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1 .0 EXECUTIVE SUMMARY 

This  i s  t he  f i n a l  r e p o r t  o f  the  Nat iona l  Crash Seve r i t y  Study 

(NCSS) team operated by t he  Highway Sa fe ty  Research I n s t i t u t e  (HSRI), 

Th is  p r o j e c t  was sponsored by t h e  Nat iona l  Highway T r a f f i c  Safety  

Admini s t r a t i o n  (NHTSA) t o  i n v e s t i g a t e  var ious proposed acc iden t  

s e v e r i t y  measures such as De l t a  "V", r e l a t i i ve  v e l o c i t i e s  and absorbed 

energy, NCSS was a l s o  t o  determine the  na t i ona l  cumulat ive d i s t r i b u -  

t i o n  func t ion  of acc iden t  s e v e r i t y  i n  f a t a l  and i n j u r y  accidents.  

There were two major accomplishments o f  NCSS. The f i r s t  was t he  

t r i a l  use and development o f  a crash s e v e r i t y  index. The De l ta  " V "  

index invo lves  t he  instantaneous change o f  v e l o c i t y  o f  t he  crash -in- 

volved v e h i c l e  du r i ng  impact. The second was t he  i n s t i t u t i o n  and 

ope ra t i on  o f  a c e n t r a l  l y  planned and operated i n v e s t i g a t i o n  program. 

The lessons learned from NCSS were va luable  i n  the  i n s t i t u t i o n  o f  

t h e  Nat iona l  Acc ident  Sampl i ng System (NASS) . 
The geographic area i n  which the  HSRI team operated was a two- 

county area o f  southeastern Michigan. Was htenaw and Lenawee Counties 

a re  cont iguous coun t ies  approx imate ly  45 mi les  west o f  D e t r o i t .  Wash- 

tenaw County i s  a combination o f  r u r a l  and urban environment w i t h  a 

popu la t ion  o f  243,000 (1  970 Census). Lenawee County i s  predominant ly 

r u r a l  w i t h  one urban center:  Adrian. The popu la t ion  o f  Lenawee County 

i s  81,000 (1  970 Census). I n  the two- county area t he re  were 21 po l  i c e  

agencies and 9 h o s p i t a l s  t o  be contacted and coordinated. 

HSRI used a two -o f f i ce  approach t o  ensure f u l l  coverage of t he  

s tudy area. The main o f f i c e  was loca ted  i n  Ann Arbor, Michigan. 

The s a t e l l i t e  o f f i c e  was i n  Adrian, Michigan, The team cons is ted  o f  

a P r o j e c t  D i r ec to r ,  f i e l  d manager, t h ree  f i e l d  inves t iga to rs ,  and 

an e d i t o r .  

Accidents were se lec ted  f o r  s tudy from po l  i c e  acc iden t  repor ts ,  

Dur ing the  f i r s t  th ree  years  o f  t he  project, t h ree  sample c r i t e r i a  



were used. The f i r s t  c r i t e r i o n  was f a t a l  and h o s p i t a l i z e d  occupants f o r  

every  acc iden t  (100%); t he  second was occupants t r e a t e d  and re leased f o r  

i n j u r i e s  (25%); t he  t h i r d  was occupants w i t h  no i n j u r y  (10%). I n  A p r i l  

o f  1978 l i g h t  t r ucks  and vans were added t o  t he  sampled popu la t i on  o f  

vehic les.  On May 1, 1979, the  sample was rev i sed  t o  a  100%, 75%, 20%, 

and 5% system. 

Cooperat ive arrangements had t o  be i n i t i a t e d  and cont inued w i t h  

towyards, p o l  i c e  agencies, and hosp i t a l s .  These agreements presented 

no problem t o  H S R I  due t o  i t s  l ong  p a r t i c i p a t i o n  i n  t he  t r a n s p o r t a t i o n  

research f i e l d .  I n  a d d i t i o n ,  a  t r a n s p o r t a t i o n  research " s h i e l d  law" 

was passed by t h e  Michigan L e g i s l a t u r e  e a r l y  i n  1980. 

The case rev iew process began when the p o l i c e  acc iden t  r e p o r t s  

were se lec ted  as e l i g i b l e  cases. The p r o j e c t  manager would double- 

check t o  ensure cons is tency o f  t he  sample. The case then went t o  the  

i n v e s t i g a t o r  f o r  completion. Other i n v e s t i g a t o r s  would r o u t i n e l y  re -  

view the  case,and f i n a l l y  the  e d i t o r  would make a  complete check 

be fo re  t h e  case was submitted. I n  mid-1979 t he  Remote Data En t r y  (RDE) 

system was i n s t i t u t e d .  I t  enhanced t he  e d i  t o r 3  a b i l i t y  t o  c o r r e c t  

e r r o r s  and assure consistency. 

Three problems arose du r i ng  t he  course o f  the  NCSS p r o j e c t .  The 

most se r ious  problem was the  unpred ic tab i  1  i ty  o f  the  sampling system. 

Th is  u n p r e d i c t a b i l  i t y  caused some problems i n  t he  p l ann ing  of personnel 

and f a c i l i t y  usage. T r a i n i n g  o f  new i n v e s t i g a t o r s  became a  problem i n  

t he  l a t e r  stages o f  t h e  p r o j e c t  b u t  was remedied somewhat by in-house 

t r a i n i n g .  The t h i r d  problem was t he  occasional  ambigui ty  o f  d i r e c t i o n  

g iven by t he  Q u a l i t y  Contro l  Moni tor .  

I n  conc lus ion,  the  NCSS p r o j e c t  was a  very  impor tan t  l e a r n i n g  

exper ience f o r  t he  highway s a f e t y  research community. It was found 

t h a t  many teams cou ld  be c e n t r a l l y  & i r a c t e d  i n  a  nat ionwide p ro jec t ,  

Also, s t r i c t  adherence t o  a  sampling p l an  was an impor tan t  acconplisnment. 

Two d e f i c i e n c i e s  showed up du r i ng  the  course o f  t he  p r o j e c t .  The 

f i r s t  was the  l a c k  o f  an unambiguous sampling design. The second r e l a t e s  



t o  t he  f i r s t ,  i n  t h a t  the  l a c k  o f  a s p e c i f i c  p l an  created an unpredic- 

t a b i l i t y  o f  case l oad  t h a t  made p lann ing  d i f f i c u l t .  

The Highway Safety Research I n s t i t u t e  recommends t h a t  i n  f u t u r e  

acc iden t  s tud ies  o f  t h i s  scope, t h ree  cond i t ions  be met. The f i r s t  

i s  t h a t  an unambiguous sampling system be i n s t i t u t e d .  The second i s  

t h a t  more and b e t t e r  t r a i n i n g  be a f f o rded  the  i n d i v i d u a l  i nves t i ga to r s .  

The t h i r d  i s  t h a t  t he re  be c l o s e r  coord ina t ion  between i n v e s t i g a t i o n  

teams and qua1 i ty c o n t r o l  monitors.  



2.0 INTRODUCTION 

The Nat iona l  Crash S e v e r i t y  Study (NCSS) was a  major acc iden t  

research program o f  t h e  Na t iona l  Center f o r  S t a t i s t i c s  and Ana lys is  

(NCSA) o f  t h e  Na t iona l  Highway T r a f f i c  Sa fe ty  Adm in i s t r a t i on  (NHTSA). 

The s tudy i nvo l ved  o b t a i n i n g  d e t a i  1  ed in fo rmat ion  on passenger ca rs  

(and t h e i r  occupants) i n  crashes which were severe enough t o  d i s a b l e  

t h e  car .  NCSS c o n s t i t u t e d  a  s i g n i f i c a n t  s tep forward i n t o  use o f  

c e n t r a l  l y  c o n t r o l  l ed ,  sampled i n v e s t i g a t i o n s  of acc iden ts  f o r  research 

purposes. 

P r i o r  t o  t he  i n i t i a t i o n  o f  NCSS, e f f o r t s  t o  o b t a i n  acc iden t  data 

r ep resen ta t i ve  o f  o u r  n a t i o n a l  acc iden t  exper ience through use of pro- 

f ess i ona l  acc iden t  i n v e s t i g a t o r s ,  based on a  we1 1-def ined sampl i n g  

p lan,  had never been attempted. Whi le n o t  (3 t r u e  random sample of 

acc idents ,  NCSS was implemented as a purpos ive sample through use o f  

e x i s t i n g  high-qua1 i ty acc iden t  i n v e s t i g a t i o n  teams l oca ted  i n  seven 

d i f f e r e n t  geographic areas i n  t he  U.S.* Th is  i s  t he  f i n a l  r e p o r t  

desc r i b i ng  t he  conduct and accomp1ishments o f  bu t  one of these seven 

teams, t he  HSRI acc iden t  i n v e s t i g a t i o n  team respons ib le  f o r  Lenawee 

and Washtenaw Count ies i n  Michigan. 

There were two major accomplishments i n  NCSS i n  a d d i t i o n  t o  t he  

acc iden t  data base developed f rom t h e  var ious data elements i n c l  uded 

i n  each i n v e s t i g a t i o n .  One was t he  t r i a l  use and development o f  a  

crash s e v e r i t y  index based on v e h i c l e  and sc:ene crash observat ions 

and measurements. Th i s  index i nvol  ves the  instantaneous change o f  

v e l o c i t y  o f  t he  c rash- invo l  ved v e h i c l e  du r i ng  impact, c a l l e d  "Del ta  

V " .  The o t h e r  was ope ra t i on  o f  a  c e n t r a l l y  planned and operated 

acc iden t  i n v e s t i g a t i o n  program which served as a  p i l o t  t e s t  f o r  the  

Na t iona l  Acc ident  Sampl i n g  System (NASS) program. The Nat iona l  

*Er ie  County, New York; S ix teen  coun t ies  i n  SW Ind iana;  Miami, F l o r i d a ,  
Lexington, Kentucky and surrounding count ies ;  Bexar, Guadalupe, and 
t h i r t e e n  o t h e r  coun t ies  i n  South Texas; Los Angeles, California; and 
Lenawee and Washtenaw Counties, Michigan 



Accident Sampling System, which i s  in tended t o  f o l l o w  NCSS, i s  a 

random sample o f  accidents,  designed t o  be t r u l y  na t i ona l  i n  

scope and s im i  1 a r  i n  many respects  t o  the  acc iden t  i n v e s t i g a t i o n  

p ro toco l s  developed and u t i  1 i z e d  i n  NCSS. 

HSRI had recommended a sampled data approach t o  acc iden t  i n v e s t i -  

ga t i on  s tud ies  f o r  many years. Such an approach was presented by 

the  recommendations presented i n  the  f i n a l  r e p o r t  o f  the  NHTSA-spon- 

sored S t a t i s t i c a l  In fe rence  from MDAI Data study i n  1973, which was 

fo l lowed by the NHTSA-sponsored study t o  develop the p r o t o l  type fo r  

NASS, completed i n  mid-1 975. Th is  l a t e r  e f f o r t  presented n o t  o n l y  

the  d e t a i l e d  sampling and data a c q u i s i t i o n  design f o r  NASS, bu t  a1 so 

recommended an o rgan iza t iona l  s t r u c t u r e  designed t o  accompl i s  h the 

ob jec t i ves  o f  a na t i ona l  system i n  t he  most c o s t - e f f e c t i v e  manner. 

Thus, NCSS was an e f f o r t  i n  which HSRI was v i t a l l y  concerned and 

whose success was f e l t  t o  be essen t i a l  f o r  (an e f f e c t i v e  NASS. 

This  f i n a l  r e p o r t  o f  HSRI's p a r t i c i p a t i o n  i n  NCSS summarizes 

the complete involvement o f  H S R I  i n  the acc ident  i n v e s t i g a t i o n  phase 

o f  NCSS.* A d e t a i l e d  d e s c r i p t i o n  o f  the p r o j e c t  s tudy area incorpor -  

a t i  ng Lenawee and Washtenaw Counties, M i  c h i  gan, i s  presented w i t h  

exp lanat ions o f  team s t ruc tu re ,  sampl i n g  procedures, coopera t i  ve 

arrangements w i t h  community and county organizat ions,  acc ident  case 

p repara t ion  and review, as w e l l  as the  d i f f i c u l t i e s  encountered and 

overcome t o  complete the  p ro jec t .  Resul ts  o f  the t o t a l  e f f o r t  a re  

inc luded  a long w i t h  recommendations f o r  improvements t o  f u t u r e  sampled 

acc iden t  i n v e s t i g a t i o n  study programs. 

*HSRI  i s  a l s o  under c o n t r a c t  t o  NHTSA (Contract  DOT-HS-8-01944) f o r  
ana l ys i s  o f  acc iden t  data obta ined i n  the  NCSS program c o n s i s t i n g  o f  
seven acc iden t  i n v e s t i g a t i o n  teams. 



The f o l l o w i n g  sect ions descr ibe t he  area and the  manner i n  which 

t he  Highway Safety  Research I n s t i t u t e  c a r r i e d  o u t  t he  Nat ional  Crash 

Seve r i t y  Study. Sect ion 3.1 descr ibes the  geographical area of south- 

eastern Michigan i n  which the team operated. Sect ion 3.2 exp la ins  

the  s t r u c t u r i n g  o f  the NCSS team. Sect ion 3.3 descr ibes the sampling 

procedures used i n  s e l e c t i o n  of  cases. Sect ion 3.4 descr ibes the 

arrangements t h a t  had t o  be made i n  o rder  t o  operate i n  t h e  two-county 

area. Sect ion 3.5 descr ibes the methods used t o  ensure h igh  q u a l i t y  

i n v e s t i g a t i v e  data. Sect ion 3.6 descr ibes the  problems encountered. 



3.1 STUDY AREA DOCUMENTATION 

Washtenaw County i s  a combination of rural and urban areas. I t s  major 
urban areas, A n n  Arbor and Ypsilanti, contain s l ight ly over one-half of the 
county's population. The University of Michigan a t  Ann Arbor and Eastern 
Michigan University a t  Ypsi lanti  contain over 50,000 students. Also another 
21% of the population l ive in the urbanized areas surrounding Ann Arbor and 
Ypsilanti. In addition t o  the two universities, Ann Arbor contains several 
large research and development firms. The Ypsi lanti  area contains five 
major automotive production plants and many small industrial firms which 
a t t r ac t  many workers from neighboring Wayne County. Further, Ann Arbor's 
work force i s  almost three-fourths white col lar,  whi l e  less than ha1 f of 
Ypsilanti ' s  workers are employed in white collar positions, 

The western ha1 f of Washtenaw County, as well as i t s  southeast and 
northeast sections, has a wealth of agri cull tural and recreational 1 and. 
Three percent of the county's populatipn lived on farms i n  1970 and 19% 
were classified as living on rural nonfarm residences. 

Lenawee County i s  principally a rural area. Adrian i s  the largest 
c i ty  (20,000 persons as of 1970 census) and i s  the county seat. Rich in 
agriculture,Lenawee County i s  also a thriving recreational area. The Irish 
Hi 11 s and surrounding environs provide residents, as we1 1 as touris ts ,  
w i t h  roll ing h i l l s ,  forests,and lakes. The county has very l i t t l e  heavy 
industry of i t s  own. There are various numbers of l ight  industry plants 
in and around the Adrian area. The county's permanent residents, i f  they 
are not ful l  or part time farmers, tend t o  commute t o  e i ther  Ann Arbor or 
Ypsilanti t o  work. Adrian College and Sien~a Heights College are the county's 
two inst i tut ions of higher learning. Both col leges are oriented towards 
the l iberal a r t s  and have rather small student populations. 

The southern extreme portion of the county i s  f l a t  productive farm 
land and shares a common border with northern Ohio. The northern a n d  

eastern portions of the county are hi l ly ,  wooded, and contain less farm- 
land and share a common boundary w i t h  klashtenaw County. The western portion 
of the county, prinari ly agricul t u r d  bord(2rs Hi1 lsdale and Jackson 

counties. Overall , Lenawee County i s  stab1 e both economical ly and dem- 
ographi cal ly. 



The following tables l i s t  some of the sa l ien t  features of the 
two county area in which the NCSS team operated. Included are the 
population figures for  Washtenaw and Lenawee County. The vehicle 
population and a breakdown of the accident experience d u r i n g  the 
NCSS project i s  also included. In addition, the police agencies, 
hospi tals,and towyards that  the team had to  cooperate w i t h  are l is ted.  



URBAN AND RURAL POPULATION 

Census 1960 & 1970 and Percentage Change 1960 - 1970 

1960 Popu la t i on  - 

Area - 
S t a t e  o f  Mich igan 

Lenawee 

Wash tenaw 

Area - 
S t a t e  o f  Mich igan 

Lenawee 

Was htenaw 

Area - 
S t a t e  o f  Michigan 

Lenawee 

Was htenaw 

T o t a l  

7,823,194 

77,789 

172,440 

1970 Popu la t i on  - 

Urban Rural  

2,084,062 

45,198 

50,956 

T o t a l  - Urban Rura l  

8,875,083 6,553,773 2,321,310 

81,951 32,873 48,736 

243,103 182,994 51,109 

Percentaqe Change 1960 - 1970 

T o t a l  - Urb.an - 
13-4 14.2 

4.9 0.9 

35.8 50.6 

Rural  - 
11-4 

7.8 

0.3 

Source: U.S. Bureau o f  the  Census, U.S. Census o f  Popu la t i on  1970. 



POPULATION STATISTICS 

Percent 
Loca t ion  1970 - 1960 - Change 

Was htenaw County 

Ann Arbor C i t y  

Ann Arbor Township 

Augusta Towns h i p  

B r i  dgewater Towns h i p  

Dexter Towns h i p  

Freedom Township 

Lima Towns h i p  

Chelsea V i l l a g e  ( p a r t )  

Lod i  Towns h i  p 

Lyndon Towns h i p  

Manchester Township 

Manches t e r  V i  11 age 

M i l a n  City ( p a r t )  

N o r t h f i e l d  Township 

Whi tmore Lake ( p a r t )  

P i  t t s f i e l d  Township 

Salem Township 

Sa l i ne  C i t y  

Sal i n e  Township 

Sc io  Township 

Dexter V i  1 l age  

Sharon Township 

Super ior  Township 

Syl van Townshi p 

Chel sea V i  11 age ( p a r t )  

Webs t e r  Towns h i p  

York Township 

Y p s i l a n t i  City 

Y p s i l a n t i  Township 

Source: U.S. Department o f  Commerce, Bureau of  t he  Census, Un i ted  States 

Census o f  Popula t ion:  1970, Number o f  I nhab i t an t s  , Michigan. 



POPULATION STATISTICS 

Loca t ion  

Lenawee County 

Adr ian C i  t y  

Adr ian Towns h i  p 

B l i s s f i e l d  Township 

B l i s s f i e l d  V i l l a g e  

Cambridge Towns h i p  

Ons tead V i  11 age 

C l  i nton  Towns h i p  

C l i n t o n  V i l l a g e  

D e e r f i e l d  Township 

D e e r f i e l d  V i l l a g e  

Dover Towns h i p  

Clayton V i l  l age  ( p a r t )  

Fa i  r f i e l d  Township 

Frank1 i n  Township 

Hudson City 

Hudson Township 

Clayton V i  11 age 

Macon Towns h i  p 

Madison Towns h i p  

Medina Township 

Morenci City 

Ogden Towns h i p  

Palmyra Township 

Ra i s i n  Township 

R i  dgeway Towns h i p  

B r i  t t o n  V i  11 age 

Riga Towns h i p  

Rol l i n  Township 

Percent 
Change 

4.9 

0.2 

11.5 

0.5 

3.8 

23.5 



Loca t i on  

Addison V i  11 age ( p a r t )  

Mani t o u  Beach-Devi 1 s Lake 

(V) ( p a r t )  
Rome Towns h i p  

Seneca Towns h i p  

Tecumseh C i t y  

Tecumse h Towns h i p  

Woodstock Township 

Addison V i  1 l age  ( p a r t )  

Cement City V i l l a g e  ( p a r t )  

Mani t o u  Beach-Devi 1 s Lake 

( p a r t )  

Lenawee 

1970 Land Area Square 

M i  1 es 753 

Wash tenaw 

Percent 
Change 

9.7 

Source: U.S. Department o f  Commerce, Bureilu o f  t h e  Census, Un i t ed  S ta tes  

Census o f  Popula t ion:  1970, - Number o f  I nhab i t an t s ,  Michigan 



Year - 
1975 

NUMBER OF VEHICLE REtiISTRATIONS 

Area - 
S t a t e  o f  Mich igan 

Lenawee County 

Was htenaw County 

S t a t e  o f  Mich igan 

Lenawee CounLy 

Washtenaw Coi~n ty 

S t a t e  o f  Mich~ igan 

Lenawee Count,y 

Was htenaw County 

S t a t e  o f  Mich igan 

Lenawee County , 

Was htenaw County 

T o t a l  P l a t e s  

6,534,630 

67,804 

166,199 

Source: V e h i c l e  R e g i s t r a t i o n s ,  Mich igan T r a f f i c  Acc iden t  Facts ,  1975 - 1978, 

Mich igan Department o f  S t a t e  Po l i ce .  



Year - 
1975 

NUMBER OF FATAL ACCIDENTS 

Area - 
S t a t e  o f  Michigan 

Lenawee County 

Washtenaw County 

S ta te  o f  Michigan 

Lenawee Coun1:y 

Washtenaw County 

S ta te  o f  Michigan 

Lenawee Coun t;y 

Was htenaw County 

S ta te  o f  Michigan 

Lenawee CounLy 

Washtenaw County 

Fa ta l  Accidents 

1,611 

24 

38 

Source: County F a t a l i t i e s ,  Michigan T r a f f i c  Acc ident  Facts,  1975 - 1978, - 
Michigan Department o f  S ta te  Po l i ce .  



Year - 
1975 

PROPERTY DAMAGE ACCIDENTS 

Area - 
State  o f  Michigan 

Lenawee Coun,ty 

Was htenaw Colun ty 

S ta te  o f  Michigan 

Lenawee County 

Was htenaw County 

S ta te  o f  Michigan 

Lenawee County 

Washtenaw County 

S t a t e  o f  Michigan 

Lenawee County 

Washtenaw County 

Proper ty  Damage 
Accidents 

Source: County Proper ty  Damage, Michigan T r a f f i c  Acc ident  Facts, 1975 - 1978, 

Michigan Department o f  S ta te  Pol ice.  



Year - 

NUMBER OF INJURY ACCIDENTS 

Area - 
S t a t e  o f  Mich igan 

Lenawee County 

Was htenaw County 

S t a t e  o f  Mich igan 

Lenawee County 

Was htenaw County 

S t a t e  o f  Michigan 

Lenawee County 

Was htenaw County 

S t a t e  o f  Mich igan 

Lenawee County 

Washtenaw Coirnty 

I n j u r y  Acc idents  

98,237 

800 

2,490 

Source: County In , iu ry  Accidents,  Mich igan T r a f f i c  Facts,  1975 - 1978, 

Michigan Department o f  Scate Pol ice .  



POLICE AGENCIES - 

Was htenaw County 

Michigan S ta te  Pol i c e  

Br ighton,  Michigan 

C l in ton ,  M i  c h i  gan 

Plymouth, Michigan 

Y p s i l a n t i ,  Michigan 

County Sher i f f  

Washt~naw, M i  c h i  gan 

City P o l i c e  

Ann Arbor,  Michigan 

Chelsea, Michigan 

Manchester, Michigan 

M i  1 an, M i  c h i  gan 

Sal ine,  Michigan 

Ypsi 1 a n t i  

Lenawee County 

Mich igan S ta te  Pol i c e  

B l i s s f i e l d ,  Michigan 

County Sher i f f  

Lenawee, M i  c h i  gan 

City Pol i c e  

Adrian, Michigan 

Addison, Michigan 

B r i  t t o n  , M i  c h i  gan 

C l i n t on ,  Michigan 

Hudson, M i  c h i  gan 

Morenci , M i  c h i  gan 

Tecumseh, M i  c h i  gan 



HOSPITALS 

Was htenaw County 

U n i v e r s i t y  o f  Michigan Medical Hospi t:al Ann Arbor, Michigan 

S t .  Joseph Medical Hosp i ta l  Ann Arbor, Michigan 

Beyer Medical Hosp i ta l  Ypsi l a n t i  , Michigan 

Chelsea Medical Hosp i ta l  Chelsea, Michigan 

Sal i n e  Medical Hosp i ta l  Sal i ne, M i  c h i  gan 

Lenawee County 

B i  xhv Msdi c a l  Hospi t a l  

He r r i c k  Medical Hosp i ta l  

Morenci Area Hosp i ta l  

Thorn Medical Hosp i ta l  

Adr ian, Michigan 

Tecumseh, Michigan 

Morenci , Michigan 

Hudson, M i  c h i  gan 



TOW .YARDS 

Washtenaw County 

Ann Arbor  

Brewer' s 

Double A 

Sakst rup 's  

GIes t g a t e  

Chelsea 

Red ' s 

Smi th 's  

1763 Plymouth 

3055 Was htenaw 

3055 Packard 

2342 Dexter 

889 S. Main 

11 451 Jackson 

C l i n t o n  

B l a i s d e l l  's 109 E. Michigan 

Dexter  

Dexter  Body 8030 F i f t h  

Lodi  - 
Town and Country 3127 S. Wagner 

Manches t e r  

F i l l y a w ' s  327 W. Main 

Sal i ne 

Ted ' s 820 W. Michigan 

South Lyon 

Country C o l l i s i o n  57440 Ten M i l e  

Whi tmore Lake 

T e r r i t o r i a l  
Standard 60 E. Nor th  T e r r i t o r i a l  



TOW YARDS 

Ypsilanti 

Able 221 N.  Lincoln 
H Pl H 896 N. Harris 

Martin's 65 Emerick 

Sobbry Is 8960 Stony Creek 

Ypsi Towing 707 W. Michigan 

Lenawee County 

Blissfield Gulf 

Cal ' s  Standard 
Hancock's Garage 

Hane' s 

Hi 11 ' s Wrecker 

Jim's Marathon 

Kyle ' s Standard 

Poe's Mobil 

Schneider's 

Tecumseh Sunoco 

Tecumseh Towing 

505 W. Adrian 

403 W. Maumee 

4709 W. Michigan 

7993 US-12 

2558 Treat 

666 S. Center 

150 Main 

1099 E. U.S.-223 

10003 E. U.S.-223 

402 E. Chicago 

102 W e  Logan 

Blissfield,  MI 

Adrian, MI 

Tipton, MI 

Ir ish Hills,  MI 

Adrian, MI 

Adrian, MI 

Hudson, MI 

Adrian, MI 

Blissfield,  MI 

Tecumseh, MI 

Tecumseh, MI 





L E N A N E E  COUNTY 



3 . 2  Team S t r u c t u r e  

The Highway Sa fe ty  Research I n s t i t u t e  NCSS team operated i n  two 

count ies  o f  southeastern M i  chigan, (Washtenlaw and Lenawee) . Both count ies  

a re  predominant ly  r u r a l  w i t h  med iums ize  c i t i e s  as t he  major popula- 

t i o n  centers.  Due t o  t he  d is tances invo lved,  two o f f i c e s  were s e t  up 

i n  t he  two count ies .  

The main o f f i ce  f o r  t h e  NCSS p r o j e c t  was l oca ted  i n  Washtenaw 

County a t  t he  HSRI b u i l d i n g  i n  Ann Arbor, Another o f f i c e  was s e t  up 

i n  Adrian, Michigan, t o  serve as the  Lenawee County o f f i ce .  Both o f f i ces  

were c e n t r a l l y  l oca ted  i n  the  county t o  p rov i de  easy access t o  p o l i c e  

agencies, hosp i ta ls ,  and tow-yards. 

The Lenawee County o f f i ce  o r i g i n a l l y  supported two people. The 

f i r s t  was a sen io r  acc iden t  i n v e s t i g a t o r  and the  second was a human 

sub jec ts  s p e c i a l i s t ,  A f t e r  two years  t he  s t a f f  was reduced t o  

one person, w i t h  suppor t  se rv ices  rendered from the  Washtenaw County 

O f f i c e  a t  HSRI. 
The Was htenaw County o f f i c e  cons is ted  o f  t h e  P r o j e c t  D i r e c t o r ,  

F i e l d  Flanager, two acc iden t  inves t iga to rs ,  and one case e d i t o r .  Th is  

o f f i ce  submi t ted cases f o r  bo th  count ies.  A l l  e d i t i n g  and case rev iew 

funct ions were centered i n  t h i s  o f f i ce .  

The P r o j e c t  D i r e c t o r ' s  d u t i e s  and responsi  b i  l i t i e s  i n c l  uded tech- 

n i c a l  ed i t i ng ,  formal r e l a t i o n s  w i t h  NHTSP, and t h e  o v e r a l l  d i r e c t i o n  

o f  t h e  p ro j ec t .  I t  was the  D i r e c t o r ' s  r e s p o n s i b i l i t y  t o  s e t  t he  gen- 

e r a l  p o l i c i e s  i n  the  NCSS p r o j e c t .  I t  was h i s  p r imary  du t y  t o  assure 

t he  va1 i d i  t y  of the  sampling procedure and t o  r ec i eve  the  d i r e c t i v e s  

f rom t h e  Q u a l i t y  Cont ro l  Con t rac to r  and NHTSA and see t h a t  they were 

p u t  i n t o  operat ion.  

The p r o j e c t  f i e l d  manager's c h i e f  concern was t o  see t h a t  day-to-day 
opera t ions  o f  t he  NCSS p r o j e c t  func t ioned  p roper l y .  I t was h i s  j o b  t o  

coord ina te  work assignments among t he  i n v e s t i g a t o r s  and e d i t o r s  t o  assure 

the  e f f i c i e n t  u t i l i z a t i o n  o f  f a c i l i t i e s  and personnel, I t  was a l so  h i s  

r e s p o n s i b i l i t y  t o  see t h a t  d i r e c t i v e s  from l9IHTSA and t he  Q u a l i t y  Cont ro l  

Mon i to r  were fo l lowed by t he  i n v e s t i g a t o r s  and t he  e d i t o r s  on the  NCSS 

p r o j e c t .  



The i n v e s t i g a t o r ' s  d u t i e s  cons is ted  of '  f i e l d  work on t he  veh ic les  

and scenes, i n t e r v i e w s  o f  t he  occupants, and t he  i n i t i a l  rev iew o f  the  

case f o r  accuracy and consistency. The i n v e s t i g a t o r ' s  pr ime respon- 

s i b i l i t y  was t o  ensure the  prompt and accurate i n v e s t i g a t i o n  of  cases, 

us ing  methods c o n s i s t e n t  w i t h  d i r e c t i v e s  from NHTSA and t he  Qua1 i ty  

Cont ro l  Monitor.  

The e d i t o r s  worked as i n t e r n a l  qua1 i t y  c o n t r o l  monitors.  T h e i r  

j o b  was t o  i n s p e c t  every  case f o r  e r ro r s ,  check f o r  proper  coding 

conventions, and t o  i n c l u d e  the  medical records in fo rmat ion ,  The 

e d i t o r ' s  major  r e s p o n s i b i l i t y  was t o  ensure t h a t  every  case was as 

complete and cons i s ten t  as poss ib l e  be fo re  t he  case l e f t  H S R I  f o r  

i n c l u s i o n  i n t o  the  NCSS f i l e .  

I n  conc lus ion,  t he  NCSS p r o j e c t  a t  H S R I  was i n s t i t u t e d  as a  se l f -  

checking ope ra t i on  t h a t  caught i t s  own e r r o r s  before submission of the  

case. Because of t h e  s t a t i s t i c a l  na tu re  of  t he  p r o j e c t ,  t h e  v a l i d i t y  

of t he  data was o f  paramount importance. For t h a t  reason every e f f o r t  

was made t o  s t r u c t u r e  t he  team so t h a t  mistakes were d iscovered and 

co r rec ted  be fo re  t he  cases l e f t  HSRI. A diagram showing p r o j e c t  organ- 

i z a t i o n  and team s t r u c t u r e  i s  shown i n  F igure  1. 



Washtenaw C o u n t y  

HSRI TEAM STRUCTURE 

Figure 1 

I P r o j e c t  D i r e c t o r  I 

Lenawee C o u n t y  

A c c i d e n t  I n v e s t i g a t o r  I--i 
E d i t o r  1. 

A c c i d e n t  I n v e s t i g a t o r  L 4 A c c i d e n t  I n v e s t i g a t o r  



3.3  Sampling Procedures 

P r i o r  t o  the  commencement o f  data c o l l e c t i o n  f o r  t he  Nat iona l  Crash 

Seve r i t y  Study (NCSS) a we l l -de f ined  sampling p l an  was devised by the  

HIghway Safety  Research I n s t i t u t e  (HSRI) i n  response t o  t he  bas ic  con t rac t  

work statement and i n i t i a l  d i r e c t i o n  from the  Nat iona l  Highway T r a f f i c  

Sa fe ty  Admin i s t r a t i on  (NHTSA). Th is  plan, designed t o  s a t i s f y  the 

s t r a t i f i e d  p r o b a b i l i t y  sampling requirements o f  NCSS, was o u t l i n e d  i n  

d e t a i l  and conf i rmed i n  a  l e t t e r  o f  October 4, 1976, from Mr. Peter  

Cooley o f  H S R I  t o  Mr. John G a r r e t t  o f  the  Ciilspan Corporation.* 

The HSRI sampling p l an  was fo l lowed,  w i t h  minor va r i a t i ons ,  u n t i l  

the  conc lus ion o f  data c o l l e c t i o n  on March 31, 1980. Changes and mod- 

i f i c a t i o n s  i n  the  sampling system a re  discussed i n  g rea te r  d e t a i l  i n  

f o l  lowing sec t ions  o f  t h i s  repor t .  

The sampling p l an  employed by H S R I  fo l lowed c r i t e r i a  s e t  f o r t h  

by the Calspan Corporat ion f o r  the  Nat iona l  Highway T r a f f i c  Sa fe ty  

Administrat ion.** Automobile acc idents  t o  be i nves t i ga ted  would be 

se lec ted  from p o l i c e  acc iden t  repor ts .  I n  o rde r  f o r  an acc iden t  t o  

be e l i g i b l e  f o r  s e l e c t i o n  i t  would have t o  i n v o l v e  a t  l e a s t  one occu- 

p i e d  passenger ca r  whose damage was such t h a t  i t  had t o  be towed f rom 

the  acc iden t  scene. Once the  p o l i c e  r e p o r t s '  e l i g i b i l i t y  was estab- 

1  ished, i t  would be screened t o  determine i f :  i t  met one o f  the t h ree  

sampling s t r a t a  c r i t e r i a ,  loo%, 25%, o r  10%. A 100% sample case 

would be an acc iden t  i n  which a t  l e a s t  one olccupant o f  a  towed-for- 

crash-damage passenger c a r  was t ranspor ted  t o  a  medical f a c i l i t y  and 

admi t ted f o r  t reatment,  o r  succumbed t o  f a t a l  i n j u r i e s  i n  the  crash. 

Accidents meeting t h i s  c r i t e r i o n  would be inves t iga ted .  A 25% sample 

case would be an acc iden t  n o t  meeting the  100% c r i t e r i o n  b u t  where a t  

l e a s t  one occupant of a  towed f o r  crash damage passenger ca r  was t rans-  

po r t ed  t o  a  medical f a c i l i t y  f o r  treatment, b u t  n o t  h o s p i t a l i z e d  over-  

n i g h t  o r  admitted. One qua r te r  of these acc idents  would be inves t iga ted .  

*A copy was a l s o  sent  t o  the  Contract  Technical Manager, M r .  James 
K i s t l e  
**Coding Manual f o r  NCSS, January 1977, Cal s;pan Corporat ion 



A 10% sample case would be an acc iden t  which d i d  n o t  q u a l i f y  f o r  e i t h e r  

t h e  100% o r  25% categor ies .  I n  t h i s  sample s t r a t a  (10%) occupants 

o f  towed-for-crash damage veh ic les  would be e i t h e r  n o t  i n j u r e d  o r  

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

i t y .  One t e n t h  o f  these acc idents  would be inves t iga ted .  

The s e l e c t i o n  o f  t he  25% and 10% sample s t r a t a  cases was accomp- 

1 i shed through a systemat ic  random sampling procedure. The s p e c i f i c  

s e l e c t i o n  procedure d i f f e r e d  from team t o  team b u t  was i n  accordance 

w i t h  the  sample design approved by NHTSA w i t h  the  consul t a t i o n  of the  

i n d i v i d u a l  NCSS teams. A t  HSRI, t h i s  sampling procedure was based on 

l i c e n s e  p l a t e  numbers as they  appeared on p o l i c e  acc iden t  repor ts .  

A t  HSRI, p o l i c e  r e p o r t s  were p icked  up every weekday from two 

county s h e r i f f s  departments, t he  p o l i c e  departments o f  t he  t h ree  

l a r g e s t  c i t i e s  i n  our  s tudy area, as w e l l  as two s t a t e  p o l i c e  posts. 

Reports were p icked  up tw i ce  a week from a township p o l i c e  f o r c e  and 

weekly from a l l  o t h e r  p o l i c e  agencies i n  t he  two coun t ies  covered by 

t he  HSRI NCSS team. Those p o l i c e  agencies t h a t  were v i s i t e d  once o r  

tw i ce  a week were phoned on a d a i l y  bas is  t o  check f o r  recen t  t r a f f i c  

accidents.  

Each weekday morning, when t he  p o l i c e  r e p o r t s  a r r i ved ,  one per-  

son would go through them t o  s e l e c t  those t h ~ a t  were e l i g i b l e  f o r  NCSS 

i n v e s t i g a t i o n .  Th is  person a1 so mainta ined l o g  sheets and was respon- 

s i b l e  f o r  case assignments and f o r  f o l l o w i n g  progress o f  i n d i v i d u a l  

cases. 

P o l i c e  r e p o r t s  were f i r s t  screened t o  e l i m i n a t e  acc iden ts  where 

no passenger c a r  was towed because o f  c rash damage o r  r e p o r t s  w i t h  

no passenger cars. Most o f ten  t h i s  cou ld  be done by l o o k i n s  a t  the  

box on t h e  o f f i c i a l  Michigan t r a f f i c  acc iden t  r e p o r t i n g  form (UD 10) 

marked " d r i v a b l e l n o t  d r i veab le . "  A t  t imes t h i s  s e c t i o n  would have 

t o  be confirmed by a phone c a l l  t o  a towing f a c i l i t y  o r  by i nspec t i on  

o f  the  veh ic le .  P o l i c e  acc iden t  r e p o r t s  werle then scanned f o r  occu- 

pants of towed-for-crash damage passenger cars  who were f a t a l l y  i n j u r e d  

as a r e s u l t  o f  the  acc ident .  Reports t h a t  met t h i s  e r i t e r i o n  would 



au toma t i ca l l y  q u a l i f y  as 100% sample cases. Screening proceeded f o r  

occupants o f  towed-for-crash damage passenger cars  who were t rans-  

po r t ed  t o  a h o s p i t a l  o r  t reatment  f a c i l i t y .  When these r e p o r t s  were 

accumulated they would be so r t ed  o u t  by s p e c i f i c  h o s p i t a l s  o r  c l i n i c s .  

Each t reatment  f a c i l i t y  would then be c a l l e d  t o  determine which occu- 

pants were admi t ted ( h o s p i t a l i z e d  ove rn igh t )  and which were t r e a t e d  

and re leased o r  n o t  seen. Those acc idents  i n v o l v i n g  occupants who were 

admi t ted t o  a t reatment  f a c i l i t y  (and had been i n  a passenger c a r  towed 

because o f  crash damage) would q u a l i f y  f o r  NCSS as 100% sample cases. 

Those acc idents  i n v o l  v ing  occupants n o t  f a t a l l y  i n j u r e d  and n o t  hos- 

p i  t a l  i z e d  ove rn igh t  would become e l i g i b l e  f o r  the  25% sample catagory 

i f  they passed another t e s t .  Th is  t e s t  i nvo l ved  examining the  f i r s t  

veh i c l e  appearing on t he  p o l i c e  r e p o r t  which had been towed f o r  dam- 

age and had a t  l e a s t  one occupant t ranspor ted  t o  a t reatment  f a c i l i t y  

by a po l i ce ,  f i r e ,  o r  emergency veh i c l e  ( o r  by a f r i e n d  i f  so s ta ted  

on the  p o l i c e  r e p o r t )  and examining i t s  l i cense  number. 

Th is  method o f  sampling by the  f i r s t  veh i c l e  meeting sampling 

s e l e c t i o n  category requirements, r a t h e r  than second veh i c l e  o r  any 

veh ic le ,  was used f o r  two reasons. I f  one were l ook ing  a t  more than 

one veh i c l e  f o r  de te rmina t ion  o f  case e l i g i b i l i t y ,  one would n o t  be 

sampling accidents,  b u t  r a t h e r  vehic les.  If :  one based case s e l e c t i o n  

on more than the  f i r s t  veh ic le ,  i t  would r e s u l t  i n  more than one 

qua r te r  (25%) o f  the  acc idents  be ing inves t iga ted .  

Once the f i r s t  veh i c l e  appearing on the the  p o l i c e  r e p o r t  (meet- 

i n g  the  25% sample case c r i t e r i a )  was determined, t he  l i c e n s e  p l a t e  

number* o f  t h a t  veh i c l e  was examined. I f  the l a s t  d i g i t ,  o r  d i g i t s ,  

were a 1, a 2, an 03, a 13, a 23, a 33, o r  a 43, the  case would be 

inves t iga ted ,  as these numbers comprise 25% o f  the t o t a l  poss ib l e  

last-number combinations. Should the  l a s t  number, as i t  appeared on 

the  p o l i c e  repor t ,  be obscured, o r  should there  be no numbers. as i n  

the case of a v a n i t y  p l a te ,  a ten  s ided d i e  would be thrown. I f  a 

*The use o f  l i cense  p l a t e  numbers f o r  case s e l e c t i o n  was p rev ious l y  
used i n  an HSRI acc iden t  sample program. The randomness o f  Michigan 
l i cense  numbers was v e r i f i e d  i n  a study which preceded t h i s  program. 



1  o r  a  2 was r o l l e d  the  case would be inves t iga ted .  If a 3, 4, 5, 

6, 7, o r  an 8 was r o l l e d ,  t he  cases would be discarded. I f  a  9 o r  

a  10 were r o l l e d  t he  d i e  would be thrown again u n t i l  e i t h e r  a  1  o r  

a  2 ( e l i g i b l e )  o r  a  3, 4, 5 ,  6, 7, o r  an 8 ( i n e l i g i b l e )  was r o l l e d .  

Those acc iden t  r epo r t s  n o t  meeting the  100% o r  25% c r i t e r i a  

would be examined next. To be e l i g i b l e  f o r  s e l e c t i o n  as a  10% sample 

s e l e c t i o n  case, an acc ident  had t o  have a t  l e a s t  one towed-for-damage 

passenger car  where no occupants were t ranspor ted  t o  a  t reatment  f a c i l -  

i t y .  The l i c e n s e  number o f  the  f i r s t  occup'ied, towed-for-crash dam- 

age veh i c l e  meeting t he  10% sample C r i t e r i o n  would be an i n v e s t i g a t a b l e  

acc iden t  i f  the  l i c e n s e  number ended i n  a  6. Again, i f  the  l i c e n s e  

numbers were obscured on t he  po l  i c e  repor t ,  o r  i f  the v e h i c l e  had 

v a n i t y  p la tes ,  a  d i e  would be r o l l e d .  L i k e  the  l i c e n s e  number, if 

a 6  r e s u l t e d  from the  throw of the  die,  the  case would be invest igated.  

Accidents were sampled by H S R I  f o r  Washtenaw and Lenawee count ies 

i n  t h i s  manner u n t i l  r e c e i p t  o f  a  l e t t e r ,  dated October 10, 1978, 

from Mr .  John W. Gar re t t ,  Manager o f  the  Accident Research D i v i s i o n  

of the  Calspan Corporat ion, Bu f fa lo ,  New York. I n  h i s  l e t t e r ,  Mr .  

G a r r e t t  informed H S R I  t h a t  f o u r  o f  our  cases had been de le ted  from 

the  NCSS case f i l e  because the  most severe i n j u r y  i n  the  acc iden t  

( s e v e r i t y  o f  i n j u r y  as defined by treatment,  j,e h o s p i t a l i z e d  more 

severe than t ranspor ted)  d i d  n o t  occur t o  an occupant o f  an app l i cab le  

veh i c l e  (a  non-appl i c a b l e  veh i c l e  be ing e i t h e r  a  non-towed f o r  damage 

passenger c a r  o r  a  non-passenger car) .  Th is  statement seemed t o  be a  

m o d i f i c a t i o n  of our  o r i g i n a l  sampling p l an  as de l inea ted  i n  a  l e t t e r  

from Peter  Cooley t o  John Gar re t t ,  dated October 4, 1976. Mr. Cooley 

wrote: "Please note t h a t  our  i n t e r p r e t a t i o n  o f  NCSS sampl i ng requ i re -  

ments i s  t h a t  the  i n j u r y  s t r a t a  i s  based o n l y  on occupants of passenger 

cars  towed f o r  crash damage. We be l i eve  t h i s  t o  be t he  c o r r e c t  i n t e r -  

p re ta t i on .  Another poss ib l e  i n t e r p r e t a t i o n  i s  t h a t  the  i n j u r y  s t r a t a  

a re  de f ined  by the  most severe i n j u r y  i n  the crash. I ' m  sure you a re  

aware of the  s u b t l e  bu t  impor tant  d i f f e rences  and the  need f o r  a l l  NCSS 

con t rac to r s  t o  f o l l o w  the  same i n t e r p r e t a t i o n ;  " 



A f t e r  r e c e i v i n g  Mr.  G a r r e t t ' s  l e t t e r  o f  October 10, 1978, HSRI 

mod i f ied  i t s  sampling procedures t o  comply w i t h  Cal span Corporat ion 

i n s t r u c t i o n s ,  These i d e n t i c a l  i n s t r u c t i o n s  a1 so appeared i n  l a t e  

r e v i s i o n s  o f  NCSS Coding Manuals. 

I n  A p r i l  o f  1978, l i g h t  t r ucks  and vans were added t o  the  sampling 

system design as app l i cab le  vehic les.  The sampling procedure remained 

t he  same. A l l ,  o r  100%,of t he  acc idents  i n v o l v i n g  f a t a l l y  i n j u r e d  o r  

overn igh t  h o s p i t a l i z e d  occupants o f  towed-for-damage passenger cars  

(and now 1  i g h t  t r ucks  and vans), one qua r te r  (25%) o f  t he  acc idents  

i n v o l v i n g  occupants o f  appl  i c a b l e  veh ic les  who were t ranspor ted  t o  

a  t reatment  f a c i l i t y ,  and one t e n t h  (10%) o f  t he  acc idents  i n v o l v i n g  

un in j u red  o r  non-transported occupants o f  appl i c a b l e  veh ic les  would 

be inves t iga ted .  The i n c l u s i o n  o f  l i g h t  t r ucks  and vans tended t o  

increase the  number o f  acc idents  i n v e s t i g a t e d  as i t  broadened the  

number o f  acc idents  p o t e n t i a l l y  e l i g i b l e  f o r  i n v e s t i g a t i o n .  

I n  May o f  1979, a long w i t h  t h e  adopt ion o f  Na t iona l  Acc ident  

Sampl i n g  Sys tem (NASS) forms, the  NCSS sampil i n g  sys tem was rev ised.  

I n  p lace  of the prev ious 100%, 25%, and 10% s t r a t i f i c a t i o n  procedure, 

t he  sampling design was redesigned i n t o  a  100%, 75%, 20%, and 5% f o r -  

mat. The 100% sample cases now would be acc idents  i n v o l v i n g  app l i cab le  

veh ic les  w i t h  a t  l e a s t  one occupant who was f a t a l l y  in ju red .  A 75% 

sample case would be an acc iden t  i n v o l v i n g  an app l i cab le  veh i c l e  con- 

t a i n i n g  one o r  more occupants who were h o s p i t a l i z e d  overn ight .  A 20% 

sample case was an acc iden t  i n  which any occupant o f  an app l i cab le  

v e h i c l e  was t ranspor ted  t o  a  medical f a c i l i t y  f o r  t reatment  bu t  no t  

h o s p i t a l i z e d  overn ight .  A 5% sample case was an acc iden t  i n v o l v i n g  

an app l i cab le  veh i c l e  whose occupant o r  occupants were un in j u red  o r  

rece ived  i n j u r i e s  such t h a t  they were n o t  t ranspor ted  t o  a  t reatment  

fac i  1  i ty  o r  hosp i t a l i zed .  L i k e  t he  prev ious sample design, these 

acc idents  were sampled a t  a  r a t e  as descr ibed by t h e i r  names, i ,e  a l l  

of the 100% cases, th ree  quar te rs  of  the 75% cases, one f i f t h  o f  the 

20% cases, and one twen t i e th  of  the 5% cases. The system used t o  s e l e c t  



e l i g i b l e  acc idents  was based, again, on 1 icense numbers as they 

appeared on t h e  p o l i c e  repor t .  Those cases meet ing the  75% catagory 

c r i t e r i a ,  whose f i r s t  e l i g i b l e  veh i c l e ' s  l i c e n s e  number ended i n  a 
1, 2, 3, 4 ,  5, 6, 7, 18, 28, 38, 48, o r  58 would be inves t iga ted .  

Those cases meeting t he  20% category c r i t e r i o n ,  whose f i r s t  e l  i g i  b l e  

veh i c l e ' s  l i c e n s e  number ended i n  a 1 o r  a 2 would be inves t iga ted .  

Those cases meet ing t he  5% category  c r i t e r i o n  \,vhose f i r s t  e l i g i b l e  

v e h i c l e ' s  l i c e n s e  number ended i n  an 11, a 21, a 31, a 41, o r  a 51 

would be inves t iga ted .  As done p rev ious ly ,  i f  the  v e h i c l e  be ing 

examined i n  the  p o l i c e  r e p o r t  had v a n i t y  p l a t e s  o r  obscured numbers, 

a ten-sided d i e  would be thrown t o  determine case e l i g i b i l i t y .  Th is  

system cont inued una l te red  u n t i l  t he  end o f  data c o l l e c t i o n  on March 

31st,  1980. 

3.4 Cooperat ive Arrangements 

The cooperat ive arrangements necessary t o  implement t h e  NCSS 

p r o j e c t  i n  Washtenaw and Lenawee Counties presented no problems f o r  

HSRI. Because o f  ou r  long-s tanding r e l a t i o n s h i p  w i t h  t he  l o c a l  po l  i c e  

agencies, towyards and hosp i t a l s ,  the arrangements were s e t  up q u i c k l y  

and e f f i c i e n t l y .  HSRI has been do ing v a r i o u : ~  acc iden t  i n v e s t i g a t i o n s  

i n  Southeast Michigan s i nce  the  l a t e  19601s, and t he  U n i v e r s i t y  o f  

Michigan s ince  t he  e a r l y  1960's. Because o f  t h a t  l ong  exper ience i n  

t he  f i e l d ,  most HSRI s t a f f  members i nvo l ved  i n  acc iden t  research 

a re  on a " f i r s t  name" bas is  w i t h  l o c a l  o f f i c i a l s  and towyard operators,  

The cooperat ive arrangements were s e t  up a t  t he  i n i t i a l  b r i e f i n g s  

g iven by HSRI. Pol i c e  agencies, h o s p i t a l  adrninistrators,and towyard 

operators  were contacted du r i ng  the;se'tup phase o f  the  p r o j e c t  i n  

1976. The NCSS p r o j e c t  was exp la ined t o  them and t h e i r  support  was 

e l  i c i  ted. A1 1 p a r t i e s  agreed t o  cooperate, t he  arrangements were n o t  

p u t  i n t o  w r i t i n g .  A11 cooperat ive agreements were verba l  and on 

an in fo rma l  basis,  

Some problems assoc ia ted w i t h  t h i s  arrangement d i d  develop 9 
One  rob- 

lem was t h a t  as personnel changed f n some o f  the suppor t  o r g a n i z a t i o n s ~  



the  NCSS p r o j e c t  had t o  be re-expla ined and arrangements re -es tab l  ished. 

The o n l y  major problem occurred l a t e  i n  1979, when l o c a l  h o s p i t a l s  

became s e n s i t i v e  t o  poss ib l e  l i a b i l i t y  r e s u l t i n g  from re lease  o f  

medical records. Th is  l e d  one h o s p i t a l  t o  terminate i t s  support  of 

NCSS. 

Th is  problem of l i a b i l i t y  f o r  the  re lease  o f  c o n f i d e n t i a l  ma te r i a l  

l e d  HSRI, i n  con junc t ion  w i t h  t he  Michigan Department of  S ta te  Pol i ce ,  

Off ice o f  Highway Safety Planning, t o  press . fo r  a  " s h i e l d  law" app l i cab le  

t o  areas of t r a n s p o r t a t i o n  and s a f e t y  research. E a r l y  i n  1980 t h i s  

e f f o r t  was successfu l  w i t h  the  passage o f  House B i l l  No. 4377. The 

s h i e l d  law (Sec t ion  257.624 MCLA) prevents  subpoena o f  con f i den t i a l  

m a t e r i a l  and e l im ina tes  c i v i l  l i a b i l i t y  f o r  i n d i v i d u a l s  d i v u l g i n g  

such informat ion. Th is  law e l im ina tes  the  l a s t  impediment t o  f u l l  

cooperat ion of hosp i t a l s ,  towyards, and po l  i c e  agencies i n  the  area 

of  highway safety  research i n  Michigan. 

3.5 NCSS Case Review Process 

Procedures used t o  rev iew cases a t  HSRI: i n t e r n a l l y  f o r  c o r r e c t -  

ness and cons is tency were n o t  l i m i t e d  t o  the  e d i t i n g  o f  completed 

cases, b u t  r a t h e r .  were app l i ed  t o  a  case from the  t ime i t  was sampled 

u n t i l  forwarded t o  the  qua1 i ty  c o n t r o l  con t rac to r .  

The bas ic  process i s  o u t l i n e d  i n  the  NCSS Case Flow c h a r t  and 

w i l l  be descr ibed here in  i n  more d e t a i l .  Various checks were made 

as a  case progressed from the  t ime i t  was i r ~ i t i a l l y  se lec ted  u n t i l  

i t  was completed. Some o f  these checks were p a r t  o f  a  system o f  

cont inuous t r a i n i n g  w h i l e  o thers  were more r e l a t e d  t o  q u a l i t y  c o n t r o l  

w i t h i n  a  case. 

I n t e r n a l  case rev iew began w i t h  the  process o f  s e l e c t i o n  o f  

e l i g i b l e  t r a f f i c  acc idents  as cases t o  be i nves t i ga ted  f o r  the  NCSS. 

Po l i ce  acc iden t  r e p o r t s  a r r i v e d  a t  HSRI every morning, be ing brought 

i n  by one of  ou r  acc iden t  i n v e s t i g a t o r s ,  who would screen them f o r  

p o t e n t i a l  l y  e l  i b i  b l e  accidents.  These same acc iden t  r e p o r t s  would 

then be screened a  second t ime by the  f i e l d  manager du r i ng  the  process 

of acc iden t  sampling and case se lec t ion .  When the  e l i g i b l e  acc iden t  

r epo r t s  were handed ou t  t o  i n d i v i d u a l  i n v e s t i g a t o r s  as work assign- 

ments they would be s c r u t i n i z e d  once more. Many t imes p o l i c e  acc iden t  
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r epo r t s  appear ing t o  be e l i g i b l e  NCSS cases would be dropped due t o  

i n f o rma t i on  f u rn i shed  by an i nves t i ga to r .  The more common reasons 

f o r  dropping a  case, once i n i t i a t e d ,  were a veh i c l e  r epo r t ed  t o  have 

been towed f o r  damage which a c t u a l l y  was d r i v e n  from the  acc iden t  

scene; an occupant repor ted  t o  have been hosp i t a l i zed ,  a c t u a l l y  

t u r n i n g  o u t  n o t  t o  have been admi t ted  t o  a  t reatment  f a c i l i t y ;  o r  an 

occupant repor ted  t o  have been t ranspor ted  t o  a  medical  f a c i l i t y  who 

had no t  sought medical t reatment  o r  was t ranspor ted.  By making use 

o f  these checks, HSRI s t a f f  were ab le  t o  p rov ide  an e x t r a  measure 
' 

- -.- - -~- .  

of assurance t h a t  t he  i n t e g r i t y  o f  the  sampling s t r u c t u r e  and the  
- --- 

-. sample i t s e l f  were maintained. 
When poss ib le ,  acc iden t  i n v e s t i g a t o r s  worked i n  pa i rs .  By work- 

i n g  togethersmany tasks performed i n  the  f i e l d  cou ld  be more q u i c k l y  - 

accomplished, But more impor tan t l y ,  by working toge ther  the  i n v e s t i -  

gators  would exchange op in ions  and ideas and be l ess  l i k e l y  t o  develop - - 

i n d i v i d u a l  s t y l e s  which m igh t  d i f f e r  f rom es tab l  i shed procedure o r  

i n s t r u c t i o n s  as es tab l i shed  f o r  NCSS t o  achieve u n i f o r m i t y  and con- 

s is tency,  These p a i r i n g s  would r o t a t e  a t  non-regular i n t e r v a l  s, g i  v i ng  

each i n v e s t i g a t o r  ample oppo r t un i t y  t o  work w i t h  every  o t h e r  i n v e s t i -  

gator.  I n  a d d i t i o n  t o  working i n  t he  f i e l d  w i t h  one another,  acc iden t  

i n v e s t i g a t o r s  would a l s o  work w i t h  the f i e l d  manager and t he  e d i t o r .  

A t  var ious t imes du r i ng  t he  course o f  the  NCSS p r o j e c t ,  the  e n t i r e  team 

would go t o  a  towyard and s e l e c t  acc iden t  scenes t o  compare techniques, 

i n t e r p r e t a t i o n ,  and measurements o f  veh ic les  and scenes, I n v e s t i g a t o r s  

would be c r i t i q u e d  by one another, by t he  f i e l d  manager, and e d i t o r  

w h i l e  a t  t he  scenes and tow ya rd  and again when back a t  t he  o f f i c e .  

Any di f ferences among team members, i n  s t y l e ,  technique, o r  r e s u l t s ,  

would be discussed i n  an at tempt  t o  s tandard ize procedures used f o r  

NCSS acc iden t  i n v e s t i g a t i o n  and data c o l  l e c t i o n  and ma in ta in  consis-  

tency w i t h i n  t he  HSRI NCSS team. 

Besides improving and ma in ta in ing  cons is tency of data, the  system 

of p a i r i n g  i n v e s t i g a t o r s  and team p r a c t i c e  i nves t i ga t i on  was used t o  

t r a i n  new i nves t i ga to r s .  

Once an e l i g i b l e  case was handed o u t  t o  an i n v e s t i g a t o r ,  t h a t  

case would remain w i t h  t h a t  i n v e s t i g a t o r  u n t i l  i t s  completion, An 



i n d i v i d u a l  would be responsib le f o r  a l l  aspects o f  a case except f o r  

the  medical repor ts ,  which were p icked up from treatment f a c i l i t i e s  

by a member o f  the  HSRI B io  rnathenatics department, This person 

woul d make copies o f  p e r t i n e n t  documents, e x t r a c t  needed informat ion,  

and code i n j u r i e s .  P a r t  o f  the i n v e s t i g a t o r ' s  j o b  would be t o  review 

the medical r e p o r t  and double check the i n j u r y  coding f o r  any er rors .  

The i n j u r y  in fo rmat ion  and coding would be checked ,again once the com- 

p le ted  case reached the e d i t o r .  I nves t i ga to rs  were encouraged t o  make 

notes and comments regarding any p o r t i o n  o f  a case where a quest ion 

o f  i n t e r p r e t a t i o n  might  occur. These a d d i t i o n a l  case notes proved 

h e l p f u l  t o  the  HSRI case e d i t o r s  and hope fu l l y  t o  e d i t o r s  a t  the  

q u a l i t y  con t ro l  cont rac tor ,  the Calspan Corporation. 

A t  t imes dur ing  the course o f  the  NCSS p r o j e c t  i t  became necessary 

fo r  the accident  i n v e s t i g a t o r s  t o  devote a ~ n a j o r i  t y  o f  t h e i r  t ime t o  

i n v e s t i g a t i o n  and inspect ion  of vehic les and scenes. When t h i s  s i t u a -  

t i o n  arose,other employees would be c a l l e d  upon t o  he lp  ou t  w i t h  i n t e r -  

v iewing occupants, A t  one p o i n t  i n  the pro,ject, a d d i t i o n a l  s t a f f  

had t o  be assigned t o  NCSS s o l e l y  f o r  the plurpose o f  conducting i n t e r -  

views. Two o f  these a d d i t i o n a l  s t a f f  even tua l l y  became acc ident  i nves t i  - 
gators. During t h i s  per iod,  an i nves t i ga to ' r  i n i t i a t i n g  the case would 

g i ve  i n s t r u c t i o n s  t o  an i n te rv iewer  regarding quest ions t o  ask, i n  

a d d i t i o n  t o  quest ions on the standard i n t e r v i e w  form. These add i t i ona l  

quest ions would f requen t l y  r e l a t e  t o  veh i c le  pos i t i on ,  d r i v e r  act ions, 

o r  o the r  areas of i n q u i r y  t h a t  would g ive  the  i n v e s t i g a t o r  a b e t t e r  

understanding of the accident  as a whole. When in te rv iews  were com- 

p le ted ,  the i n v e s t i g a t o r  would get  the case back f o r  completion 

and be debr iefed by the  in te rv iewer .  

Though i n d i v i d u a l  i n v e s t i g a t o r s  were r12sponsi b l e  f o r  complet ing 

CRASH* computations fo r  h i s  o r  her cases, th ree  people a t  HSRI were 

*The CRASH I 1  computer program, used t o  determine veh ic le  crash seve r i t y ,  
was developed under a Nat ional  Highway T r a f f i c  Safety Admini s t r a t i o n  
(NHTSA) con t rac t  w i t h  the Calspan Corporat ion of Buffalo, New York. 
The program was developed i n  an attempt t o  improve accuracy and uniform- 
i ty i n  i n t e r p r e t i n g  physical  evidence from iiutomobi l e  accidents. The 
program i s  p resen t l y  being used by the NCSS (Nat ional  Crash Sever i ty  
Study) and the NASS (Nat ional  Accident Sampling System) p r o j e c t s  
sponsored by the Nat ional  Highway T r a f f i c  Safety Admin is t ra t ion  as a 
method f o r  grouping accident  types and veh ic le  types by s e v e r i t y  as 
defined by change i n  veh i c le  v e l o c i t y  i n  a crash. 



most f a m i l a r  and exper ienced w i t h  the  CRASH program, so they were o f t e n  

consu l ted  p r i o r  t o  an i n v e s t i g a t o r  making use o f  t he  program, I n v e s t i -  

ga to rs  were a l s o  encouraged t o  d iscuss cases w i t h  one another  and w i t h  

t h e  e d i t o r .  I n  d iscuss ions regard ing  ass ign ing  CDCs ( C o l l i s i o n  Defor- 

mat ion C l a s s i f i c a t i o n )  t o  a  veh ic le ,  t he  v e h i c l e  heading, scene evidence, 

impact and r e s t  p o s i t i o n s  would be reviewed, as w e l l  as o t h e r  areas of  

i n f o rma t i on  d e s c r i p t i v e  o f  t he  crash and p e r t i n e n t  t o  a  CRASH computa- 

t i o n .  Oftent imes i n p u t  f rom co-workers would enable an i n v e s t i g a t o r  

t o  a r r i v e  a t  a  more c l e a r  understanding o f  an accident.  

The f u n c t i o n  o f  t he  e d i t o r  i n  the  NCSS p r o j e c t  was mu l t i - face ted .  

The e d i t o r ' s  p r imary  r e s p o n s i b i l i t y  was t o  rev iew cases p r i o r  t o  sub- 

m iss ion  t o  t he  q u a l i t y  c o n t r o l  c o n t r a c t o r  t o  assure t h a t  data was 

complete, cons is ten t ,  and co r rec t .  The ph i losophy a t  HSRI was (and i s )  

t h a t  the  case e d i t o r  should have a  s t r ong  background i n  acc iden t  i n v e s t i -  

g a t i o n  as w e l l  as data handl ing.  I n  o rde r  f o r  an e d i t o r  t o  be ab le  

t o  p r o p e r l y  rev iew a  case, he o r  she should have a  good understanding 

o f  the  acc iden t  sequence, t he  paths t r a v e l e d  by t he  veh i c l es  t o  impact 

and t o  r e s t ,  occupant k inemat ics ,  t he  NCSS acc iden t  i n v e s t i g a t i o n  and 

data c o l l e c t i o n  format,  and NCSS forms, NCSS e d i t o r s  had prev ious ex- 

per ience as acc iden t  i n v e s t i g a t o r s  p r i o r  t o  assuming e d i t o r i a l  dut ies .  

I n  a d d i t i o n  t o  t h e  broader ou t l ook  an acc iden t  i n v e s t i g a t o r  would 

b r i n g  t o  t he  e d i t i n g  p o s i t i o n ,  t he  exper ience o f  hav ing i n v e s t i g a t e d  

acc iden ts  enabled t he  e d i t o r  t o  have a  b e t t e r  app rec i a t i on  o f  t h e  

problems, concerns, and d a i l y  r o u t i n e s  o f  the  o t h e r  acc iden t  i n v e s t i -  

gators .  Th is  i n v e s t i g a t i v e  background,coupled w i t h  t he  t ime spent 

i n  t he  f i e l d  w i t h  i n v e s t i g a t o r s  work ing on i n d i v i d u a l  cases,made 

f o r  a  b e t t e r  work ing r e l a t i o n s h i p  than would have been poss ib l e  

had t he  e d i t o r  n o t  had a  background i n  data hand l i ng  and processing, 

Actua l  e d i t i n g  of a  case was a  process i n v o l v i n g  a  number o f  e l e -  

ments. A l l  forms w i t h i n  a  case summary, veh ic le ,  scene, i n t e r v i ew ,  



medical ,  and spec ia l  s tud ies ,  had t o  be completed. Besides each data 

element be ing completed on each form, each element had t o  be c o r r e c t  

and had t o  be reasonable when viewed i n  the case as a  whole. Here 

again, e d i t o r s  w i t h  prev ious t r a i n i n g  as i n v e s t i g a t o r s  had t h a t  ab i  1  i ty 

t o  d iscuss a  problem w i t h  an i n v e s t i g a t o r  regard ing  var ious f a c t o r s  o f  

t he  case. The i n v e s t i g a t i v e  background o f  t he  e d i t o r  was p a r t i c u l a r l y  

h e l p f u l  i n  i d e n t i f y i n g  data elements which, a l though c o r r e c t l y  coded, 

might  be quest ionable.  For example, w i t h  a  s i n g l e  v e h i c l e  t h a t  had 

been d r i v e n  i n t o  a  t ree ,  i t  migh t  be poss ib l e  t o  have an occupant 

sus ta i n  a  minor puncture wound i n  t h e  area (of  t h e  scapula. Because 

o f  h i s  i n v e s t i g a t i v e  background, the  e d i t o r  would ques t ion  such an 

i n j u r y  and reso l ve  i t s  accuracy w i t h  t he  t he  i n v e s t i g a t o r ,  Since i t  

would be unusual f o r  an occupant i n  a  f r o n t i l l  type c o l l i s i o n  t o  su f f e r  

a  wound r e s u l t i n g  f rom a  sharp o b j e c t  t o  t he  r e a r  o f  t he  to rso ,  such 

an i n j u r y  would be challenged. Though t h i s  i n j u r y  cou ld  be v a l i d  i n  

terms o f  cod ing based on i n t e r v i e w  and medical forms, i t  would be 

somewhat unexpected i n  terms o f  usual veh i c l e  and occupant dynamics. 

There may have been a  p l a u s i b l e  exp lana t ion  i n  t h i s  example, such 

as a  p r o t r u d i n g  seat  s p r i n g  con tac t i ng  t he  occupant,-and i t za l so -may  

have e a s i l y  been an e r r o r ,  Plausi  b i l i  ty o f  data elements was as 

impor tan t  i n  the  rev iew and e d i t  process as the  v a l i d i t y  and cons is-  

tency o f  data. 

Once cases were e d i t e d  and accumulated, coded in fo rmat ion  would 

be t r a n s f e r r e d  t o  IBM-type key punch cards. Keypunch operators  a t  

HSRI are  f a m i l i a r  w i t h  acc iden t  i n v e s t i g a t i o n  data and i t  was n o t  

uncomon f o r  t he  keypunchers t o  i d e n t i f y  and c o r r e c t  mistakes w i t h i n  

a  case, w h i l e  keypunching. Th is  served as another check on p o t e n t i a l  

e r ro rs .  

The advent o f  Remote Data En t r y  (RDE) i n t o  NCSS was o f  s i g n i f i -  

can t  ass is tance t o  NCSS ed i t o r s ,  RDE was s e t  up i n  such a  manner as 

t o  n o t  a l l o w  t he  e n t r y  o f  c o n t r a d i c t o r y  answers i n  a  number o f  key 

areas, We b e l i e v e  the  i n c l u s i o n  of RDE i n t o  NCSS s i g n i f i c a n t l y  i m -  

proved the  o v e r a l l  qua1 i t y  o f  NCSS cases. In a d d i t i o n  t o  improved 

data, the e l i m i n a t i o n  o f  keypunching f r eed  the  e d i t o r  t o  devote more 

t ime t o  i n d i v i d u a l  cases and acc iden t  i n v e s t i g a t i o n .  



Another e d i t o r i a l  f u n c t i o n  was t o  a c t  i n  a  superv iso ry  r o l e  

w i t h i n  the  team. Because o f  the  nature o f  the p o s i t i o n  and f a m i l i a r -  

i ty  w i t h  t he  NCSS coding manual, the  e d i t o r  would o f t e n  be answering 

quest ions r e l a t i v e  t o  i n t e r p r e t a t i o n ,  and i n  general p r o v i d i n g  i n f o r -  

mation, c l a r i f i c a t i o n , a n d  d i r e c t i o n  f o r  acc iden t  i nves t i ga to r s .  I n  

the  event o f  the  absence o f  t he  f i e l d  manager, the  e d i t o r  would sample 

acc idents  and make case assignments, thus a c t i n g  i n  a  superv isory  

capaci ty .  The e d i t o r  was a l so  responsible,  a long w i t h  the f i e l d  man- 

ager and sen io r  i nves t i ga to r s ,  f o r  the  t r a i n i n g  o f  new s t a f f  i n v e s t i -  

gators. 

Preparat ion o f  q u a r t e r l y  r epo r t s  and submission o f  repor ts ,  

as w e l l  as ma in ta in ing  the  case l o g  record  from which case progress 

and work l oad  was determined, was a l s o  an area where the e d i t o r  

prov ided major con t r i bu t i ons .  



3.6 Problems Experienced 

Due t o  the  exper imental  na tu re  o f  the NCSS pro ject ,  problems were 

a n t i c i p a t e d  and d i d  occur. NCSS was the  f i r s t  a t tempt  t o  organize 

and operate an acc iden t  sampling system on a nat ionwide basis; there-  

f o r e  some d i f f i c u l t i e s  were expected. However, none o f  the  d i f f i c u l t i e s  

experienced were o f  s u f f i c i e n t  seriousness t o  th rea ten  t he  func t iona l  

opera t ion  o f  the p r o j e c t  t o  s a t i s f y  o v e r a l l  NCSS goals. 

The most bas ic  problem was t h a t  o f  the  sampling system i t s e l f .  Due 

t o  the  u n p r e d i c t a b i l i t y  o f  the  sample on a d a i l y  basis,  work cou ld  

n o t  be programmed ahead i n  t ime w i t h  any degree of  c e r t a i n t y .  Th is  

s i t u a t i o n  occas iona l l y  l e d  t o  h igher  than normal miss ing veh i c l e  r a t e s  

because o f  our  i n a b i l i t y  t o  i n v e s t i g a t e  i n  one day a l l  the  cases t h a t  

came i n  on a p a r t i c u l a r l y  "heavy" day. 

Al though casework would u s u a l l y  average o u t  over  the  course of  

a quar ter ,  i t  was n o t  unusual f o r  a week o r  longer  t o  pass w i t hou t  

the a r r i v a l  o f  any new candidate cases. Nor was i t  unusual t o  i n v e s t i -  

gate 15 cases i n  one week. Th is  k i n d  o f  u n p r e d i c t i b i l  i t y  l e d  t o  unnec- 

essary backlogging o f  the cases a t  c e r t a i n  times, and d i f f i c u l t y  i n  

u t i  1 i z i n g  personnel e f f e c t i v e l y  through planning. 

Th is  problem was addressed i n  the  NASS system by us ing  the-case 

s t r a t i f i c a t i o n  and sampling a lgor i thm.  This  process leads t o  a pre- 

d i c t a b l e  constant  number o f  cases t o  be i nves t i ga ted  every week. I t  

a l lows  f o r  more e f f e c t i v e  management o f  personel and i n h i b i t s  t he  

" feast  o r  famine" m e n t a l i t y  among those d i r e c t l y  i nvo l ved  i n  the i n v e s t i -  

gat ion.  

T ra in i ng  f i e l d  i n v e s t i g a t o r s  was a130 a problem area a t  times, 

p a r t i c u l a r l y  du r i ng  l a t e r  stages o f  the p ro jec t .  Preparatory  t r a i n -  

i n g  o f f e r e d  i n  1976 was adequate t o  s t a r t  the  program. As personnel 

tu rnover  changed the  composit ion o f  the  staf'f,no p rov i s i ons  were made 

f o r  the  t r a i n i n g  of new i n v e s t i g a t o r s  except by in-house i n s t r u c t i o n  

and on-the-job t r a i n i n g .  Our s o l u t i o n  was dn in-house t r a i n i n g  pro-  

gram i n  which the  more experienced i n v e s t i g a t o r s  i n s t r u c t e d  new people. 



This  method d id ,  i n  f a c t ,  t r a i n  the  new i n v e s t i g a t o r  i n  t he  bas ic  

techniques o f  acc iden t  i nves t i ga t i ons .  But  t he re  were problems assoc i -  

a ted  w i t h  it. The f i r s t  d i f f i c u l t y  i s  t h a t  i t  tends t o  perpetuate t he  

biases and i n c o r r e c t  techniques o f  the  o l d e r  i nves t i ga to r s .  It a l s o  

leads t o  t he  same mi stakes i n  succeeding "generat ionsn of i n ves t i ga to r s .  

The second problem i s  a slowdown i n  the  p r o d u c t i v i t y  o f  the  t r a i n e r /  

i n v e s t i g a t o r .  The t r a i n e r  cannot work as q u i c k l y  and e f f i c i e n t l y  as he 

cou ld  alone. Th is  cou ld  l ead  t o  a backup of cases i n  h i s  possession. 

There were some problems assoc ia ted w i t h  the  NCSS team/Qua l i t y  

Cont ro l  Mon i to r  r e l a t i o n s h i p .  The standards and d i r e c t i o n  were some- 

t imes ambiguous. Th is  was t o  be expected i n  an exper imental  p r o j e c t  

l i k e  NCSS. D i f fe rences  o f  op i n i on  o f  f i n e  p o i n t s  o f  procedure and 

i n t e r p r e t a t i o n s  were t o  be expected. When they  arose they were handled 

w i t h  c i v i l  i ty and to le rance  on bo th  sides. One area t h a t  caused 

some problem was t he  l a c k  o f  t i m e l y  feedback on problems. Since s i t e  

v i s i t s  were r e l a t i v e l y  in f requent ,  problems cou ld  develop f o r  some 

t ime w i t hou t  our  knowledge. Also the  t ime pe r i od  f rom case submission 

t o  p o s i t i v e  feedback sometimes approached 8 months. 

The l a s t  problem occurred dur ing  the  l a s t  year  o f  t he  p ro j ec t .  

Due t o  an increased awareness on t he  p a r t  of t he  h o s p i t a l s  i n  t he  area 

o f  t h e i r  1 i a b i l  i ty  f o r  re lease  o f  medical records, some h o s p i t a l s  i n  

Washtenaw and Lenawee Counties wi thdrew t h e i r  p a r t i c i p a t i o n  i n  t he  

NCSS p ro j ec t .  The problem has been reso lved  by a new Michigan s t a t u t e  

which re leases h o s p i t a l s  f rom c i v i l  1 i a b i l  i ty  f o r  t h e i r  p a r t i c i p a t i o n  

i n  highway safety  research p ro j ec t s .  

I n  conclusion, i t  must be r e i t e r a t e d  t h a t  a t  no t ime d i d  these 

problems ever  compromise the d a i l y  opera t iona l  e f f o r t s  needed t o  meet 

p r o j e c t  goals. They were more on the  o rde r  o f  inconveniences and 

annoyances. Due t o  the  s t rong  support  se rv ices  o f  HSRI and the  support  

o f  NHTSA and Calspan Corporat ion,  the  NCSS p r o j e c t  was a t  no t ime 

i n  danger of f a i l i n g  i n  i t s  bas ic  purpose. 



4.0 COMPILATION O F  RESULTS 

The f o l l o w i n g  graphs p resen t  a  v i s u a l  r ep resen ta t i on  o f  the  work- 

p roduc t  generated by t he  HSRI NCSS team. F igure  3 shows the  number 

o f  cases sampled, dropped, and submi t ted i n  each q u a r t e r  o f  operat ion.  

F igures 4 and 5 show t h e  breakdown of submi t ted cases by sample cate-  

gory  (eg. 100% 75% etc.). F igure  6 i s  a  r ep resen ta t i on  o f  the  t o t a l  

number o f  spec ia l  s t ud ies  done du r i ng  the  course o f  t h e i r  use i n  the  

NCSS p r o j e c t  (1  May 79-31 March 80). F igure  7 shows t he  number o f  

f a t a l  acc iden ts  i n v e s t i g a t e d  du r i ng  each qua r te r  o f  t he  p ro jec t .  

F igure  8 shows t he  usage o f  t he  CRASH I1  computer program du r i ng  

each q u a r t e r  o f  the  p r o j e c t .  
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The development o f  NCSS i n t o  an e f f ec t i ve ,  c e n t r a l  l y  c o n t r o l  1  ed, 

sampled acc iden t  data program was accomplished w h i l e  s a t i s f y i n g  most 

expectat ions o f  the  o r i g i n a l  NCSS design, I n  many respects  NCSS was 

a l e a r n i n g  process f o r  bo th  HSRI and NHTSA, as w e l l  as t he  o t h e r  research 

con t rac to r s  exper ienced i n  conduct ing acc iden t  i n v e s t i g a t i o n s  f o r  

research purposes. It served as a  p rov i ng  ground f o r  new acc iden t  

i n v e s t i g a t i o n  p ro toco ls ,  many o f  these were improved and c a r r i e d  

over  i n t o  the  Nat iona l  Acc ident  Sampling System (NASS) program. I n  

add i t i on ,  NCSS demonstrated t h a t  numerous, d ispersed p ro fess iona l  

acc iden t  i n v e s t i g a t i o n  teams cou ld  be e f f e c t i v e l y  managed so as t o  

produce acc iden t  data o f  s a t i s f a c t o r y  completeness, accuracy, con- 

s i s tency ,  and d e t a i l  t o  meet most o f  t he  program goals. 

Conveying t he  importance o f  s t r i c t  adherence t o  a  system sampling 

plan, and f o l l o w i n g  t h a t  p l a n  w i t hou t  dev ia t i on ,  was i n  i t s e l f  a  s ign-  

i f i c a n t  achievement. Th i s  assured, t o  a  l a r g e  ex ten t ,  t he  v a l i d i t y  

o f  the data acqui red i n  terms o f  i t s  geographical  representat ivenes.  

We a re  con f i den t  t h a t  acc iden t  data obtained through NCSS w i l l  make 

an impor tan t  c o n t r i b u t i o n  towards b e t t e r  understanding problems 

assoc ia ted w i t h  d r i v e r s ,  veh ic les ,  and roadways as they  a f fec t  

highway safety .  

The two most se r ious  d e f i c i e n c i e s  i n  the  NCSS program, as r e f l e c t e d  

i n  the  data obtained, a re  bo th  r e l a t e d  t o  sampling procedures. One 

was t he  l a c k  o f  a  s p e c i f i c ,  wel l -p lanned sampling design f o r  each of  

the  seven acc ident  teams t h a t  had s u f f i c i e n t  commonality so as 

perrni t an accurate  p r o j e c t i o n  o f  t he  data ac~qui red t o  geographic 

reg ions  represented by t he  seven teams. The t h ree  bas ic  sampling 

s t r a ta ,  100%, 25%, and 10% were n o t  i n t e r p r e t e d  p r e c i s e l y  the  same 

by a l l  o f  the  NCSS acc iden t  i n v e s t i g a t i o n  teams. Th is  cou ld  o n l y  be 

de t r imenta l  t o  the  e f f i c a c y  o f  the  data. 



The second deficient area was one of wnpredictabi 1 i ty of the 
accident case load. Whi l e  the three s t rata  candidate accidents 
and the i r  sampling ratios d i d  ref lect  an average number of crashes 
t o  be investigated, the actual daily and weekly number of e l igible  
accidents could vary widely. This often created an er ra t ic  work 
load and inhibited planning to make the most effective use of team 
investigators. 

5.2 Recommends t i  ons 

To better improve future programs such as NCSS, the following 
recommendations are offered. To a large ex,tent these have a1 ready 
been followed in the design and implementation of NASS. 

1 ) I t  i s  recommended that a more structured sampling 
procedure be developed. Sampl i ng should be unambi - 
guous in the c r i te r ia  used to establish case e l ig i -  
bi l i ty .  I t  should be capable of being uniformly 
followed by different accident teams in various pa'rts 
of the country. 

More and better training of program accident investi- 
gators i s  recommended. While training was offered in 
NCSS i t  l e f t  many areas where investigators were defic- 
ient ,  or where a lack of uniformity in certain portions 
of the accident investigations protocols existed. Indi vid- 

uals were l e f t  to proceed as they perceived ,the correct 
way, rather than in comformance with well-defined pro- 
cudures and gui del i n e ~ .  

3 )  I t  i s  further recommended that the edi t  and evaluation 
process of accident data provide greater guidance back 
to individual accident '.earns, as well as individuals in 
those accident teams. This would help to remedy errors 
which are repeated because of a lack of guidelines or 
we1 1 -axplained procedures. 


