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P R E F A C E  

The National Crash Severity Study (NCSS) i s  a major accident data 
iol lection program of the National Center for S ta t i s t i c s  and Analysis ( N C S A )  
of the National Highway Traffic Safety Administration (NHTSA) . The study 
collects a se t  of detailed information on passenger cars (and the i r  occupants) 
in crashes which were severe enough to disable a car. Pedestrian accidents, 
and other accidents in which vehicles did n o t  have t o  be towed away, are thus 
excluded from this  study. The NCSS data base contains information on the 
instantaneous change of  velocity during the impact phase o f  a crash (called 
"Delta V " ) ,  vehicle damage descriptions in a codified form, and detailed 
descriptions of occupant injur ies .  Information on other vehicles involved in 
these accidents (such as trucks, or non-towed passenger cars) i s  included in 
the data base, b u t  i s  used only t o  describe the crash conditions surrounding 
the vehicle of interest .  Data collection began in January, 1977.  This fact-  
book presents tabulations of the data for  the f i r s t  f i f teen months of the 
study, thus covering the period January, 1977, through March, 1978. 

The NCSS data base serves two general purposes: t o  describe, and t o  
model. The descriptions are of important s t a t i s t i c s  and distributions on 
crash conditions and consequences : the proporti on of occupants using 
res t ra in ts ,  for  example, or the proportion of serious injuries occurring in 
passenger cars with frontal damage. This factbook contains mainiy such des- 
cr ipt ive resul ts .  The NCSS data may be used in modeling the relationships 
between crash conditions and occupant injury. Simple models have been devel- 
oped to  achieve a better unde~standing o f  crash-injury re1 ationships, and 
the majority of the future analytic e f for t  using NCSS data will involve such . 
model devel cpmen t .  

Accidents are studSed in seven areas of the continental United 
States.  These areas were n o t  selected a t  random, b u t  rather were chosen 
because the NCSA judged that high-qua: i t y  accident investigation teams coul d 
be established quickly i n  them. The seven areas and their  contractors are:  

I .  Erie County, New Ycrk (minus the City of Buffalo) 
Calspan Field Services 

2 .  Washtenaw and Lenawee Counties, Michigan 
University of Michigan, Highway Safety Research Inst i tute  (HSRI) 

3. Sixteen counties in Southwest Indiana 
Indiana University 

4 .  Miami , Florida 
Universi t y  of  Miami 

5 .  Lexington, Kentucky, a n d  surrounding counties 
University of Kentucky 

6. Bexar, Guadal~pe, and thirzeen other counties i n  South Texas 
Southwest Research Inst i tute  ( S w R I )  



7 ,  Los Angeles, California ( three  police d i s t r i c t s  only) 
Dynamic Science, Incorporated 

The aggregate of the seven areas has an urbanization dis t r ibut ion 
close t o  that  of  the en t i re  United States (as  given i n  the 1970 census),  and 
the areas are  intentionally d is t r ibuted widely throughout the nation. This 
sample i s  best defined as purposive rather than random; the data from NCSS 
cannot be extrapolated objectively t o  nat'onal rates or  t o t a l s .  

Within each dara col lect ion area accidents are  selected for  invest- 
igation by s t r i c t  adherence t o  a s t r a t i f i e d  sampling plan. Accidents el ig ible  
for 'nvest igati  on ( the  sampi in5 frame) are  -- a1 1 pol ice-reported accidents 
within the defined geographical areas in which a t  least  one occupied passenger 
automobile was towed from the scene due to  coll  ision damage. The pol ice 
report form typically indicates whether 3 vehicie was towed, b u t  if subsequent 
investigation reveals that  the towing was not the restil t o f  col l i s ion damage, 
the case i s  dropped. A towed passenger car  i s  referrsd t o  as a "case" vehi- 
c l e ,  and each e l i g ib l e  accident has a t  l e a s t  one case vehjcle and may have 
more than one. 

Each e l i g ib l e  accident i s  assigned to one o f  three s t r a t a :  

Stratum 1 (sarnpled a t  100%); An e l i g ib l e  accident in which a t  l e a s t  one case 
vehicle occupant was hospitalized overnight or  fa ta l  ly injured. 

Stratum 2 (sampled a t  2 5 % ) :  4n e l i g ib l e  accident n o t  i n  Stratum 1, b u t  in 
which a t  i e a s t  m e  case vekicle occupant was transgorted from tile accident 
scene t c  a hospital or other treatment f a c i l i t y  j n  a pg l i i e ,  f i r e ,  or other 
emergency vehicl e .  

Stratum 3 (sampled a t  10%):  All other e l i g ib l e  accidents. -- 
Within each stratam the accident selection niethods d i f f e r .  Two of the teams, 
HSRI arid SwRI , selected accidents using a randomi zhtion technique. The other 
teams :ooked a t  accidents on a systematic sample of days. A1 1 teams 
investigated every appropriate accident on the selected days axcepr  , in  los 
Angeles ? where a subsample of a p n r o ~ r i a t e  accidents was chcsen before investi-  
gation. 

For analysis ,  sach case i s  assigned a case weight equal t o  tile inverse 
o f  i t s  sampling f ract ion:  ! in strztum 1 ,  4 i n  strati~rr! 2 ,  and 10 i n  stratuir~ 3 .  
In tabulating data from the f i l e ,  each observation may be multiplied by i t s  
case weight h noder t o  produce an estimate o f  the to ta l  towaway accident, 
popuiation fo r  the NCSS areas.  The NCSS f i l e  used for the s ta t i s t , i c s  presented 
i n  t h i s  factbook contains 39,867 weighted cases ( 6 , 6 2 8  actual crashes 
investigated) , 39,444 towed pdssenger cars (8,616 actgal towed cars investi ga- 
t e d ) ,  and 62,026 occupants c f  towed passenger cars (14 ,491 a c tua l ) .  Since 
fa ta l  accidents were always sampled a t  the 1004 f rac t ion ,  there are an equal 
~umSer of faJ- 1-alities (435)  in both the weighted and the actuai p~pu l a t i ons .  
Unless they? i s  an i<dicat ion to the contrary,  the d a t a  presented in th.is 
factbook are  ~ e i s h t e d  and are aggregated over a l l  sevec data cc ' iect ion areas.  



These data, therefore, describe distributions for a1 1 pol  ice-reported 
towaway passenger car accidents in the purposive sample. 

The body of this  factbook i s  organized i n t o  f ive major sections. 
The f i r s t ,  beginning on page 1 ,  contains general tables describing the 
ent i re  NCSS data s e t .  The second section concerns accident distributions,  
and begins on  page 5 .  The third provides distributions of factors cen- 
tered on the case vehicles i n  the NCSS study, and begins on page 25 .  
The fourth section i s  centered on vehicle occupants, and  includes tabula- 
tions of b o t h  occupant characteristics,  and a t  the end of that section, 
some injury distributions. These occupant tables begin on page 51.  
Finally, there i s  a section devoted t o  crash severity (Delta V )  distribu- 
t ions,  showing how various vehicle and occupant factors are distributed 
by this  measure of crash severity. These tables begin on page 79.  

For the most part tables are presented in two complementary forms. 
The left-hand pacje provides a frequency distribution of tho factor under 
considerat'on; the right-hand page shown the corresponding injury rates.  
I n  each case the columns of these tables show the number of occupants in 
each of several injury categories. A more complete description of the 
injury categories may be f o u n d  on page 5 .  

A rather comprehensive index t o  the tables begins on page 99.  
The reader interested in a specific topic should be able t o  identify 
the pertinent tables by reference t o  this  index. 

All of the tables in this  factbook were derived from the compu- 
terized NCSS f i l e s  , and represent mainly interrelationships between 
occupant injury and the major variables available. Those interested in 
more detailed analysis of these data may use this  book as a guide, and 
may access the data in the i r  original form through the National Center 
for S t a t i s ~ i c s  and h a i y s i s .  

I n  many of the 1 ine graphs the data have been smoothed, usually 
by a moving mean method over three or f ive points. As a resul t ,  
readers may note some differences between the tabular and graphed 
values. The graphs are presented only t o  demonstrate trends. 

The figures and tables in this  factbook should be studied and 
used whiie keeping i n  mind this  caveat: for  many variables--in parti-  
cular those relating t o  crash severity a n d  t o  injury--there are 
substantial proportions of missing data. I f  these (missing) data here 
present i t  i s  possible, and even l ikely,  that the distributions presented 
would change appreciably. Future analyses will attempt to make estimates 
of the uncertainty that arises from this  source. 

This publication was produced by the e f for t s  of many people a t  
the Highway Safety Research Ins t i  tute. James 0' Day and Richard Kaplan 
were responsible for content and organization. Joseph Andary developed 
coniputer progrms t o  produce the tables in this book. Richard Kaplan 
and 91 iver Carsten produced the graphic material in the text.  



Kathleen Jackson designed the cover, and Sue Roberts and Mehdi Khodadad 
performed key1 i n i n g .  Michel l e  Shepherd helped w i t h  typing. James Hedl und, 
NHTSA, and Phyllis Gimotty made suggestions and comments as the publication 
evo 1 ved . 
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1 GENERAL 

This section presents information about b o t h  the unweighted 
(actual ) counts of cases and the reconstructed or weighted counts. 
I t  provides an overview of the en t i re  data s e t .  

Unweighted counts presented in this  section are of value t o  
those interested in the consequences of the sampl ing procedures and 
in understanding the s t a t i s t i ca l  properties of the data. The 
weighted distributions in th is  section, and in the remainder of 
this  report, are  intended t o  represent the total  population of  acci- 
dents that occurred in the NCSS sampling areas. 



Sam~le Characteristics 

Neighted and Actua l  Crashes, Vehic les ,  A1 1 Veh ic les ,  and 
Case Veh ic le  Occupants: NCSS F i r s t  F i f t e e n  Months 

.................................................................................................. 
I j i ALL I CASE CASE VEHICLE CASE V E H i t L E  
1 1  CRASHES VEHICLES VEHICLES I OCCUPANTS 1 FATAL IT IES  

SAMPLIVG FRACTION1 ---------------+---------------+---------------+---------------+--------------- 
i /ACTUAL WEIGHTED /CTUAL WEIGHTED !ACTUAL WEIGHTED 1 ACTUAL UEIGHTED 1 ACTUAL WEIGHTED 

,_,,,,,,,,,,,,,,,! ,,,,,,,,,,,,,,, +" ,------------- + --------------- + ----------..---- + --------------- 
I I I I 

0 2669 2661 4568 4568 3614 3614 1 6180 6480 485 485 

'1 54, 1732 6928 3202 12808 2365 9460 1 4094 16276 

i 8 
I 

2221 22270 1 4 1 2 3  41230 2631 26370 / 3917 29170 I 
,-,,,,,,-, * -,,, + ,,------------- t --------------- + ------..------ "-t ------------*-- 

'TOTAL 6628 31867 / i1893 58606 1 8616 39144 114491 52026 / 185 485 
------*----------------------------"------------------------------------------------------------"- 

t 

Tne ACTUPL c o l m s  of t h i s  table display the number of crashss, t 

vohiclee, e tc . ,  actual:!y invest igated bg the UCSS f i e ld  teams. I n  1 
order t o  make some of che major analysis categories eqkal i n  s t z e ,  
lozrler-ss71ority acciden$s were sampled a t  a rate  l e ss  :hm 100%. 

- 
weze selected 1230% t rac t i on ) ,  while only 25% of c u s e ~  i n  which cn 

I 
A i :  cases which ~"eszlited i n  o ~ e r n ? ~ h t  hospi ta i izat ion or n f ~ t a l i t y  I 

occupcznt was treiited ~ n d  released a t  a hospitaZ,  an^ 1L?% cf those i r ,  
which t t l ~  vehicle was t m z d  but no occupant GUS taken t o  a hospital ,  
wepe selected. To res tcrs  the t m e  d i s t r ibu t ion ,  weights may be 

I 
uppiied--the 25% group being mult ipl ied by a fact012 o f  ;"elm, and the 
10% Group by a factor c f ten. Such counts are callad "Yeigktsd" i n  
t h i s  book. 

3l iy ib I . e  Accidents u e  those ,in which the most severe .i,nizu?ies of the 
acividsr!t occur i,n c passenger ccr which has been towed from the scene. 

case Vehicks  are all passenger cars and tcwed from tha scene i ~ f  an 
P i-zzgib Le 3c,=.i.der:t. 

Case Vehicle Occupants m e  thz ~ccupan t s  of a l l  passenger ems tcwed 
from thc  scene 51-? an e l i g ib l e  clccide~5. 

i 
i 

The i c o 2 ~ m ~  i.n t h i s  t d l ~  headea AU VEHICLES incluue counts about 
vehi.cies other t h m  passenger e m s  (and non-towed passer;ger cals i  

i 
vhich were ir,voZ;)ed i n  an e l i g ib l e  accident. 

I 



Sam~le Characteristics 

NCSS Data by Data Collect ion Team 

-------------------------------------------------------------------------------------.------------ 
GROUP I I CALSPAN HSRI U OF I N D  C OF KEN U MIAMI SWRI 0YN.SCI. I TOTAL 

..................... ........................................................................... 
I 

ACCIDENTS 
Weighted 
Actual  

ALL VEHICLES 
Weighted 
Actua l  

CASE VEHICLES 
Weighted 
Actual  

ALL OCCUPANTS 
Weighted 
Actual  

FATALITIES 1 I 64 54 108 5 6 23 157 23  1 485 .................................................................................................. 

CASE VEH. OCCUPANTS 
Weighted / 
Actual  1 

This table shows both the actual and the weighted nwnbers of 
crashes, a22 vzhic les ,  case vehicles,  case vehicle oceupant.~, 
and f a ta l i t i e s  Sn each of the seven 'VCSS team areas. The 
Southwest Research I ~ s t i t u t e  (STVRI) team actual l y  conducced 
investigations a t  ~ L I O  s i w s  (one rural and one urban,), and 
t h i s  accounts f i r  the reZatively large ntullbers shown for that  
tern. 

I 

9359 5843 6427 7051 
I 

11365 15784 6197 62026 
2060 1334 1879 1714 2530 37iZ 1262 / 14491 





2 ACCIDENTS 

This section presents several tab1 es and graphs describing 
the characteristics of the accidents investigated in the NCSS pro- 
gram. To be included in the NCSS study, an accident must have 
involved a t  least  one occupied passenger car that was towed from 
the scene of the accident because of damage. The tables in th is  
section show only the weighted (or  reconstructed) populations , and 
thus represent the total  number of such (towaway) accidents that 
occurred !n the NCSS regions over the fifteen-month period from 
January 1 , 1977, to March 31, 1978. Represented are 31,867 acci- 
dents, 62,026 occupants of case vehicles, and 485 f a t a l i t i e s .  

I n  each of the following tables the number of accidents 
and the number of occupants in various injury categories are shown 
in the co!umns. To allow a better understandins of the distribu- 
tion of injuries across the various accident character is t ics ,  
injuries are shown as "AIS 2+,"  "AIS 3 + , "  and "Fatal ." AIS 2+ 
refers t o  AIS levels 2 through 6 ,  and AIS 3+ refers t o  AIS levels 
3 through 6.  Within these levels,  there are 3,627 occupants in 
the AIS 2' category and 1,775 occupants in the AIS 3+ group. An 
additional 9,515 occupants have been reported as "Injured," b u t  
severity (on  the AIS scale) i s  u n k n o w n .  The majority of these are 
probably a t  the AIS-1 level ,  b u t  some may be in the AIS-2 or AIS-3 
categories. I n  particular the AIS-2 counts in the tables are 
probably somewhat underestimated. 

Overall AIS 2 refers t o  "moderate" injur ies .  These 
include extensive cuts t o  the head and face, simple fractures to 
arms, legs,  or r ibs ,  or concussion with brief unconsciousness ; 
these injuries usually require medical treatment. Fewer than ha1 f 
of those persons injured a t  the AIS-2 level are hospitalized over- 
n i g h t  or longer. Overall AIS 3 refers t o  "severe" injur ies .  
Among these are co~npound or m u 1  t i p l e  fractures t o  arms, legs,  or 
r ibs ,  or simple skull fractgres;  these injuries usually require 
hospitalization b u t  are not often life-threatening, 

A more ccmplete discussion of  injury detail  i s  given a t  the 
end of the occapant section of th i s  book on page 69. 



NCSS Accidents and Time 

NCSS Crash D i s t r i b u t i o n s  by Time o f  Day 

- - - - - - - - - - - - - - - " - - - - - - - - - " - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - w - - - - - - - - - - - - - - -  

I ;  i OCCUPANTS 
------------------------------------------e---------------- 

TIYE OF DAY i / - - - ? ! ! - - -  TOTAL I AIS 2+ I AIS 3+ FATAL 

TOTAL ( 1 31867 10C.C / 62026 100.0 1 3627 lCO.O ( 1775 10S.C / 485 190.0 .......................................................................................... 

I " I T  A L - m  

0.0 4 t 
0600 NOON 1800 MIDNIGHT 

TIME OF DAY 

In the t zb l e  the time pelqiods begin 
a t  the hour s'r~mvz, 30 tho& micz'nignt 
would inzlude accidents ~ ~ h i c h  o c c ~ ~ e i i  
betueen shen 2nd 1 2 : 5 9  A.:V:'. ?he 
,highest h o w  !or ~ccide-r,?; occurrence 
Is bemeen 4:00 tmd 5:03 ?.id., and 
the Zoz~est is br meen 5 : O C  and &:/ I0  
in  the morning. -7ataZ cccidents 
snow a strong peak i u s t  a f t e r  
midnight. 



NCSS Accidents and Time 

NCSS Injury Rates by Time o f  Day 

1% 
h 

I \ 

/ '\ 
I 1  

0800 NOON 1800 

TIME OF DAY 

TIME OF DAY 

,,,,,,,,,,,,,,, 
I41 DNIGHT 
1 AM 
2 AM 
3 All 
4 Ai.1 
5 AM 
6 AM 
7 AM 
8 AM 

On the  average, one ' s  chance o f  
being k i l l e d  i n  a towmay acc ident  
a t  1 :  00 A.M. is about 2.4%--about 
six t imes the chance o f  being 
XiZZed i n  an acc ident  between 3:00 
and 5:00 i n  the  a f 5  I ernoon. 

........................................................................................... 
I I OCCUPAIiTS 

ACCIDEIJTS 

10  AM 
AM 

11 A19 
NOON 
1 PM 
2 PM 
3 PM 
4 PM 
5 PM 
6 PM 
7 PFI 
8 PM 
9 PM 

10  PM 
I 11 PM 

I UNKNOWN 

TOTAL 

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

AIS 2+ I A I S 3 t  1 FATAL 
TOTAL -----------------+---------.------t---------------- 1 14 % I N  % I N  % 

iiig 
1502 
1443 
1930 
2 348 
2212 
1744 
1376 
1386 
1268 
1286 
1446 

8 5 

31867 

1953 
281  1 
2860 
321 5 
2953 
3630 
4582 
4435 
3368 
3101 
2970 
281  7 
2665 
2775 

141 

62026 

1330 ' 2487 
1033 1983 
1191 2041 

930 1640 
4 71 716 
3 01  I 455 

7 0.4 
14  0.5 
14  0.5 
16  0.5 
2 1  0.7 
16 0.4 
17  0.4 
26 0.6 
20 0.6 
16 0.5 
27 0.9 
2 1  0.7 
33 1.2 
29 1.1 

0 0.0 

485 0.8 

97  5.0 
135 4.8 
154 5.4 
132 4.1 
202 6.8 
152 4.2 
208 4.5 
164 3.7 
182 5.4 
156 5.0 
152 5.1 
164 5.8 
196 7.4 
199 7.2 

7 5.0 

3627 5.8 ------------------------------------.-----------------------.------------------------------ 

680 
1517 
1524 
1040 

52 2.1 
48 2.4 
19 0.9 
22 1.3 

9 1.3 
9 2.0 

14 1.2 
15  0.5 
1 4  0.5 

6 0.3 
44  2.3 
56 2.3 
70 2.4 
57 1.8 
1 5  3.2 
59 1.6 
79 1.7 
77 1.7 
36 2.6 
83 2.7 
56 1.9 
75 2.7 

104 3.9 
111 4.0 

2 1.4 

1775 2.9 

,,,,,,,,,,,,,t,,,,,----+i-i-i-i-i-i--i-i---i--i--i--+----------------+--------------- 

237 
233 11.7 9 5  1 ::: 6.8 5 a 7  

1137 
281 5 
2 553 
1923 

219 10.7 
119 7.3 

71  9.9 
4 4 9.7 
77 6.8 

150 5.3 
9 8 3.8 
79 4.1 

108 5.3 
6 1  3.7 
43 6.0 
26 5.7 
36 3.2 
65 2.3 
44 1.7 
51  2.7 



NCSS Acciderrts and Time 

NCSS Crash D i s t r i b u t i o n s  by Day o f  t h e  Week 

- - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - m - - - - - -  

I 1 1 OCCUPANTS / /  ACCIDEElTS I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DAY OF WEEK ..-------------- T O T A L  1 A I S  2+ 1 A15 3+ 1 FATAL 

T O T A L  1 1  31367 103.0 / 62026 100.0 1 3627 1CO.C i 1775 100.0 i 485 110.0 ------------------------------------------------------.----------------------------------- 

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

SUNDAY 
f4O NDAY 
TUESDAY 
WEDFIESDAY 
THURSDAY 

TOTAL OCCUPANTS 1 FATAL OCCUPANTS 

---------------+---------------+------i.----"--t--------------+------------- 

1 4113 12.9 9203 624 17.2 338 13.0 i 83 l i . 4  
370 10.2 / 192 10.8 , 60 12.3 
353 9 . 7 1  i63  9 . 2  57 11.7 

4141 430 11.9 1 197 i l . 1  53 10.9 

Weekends (Fr?:day, Saturday, and Sunday combined! produce 
just  about haZ3 ~j rize crashes, but  more bhan kaL>of the 
J"cltoZities. Dags m e  dsPLnec! conventional. iy cs S;Llenty - 
four hour periods beginning a;c midni9ht. 

F R I D A Y  , I 
SATURDAY I 

54 !1.1 4540 14.6 
6 6  13.5 

111 23.2 
5531 i7 .4  
5335 16.7 

8322 13.a 431 11.9 226 12.7 
10672 17.2 
11228 18.1 

581 15.0 239 L3.5 
838 23.1 420 23.7 



NCSS Accidents and Time 

NCSS Injury Rates by Day o f  the Week 

.......................................................................................... 
i 1 I OCCUPANTS 

R I S  2+  

FRTRL 

I 
DAY OF WEEK [ 

,,,,,,,,,,,,,,, 

D A Y  OF T H E  WEEK 

The probability of n fatal  in jury ,  given a towaway crash, on 
a weekend i s  estimated t o  be a l i t t l e  l e ss  than I % ,  about one 
and a half  times the midweek value. 

ACCIDENTS 
........................................................... 

I AIS 2+ j AIS 3+ / FATAL 
................................................. 

TOTAL I r4 % I N  % I ;i 
4 

......................................................................... 
SUNDAY 4113 
YO NDAY 1 4411 
TJESDAY 1 3696 
WEDNESDAY 4141 
TYURSDAY 1 1 4640 

I 

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

FRIDAY 
SATURDAY 1 
TOTAL 1 

83 0.9 
60 0.7 
57 0.8 
53 0.7 
54 0.6 
66 0.6 

112 1.0 

485 0.8 

5531 
5335 

31867 

338 3.7 
192 2.4 
163 2.4 
197 2.6 
226 2.7 
239 2.2 
420 3.7 

9203 
8110 
6933 
7558 
8322 

10672 
11228 

624 6.8 
370 4.6 
353 5.1 
430 5.7 
431 5.2 
581 5.4 
838 7.5 

62026 3627 5.8 1 7 7 5  2.9 



NCSS Accidents and Roadway Environment 

NCSS Crash Distributions by Rural/Urban 
Accident Location 

----------------------.-"-------..--------------------------------------------------------- 

! ! 1 OCCUPANTS 

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

TOTAL / 1 31867 iOO.0 1 62026 100.0 1 3627 100.0 / 1775 100.0 [ 485 100.0 

,,,,,---,,--- 
RURAL 1 

' URBAN 
UliKNOWIi / 

I 

ACCIDENT LOCATION 
RURAL URBAN 

ACCIOLNTS 

TOTAL OCCUrANTS 

- - ~ - , - - - - - - - - - ~ + - - - - - - - - - - ~ - ~ - - + - - ~ - - - ~ - - - - - - - + - ~ - - - - - ~ ~ - ~ - - ~ + ~ - - - - - ~ ~ ~ ~ ~ - ~  

A I S  2 *  I N J U R I E S  

A f S  3* I N J U R l L S  

7043 22.1 
21823 77.9 

1 0.0 

App~~oxirrctelg 60% of cize fa5z l i t i e s  occur i n  -rural areas, although 
or; 15' 22% of z:l accidsizts occur there. This r.xrai/zlr.ban designation , 

was assigned by tPe irLz)es~Lgazor and i s  not direct ' iy re'lated t o  c i t y  
bomchries. &nerall3 zi -- :eSan  are^ i s  coded if tize accident location 
i s  i n  or near a popuiazed anea, oerhps  with buildings i n  s ight .  
i 'hu?~i wotild be coded for f m i a i d ,  a s l i gh t l y  populated area outside 
the c i t y  Zin:i$s, or ax area cutside of c i t y  Z,imits with few buildings 

13787 22.2 
c8238 77.8 

1 0.0 

1450 40.0 
2177 60.0 

0 0.0 

828 46.6 
947 53.4 

0 0.0 

290 59.8 
!95 40.2 

0 6.0 



NCSS Accidents and Roadway Environment 

NCSS In jury  Rates by RuralIUrban 
Accident Location 

........................................................................................... 
I I I OCCUPANTS 

--------------- 
RURAL 
URBAN 
YNKNOWN 

TOTAL 

i I AIS 2+ I AIS 3t I FATAL 
TOTAL -----------------+----------------;--------------- I i !I % I N  % I ii w 0 

13 

12 

11 A I S  2* - 10 
C 

FRTAL 

5 e 
I 8  

5 7  

2 8 

a s  * 
5 '  
2 r 
I 

2 

I 

0 
RURAL UROAW 

ACCIDENT LOCATION 

Given a towaway coZZision in a rural area, one 's chances of a 
f a ta l  injury are about five times as high as in an urban crash. 
The probability of an AIS 2 injwy is estimated to be &out 
t u b e  as large. 



NCSS Accidents and Roadway Environment 

NCSS Crash D i s t r i b u t i o n s  by Degree o f  U r b a n i z a t i o n  

I I 
'STAL 1 1  31867 iOO.0 1 62026 100.0 / 3627 100.3  / 1775 100.0 1 485 100.1  

-------------- 
L A R G E  C I T Y  
L A R G E S U B U R B  
MECIUM 3 4 S A  
R d R A L  

c 

HCSS CARSHES B Y  DEGREE OF U t l B R N I t R T I O N  

T O T l l  OCCUPRUTS 

A t f  2*  1NJUI1LS 

R l S  St 1 W J U R I L S  

FRTAL INJURIES 

L R l O C  S U I U R M I  

. 

The Degree of i'rbanization codes are assigned for th.3 jeneral chczactzr 
of each s i t e .  The Zarge c i t y  group includes all of ,"he k t 2  of Mimi 
and the tizrse police d i s t r i c t s  i n  Central Los ~ n g ~ l e a .  Eze large sub- 
uifib~n group contains only Ei4ie County, Jew Yor~k Imims tke  c i t y  of 
3uf'fcZo). The rrediwn SMSA group consaina the &%an area covered by 
zhz Southwest Hese(xrch Ins t5tute  team i n  Fezas. A l l  other areas--the 

---------------+---*-----------+--------------+--------------+--------*---- 

remainder of the Texas region, and cr Zl of 2-?zdiana, Kentucky, and 
ldichigan areas--are i n  the m a 2  ~a tego1~y .  iyetfher the Degree of  
i i~bnnizat ion nor the ffxral/Urban Accident Li>car*:on on the. pre:/rious 
tab Les i s  d i rec t l y  comparabZe t o  the n o ~ z t i o n  used i n  thz  liiIiTSA Tatal 
Accident Reporting Sy s  em (FAI?S) . 

9172 28.8 
6758 L4.9 
6521 20.5 

11416 35.8 

17562 28.3 
9359 15.1 

13078 21 .1  
22027 35.5 

46  9.4 
64 13 .1  
95 19 .5  

280 53.0 

582 16.0 ! 234 13.2 
602 16.6 
804 22.2 

1639 45.2 

282 15.9 
363 20.5 
896 50 .5  



NCSS Accidents and Roadway Environment 

NCSS Injury Rates by Degree of  Urbanization 
L ........................................................................................... 

I I I OCCUPANTS 

LARGE C ITY  
LARGE SUBURB 1 

URBANIZATION 

RURAL 
lEDIUM sMSA I 

I__________________--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
ACCIDENTS I A I S  2 t  I A I S  3t / FATAL 1 1 TOTAL 1 ................................................. 

N % I N  % I N  % 

I 
TOTAL 1 

4.0 
C 
,S.2 
C 

2.9 
Z - 1.8 

0.8 

0.0 
LlROE C I T Y  

LARBL SUIURIAY AURAL 
U R B f l N I Z A T I O N  

Both in jury  and fa ta l i t y  rates  are noticeably lower i n  the large 
c i t y  areas. The probability o f  a fa ta l i t y ,  given a towaway crash, 
i s  estimated t o  be about your times as high i n  the NCSS-defined 
rural areas as i n  the large c i t i e s .  



NCSS Accidents and Roadwuy Environment 

NCSS Crash D i  s tri bu tions by Roadway Type 

ROADWAY TYPE 

--------------- 
ARTERIAL HWY. 
EXPRESSWAY 
FREEIU'AY 
MAJOR ROADWAY 
COLLECTOR 
LOCK. STREET 
UNKNOWN 

i 
OCCUPANTS 

ACCIDENTS ----------------,------------------------------------------ --------------- TOTAL I AIS 2+ 1 A I S  3+ I FATAL 

I 1 
TOTAL 1 1  31867 100.0 1 62026 100.0 1 3627 100.0 / 1775 100.0 1 485 lOU.0 

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

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

MAJOR R O R O H A Y  

FATRL I N J U R I E S  

H R J O R  A O R O Y R  

L O C R L  S T R E E T  

Roct&ay type i s  reported by the i n v e s t i g a t ~ r  o,ccording t o  the folZow7hg 
guidezines. An ~ z r ~ e r i a l  higbaqi_ i s  a roahay which provides a coni;i~zzcous 
route, has no co"~~troZ cW2 ?;CC&SS, and i s  primariZy for tnrough t r a f f i c .  
An sxpresswav i s  iz divided highwa2 w i t h  hartio2 conzrol cf access. 
A freeway i s  a divided i;t,-hay w i t h  compZste control of access and no 
cross s treets .  X major roadzjag Fds no controz of access, can be entsred 
by driveways, and i s  pr:i.~ariZy for th~oug+ t ru f f i c .  4. soZiector takes 
t r a f f i c  onto major roa&~(x~s.  A ZocaZ s treet  i s  a s treet  or road primnariiy 
for access to res idenc~ ,  h s ineas ,  or other propertizs. 



NCSS Accidents and Roadwav Environment 

NCSS Injury Rates by Roadway Type 

ROADWAY TYPE 

----------------- 
ARTERIAL HWY. 
EXPRESSWAY I 
FREEWAY 
MAJOR ROADWAY 
COLLECTOR 
LOCAL STREET 
UNKNOWN 1 
TOTAL I / 

7 

6 • A I S  2. 

- FATAL 
& s 
W 
U 
C 
W 
6' 
W 
C 
a 3 
(I: 

* 
5 2 
7 
Z - 

1 

0 
ARTERIAL F R E E l l l Y  COLLECT OR 

LXPRLSSHRY MAJOR RONY LOCAL STREET 

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

ACCIDENTS 

3 744 
535 

3144 
9112 
6352 
8102 

878  

The i n j q  rate  ( a t  AiS 2 and abo:.s) i s  relativeZy constant across 
rcadzay types, but i s  highest for ar ter ia l s .  Fa ta l i t i e s  are observed 
t~ have a lower rate  on coZZectors and local r ~ a d s  (presumably lower 
speed roadways). Freeways and expressways, preswnably the highest 
speed roads, show a sl ight23 higher incidence for fatalT:ties i n  the 
graphs on the previous page. 

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

/ A I S 2 +  1 A I S 3 t  I FATAL 
------,--,----,,t-,--------------t--------------- 

TOTRL I N % I N  % ] I 4  
Y 
P 

,,,,,,,,,,,,,+-,-,,----tffffffffffffffff+----------------t--------------- 

7548 
9 94 

5777 
18448 
12304 
15363 

1592 

253 3.4 
27 2.7 

145 2.5 
478 2.6 
419 3.4 
391 2.5 

62 3.9 

504 6.7 
54 5.4 

291 5.0 
972 5.3 
755 6.1 
942 6.1 
109 6.8 

75 1.0 
11 1.1 
49 0.9 

133 0.7 
106 0.9 

95 0.6 
16  1.0 



NCSS Accidents and Roadway Environment 

NCSS Crash D i s t r i b u t i o n s  by Road Condi t ion 

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

I / I OCCUPANTS ........................................................... 
ROAD CONDITION / 1-.-2Ei"f!I---l TOTAL I A I S  2+ 1 A I S  3, I FATAL 

------------ 
DRY 
WET 
I Z E  
SNOW 
OTHER 
UNKNOWN 

TOTAL 

N C S S  C A R S H E S  B Y  AOAO C O N O I T I O N  

TOTAL OCCU?lWTS 

A J f  2* J W J U l l f S  

l l S  ¶*  l N J U l J C S  

F R l A L  I M J U R I L S  

.&out two- thirds o f  aZZ towaway crashes occw) on d r y  roads, and 
day roads account for thee-quarters of the ,Ca&Z accidents. 
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NCSS Injury Rates by Road Condit ion 

ROAD CONDITION 

------------------ 
DRY 
WET 
ICE 
SNOW 
OTHER 
UNKNOWN 

TOTAL 1 1  31867 1 62026 / 3627 5.8 / 1775 2.9 1 485 0.8 
----------------------------------------------------------------------------------------*----- 

I OCCUPAFITS 

7 

8 RIS 2+ 

- FRTaL 
i s  
U 
C 
w 
e 0 - 
W 
C 

:$ 
* 
C 
a 2 
7 

f 
1 

0 
D R t  HE1 S10R lCE 

R O A O  C O N O I T I O N  

ACCIDENTS 

The average injury severi ty  cZearZy decreases as road conditions 
become more "hazardous. " 

............................................................ 
AIS 2+ / A I S 3 +  I FATAL 

", /N % j rI % 
-------------+---,-----+--------.t-.t.t-.t.t.t-t----------------+--------------- 

21369 1 41885 1 2617 6.2 
6620 
2008 
1649 

173 
48 

1304 3.1 362 0.9 
345 2.7 89  0.7 

65 1.8 18 0.5 
12809 713 5.6 

3664 1 128 3.5 
139 4.2 

27 10.0 
55 3 5.5 

55 1.6 
4 1.5 
2 3.6 

12 0.4 
2 0.7 
2 3.6 
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NCSS Crash D i s t r i b u t i o n s  by Speed L i m i t  

........................................................................................... 
/ 1 I OCCUPANTS 

I I ACCIOEilT$ 1 .------.-----.--..-.--------..--- ----- ...---... - --.- - -... .. 
SPEED L I M I T  TOTAL I AIS 2+ j A I S  3+ 1 FATAL 

NONE 
UNDER 20 MPH 
25 MPH 
30  MPH 
3 5  MPH 
40  MPti 
45  MPH 
50 MPH 
55 MPH 
UNKNOWN 

TOTAL / 1 31867 100.0 / 62026 100.0 1 3627 100.0 1 1775 100.0 1 485 100.0 ------------------------------------------------------------------------------.------------ 
1 

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

50 HPH 

F R T A L  I N J U R I E S  

2s 
tipn 

f l I S  2 +  I N J U R I E S  
I 
I 

I 
I 

I 
2 5  1 
nPH 1 

I 

A 

Almost thxee-quarters of aZZ accidents 
i n  the IVCZS sample oocurred on roadwa~s 
with a speed l i m i t  lower than 55 miles 
per h o w .  By contrast ,  almost 60% of 
the j3 taZi t ies  occurred a t  locations 
with fhe mmim ( 5 5  miles per hour) 
speed l i m i t .  
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* 7 
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a faraL 
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Z 6  
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z 8 
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z 2 
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0 
25 30 95 Y O  US SO 55 
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NCSS Injury Rates by Speed L i m i t  

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

Both i n j q  and f a ta l i t y  ra tes  increase s teadi ly  wi th  increase i n  
the speed l i m i t .  The probability of in jury  a t  the AIS 2 level  i s  
estimated t o  be about three times as high a t  55 mile per hour 
locations as a t  25 mile per hour locations--for f a t a l i t i e s ,  about 
s i x  times as high. 

SPEED L IM IT  

,,,,,,,,,,,,,,,, 

OCCUPANTS ........................................................... 
ACCIDENTS AIS 2+ / AIS 3+ / FATAL 1 TOTAL ---.------------ + --.- - - - - - - - - - - - - + - - - - - - C  ------. 

1 I N % I N  Z 1 N lo 
-,-----------+,--,-----t----------------t----------------+--------------- 

NONE 
UNDER 20 MPH 
25  MPH 1 
30  MPH 
35 MPH 1 
40  MPH 
45 MPH 
50 MPH 
55 MPH 
UNKNOWN 

TOTAL 

146 
229 

1501 
741 5 
6977 
3358 
2188 
1097 
8403 

5 53 

31867 

6 2.0 1 1 
0.3 

6 1.4 1 0.2 
33 1.3 10  0.4 

225 1.5 42 0.3 
267 2.0 46 0.3 
168 2.5 31  0.5 
172 3.8 45 1.0 

295 
439 

2522 
146 76 
13439 

6775 
4585 
1998 

16307 
990 

62026 

64 3.2 
811  5.0 

23  2.3 

1775 2.9 

2 0  6.8 
27 6.2 
77 3.1 

587 4.0 
613 4.6 
381 5.6 
320 7.0 
137 6.9 

1415 8.7 
50 5.1 

3627 5.8 

1 7  0.9 
286 1.8 

6 0.6 

, 485 0.8 
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NCSS Crash Distributions by Number of  Vehicles Invol ved 

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

3 

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

FATAL O C C U P A N T S  

+ VEHICLES 

NUMBER OF VEHICLES 

-------,,,,--------- 
1 
2 

Fo'orty-one percent of the passenger sar fataZit ies occur Cn single 
veh.icZe accidents, although t h i s  category represents on Zy 29.3% of 
ail accicients. In the NCSS sample, 11% of a22 uccidents involve 
,.nore than t i ~ o  vehicles,  but these account for on?+ 6.1% of the 
futtxlitie;;. 

I OCCUPANTS 
ACCIDENTS 

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

14 % 

9331 29.3 1 19069 59.8 
3 9.0 
4 506 1.6 
5 82  0.3 
6 22  0.1 

TOTAL 31867 100.0 
------,--_--------------------------------------------------------------------------------------- 

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

TOTAL I A I S 2 t  A I S 3 +  1 FATAL 
,---,,-,,,.-,,,+--------------tttttttttt-----t------------- 

N % I N  % I N  % I N  X 
------.--------f,--------------f--ff--ff,-----t--------------t------------- 

6410 10.3 
1049 1.7 

235 0.4 
54 0.1 

62026 100.0 

14295 23.0 
39983 54.5 

276 7.6 
58 1.6 
11 0.3 
0 0.0 

1381 38.1 
1901 52.4 

3627 100.0 / 1775 100.0 1 485 100.0 

114 6.4 
4 1  2.3 

0 0.0 
0 0.0 

26 5.3 
4 0.8 
0 0.0 
0 0.0 

588 38.8 ' 198 41.0 
932 52.5 257 52.9 



NCSS Accident Characteristics 

NCSS I n j u r y  Rates by Number o f  Vehicles Invo lved  

TOTAL 1 1  31867 1 62026 1 3627 5.8 / 1775 2.9 i 485 0.8 ----------------------.-------------------------------------------------------------------------- 

NUMBER OF VEHICLES 

...................... 
1 
2 
3 
4 
5 
6 1 

I 

12 

11 

10 
R I S  2* 

0 
FRTRL 

$ 6 

g 7 

w 6  

i s 
$ 8  
3 

2 = 
II 

2 

1 

0 
1 VEHICLE 3 VEHICLES 

2 VEHICLES O* VEHICLES 

NUMBER OF VEHICLES I N V O L V E D  

A car occupant i s  more than twice as l i k e l y  t o  be k i l l ed  i n  a 
single vehicle crash as i n  a mult iple vehicle crash. About the 
same r a t i o  holds true for AIS 2 and greater i n ju r i e s .  

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

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

ACCIDENTS A I S 2 +  1 A I S 3 +  / FATAL 
+ ..-- - ----------- + ------------ --- 

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

9331 
190 69 

2857 
506 

82 
2 2 

14295 
39983 

6410 
1049 

235 
54 

1381 9.7 
1901 4.8 

276 4.3 
58 5.5 
11 4.7 
0 0.0 

688 4.8 
932 2.3 
114 1.8 
41 3.9 

0 0.0 
0 0.0 

198 1.4 
257 0.6 

26 0.4 
4 0.4 
0 0.0 
0 0.0 
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NCSS Crash D i s t r i b u t i o n s  by Acc ident  Type 

T O T A L  O C C U P A N T S  
' O r  

TYPE OF I14PACT 

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

1 VEH. CRASHES 
F i x e d  O b j e c t  
R o l l  o v e r  
U n d e r c a r r i  age 

2 VEH. CRASHES 
Head-on 
Resr-End 
Ang 1 e 
S ideswi  pe 

3+ VEH. CRASHES 

UNKNOWN 

ROLLOVEI! HERO-ON RWQLL 3+VEH - . 
S 1 MOLE T Y O  

VEHICLE VEHICLE 

FATAL O C C U P A N T S  I 

I 

rrxco OBJ 
ROLLOVER - 

TOTAL 1 

VEHICLE 

- - 

-------1----------1--------------------------------------------------------------------------- 

OCCUPANTS ........................................................... --------------- TOTAL I LIS 2+ 1 A I S  3+ I FATAL 
,,.,,,,,,,,,-,,+,-,-----------+--------------+------------- 

PI % I N % 1 !.I % i N  $ I N  % 

8ACR 
HLRO-ON sLL J+VEH 

THO 
VEH 1 CLE 

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

138 28.7 
64 13.1 

3 0.6 

97  20.1 
14 2.9 

134 27.5 
0 0.0 

1 1 0.2 

34 7.0 

485 100.0 

-,,,-,,,,,,,,,,+,,,------------ttttttttt------T--------------t------------- 

31867 100.0 1 62026 100.0 3627 100.0 -------------------------------------------------------------------------------------------.-- 

The most eonanon acciaent type i n  t h i s  data s e t  i s  a tuo-vehicle 
crash a t  an angle. Crashes involving three or more vehicles 
clcco~~nt for about 5% of the t o ta l ,  but only  0.2% (actually 
only one f a ta l i t y )  of the fatal injqxries occur i n  these 
n?u l t i p  Ze vehic Ze accidents. 

7925 24.9 
1330 4.2 

500 1.6 

2389 7.5 
4897 15.4 

1775 130.0 

12037 19.4 
2238 3.6 

765 1.2 

5520 8.9 
8702 14.0 

1133 31.2 
271 7.5 

32 0.9 

564 15.6 
i 7 4  4.8 

10330 3 2 . 4 1 2 3 0 4 6  37.2 
484 1.5 / 1180 1.9 

539 30.4 
164 9.2 

13 0.7 

I 
303 17.1 

67 3.8 
1060 29.2 

17 0.5 

52 1.4 1458 4.6 

520 29.3 
4 0.2 

1 1  0.6 2895 4.7 

154 8.7 2554 8.0 5643 9.1 324 8.9 
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NCSS Injury Rates by Accident Type 

11 

12 

: 
8 10 

I 
Y 
t ' 
Y 

E' 
* 
f 1 

!! 
2 

0 
FIXLO OIJ BRCR 

ROLLOVER HCRO-OW ANOLE 3+VEH - . _I 

S 1 NCLE TWO 
VEHICLE VEHICLE 

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

- - -  

TYPE OF IMPACT 

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

1 VEH. CRASHES 
F i x e d  Ob jec t  
R o l l  over  
Underca r r i age  

2 VEH. CRASHES 
Head-on 
Rear-End 
Angle  
Sideswi pe 

3 t  VEH. CRASHES 

UNKNOWN 

Given a roZZover, the probability of a fa ta l i t y  is estimated 
a t  2.3%, the highest of any of the accident cZasses shown. 
Head-on coZZisions foZZm with a rate  of 1 .8%.  

1 
I 

TOTAL 1 

ACCIDENTS 

7925 
1330 

500 

2389 
4897 

10330 
484 

1458 

2 554 

31867 / 62026 

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

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

TOTAL i I( 7: 1 N % 1 N % 
,,,-,,,,,,-,-+,,,,,----fffffffffffffffff-+----------------t--------------- 

5 * 7  I 154 
3627 5.8 i 1775 2.9 1 485 0.8 

12037 1133 9.4 
2238 1 2;; 12.1 

4.2 
765 1 

539 4.5 
164 7.3 

13 1.7 

303 5.5 
67 0.8 

520 2.3 
4 0.3 

11 0.4 

5520 
8702 

23046 
1180 

2895 

138 1.2 
64 2.9 

3 0.4 

97 1.8 
14 0.2 

134 0,6 
0 0.0 

1 0.0 

564 10.2 
174 2.0 

1060 4.6 
17 1.4 

52 1.8 

5643 324 





3 VEHICLES 

Th is  s e c t i o n  p resen ts  severa l  tab1 es and graphs d e s c r i b i n g  
t h e  c h a r a c t e r i s t i c s  o f  t h e  case veh i c l es  i n v o l v e d  i n  t he  NCSS 
crashes. Case veh i c l es  a r e  always passenger veh i c l es ,  i n c l u d i n g  
conven t iona l  cars ,  s t a t i o n  wagons, c o n v e r t i b l e s ,  and a  smal l  number 
o f  p i ck -up  cars .  I n  the  weighted t a b l e s  shown, t h e r e  a re  39,444 
veh i c l es  represented. Other v e h i c l e  types,  such as t r u c k s ,  motor-  
cyc les ,  e t c . ,  t h a t  were i n v o l v e d  i n  these acc iden ts  a r e  n o t  
i nc l uded  i n  t h e  f o l l o w i n g  t ab les .  

For each v e h i c l e  ca tegory  shown, t h e  t o t a l  number o f  occu- 
pants,  and t he  number o f  occupants i n j u r e d  a t  t h e  AIS 2+, 3+, and 
Fa ta l  l e v e l ,  a r e  t abu la ted .  The t o t a l  number o f  v e h i c l e  occupants 
i n  t h e  r econs t ruc ted  popu la t i on  i s  62,026, w i t h  3,627 i n j u r e d  t o  
A I S  2  o r  g rea te r ,  1,775 t o  AIS 3  o r  g rea te r ,  and 485 f a t a l i t i e s .  
Caut ion w i t h  regard  t o  t h e  e f f e c t  o f  m i ss i ng  i n j u r y  da ta  (as d i s -  
cussed on page 5 )  should  a l s o  be observed i n  i n t e r p r e t i n g  in forma-  
t i o n  i n  t h i s  sec t i on .  

The e a r l y  t a b l e s  show d i s t r i b u t i o n s  by t h e  d e s c r i p t i v e  
c h a r a c t e r i s t i c s  o f  t h e  damaged veh i c l es  ( t ype ,  model year ,  weight ,  
and number of occupants) ;  these a r e  f o l l owed  by t ab les  showing a  
v a r i e t y  of damage c h a r a c t e r i s t i c s  ( d i r e c t i o n  o f  f o r ce ,  general  
area o f  damage, e t c .  ) .  I n  a d d i t i o n  t o  t h e  i n f o r m a t i o n  p rov ided  i n  
t h i s  sec t i on ,  t h e  l a s t  s e c t i o n  of t h i s  fac tbook  (beg inn ing  on page 
79) presents  severa l  c rash  s e v e r i t y  d i s t r i b u t i o n s  ( i n  t e r n s  o f  
De l t a  V ) ,  and many of these t a b l e s  a re  a l s o  cen te red  on v e h i c l e  
c h a r a c t e r i s t i c s  . 
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- 

NCSS Case Veh ic le  D i s t r i b u t i o n s  by Body S t y l e  

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

BODY STYLE 

---,-,-----,--- 
PASSENGERCAR 
STATiONWAGON 
CONVERTIBLE 
PICK-UP CAR 
UNKNOWN 

FATAL 

r 1 CK-UP 

---------------------------------------------------------------------,--------------.------- 
VEHICLES I OCCUPANTS 

,,,--,,---,--,,+,-,------------------------------.-------.----------------- 
I TOTAL 1 AIS 2 1  1 A iS  3 t  / FATAL 

N ----,-,,,--,-,-+,-------------+--------------+------------- I a % 1 ;I % I N  % I N  x 
-,-,-,----,---,+---------------+--------------+--------------+------------- 

N V E  

TOTAL 1 

CAR 
11 BLE 

35274 89.4 
3352 8.5 

529 1.3 
166 0.4 

A I S  2 +  

-----------------------.-------------------------------------------------------------------- 39444 100.0 / 62026 100.0 

1561 87.9 
163 9.2 

36 2.0 
9 0.5 
6 0.3 

NearZy nine out of t en  case venicles 
i n  the study Lzre conventional passenger 
curs, and most of the r e s t  are s ta t ion 
wagons. A small, nwnber of convertib Zes 
and pick-up cars me included. 

26 

55006 88.7 
5803 9.4 

831 1.3 
216 0.3 

424 87.5 
46 9.4 
10 2.0 
4 0.8 
1 0 . 2  

3183 87.8 
364 10.0 

49 1.4 
14  0.4 

lZ3 O e 3  1 
170 0.3 

3627 100.0 1 1775 100.0 

1 7  0.5 

485 lOO.0 



NCSS Case Vehicles and Class 

NCSS Injury Rates by Case V e h i c l e  Body S t y l e  
. . ........................................................................................... 

I I ! OCCUPANTS 

BODY STYLE 

----------------- 
PASSENGER CAR 
STAT ION WAGON 
CONVERTIBLE 
PICK-UP CAR 
UNKNOWN 

.----------------------------------------------------------- 
VEHICLES I A I S  2+  I A I S  3+ 1 FATAL I TOTAL --.--------------+----------------+-----------;--- 

II % I N  % I N i io 

TOTAL / I  39444 6 2 0 2 6  3 6 2 7  5 .8  1 7 7 5  2.9 4 8 5  0.8 

7 

8 111s I+ 

- a FRTRL 
E 5 
W 
U 
C 
W 
t q  
W 
I- 
a S ce 
* 

2 
I 
I 

1 

0 
PRSSLNQLR CRR C O N V E R l l B L L  

9 t A t I O W  YRGON PICK-UP CRR 

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

The AIS 3+ injury rate  i s  somewhat higher for the convertibZes 
and pick-up cars. The fa ta l i t y  rate  i s  higher too, but  both 
of these involve a r e la t i v e l y  small sample. 
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NCSS Case Vehic le  D i s t r i b u t i o n s  by Model Year 

60 62 64 66 6B 7 0  72 74 76 
VEHICLE MODEL YEAR 

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

i n  the graph the d i s t r ibu t ion  by model year for aZZ occupants and 
for fatal  occupants has been smoothed v i t h  a three-point moving 
mean. The crossover a t  { b o u t  1971 indicates tha t  newer cars i n  
towaway crashes are l ess  l i k e l y  bo produce fatal  i n ju r i e s .  

MODEL YEAR 

,,,,,,,,----,,-- 
1960 AND OLDER 
1961  

VEHICLES i 9CCUPAIITS 
---,.,----,-,,-+-,,----------------------------.------------.--*----------- 

I TOTAL I A I S 2 +  / A I S 3 +  1 FATAL 
N % I --,------------+--------------+--------------+------------- I N % I N  Z / Pi 4, 1 PI 70 

-----,---,,--,-+---------------+--------------+--------------+------------- 

1962 I 
1963 1 
1964  1 
1965 
1966  
1967 
1968  
1969 
19 70 
1971  1 
1972 
1973 
1974  / 
1975 1 
1976 
1977 / 
1978  
UNKNOWN 

TOTAL 1 

332 0.8 i 398 1.0 
153 0.4 272 0.4 

1 4  3.8 
1 0.1 

7 1.4 
0 0.0 

290 0.7 1 465 0.7 4 1  1.1 17 1.0 
25 1.4 
3 8  2.1 
71 4.0 

1 0 1  5.7 
8 6  4 .8  

118 6.6 
134 7.5 
146  3.2 
147 5.3 

, 188 10.6 

345  0 . 9 ,  626 1.0 
812  2 . 1  1174 1.9 

1094 2.8 1 1654  2.7 
1432  3.6 i 2323 3.7 
1 8 4 1  4.7 / 2398 4.8 

2468 : 4172 6.7 
2846 4773 7.7 
3137 8.0 5014 8.1 
3379  8.1 1 5326 8.6 
4074 10.3 1 6394 10.3 

5 1.0 
8 1.6 
6 1.2 

2 2  4.5 
2 2  4.5 
26  5.3 
33 6.8 
39 8.0 
4 0  8.4 
4 4  9.0 
4 6  9.6 

30 0.8 
7 1  2.0 

132 3.6 
166  4.6 
198 5.5 
209 5.8 
3 0 1  8.3 
276 7.6 
313 8.6 
375 10.3 

46 9.6 
37 7.6 
35 7.2 
3 8  7.8 
28  5.7 

3796 9 . 6 1  6110 9.9 
3675 9 . 3 1  5386 8.7 
2879 7.3 4491  7.2 
3631 9.2 1 5278 8.5 
2920 7.4 ; 4625 7.5 

334 0.8 1 539 0.9 
6 0.0 / 8 0.0 

I 

347 9 . 6 1  1 6 1  9.1 
269 7 . 4 1  132 7.4 
216 6.0 
293 8.1 
1 1 6  8 . 1  

39444 100.0 1 62026 100.0 / 3627 100.0 / 1775 100.0 / 485 100.0 ............................................................................................. 

105 5.9 
132 7 .4  
147 8.3 

2 0.4 30 0.8 
2 0.1 

11 
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NCSS Injury Rates by Case Veh ic le  Model Year 

& B 6 ( 6 1 ( 8 7 O R 7 4 % 7 8  I 

VEHICLE MODEL YEAR 

MODEL YEAR 

,-,-,-,,,,,,,--,,, 
1960 AND OLDER 
1961 
1962 
1963 

The i n j ~ n y  ra tes ,  i n  contrast t o  the vehicle d i s t r ibu t ion ,  show 
a peak for mode2 years between 1965 and 1967 a t  a22 three l e ~ e  1s 
of in jury .  For whatever reason, newer cars are safer cars. 

VEHICLES 

1964 
1965 I 
1966 
1967 
1968 
1969 
1970 
1371 1 
13 72 1 
1973 1 
1974 1 
1975 1 
1176 
1977 
1978 
UNKNOWN 

TOTAL 

OCCUPANTS ............................................................. 
I A I S 2 +  I A I S 3 t  j FATAL 
,,,,,,,,,,,,,,,,,+,---------*------tcccc----------- 

812 
1094 
1432 
1841 
2468 
2846 
3137 
3379 
4074 
3796 
3675 
2879 
3631 
2920 

334 
6 

39444 

I I N Z I % 1 r4 4 

332 
153 
290 
345 

1174 
1654 
2323 
2998 
4172 
4773 
5014 
5326 
6394 
6110 
5386 
4491 
5278 
4625 

539 
8 

62026 

398 
272 
465 
626 

71  6.0 
132 8.0 
166 7.1 
198 6.6 
209 5.0 
301 6.3 
276 5.5 
313 5.9 
3 75 5.9 
347 5.7 
269 5.0 
216 4.8 
293 5.6 
316 6.8 

3 0 5.6 
2 25.0 

3627 5.8 
---------------------------------------,------------------------------------------------------ 

.......................................................................... 
35 8.8 

7 2.6 
4 1 8.8 
30 4.8 

38 3.2 
71 4,3 

6 0.5 
22 1.3 

14  3.5 
1 0.4 

17 3.7 
25 4.0 

7 1.8 
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NCSS Case Vehicles and Class 

The smoothed plots  of  the proportion of  a l l  and fa tal  occupants by 
weight of  the case vehic le  contains some unexpected crossovers. ?or 
vehic les  weighing l ess  than 2,000 pounds the "Fata 2s " exceed "1 l 2 ,  t t  

but  from 2,000 t o  2,600 pounds the reverse i s  true.  As might be 
expected, cars weighing more than 3,800 poun2s are underrep~aesented 
among the f a t a l i t i e s ,  but  the reason for the overrepresentation o f  
3,200-3,800 pound cars i s  not  obvious. This suggests in teract ion 
i n  the data--perhaps mong car s i z e ,  occupant age, speed of  t rave l ,  
type of accident, e t c .  

NCSS Case Vehicle Distributions by Vehicle Weight 

VEHICLE WEIGHT 
( I N  POUNDS) 

,,,,,,,,,,,,,---- 
1300-1599 
1600-1899 
1900,2199 
2200-2499 
2500-2799 
2800-3099 
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4000-4299 
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4600-4899 
OVER 4400 
OTHER 

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

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

TOTAL I A I S 2 +  I A I S 3 +  I FATAL 
N % ---------------+--------------+----- --------- + ------------- 1 N % I N  % I N  % I N  X 
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TOTAL / 

101 0.3 
1299 3.3 
2281 5.8 
2372 6.0 
3131 7.9 
3603 9.1 
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5049 12.8 
4297 10.9 
3150 8.0 
1027 2.6 
1020 2.6 
2048 5.2 

39444 100.0 

172 0.3 
1983 3.2 
3433 5.5 
3500 5.6 
4770 7.7 
5407 8.7 
7760 12.5 
8113 13.1 
8456 3 6  
7116 11.5 
4928 7.9 
1608 2.6 
1720 2.8 
3034 4.9 

62026 1 0 0 . 0  3627 100.0 
--------------------------------------------*------------------------------------------------- 

16 0.4 
151 4.2 
225 6.2 
204 5.6 
274 7.6 
303 8.4 
455 12.5 
563 15.5 
517 14.2 
434 12.0 
244 6.7 

82 2.3 
64 1.8 
96 2.7 

1775 100.0 

14  0.8 
91 5.1 
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100 5.6 
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57 5.7 
13 2.4 
34 i . 9  

485 100.0 

3 0.6 
26 5.3 
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20 4.1 
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47 9.6 
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4 0.8 

19 3.9 
4 0.8 



NCSS Case Vehicles and Class 

NCSS Injury Rates by Case V e h i c l e  Weight 

VEHICLE WEIGHT C H U H ~ ~ D ~  a m w l  

VEHICLE WEIGHT 
( I N  POUNDS) 

,,,-,,,,,,,,,-,,-,, 
1300-1 599 
1600-1899 
1900-2199 

.2200-2499 
2 500-2 799 
2800-3099 
3100-3399 
3400-3699 
3700-3999 
4000,4299 
4300-4599 
4600-4899 
OVER 4900 
OTHER 

These unsmoothed data show a l o t  o f  variation of injury rczte 
with weight i n  the region from 2,000 pounds t o  4,300 pounds, 
with re la t ive ly  high and low ra tes  for very small and very 
large cars, respect ively .  

VEHICLES 

101 
1299 
2281 
2372 
3131 
3603 
4746 
5324 
5049 
4297 
3150 
1027 
1020 
2048 

TOTAL 1 

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

TOTAL ---,---------,,-+---.-------------+--,--------- i N % I N  % I N  % 
- - , , , , , , , , , ,+, , , , , , - - -+CCCCCCCCCCCCCCCC+---- - - - - - - - - - - - -+- , - - - , - - - - - - - - -  

39444 

16  9.3 
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3433 225 6.6 
li2 I 14 8.1 
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107 3.1 
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124 2.6 
162 3.0 
211 2.7 
309 3.8 
239 2.8 
182 2.6 
120 2.4 
47 2.9 
43 2.5 
34 1.1 
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8456 
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1720 
3034 
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26 1.3 
25 0.8 
20 0.6 
35 0.7 
49 0.9 
59 0.8 
94 1.2 
65 0.8 
47 0.6 
35 0.7 

4 0.3 
19 1.1 
4 0.1 

204 5.8 
274 5.7 
303 5.6 
455 5.8 
563 6.9 
517 6.1 
434 6.1 
244 4.9 

82 5.1 
64 3.7 
96 3.2 

62026 1775 2.9 3627 5.8 485 0.8 
----------------------------------------------------------------*---------------------------- 



NCSS Case Vehicles and Occupancy 

NCSS Case Vehicle Distributions by 
Number o f  Occupants in Vehicle 

8 3 4  0.1 272 
9 OR MOPE 1 1  1 5  

0.C 1 1 5 3  : 1 0.2 

----------.----------------------------------"----------------------------------------------------- 

TOTAL 

NUMBER OF OCCUPANTS 
I N  VEHICLE i ...................... 
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1. !A 

W j l o  

0 
1 2 3 u S e 7 b a *  

NUMBER OF OCCUPf lNTS I N  VEHICLE 

The average number of occupants i n  a towed passenger car i n  a 
iVCSS crash i s  1.57 (62,026 occupants i n  39,444 veh ic les ) .  
Most common, i n  6 4 . 4 %  of the crashed vehicles,  i s  a single 
occupant. 

VEHICLES I 0CCUPAI.ITS 
,,,,,,,,,,-,,-,+,---------------------------------------------------------- 

TOTAL I A I S 2 t  j A I S 3 +  I FATAL 

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

2 5 4 0 1  64.4 
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25401  41.0 
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5 1 8 8  8 .4  
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1 0 3 8  1.7 

553  C.9 

1 4 7 7  40.7 
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233 5.4 1 2 4  7.0 
1 5 7  4.3 8 5  4.8 

62 1 . 7  2 4  1.4 
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11 2.3 

737  41.5 2 1 5  44.3 
518  29.2 
260 14.6 

1 2 0  24.8 
7'0 14.3 



NCSS Case Vehicles and Occuwncv 

NCSS Injury Rates by Number o f  Occupants 
i n  Case Vehicle 

Injury rates  a t  a l l  levels  are reZative l y  independent 
of the number of occupants i n  the vehicles.  Vehicles 
with higher occupancy, of course, have more persons 
exposed t o  possible injury; so more than one-half o f  
the i n ju r i e s  and f a t a l i t i e s  OCCZLF i n  vehicles with 
more tnan one person i n  them. 

- 

NUMBER OF OCCUPANTS 
I N  VEHICLE 

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

1 
2 
3 
4 
5 
6 
7 
8 
9 OR MORE 

1 

TOTAL 1 ,  

---------I--------------------------------------------.------------------------------------------- 

1 OCCUPANTS 

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

VEHICLES 

25401 
8986 
2923 
1297 

53 6 
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7 9 
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15 

39444 

........................................................... 
1 A I S  2+ 1 AIS 3+ 1 FATAL 
,,,,,,-,,,,,,,--+----------------+--------------- 

TOTAL I % I N  ", IN % 
,--,,,-,,-,,+-,,-,,---+----------------+----------------+--------------- 

62026 3627 5 . 3 1  1775 
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1 0  3.7 
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NCSS Case Vehicles and Damage 
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NCSS Case Veh ic le  D i s t r i b u t i o n s  
by P r i n c i p a l  D i r e c t i o n  o f  Force (PDOF) 

NON 
b2 HORIZONTAL 

CDC DIRECTION 

--,-,------,-,-- 
NON-HORIZONTAL 
1 O'CLOCK 
2 O'CLOCK 
3 0'CLOCK 
4 O'CLOCK 

SI F A T A L  

............................................................................................. 
VEHICLES 1 9CCUPANTS 

---------------+----------------------------------------------------------- 
TOTAL I AIS2+ I AIS3t I FATAL 

N 
% I N  % I N  I N  % 

,--------------t---------------t---ff---------t--------------t------------- 

The principal direction o j f ~ r c e  t o  the vehicle i s  fhe vector .force 
a t  d ~ e  i n s i a ~ ~ t  o j impact. 1-c i s  not necessarily dq:rec$ly related 
t o  the area of the vehicle dmaged--e.g., i5 is possible to  have an 
I 1  o 'clock ;lector i n to  the side or  he front 3: a car. This "cZocZc 
&L9ection1' i s  taken from the $.trz eizment of the L'cZZision De;"cmation 
CZassificazion code, as detailed i n  SAE UT224a. 

51'CJiK , 
6 O1~:LOCK 1 

7 O'CLOCK 
8 O'CLOCK 
9 3'CLOCK 
10 G'CLOCK 
11 O'CLOCK 
12 O'CLOCK 
UNKNOWN 

TOTAL / 

I 

The "non-horizontal" category for directior, of force includes thz 
roi.lovei~s. Ucte that  these represent only 4'. 6% of^ the veiz-fcies, 
bu5 15 .2% ~ 7 f  the fa5al i t ies .  The most common impact d irect ion i s  
12 o'clock,  foZZowed by 1: o'clock and 1 o'z lock .  In iur ies  peak 
even more s h q l y  a t  1 2  o 'cZock. 

1805 4.6 
3835 9.7 
3003 7.6 
459 1.2 
376 1.0 

?OOf [CLOCK OIRECT10Nl 

198 11.2 
183 10.3 
171 9.6 
32 1.8 
21 1.2 

2932 4.7 334 9.2 
5943 9.6 347 9.6 
4810 7.8 318 8.8 
745 1.2 58 1.6 
613 1.0 26 0.7 

74 15.2 
44 9.0 
47 9.5 
18 3.7 
9 1.2 

325 0.8 
1523 3.9 
355 0.9 
469 1.2 
648 1.6 
2695 6.8 
4860 12.3 
11438 29.0 
7653 19.4 

I0 0.6 
10 0.6 

7 0.4 
24 4 
33 1.9 
186 10.5 
182 10.3 
591 32.3 
127 7.2 

2 0.4 
2 0.4 
1 3.2 
LO 2.0 
15 3.1 
45 9.2 
44 9.0 
152 31.2 
22 4.5 

39444 100.0 

516 0 . 8  17 0.5 
2686 4.3 41 1.1 
627 1.0 14 0.4 
842 1.4 / 30 0.8 
972 1.6 61 1.7 
4298 6.9 315 2.7 

62026 100.0 1 3627 100.0 1 1775 100.0 / 485 100.0 --------------------------------------------------------------------------------------------- 

7708 12.4 
17412 28.1 
11922 19.2 

443 12.2 
1260 34.7 
363 10.0 



NCSS Case Vehicles and Damage 

NCSS I n j u r y  Rates by Case Veh ic le  
P r i n c i p a l  D i r e c t i o n  o f  Force (PDOF) 

12  

10  RIS 2+ 
CI + FRTAL 
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POOF [CLOCK OIRECTION) 
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CDC DIRECTION 

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

NON-HORIZONTAL 
1 O'CLOCK 
2 O'CLOCK 
3 O'CLOCK 
4 O'CLOCK 
5 O'CLOCK 
6 O'CLOCK 
7 0 'CLOCK 
8 O'CLOCK 
9 O'CLOCK 

1 0  O'CLOCK 
11 O'CLOCK 
1 2  0 'CLOCK 
U N K N O W N  

TOTAL 

, LSrlile the most common impact directions are frontal, the 
highest injurp rates  ( a t  aZZ l eve l s )  r e su l t  from i ~ a c t s  
toward the side. 

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

VEHICLES 

OCCUPANTS ............................................................ 
AIS 2+ I A I S 3 +  1 FATAL 

TOTAL ------,-,,,,-,,,, t ,--------------- + --------------- 
I I I, % I N  % I 14 % 

-,,-,-,,,-,,+,,,-.,---+ttttttttttttttt-t+----------------+--------------- 
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NCSS Case Vehicles and Damage 

NCSS Case Veh ic le  D i s t r i b u t i o n s  by General Area o f  Damage 

AIS 2 +  

* 

-- 

The most common m e a  damaged i n  a crashed vehicle i s  the f ~ o n t ,  
wi th  more than half  ,'-"a1 Zing i n  t h i s  caregory. Iiight and Zef$ 
side impact frequencies are nearly equal, but wi th  s l i gh t l y  
higher i n j u ~ y  frequencies for the r igh t .  Unknown damage areas 
huve been excluded from the graphs, and it i s  l i k e l y  that  many 
of these wouZd also involve frontal damage. 

DAMAGE AREA 

,-,,----,-,,,,- 
FRONT 
RIGHT 
BACK 
LEFT 
TOP 
UNDERCARRIAGE 

' ............................................................................................ 
VEHICLES 1 OCCUPANTS 

-----,---------+-----------------------------*----------------------------- 

N 
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4441 11.3 
1028 2.0 

456 1.2 
UNKNOWN 11922 19.2 

TOTAL 130.0 ............................................................................................ 
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1775 
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34 0.9 
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3 0.6 
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3 0.6 



NCSS Case Vehicles and Damage 

NCSS Injury Rates by Case Vehicle General Area of Damage 

RIOHT LEFT UNORECRRR1AOL 

GENERAL A R E A  OF D A M A G E  

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

Injury rates  are clearly highest for the  "top" damage code, 
which i s  a seurrogate for rollover.  Fatal injury i s  more than 
four times as l i k e l y  i n  t h i s  category as compared t o  frontal 
damage. The f a ta l i t y  rate  for side impacts i s  twice as high 
as for front, while that  for the back is very low. 
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NCSS Case Vehicles and Damage 

NCSS Case Vehicles: Principal Direction of Force 
by General Area o f  Damage 

................................................................................................ 
j FROFIT RIGHT BACK LEFT 
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W 
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PRINCIPAL DIRECTION OF FORCE 

The re la t ionsh ip  between pr inc ipal  d i r e c t i o n  of  force and area damaged 
i s  made c lear .  Right and l e f t  s ide  damage, for e x q l e ,  m e  occasionally  
reported w i th  a 1 2  o'cZock clanage vec tor ,  although the  most common s ide  
damage is a t  2 o 'c lock  or  1 0  o 'c lock .  
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NCSS Case Vehicles and Damage 
T 

NCSS Case Vehic les:  CDC (Coll i s i o n  Deformat ion Class) Ex ten t  
by General Area o f  Damage 

Fron t  R igh t  Back L e f t  Top Undercar r iage 

GENERAL AREA OF DAMAGE 

FRONT R I G H T  BACK LEFT TOP 
CDC EXTENT I DAMAGE I DAMAGE I DAl,lAGE I DAMAGE I DAMAGE ( 

The most common ,LrontaZ damage e x ~ e n t  i s  a t  CDC I .  Recall that  these 
cars m s t  have been towed for damage, and thus many cars must be towed 
u i t h  relative2g minor front damage. The most common back damage extent  
i s  a t  CDC z, and side dunage a t  CDC 3. CDC ex tent ,  o f  course, measures 
d i f f e r en t  things for frontal as compared with side damage. Other d i f f e r -  
ences between side and frontal colZisions can be seen from the Delta V 
sect ion o f  t h i s  factbook on pages 88 t o  93.  
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NCSS Case Ve iicles and Damage 

NCSS Case Vehicle CDC Extent Distributions 
(Frontal Area Damage) 

CDC EXTENT 

VEHICLES I OCCUPAfiTS 
,,,,,,-,,,,--,,+,,-------------------------------------------------------- 

/ TOTAL I A I S 2 t  1 A I S 3 t  I FATAL 
N 

Z j li % I N  w 

TOTAL I / 19861 100.0 1 30395 100.0 / 1999 100.0 / 929 100.0 / 226 100.0 
-I---*----------------------------.----------------------------------------------------- 

A I S  2 +  

1 2 3 1 5 6 7 8 8  
CDC E X f C N l  - FRONTRL RRER ORNRGC 

F R T R L  

The CDC ez ten t  code indicate the mount of crush sustained by $he 
vehicle.  CDC 1 t o  the front indicates relative23 minor damage, 
although the category inc  Zudes f ive f a ta l i t i e s .  I n  the frontal 
damage subset more than 25% of the f a ta7 , i~ i e s  occur with CDC ez ten t s  
of 3 or less .  



NCSS Case Vehicles and Damage 

NCSS I n j u r y  Rates by Case Veh ic le  CDC Ex ten t  
( F r o n t a l  Area Damage) 
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LSniZe it i s  apparent that  in jury  rate  generally increases wi th  CDC ex tent ,  
the CDC extent  alone i s  not a very good predictor of injscry c r  f a ta l i t y  
rate .  I n  particular, CDC 6 - - f ~ o n t a l  damage extending t o  the base of the 
windshie ld--is more l i k e l y  t o  be coded for a frontal co l l i s i on  wh{ch wipes 
down the side of  a vehicle.  A l l  of the in jury  probabil i t ies are Zower for 
t h i s  value than for e i ther  5 or 7 .  Frontal damage of  CDC 8 or 9 i s  a lso  
most l i ke  Zy t o  be associated with an o f f s e t  crash which may r e su l t  from 
less  force than a dis tr ibuted frontal impact of lower ex ten t .  Ftlrther 
examination of  de ta i l s  of the CDC (including wide us.  narrow objects  struck,  
part ia l  us. f u l l  frontal impact, e t c .  ), might explain these anomalies. The 
Delta 7 conrputation indeed takes such factors i n t o  account, and the re lat ion-  
ship beeulieen crash and in jury  sever i ty  shown i n  the Delta V section of t h i s  
reporr (beginning on page 791 i s  more regular. 
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OCCUPANTS ............................................................. 
AIS 2+ I A I S 3 t  I FATAL 

TOTAL -----------------t----------------t----,----------- 

I 1 N % I N  % I N  % 
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8 1  76 
7783 
2086 

646 
363 
313 

9 1 
72 

331 

19861 .......................................................................................... 

12613 
11692 

3315 
919 
5 79 
463 
154 
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538 

30395 

222 1.8 
6 80 5.8 
535 16.1 
213 23.2 
112 19.3 

82 17.7 
44 28.6 
25 20.5 
86 16.0 

1999 6.6 1 929 3.1 1 226 0.7 

4 8 0.4 
212 1.8 
274 8.3 
129 14.0 

9 1  15.7 
53 11.4 
35 22.7 
17  13.9 
70 13.0 

5 0.0 
15 0.1 
4 1  1.3 
3 3 3.6 
35 6.0 
2 3 5.0 
20  13.0 
I I 9.0 
40  7.6 



NCSS Case Vehicles and Darnaee 

NCSS Case V e h i c l e  CDC E x t e n t  D i s t r i b u t i o n s  
(S ide  Area Damage) 
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Both -right- and l e f t - s i de  damaged vehic les  are combined i n  t h i s  
table.  The most frequent CDC extent  for aide damage i s  czt ievel  
3, with 4 1 . 4 %  of the vehicles,  and 51.3% of the i n ju r i e s  a t  AIS 2 
and greater, !/early one quarter of the side impact f a t a l i t i e s  
occur a$ the CDC 3 Zeuei. 

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

TOTAL I AIS 2+ 1 A iS  3+ I FATAL 
N % ,,,,,,,,,,,,,,,+-------------+-------------+------------- I I/ % I N  " b I 4  Z I A  % 

-,,,,,,,,,,,,,+,,,,-----------+fffffffff----t-------------+------------- 

1 1168 13.4 1768 12.4 8 0.8 1 0.2 / 0 0.0 
2 3261 37.4 5487 38.4 101  10.5 43 2 1.1 
3 3608 41.4 5957 41.5 489 51.3 252 
4 511 5.9 802 5.6 230 24.1 150 33.1 
5 108 1.2 
6 37 0.4 
7 10 0.1 
8 
9 17  0.2 



NCSS Case Vehicles and Damage 

80- 

70. 

Y 

1 2 3 4 9 6 7 8  
COC EXTENT 

SIDE AREA DAMAGE 

NCSS Injury Rates by Case Veh ic le  CDC Ex ten t  
(S ide Area Damage) 

Although the f a ta l i t y  rate  a t  CDC ex tent  3 i s  small (0.7%) the 
large nwnber of crashes a t  that  ZeveZ makes t h i s  the second 
largest group among the f a t a l i t i e s .  Severe side co ZZisions 
(CDC 6 ,  7 ,  and 8) are infrequent but have high injury and 
f a ta l i t y  rates .  The CDC for side impact appears t o  be a be t t er  
predictor of injury and fa ta l i t y  ra tes  than does the CDC ex tent  
for frontal dumage. 

CDC EXTENT 

,,,,,,,,,,,,,, 
1 
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4 
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5 
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TOTAL 1 

----------------------------------------------------------------------*------------------ 
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OCCUPANTS ............................................................ 
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I I l4 Z I N  % I N  Z 
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0 0.0 
2 0.0 

44 0.7 
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35 19.6 

9 19.1 
14 70.0 

6 85.7 
11 30.6 

181 1.3 
-----,----------------------------------------------------------------------------------- 

1168 
3261 
3608 

511 
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3 7 
10  
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8 0.5 
101 1.8 
489 8.2 
230 28.7 

69 38.5 
22 46.8 
17 85.0 

6 85.7 
11 30.6 

953 6.7 

1768 
5487 
5957 

802 
179 

47 
2 0 
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1 0.1 
43 0.8 

252 4.2 
150 18.7 

60 33.5 
18  38.3 
15 75.0 

6 85.7 
1 1  30.6 

556 3.9 

17  36 

8725 I 14303 



NCSS Case Vehicles and Damaae 

NCSS Case Veh ic le  CDC E x t e n t  D i s t r i b u t i o n s  
(Back Area Damage) 
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CDC EXTENT 

I------,---- 

1 

The most f ~ e y u e n t  CL)C ex tent  far back area b a a e d  is a t  leve l  2. 

35 - F R T R L  

Only three f a t a l i t i e s  were reworded i n  the i ~ ~ ~ s - d a t a  for back- 
damaged curs, and these a t  l eve l s  6 through 8. 

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

TOTAL I AIS 2 t  1 A I S  3+ I FATAL 
Pl a --------------t------------+-CCCC-CCC--C+---------~- 
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3 1 7 5  
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--------------------------------------------------------*------------------------ 

498 16.8 
1098 37.0 

520 7 5  
259 8.7 
348 11.7 
193 6.5 

36  1.2 
14 0.5 

5 
6 1 7 
8 1 
9 I 
TOTAL 1 

11.7 
5.7 
1.4 

13  0.8 
1 0.1 

1721 100.0 

2 3.8 ' 1 6.7 0 0.0 
0 0.0 
0 0.0 
0 0 .0  
0 0.0 
I 33.3 
1 33.3 
1 33.3 

1 0 . 0 ,  1 6.7 

2967 1 0 0 . 0 1 5 2  100.0 
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6 11.5 
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7 13.5 
7 13.5 

C 0.0 

3 100.0 

0 0.0 
2 13.3 
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1 6.7 
4 26.7 
2 13.3 

2 6.7 



NCSS Ca3e Vehicles and Damage 

NCSS Injury Rates by Case Veh ic le  CDC Ex ten t  
(Back Area Damage) 
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The nwnber o f  i n  juries a t  a 2 2  leve 2s t o  occupants o f 
back-damaged vehic les  i s  quite small. Even a t  ex tents  
7 and 8 fever than one i n  f ive persons are injured t o  
the U S  2 level  or greater. 
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TOTAL 1 

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

OCCUPANTS 
1-1-.---------------------------------------------------- 
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N % I N  k N % 
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NCSS Case Vehicles and Damage 

NCSS Case Veh ic le  CDC Ex ten t  D i s t r i b u t i o n s  
(Top Area Damage) 
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------------ 
1 
2 
3 
4 
5 
6 

1 2 f Y S 6 7 8 9  
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Top area damage most o f t en  indicates tha t  the vehicle 
has rol led over. Ths most frequent damage extent  ,-"or 
t h i s  category i s  CCC 3. No fa ta l i t i e s ,  but  very few 
cases, appear a t  CCC extent  i or 2. 
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NCSS Case Vehicles and Damaae - -  

NCSS Injury Rates by Case V e h i c l e  CDC Extent  
(Top Area Damage) 
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Injury rates  a t  aZZ leve l s  increase regularly with the 
increase i n  top damage sever i ty .  Although occupants of 
top damaged vehicles represent only 2.8% o f  a12 NCSS 
occupants, they account for 10.3% of the fata Z i t i e s .  
While the nwnbers are qui te  small, in jury  and f a ta l i t y  
ra te  predict ion from top area damage CDC ex tent  appears 
t o  be quite good. 
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1 9.1 



NCSS Case Vehicles and Damage 

NCSS Case Veh ic le  CDC Ex ten t  D i s t r i b u t i o n s  
(Undercarr iage Area Damage) 
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?rincipaZ damage t o  the undercarriage occurs only one hal f  
of 1 % as of ten as does damage t o  the front  c j a vehicle,  and 
xndercar~iage damage above ZeveZ 2 is rare. 



NCSS Case Vehicles and Damage 
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NCSS Injury Rates by Case Vehicle CDC Extent  
(Undercarriage Area Damage) 
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I I I OCCUPANTS 

,---,,,,,,,--- ------------+---------+fffff--f--fff-ff+----------------t--------------- 

1 232 353 5 0.0 
2 189 321 2 3 0.0 
3 2 2 34 4 11.8 1 2.9 
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TOTAL 456 / 721 1 34 4.7 13 0.4 
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I Z 1 1.1 rU 10 

The graph on t h i s  page i s  dominated by the three fataZ<ties. 
Except for those f a t a l i t i e s ,  there were reZativeZy few 
i n  juries i n  undercarriage accidents. 





4 OCCUPANTS 
... 

This section of  the report i s  centered on the occupants of 
towed passenger cars in the NCSS data se t .  As before, tables are 
weighted (except in the injury data beginning on page 6 9 ) ,  and 
represent the reconstructed population o f  the total  NCSS sample for 
fifteen months. 

A case vehicle occupant i s  a person who was an occupant 
of any Dassenser vehicle towed from the scene of the crash because 
of damage. ~ 6 e  total  number of  such persons in the reconstructed 
population i s  62,026,  of which 485 were fatal ly  injured. 

I n  the following pages, distributions are shown for the 
reported occupant characteristics--incl uding age, sex, seat loca- 
tion, restraint  use, ejection a n d  entrapment, treatment category, 
injury severity (overall AIS), and the number of  days spent in a 
hospital. Injury detai ls  are reported a t  the end of the section, 
and have a separate introduction on page 69.  



NCSS Occupants and Characteristics 

NCSS Occupant D i s t r i b u t i o n s  by Age 

TOTAL / 1 62026 100.0 / 3627 100.0 j 1775 100.0 j 485 100.0 ................................................................................................. 

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

,Fifty-four percent of a21 
occupants i n  ICSS crashes 
wezae i n  the age range 1 6  
t o  30 years. f i f t y  -nine 
percent o J the f a ta i i  t i e s  
occwred i n  t h i s  sane age 
bracket. The graph has 
been plotted by smoothing 
data over &years, and 
shows particuiarly tha t  
people over 60 gems  o f  
age are r e i a t i ~ e i y  more 
o j the time i n  $he f a t a l  
subset. 

OCCUPANT AGE 
(5-Year  Groups)  

,,,,,,-,-,--,,,---,- 
I riFANT 

OCCUPANTS I AIS 2+ I A IS  3+ 1 FATAL 
-------------------+-----fff--ffffffff+------------.-----t----------------- 

N % 1 !i % 1.I % I r a  a/ 

------------,-----,+-.t.t.t.t-------------+------------------+----------------- 
220 0.4 14 0.4 1 1  3 

01-05 YEARS / 
06 -10  YEARS 
11-15 YEARS 1 
16-20 YEARS 
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51-55 YEARS 
56-60 YEARS 
61-65 YEARS 
56-70 YEARS 
71-75 YEARS 
76-80 YEARS 
OVER 80  YEARS 
UNKNOWN 
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2056 3.3 51  1.4 / 19 1.1 2.3 
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136 28.1 
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5 1.0 

1608 2.6 
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2662 4.3 
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2390 3.9 
1773 2.9 
1389 2.2 
1129 1.8 

855 1.4 
5 76 0.9 
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1457 2.3 

3 7 1.0 
140 3.9 
864 23.8 
665 18.3 
415 11.4 
243 6.7 
185 5.1 
150 4.1 
172 4.7 
161 4.4 
143 3.9 
103 2.8 
117 3.2 

72 2.0 
54 1.5 
2 8 0.8 

15  0.8 
5 8 3.3 

429 24.2 
322 18.1 
175 9.9 
122 5.9 

8 7 4.9 
70 3.9 
8 2 4.6 
80 4.5 
75 4.2 
5 7 3.2 
64 3.6 
45 2.5 
3 9 2.2 
19 1.1 

13 0.4 6 0.3 , 4 0.8 



NCSS Occupants and Characteristics 

NCSS Injury Rates by Occupant Age 

I 

TOTAL / 1 62026 / 3627 5.8 1 1775 2.9 / 485 0.8 ...................................................................................... 

OCCUPANT AGE 
(5-Year Groups) 

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

The estimated probabi l i t y  of 
a fa tal  injury i s  l e ss  than 
1 % for a l l  ages up t o  60 
$gars, and then r i s e s  quickly 
t o  more than 1.5%.  The sane 
sort  of pattern i s  t m e  a t  
the AIS Z+ and AIS 3+ inj'ury 
leve 1s. 
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NCSS Occupants and Characteristics 

NCSS Occupant Distributions by Sex 

SEX 

----------- 
YALE 
FEMALE 
UNKNOWN 

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

I OCCUPANTS I A I S  2+ I AIS 3+ 1 FATAL 
/ ,,,,,,,,,,,,,-,,-,- + f f f f f f f f f f f f f f f f f f +  ------------------ + ----------------- 
1 N % I Id Z I N  % I N  % 
,,,,,,,,,,,,,,,,,,,+ffffffffffffffffff+t-----------------+----------------- 

36079 58.2 1982 : 1069 60.2 332 68.2 
25224 40.7 1644 705 3 152 31.3 

723 1.2 0.0 1 0.0 1 0.2 

AIS 2 +  FATAL 

Male occupants are overrepresented s l i gh t  Zy i n  a2 Z acciaents, 
blrt c~reaz-2y overrepresented ir .  fatal accidents. Suhtracring 
the AiS 3+ i n j z i e s  from the  L I Z  zt in jur ies ,  it can be seen 
t h a ~  females (const i tu t ing only 40% of a22 occupants) have 
more than h a i j  of the AIS 2 (only)  in jur ies .  



NCSS Occupants and Characterlstics 

NCSS Injury Rates by Occupant Sex 

............................................................................................ 
AIS 2+ I AIS 3+ I FATAL 

OCCUPANTS ------------,-------+--- ---- -- --- ------- -t ----- - ------------- I II Z 1 N % I >I % 

A I E  2+  

El A19 3+ 

FFlTRL 

#RLE FEURLE 

O C C U P A N T  S E X  

------------- 
MALE 1 
FEMALE 
UNKNOWN 

TOTAL 

Of the male occupants, 5 . 5 %  sustained in jur ies  a t  A13 2 or 
above crs compared with 6 . 5 %  of the finales. By contrast,  
males ore one and one-half times as l i k e l y  t o  sustain a 
fatal in jury .  

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

---------------+--------------------+--------------------+------------------- 
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NCSS Occuoants and Characteristics 

NCSS Occupant D i s t r i b u t i o n s  by Seat Loca t i on  

.............................................................................................. 
/ I  OCCUPANTS I A I S  2+ I A I S  3+ I FLTAL 

SEAT POSITION 

-----I--*-------- 

OR IVER 
FRONT CENTER 
FRONT RIGHT 
REAR LEFT 
REAR CENTEK 
REAR RIGHT 
OTHER 

TOTAL 1 6 2 0 2 6  100.0 1 3627  100.0 1 1775  100.0 1 485  100.0 -------------------.-------------------------------------------------------------------------- 

AIS 2 +  

1 

FATAL 

Eighty-eight percent o j the  IICSS occupants werz 
i n  the f r o n t  seats  of t h e i r  cars. These some 
seated posi t ions accounted for 89.3% of ' the 
f a t a l i t i e s .  



NCSS Occupants and Characteristlcs 

NCSS Injury Rates by Occupant Seat  L o c a t i o n  
* 

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

I !  A I S  2+ 1 A I S  3+ I FATAL 
SEAT POSITION OCCUPANTS --------------------+---------------..----+------------------- I h % I N  $ I N  X ------------------- 

DRIVER 
FRONT CENTER 
FRONT RIGHT 
REAR LEFT 
REAR CENTER 
REAR RIGHT 
OTHER 

TOTAL ) 1 62026 3627 5.8 1775 2.9 1 485 0.8 .................................................................................................. 
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I 

The estimated probabil i ty  of injury or f a t a l i t y  for a 
person i n  the  front  seat is about 1.5 t imes t h a t  of a 
rear  sea t  passenger. Compared t o  the dr iver ,  the :rant 
r i g n t  occupant i s  more l i k e l y  t o  rece ive  an injury a t  
U S  2 or above, b u t  i s  about as ZiXeZy t o  be k i l l e d .  



NCSS Occupants and Characteristics 

NCSS Occupant D i s t r i b u t i o n s  by R e s t r a i n t  Use 

RESTRAINT USE 

----------------- 
:JOT USED 
LAP AND TORSO 
LAP ONLY 
TORSO ONLY 
PASSIVE BELT 
CHILD SEAT 
NOT INSTALLED 
UNKN0WI.I 

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

I 
TOTAL 1 1  62026 100.0 1 3627 130.0 1 1775 100.0 485 100.0 
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0 
HOT USED NOT IWITALLLD 

USED U W ~ ~ O Y H  
O C C U P A N T  R E S T R A I N T  USE 

i 

OnZy 7% oJ the liL"SS occupants were p s i t i v e l y  i den t i f i ed  as using 
r e s t ra in t  syszems. Among the fatal  occupants, only 4 . 5 %  were 
using any form of r e s t ra in t .  These percentages are computed 
asswning that  the unkncwn category i s  not using r e s t ra in t s .  I$ 
the unknowns are wearing res t ra in t s  a t  the same rate  aa the o t h s ~ s ,  
the r e s t ra in t  usage would be estimated a t  a h u t  8%. I n  the graph 
the "Used" ca t egoq  combines a22 r e s t ra in t  types shown i n  the 
tab l e .  



NCSS In ju ry  Rates by Occupant R e s t r a i n t  Use 

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

R E S T R A I N T  USE 

------------------- 
NOT USED 
L A P  AND TORSO 
LAP ONLY 
TORSO ONLY 
P A S S I V E  B E L T  
C H I L D  SEAT 
NOT I N S T A L L E D  
UFlKNOWli 

I 
TOTAL / / 6 2 0 2 6  1 3627 5 . 8  1 1775 2 . 9  1 485 0 . 8  --------------------------------------------------------------------------------------.----------- 
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- a FAIRL 
t r 
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W 
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w 5 s 
2 2 

t 
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0 
MOT USE0 LA? ONLY 

LR? 4 TORSO NOT I I I T R L L C O  
OCCUPANT R E S T R R I N T  USE 

Both Zap only and lap plus upper torso  r e s t r a i n t  weursrs are 
l e s s  l i k e l y  t o  sus ta in  in jury  than are non-users. The h ighes t  
f a t a l i t y  r a t e  occurs for  occupants who did not  have seat  b e l t s  
i n s t a l l e d ,  perhaps because t h e i r  o lder  cars do no t  o f f e r  the  
protect ion of newer models. 



NCSS Occupants and Injuries 

NCSS Occupant D i s t r i b u t i o n s  by E j e c t i o n  and Entrapment 

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

OCCUPANTS I AIS 2+ 1 AIS 3+ I FATAL 
EJECTION/EI4TRAPMENT 

% I N  ;i 1 N % I N  w 
0 

NCSS occurnnts a t  EJLCYION AID EITRACIEWT 

NO EJECTION 

TOTAL EJECTION 

PARTIRL EJCCTIOW 

EnTRarrCO 

ALL OCCUPANTS 

....................... 
NONE 
TOTAL EJECTION 
PARTIAL EJECTION 
ENTRAPPED 

Among a22 crashes, e jec t ion  and entrapment are r e la t i v e l y  rare. 
The i% o f the occ2cpants fsliZy or partialZy ejecteG might be con- 
sidered a lower bound on t h i s  estimate, since a major fraction 
of the f a t a l i t i e s  were rzported with e jec t ion  "Un?mown." 

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

1145 64.5 172 35.7 60222 97 .1  2829 78.0 

13 0.4 12 0.7 OTHER 1 

1 467 0.8 253 7.0 205 11.5 1 104 21.3 

5 1.0 16  0.0 
UNKNOWN 1 

129 0.2 
433 0.7 

254 194 10.9 759 1.2 

54 1.5 
224 6.2 

106 21.9 

3 7 2.1 16 3.3 

TOTAL 
I 
1 

182 10.3 

62026 100.0 1 3627 100.0 j 1775 !OO.O 1 485 100.0 

82 17.0 

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



NCSS Occupants and Injuries 

NCSS I n j u r y  Rates by Occupant E j e c t i o n  and Entrapment 

-_-------___--_---_-------------------------------.---------------------------------------- 
AIS 2+ I AIS 3+ I FATAL 

EJECTION/ENTRAPMENT OCCUPANTS --.--- ------ -----t------- ------ ----+-------- - - - - - - - - -  I I Z I I4 4, I N  
ol 
0 

6 0 

5 0 R I S  2 *  - 
C a R I S  3+  
Z 

: uo 
a 

FRTRL 
W 
e " 
m 3 0  
W + 
a 
a 

2 0  
a 
7 = 10 

0 
NONE TOTRL PRflTIRL ENTRAPPED 

DEGREE OF E J E C T I O N  

------------------,,,,, 
NONE 
TOTAL EJECTION 
PARTIAL EJECTION 
ENTRAPPED 

Although only 1% of a l l  NCSS occupants were ejected they account 
for 25% of the f a ta l i t i e s .  Both e ject ion and entrapment are 
cZearZy associated with severe injury crashes. flote particularly 
the Zow ra t io  of AI;S Z+ t o  Fatal in jur ies  i n  the ejected and 
entrapped c lass i f icat ion.  

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

OTHER 
UNKNOWN 1 
TOTAL 1 

172 0.3 
104 22.3 

16 12.4 
82 19.2 

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

1145 1.9 
205 43.9 

37 28.7 
182 42.0 

60222 
467 
129 
433 

5 31.2 

2829 4.7 
253 54.2 

54 41.9 
224 51.7 

12 75.0 1 6  13 81.3 
106 14.0 759 

62026 1 3 6 2 7  5.8 / 1775 lg4 '1:: 1 485 0.8 

254 33.5 



NCSS Occu~ants and Injuries 

NCSS Occupant Distributions by Treatment Category 

------D------------------------------..----------------------------------------------------------- 

I I OCCUPANTS I AIS 2+ I A I S  3+ I FATAL 
TREATMENT 

FATAL 
INJURED 

H o s p i t a l  i z e d  
Transpor ted 
Other Treatment 

NOT TRANSPORTED 
NOT INJURED 
UNKNOWN 

TOTAL I j  62026 100.0 j 3627 100.a 1 1775 100.0 1 485 100.0 .................................................................................................. 

N C S S  OCCUPANTS B Y  TREATMENT CATEGORY 

RLL OCCU?AYTS 

A13 2+ I W J U R I L S  

A f S  S *  I N J U R I E S  

FRTAL NOT INJURED 
HO8PlTRLIZEO 
TRRlS?OUTCD 
o T n t n  TRERTNEYT 
NOT TRAWS?ORTLO 

t 

The treatment c lass  for each occupant i s  rek-bed t o  the sampling ru le .  
The in jurec i j~osp i ta l i zed  c lcss  i k l u d g s  those who were taken t o  a 
hospi ta  1 and remained a t  leas t  overnight. The In  ju.red/Transported 
class includes occupants who were transported t o  a medical f a c i l i t y .  
Injured/Other ~ r e a t k e n t  includes persons who were not transported by 
ambuZance t o  a medical f ac i l i t y ,  but may have been treated privately.  
A small number of A S  and AIS 3 's  may be seen i n  t h i s  category. 
The remaining categories may include some occupants with r e la t i v e l y  
minor in jur ies ,  but  are made up most12 of uninjured persons. 



NCSS Occupants and Injuries 

NCSS I n j u r y  Rates by Occupant Treatment Category 
-- 
---------------------------------------------------------------------------------*-------- 

A I S  2+ I A15 3+ I FATAL 
TREATMENT OCCUPANTS -----------------+-----------------+----------------- I i % I N  % I I/ ?i ..................... 

FATAL 
INJURED 

H o s p i t a l  i zed 
T r a n s p o r t e d  
O t h e r  T r e a t m e n t  

NOT TRANSPORTED 
NOT INJURED 
UNKNOWN 

TOTAL 1 1  62026 1 3 6 2 7  5.8 1775 2.9 i 4 8 5  0.8 
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Over 50% of vehicle occupants who were hospitaZized received AIS Z t  
injuried and about 30% of them received AIS 3 t  in jur ies .  O f  those 
occupants not transported t o  any medica 1 faci  Zity,  2% had i n  juries 
o f  AIS 2 or greater. 



NCSS Occupants and Injuries 

NCSS Occupant D i s t r i b u t i o n s  by I n j u r y  Severity 
(Overall AIS) 

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

INJURY SEVERITY -- ---- - -.---------- t- ----------------- t ------------------ t ----------------- I I % I N  % 1 1  % I N  % 
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I N J U R Y  S E V E R I T Y  ( O V E R A L L  RIS) 

-,,,,,,,,,,,.,-,,--- 
0 NOT INJURED I 
1 MINOR 
2 MODERATE 1 
3 SEVERE 
4 SERIOUS 
5 CRITICAL 1 
6 MAXIMUM-FATAL 
7 INJURED/UNK SEV 1 
UNKNOWN 

TOTAL / 

F A T A L  OCCUPANTS 
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1 3 5 U N K N O Y N  

I N J U R Y  S E V E R I T Y  (OVERALL AISl 

Although i n ju r i e s  lower than AIS 4 are usually considered non l i f e -  
threatening, four persons died wi th  an overall  AIS of 3 .  The large 
group of  persons coded "Injured/Unknown Severity" i s  made ~p mainly 
of persons with po Zice-reported i n ju r i e s  unconfimed by medicai 
report,  but also includes aZmost half  of  the f a t a l i t i e s ,  for whom 
no autopsies or other medica 2 documentation were avai lab Ze . 

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

--,,,,,,-,---------tCCCCCCCCCCCCCCCCCC+------------------t----------------- 

29350 47.3 
8681 14.0 
1849 3.0 

969 1.6 
2 54 0.4 
196 0.3 
104 0.2 

9515 15.3 
11108 17.9 

62026 100.0 

0 0.0 
0 0.0 

1849 51.0 
969 26.7 
2 54 7.0 
196 5.4 
104 2.9 
253 7.0 

2 0.1 

3621 100.0 1 1775 100.0 1 485 100.0 

0 0.0 
0 0.0 
0 0.0 

969 44.6 
254 14.3 
196 11.0 
104 5.9 
2 50 14.1 

2 0.1 

0 0.0 
1 0.2 
0 0.4 
4 1.0 

2 2 4.5 
107 21.9 
104 21.3 
246 50.4 

1 0.2 



~ NCSS Occu~a&.~a~~~- In h i e s  ---. 

NCSS Injury Rates by Occupant In jury  Sever i ty  
(Overall AIS) 

I 
TOTAL 1 1  62026 / 3627 5.8 1775 2.9 1 485 0.8 ............................................................................................ 

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

0 1 2 3 U 5 6  

I N J U R Y  S E V E R I T Y  ( O R  IS) 

INJURY SEVERITY 

-----,,-,,,,,,,,,,,,, 
0 NOT INJURED 

More than half of those with a reported overall AIS o f  5 died, 
compared with less  than 10% of those a t  AIS 4 .  AIS 6 ,  of course, 
i s  defined as an in jury  incompatible with l i f e .  

AIS 2 t  I AIS 3+ I FATAL 
OCCUPANTS ------------------+------------------+----------------- I % I N  % I N  Z 

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

1 MINOR 
2 MODERATE 1 
3 SEVERE 
4 SERIOUS 1 
5 CRITICAL 

0 0.0 29350 0 0.0 0 0.0 
1 0.0 
0 0.0 
4 0.4 

2 2 8.7 
107 54.6 
104 100.0 
246 2.6 

1 0.0 

0 0.0 
0 0.0 

969 100.0 
254 100.0 
196 100.0 

8681 
1849 

969 
254 
196 

104 100.0 
2 50 2.6 

2 0.0 

0 0.0 
1849 100.0 

969 100.0 
254 100.0 
196 100.0 

6 MAXIMUM-FATAL 104 
7 INJURED/UNK SEV 
UNKNOWN 11108 

104 100.0 
253 2.7 

2 0.0 



NCSS Occupants and Injuries 

NCSS Occupant D i s t r i b u t i o n s  by Days Spent i n  Hosp i t a l  

TOTAL 1 1  62026 100.0 j 3627 100.0 / 1775 100.0 i 485 100.0 ................................................................................................. 

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

A I S  2 +  

DAYS IN H O S P I T A L  

,,,,,,,,,,,,,,,,,,,, 
NONE 

1 DAYS SPENT IN H38PITAL I 

FATAL 

DAYS SPWT IN KlSPIThl 

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

N % I N  % 1 Il % 1 I1 X 
........................................................................... 

For persons i n j w e d  a t  the AIS 2 or higher l eve l ,  nearly half  were 
not hospital ized overnight. (This includes 439 people who died on 
the day of  the accident . )  Nearly a quarter o f  t h i s  AIS 2+ group, 
however, spent more than a week i n  the hospi ta l ,  For%-six of  485  
fatal  occupants ~emained i n  the hospital  for one or more days. The 
large nwnber of f a t a l i t i e s  with no days i n  the hospital  implies tha t  
these persons were dead a t  the scene or on arr ival  a t  the hospi ta l .  
Persons who were dead on arr ival  are not  shown i n  the fatal  graph. 

1 DAY 
2 DAYS 1 
3 DAYS 
4-7 DAYS 1 
8-14 DAYS 
15-21 DAYS 
22-300 DAYS 
UNKNOWN 

I 

58027 93.5 
497 0.8 
344 0.6 
3 70 0.6 
857 1.4 
565 0.9 
219 0.4 
256 0.4 
891 1.4 

1678 46.3 678 38.2 438 90.0 
7 1.4 
6 1.4 
4 0.8 
7 1.6 
8 1.6 

9 1.8 
3 0.6 
3 0.5 

161 4.4 I 3 7 2.1 
163 4.5 4 7 2.6 
182 5.0 
475 13.1 
376 10.4 
177 4.9 
220 6.1 
195 5.4 

7 3 4.1 
239 13.5 
273 15.4 
135 7.6 
180 10.1 
113 6.4 



NCSS Occupants and Injuries 

NCSS Injury Rates by Occupant Days Spent i n  Hospital 

I 

so,  

8 0 .  A11 2 +  

- 70. 
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a A I S  3+  
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2 4-7  15-21 
1 3 8-14 2 2 +  

DRYS SPENT I N  HOSPITRL 

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

The relationship between injury severi ty and time spent i n  the 
hospital i s  as expected. The 15% of the people who spent more 
than three weeks i n  the hospital without a reported AIS o f  2 
or more evidently sustained in jur ies  i n  t h i s  ran5e which were 
reported as "Wkiotm. I' 

DAYS I N  HOSPITAL 

----,,,,,,,,,,,,,,,, 
NONE 
1 DAY 

AIS 2+ I AIS 3+ I FATAL 

% I H  X I N  % 
,,,,,-,,,,,,,t,,,,,------------tffffffff---------t--------------- 

2 DAYS 
3 DAYS 
4-7 DAYS 1 
8-14 DAYS 
15-21 DAYS 
22.3OODlYS 
UNKNOWN 

TOTAL 1 
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3 7 i : :  1 7 1.4 
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497 
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1678 2.9 
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3 70 
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565 
219 
256 
891 

163 47.4 
182 49.2 
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220 85.9 
195 21.9 

47  13.7 6 2.0 
73 19.7 
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62026 1 3627 5.8 / 1775 2.9 

4 1.1 
7 0.9 
8 1.4 
9 4.1 
3 1.2 
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NCSS Occupants and lnjurles 

Details of injuries sustained by occupants of cars in NCSS 
crashes are recorded in accordance with the Occupant Injury Classi- 
f ication System. This codification scheme provides for reporting 
the region of the body involved, the type of injury, the system or 
organ of the body injured, and the level of injury (the l a t t e r  as 
determined by the Abbreviated Injury Scale).  

While the OIC provides for considerable detail--identifying 
separately the thigh, knee, leg, and ankle, for example--the tables 
presented in this  section have grouped the original data into major 
body regions and systems. One of the forms of storage of the NCSS 
computerized data i s  a n  injury-centered f i le - - i  . e . ,  with one entry 
for each injury sustained by each person. The information on the 
following eight pages has been taken from that  f i l e ,  and  shows dis- 
tributions of injury regions, types, and systems for  ( 1 )  a l l  injuries 
taken together, ( 2 )  for each AIS level from 1 (minor) to 6 (Fatal- 
maximum), and ( 3 )  for injuries for which AIS level was unreported 
b u t  other information was known. 

For a l l  tables except those displaying the "Ten Most 
Frequent Injuries" the total  number of injur ies  reported for that 
factor i s  shown in parentheses a f te r  the table heading. These num- 
bers vary somewhat from table t o  table with a given AIS level 
because of unreported data elements, body region and system/organ 
usually having the highest counts. The lower numbers for injury 
type mean that th i s  item was sometimes n o t  determined even though 
the region was known. ... 

As contrasted with most of the other tables in this  report, 
the injury data are  presented as actual or unweighted values. A t  
AIS level 3 and above, the unweighted values will n o t  be substan- 
t i a l l y  different from weighted ones. 

One caution in interpreting the injury s t a t i s t i c  i s  that 
there i s  a substantial amount of missing injury information. This 
results in part from the practice of requiring coded injury informa- 
tion t o  have come from qualified medical sources (hopefully ensuring 
good quality da ta ) ,  b u t  thus missing some less qualified injury 
information. Injury information i s  missing a t  b o t h  ends of the 
injury severity range--low injuries , because occupants were not 
available or medical records could not be obtained, and f a t a l i t i e s ,  
because many of the fa ta l ly  injured occupants were n o t  autopsied 
or otherwise reviewed by a medical examiner. Finally, the NCSS 
investigation protocol called for recording on ly  three specific 
injur ies .  More severely injured persons may have had numerous lower 
1 eve1 injuries unreported; thus the total  injury counts shown-- 
particularly a t  AIS-1 and AIS-2--are probably low. 



NCSS Occupants and Injuries 

Distributions o f  All Injuries i n  the NCSS Data 

INJURY BY BODY REGION (N=17360 )  

......................................................... 
BODY REGION NUMBER OF INJURIES  PERCENT ......................................................... 
HEAD 6 782  39.1 
NECK 1 2 2 6  7.1 
CH ESTITHORAX 1 7 6 1  10.1 
ABDOMEN 7 3 5  4.2 
BACK 7 0 5  4 .1  
LEG 3 5 0 2  20.2 
ARM 2 5 5 2  14.7 The most ccmon i n ju r i e s  are 
WHOLE BODY 9 7 0.6 ......................................................... contusions and Zacera t ions ,  

and the most common body region 
injured i s  the head. 

INJURY BY TYPE ( N = 1 5 9 1 i )  

........................................................ 
IPIJURY TYPE NUf1BER OF I !iJ UR I ES PERCENT ........................................................ 

LACERATION 3923  24.6 
CONTUSION 4 2 1 0  26.4 
ABRASION 1835  11.5 
FRACTURE 2619  16.5 
PA1 N 1 9 4 1  12.2 
CONCUSSION 1188  7.5 
HEMORRHAGE 7 9 0.5 
AVULSION 1 2 1  0.8 
RUPTURE 1 0.0 ........................................................ 

INJURY BY SYSTEM/ORGAN (N=17228)  

-------------------------------------------------------- 
SYSTEMIORGAN NUMBER OF INJURIES PERCENT -------------------------------------------------------- 

ALL SYSTEMS 5 1 0.3 
SKELETAL GROUP 3 2 7 7  19.0 

Pajuries t o  the sk in  cons t i tu te  the 
highest s ingle group and these 
correspond t o  the Zacera~ions and 
contusions above. Concussion of  
the brain l i s t ed  as the second most 
frequent combination includes 271 
i n ju r i e s  for which the AIS l eve l  
was not reported. The determination 
o,-^ the AIS cods for ;skis condition 
depends on the knowledge of the time 
the person was unconscious and t h i s  
was frequently not determined. See 
the "140~;s  Frequent Injury" tab Ze on 
page 77 for the concussions with 
xndetemined AIS lzve Z. 

DIGESTIVE GROUP 6 9 5  4.0 
NERVE GROUP ! 7 6 6  10.3 
CARD10 GROUP 2 1 4  1.2 
RESPIRATORY GROUP 7 7 5  4.5 
UROGENITAL GRGUP 1 1 0  0.6 
MUSCLES 2 5 6 1  14.9 
SKIN 7 7 7 9  45.2 -------------------------------------------------------- 

TEN MOST FREQUENT INJURIES COMMON AT ALL LEVELS 

.......................................................... 
2ODY INJURY SYSTEM/ NUMBER OF 

REG ION TYPE ORGAN INJURIES .......................................................... 
HEAD LACERATION SKIN 1 7 6 3  
HEAD CONCUSSION tlERVOUS SYSTEM 1188 
HEAD CONTUSION SKIN 9 8 4  
LEG FRACTURE SKELETAL 7 16  
LEG CONTUSION SK IN  7 0 0  
ARM CONTUSION S K I  PI 6 64  
LEG ABRASION SKIN 6 1 6  
NECK PA IN  MUSCLE 5 5 6  
THORAX FRACTURE SKELETAL 5 1 0  
HEAD ABRASION SKIN 5 0 4  



NCSS Occuoants and lniuries 

Distributions o f  AIS Level 1 Injuries i n  the NCSS Data 

INJURY BY BODY REGION (N=1221.9) 

......................................................... 
BODY REG ION NUMBER OF INJURIES PERCENT ......................................................... 
H E M  4 9 3 2  40.4 
NECK 1 0 6 0  8.7 
CHEST/THORAX 8 4 1  6.9 
ABDOMEN 275  2.3 
BACK 5 78  4.7 
LEG 2510  20.5 
ARM 1 9 3 0  15.8 
WHOLE BODY 9 3  0.8 ......................................................... 

INJURY BY TYPE (N.11554) 

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

INJURY TYPE NUMBER OF INJURIES PERCENT ---------------------.---------------------------------- 
LACERATION 3097 26.8 
CONTUSION 3 8 7 0  33.5 
ABRASION 1825  15.8 
FRACTURE 3 0 6  2.6 
PA1 N 1939  16.8 
CONCUSSION 469  4 . 1  
HEKORRHAGE 1 0  0 .1  
AVULSION 3 8 0.3 ........................................................ 

INJURY BY SYSTEM/ORGAN (N.12291) 

........................................................ 
SY STEM/ORGAN NUMBER OF INJURIES PERCENT ........................................................ 

SKELETAL GROUP 721 5.9 
DIGESTIVE GROUP 4 3 1  3.5 
NERVE GROUP 819  6 7 
CARD10 GROUP 1 0.0 
RESPIRATORY GROUP 4 3 3  3.5 
UROGENITAL GROUP 6 0.0 
MUSCLES 2547  20.7 
SKIN 7333 59.7 

A t  AIS l eve l  I the most common ........................................................ 
i n jury  is a cut  on the  head, 
follobed by a contusion t o  the  
head. Fractures are r e l a t i v e  Zy 

TEN MOST COMMON INJURIES COMMON AT A I S  LEVEL 1 
" 

rare s ince the only fractures .......................................................... 
coded a t  Level 1 are fingers,  BODY INJURY SYSTEM/ NUMBER OF 
toes ,  and t ee th .  REGION TYPE ORGAN INJURIES .......................................................... 

H E M  LACERATION SKIN 1509  
HEAD CONTVSION SKIN 9 7 2  
LEG CONTUSION SKIN 6 92  
ARM CONTUSION SKIN 6 6 2  
LEG ABRASION SKIN 6 12  
NECK PAIN MUSCLE 5 5 6  
HEAD ABRASION SKIN 502 
THORAX CONTUSION SKIM 4 7 2  
H E M  CONCUSSION NERVOUS SYSTEM 469  
LEG CONTUSION SKELETAL 4 3 5  .......................................................... 



D i s t r i b u t i o n s  o f  AIS Level 2 Injuries i n  the NCSS Data 

INJURY BY BODY REGION (N.2287) 

--------------------------------------------------------- 
BODY REGION NUMBER OF I N J U R I E S  PERCENT --------------------------------------------------------- 
HEAD 
NECK 
CHEST/THORAX 
ABDOMEN 
BACK 
LEG 
ARM 
WHOLE BODY 

INJURY BY BODY TYPE (N.2144) 

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

INJURY TYPE NUMBER OF I N J U R I E S  PERCENT ........................................................ 
LACERATION 4 74 22.1 
CONTUSION 5 9 2.8 
ABRASION 10 0.5 
FRACTURE 1 2 0 3  56.1 
CONCUSSION 3 2 9  15.3 
HEMORRHAGE 3 0.1 
AVULSION 6 6  3.1 -------------------------------------------------------- 

INJURY BY SYSTEM/ORGAN ( N = 2 2 8 6 )  

?ractw?es dominate a t  the AIS 
Level z .  This i s  p a r t l y  the 
r e su l t  of the coding system 
as most simple fracfures are 
assigned t o  t h i s  l eve l .  

-------------------------------------------------------- 
SY STEMIORGAN NUMBER OF I N J U R I E S  PERCENT 

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

A L L  SYSTEMS 1 0.0 
SKELETAL GROUP 1 2 8 2  56.1 
D I G E S T I V E  GROUP 8 5 3.7 
NERVE GROUP 4 0 0  17 .5  
RESPIRATORY GROUP 8 1 3.5 
UROGENITAL GROUP 1 0.0  
MUSCLES 9 0.4 
S K I N  4 2 7  18.7 ........................................................ 

TEN MOST FREQUENT I N J U R I E S  COMMON A T  A I S  LEVEL 2 

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

REGION TYPE ORGAN I N J U R I E S  ---------------------------------------------------------- 
LEG FRACTURE SKELETAL 3 8 0  
HEAD CONCUSSION NERVOUS SYSTEM 3 2 9  
ARM FRACTURE SKELETAL 3 2 2  
HEAD LACERATICN S K l N  2 4 6  

. HEAD FRACTURE SKELETAL 1 9 8  
THORAX FRACTURE SKELETAL 1 5 7  
BACK FRACTURE SKELETAL 8 6 
HEAD LACERATION D I G E S T I V E  7 2  
LEG SPRAIN SKELETAL 6 8  
LEG LACERATION S K I N  6 0 .......................................................... 



NCSS Occupants and Injuries 

Distributions of AIS Level 3 Injuries i n  the NCSS Data 
INJURY BY BODY REGION (N.1417) 

--------------------------------------------------------- 
BODY REGION NUMBER OF INJURIES PERCENT ......................................................... 
HEAD 1 5 3  10.8 
NECK 6 0 4.2 
CHESTITHORAX 5 1 0  36.0 
ABDOMEN 1 2 6  8.9 
BACK 2 4  1.7 
LEG 3 7 7  26.6 
ARM 1 6 7  11.8 ......................................................... 

INJURY BY TYPE (N.1184) 

-------------------------------------------------------- 
INJURY TYPE NUMBER OF INJURIES PERCENT -------------------------------------------------------- 

LACERATION 50  4.2 
CONTUSION 173  14.6 
FRACTURE 8 5 8  72.5 
PA1 N 1 0 .1  
CONCUSSION 4 2 3.5 
HEMORRHAGE 4 8  4.1 
AVULSION 1 2  1.0 

INJURY BY SYSTEM/ORGAN (N.1419) 

-------------------------------------------------.------ 
SYSTEMIORGAN NUMBER OF INJURIES PERCENT -------------------------------------------------------- 

SKELETAL GROUP 1 0 1 2  71.3 
DIGESTIVE GROUP 1 9  1.3 
NERVE GROUP 5 7 4.0 
CARD10 GROUP 3 3 2.3 
RESPIRATORY GROUP 2 0 2  14.2 
UROGENITAL GROUP 7 8 5.5 
MUSCLES 5 0.4 
SKIN 1 3  0.9 

Level 3 in jur ies ,  defined as ........................................................ 
severe but  generally not l i f e -  
threatening, m e  dominated by TEN MOST FREQUENT INJURIES COMMON AT A I S  LEVEL 3 
the chest and Zeg regions. 
These are oJcten fractures, ---------- ----- ............................................. 

BODY but typicaZZy involve joints  or INJURY SYSTEM/ NUMBER OF 
TYPE ORGAN INJURIES 

disp Zaced r i b  f rac twes  . ___________________------------------------------------~~--~ 
THORAX FRACTURE SKELETAL 3 1 3  
LEG FRACTURE SKELETAL 2 7 2  
ARM FRACTURE SKELETAL 116 
HEAD FRACTURE SKELETAL 8 5 
THORAX CONTUSION RESPIRATORY 8 2  
THORAX OTHER RESP IRATORY 8 2 
ABDOMEN CONTUSION UROGENITAL 7 2  
LEG DISLOCATION SKELETAL 7 1 
NECK FRACTURE SKELETAL 4 7  
HEAD CONCUSSION NERVOUS SYSTEM 4 2  ............................................................ 



NCSS Occupants and Injuries 

Distributions o f  AIS Level 4 Injuries in the NCSS Data 

INJURY BY B O D Y  REGION (Ns473) 

--------------------------------------------------------- 
BODY REGION NUMBER OF INJURIES PERCENT ......................................................... 
HEAD 130 27.5 
NECK 8 1.7 
CHESTITHORAX 8 9  18.8 
ABDOMEN 159 33.6 
BACK 6 1.3 
LEG 57 12.0 
ARM 2 4 5.1 

INJURY BY TYPE (N=391) 

........................................................ 
I NJ URY TYPE NUMBER OF INJURIES PERCENT ........................................................ 
LACERATION 100 25.6 
CONTUSION 5 1 13.0 
FRACTURE 190 48.6 
CONCUSSION 32 8.2 
HEMORRHAGE 17 4.3 
AVULSION 1 0.3 ........................................................ 

INJURY BY SYSTEMIORGAN (N.474) 

AIS Leve Z 4 i n j u r i e s  are 
considered l i f e -  threatening. 
The most common bod3 region i s  
the abdomen, but  the most comon 
combination i s  a sku11 or other 
fracture of the head. Rupture 
or laceration i n  the cmdiovascuZar 
and diges t ive  system are the next  
most frequent. O f  persons whose 
most severe in jury  was a t  t h i s  
Zeve 1, 8 .4% died (see page 651. 

-------------------------------------------------------- 
SY STEMIORGAN NUMBER OF INJURIES PERCENT -------------------------------------------------------- 

ALL SYSTEMS 3 0.6 
SKELETAL GROUP 187 39.5 
DIGESTIVE GROUP 6 1 12.9 
NERVE GROUP 67 14.1 
CARD I0 GROUP 109 23.0 
RESPIRATORY GROUP 37 7.8 
UROGENITAL 9 1.9 
SKIN 1 0.2 -------------------------------------------------------- 

TEN MOST FREQUENT INJURIES COMMON AT AIS L E V E L  4 

----------------------------------------------------------- 
BODY INJURY SYSTEM/ NUMBER OF 

REGION TYPE ORGAN INJURIES ........................................................... 
HEAD FRACTURE SKELETAL 6 2 
ABDOMEN RUPTURE CARDIOVASCULAR 60 
ABDOMEN LACERATION DIGESTIVE 55 
LEG FRACTURE SKELETAL 53 
THORAX FRACTURE SKELETAL 3 8 
HEAD CONCUSSION NERVOUS SYSTEM 3 2 
HEAD CONTUSION NERVOUS SYSTEM 2 8 
ABDOMEN LACERATION CARDIOVASCULAR 27 
ARM FRACTURE SKELETAL 2 4 
THORAX CONTUSION CARDIOVASCULAR 16 



- . - - - -. -- -. -.-- ---- - -  -- -------- NCSS Occupants - ---- und -. - IInJuries-- - -- -- -. 

Distributions of AIS Leve l  5 Injuries in t he  NCSS Data 

INJURY BY BODY REGION (N.332) 

--------------------------------------------------------- 
BODY REGION NUMBER OF INJURIES PERCENT --------------------------------------------------------- 
HEAD 117  35.2 
NECK 1 2  3.6 
CHESTITHORAX 8 2 24.7 
ABD OME N 118  35.5 
BACK 2 0.6 
LEG 1 0.3 

INJURY BY TYPE (N.287) 

-------------------------------------------------------- 
INJURY TYPE NUMBER OF INJURIES PERCENT 

LACERATION 175  
CONNS ION ' 5 7  
FRACTURE 1 0  
CONCUSSIOY 4 2 

INJURY BY SYSTEMIORGAN (N.332) 

........................................................ 
SY STEMIORGAN NUMBER OF INJURIES PERCENT ........................................................ 

SKELETAL GROUP 1 6  4.8 
DIGESTIVE GROUP 9 7  29.2 
NERVE GROUP 116  34.9 
CARD10 GROUP 6 8 20.5 
RESPIRATORY GROUP 2 0 6.0 
UROGENITAL GROUP 15 4.5 

AIS Level 5 i n j m i e s  are designated ,,-,,,,,,,,,,,,,,,,------------------------------------- 

" c r i t i c a l "  and are indeed l i f e -  
threatening.  More than h a l f  of the  
occupants w i th  Level 5 i n j u r i e s  TEN MOST FREQUENT INJURIES COMMON AT AIS LEVEL 5 

died (see page 6 5 ) .  The most ........................................................... 
comon in jury  a t  t h i s  l e v e l  was a BODY INJURY SYSTEM/ NUMBER OF 
lacerat ion  o f  the  d i g e s t i v e  system REGION TYPE ORGAN INJURIES ........................................................... i n  the  a3dominaZ area, bu t  contusion ABDOMEN LACERATION DIGESTIVE 7 6 
of the b ra in  was azso frequent.  H E N  CONTUSION NERVOUS SYSTEM 5 6 

THORAX LACERATION CARD IOVASCULAR 5 5 
HEAD CONCUSSION NERVOUS SYSTEM 4 5 
ABDOMEN RUPTURE DIGESTIVE 2 0  
THORAX LACERATION RESPIRATORY 18 
HEAD LACERATION NERVOUS SYSTEM 1 3  
ABDOMEN LACERATION UROGENITAL 7 
ABDOMEN RUPTURE UROGENITAL 7 
NECK FRACTURE SKELETAL 6 ........................................................... 



NCSS Occu~ants and lniuries 

Distributions o f  AIS Level 6 Injuries i n  the NCSS Data 

INJURY BY BODY REGiON ( M 3 1 2 3 )  

......................................................... 
BODY REG I O N  NUMBER OF I N J U R I E S  PERCENT ......................................................... 
H E M  3 5  28 .5  
NECK 5 3 4 3 . 1  
CHEST/THORAX 3 1 25.2  
ABDOMEN 2 1.6 
BACK 1 0.8 
WHOLE BODY 1 0.8  ......................................................... 

INJURY BY TYPE (N=74) 

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

INJURY TYPE NUMBER OF I N J U R I E S  PERCENT -------------------------------------------------------- 
LACERATION 2 6  35 .1  
FRACTURE 4 2 56.8 
HEMORRHAGE 1 1 . 4  
AVULSION 4 5.4 
RUPTURE 1 1.4 

INJURY BY SYSTEMIORGAN (N.123) 

----------------------------------------------------------- 
SYSTEM/ORGAN NUMBER OF I N J U R I E S  PERCENT ........................................................... 

A L L  SYSTEMS 4 4 35.8 
SKELETAL GROUP 4 6 3 7 . 4  
NERVE GROUP 3 0 24 .4  
CARD10 GROUP 2 1.6 

AIS Level 6 in,juries are designated SKIN 1 0.8 
~i~fmimm--~urrentZy ),jot ~ ~ ~ ~ t ~ b Z ~ ,  l r  

--- ---------------------------------------------- 
The most common of these was a 
fractured neck. A l l  of the 104 TEN MOST FREQUENT I N J U R I E S  COMMON A T  A I S  LEVEL 6 
persons i n  the ICSS s h d y  who ........................................................... 
sustained Level 6 i n ju r i e s  died. BODY INJURY SYSTEM/ NUMBER OF 

REG I O N  TYPE ORGAN I N J U R I E S  ----------------------------.------------------------------ 
NECK FRACTURE SKELETAL 4 2 
THORAX CRUSH A L L  SYSTEMS 2 9 
HEAD LACERATION NERVOUS SYSTEM 1 8  
HEAD CRUSH A L L  SYSTEMS 11 
NECK LACERATION NERVOUS SYSTEM 7 
HEAD AVULSION NERVOUS SYSTEM 4 
NECK DISLOCATION SKELETAL 4 
HEAD HEMORRHAGE NERVOUS SYSTEM 1 
HEAD AMPUTATION ALL SYSTEMS 1 
THORAX LACERATION CARDIOVASCULAR 1 ........................................................... 



NCSS Occu~ants and lniuries 

Distributions of Unknown Level  Injuries in the NCSS Data 

INJURY BY BODY REGION (N.509) 

--------------------------------------------------------- 
BODY REGION NUMBER OF INJURIES PERCENT --------------------------------------------------------- 
H E N  3 7 8  74.3 
NECK 7 1.4 
CHESTITHORAX 4 1 8.1  
ABDOMEN 4 6 9.0 
BACK 4 0.8 
LEG 1 6  3 .1  
ARM 1 6  3 .1  
WHOLE BODY 1 0.2 

INJURY BY TYPE (N.283) 

-------------------------------------------------------- 
INJURY TYPE NUMBER OF INJURIES PERCENT -------------------------------------------------------- 

LACERATION 1 0.4 
FRACTURE 1 0  3.5 
PAIN 1 0.4 
CONCUSSION 2 7 1  95.8 ........................................................ 

INJURY BY SYSTEM ORGAN (N.303) 

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

SYSTEMIORGAN NUMBER OF INJURIES PERCENT ............................................................ 
ALL SYSTEMS 3 1.0 
SKELETAL GROUP 1 3  4.3 
DIGESTIVE GROUP 2 0.7 

In coding injury data, the accident ~ ~ : & , G ~ ~ ~ ~ p  277 91.4  
1 0.3 inves t igators  were occasionaZiy ab Ze RESPIRATORY 2 0.7 

t o  iden t i f y  the body region, injury UREENITAL  1 0.3 
type, or system/organ invozved, but 4 1.3  ............................................................ 
cou Zd not determine the aw~rouriate 
AIS Leve 1. Most frequent& h i s  
~ncertclintzg arose i n  connection TEN MOST FREQUENT INJURIES COMMON AT UNKNOWN LEVEL 

with a concussion, and it might be .......................................................... 
assumed that  most of these were a t  BODY INJURY SYSTEM/ NUMBER OF 
e i ther  Level 2 or Level 3. If the REGION TYPE ORGAN INJURIES .......................................................... majority were a t  Level 2 t h i s  would HEN CONCUSSION NERVOUS SYSTEM 2 7 1  
change the order of the Ten Most NONE UNKNOWN UNKNOWN 2 3 0  
Frequent In jur ies  a t  that  level  (see LEG FRACTURE SKELETAL 5 

page 721. ARM FRACTURE SKELETAL 3 
HEAD LACERATION SKIN 1 
HEAD OTHER NERVOUS SYSTEM 1 
NECK FRACTURE SKELETAL 1 
NECK OTHER SKELETAL 1 
THORAX FRACTURE SKELETAL 1 
LEG SPRAIN SKELETAL 1 .......................................................... 





5 CRASH SEVERITY (DELTA V) 

A un ique f e a t u r e  o f  t h e  NCSS d a t a  s e t  i s  t h e  i n c l u s i o n  o f  a  c r a s h  
s e v e r i t y  rceasure i n d i c a t i n g  t h e  i ns tan taneous  change o f  v e l o c i t y  f o r  each 
v e h i c l e  a t  t h e  t i m e  o f  t h e  c rash .  T h i s  q u a n t i t y ,  r e f e r r e d  t o  as D e l t a  V ,  
i s  computed f rom a  comb ina t ion  o f  i n f o r m a t i o n  about  t h e  c o l l i s i o n  c o n f i g -  
u r a t i o n  ( f r o m  t h e  C o l l i s i o n  Deformat ion  C l a s s i f i c a t i o n  code) ,  t h e  c rush  
measurements (as p r o v i d e d  by t h e  i n v e s t i g a t o r ) ,  and c e r t a i n  v e h i c l e  para-  
meters  ( s i z e ,  we igh t ,  and s t i f f n e s s ) .  C e r t a i n  c rashes,  such as those  
i n v o l v i n g  p r i n c i p a l  r o l l  o v e r  o r  o t h e r  n o n - h o r i z o n t a l  mot ions  , cannot  have 
a  v a l u e  f o r  D e l t a  V computed. I n  o t h e r  cases, t h e  i n v e s t i g a t o r s  were n o t  
a b l e  t o  g a t h e r  s u f f i c i e n t  i n f o r m a t i o n  f o r  t h e  f u l l  computa t ion .  The com- 
p u t e r  a l g o r i t h m  which c a l c u l a t e s  t h i s  D e l t a  V i s  t h e  CRASH2 program.* 

For  app rox ima te l y  50% o f  t h e  passenger ca rs  i n v e s t i g a t e d  d u r i n g  
t h e  f i r s t  f i f t e e n  months o f  t h e  NCSS program, a  v a l u e  f o r  D e l t a  V has been 
computed and reco rded  i n  t h e  computer ized f i  1  e .  ** The Del t a  V d i  s t r i  bu- 
t i o n s  shown i n  t h i s  s e c t i o n  may be b i a s e d  because o f  t h e  m i s s i n g  cases. 
Reasons f o r  m i s s i n g  data  i n c l u d e :  a  l o w - s e v e r i t y  c r a s h  i n  wh ich  t h e  " o t h e r  
v e h i c l e "  was so l i g h t l y  damaged t h a t  i t  was u n a v a i l a b l e  t o  t h e  i n v e s t i g a -  
t o r  f o r  i n s p e c t i o n ,  and thus  t h e  necessary c r u s h  measurements c o u l d  n o t  be 
ob ta ined ;  o r  complex m u l t i p l e  impacts i n  severe  crashes f o r  wh ich  t h e  dam- 
age d imens ion a s s i g n a b l e  t o  t h e  i n i t i a l  impac t  c o u l d  n o t  be determined.  
The f i r s t  o f  t hese  m i g h t  b i a s  t h e  d i s t r i b u t i o n s  shown he re  toward h i g h e r  
D e l t a  V ' s ,  w h i l e  t h e  second m i g h t  move t h e  D e l t a  V d i s t r i b u t i o n  toward 
l o w e r  va lues .  A1 though t h e  d i r e c t i o n  and magni tude o f  t h e  b i a s  a r e  
unknown (and thus  t h e  a b s o l u t e  va lues o f  D e l t a  V somewhat q u e s t i o n a b l e ) ,  
t h e  genera l  shape o f  t h e  d i s t r i b u t i o n  and t h e  comparisons o f  t h i s  shape 
across  such f a c t o r s  as c r a s h  t ype ,  r o a d  t ype ,  d r i v e r  age, e t c . ,  shou ld  be 
u s e f u l .  

The p resen ted  curves have been smoothed, u s u a l l y  w i t h  a  f i v e - p o i n t  
moving mean o v e r  two-mph groups, t o  e l i m i n a t e  t h e  n o i s e  i n  t h e  raw da ta .  
Tabu la r  d a t a  a r e  shown i n  10-mph groups.  R e l a t i v e  f requenc ies  f o r  t h e  
graphs on pages 80-85 a r e  shown f o r  two-mph groups.  For example, about  
14% o f  a1 1 crashes occu r red  i n  a  two-mph band around 10 mph. The reader  
may e s t i m a t e  t h e  f requency i n  a  one-mph band by  t a k i n g  h a l f  o f  t h e  number 
shown on t h e  v e r t i c a l  scale--e.g. ,  about  7% o f  a l l  crashes occu r red  
between 9 and 10 mph. Pages 80 th rough  85 show t h e  f requency d i s t r i b u t i o n  
of  D e l t a  V f o r  i n v e s t i g a t i o n ,  degree o f  u r b a n i z a t i o n ,  and r e s t r a i n t  usage. 
Th is  suggests t h a t  t h e  t o t a l  d i s t r i b u t i o n  i s  r e l a t i v e l y  i n s e n s i t i v e  t o  
these  v a r i a b l e s .  The n e x t  t e n  pages show t h e  cumu la t i ve  f requency  d i s t r i -  
b u t i o n  and i n j u r y  r a t e s  f o r  occupants o f  c a r s  w i t h  d i f f e r e n t  damage a reas .  
The f i n a l  two pages show t h e  c u m u l a t i v e  and f requency d i s t r i b u t i o n s  f o r  
s e v e r a l  i n j u r y  c l a s s i f i c a t i o n s .  

*For f u r t h e r  d e t a i l ,  see McHenry, R .  R.  and Lynch, J. P . ,  CRASH2 
Users Manual , DOT/HS 802-1 06, November 1976. 

**A1 1  t h e  va lues presented he re  r e s u l  t e d  f rom t h e  "damage o n l y "  
runs  o f  t h e  CRASH2 a l g o r i t h m .  A more complex p a r t  o f  CRASH2 computes 
D e l t a  V and o t h e r  parameters f rom c r a s h  t r a j e c t o r y  i n f o r m a t i o n .  These 
runs  were performed f o r  a s m a l l e r  f r a c t i o n  o f  t h e  NCSS cases, and t h e i r  
da ta  a r e  n o t  i n c l u d e d  i n  t h i s  s e c t i o n .  



Crash Severity (Delta V) 

Crash Severity (Delta V )  by Investigation Team 
- -- 

-..ll-.l--l-.-- 111.--..--.-.--..--.-.-.-----.--------..---...-.-----------------.-------.--.----------- 

I IIDIANA U. OF 14 I AM I DYNAMIC 
DELTA V CALSPAN HSRI UHIV. KENTUCKY. UNI'J. SWR i SCIENCE TOTAL 

1.10 MPH 1539 971 1056 1234 1180 2856 648 9484 
(ROW % )  16.2 10.2 11.1 13.0 12.4 30.1 6.8 100.0 
(COL % )  47.0 57.5 41.2 60.5 52.9 53.0 55.0 51.6 

11.20 I4PH 1379 600 1177 633 881 2066 433 7169 
(ROW % )  19.2 8.4 16.4 8.8 12.3 28.8 6.0 100.0 
(COL % )  42.1 35.5 45.9 31.0 39.5 38.3 36.8 39.0 

21.30 MPH 262 86 2 38 124 144 3 38 85 1277 
(ROW % )  20.5 6.7 18.6 9.7 11.3 26.5 6.7 100.0 
(COL % )  8.0 5.1 9.3 6.1 6,5 6.3 7.2 7.0 

31.40 MPIi 68 19 6 2 2 9 18 96 9 301 
(ROW Z )  22.6 6.3 20.6 9.6 6.0 31.9 3.0 100.0 
(COL Z )  2.1 1.1 2.4 1.4 0.8 1.8 o. a 1.6 

41.50 MPH 16 9 12 18 4 18 2 79 
(ROW % )  20.3 11.4 15.2 22.8 5.1 22.8 2.5 100.0 
(COL % )  0.5 0.5 0.5 0.9 0.2 0.3 0.2 0.4 

51.60 MPH 4 3 16 1 2 11 1 3 8 
(ROW % )  10.5 7.9 42.1 2.6 5.3 28.9 2.6 100.0 
(COL % )  0.1 0.2 0.6 0.0 0.1 0.2 0.1 0.2 

61.70 MPH 6 1 4 0 0 3 0 14 
(ROW % )  42.9 7.1 28.6 0.0 0.0 21.4 0.0 100.3 
(COL % )  0.2 0.1 0.2 0.0 0.0 0.1 0.0 0.1 

TOTAL 3214 1690 2565 2040 2230 5392 1178 18369 
(ROW % )  17.8 9.2 14.0 11.1 12.1 29.4 6.4 100.0 
(COL % )  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

II....L----I----I-..-----.-- - - . - . - . - - - . . . - - - - . m . . - . - - - - . - - - - - - - - - - - - - - . - - - - - - - - . - . . . m - . . - - - - - - . . - . - - . . .  
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The overaZ1 shape of a21 the 
team-Delta V curves i s  s imilar,  
but  the more rural teams show 
a higher proportion of high 
va lues. The Indiana University 
team operated i n  primarily 
r w a 2  counties i n  southern 
Indiana. ldiami cases were 
a22 obtained wi thin  the c i t y  
l imi t s ,  and show reZative Zy 
lower Delta V's. 



Crash Severity (Delta V )  by Degree o f  Urbanization 
............................................................................................. 

DELTA V LARGE CITY ' LARGE SUGURE MEDIUM SlSA RURAL TOTAL 

1-10 MPH 1828 
(ROW % )  19.3 
(COL % )  53.6 

- - 

11-20 1.1PH 1314 1379 1809 2667 7169 
(ROW % )  18.3 19.2 25.2 37.2 100.0 
(COL % )  38.6 42.1 37.0 39.2 39.0 

21-30 MPH 229 262 301 485 1277 
(ROW % )  17.9 20.5 23.6 38.0 100.0 
(COL % )  6.7 13.0 6.2 7.1 7.0 

31-40 MPH 2 7 6 8 66 140 301 
(ROW % )  9.0 22.6 21.9 46.5 100.0 
(COL % )  0.8 2.1 1.3 2.1 1.6 

41-50 MPIi 6 16 15 4 2 79 
(ROW % )  7.6 20.3 19.0 53.2 100.0 
(COL % )  0.2 0.5 0.3 0.6 0.4 

51-60 I4PH 3 4 6 2 5 3 8 
(ROW % )  7.9 10.5 15.8 65.8 100.0 
[COL % )  0.1 0.1 0.1 0.4 0.2 

,(ROW % )  
(COL % )  

71-99 MPH 1 6 1 9 17 
(ROW % )  5.9 35.3 5.9 52.9 100.0 
(COL % )  0.0 0.2 0.0 0.1 0.1 

TOTAL 3408 3274 4890 6797 18369 
(ROW % )  18.6 17.8 26.6 37.0 100.0 
(COL % )  100.0 100.0 100.C 100.0 100.0 

_I_____-___________----------*--------------------------------------------------------------- 
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Crash Severity (Delta V) 

0 . l h  

--- TOTAL - PlEOIUl-SIZE 
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b 

The Degree o f  Urbanization (defineci 
on page 1 2 )  i s  a descr ip t ion  for an 
e n t i r e  data c o l l e c t i o n  s i t e .  The 
The Urban/Rura 1 Designation, b2 
con t ras t ,  i s  t he  character o f  the  
accident  locat ion  reported by the  
i n v e s t i g a t o r .  The t o t a l  frequency 
d i s t r i b u t i o n  o f  Delta V jgr th z  
four "Degree o f  Urbanizationt' cate-  
gories  are remarkab 23 s:mi l a r  . 
Using the inves t iga tor-repor ted  
categories ,  a s  shorn i n  the f igure 
a-c the l e f t ,  accident;  i n  rura l  
areas are more l i k e l ?  t o  i n v o i ~ e  
higher Delta V ' s .  



Crash Severity (Delta V) 

Crash Severity (Delta V )  by Restraint Usage 
-- 

_______-_______I-__---------------------------------------------------------------------------------------- 

NOT LAP & LAP TORSC CHILD liOPJE PiOT 
DELTA V USED TORSO ONLY ONLY P A S S I V E  SEAT PRESENT KIIOWli TOTAL 

1-10 IlPti 11617 699 673 20 0 18 961 1040 15028 
(ROW % ) 77.3 4.7 4.5 0.1 0.0 0.1 6.4 6.9 100.0 
(COL % )  51.3 61.9 64.3 100.0 0.0 64.3 51.4 52.6 52.3 

11-20 I4PH 8736 378 31 3 0 13 9 715 754 10915 
(ROW % )  80.0 3.5 2.9 0.0 0.1 0.1 6.6 6.9 100.0 
(COL 5 )  38.6 33.5 29.9 0.0 90.9 32.1 38.2 38.1 38. C 

21-30 MPli 1682 41 5 2 0 1 I 149 150 2075 
(ROW % )  81.1 2.0 2.5 0.0 0.0 0.0 7.2 7.2 100.0 
(COL % )  7.4 3.6 5.0 0.0 9.1 0.0 8.0 7.6 7.2 

31.40 VPH 411 1 1 4 0 0 1 4 0 2 3 490 
(ROW % )  83.9 2.2 0.8 0.0 0.0 0.2 8.2 4.7 100.0 
(COL X )  1.8 1.0 0.4 0.0 0.0 3.6 2.1 1.2 1.7 

41-50 FlPH 108 1 4 0 0 0 6 6 125 
(ROW % )  86.4 0.8 3.2 0.0 0.0 0.0 4.8 4.8 100.0 
(COL % )  0.5 0.1 0.4 0.0 0.0 0. C 0.3 0.3 0.4 

51-60 MPH 6 4 0 1 0 0 0 0 4 69 
(ROW X )  92.8 0.0 1.4 0.0 0.0 0.0 0.0 5.8 100.0 
(COL % )  0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2 

61-70 MPH 30 0 0 0 0 0 0 1 31 
(ROW X )  96.8 0.0 0.0 0.0 0.0 0.0 0.0 3.2 100.0 
(COL % )  0.1 0.0 9.0 0.0 0.0 0.0 0.0 0.1 0.1 

71-99 MPH 9 0 0 0 0 0 0 1 ! 0 
(ROW 46 ) 90.0 0.0 9.0 0.0 0.0 0.0 0.0 10.0 100.0 
(COL % )  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 6.0 
pp -- 

TOTAL 22657 1130 104 7 2 0 11  2 8 1871 1979 28743 
(ROW % )  78.8 3.9 3.6 0.1 0.0 0.1 6.5 6.9 100.0 
(COL % )  100.0 100.0 100.0 100.0 100.3 10C.O 100.0 100.0 100.0 

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



Crash Severity (~e l ta  V l  
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~ e s t r a i n e d  occupants, of course, 
are only a small proportion ( l e s s  
than 20%) of a l l  occupants i n  t h i s  
stud$. So the De2.c~ V d i s t r ibu t ion  
for unrestrained Zcoks essentiaZZ9 
the same as for $he t o ta l ,  but the 
restrained occupants are i n  a 
r e la t i v e l y  lower sever i ty  group 
of crashes. I t  would be important 
t o  account for t h i s  di f ference i n  
any evaluation of the e f f ec t i veness  
o f  the r e s t ra in t  systems. 



Crash Severity (Delta V) 

NCSS Case V e h i c l e  Crash Sever i  t y  D i  s tri b u t i  ons 
(Front, Side, and Back Damage Combined) 

DELTA V EMILES PER HDURI 

FRONT, SIDE, AND BACK DAMAGE COMBINED 

The smaZZ number o f  crashes coded for o ther  than f ront ,  s ide ,  and 
back damage have been de le ted  from t h i s  t ab le .  One can read from 
the  graph t h a t  about 50% of  a i l  crashes ( s t r i c t l y  speaking a i l  
occupants i n  towaway crashes)  have a Delta V o f  l e s s  than iO miles 
per hour. For fa ta l  occupants, the  50% point  i s  s l i g h t l y  greater  
than 30 mi les  per hour. 

TOTAL DELTA V I N  / 

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

1 0  IIPH GROUPS 

,,,,,,,,,,,,----,,- 
1 - 1 0  IIPH 

1 1 - 2 0  MPH 
21-30  HPH 
31-40 MPH 
41 -50  b1PH 
OVER 5 0  MPH 

TOTAL 

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

OCCUPANTS 
----,--,,-,-,,,+,,,-------------------------------------------------------- 

'JEtilCLES ' TOTAL I A I S  2+ , A I S  3+ 1 FATAL 
N % ,--,,,,,-,,,,,,+,,,-----------+--------------+------------- I :i % I N  % I ?.I Z I N  01 ,3 

-,,------.-----+---------------+--------------+--------------+------------- 

1 
9 3 4 0  51.5 
7134  39.3 
1243  6.8 

295  1.6 
7 9  0.4 
59 0.3 

1 5 0 9 3  52.1 
1 1 1 0 1  38.3 

2 0 3 7  7.0 
483  1.7 
1 2 6  0.4 
1 0 9  0.4 

1 8 1 5 0  100 .0  1 28949  100.0 

2 8 4  13 .9  
9 4 9  46.5 
443  21.7 
2 2 7  11.1 

76 3.7 
6 3  3.1 

2 0 4 2  100.0 / 1 0 0 1  100.0 2 4 6  100.0 

1 0 0  10.0 
3 6 9  36.9 
2 5 1  25.1 
1 6 7  16.7 

62 6.2 
52 5.2 

8 3.3 
3 6  14.6 
65  26.4 
6 4  26.0 
3 2  i 3 . 0  
4 1  16.7 



Crash Severity (Delta V) - 
NCSS I n j u r y  Rates by Crash S e v e r i t y  

( F r o n t ,  S i d e ,  and Back Damage Combined) 

TOTAL DELTA V I N  
10 MPH GROUPS 

--------.--.--.------ 
1-10 MPH 

11-20 MPH 
21-30 MPH 
31-40 MPH 
41.50 MPH 
OVER 50 MPH 

,--.----. 1 - 1 1 - - - - - - - - - . - - - - 1 1 1 - 1 - - - m . . . - - - . - - - - - - . - - - - - - . - - - - - - - - - - - - - - - . - - - - - - - - - -  

I I OCCUPANTS 
- - - - - - 1 1 - - - - - 1 1 - - - - - - - - - - . - - - - - - - - . - - - - - - - - - - - - - - - - . - - , - . - . m . - -  / VEHICLES 1 1 AIS 2+ I A I S  3+ I FATAL 

. , , . , . , . . , , , . . . , , + . - - - - - . - - - - m - - - - -  tffff-.----m-...- I 1 N % I FJ % / N  % 

TOTAL 1 / 18150 1 28949 / 2042 7.1 1 1001 3.5 1 246 0.8 

DUTA v cnrLes PER WURI 

FRONT, SIDE, AND BACK DAMAGE COMBINED 

Tor the four damage categories ( f ron t ,  r igh t ,  back, and l e f t )  
combined, the probability o f  an AIS 2 or greater injury i n  a 
30 mile per h o w  crash i s  estimated a t  s l i gh t l y  more than 0 .3 .  
The original data have been smoothed over f ive 2-mile per hour 
points. 



Crash Severity (Delta V) 

NCSS Case Vehicle Crash Severity Distributions 
(Frontal Damage Only) 

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

I I VEHICLES / OCCUPANTS 

FRONTAL AREA OAMAGE 

TOTAL DELTA V I N  
10 MPH GROUPS 

-------------,,,,,, 
1-10 MPH 

The 12,066 frontal  damage cases represent &out two-thirds of 
the cases shown on the previous tuo pages, and thus dominate 
the t o t a l  d i s t r ibu t ion .  There are only minor d i s e r e n c e s  
between "AZZ" and "r"ronta2" d i s t r ibu t ions .  

,,,-,,,,,,,,,.,+,-,------------------------------------------------------- 
TOTAL I AIS 2+ 1 AIS 3+ I FATAL 

N t ,,,----------- tf f f f f f f f f  ---- t ------------- 
% I N  I N  % I P I  % 

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

11-20 MPH 
21-30 MPH / 
31-40 MPH 
41-50 MPH 
OVER 50 MPH 

rOTAL 
--1-------------------------------------------------------------------------------------------- 

65 10.0 183 13.1 6121 50.7 4 2.7 9606 50.9 
211 32.6 
170 26.3 
111 17.2 

52 8.0 
38 5.9 

647 100.0 

633 45.1 
321 22.9 
151 10.8 

66 4.7 
48 3.4 

1402 100.0 

4712 39.1 
901 7.5 
217 1.8 

74 0.6 
41 0.3 

19 12.8 
32 21.6 
35 23.6 
28 18.9 
30 20.3 

148 100.0 

7268 38.5 
1441 7.6 
364 1.9 
114 0.6 

64 0.3 

12066 1 O O . O j  18857 100.0 



NCSS I n j u r y  Rates by Crash S e v e r i t y  
( F r o n t a l  Damage Only) 

- - - - . -1-- . - - - -1-- . -1I- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - -~--- . - . . - . - - - . - . - - - . . - - - . - - -~.-  

I I I OCCUPANTS 
j - - - - - - - - - - - - - - - . l - - - - - - - 1 - - - - - . - - - - - - - - - - - - . - - - - - - - - - - - - - m . - - -  

TOTAL DELTA V I N  1 / VEHICLES 1 I A I S 2 +  / A I S 3 +  1 FATAL 
10 MPH GROUPS I TOTAL ............. t.e.e-.e..e.e.e..e-.e.e.e.e-tfffffffffffff--- 

% I N  % I N  % 

FRONTAL AREA DAMAGE 

0.7- 

0.6. 

' ". 0.5, 
E 
d 0.4 

Y 

0.3. 

0 10 20 30 50 

DELTA v CnrLEs PER M I  

--...-.--......-..-a 

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

Although the f a ta l i t y  rate  for a 40 mile per howl frontal 
co 2 l i s i o n  i s  on22 about 0 .1 ,  t h i s  rate  r i s e s  sharp l y  for 
higher speeds. Although these h t a  have been smoothed for 
p lot t ing,  the number o f  cases above 40 miles per hour i s  
so small. that inferences from tha t  portion of the graph 
should be made wi th  caution. 

----..,.---.+...-..---+-----------.-----+.--.---------- --+------.------... 
6121 
4712 

9 0 1  
217 

TOTAL 1 1  12066 / 18857 1 1402 7.4 1 647 3.4 148 0.8 
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- - - - - - - - - - - - - - . - . - - - - - - . . - . . - - - - - - - - - - - . - - - . . . - - - - - m - - - . - - . - - - - - - - - . - - . - - - . - - . - - . . - - - - . - - . - - - - - - -  

114 
I 64 

41 / 

183 1.9 
633 8.7 
321 22.3 
151  41.5 

66  57.9 
48 75.0 

6 5 0.7 
211  2.9 
170 11.8 
111 30.5 

4 0.0 
19 0.3 
32 2.2 
3 5 9.6 

52 45.6 
38 59.4 

28 24.6 
30  46.9 



Crash Severity (~elta V) 

NCSS Case Vehicle Crash S e v e r i t y  Distributions 
( R i g h t - S i d e  Damage Only) 

TOTAL 1 1  2568 100.0 ( 4255 100.0 1 309 100.0 / 184 100.0 1 60 100.0 ........................................................................................... 

TOTAL DELTA V I N  
10 YPH GROUPS 

,,,,,,,,,,,,,,,,,,, 
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DELTA V CHILES PER HJURI 

On the following four pages c m Z a t i v e  frequency and in jury  
rate  d i s t r ibu t ions  are shown for r ight-  and l e f t - s i de  ahage  
seporateZy. S f  the t o ta l  id, 150 c r ~ s h e d  vehic les ,  a b o u ~  f ive 
thousand had principal h ~ a g e  i n  the side,  and these are about 
equally d is tr ibuted betueen right and Zef2 dcntage. Note that  
onZy 15% of the f a ta l i t i a s  occur below 20 miles per hour ,'or 
rigkc-siae impacts. 

........................................................................................... 
VEHICLES I OCCUPANTS 

---,--,----,--+------------------------------------------------------- 
1 TOTAL 1 AIS 2+ 1 AIS 3+ 1 FATAL 

N % -,,-,,,------- + ,------------ t f f f f f f f f f f f - - t  ------------ I N Z I N  % I N  Z 1 Pl Z 
-----,-,-,-,--+-,------------+-------------+-------------+------------ 

1 1.7 
8 13.3 

20 33.3 
1 9  31.7 

2 3.3 
10  15.7 

1302 50.7 
1067 41.5 

150 5.8 
40  1.6 

3 0.1 
6 0.2 

2273 53.4 
1656 38.9 

247 5.8 
56 1.3 
10  0.2 
13  0.3 

43 13.9 
133 43.0 

74 23.9 
38 12.3 

8 2.6 
13 4.2 

16 8.7 
68  37.0 
49 26.6 
31 16.8 
8 4.3 

12 6.5 



- - - - 7  .- - -. . .. *-* - - 
Crash Severity (Delta V) 

*-- -. . 

NCSS I n j u r y  Rates by Crash S e v e r i t y  
(R igh t -S ide  Damage Only)  

- - - - - - - -  ---.1-1----111-.-----------------.--.--------.----.---------.--.--.--------.-...-..-------. 
I I 1 OCCUPANTS 

1-11--.---.----.-.-.. 

1, -10  MPH 
1 1 - 2 0  MPH 
2 1 - 3 0  MPH 
3 1 - 4 0  MPH 
4 1 - 5 0  MPH 
OVER 5 0  MPH 

TOTAL D E L T A  V I N  
1 0  MPH GROUPS 

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

111. - -1- . . - - - -11- . - - - - - - - - . . - - -1 . - - - - - - - - . - - - - - - - - - - .  

V E H I C L E S  A I S  2+ I A I S 3 +  / F A T A L  

#LTA V CHILES PER M I  

The ininjug rutes  may be cornoared with those of frontal-damaged 
cars. A t  30 miles per h o w  the fa ta l i t y  rate ,"or right-side 
damage i s  about 0 .2 ,  whereas i n  the frontal cases the rate  a t  
30 miles per h o u  was less  than 0, I .  



Crosh Severity (Delta V) 

NCSS Case Veh ic le  Crash S e v e r i t y  D i s t r i b u t i o n s  
( L e f t - S i  de Damage Only) 

........................................................................................... 
I / VEHICLES 1 OCCUPANTS 

TOTAL DELTA V I N  
10 MPH GROUPS 

LEFT-SIDE DAMAGE 

,,,,,,,,,,,,,,+,,,,----*---------------------------------------------- 
TOTAL I A I S  2+ I AIS 3 t  1 FATAL 

N 
% I N  % I N  % I N  % 

,,,,,,,,,,,,,,,,,,, 
1-10 MPH 

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

DELTA V CHILES. PER HOURI 

For Zeft-side impacts, about one- th ird  of the f a t a l i t i e s  
occurred a t  speeds l ess  than 20 miles per horn. Compare 
t h i s  with the data on page 90. 

1 

TOTAL 1 

,,,,,,,,,,,,,,+,,,,----------fffffffffff---+-------------t------------ 

........................................................................................... 2459 100.0 / 4037 100.0 1 299 100.0 1 161  100.0 37  100.0 

1339 54.5 
928 37.7 
160 6.5 
28 1.1 

2 0.1 
2 0.1 

19  11.8 
86 53.4 
28  17.4 
24 14.9 

2 1.2 
2 1.2 

3 8.1 
9 24.3 

1 2  32.4 
10  27.0 

2 5.4 
1 2 . 7  

2216 54.9 
1467 36.3 

305 7.6 
45  1.1 

2 0.0 
2 0.0 

51  17.1 
166 55.5 

42 14.0 
36  12.0 

2 0.7 
2 0.7 



Crash Severitv (Delta V1 

NCSS I n j u r y  Rates by Crash S e v e r i t y  
( L e f t - S i d e  Damage Only) 

LEFT-SIDE DAMAGE 

0. 4 

The f a t a l i t y  rate for l e f t  side damage a t  30 miles per how? 
i s  low compared with e i ther  frontaZ- or right-side damage. 
The number o f  cases i n  the higher speed ranges i s  small, but  
t h i s  suggests t k a t  l e f t -  and right-side crashes are not 
syimne t r i e a l .  

I1 
TOTAL DELTA V I N  

10 MPH GROUPS 

..................... 
1.10 MPH 

11.20 MPH 

. - - 1 . - - 1 - - - - - . 1 1 1 1 . - - - - - - 1 1 1 1 - - - - - . - - - - . - - - - m - - - - . - - - . - . - - - - - - - - - - - - - - - - - - - . - - * - . - - - . - . - - - - - - - . - - . - - - -  

OCCUPANTS 
. - - 1 - . - - - - - 1 - - - . - - - - - 1 - 1 1 1 - 1 - - - 1 - - - - - - - - - - - - - - - - - - - . - - . . - - . - - . - - - - - - -  

AIS 2+ I A I S 3 +  I FATAL 
TOTAL ..--.---..--...-. t .----------- -.--------- I N % I N  % I N  I 

f . . . - - - - - - f f f f f f f f f f f f f f f f f f+ - - - . - - - - - - - - . " . - .+ - - - - - - - - - - - - - . - -  

VEHICLES 

,-.,.-,--.-- 
1339 

928 
3 0.1 
9 0.6 

12 3.9 
10 22.2 

2 100.0 
1 50.0 

37 0.9 

2216 
1467 

305 
4 5 

2 

I 
TOTAL I ' I  2459 1 4037 1 299 7.4 

21-30 MPH 
31-40 #pH 1 
41.50 MPH 
OVER 50 MPH 

l-.-l.-l.- 1 - - 1 - 1 1 - - . - - - - - 1 - - - - - . - - - - - - - - - - - - - - - - - - - - * - - - - . . - . - . - . - - - . - - . - - - - - . . . - . . .  

161 4.0 

160 
28 

2 
2 

51  2.3 
166 11.3 

42 13.8 
3 6 80.0 

2 100.0 
2 100.0 

19 0.9 
8 6 5.9 
28 9.2 
2 4 53.3 

2 100.0 
2 100.0 



Crash Severity (Delta V) 

NCSS Case Vehi cl  e  Crash S e v e r i  t y  D i s t r i b u t i o n s  
(Back Damage Only) 

....................................................................................... 
/ / VEHICLES I OCC1IPANTS 

I BACK DAMAGE 

TOTAL DELTA V I R 
10 MPH GROUPS 

,--,-,,,-,,,,.-,,,- 
1-10 14PH 

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

DELTA V [MILES PER M U R I  I 

Jack-damagea cars i n  the NCSS reconstmeted population (and 
for which Delta V i a  reporzed) account for on23 about 6% of 
the zotais  shown on page 86. Gniy three f i t a l i t i e s  u p e a r  
i n  f h i s  subset,  and injury data aboat AIS 2 i s  ?oo sparse 
t o  ~ i o t .  

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

TOTAL I AIS 2 t  1 A I S  3+ I FATAL 
PI Z --------------+------------t----------t----------- I I Z / N  1ii Z j i . 1  % 

--,------,-,-,+-,,,----------+CCCCCCCCCC--t-----------+----------- 

TOTAL 1 

578 54.7 1 998 55.4 
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Crash Severity (Delta V) 

NCSS Injury Rates by Crash Severity 
(Back Damage Only) 
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The AiS Zt i n j q  rate  alone i s  plotted, as the number af 
cases t j i th  greater injury i s  quite small. Injury rates  ( f o r  
a given Delta V )  are substantial ly lower than for other 
(s ide  and front)  damage classes. 
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Crash Severity (~elta V) 

CUMULATIVE INJURY PROBABILITIES 
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Passenger car occupants i n  NCSS-reported crashes are categoriczd 
i n t o  treatment c lasses .  The lef t-most  figure above shows the 
estimated cwnuZative probabi l i t ies  o f  being in each of several 
c lasses .  2fi crashes wi th  a 30 mile per hour DeZ5a V,  the chance 
of an occupant being hospitaZized a t  l eas t  overnight ( o r  k i l l e d )  
i s  about 0.85. -Tiz the right-hand figure the cumulative d i s t r i b u t i o n  
of the various A-S in jury  cZasses are shown. Again, given a t h i r t y  
mile per hour Delta V,  the chance of a t  l eas t  cm AJS 2 i n j ' w j  i s  
&out 0 .3 .  



CRASH SEVERITY (DELTA V )  BY NCSS TREATMENT CLASS 
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DISTRIBUTIONS OF DELTA V 
BY NCSS TREATMENT CLASS 

3eZta 'J dis tr ibut ions  for occupants of the several NCSS treatment 
clusses are shown. For a21 occupants--essentially for a l l  towed 
passenger cars--the most frequent Delta V i s  about 1: miles per 
hour, with crashes over 30 miles per hour being rather rare. For 
fatal  crashes, however, the mode of the curve i s  a t  30 miles per 
h o w .  Jete that  these d is tr ibut ions  are developed only from 
those cases for which Delta V was reported, and that  approrhately 
ha2 j of the fa ta l  cases are missing. The dip i n  the fa ta l i t y  
curve i n  the 4 5  mile per hour region i s  l i k e l y  t o  be the resu l t  
of sparsi ty  o f data. 
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