t h e  i n t e r v i e w e r  w i  11 i n t r oduce  t h e i r s e l f  and 
i n d i c a t e  t h e  c i rcumstances o f  t he  c a l l  ( o r  l e t t e r ) .  

1  . "He1 1  o  (good morning, good a f t e rnoon ) .  My name i s  
I ' m  f rom the  Highway Sa fe ty  Research I n s t i t u t e  o f  The U n i v e r s i t y  
o f  Michigan. 

2.  We a r e  c o l l e c t i n g  i n f o rma t i on  on t he  consequences o f  automobi le 
acc iden ts  i n  an e f f o r t  t o  increase s a f e t y  on our  highways. I n  
o rde r  t o  accompl i s h  t h i s  goal we need your  he lp .  Whi le you a re  
n o t  r e q u i r e d  t o  respond, you r  coopera t ion  i s  needed t o  make t he  
r e s u l t s  of t h i s  s tudy comprehensive, accurate ,  and t i m e l y .  

3. Any i n f o rma t i on  you p rov i de  w i l l  be used f o r  highway sa fe ty  pur-  
poses. We're no t  i n t e r e s t e d  i n  who was a t  f a u l t  i n  t he  acc iden t .  
The U n i v e r s i t y  w i l l  keep a1 1  i n f o rma t i on  s t r i c t l y  c o n f i d e n t i a l .  
Such i n f o rma t i on  w i l l  n o t  be d i sc l osed  un less the  I n s t i t u t e  i s  
r equ i r ed  t o  do so by c o u r t  o rder .  L e t  me assure you t h a t  no 
personal  i d e n t i f i c a t i o n  w i l l  be entered i n t o  a  data bank and t h a t  
o n l y  summary s t a t i s t i c s  ( w i t h o u t  personal  i d e n t i f i c a t i o n )  w i l l  be 
repor ted .  

4 .  It i s  t he  s incere  d e s i r e  o f  The U n i v e r s i t y  o f  o b t a i n  t he  bes t  
da ta  poss ib le .  I n  t he  i n t e r e s t  of s a f e t y  we a re  ask ing f o r  your  
coopera t ion  i n  d iscuss ing  ( i n t e r v i e w e r  b r i e f l y  i d e n t i f i e s  a c c i -  
den t ) . "  If sub jec t  consents, an i n t e r v i e w  appointment i s  
es tab l  ished. 



HIGHWAY SAFETY RESEARCH INSTITUTE 
Institute o f  Science and Technology 

Huron Parkway and Baxter Road 
Ann Arbor, Michigan 48109 

TtiE UNIVCRSI-rY Of' hIl(:t ll(;AN 

March 1 6 ,  1977 

M r .  John Smith 
123 C e n t e r  S t r e e t  
Anywhere, Michigan 48103 

Dear M r .  Smi th :  

I a p p r e c i a t e  your  v o l u n t a r y  c o o p e r a t i o n  i n  o u r  s t u d y  o f  
f i n a n c i a l  a s p e c t s  of s e r i o u s  au tomob i l e  a c c i d e n t s .  B e f o r e  
o u r  i n t e r v i e w  on Wednesday, it would be h e l p f u l  i f  you c o u l d  
g a t h e r  a s  much i n f o r m a t i o n  a s  p o s s i b l e  abou t  your  a c c i d e n t .  
Most of  t h e  i n f o r m a t i o n  I need r e l a t e s  t o  t h e  c o s t s  o f :  

a .  au tomob i l e  and p r o p e r t y  damage 
b. h o s p i t a l i z a t i o n  and o u t - p a t i e n t  c a r e  
c .  any  a c c i d e n t - r e l a t e d  med ica l  expenses  

( d r u g s ,  c r u t c h e s ,  v i s i t s  t o  t h e r a p i s t s ,  
e t c .  ) 

d .  ambulance t r a n s p o r t a t i o n  
e .  any  o t h e r  expense  i n c u r r e d  a s  a  r e s u l t  

of  your  a c c i d e n t  

I f  I can  answer any q u e s t i o n s ,  p l e a s e  c a l l  m e  a t  763-3582. 
Thanks a g a i n  f o r  your  p a r t i c i p a t i o n ;  I w i l l  s e e  you a t  10:OO a.m. 
March 23. 

S i n c e r e l y ,  

Susan K o r n f i e l d  
Systems A n a l y s i s  



HIGHWAY SAFETY RESEARCH INSTITUTE 
Institute of Science and Technology 

Huron Pa rkway  and Baxter Road 
Ann Arbor, Michigan 48109 

March 16, 1977 

Mr. John Smith 
123 Center Street 
Anywhere, Michigan 48103 

Dear Mr. Smith: 

The Highway Safety Research Institute at the University 
of Michigan is collecting information on the consequences of 
serious automobile accidents in an effort to increase safety 
on our highways. The information you disclose is strictly 
confidential and will not be revealed unless the Institute is 
reqruied to do so under court order. Let me assure you that 
no personal identification will be entered into the data bank 
and that only summary statistics will be reported. 

The goal of this study (Financial Consequences of Serious 
Automobile Accidents) is to gain knowledge about the cost of 
an accident to an individual and to society. This information 
will be used for many purposes, including cost-benefit analysis 
of safety features for cars, highway design, and a more realis- 
tic appraisal of the changes that occur to an individuals life 
as a result of an accident. 

Your voluntary participation is greatly appreciated; with- 
out such cooperation a study such as this cannot be done. If 
you are interested in knowing more about the research being 
done at Highway Safety, you are most welcome to visit. Thank 
you very much for your time and effort. 

Sincerely, 

Susan Kornfield 
Systems Analysis; Accident Research 

Joseph C. Marsh 
Co-investigator 

Richard J. Kaplan, Ph.D. 
Co-investigator 



HIGHWAY SAFETY RESEARCH INSTITUTE 
Institute of Science and Technology 

Huron Parkway and Baxter Road 
Ann Arbor, Michigan 48109 

March 16, 1977 

Mr. John Smith 
123 Center Street 
Anywhere, Michigan 48103 

Dear Mr. Smith: 

The Highway Safety Research Institute at The University 
of Michigan is conducting a study of individuals involved in 
automobile accidents. The purpose of the study is to collect 
information about the consequences of severe injuries. Gaining 
a more realistic appraisal of the changes that occur to indivi- 
duals and their families as a result of an accident will aid 
in the analysis of vehicle and highway safety features. 

At the time of your accident, HSRI did an investigation 
of the environmental and injury causation factors. Susan 
Kornfield of our staff is conducting interviews to follow-up 
on the consequences to an individual and society after the 
accident. No personal. identification is entered into the data 
files, and only summary statistics will be published. 

We can appreciate that this subject must be unpleasant 
for you to think about, and understand the difficulties involved 
in recalling facts and figures from an event that occurred many 
years ago. However, you are the only person who can supply us 
with the information we need, and your participation is of 
great significance. 

We would appreciate being able to talk with you and 
further explain the project. Please call Susan Kornfield, 
collect, at (313) 763-3582, or fill out the enclosed card 
and we will contact you. Thank you for giving some thought 
to assisting our research. 

Sincerely, 

Joseph C. Marsh IV 
Co-investigator 

Ricahrd J. Kaplan, Ph,D. 
Co-investigator 
(313) 764-0248 



APPENDIX 0 

F I N A N C I A L  CONSEQUENCES OF SERIOUS I N J U R Y  

DATA COLLECTION INSTRUMENT 





1 977 WASHTENAW OAIS QUESTIONNAIRE 

Date : / / 

I. Accident Descri~tion 

Interview ID: 

1. When was your accident? 

a. approximate date 

b.  approximate time (e. g . , afternoon) 

2 .  How many vehicles (cars, trucks) were involved? 

3. What type of collision did you have? 

(Configuration of 1 st harmful event) 
(e.g. , head-on, broadside, rear-end, hit object, off-roadway) 

4. [CK Ist] Was your vehicle towed? Y N 

5. [CK lst] Was anyone in your vehicle transported for medical treatment 
(e.g., hospital)? Y N 

6. Please verify your age (birthdate) Sex : M F 

7. As a result of the accident did you go to a hospital? Y N 

a. ER Room? Y N and/or b. Hospitalized? Y N 

8. [If hospitalized] For how long were you in the hospital? 

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

NOTES (comments) : 



Body Region 

9 .  Head, Face 

13. Chest 

11. Abdomen, 
Pel v i  s  

I n j u r y  I mpa i rmen t D i s f i g u r e m e n t  

12. Back 

13. E x t r e m i t i e s  

Arms (Hands) 
(dominance) 

Legs ( F e e t )  

f r a c t u r e  

d i s l o c a t i o n ,  s p r a i n  

l a c e r a t i o n ,  c u t  

con tus ion ,  a b r a s i o n  

i n t e r n a l  trauma 

hemorrhage, p a i n  

concuss ion 

s e v e r i t y  

f u n c t i o n  l o s s  permanent 

p a r t  l o s s  temporary 

amputa t ion  cosmet ic  

permanent 

temporary 

p a r a l y s i s  
t o t a l  
p a r t i a l  



111, Treatment 

14. D i d  you r e c e i v e  any medica l  t rea tmen t  o t h e r  than  h o s p i t a l ?  Y N 

a. O u t p a t i e n t / C l  i n i c  Y N (Number o f  v i s i t s )  

b. P r i v a t e  P h y s i c i a n  Y N  

c .  S e l f  Treatment/  Y N  

F i r s t  A i d  Y N  

d. Phys i ca l  Therapy Y N  

e .  Other Y N  

15. D id  you use an ambulance? Y N 

[If yes ]  What was t h e  c o s t ?  

16. Es t imate  y o u r  t o t a l  medica l  expenses, r e g a r d l e s s  o f  who p a i d  them. 

OR: over  $500 ( Y N ) $1500 ( Y  N )  $5000 ( Y N ) 

$15,000 ( Y N ) $50,000 ( Y  N ) $150,000 ( Y N ) 

17. Please e s t i m a t e  you r  s p e c i f i c  medica l  expenses: 

a. Approximate c o s t  o f  h o s p i t a l i z a t i o n  ( ) y r  

(Room) (Treatment ) ( ) y r  

(D iagnos i  s l t e s t s )  ( ) y r  

b. Es t imate  t h e  c o s t  of drugs ( >yr 

c .  Es t imate  t h e  p h y s i c i a n s '  b i l l  ( ) y r  

d. Es t imate  expenses f o r  app l i ances  
( c ru tches ,  whee lcha i r )  ( ) y r  

e. Other medical  c o s t s  ( s p e c i f y  t y p e  and amount, e.g.,  d e n t i s t )  

18. Fo r  F a t a l i t i e s ,  p lease e s t i m a t e  f u n e r a l  expenses: 

( ) y r  
Se rv i ce  

T r a n s p o r t a t  i o n  t o  home area 



I V .  A c t i v i t y  R e s t r i c t i o n s  

19. D i d  you m iss  any days on y o u r  j o b  o r  from s c h o o l ? Y  N [ I f  No, t o  4271 

20. [ I f  any] How many "work"  days d i d  you m iss?  T o t a l  

Employment School 

Housekeeping Weekends 

21. Es t ima te  t h e  t o t a l  wa es l o s t  due t o  t h e  a c c i d e n t  (even i f  
reimbursed,  e.g. ,  v a c a t i o n  4_r 

( ) y r  ( ) y r  

22. How many days o f  each t y p e  o f  a c t i v i t y  r e s t r i c t i o n  [ I f  none, t o  4271 

Bed Rest  T i  redness/Soreness 

Wheel Cha i r  Cosmetic 

Crutches Psycho log ica l  

Cast on 1  Limb , More than  1  Limb 

Other  ( s p e c i f y )  

23. How many days o f  a c t i v i t y  r e s t r i c t i o n  ( a l l  t y p e s )  r e s u l t e d  f rom t h e  
a c c i d e n t ?  

24. D i d  you h i r e  anyone t o  do t h i n g s  t h a t  you would have done y o u r s e l f ?  

( i n c l u d e  c h i l d  care ,  exc lude y o u r  c a r e )  Y N [If No, t o  Q30] 

a. What k i n d s  o f  t h i n g s ?  

b. What c o s t s  were i n c u r r e d  by h i r i n g  someone? 

c .  Was t h i s  c o s t  p a i d  by you? $/% Insurance? $1  % 

25. D i d  someone e l s e  ( n o t  h i r e d )  do t h i n g s  you would have done y o u r s e l f ?  

Y N D e t a i l s :  

26. How much t i m e  d i d  you spend i n  c l a i m s  s e t t l e m e n t ?  (days)  , 

V e h i c l e  r e p a i r  , c o u r t  a t tendance , 

Other  



27. [ I f  any] How l o n g  was y o u r  convalescence? T o t a l  

Days i n  h o s p i t a l  Nurs ing  Home 

P r i v a t e  Home Own Home 

28. When you were a b l e  t o  work d i d  you f e e l  y o u r  performance o r  
e f f i c i e n c y  was a f f e c t e d ?  

Y N  I f  so, f o r  how l o n g ?  

29. I f  n o t  f u l l  e f f i c i e n c y ,  e s t i m a t e  t h e  p e r c e n t  you d i d  reach  

30. When you d i d  r e t u r n  t o  work, were y o u r  d u t i e s / o c c u p a t i o n  changed t o  
accommodate y o u r  p h y s i c a l  c o n d i t i o n ?  

Y N I f  yes,  s p e c i f y  

31. D i d  t h i s  mean a  r e d u c t i o n  i n  y o u r  income? Y N  $ 

V .  Loss Recovery/Damages 

32. I n d i c a t e  approx imate  percentage ( o r  do1 1 a r s )  o f  medica l  c o s t s  p a i d  
by t h e  f o l l o w i n g  sources:  

a .  Y o u r s e l f  b. H e a l t h  Insu rance  Co. 

c  . Workman ' s  Comp. d. Your Own Car Insu rance  

e. Other  P a r t y -  I nsu rance  f . Other  Par ty -Un insured 

g. Other  source ( s p e c i f y  source and $ )  

33. What p e r c e n t  ( o r  d o l l a r s )  o f  l o s t  wages were covered by:  

a. Y o u r s e l f  b. V a c a t i o n / s i c k  l e a v e  

c .  Workman ' s  Comp. d. Your own c a r  i nsu rance  

e .  Other  P a r t y  Insu rance  f. Other  Par ty -Un insured 

g. P r i v a t e  Income P r o t e c t i o n  h. We1 f a r e  Compensation 
I n s .  

i . Other  source ( s p e c i f y  source and $ )  

34. Es t ima te  c o s t  o f  damage done t o  y o u r  v e h i c l e  $ Repa i red Y N 

a. Costs :  r e p a i r  $/%, tow ing  $/%, s t o r a g e  - $/% 
b. Pa id  by: Y o u r s e l f  $/% Insu rance  $I% 

Other  P a r t y  $1 % 



35. Es t ima te  persona l  & v e h i c l e  c o n t e n t s  damage c o s t s .  T o t a l  

a. C l o t h i n g  $/% Cargo $/% Other  $1 % 

b. Pa id  by :  Y o u r s e l f  $/% Insu rance  $ /  % 

Other  P a r t y  $1 % 

36. Es t ima te  o t h e r  p r o p e r t y  damage [Objec ts  and Costs]  

b. P a i d  by :  Y o u r s e l f  $/% Insu rance  $1 % 

Other  P a r t y  $/ % 

37.  D i d  you have t o  i n s t i t u t e  l e g a l  a c t i o n  t o  recove r  c o s t s ?  Y N  

a. Medical  Y N  b. P r o p e r t y  damage Y N  

c.  L o s t  Wages Y N d. Pa in  & S u f f e r i n g  Y N  

e . O t h e r  Y N 

38. I f  you needed t o  i n s t i t u t e  s u i t ,  was i t :  

a. S e t t l e d  o u t  o f  c o u r t  Y N b.  By judge Y N  

b. By j u r y  t r a i l  Y N c .  Not s e t t l e d  y e t  Y N  

39. Es t ima te  l e g a l  f ees  Cour t  c o s t s  

Ba i  1 Bond 

40. If t h e r e  was a  l e g a l  s e t t l e m e n t ,  c o u r t  o r  o t h e r w i s e :  

a. What was t h e  s i z e  o f  t h e  s e t t l e m e n t ?  

b. What p e r c e n t  ( o r  do1 l a r s )  d i d  you a c t u a l l y  r e c e i v e ?  

41. What was t h e  t i m e  (months) t o  s e t t l e m e n t  o r  r e c o v e r y  o f  c o s t s  by :  

a. Insurance b.  Other  P a r t y  

c .  Legal A c t i o n  

42. What o t h e r  c o s t s  d i d  you have ( c i t a t i o n s ,  i nsu rance  r a t e s ) ?  

43. Open Q u e s t i o n :  Were you t r e a t e d  f a i r l y  by p o l i c e ,  l awyers ,  medica l  
personne l  , insu rance  companies, e t c .  ? Any comp la in ts?  
Inconven iences? Comments on t h e  Q u e s t i o n n a i r e ?  
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Approved wi thou t  m o d i f i c a t i o n  

THE UNIVERSITY OF MICIIIGAPJ 
Ann Arbor 

March 3 ,  1977 

Re: F i n a n c i a l  Consequences of S e r i o u s  I n j u r y  

The Committee t o  Review Gran t s  f o r  C l i n i c a l  Research and I n v e s t i -  
g a t i o n  Involving Iiuman 3e ings  of t h e  U n i v e r s i t y  of ?Iichigan FIedical 
Center  h a s  met and cons ide red  t h e  a p p l i c a t i o n  " F i n a n c i a l  Consequences 
of  Se r ious  I n j  ury" . 
The Committee i s  composed of f o u r t e e n  members. Four members of  
a s s o c i a t e  p r o f e s s o r i a l  t o  p r o f e s s o r i a l  rank r e p r e s e n t  t h e  Department 
of  I n t e r n a l  Yedic ine .  Two members of p r o f e s s o r i a l  ran]: r e p r e s e n t  
t h e  Department of Sureery .  Tt~o mer:l)ers of p r o f e s s o r i a l  ranl: r e p r e s m t  
t h e  Departments of .4nes thcs iology and O t o r h i n o l a r j ~ n p o l o f y .  Three. 
members of a s s o c i a t e  p r o f e s s o r i a l  rank r e p r e s e n t  t h e  Departments of 
P e d i a t r i c s ,  P s y c h i a t r y  and O b s t e t r i c s  and Cynecoloey. The Reverend 
Dan ie l  Curlce and Dr. Car l  Cohen, P r o f e s s o r  of  Philoso?hv,  serve. as 
r e p r e s e n t a t i v e s  of a  non-hea l th - re la ted  d i s c i p l i n e .  The Reverend 
Gordon Jones  s e r v e s  a s  t h e  non-Snivers i ty  a f f i l i a t e d  member. 

3pon review of t h e  a p p l i c a t i o n  "F inanc ia l  Consequences of Se r ious  
I n j u r y '  , subrr i t ted  on bcha l f  o f  J.  C .  ' larsh,  I V ,  t h e  C o m i t t e e  h a s  
deterlliined indepen2ent ly  t h a t  t h e  r i g h t s  ar.d t r e l f a r e  of t h e  i n d i v i d ~ ~ a l s  
involved i n  t h i s  r e s e a r c l ~  a r e  c a r e f u l l y  guarded.  "he fiethocis used 
t o  o b t a i n  in fo rxed  co s e c t  a r c  a p p r o ~ r i a t e .  The r i s k s  t o  t h e  i n d i v i d u a l s  
involved a r e  f e l t  t o  he  ino or, and t h e  potential medical  h e n e f i t s  of  
t h i s  i n v e s t i g a t i o n  are  of  i ~ n p o r t a n c e .  Each i n v e s t i g a t o r  is r e q u i r e d  
t o  inform t h i s  C o m i t t e e  of any c!lange i n  r e s e a r c h  p r o t o c o l  c r  any 
adverse  r e a c t i o n s  occur r in ;  d u r i n ?  t h e  performance of t h i s  i n v e s t i y a t i o n .  
The i n v e s t i g a t o r  a g r e e s  t o  r e s u b a i t  a n  a p p l i c a t i o n  f o r  cont inued approva l  
of t h i s  i n v e s t i g a t i o n  a t  i n t e r v a l s  no g r e a t e r  than one y e a r  frcm t h e  
d a t e  of i n i t i a t i o n  of t h i s  r e s e a r c h .  








