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This is a sumnary r e p r t  of a study of motor vehicle accidents involv- 

ing children between 0 and 4 years old. The study, sponsored by the National 

Highway Traffic Safety Administration a d  conducted f run S e p t a k r ,  1981, to 

M a ~ 7 ~  1984, entailed in-depth investigation of selected crashes in Michigan 

by experienced, professional accident investigators. 

The purpse of the study was to assess the effectiveness of child safety 

restraints in real-life crash situations and to determine h w  they are used 

and misused. Such careful obsematim of a select nu&r  of crashes involv- 

ing yaung children may s e n e  as the basis for recamadations to improve 

child safety in mtor vehicle crashes. 

A total of 60 child occupants were i~nvolvd frcm 43 crashes which were 

investigated in-depth. Each investigation r e s u l t d  in a separate clinical 

case report of the crash. Crashes selected for investigation came fran more 

than 1,000 notifications of such crashes within Michigan prwided by tm in- 

surance carriers. Crashes investigated included those in which restrained 

children m e  injured, restrained childral were uninjurd , unrestrained 

children were i n ju rd ,  ard unrestrained children were uninjured. 

Each accident investigation report addressed areas relevant t o  the child 

safety problem brought out by the investigation. Individual reports of each 

accident have been published separately. In addition t o  presenting samwy 

conclusions, this document w i l l  serve as itn index t o  the original reports. 



2.0 BACKGROUND 

Data regarding motor vehicle accidents and their consequences have 

becm more c q l e t e ,  mre ref in&, and mre accurate in recent years. 

These data have confimd 'Lhat children constdtute a special problem in 

highway safety. Children up t o  and including age five account for about 

2% of all fatalities in motor vehicle accidents. 

The P m s e  of this project was to  contribute to  the knowledge of child 

safety through ,in-depth, clinical studies of selected crashes involving child 

occupants who m e  contained properly in child safety devices, or were improp- 

erly contained in child safety devices, as m l l  as crashes where no child 

safety device was used. 

The project was initially planned as a capanion effort t o  a League 

General Insurance Capany program that provides free child safety seats t o  

policyblders who have children under four years old. League General has 

about 35,000 policyholders i n  Michigan. Through the cooperation of their 

policyholders tfna have children, mgue General screened i n c w  reports of 

accidents a d  alerted UMl'RI to  crashes involving young children. 

One problem w i t h  the investigation of d l - c h i l d  injuries in past 

accident studies has been inadequate identification of the children involved. 

Also, projects such as the WSA-sponsored National Crash Swerity Study 

(NCSS) and the National Accident Sampling Systgn (NASS) , which are based on 

a sampling of accidents fm a specific regional accident population, 

yielded nLnbers too m a l l  to conduct any meaningful analysis. Sanethes 

mltidisciplinary accident investigation teams wauld learn of the involvement . 

of a child in an accident they were investiqating, but the child would not 

have been adequately identified in the police report. Police reporting f o m  



often anit the presence of a child in an accident-involvd, vehicle unless the 

chi12 i s  i n j u r d .  Thus identifying young children in  accidents has in the 

past been a special problem for accident researchers. 

The number of crashes t o  be investigated in t h i s  study depended on the 

accident ex_~erie.rlce of policyholders of Ieafpe General Insurance Ccmpany. 

When the project was beguy, the ncrmber of c1:ashes w i t h  young children in Leape 

General's accident population was found t o  ks far  s~1le.r than had been ini- 

t i a l l y  estimated. Many crashes reparted t o  the insurer--crashes involving 

young children--were reported as being more swere than they actually were. 

It became apparent that when the law-energy "fender bender" crashes were 

eliminated, accidents selectable for in-de-pth investigation would be too few 

t o  satisfy the needs of this project. To overcame th is  problem, a second 

insuring organization with wider accident experience involving young children 

was invited t o  participate in  the project. 

The second insurer was the Autambile Club of Michigan (AAA) , which has 

a b u t  1.2 million mlicyholders in  Michigan. The AAA cooperated by havina its 

f ie ld  off ices report t o  its headquarters a l l  crashes i m l v i n q  young children. 

AAA headquarters notified L!YIRI of a l l  such crashes, except for sane that were 

lmt energy. Ws change in the project significantly increased the number of 

crashes available for investigation. 



3.0 DESIGN OF THE ACCIDENT INVESTIGATION P-Y 

In-depth investigations of selected motor vehicle crashes search out, 

observe, measure, and record up to  700 discrete data elemats relating t o  the 

precrash, crash, and ystcrash phases of an accident, Since this accident in- 

vestigation project was concerned primarily w i t h  young children and how they 

were affected in crashes, data elements viere selected on the basis of their 

relevancy to  the objectives of the project. Data selected wsre in four cate- 

gories : 

(1) Basic Crash Descriptors: crash time, date, location, n m k r  of 

vehicles involv&, vehicle type (s) , number of occupants in- 

volved, occupant age, sex, seat& location, overall crash 

severity, overall injury severity. 

( 2) Vehicle &amination: damage characteristics, W g e  measure- 

mts, wcu.pdnts1 interior contacts, restraint use or non-use, 

change in vehicle velocity a t  impact (Delta-V*) . 
( 3 ) Child Injuries : child physical characteristics, inventory of 

individual child injuries, m e m e n t  of child within vehicle, 

child kinematics, specific interior areas and/or ab jects of 

vehicle contacted by child. 

( 4 )  Child Safety Restraints: restraint t p ,  make, &el, restraint 

perf o m c e  , attachent s e m i  t y  , where located, werall 

relevance, and p e r f m n c e  in crash. 

These data elements were organized to  provide an efficient arid ccenplete 

protocol for the investigation of selectd crashes, canplete in those areas 

*Delt2-V, the abrupt change of vehicle velocity in a crash, is used as 
an indicator of crash severity. 



of most interest and value as they relate tc )  the safety of the child occupant. 

Various field data fo*m were designed to erisure that vital information was 

systematically collected and organized. These daLL fonns also formed the 

major portion of each accident case r e p r t  which was t l e  resulting work-prduct 

of the entire effort. Data fonns used in the study are included in ADpendix B. 

In addition to the use of field data f c m ,  photqraphs were taken of the 

vehicle a d  accident si te,  and where possible, w i t h  parental consent, of the 

actual child seated in the child restraint involved in the crash. In each 

case, these data were organized so as t o  prctect the identity of a l l  individ- 

uals. Canpleted case study repYcs were "sanitized" to eliminate a l l  personal 

identifying inf onnation. 



Alerting t o  crashes involvL?g young children originated from either 

the League General Insurance Capany main off ice,  in Suuthfield, Michigan, 

or  the Autambile Club of Michigan headquarters located in Dearborn, Michiaan. 

Whenever a policyholder reported a crash in which children 0 t o  4 years old 

were involved, the insuring organization would relay the information t o  W R I  

by telephone. M o m t i o n  in i t i a l ly  received fran each plicyholder in this 

manner included the following , when available: 

O Date and time of crash. 

O Location of crash. 

O Type of crash. 

O Crash severity (general characterization). 

O f l m h r  of , child occupants 0-4 years. 

O Child, or children, injured or noninjured. 

Age and sex of child occupants. 

O Child restraint  involved, or i f  used. 

O Indication of coaperative at t i tude of the reporting person 

relative t o  m e r  follow-up of the crash by UMEU. 

Whether the crash-involved vehicle was driveable after the crash. 

O Additional camnents, when b s s i b l e ,  their relationship ( i f  any) , 

and a general overview of the mash an3 damage involved. 

This alerting information regarding crashes, fran d c h  in-depth in- 

vestigations could be ini t ia ted,  was recorded in the order that  the calls 

were received. Based u p n  the information received, a dedision was then made 

whether any additional infomation was needed &fore tk crash could be con- 

sidered for an in4epth investigation, or wheL&r it shmld be disregarded 



in fsmr of an alternate selectdon w i t h  6esiraSle features mre consist- 

ttd * djectives of the W y .  Q-ashes that =e 1 m e r q ~  "fender 

benders" would typically be discaide2 at  thi.s poinLL. 

m e  a&tional infanration was need& k f o r e  a decision t o  prcc& bas 

made, tile party &Q bad repted t o  insurer was called by phone and in- 

te.viei&. A decision was then made whether t o  proceed w i t h  an in-depth in- 

vestigation of +ht crash. tJhen a crash was select&, a r r angemts  =e M e  

*mgh the same phone interview, or a f o l l o w q  U, t o  examjm the child 

safety restnint ( w k n  involved) and +A c r a s h - h l v &  vehicle (when in the 

pssession of the repartking party) . 
Field investigation data forms also serve3 as a m e  for conducting the 

inves+Agation. They were aupente5. by fu,r'lher pestianing of tk parents or 

9.;lzrdizns, when possible, during the examination of the vehicle and/or child 

Repe reparation f OX&, in which c:Pild ia j&es m e  ccde3, a &a- 

gram of the  crash scene ?repar&, photqrap'nrs edited wd id~&, a recon- . - .  

struction 05 the crash enev, or "Del* V, 'I. ccnpleted (yhere , ap-le) , an3 

case reyrt a s s d l d .  Each r-rt d s o  incluSe3 a narrative sum&? that 

included r e l e v ~ n t  findings . 



5.0 DISCUSSION OF CASES 

Sum~1.ies of the crashes investigated in this project are in Appendix 

A. No statistical analysis of injuries in those crashes would be meaningful, 

b t h  because of the -11 number of cases and because they wsre not selected 

to constitute a represatative sample of all such crashes occurring in 

Michigan. But the cases investigated do consitute a jldcpnent sample of the 

various types of crashes involving young children. Wnen organized in te.rrns 

of child injuries and restraint use, they are represented by the tabulation 

in TBLE 5-1. 

A few illustrative cases are sumxized here in terms of their child 

protective and nonprotective features . 



Case 
 rep^ 

children 
unre- 

strained & 
uninjurd 

children 
Unre- 

strained & 
Injured 

C h i l d r e n  Cildzen 
Restrained & Restrained & 
unin jurd In5ured 

( * )  - Child not secured Li safetv seat and/or 
safety seat not s m c d  t o  vehicle. 



5 .  Qcshes in Which Restrain& ChUdren Were Unkjured 

Tne four cases s m i z e 5  here are rqresentative of crasf-~es 

in which child protective devices perf- 2s desired and provided 

a signiLicant level of protection to the child. They night be viewed 

2s "SJCC~SS staries" - collisions severe m ~ g h  t o  result ir, mder- 

ate 

well 

adult with 

Case 141 

This single-vehicle loss-af-control rollover accident involved 
an i n t w t e - s i z e  passenger cu driven by a 36-year-3U rother 
on a mjor four-lane divided highway just outside a large city. The 
&river lost  control of her car when a stone thrm up frm the 
wheels of a tractor-trailer carbination ahead of her struck the 
car ' s windshield. Her car waxed off the roadway, the me&an 
ares, and rolled we,.  The unrestr&n& driver receive3 mderate- 
to-serious Lcl juries. Her tws-yar-old child, securely restrained 
in 2 cLU6 s d e t y  seat in the ;ight front, bxs u~. j&&. 

This crash involve3 a one-year-old f d e  chi l2  r f i g  in a 
mapet passerge- car w i t h  her Wiher. The car became involwd 
in a four-vehicle crash. The child was securely restrained in a 
child safety seat, ad her mother, the 25-yea-old driver, bas 
s d a r l y  r e s t i t M  Sy t\e ve?riclels lap and shoulder restraint. 
The vehicle w-zs impact& frontally while they a t twLe=i  t o  q o -  
t i a t e  a l e f t  turn w i t h i n  an wbm intersection. The drive- re~eived 
mderate-tc-serious in juries, while the chilci was uninjurd. &cu- 
pants in the other crzsh-involve3 vehicles receive3 m d e r a t e - t ~  
serious injur-ies. 

This cr&I involvd b~ canpact-size vehicles .that collided in 
an ancle inpact 2n u r h  inter WAon. One vebicle, conh& 
ing f& children ages 1, 2 ,  3, Ud 10 seat& in the rea 
seat, bzs struck in the right side by +A ocher vehicle, which 
enter& -&e htersection la te  on a Gution s i w .  A l l  occupmts 

-.were res-a&& Wit! the vehicle's belt restraints except the one- 
year-old ckiil2, who was c o n t a d  in e chU2 safety se t  a d  a s  
m.injure2. The s d e t y  seat hzs partially secured t o  the velucle, 



with the child securely kelted into the safety seat. The two front- 
seated an3 restrained adults received minor injuries, primarily 
because of excessive slack in their belt restraints. The four 
rear-seated and restrained children were unin jured . 
Case 470 

This crash, an intersection ancrle type impact be- an inter- 
mediate size s p r t s  coupe and a pickup truck, involved a one-year-old 
child restrained in a child safety seat. The 27-year-old driver of 
the sports coupe, and mother of the child, was unrestrained. The 
child was securely contained in a child safety seat located in the 
right front. The driver of the pickup truck failed to  yield the 
right of way and hpacted +he right side of the passenger car i n  
the area near where the child was seated. 

A t  impact and during the subsequent rollover, the unrestrained 
driver contacted the lower instnrmen.t panel ard windshield header, 
which resulted in loss-of-consciousness fran a concussion, a c c m  
panied by other injuries. The restrained child ms uninjured and 
prevented fran w i n g  about the vehicle interior and contacting 
various interior surfaces and objects. Clothing worn by the child, 
consisting of blue jeans, gym shoes, a zipped-up winter jacket with 
hccd up and tied, with a pacifier in the child ' s mouth, also pre- 
vented lacerations fran flying glass fragments and other interior 
objects. 

5.2 Crashes in Which Restrained Children Were Iniured 
- - - . --  . - - - 

Crashes m i z e d  here results3 in injuries to  a restrained 

child, but where the child was not properly secured w i t h i n  the pro- 

tective device or the device not pruperly secured to the vehicle. 

The injuries incurred could have keen eliminated, or reduced in 

severity, had the child and protective device been _properly secured. 

Case 406 

This was a swere crash in whicln one adult cccupant of an inter- 
mediate-size coupe was killed, and a tm-year-old f a d e  child was 
injured. The vehicle containing the child was impacted in the lef t  
side by a stake truck whose driver fiiiled to yield the righ of way 
i n  an urban intersection. The 27-yex-old driver and mther of the 
child sustained fatal injuries. The child was located in the lef t  
rear, seated i n  a child safety seat. The safety seat was properly 
securd to the vehicle but the child was not secured within the 
safety seat. 

Crash forces resulted in mwing the child laterally across the 
rear seat and contacting the right side rear glass, w e  she 



received a minor head laceration. The child safety seat was crushed 
where it was attached to the le f t  rear seat of the vehicle frcm 
crash forces and intrusion into the lef t  side of the interior. 

The investigator beliwed that had the child been properly 
secured w i t h i n  the child safety seat, her injuries would have been 
significantly greater and possibly fatal. This case mst be viewed 
as that rare exception where the usage of an occupant restraint, 
because of the circlanstaTlces of the crash, could adversely affect 
~ c u p a n t  safety. 

Case 479 

This  crash occurred on a major suburban arterial when the 
driver of an intemeliate-size sedan, a 28-year-old mther w i t h  her 
four-year-old child, had her view obstructed by a city bus turning 
w i t h i n  a major intersection. A collision resulted w i t ?  an oncahg 
vehicle as she initiated her turn. The child was contained in a 
"booster" type child seat in the right front seat position. H W e r ,  
due to  the lack of lap and shclulder belt restraints in the vehicle, 
it was not possible to  attach the child and the child seat to  the 
vehicle. The impact resulted in the child's mwing into the right 
side interior of the vehicle, e e  he reciwed a minor forehead 
contusion, and facial lacerations of xmderate swerity from shattered 
right-side glass fragments. The driver and mather of the child re- 
ceived a minor forehead a t u s i o n  f ran contact w i t h  the instrument 
panel. Investigators beliwed that proper securing of the booster 
(and child) would have minimized the injuries sustained. 

Case 610 

This crash resulted in the death of a two-year-old child while 
tm other children ages one ard four years received serious injuries. 
The vehicle w i t h  the children, an int&iate-size sparts coupe, was 
struck in the right side by a pickup truck within a major suburban 
intersection. The crash occurred when the driver of the pickup tmck 
entered the intersection withaut the right of way, striking the 
right side of the sports coupe. 

A l l  five occupants in the sports coupe, which included the 
mother driving and the father in the right front seat, were injured. 
Principal crash forces were t o  the right side of the vehicle, which 
resulted in fatal injuries to the father, seated in the right front 
seat, and a *year-old male child seated in the right rear seat. 
A one-year-old female child was contained in a safety seat, but was 
not secured wi th in  the seat, which was also not attached t o  the 
vehicle' s belt system. The 11l0tI-s had placed the child and seat on 
the rear backglass convenience shelf. Impact forces caused the 
child and seat to  move forward, resulting i n  serious injuries to  the 
child. The free-flazting child and child safety seat also struck the 
four-year-old male child i n  the le f t  rear seat, inflicting swere 
injuries to  the child, The one-year-old child was injured critically. 
Investigators beliwed that proper securing of seat and child would 
have lessened injuries to  both the 1 and 4 year olds. 



Case 359 

Tnis crash, also an intersecticn angle type imp&, involved an 
intermediate-size -bedoor sedan which was struck in the right side 
by a pickup truck whose driver initiated a turn movement t o  enter a 
rwrp leadug onto an Interstate highltmy. The crash resulted when the 
pickup driver pulled into the path cd the sedan, whose driver was 
ini t ia t ing a right turn on an entrance ranp. This resulted i n  a 
frontal impact t o  the sedan, which had four occupants. 

The driver, a 21-year-old f a d e ,  was unrestrained, as was a 
24-year-old f a a l e  right front passenger. A four-year-old female 
occupant was seated in the left rear, also unrestrained and lying 
face d m  on the seat. The fourth occupant, a 20mnth-old fenale, 
was restrained i n  a child safety seat in the center rear. The 
driver and right front adult passenger received serious and mderate 
injuries , w i t h  the unrestrained f our-year-old child also receiving 
serious injuries. The 20mnt.h-old restrained child did receive a 
laceration on the forehead, blccdy nose, and right-side wth con- 
tusion and abrasion. The child did remain securell7 within the child 
safety seat. 

5.3 Crashes in Which the Vehicle's Seat Belts Failed t o  Protect 
Youmr Children 

Tm crashes are sunmarized here in which children w e  restrained 

by the vehicle's belt sys tm aid sustained injuries. Use of an appro- 

priate child protective device would have been mre effective. 

Similarly, a properly .secured child safety seat wmld most - ~ o b a S l y  

have avoided injury to  the one m a l l  child. 

Case 495 

This crash involved two vehicles in an urban intersection 
angle-type crash. An intermediate-size station wagon, with a 35- 
year-old driver and m t k  of a fm-year-old male child rid* in 
the vehicle's right front seat, entered the intersection without 
yielding the right of way as require3 by t r a f f i c  controls. The 
vehicle was struck on the l e f t  front by a maller sub-caTlpact 
vehicle M i n g  a l e f t  turn. 

Both the mother and the f ~ - y e i ~ - l d  child were restrained 
with the vehicle1 s three-point bel t  restraints. Both moved violent- 
1 5 7  t o  the right fran the impact. The child contacted the interior 
right-side door armrest and sustainerj. a minor head contusion. The 
res t ra ind  driver received a minor pelvic contusion fran the lap 
bel t  portion of her restraint.  



Case 276 

This crash involving t m  vehicles occur& on a residential 
intersection in a major city. A foreign-made canpact sedan with 
two adults and two children, ages five and two years, was struck 
i n  the l e f t  side by a pickup truck whose driver failed t o  yield 
the right of way. B o t h  front-seat occupants in the sedan, parents 
of the children, were unrestrained and were injurd. The five- 
year-old male child was seated in the l e f t  rear and buckled-in 
w i t h  the lap belt for the seated position. The i x~yea r -o ld  female 
child was located in  the l e f t  rear but secured within a child 
safety seat. Hmver, the safety seat was imprWly attached to 
the vehicle, permitting the child and seat t o  m e  about fran 
crash forces. This resulted in a severe laceration t o  the head of 
the two-year-old fran contacting the side windm frame of the 
vehicle. The la-*belt-restrained five-year-old in the right rear 
was also injured fran contacting the rear interior of the vehicle. 

5.4  Crashes in Which an Unrestrained Occupant Injured a Restrained 
Child 

0ccupant-tbocc~~pnt contact in a crash can result in one 

ozcupant inflicting injury upon another. This is particularly true 

when one oxupant is free t o  move as a result of crash forces while 

an adjacent occupant is restrained. Tm cases are slnnnarized here 

in which an unrestrained occupant, one an adult and another a 

three-year-old child, contacted and injured an effectively restrain- 

ed child. 

Case 391 

This crash, which involved a mother and eight-month-old child, 
resulted in rmderate-to-severe injuries t o  the child fran the mother's 
w a n e n t  within the vehicle during the crash. The mther was unre- 
strained. The crash involve3 a full-size sedan struck by a ccmpact 
coupe in an intersection angle-type collision. The child was 
securely contained within a child safety seat i n  the front center 
seating area of the vehicle, but received a fractured ferrrur £ran 
contact by her rmther, who sustained minor injuries to her leg, 
back, and head. 



Case 764 

m this crash two children, ages one an3 three, were injured. 
One child was restrained; the other child was unrestrained. The 
vehicle with the children, an intmlediate-size two-dmr coupe, bas 
struck in the right side by an errant vehicle of the same approx- 
imate size. 

There were four occupants i n  the vehicle struck by the errant 
ard out-of-control vehicle. These were a 35-year-old unrestrained 
male driver, a 35-year-old unrestrained fenale passenger i n  the 
right front seat, a three-year-old fenale unrestrained child in the 
right rear seat, and a one-year-old child restrained in a child 
safety seat in the center rear. The unrestrained child was forced 
against the restrained child, with toth sustaining minor injuries. 
BOth adult front-seated passengers similarly sustained minor injuries 
fran striking interior .mrtions of the vehicle. 

5.5 A Swere Crash That Injured a Restrained Child 

A s  w i t h  a l l  safety features or dwices associated w i t h  motor 

vehicles, the profection they offer occupants is often not sufficient 

in high-severity, catastrophic crashes involving penetration of 

~ c u p t  space and defomtion of seats. These are crashes in which 

the design features of the vehicle, intended to  contain and p r o t k  

its occupants, are not cmmmurate With the severity of the crash. 

Case 350 

This crash resulted in serious injury to  a nin-th-old child, 
wen thxlgh the child was securely KB pr-ly contained within a 
child safety seat. The intermediate-size M o o r  q m t s  mupe in 
which the child ms a ~assenger was :struck in the rear by a similar 
size vehicle, and then w e d  folward so as to  contact a miller 
vehicle ahead in a chain-type front-.rear collision. 

The child was located in the lef t  rear seat and sustained a 
skull fracture fran contact w i t h  the front seat as it deformd rear- 
ward fran crash forces. A four~yea~-old male child was seated in 
front k b e m  two adults, restrained i n  a lap kit. The four-year- 
old received a minor i n j q  fran contact by the driver. 



5.6 E, Crash Involving Nonsecurenent of the Child Seat 

Here is a case in which the chi16 occupant was injured because 

the mother failed to check to ensure that the vehicle's seat belt 

was buckled. 

Case 716 

In this crash a 9 1/2=mnth-old f m l e  child was secured in  a 
child safety seat, but the child seat moved forward u p n  impact and 
struck the winjshield and instnanent panel, resulting i! facial 
contusions and lacerations. The vehicle, a full-size luxury sedan, 
struck a trailer in tcw by a vehicle ahead. 

The m m e n t  of the child in the crash, ard her injuries, 
resulted fran the child safety seat s separation f rm its attach- 
ment to the vehicle, BE lap seat belt of the vehicle was attache3 
as required through the child safety seat, kt was not properly 
locked within the retractor mechanism assably of the vehicle's 
seat belt system. The 3-point belt system provided w i t h  the vehicle 
contained an e l e c c t r ~ c a l  retractor to allm the driver and/or 
passenger lap belts to freely m e  in and out the retractor reel 
unt i l  the "D" ring, or latch plate, is fastened i n  the belt buckle. 



An early firding in this study is that parents reporting a crash to the 

insurance carrier frequently werstated the crash severity and the danger t o  

the child occupants. This was evident fran the in i t i a l  reports and follow- 

ups. Often the crash was so minor that there was l i t t l e  potential for ham to 

the child. Key indicators such as injuries to other occupants, i f  any, and a 

description of damage to the vehicles involved, were used to  screen incuning 

reports of crashes. 

A second finding was tha t  child restraints m e  often not used because 

parents found them to  be inconvenient. In  sane instwces neither the child 

nor safety seat was secured. This suggests that parents are not sufficiently 

motivated t o  make the effort involved in prcrperly using a child safety seat. 

It suggests that on short tr ips,  or travel where l i t t l e  danger is  perceived, 

the parent and/or quardian may not feel the urqenq7 of properly securing the 

child and safety seat. 

Thirdly, the presence of nonrestrahd p a s e e r s  (children or adults) 

in a vehicle containing restrained yaung chi.ldren poses a threat to  the re- 

strained children. This i s  because the unrestrained occupants can became 

"unguided missiles" in a crash and can inflict injury on those restrained. 

The best location for securing a child in a child seat in a vehicle 

s e a s  to  be the center rear. This places the child away £ram the tw sides 

of the vehicle and in an area surrounded by seat cushions and seat backs- 

relatively forgiving structures. Securing the child in a child safety seat 

restr icts  i ts  movement within the vehicle during a collision, In'case 406, 

sumnarized earlier here, the child seat secured i n  the l e f t  rear seat was 

crushed and the unseL-ured child was flung t o  the right. If the child seat 



had been secured in the center of the rear seats, and the child secured in 

it, the child would probably have sustained no injuries or only a minor 

injury. 

In general, this study has provided useful evidence that child safety 

devices offer young children significant protection, provided the devices 

are properly used. 



APPENDM A 

Smmaries of the Cases Investigated 
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. 
CASE Vr). 
W h -  - A-A-- 

391 R I  

393RI  

406 R * l  

i 

n s c R v r o n  

Angle 
in tersec t ion  
crash 

.-- - . -6 

Arcgle 
i~c tersec t ion  
c o l l i s i o n  

Stake truck 
struck pas- 
senger car 
Angle 
in tersec t ion  
c o l l i s i o n  
Fa ta l 

n l t a v c w  

1982 Ford 
Mustang I 1  

1980 Oldsn~obi l r  
D e l t a 8 8  
82-FREW-3 
03-RDEW-2 

1974 Plynloutk 
Ouster 

---------------. 
1972 Pontiac 
Catal ina 4-dr 

1978 Ford LN- 
700 Stake TrcL 

1978 Chevrolet 
Monte Car lo 

09-LYAW-3 

A G E ~ ~ E X  

16 Y r .  M 
1 6 V r . F  
16 Y r .  F 
16 Y r .  M 

2 7 Y r . F  

8 n ~ o ~ t t h  F 

--. 

21 Y r .  F 
4 B Y r . M  
21 Y r .  M 
l!-lr~-!!---. 
22 Y r .  F 
1 Month H 
44 Y r .  F 
27 Y r .  M 
4 Y r .  M 

25 Y r .  H 

2 7 Y r . F  
2 Y r .  F 

. 

CRAUIJ 

No 

14.7 n~ph 
- 

No 

----------. 

12.1 mph 

No 

32.4 nph 

OCCUPAY DATA 

Dr iver  
R i g h t F r o n t  
L e f t  Rear 
Right  Rear 

Dr iver  

Center Front  

Dr iver  
R i g h t F r o n t  
L e f t  Rear 

-R!ghf -Re?! ----- 
Dr iver  
Center Front  
Right  Front  
Center Rear 
Right  Rear 

D r i ve r  

Dr iver  
L e f t  Rear 

13s 
Unk. 
Unk. 
Unk. 
Unk. 

9 

9 
-..- 

Unk. 
Unk. 

0 
--U!k:- 

2 
0 
3 
1 

0 

0 

Unk. 

1 

iiuuiitrs 
Severe 
In ju red 
In ju red 
InJured 

Cont.. l ac  
I concuss 

Frac. fanu 
- - -  

In jured 
In ju red 
Uninjured 
-!!!lured--- 
Lacera t. 
Uninjured 
Contusionz 
Backs t rn .  

Uninjured 

Uninjured 

K i l l e d  

Forehead 
lacer.  

COMMENTS __ _ 

The 8-month-old c h i l d ' s  
i n j u r y  was received as a r e s u l t  
o f  being struck by the d r i v e r  
adjacent t o  her.  The seat, which 
was i n  proper use, had no e f f e c t  
on the i n j u r y .  

"Success story"  - the c h i  I d  seats 
prevented the c h i  ld ren fronc 
being in jured.  

.- - --. - -. 
'The d r i v e r  o f  the Chevrolet was 
k l l l e d .  The c h i l d  was contained 
i n  the c h i l d  seat, bu t  was not  
secured i n  the seat. The crash 
forces caused the c h i l d  t o  be 
thrown frofn the ch i  I d  seat t o  
the r i g h t  s ide o f  the vehicle. 
where she contacted the s ide 
widow. rest11 t i n g  i n  a minor head 
lacera t ion .  I n  t h i s  instance, 
the c h i l d  escaped seriocis i n j u r y  
as the seat was crushed by the 
damage a f t e r  the ch i  1 d was thrown 
from it. 

1 

r n ~ ~ l h t -  
None 
None 
None 
None 

None 

Bobby Mac 
c h i l d  seat 

.--2 

None 
Restrained 
None 
'Yone ------------- 
None 
C h i l d  seat 
None 
None 
Kan twe t 
c h i l d  seat 

None 

None 
Contained i n  

c h i  I d  seat* 

HAX . 
1 AIS 

Unk. 
Unk. 
Unk. 
Unk. 

2 

- 3 
L.- 

Unk. 
Unk. 

0 
.-Unk~-- 

1 
0 
1 
1 

0 

0 

6 

1 



CASE W. 
'v- - - . _ 

462 ill 

170 R i  

479Rf l  

--. 
. -- -- --- CRAS113 CO!lNF N I S - -  - 

Front- to-rear Onoccupied ---- ---- ----- --- The 11-month-old i n  the L inco ln  
c o l l i s i o a  
s t a l l e d  selli 
truck 
3-vehicle 
crash 
Fatal  

Angle 
intersect ion 
cO1l 
L e f t  roadway. 
h i t  f i xed 
objec. t s  
Rollover 
I-veh!c!p 
crash 

Angle 
intersect ion 
crash 

32 Y r .  F 

11 NonthF 

8 Y r .  F 

5 V r .  M 

3 Y r .  M - - - - - - - - - - - - - 
28 Y r .  M 

3 8 Y r . M  
- -- -- - - ------ 
27 Y r .  F 

1 Y r .  M 

Unoccupied 

2 8 Y r . F  

4 Y r .  M 

49 Y r .  F 
Granada 

~ i t t i - - - - - - - - - - - _ - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Dr iver  

Right Front  on 
l ap  o f  8-year- 
o l d  fenmle 

R i g h t r r o n t  

Center Rear 

. !!!9h!-!!~?r- - - - - 
Dr iver  

Dr iver  
- --- ------ ---- -- 
Dr iver  

Right  Rear 

----------- 

Dr iver 

Right Front  

Dr iver  
No 

None 

None 

None 

None 

None - - - - -- -- -- - - - 
'Unrestrained 

Restrained 
---- -- ------ - 
Unrestrained 

GM Todd1 er  , c h i l d  seat 

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

None 

Contained I n  
"boos te r  

seat"* 

Unknown 

u 

Lac. L cont. 
Frac. t ee t l  
Bra i n  hano- 
tuna ; many 
lacera t. 
Lacer. 1 
nwsc les tn .  
Lac. 6 con 
f r c .  t h i yh  
Uninjured . - - ---- - - --. 
Uninjured 

Uninjured 
-- --------- 
Concussion 
1 lacer .  

Uninjured 

--------- 

Forehead 
con tus . 

Fac. cont. 
L lacer. 

Uninjured 

was k i l l e d .  The lack of use o f  

2 

4 

1 
. 

3 
0 -- - - -- -- 
0 

0 
---- ---- 

2 

0 

--- 

1978 L inco ln  
Mark V 2-door 

12-FRAU-6 

03-RPEW-3 

03-RBMN- 1 

- - - -- - - - - - - -- -- 
1976 Oldsmobile 
Cutlass 

1976 Ford FlSO 
Ptckup Truck ----- ---- ---- - 
1974 Chevrol e t 
Chevelle M a l i b  

02-RMH-3 
12-~LLW-I 
!M-TYM-3 
01-RFMN-1 -------------------------- 

1981 Ford ESC. 

10 

18 

6 

12 
0 - - - - - - 
0 

0 
---- -- 
12 

O 

--- 
- 

N.A. 

16.6 tnph 

No 

. - - - - - - - - - - 

No 

-No- ---- -- - 

'I*7 mph 
8.7 ~ p h  

R.!!. 
Too #minor 

NO 
-- 

1 

2 

0 

res t ra in t s  f o r  a l l  occu(>arrts o f  
the L lnco ln  resul ted i n  a l l  rec- 
e iv ing  ntoderate-to-fatal i n j u r i e s  
where had res t ra in t s  heen worn 
the i n j u r y  sever i ty  would have 
been reduced. The 11 -111on t11-old 
was seated on the l ap  of another 
occupant - t h i s  rest11 ted i n  f a t a l  
i n j u r i e s  t o  the 11-month-old and 
minor i n j u r i e s  t o  the other oc- 
cupant because o f  ttle cusltioning 
e f f e c t  o f  the body o f  the in fan t .  

"Success story" - the c h i l d  
rwnained secured i n  the ch i  l c l  
seat throughout the crash. H l s  
c loth ing,  inc luding a hood. a l so  
prevented i n j u r y  by keeping glass 
o f f  o f  h i s  face and body. 

,.*.- -A ----- 

N.A. 
*The c h i l d  was contained i n  a 
"booster" type c l l i l d  seat. Seat 
b e l t s  t o  anchor the c h i l d  seat t o  
the vehic le 's seat were u rava i l -  
able. r e s u l t i n g  I n  the c h i l d  
contacting objects ill the f ron ta l  
i n te r i o r ,  r esu l t i ny  i n  i n j u ry .  

1 

5 

0 

1980 Pontiac 
Grand P r i x  

-------------------------- 
1976 Ford 



C A ~ E  W. 
PICA- - -- -- 
495 R I  

5 6 4 ~ 1  

5118 ~i 

. 

DESCRIPTOL- 

Angle 
in tersec t ion  
c o l l i s i o n  

Angle 
In tersec t ion  
co t1  i s i on  
impact w i t h  
t ree  

Sideswipe 

- VEHICLE/CQc -- 
1979 Ford 
Fainnont Wagon 
82-RFEU-3 

1979 Volkswagen 
Rabbit 

.... t 
1983 Chevrolet 
Impala Wagon 

01-RZEW-2 
12-FCEN-3 

--------------------------- 
1981 Chevrolet 
Caprice 4-door 

1982 Ford 
Escort  3-door 

06-LDES-2 

12-FDW-3 

1978 IllCSemi 
Truck-Trai ler  

-CRA~G) 

6.5 mph 

No 

" Y - M .  

5.7 n~ph 
16.0 n~ph 

No 

N.A. 

No 

No 

COt4MEN I S- 
Because the veh lc le  i n  whicll the 
c h i l d  was contained was struck i n  
the r i g h t  side. where the c l i i l d  
was located, the c h i l d  was fo r red 
t o  h i s  r i g h t ,  and contacted the 
r i g h t  s ide  window, resu l t i ng  i n  
minor i n j u ry .  I n  t h i s  case. the 
r e s t r a i n t  had no e f fec t .  

- 
A l l  occupants. inc luding the 
chi ldren,  were unrestrained. 
which allowed than tomove fo r -  
ward. contact ing objects i n  the 
I n t e r i o r ,  r e s u l t i n g  i n  minor-to- 
severe i n j u r i es .  The impact 
w i t h  the t ree  was the major inl- 
pact. Rest ra in t  usage would have 
reduced i n j u r y  sever i ty .  

.. 
The use o f  r e s t r a i n t s  by a l l  
ch i l d ren  prevented then fronl 
heing in jured.  

J 

0CCmyT MTA MAX. 
.qGE/-sE-, 

35 Y r .  F 

4 Y r . M  

6 4 Y r . M  
37 Y r .  H 

--.-. 
36 Y r .  F 
33 Y r .  F 

14 Month F 

RESTMI YT 

Lap h s t ~ l d r .  

L a p & s h l d r . C o n t u s i o l ~  

Lap 8 s t ~ l d r .  
Lap L shldr .  

L 

None 
None 

LOCAT 

Dr iver  

R i g l ~ t F r o n t  

Dr iver  
Right  Front  

. .  . . - -A 
Dr iver  
Right  Front 

Right  f r o n t  - 

7 Y r . M  

9 Y r .  F 

5 Y r .  M ----------------- 
46 Y r .  M 
46 Y r .  F 
2 2 Y r . H  

43 Y r .  F 
2 Y r .  H 

- 1SS 

1 

1 

0 
0 

. - 
14 

11 

 JURIES 
minor cont .  
f r o n ~ b e l t s  

o f  head 

Uninjured 
Uninjured 

Head I l eg  
Head, arm. 

1 bl 

1 

8 

10 
1 ------ 
0 
0 
0 

0 

A1 S 

1 

1 

0 
0 

- --- - 
2 

2 

Lac. h con 
Frac. Tibiz 

Fibula 
Lac. I con' 

thunb; f x  
m i s t  

Head cont .  

Uninjured 
Uninjured 
Uninjured 

Uninjured 

I i n  l ap  o f  
other occupan None 

L e f t R e a r  None 

Right  Rear None 

Cargo Area None ----------- ........................ 
Dr iver  Be1 ted 

0 
0 
0 

0 

1 

2 

2 
1 ------- 
0 
0 
0 

0 

Center r r o n t  
R i g h t F r o n t  

Dr iver  
R ight  Front  

0 
0 
0 

0 

5 Y r .  M 
3 Y r .  M 

31 Y r .  M 

None 
None 

None 
Montgomery 

L e f t  Rear 
Right  Rear 

Dr iver  

Ward's Tedd. 
Tot c h i l d  
seat 

Lap be1 t 
Lap b e l t  

Unrestrained 

1 

Uninjured 
Uninjured 
Uninjured 

Uninjured 





CASL Wf). 
'KA- --- - 

658 pi 
U RI 

669 RI 

690 R l  

713 RI 

DESCRIPTOR 

Rear end and 
angle crash 
3-vehic le 
c o l l i s i o n  

Angle 
i ntersect'on 
crash 

Angle 
i l l tersec t i o n  
crash 

Angle 
in tersec t ion  
crash 

VEIIICLE/CIJC 
1980 Buick 

Rega 1 

--------------- 
1978 Subaru 
Ca tastropt t ic  
-!!mass -------- 
1974 Pontiac 
Bonnev i 1 1 e 

11-FYEW-7 

1976 Ford 
To r i  no . - --- -- ---- ----- 

1973 Plynouth 
Duster 

70-LFEE-3 

W .  I . - . .  . 
1979 C l~ev ro le t  

Caprice ----- 
1979 Cad i l lac  

DeV i l l e  
02-RPEU-3 

1979 h e r i c a n  
Motors S p i r i t  

.------_-------------- IO-LFEW-3 
1974 Ford 
Maverick 

Ol-TDEU-1 

-- -- 

CRASIIJ 

No 

.lr:!!, ----- - 

N.A. 

. 

-No- - - - - --- 

9.5 mph 

No ----------- 

17.4 mplt 

- .  .. 

------ 8.1 ntph-- 

7.6 tnph 

- 

-- A .  IE >EX_- 
32 Y r .  M 
31 Y r .  F 

5 Y r .  F 
13 Y r .  F 
10 Y r ,  F 
12 Y r .  F 

18 Y r .  F 

--- -- ------ - - 
26 Y r .  M 
Ch l ld  

2 other 
adu l ts  

61 Y r .  H 
-- - -- - - - - - - - - 
27 Y r .  H 
20 Y r .  F 
2 3 Y r . F  
2 Y r . H  

1 Y r .  F 

70 Y r .  M 
-ZO-lr_,-E ---- 
2 5 Y r . F  
2 Y r .  F 

28 Y r .  F 
36 Y r .  M 

31 Y r .  r 

fi yr- F ------------- 
2 2 Y r . M  
24 Y r .  F 

- --- 

COMMENTS 
Tlte chdla X K e  Ti int ia? was 
res t ra ined i n  a Itandicapped- 
type o f  c h i  I d  seat, which prevett- 
ed i n j u r y  t o  the c l t l l d .  

- . . . . . .. -*--. - - -  YY. - 
The ch i l d ren  were both i n  c h i l d  
seats, which prevented tha t  from 
rece iv ing  possib le minor i n j u ry .  

The lack  o f  r e s t r a i n t  f o r  the 
c h i l d  al lowed her t o  contact  the 
adjacent occupant on her r ig11 t, 
r e s u l t i n g  i n  minor i n j u r y .  

-A. . . ---A C 

The c h i l d  i n  the I\PK was unres- 
trained, which a 1 lowed her to  
move i ns ide  the vehicle. r e s u l t -  
ing i n  i n j u r y .  

- -- - - " 

OCCUPANT MTA 
. LocntIiiF 
Dr iver  
Right  Front  
L e f t  Rear 
Rt. center  rea r  
L f t .  c n t r .  rear  
Right  rea r  

.......................................... 
Dr iver  

---,--------- --- 
Dr iver  
L e f t  Rear 

R i g h t F r o n t  
Right Rear 

D r i ve r  
- - --- -- -- - ------ 
Dr i ve r  
Center Front  
R i g h t F r o n t  
L e f t R e a r  

Right  Rear 

Dr iver  
-!?!sht-F_~on! ---- 
Dr iver  
Center Front  
Right  Front  
R ight  Rear 

-. 

Dr iver  

-R!~h!-Tro!!t---- 
Dr iver  
Right  Frottt  

-- 

t 

- 
ISS 
0 
3 
1 
1 
0 

2 ------ 
Unk. 

------ 
0 

0 
0 
0 
. - 
0 

- ----- 
0 
1 
4 

0 
0 

- . .  
Unk. 
Unk. ------ 

6 
1 

Unk. 
Unk. 

9 
3 

0 
0 

- - 

-ilfs;irin~ni ' 
None 
None 
None 
None 
None 
None 

None 

------- -- - -  
Lap b e l t  
llandicapped 

c h i l d  seat 
L a p b e l t  
None 

None 
-- - ---- ------ 
None 
None 
None 
Peterson 
c h i l d  seat 

Ch i l d  seat 
_.._.__..___. 

None 
-No!$ -------- 
None 
None 
None 
None 

. -  - 
None 

-!o!!$--------. 
None 
None 

i ~ j u k i ~ t -  
Uninjured 
Fac. i n j .  
Back sprn. 
Leg cont. 
Uninjured 
Ankle 6 
.-Qe-l!!l,-. 
Minor i n j .  

. 

Uninjured 

Uninjured 
Uninjured 
Uninjured --- 
Uninjured 
.- - --- - --- -. 
UninJured 
llead cont. 
Arm cont. 

Uninjured 
Uninjured 

- 
In ju red  
Yinor i n j .  

N e c k 6 l e g  
Fac. i n j .  
In ju red 
In ju red 

-- . - .  
Contusions 
a l l  over 

F a c e  ------- ind:- 
Uninjured 
Uninjured 

I 

WX. 
AIS 

0 
1 
1 
1 
0 

1 -------. 
Unk. 

-- -----. 
0 

0 
0 
0 

-.. 
0 

-- -- ---. 
0 
1 
2 

0 
0 

-._._.Is 

Unk. 
Unk. ------- 

2 
1 

Unk. 
Unk. 

.. -. 

1 
.------- 1 

0 
0 











APPENDIX B 

Data Forms Used in fhe Study 





CASE NUMBER 

INVESTIGATOR 

I N C I D E N T  SUMMARY - FIELD FORM 

VEHICLE MOTION AT  T I M E  OF INJURY:  
- TRAVELING DOWN ROADWAY .- GOING OVER POTHOLE OR RUT 

- ACCELERATING -- GOING OVER BUMP 

- BRAKING -- TRAVELING UP I N C L I N E  

- SWERVING -- TRAVELING DOWN SLOPE 

- OTHER, DESCRIBE 

C H I L D  A C T I V I T Y  WHEN INJURY RECEIVED: 

- S I T T I N G  QUIETLY -- STANDING ON SEAT 

- STANDING 8 A C T I V E  -- STANDING ON FLOOR 

- SITTING,  BENT OVER -- CHANGING P O S I T I O N  
- KNEELING ON SEAT -- COMBINATION OF ABOVE 

- OTHER, DESCRIBE 

- FACING ( )FRONT; ( )REAR; ( 1 s IDE OF VEHICLE 

- RESTRAINED 

COMMENTS 





CHILD SAFETY SEAT SUPPLEMENT - FIELD FORM 
(TO BE COMPLETED I F  THE CHILD INJURIES ARE RECEIVED 
WHILE CONTAINED I N  A CHILD SAFETY SEAT) 

INVESTIGATOR : DATE : 

A. PRE-ACCIDENT CONDITION 

1. Was the c h i l d  r e s t r a i n t  systems harness used? 

Yes No 

Were they t i g h t ?  Yes No 

Explanation : 

2. Was the c h i l d  r e s t r a i n t  system fastened i n  the car  w i t h  the 

c a r ' s  be1 t sys tern? 

Yes No 

Was i t  t i g h t ?  Yes No 

Explanation : 

3. Was the c h i l d  r e s t r a i n t  system's back s t rap  fastened t o  the 

car?  

Yes No 

Was i t  t i g h t ?  Yes No 

E x ~ l  anat i  on: 



B. POST-ACCIDENT CONDITION 

1. Look f o r  traces o f  c h i l d  r e s t r a i n t  s h e l l  p l a s t i c  on the  adu l t  

l a p  be1 t and corresponding sl ippage marks on each s ide  o f  the 

r e s t r a i n t  system, 

Observation : 

-- 

2. Look f o r  c h i l d  harness sl ippage marks on be1 t s  and r e s t r a i n t  

sys tem . 
Observation : 



3. Look f o r  whitening i ns ide  and o'utside. 

Observation : 

4. Look fo r  b e l t  s l ippage. 

Observation : 

5. Look f o r  deformation of back s t rap  anchor hook. 

Observation : 

6. Look fo r  deformation of back st raps anchor mount o r  parcel she l f .  

Observation : 

7. Look f o r  damage t o  a1 1 buckles and s l i des .  

Observation : 

8, Look f o r  whi tening i n s i d e  and outs ide on both sides. 

- Observation: 

9. Look f o r  any damage t o  r e s t r a i n t  system no t  covered i n  spec i f i cs  

above. 

Observation: 

10. Overal l  cond i t i on  o f  r e s t r a i n t  sys tern: 





V E H I C L E  CRASH DATA - FIELD FORM (TO BE COMPLETED IF CHILD INJURY 

VEHICLE MAKE/MODEL/YEAR TRANSMISSION - MANUAL 
- AUTOMAT I c 

V I  N# ODOMETER 

MEASUREMENTS AND DAMAGE DESCRIPTION-------------- 

D I R E C T  D IRECT IMPACT L C 1  C2 C3 C4 C 5  C6 D+ , L D NUMBER I , 





LOCATE & DESCRIBE I N J U R Y  SOURCESJ CHILD OCCUPANT CONTACTS AND 

ASSOCIATED P H Y S I C A L  E V I D E N C E  (:DENTS, T I S S U E ,  H A I R ,  ETC ,) 

SEE INSTRUCTIONS ON REVERSE SIDE-------------------- 



USE THE REVERSE SIDE OF THIS SHEET TO NOTE INFORMATION RELATING TO - - 

CHILD POSITION, MOVEMENT) CONTACT, RESTRAINT STATUS AND FINAL REST . 

* IDENTIFY CHILD PRE-INJURY AND POST-INJURY LOCATION 
I N  VEHICLE,  

* INDICATE SEATED POSITION OF CHILD AND ALL OTHER OCCUPANTS 
OF V E H I C L E ,  

* DESCRIBE SAFETY RESTRAINTS AVAILABLE AND USED AT EACH 
SEATED LOCATION, 

* NOTE A L L  RELEVANT INFORMATION ON C H I L D  P O S I T I O N )  POSTURE) 
MOVEMENT) AND RESTRAINT USE OR NON-USE, 

* I F  EJECTED) NOTE EJECTION PORTAL, 

* NOTE ALL AFTER-MARKET ADDITIONS OR CHANGES TO INTERIOR IF 
RELEVANT TO INJURY PRODUCTION (I ,En CB RADIO) STEREO) A I R  
CONDITIONER, ETC,) ,  

OCCUPANT CONTACT AREAS 
FRONT OF PASSENGER COMPARTMENT INTER IOR-GENERAL 

WINDSHIELD 
SUNVISOR. FITTING(S) &/OR TOP MOULDING 

UPPER, MIDDLE) LOWER 
ASH TRAY 
GLOVE COMPARTMENT AREA) DOOR, HDWE 
BENEATH INSTRUMENT PANEL 

PARCEL TRAY 
KNEE RESTRAINT 
VERTICAL CONSOLE 

FOOT CONTROLS 
STEERING ASSEMBLY, WHEEL, COLUMN 

TRANSMISSION LEVER 
INSTRUMENTS 
IGNIT ION KEY 
MIRROR 
H ATER OR A/C DUCTS 
A 7 C OR VENTILATION OUTLETS 
RAD I 0  
ADD-ON TAPE DECK, RADIO, A/C 

FRONT SEAT-BACK(S) 
FRONT SEAT CUSHION 
REAR SEAT CUSHION 8 BACK 
HEAD RESTRAINT 
ARMREST ON SEAT 
UNDER SEAT BOTTOM 
RESTRAINT SYSTEM HARDWARE 
RESTRAINT SYSTEM WEBBING 
KNEE RESTRAINT 
HEAD RESTRAINT 
INTERIOR LOOSE OBJECT 
OTHER OCCUPANTS 
INTERIOR FLYING GLASS (ANY 

SIDES 
SURFACE OF S IDE INTERIOR 

HDWE ON DOOR SIDE 
ARMREST OF DOOR SIDE 

COAT HOOK 
WINDOW GLASS 
WINDOW FRAME 

FLOOR ROOF SIDE RAIL 
CONSOLE BETWEEN SEATS A-P I LLAR 
TRANSMISSION LEVER ON FLOOR OR CONSOLE B-P I LLAR 
FOOT CONTROLS C-PILLAR 

D n n c  D-P I LLAR nuur 
ROOF OR CONVERTIBLE TOP SUNVISOR, FITTING(S) 
&/OR TOP MOLDING ROOF SIDE R A I L  COAT HOOK 
DOME LIGHT BACKLIGHT HEADER 



Tear of Acciden: 
19 

Mn:h of Accident 
- Jan-rg July 

Police Reported Accident Severirp 

nl led  
Incapacitating i n  j u ~  
Bonincapaciteting in  jury 
Possible injury 
No injury 

February 
!br& 
April 

August 
September 
October Accident Severltp - November - December - Fatal  - Injury - overnight hospi tal izar ion Day of Week - Lnjurp-transport - No transport 

F i r s t  Rarmful Event 
- Srrnday - Thursday 
- - Friday - Tuesday Saturday - Wednesday llnham Non - Collision 

Overturn 
F i re  or explosion 
fnnncroioa 
Gas inhalat ion 
Fe l l  from vehicle 
Xnjured in vehicle 
Other non - col l i s ibn  

Irrves:igating Pol ice Agency 

Couarp of Accident 

Road or S t r ee t  
Collision with: 
- Pedestrian - Pedal. cyc l i s t  
- U w a g  train 

Tiw of accident mi l i ta ry  - -1 - Motor vehicle in transport 
(same roadway) - Hotor vehicle in transport 
(other roadway) - Parked motor vehicle - Other type non-motorist - Other object (not f b e d )  

H d e r  of Vehicle 6: 

For each vehicle: 
Vehicle W e ,  Model, Year 

1. 

Collision with Pfxed Object 
Building 
Culvert o r  ditch 
Curb or  w a l l  
Divider 
Embankment 
Ftace 
Guard rail 
Light Support . 
Sign Post 
Tree or Shrubbery 
Ut i l i ry  Pole 
Other pole or support 
Impact attenttator 
Other f ixed  object 

K d e r  of occupants 





- Bridge or werpass 
(passing under) - Bridge or overpass 
(passing over) 

%mer of Collision 
(Based on first Eadul Event) - Nor col l i s ion  ~%zh vehicle 

in  transport - R e a r e d  - Bead-on - Rear-to-rear - Angle - Sidemipe , same direct ion - Sidemdpe , opposite direction 
Bela:ion t o  Roadbay - On roadway - On shoulder - h median - Dn roadside - Outside right-of-vay - Off roadway-locatiorr unknown - In parking lane 
W e r  of Travel Lanes 
- One - Five - Two - Six - Three Seven or more - Four Unknown 

Trafficway Division and Median Type - Undivided 
Divided (median with *- t o  four fee t )  - paved flush-peinted or  unpainted 

(i .e. ,  not curbed) - Curbed 
- Unpave6, uncurbed median 

(e.g., grass ,  gravel, erc.) 
- Hedisn barrier - Other mtdian type: 

Access Control 
Full  
P a r t i r l  
Oncontrolled 

Direction of Travel Flow 
- One way - Two m y  

Snoulder Presence 

- Bo shoulder - One shoulder - ?m shoulders 
Roadway &lipmeat - Straight - CurPe 

Boadwer Prof i le  - k v e l  - Grade - Billcrest 
, Sag 

Surface Type - Cmcrete - Bituminous - Brick or block - Slag, gravel, or stone - D L Z  - Other : 

Surf ace Condition 
D = J '  - Uet - Saw, slushy 
, ICY - Other (e.g., sand, dirt, o i l ) :  

-- 

Junction baff i c  Controls 
No control - - Control not functioning 

Control Functioned - Traffic 6 i g M l  - Stop sign or yield sign - Bailroad crossing control - Other t r a f f i c  control 

Speed Limit - m.p.h. 
Light Conditions - Daylight - Dark - Dark, but l ighted - Dawn - r n k  





- $06 (no adverse atmospheric 
related Crlving co&irions) 

- - : og - Oher  (e.g,, smog, -kc, 
blowiag sand o r  dust, etc.):  

lbtetstate 
OcSIer U t e d  access 
O & t r  D.S. route 
Pher state route ' 

- Orher mrajor artery 
Cormry road 
Local road 
Other rood: 

RoaAwap Section Type - Non-jrznctioi- - Ihree reg intersection - Four Itg fntersecrion 
- %re *& four leg fnttrsection - btersectim related - h t e r c h n p  area - Driveway, alley access, etc. - Bailroad grade crossing - Wwp 





Lc:=vt 3estr&n: System kce-ve RcstraFnt System 
- r t W  - I n a c a t i m  of usage 

- - - :roz: : : o x  :tea: Second ~ e c o n d ' ~ e c w d  "Arc! S ' . - d  Tairc Oher 

(I) Hone 
(1) rap b e l t  a3d 

s'noulfiez h r n c s s  
(3) Lap 'jtlt 
(i j h d d e r  'n~?less 
( 5 )  Ecmt 
(6) ChSi sdctp sea t  
C7) Ode: ressrdst : 

&a- 

(1) None (includes 
uw&labi2frg 

(2) Lap belt ax$ 
shoulder M e s s  

(3) ILap bel t  
( I )  Saouldcr hanesr 
(5) Schet 
( 6 )  C u d  safety seat - 4a propet use 
( I )  Ocher r t s t r b t  

used 
( 9 )  ~ c n a  

Pzssfve Brstzdnt Passive T'estr;;l=l: 
Systm Def cated 

Lefz 

(1) Eone (1) 30 (bcludes 
A d a b l e  ~ v a 2 a b U t y  

(2) fir' beg- T u  
deplopd (2) ?=sive belt 
(3) bfr beg- not wox 

d id  not dt?loy (3) bag 
(A )  Pass=vt belr d i s ~ ~ e c t e d  
(5) Ozher resrriiiat: ( 4 )  bag not 

zehsta3ie6 
( 9 )  hkaai (5) Other resr=aht 

(9) m&o%n 

referenced: 

Y!dEe 

I ---i l& 

i 
- 

PA@: 

S p s t u  

&ica=ed 

aT-&=Tl-  
- s ~ ~ ~ i ~  - cf usage 

I 

Lef; 

- - 

- - - - - - - - - -  

YAdLie 

,-, 

Rignt 

- - - -  

- 

1 I 

Left 

- 

Xiddle 

- - -  
- 

?d&: o t  id: 

- - 





U COUSlON OE.mRMATlQN CLASSIFlCATiON 
COLILtYllmnQ 

mnn-m 

*DD Y) 

ma- 

1 - a r  

COLLISION DEFORMATION CLASS I F I  CATION by IMPACT SEQUENCE 
Spec i f i c  Speci f ic  Type o f  

D i rec t i on  Deformation Hor izonta l  Vertical Damage 
o*: Force Locat ion Locat ion Locat ion D i s t r i  but ion - 

Deformation 
Extent 

Guide 





O L T b l P T  - Mver - Passenger 

bspftallzotiun ' 

Transported and released 
TregmtsJt~ttrer: 

~Dcrupant ' s Scat  P o s i t h  

-. frm seat-left side 
.- frunt seat-reiddlt 
.- front seat-right side 
.- Second sea:-left side 
.- Secuad seat-rpiddle 
.- Second seat-9-ght side 
.- Thfrd rest-left side .- Third seat-uUdle 
.- Third seat-rA@z sidc 
4- 

front seat-addi- 
peaocng= 

.- Second seat or beyond- 
addi2orral p a s s a r g u  

a- 
Other cpclosed .area: 

:If occupant i s  o &d (0-4 p) 
a- S i t t i n g  hcight 

IDescrfbe child's apparel 

s m c  QuIxzT .- W I I J G  OH SLBT 
S-nG & U Z P E  .- m m c  m FtOaa 
S n G ,  Bm OVEB CHANCIEIG POSITION .- 
m G  ON SFlljT .- cmmEI(M Of ABOVE m, DEscEzsE 





SOFT 

n 





I N D I C A T E  LOCATION OF I N J U R I E S  
SOFT TISSUE AND INTE:RNAL ORGAN INJURIES 



I N D I C A T E  LOCATION OF I N J U R I E S  
SKELETAL INJURIES 



Conf i d e n c  
F a c t o r *  

* 
C o n f i d e n c e  F a c t o r  - C e r t a i n t y  o f  I n j u r y  S o u r c e :  
1  = D e f i n i t e  
2 = P r o b a b l e  
3 = P o s s i b l e  





IEICATIOF!S OF EJECTIOC 
NOT e j e c t e d  
NOT a p p e i c a b d e  

EJECTION ARE4 - g:lin&kie.td 
, Led2 i k on2  - R i g  htt ~ A O  n t  
, ~ c 6 t  rtean - R i g  & n u n  

NOTE: If ejection is  suspected 
or reported, in0icate the 
avenue. For multiple avenues 
number them & utilize the same 
numbers consis tent ly  throughout. 

- Rean - R o o d  (ConvutibLe orr 
Sun R o o X f  - O t h u  alrea ( c . ~ : ,  b i d e c a n ,  
back 0 6  p ickup ,  Gel 

Unhnoron. 

EJECTION MEDIUM 

Open 
Separation 
Closed, closed 
when damage2 

Status unknown 

. Doort 
Open nood ~ O c t ~ c l t w r e  

, f i x e d  u t indow~ 
, 0 t h ~  medLun t y p e  
, Unknown 

O P U  WIM)OWS - R o U  down t y p e  - H i n g e d  t y p e  - S e i d i n g  t y p e  - Othen t y p e  uindou 





ORAL IlJUaIES - R E O I C ~ ~ L  Fmn 




