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HATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SAFETY STUDY
Adopted: September 7, 1983

CHILD PASSENGER PROTECTION
AGAINST DEATH, DISABILITY, AND DISFIGUREMENT
IN MOTOR VEHICLE ACCIDENTS

INTRODUCTION

Motor vehicle accidents are the number one killer ard crippler of children in the
United States. Infants and small children riding as passengers in motor vehicles are
especially vulnerab.2 to death, disability, and disfigurement, even in fainor accidents and
nonerash incidents, such as sudden stops. Although it is estimated that most fatalities and
infuries to inrants and small children in motor vehicles could be prevented by the proper
use of child safety seats, 1/ safety sest use remains low, and most children continue to be
transported in motor vehicles without proper protection.

In 1982, because of its increasing concern about the continuing high levels of
highway fatalities and injurles, the National Transportation Safety Board began a study of
child passenger protection as part of an expanded effort to concentrate its highway
accident investigations and its other aotivities on safety problems having high petential
for success in reducing fatslities and injuries.

In mid-1982, the Safety Board launched a series of detailed investigations of
accidents involving Infants and smali children. Fifty-three investigatinns were conducted
in 19 States by highway accident investigators in four field offices located in Los Angeles,
New York, Kansas City, and Atlanta, and in the Safety Board's Washington, D.C,,
headquarters. The investigations examined the use and crash performance of child safety
seats as well as accident consequences to infants and small children who were not
traveling in child safety seats, The accident investigations were not inlended to produce
statistically representative accident data. Thz Safety Board selected each accidert
individually to obtain cases which would permit investigatior. of potentially significant
safetly issues in motor venicle transportation of infants and small children, 2/

The 53 accidents were identified with the assistance of State and loce) law
enforcement agencies, State highway safety agencies, and other organizations, including
Physiclans for Automotive Safety, the American Academy of Pediatrics, the American
Assoclation for Automotive Medicine, the National Child Passenger Safety Association
and some of its State and local chapters, the Highway Safety Research Center of tne
University of North Carolina, the University of Michigan Transportation Research
Institute, the Rehabilitation Institute of Chicago, the National Safety Council and seme
State and local safety councils, &nd some of the National Accident Sampling System
teams of the National Center for Statistics and Analysis of the National Highway Traffic
Safoty Administration, U.S, Department of Transportation.

1/ In this report, "child safety seat" is used generally to refer to any of a number of types
of child restraint systems, which include infant safety seats, toddler safety sests,
convertible child safely seats, booster seats, safety harnesses, and handicspped child
safety seats, FPor a complete description of each of these types, see appendix D,

2/ Case summaries of the 53 accidents investigated for the study appear at appendix E.
For ease of reference, the case summaries are crganized by topic and are numbered 1
through 53,
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On December 7, 1982, based on the preliminary results of its initial investigations,
the Safety Board issued Safety Recommendations H-82-59 and -60 to the Governors or
Governors-elect of 31 States and the Mayor of the District of Columbia. (See
sppendix A,) Safety Recommendation H-82-59 urged the adoption of child passenger
protection laws requiring the proper use of child safety seats, and Safety
Recommendation H-82-60 urged the adoption of comprehensive, statewide «hild passenger
safety programs. When the recommendations were issued, 19 States had passed child
passenger protoction laws requiring safety seat use. In the next 7 months, 22 more laws
were enacted, bringing the nationwide total to 41 child passenger protection laws in 40
States and the Distriet of Columbia. (Additionally, Pennsylvania enacted a law on
November 1, 1983. Data hereinafter do not reflect this additional law.)

In early 1983, the Safety Board held regional public hearings in Dallas (January 13,
1983), Philadelphia (February 4, 1983), and St. Louis (March 24, 1883), on the problem of
child passenger safety. The hearings were held to gather information for the publie
record and to increase public awarencss of the problem of child motor vehicle deaths and
injuries and the importance of proper ¢hild passenger protection. Testimony was received
from 54 witnesses, including familics of children involved in crashes, accident
investigators and law enforcement officlals, pediatricians and other medical personnel,
highway safety and aceident prevention specialists, and State legislators. (See appendix
B.

This report presents the findings and recommendations of the Safety Board's child
pessenger protection study. The report presents investigative results; fllustrates the
problem of deaths and injuries of infants and small children in motor vehicle accidents and
the benefits of proper use of child safety seats; identifies misuse of c¢hild safety seats as a
significant problem in aceidents; identifies other problems and issues developed in the
accident investigations; identifies a need for imprcvements in child passenger safety laws
and programs; identifies elements for inclusion in an effective child passenger protection
law; and includes further recommendations to reduce child passenger fatalities and
injuries.

BACKGROUND

In the United States, more infants and small children under § years old are killed or
crippled while riding as passengers in motor vehicles than the total killed or erippled by
the soven common childhood diseases that children are immunized against. Motor vehicle
accidents are the number one traumatic cause of epilepsy, and are a major traumatic
cause of mental retardation and spinal cord injury in children. In the last 5 years (1978
through 1982), nearly 3,400 child passengers under § years old were killed in traffic
accidents, 3/ and more than 250,000 more were infured. Most of these ceaths and injuries
are preventable; up to 90 percent of the fatalities and 67 percent of the disabling injuries
could have been prevented by the proper use of child safely seats. 4/

3/ Fatal Accident Reporting System data obase, National Center for Statistics and
Analysis, National ilighway Traffic Safety Adminiswration, U.S. Department of
Transportation (See appendix C, "Child Passenger Fatalities by State, Age 0 through 4,
1978-1982"%).

4/ Robert G. Scherz, M.D., "Summary of Statistics on the Childrenr Age 0-15 Years Who
Nere Passengers in Motor Vehicles Involved In Accidents,” Washington State Seat Belt
Study 1970-77, Mary Bridge Children's Health Center, Tacoma, Washington, 1978; and
Robert G. Scherz, M.D,, "Restraint Systems for the Prevention of Injury to Children in
Automobile Accidents,” American Journal of Public Health, Yol. 66, No. §, May, 1976,
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Child car seats have been available for soine 50 years as a means of keeping children
confined, supported, and elevated fo= batter behavior and a better view from windows in
motor vehicles. However, it has onlv been in the last 10 to 15 years that the injury
prevention potential of child safety seats has been recognized and more fully developed as
a result of the efforts of concerned physicians and engineers, initiatives by individual
manuafacturers, arid the adoption of a Federal safety regulation.

Child safety seats are specially designed to prevent the infants or small children
riding in them from striking the vehicle interior during & collision or sudden stop. In a
head-on collision into a brick wall or a tree at 30 mph, the car stops almost instantly, but
the occupants inside continue traveling forward at 30 mph, or 44 feet per second. Unless
restrained by some means, the car's occupants will coliide with brutal fecee into whatever
objeat is in front of them — the instrument panel, windshield, steering 'vheel, or seatvack.
Previous accident investigations by the Safely Board have shown tha. a frontal collision
into a tree can be fatal to an unrestrained adult at speeds as low as 19 mph. 5/

Modern child safety seats are designed to provide more protection for infants and
small children than a standard vehicle safety belt. They work by usirg a safety harness or
protective shield, or both, to distribute the crash forces over a lanter area of the child's
fragile body than a safety belt, and to cushion the body to a stop before the child can
strike the vehicle interior.

Federal Safety Standard

All child safety seats marketed in this country raust meet the requirements
established by the National Highway Traffic Safety Administration (NHTSA) in Federal
Motor Vehicle Safety Standard (FMVSS) 213, 6/ Child Restraint Systems, which became
effective April i, 1971, Through the efforts of Consumer's Union and concerned health
and safety professionals, FMVSS 213 was later upgraded to include stricter req:.irements
for safety seats manufactured on or after January 1, 1981, Currently FMVSS 213 requires
that safety seats be dynamically tested in a simulated 20-mph frontai crash using a test
dummy representative of a 6-month-old infant or a 3-year-old teddler (convertible safety
seats must be tested with both dummies). During the tests, the forward movement of the
dummy's head and knees and the amount of force exerted on the heud and chest are
measured. To pass the test, the seats must not allow such forces to exceed certain limits.
Safety seets and booster seats which require use of a tether strap fust pass both a
30-mph crash test with the tether strap used and a 20-mph "misuse™ test without use of
the tether strap. Safety scats designed with a nonprotective front armrest also must pass
a misuse test at 20 mph with the harness unfastened and only the armrest in front of the
dummy.

FMVSS 213 also requires that safety sest manufacturers label their products with
certain basic instructions for use and that they provide a place on the safety seat where
the complete, detailed usage instructions ray be stored. The label must identify the
manufacturer and must contain a statement warning the user that failure to follow the
instructions exactly "ean result in your child's striking the vehicle interior during a sudden
stop or crash.”

5/ Special Study of Motor Vehicle Collisions with Trees Along Highways, Roads and
Streets: An Assessment, Report No, NTSB-1SS-81-1, May 13, 1981,

6/ Code of Federal Regulations, Title 49, Part 571, Section 571.213, U.S. Government
Printing Office, Washington, D.C,, 1982.
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Although many child restraint systems have been certified under FMVSS 213 for
motor vehicle use, few have recelved the approval of the Federsal Aviation Administration
(FAA), which specified additional testing requirements for child restraint systems for use
in aircraft. 7/ In a Pebruary 24, 1983, recommendation letter (Safety Recommendation
A-83-1) to the FAA, the Safety Board expressed {ts concern that the extremely limited
availability of FAA-approved child safety scats not only limits the opportunity for
children to be protected adequately during air traval, but also discourages families
traveling by alr. from taking their child safety sexzts with them for motor vehicle use
before and after the air travel portion of their trips.

" To increase the availability of chiid safety seats for use before, during, and after air
travel, in August 1983 the NHTSA began rulemsaking action to combine the existing
FMVSS 213 requirements and the separate FAA requirements into a single standard
administered by a single sgency. 8/ To speed certification of child restraint systems for
use in both motor vehicles and aircraft, the NHTSA also began a program to test the
ability of current child restraint systems to meet the FAA requirements for aireraft use.

Public Education and fafety Seat Loan Programs

Between the mid-1860's and the late 1970's, efforts to increase public awareness of
the problem of child passenger safety spread from individual pediatricians and other
concerned physicians to & wide variely of organizations. As early as 1963, two out of five
pediatricians were counseling parents on the need to protect their children in motor
vehicles; 9/ by 1978, the American Academy of Pediatrics began to expand its ongoing
support for these efforts by developing a national "First Ride, A Safe Ride" program. The
program, which was developed to encourage child safety seat protection for small children
beginning with the newborn's first motor vehicle trip (usvally the trip home from the
hosyital), was officially launched in 1980,

Some of the earliest organized efforts to educate the public about child passenger
protection were undertaken by Physicians for Automotive Safety, & national organization
now based in Armonk, New York. Through its efforts, child passenger safety cducation
programs for new parents had been established in a number of hospitals throughout the
country by the early 1970's, and with its help, concerned parents in Seattle, Washington,
founded a national organization, Action for Child Transportation Safety (ACTS), in 1972.
ACTS ceveloped educational brochures, pamphlets, films, slides, posters, and bumper
stickers; encouraged the development of public education programs in many communities
throughout the country; and with funding from the NHTSA, ACTS developed an "Early
Rider" educational curriculum for health professionals. After 10 years of active publie
service, ACTS was dissolved as a national organization due to finsncial and other reasons.

By the mid-1970's public education programs were being conducted by many
hospitals, community volunteer and civic organizations, and State public health and
highway safety agencies. Safety seat loan programs also were established by hospitals,

77 On May 38, 1985, the FAA issued Technical Standard Order (1SO) C-100, Child
Restraint Systems. The intent of this TSO is to describe the minimum performance
requirements f{or infant and child restraint devices permissible for use on aircraft as
"approved" sea's,

8/ NHTSA Notice of Proposed Rulemaking, "Child Restraint Systems for Use in Motor
Vehicles and Alreraft," Docket No. 74-09, Notice 13, Federal Register, Vol 48, No. 158,
August 15, 1983, pp. 36848-53,
9/ L.B. Pless, K. Roghmany, and P, Algranati, "The Prevention of Injuries to Children in
Automobiles," Pediatrics, Yol 49, No. 3, March 1972.




community groups, and public agencies to encourage safety seat use by making them
widely available at nomiral cost, The NHTSA sponsored two series of regional workshops
during the 1970's to improve coordination and communication among the various groups
involved and to foster the sharing of information about ef’ective approaches to child
passenger safety. Public education efforts also viere supported at the Federal level by the
U.S. Deperiment of Health, Education and Welfare, which had developed printed materials
to gulde parents in selecting child safety seats 4s early as 1967, 10/

In 1981, the National Child Passenger fafety Association (NCPSA) was formed as a
nationai ron-profit organization dedlcated to working with individuals, organizations, and
government agerncles to ensure the right of every child to protection against death or
injury while being transported as a passenger in a motor vehicle, Its national headquarters
is located in Ardmore, Pennsylvania, ard it is affillated with State and local child
passenger safety associations throughout the country. NCPSA also serves as a central
national clearinghcuse to assure the uniformity and accuracy of child passenger safety
information disseminated to safety and health professionals, legislaters, and the publie,

Public education and safety seat loan programs were effective in increasing safety
seat use, especially when both programs were conducted together, 11/ but these programs
alone were unable to bring about usage increases of the magnitude necessary to achieve
proper protection for the majority of infants and small children nationally. Wkile
programs in some communities achieved significant increases in safety seat use, most
children under 5 years old continued: to be transported unrestrained even by safety belts,
which are found almost universally in automobiles, 12/

Child Passenger Protection Laws

To increase the use of chilad safety seats and salety belts by infants and smell
children and reduce child passerger fatalities and injuries more effectively, most States
have adopted a legislative approach, As of July 1, 1983, 40 States and the District of
Columbia had enacted child pessenger protection laws t¢ "immurnize" infants and small
children against death, disability, and disfigurement in traffic accidents (sce figure 1).
Twenty-seven were already in effect on that date, and the remainder were scheduled to
go into effect on various datesi between then and July 1, 1984,

10/ Rendy L. Perry, K.W. Heathington, John W. Philpot, C.A. Penty, and Mark Lo,
Transportation Center, Uaniversity of Tennessee, The Impect of A Child Restraint Law and
a_Publie Information and Education Program on Child Passenger salety In Tennessee,
prepared for the National Highivay Traffic Safety Administration, U.S. Depertment of
Tranportation, October 1980 (Report No. DOT HS-805 640).

11/ K.8. Reisinger and A.F. Willlams, Evaluation of Programs Designed to Increase the
Protection of Infants in Cars, Insurance Institute for Highway Safety, Washington, D.C.,
1971,

12/ James L. Nichols, Ph.D., Effectiveness and Efficiency of Safely Belt and Child
Restraint Usage Programs; The Safety Potential of Safely Bells, Child Restraint an«
Programs to Promote Their Use, National Highway Traflic Gatety Administration, U.s.
Department of Transportation, January 1982.
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Neational Transporiation SaZety S8oard

Child Passenger Protection {aws
(As of July 1, 1983)

Required Use

Figure 1.--Child Passenger Protection Laws.
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UNRESTRAINED INFANTS AND SMALL CHILDRRN-—-UNSAFE AT ANY SPEED

Case 15¢ About 6:55 a.m. on April 16, 1983, a 1974 Chevrolet Chevelle sedan was
traveling about 25 mph on a four-lane boulevard in Paramount,
California, when the driver of a pickup truck approeching from the
opposite direction attempted to make a left turn acrose the path of the
Chevelle. The driver of the Chevelle braked sharply but was unable to
avoid colliding into the right front of the pickup truck. The Chevelle
was occupied by an 18-month-old girl seated on a fold down center front
armcest, her mother, who was driving, and her grandmother, wio was
seated in the right front. All three occupants were unresirained and
were thrown forward and to the left on impact. The mother and
grandmother in the Chevelle and the driver of the pickup truck received
minor injuries. The 18-montn-old girl struck the windshield with her
head, the instrument panel with her chest, and the gear selector lever
with her neck. She died of multiple injuries within 10 hours after the
accident. (NTSB Investigation No. LAX83HCR13)

Accident investigations conducted by the Safety Board show that it is extremely
dangerous for an infant or small child to ride without proper prciection in a motor vehicle
at any time, under any circumstances. In the 23 accidents investigated involving
unrestrained infants and small childven, 18 children were killed and 8 were injured,
including infants as young as 8 days, 5 weeks, and 7 weeks old. 13/ Most of the accidents
were not severe, and other {(older) occupants of the same vehicle, while injured, survived.

The accidents which killed or injured uvnrestrained infants and small children
included minor acciaents and cases of severe braking without & collision on city basiness
or residential streets, as well as more serious crashes on highways. Some of the children
were killed or seriously injured on routine trips as little as 50 yards from the family's
home while going to or returning from shopping, taking a child to a babysitter's, traveiing
to a local restaurant, going to visit grandparents or other relatives, driving a friend or
relative to work, or taking the children out for ice cream.

The investigations illustcate that, far from being less subject to the risk of death or
injury, unrestrained-infants and children are more likely to be killed or to suffzr severe
injurles if they are being held in the arms of an adult or if they are ejected from the
vehicle, Virtually all fatal and scrious injuries to unrestrained children in the accidents
investigated were head or spinal injuries resulting from being propelied into the
instrument panel, windshield, or other interior surfaces, and from contacts with other
unrestrained occupants. These Injuries are common to all uarestrained infants and
children. In addition, unrestrained children being held in the arms of an acult are often
crushed into the instrument panel or other imerior surfaces by the weight and
acceleration of the adult holding them. Further, unrestrained infants and children who
are eiected from the vehicle suffer collisions with exterior surfaces, such as another
vehicle or the pavement, or are crushed by the vehicle's overturning on top of the child (in
addition to injuries sustained from contact with the vehicle interior before or during
ejection).

yp————

13/ The accidents Involving unrestrained infants and small children were Cases 1-18, 25,
21, 28, 30, nnd 38.
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The investigations show also that an unrestrained infant or small child is in danger
of being killed or injured in certain common, everyday driving incidents even if the
vehicle is not involved in & crash. Such nonecrash incidents include sudden stops, swerves,
turns, snd children falling from moving vehicles.

In addition, unrestrained children can cause accidents which endanger not only the
children involved and other occupants of the vehicies in which the children are riding, but
other motorists, their passengers, pedestrians, and bicyclists.

The Vulnerability of Infants and Small Children to Fatal or Scrious Injury

Medical witnesses heard by the Safaty Board in the vegional public hearings on child
passenger safuty identified sevcral reasons why infants and small children are more likely
to be killed or injured even in minor accidents or nonerash incidents, Aeccording to
pediatricians and speclalists in pediatric surgery and pediatric emergency medicine,
infents and small children have less built-in anatomical protection against injury. Muscle
mass, which provides some protection in adults, is less well-developed, The skull of an
infant or small child is thin and soft, and an infant has an open fontanelle, or boneless
area, which does not close until late in the first year of life. The ribcage of an infant or
small child is flexible and cf{ers less protection for the chest and upper abdominal organs.
The spine also is less protected and susceptible to injury. Consequently, infants and small
children are subject to a significantly higher risk of serious head, spine, chest, and
abdominal injury in accidents than are older passengers. In infants and small children, the
head is alsc large and heavy in relation to the body, resulting in & higher center of gravity.
In an acecident, the infant or small child is likely to be catapulted through the air toward
the vehicle's point of impact head-first as a helpless "unguided missile" or human torpedo,
into a violent collision with the vehicle interior.

When infants and small children are propelled against the vehicle interior, they do
not benefit as much as adults from padding and energy-absorbing materials which, if they
are provided, are placcd in areas more likely to be contscted by adults, Infants and small
children also are more likely to contact the protruding controls, knobs, dvor handles,
window cranks, and ashtrays usually found on the instrument panel, doors, and scatbacks.
Finally, injured children do not show symptoms of injuries in the way that adults do, and
their injuries are more difficult to diagnose and treat effectively.,

According to testimony given in Philadelphia by the President of Physicians for
Automotive Safety:

In a ecrash, children are projected so frequently head-first, helpless
missiles striking unyielding interior surfaces, or worse, are ejected from
the car, sustaining so frequently irreversible brain damage. More
American c¢hildren have been rendered paralyzed, epileptic, or mentally
retarded by car accidents than by any other trauma or crippling disease.
Considering the rather delicate aspects of infant and child anatomy --
skin, terso, skeletal weaknesses — the devastating injuries to
{unrestrained] children in traffic aceidents should be no surprise.
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Children Riding in the Arms of AJults--The Most Dangerous Way to Travel

Figure 2.—Head-on Collision on July 27, 1982, near Addison, New York.

Case 1:

About 5:15 p.m. on July 27, 1982, a Dodge sedan traveling on a two-lane
State Route near Addison, New York, crossed the yellow centerline and
collided head-on with a Ford sedan. The Dodge was occupied by three
adults and two infants, all of whom were in the front seat unprotected by
safety belts or child safety seats. The infants, ages 5 months and 15
months, were riding in the laps of their parents. The two infants were
crushed into the dashboard by the weight and acceleration of their
parents' bodies and dled of massive head injurles. (See figure 2.) The
parents and the driver survived with moderate injuries. {NTSB
Investigation No, NYC82HKCR05)

About 5:28 p.m. on November 2, 1982, a Subaru station wagon occupied
by a man, his wife, and their 5-week-old baby was travelirg about 32
mph on East Riverside Drive in Austin, Texas, when it was struck head-
on by a Ford sedan that crossed the centerline treveling about 57 mph.
At the time of impact, the Infant was being held in the arms of his
mother while her husband drove. The mother and father, who were not
using safety belts, recelved minor-to-moderate injuries. The 20-year-old
driver of the Ford, who was charged with driving while intoxicated,
received bruises on both legs. The baby was crushed into the dashboard
by the weight and acceleration of his mother's body and died at the
hospital from massive head Injurles.  (NTSB Investigation No.
MKC83HCRO02)
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Eight of the accidents investigated involving 10 infants held in the arms of adults or
of another child passenger illustrate why this is one of the most dangerous ways for

infants or small children to travel in a motor vehicle. In these four frontal collisons and

four side impact accidents, the 10 adulls who were holding infants in their arms were
unable to protect them from harm. Nine lap-held infants ranging in age from 5 weeks to
15 months were killed, and one infant survived with nead and facial injuries.

The investigations show clearly that a mother's arms (or the arms of any porson) are
not a safe place for an infant in & motor vehicle. In a 30-mph collision, & 20-pound infant
who is unrestrained can generate a propelling force of 300 to 600 pounds. Experiments
have shown that even a restrained adult cannot hold onto &nd protect & lap-held infant in
a moderate collision, and that many adults may not be abiae to protect a lap-held infant
even in a minor collision. 14/ If the edult is unrestrained, the lap-held infant is subject to
being crushed against the vehicle Interior by the adult’ body, which, being heavier, can
generate a propelling force of several thousand pounds in a moderate aceident,

In the frontal collisions, the six adults who were holding infents in thelr arms not
only were unable to protect them, the adults also increased the severity of the injury to
the infants. At least four of the infants were crushed into the dashboard or windshield by
the bodies of the adults who were holding them, causing massive, fatal head injuries to the
infants. In one accident, a lap-held infant was killed, although another infant who wes
lap-held in the rcar seat received relatively minor head and feclal injuries from being
thrown into the rear of the front seatback. In all four frontal collisions, the lap-held
infants who were killed were the only fatalities in the vehicle. None of the adults holding
infants who were killed in frontil collisions received more than minor or moderate injuries
because the infants cushioned the impact of the adult with the vehicle interior. In two
cases, the infant's mother or geandmother reported that the baby was “still in my lap® or
they were "still holding" the baby after the crash. Both infants were fatally injured by
being crushed into the instrument panel

In the side impact collisions, infants were propelled from the arins of the persons
holding them and received fatal injuries from contact with the vehicle interior {or in one
case, from being crushed by the vehicle after ejection).

The accidents investigated did not include any cases of a safety belt being fastened
around both the adult and the infant in the adult's lap, although the Safety Board would
expect this also to produce very severe crushing forces on the infant in a crash,

Increased Risk of Death for An Unrestrained Child Ejected from the Vehicle

Case7:  About 12:30 a.m. on July 26, 1982, a 1976 Chevrolet sedan occupied by a
young couple and thelr two-year-old daughter who were returning home
after a weekend visit to the child's grandmother was traveling on a two-
lane State Route ki Maddox, Maryland, when the driver failed to
negotiate a curve and the vehicle ran off the road. The Chrevrolet
stdeswiped a utility pole, severed a wooden signpost, and descended a 4-
foot embankment, sliding on its side until it rolled over completely and
came to rest on its wheels in a soybean field., The two unrestrained
adults recelved minor injuries. The 2-year-old girl, who was sleeping
unrestrained on the rear seat, was ejected from the vehicle and died of
massive head injuties. (NTSB Investigation No. NYC82HCR03)

14/ D. Mohan and L. Schneider, "An Evaluation of Adult Clasping Strength for
Restraining Lap-Held Infants,” Human Factors, Vol. 21, No. 6, The Human Factors
Society, Inc., 1979,
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About 6:25 p.m. on November 28, 1982, the driver of a 1982 Oldsniobile
Custom Cruiser station wagon was eresting & hill on the New York
Thruway when he saw the brake ligh.. of vehicles stopping and colliding
on fey pavement ahcad and attempted to stop. The station wagon
skidded first to the left, then to the right on the slight downgrade and
struck the rear of a \ehicle with its left side, shattering the left rear
side window. The Oidsmcbile was traveling sbout 27 mph when the
impact occurred, and the vehicle it strueck was traveling about 10 mph,
The Oldsmobile was occupied by twe adults in the front seat and their
two children, who were sleeping on top of the folded down rear scatback
which formed part of the station wagon's rear cargo area. The two
restruined adults received minor injuries. The father, who was wearing &
lep/shoulder safety belt in the driver's seat, sustained a strained shoulder
and the mother, who was wearing a lap/shoulder safety belt in the right
front, sustained a strain of the lower right leg. The two unrestrained
children, ages 3 and § years old, were ejected from the cargo area
through the shattered left rear window of the station wagon, struck the
roof and hood of the other vehicle, and collided with the pavement.
They slid on the ice and came to rest on the roadway and shoulder about
50 feet ahead of the vehicles' point of rest. Both children sustained
multiple injuries, including fatal head injuries probably received when
they struck the pavement. (NTSB Investigation No. DCA83HCR03)

A particularly serious hazard to unrestrained infants and small ehildren in acecidents,
in addition to their being propelled into violent collisions with the vehicle interior and
other occupants, is ejection from the vehicle, Ejection increases the potential for
additional injury from windshield and window glass and collisions with the pavement, other
vehicles, and other exterior objects, thereby compounding injury severity and further
reducing the chances of survival. In five accidents investigated by the Safety Board, six
unrestrained children under 5 years old and one 5-year-old were ejected from the vehicle
durirg collision impacts or overturn (Cases 7-11). All but one of the children ejected were
fatally injured. An additional accident involving a child seated on a safety seat in which

?e was r;ot restrained by a safety harness or shield resulted in ejection with fatal injury
Case 42).

The only child ejected who was not fatally injured suffered serious injury in a minor
accident (Case 9) in which the only other occupant of the vehicle, an adult who also was
unrestrained, remained in the vehicle and escaped without injury. The 3-yecar-old boy who
was ejected sustained a concussion and fecial and knee abrasions from contact with the
vehicie interior, and a fractured elbow. The boy's collision with the pavement probably
contributed to the saverity of his head injury.

One of the accldents involving ejection {Case 11) was an extremely severe head-on
collision with a tractor-setnitrailer. Two children who were unrestrained in the rear seat
of the case vehicle and cne unrestrained adult in the front seat were ejected and fatally
injured. The unrestrained driver was thrown into the rear seat and remained in the
vehicle, but was fatally infured. While the proper use of child safety seats probably would
have prevented ejection and might have enabled the two children to survive, data on the
performance of child safely seats under such extremely severe impact forces are
insuffielent to support « finding as to the probability of the children's survival in this
accldent had they cesi . -c,ly reatralned. In this case, the possibliity of the children's
survival, even with proper us> of child safety seats, was compromised by the unrestrained
drivar being thrown Into the rear seat.
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In their testimony in the regionsl publie hearings, dor.tors and law enforcement
officers cited other acecidents involving ejection of children with fatal or severe
consequences. One mother's testimony described an accident in which her unrestrained
3-year-old son 1/as ejected and killed, while her unrestrained 22-month-old daughter
remained in the car and survived, although she was severely injured. (See appendix F.)

Noncrash Incidents — Unrestrained Children Killed or Injured During Swerves, Turns, and
Sudden Stops

Case 12:  About 2:30 p-m. on October 28, 1982, a mother, her two children, and
their grandmother were departing a local convenience grocery store in
Mt. Vernon, Kentueky, to return home. The grandmother was driving
her 1973 Chevrolat station wagon, and the children's mother was seated
In the right front. Her 4-month-old daughter was properly harnessed in a
child safety seat in the center front, and her 4-yecar-old son was in the
rear seat. As they drove away from the store, the boy was standing up,
leaning over the front seatback and playing with his sister. Suddenly, as
the station wagon was negotiating a slight left curve, the 4-year-old boy
fell to the pavement through the right rear door when it opened for
undetermined reasons, Before his grandmother could stop the station

wagon, the boy had been run over and fatally injured by the right rear
wheel. (NTSB Investigation No, MKC83HCR01)

Threa investigations of noncrash incidents highlight one of the most tragic and least
recognized Xinds of accidents that can occur to unrestr

In Case 43, & 2-month-old infant fell to th
front door swurg wide as his mothes backed the

the infant had been seated in a child safety seat with the harness not fastened and the
safety seat not secured to the vehicle, the infant was considered unrestrained.

Case 13 ipvolved a driver who mace a sudden stop to avoid collision with another
vehicle that mede an unexpected maneuver. Although he was traveling only 25 to 30 mph,
the driver was powerless to protect his unrestrained 4-year-old son. The boy was thrown
head-first into the windshield and sustainsd moderate head and facial injuries, although
the vehicle was not involved in a collision and no other person was harmed, In each
nonerash ineident investigated, the proper use of cither a chil
viould have prevented the child's death or injury.

Pediatricians and surgeons testitied in the public hearings that in their professional
experiences, cases of unrestrained children injured in nonerash incidents are common.
nt riding in his mother's lap, who was
fatally injured in a sudden stop when his head was crushed against the instrument panel by
his mother's body. No one else was injured in the incident. Evidence suggests that at
least one out of every four or five children injured while riding as passengers in motor
vehicles is injfured in a nonerash incident. Moreover, because nonfatal, noncrash incidents
typically are not reported to or investigated by police, more than 20 percent of all infuries
to child passengers may not be included in motor vehicle infury statisties, 15/

15/ Pyliis . Agran, M.D,, M.P.H., "Me<or Vehiele Occupant Injuries in None

rash Events,"
Pediatrics, Yol 67, No. 6, American Acade:ny of Pediateies, June 1981,

SR Bt e o e e S T L iR e @ . R HEEM R g BT Ry AR R i ¢ S Btk




-13-

ITOUSEHOLD INFANT CARRIERS AND HOME BOOSTER CHAIRS
UNSAPE FOR MOTOR VEHICLE USE

About 8 a.m. September 7, 1982, a 1975 Chevrolet pickup truck driven by
e father who was taking his 2-month-old and 3-year-old sons to the
babysitter was traveling through an intersection in Appleton, Wisconsin,
when it was struck on the left front side by a transit bus, The driver of
both unrestrained, sustained
ousehold infant carrier placed
ek seat. The infant was not in his infant
safety seat, which d borrowed from & Red Cross safely seat
loan program, & were leaving late for work and had not
taken the time to transfer him from the household infant carrier to the
infant safety scat. On impact, the infant and carrier were propelled into
the instrument panel. The infant sustained fatal infuries ineluding
multiple skull fractures with brain damage, (NTSB Investigation No.
MKC83HCR0s)

Four accidents investigated Involved the use of g household infant carrier or a home

booster chair, devices which are not designed for motor vehicle erash protection and
which are not safe for motor vehicle use,

In Cases 18 and 18, the carrier was placed on the front seat with both the carrler
and the infant unrestrained, Case 18 resulted in an infant fatality under relatively minor
to moderate impact forces in a side impact. In Case 18, a 23-d
household infant carrier wedy

sustained minor head and facial
dislodged and the infant slipp

infant was placed in the hou

times, the infant traveled unrestrained.)

In two accidents, children riding in & household infant carrier or home booster chair
were uninjured. One accident (Case 20) was a minor to moderate rear-end impacet in
which the carrier was reclined in a 's lap strap was
fastened around the
carrier and the baby,
remained secured, and the in
carrier in this accident bore a warning label stating,
being used (in conjunetion with g safety belt) for the p
found it less expensive than a child safety seat and bel
Following contact with a Safety Board accident investigator, the family fnvolved obtained
& child safety seat designed for motor vehicle crash protection,

A safety belt was
the sides of the booster chair and across the child's lap. The chair was
onjunction with a safety belt) for the purpose of protection because the

child was an "escape artist” who would not stay in a safety seat, according to his mother.
The child, restrained by the safety belt, was uninjured in a moderate collision in which the
vehicle overturned onto its roof and slid on its roof along the pavement before coming to

TN S A BT e e 4 s & 4 e .
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In both cases in which the ehild was uninjured, the crash forces were not severe £nd
the use of a safety belt around both the home infant carrier or home booster chair and the
child provided some restraint and prevented injury under the circumstances of the
accidents, However, even when used ir conjunction with a safety belt, home produets not
designed to withstand crash forces possess a significant potential for collapse cor
structural failure, which can result in serious or fatal injury to the child riding in it.

THE USE AND CRASH PERFORMANCE OF CHILD SAFETY SEATS

The Safety Board investigated thc uze and crash performance of 34 child safety
seats, including 16 different designs by 7 different manufacturers, in 31 accidents. These
investigations showed clearly, and in some. cases dramatinslly, that child safety seats can
save lives and prevent or minimize injury to infants and small children in motor vehicle
accidents, In the accidenis investigated, safety seats which were used properly
demonstrated excellent performance in crashes and, in many cases, safety seats provided
protection in some crash circumstances even when they were misused. 16/ in some cases,
however, misuse of the safety seat reduced or totally negated its protective function, and
without proper restraint, the child was killed or injured.

The accldents investigated provided substantial evidence that the use of child safety
sexts can be effective in saving children's lives and in preventing or minimizing injurles in
accidents. At the same time, the investigative findings underscore the importance of
proper use of child safety seats and indicate a need for special efforts to combat what
appears to be a significant misuse problem,

How Safety Seats Save Children's Lives and Prevent or Reduce Injuries

Case 21: About 8:10 p.m. on August 17, 1982, the driver of a 1982 Subaru occupied
by a family group en route to a local restaurant at Shawnee, Oklahoma,
lost control of the vehicle and crashed into the brick wall of a building at
& speed of about 30 mph. (See figure 3.) It took rescue crews about
30 minutes to cut through the car and extricate the four unrestrained,
seriously-injured adults. After the adults were removed, the rescuers
discovered a 3-month-old baby contentedly playing in a child safety seat
in the right front bucket seat of the car. The baby's father suffered
brain contusions, extensive facial fractures and lacerations, and a
crushed chest with all ribs fir :'ired. The mother suffered a ruptured
spleen, and both arms and one wrist were broken. One of the baby's
uncles, a 21-year-old man who was studying to be a pianist, suffered two
broken arins and a fractured vertebra which left him paralyzed from the
shoulders down. The other uncle suffered a fractured skull, a compound
fracture of one arm with nerve damage, and a dislocated ankle., The only
injury to the baby was a small bruise. (NTSB Investigation No.
MKC83HCRO03)

16/ The safety seat was considered properly used if it was installed in the vehicle and
adjusted exactly as the manufacturer's instructions specified and if the child was properly
restrained within the safety scat according to the instructions, The safety scat was
considered misused if any instruction for niotor vehicle use was not followed, or was not
followed exactly as specified, with regard to: the use of a tether strap (when required);
the use of a vehicle safety belt to tecure the salety seat to the vehicle; the use of a
harness and/or protective shield, as required, to restrain the child; the orientaticn of the

safely seat (forward- or rear-facing); or the upright or reclined adjustment of the safety
seat,
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Tigure 3.—Thirty-mph impact with brick building on August 17, 1982, at Shawnee, Oklahoma.
(Photo by Tracy Farley, courtesy of the Shawnee News-Star, Shawnee, Oklahoma)
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About 4:45 p,m, on November 1, 1982, a 1969 Chevrolet Camaro sedan,
occipied by a 21-year-old driver and her 3-week-old son, was traveling
southbound on a two-lano road in Florida. It was raining lightly and the
roadway was wet. The driver was negotiating an S-curve when an
oncoming 1981 Chevrolet 2287 sedan negotiating the curve northbound
crossed the centerline at about 40 to 45 mph and collided head-on with
the Camaro. The mother, who was unrestrained, sustained mmoderate
injuries, including a fractured nose, shattered knee, head and facial cuts
and bruises, and bruises on the chest, lower legs, and elbow. The
3-week-old infant, properly secured in & child safety seat in the right
front seat of ti.e Camaro, escaped without injury. This was the infant's
first *»ip in the safety seat, which had been purchased 2 days before the
accident. (NTSB Investigation No. NYC83HCRO2)

In 24 accidents investigated, 25 child safety seats provided sufficient protection to
prevent or minimize injuries to infants and small children. In the majority of cases, the
safety seats provided excellent protection, and the children did not eontact the vehicle
interlor and did not receive any impact injuries, although the crashes killed or injured
other restrained or unrestrained passengers in the same vehicle,

Y . T AT T s L o a2t

Six safety seats were being used properly when the aceident occurred, including four
which demonstrated excellent performance in moderate to severe crashes and two which
were involved in noncrash incidents. In 18 accidents, 19 safety seats which were misused

provided sufficlent protection to prevent or minimize injury under the specific accident
circumstances and misuse conditions involved.

i
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In the four crashes involving proper safety seat use, the consequences were
substantially more severe for other passcigers than for the children who were riding In
safety seats, (See table 1) Other restrained passengers in the same vehicle received
minor to moderate impaet injuries, and unrestrained passengers received moderate to
severe impact injuries. Of the four children who were properly protected by child safety
seats, one recelved a minor impact injury (a bruise), and three did not receive any impact
injury (although one received a moderate facial cut from being struck by broken window
glass). If the children had not been properly protected by child safety seats, they probably
would not have survived. The four crashes involved moderate impact forces, with the
exception of Case 21, in which the crash forces in the 30-mph impact with a brick building
were moderately severe (closely approximating the conditions of the 36-mph frontal crash
test required by FMVSS 213). According to written testimony prepared for the regional
public hearing in Dailas by the mother of the 3-month-old boy involved in the crash:

i
3
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A baby is absolutely nct safe in its mother's arms. Anyone whe saw how
badly crushed and open my forearm was weuld realize full well that my
baby would not have survived had I been holding him, 17/
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Two cases in which safety c2ats were used properly were nonerash incicents in which
the safety seats were not subjeoted to crash forees. However, the incidents illustrate the
effectiveness of proper restraint in preventing noncrash injuries to children. In both
cases, the children remained properly secured in their safety seats during the negotiation

of a curve or turn, while In each case an unrestrained child fell from the vehicle and was
struck by & wheel and fatally injured.

P

177 Statement of Mrs. Barbara Moore (see appendix F),




Table L—~Crashes involving proper use of child safety seats.

w—

CASE ACCIDENT ACCIDENT SAFETY SEAT INJURIES
NO. TYPE SEVERITY MAKE/MODEL ORTENTATION POSITION CHILD OTHER OCCUPANTS !
21 FRONTAL | MODERATELY | BOBBY-MAC REAR-FACING RIGH. T"RONT | 3-MONTH-OLD BOY 4 UNRESTRA
SEVERE CHAMPION MINCE. (BRUISE) ADULTS:
2 SEVERE
2 SERIOUS
22 FRONTAL MOLERATE @M INFANT REAR-PACING | RIGHT FRONT | 3-WEEK-OLD BOY 1 UNRESTRAINED
LOVE SEAT NO INJURY ADULT:
1 MOCERATE
23 LATERAL MODERATE | STROLEE WEE FORWARD~ LEFT REAR 2-YEAR-OLD BOY 1 RESTRAINED
CARE 597 FACING NO INJURY ADULT:
1 MINCR
24 LATERAL MOLERATE GM CHILD FORWARD- RIGHT FRONT | 2-YEAR-OLD GIRL 1 UNRESTRAINED
(NEAR SIIE) LOVE SEAT FACING MODERATE INJURY ADULT:
(FROM FLYING 1 MODERATE

GLASS ONLY)
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In 18 accidents (Cases 25 through 42) —-including 9 accidents in which one or more
other passengers in the same vehicle were killed or seriously injured - 19 safety seats
which were misused still provided sufficient protection to prevent or minimize injury to
18 children. Fifteen children riding In safety seats that were misused received no impact
injuries in the aceidernts. 18/ The other four children received minor or moderate injury
from side intrusion, or in one case, from contact with the side of the safety seat (resuiting
in a facial abrasion). In Case 42, the child's moderate injury due to side intrusion probably
would not have occurred if the safoty seat had been used properly; nevertheless, the
safety seat provided sufficient protwction to prevent potentially far more serious, and
possibly fatal, injury.

Three accidents in which safety seats provided protection, although the safety seuts
were misused, were remarkable. Case 26 was a severe frontal collision involving crash
forces approximately equivalent to a frontal collision into a concrete wall at 40 to
45 mph. The driver of the car, restrained by a lap/shoulder safety belt, was severely
injured. An 8-month-old boy in a rear-facing child safety seat in the right front seat
received no visible injury, slthough the family reported that the infant "acted like he was
scre" for about a week af... the accident. Although the safety seat should have been
installed facing forward according to the manufacturer's instructions, it probably
prevented fatal injury to the Infant in a crash that was substantially more severe than the
crash test required by FMVSS 213,

Two accidents iavolved a sharp contrast between the consequences to e restrained
child and an unrestrained child in the same vehicle. In Case 30, a 15-month-old boy riding
in a child safety scat in the center rear seating position was uninjured in & head-on
collision which resulted in serious injury to an unrestrained 3-year-old boy in the center
front seating position, who was thrown into the instrument panel. The safety seat, which
was misused, had been used by the 3-year-old boy until the younger child was born, and
then was used exclusively by the younger child.

Case 27 involved a car that was sideswiped by a motoreycle. Two children, both
about 2 years old, were riding in th< rear seat of the car. One child was riding in a child
safety seat, the required tether strap for which was not teing used, and the other child
was unrestrained. Their mothers were riding in the front seat, unrestrained. One mother
was uninjured, and the other rececived a cut on her arm. The unrestrained child, seated on
the side of impaet, was thrown sideward, then into the rear window, and was fatally
injured, prebably from contact with the vehicle interior or the motoreyele handlebar, The
child riding in the safety seat was not injured.

Misuse of Safety Seats—A Significant Problem

Misuse of safety seais was found to be widespread in the accldents investigated.
Only 6 of the 34 child safery seats In which children were riding when the accidents
occurred were being used properly. The remaining 28 safety seats involved in the
accidents were being misused. Although the accidents investigated were not selected to
provide a stacistically representative sample, the widespread incidence of safety seat
misuse with respect to the 34 safety seats involved In the accidents investigated is

18/ Four children recelved nonimpact injuriess two received minor and moderate injutles,
respectively, from flying glass; one recelved moderate Injury trom being struck by an
unrestrained passenger; and one received minor injury from biting her tongue.
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generally consistent with the extensive incidence of misuse identified by Physicians for
Automotive Safety and by the NHTSA in observational surveys of child safety seats in
normal everyday use, 19/

In the accidents involving the 28 safety seats that were misused; the misuse
conditions, the accident circumstances, and the impact severity varied. (See tadble IL) As
deseribed above, 19 safety seats provided sufficient protection under certain misuse
conditions to prevent or minimize injury under the circumstances of the accidents in
which they were involved. However, the remaining nine safety seats that were misused
did not provide sufficient protection to prevent fatality or minimize injury. The accidents
resulted in five children being kiiled and three injured in safety seats that were misused.
In six cases, proper use of the safety seat probably would have prevented the death or
prevented or minimized the injury to the child involved.
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The safety seats that were misused in the accidents represent more than one-half of
the current safety seat manufacturers or brand names and nearly one-half of the models
currently on the market {excluding booster seats). The misuse conditions identified in the
sccidents were not limited to certain manufacturers or models, but extended to at least
one model of every manufacturer or brand name represented and to 15 of the 17 safety
seat models involved in this study.

For the 28 safety seats that were misused, 49 usage >rrors were detected. The
misuse situations that were found covered a broad range of usage errors, and in 16 cases,
multiple usage errors were found, Multiple misuse situations usually involved two or three
separate usage errors, although the extreme case involved five errors. Any one of the
individual usage errors identified could potentially result in degradation of the protective
function of the safety seat in an accident. However, in the accidents investigated, the
actual effect of a particular usage error varied depending on the specific eircumstances
of the accident.

The most common usage error in the accldents investigated was the nonuse or
misuse of a tether strap when its use was required. In 12 cases, the required tether strap
was not used, end in 2 cases, the tether strap was misused (tied to a vehicle seatback or
door latch). Surveys by Physiclans for Automotive Safety and by the NHTSA have found
that the incidence of nonuse of a required tether is between 70 and 80 percent, and with
misuse (incorrect tether attachment) included, this figure rises to between 80 and
90 percent, 20/

A major obstacle to the proper use of tether straps is the difficulty of installing a
tether anchor in most vehicles. Installation requires the user to determine the proper
anchorage location and drill a hole or have the anchor installed by an automobile dealer or
garage. To facilitate the proper use of the tether straps, on December 11, 1880, the
NHTSA issued a rulemeking notice which proposed that FMYSS 210, Scat Belt Assambly
Anchorages, be amended to require that manufacturers of vehicles having a Gross Vehicle
Welght Rating of 10,000 pounds or less install tethe: anchorages or predrilled anchorsge

18/ Annemarfe Shelness end Jean Jewett, Physicians for Automotive Safety, "Observed
Misuse of Child Safety Seats,™ a paper prepared for the Society of Automotive Engineers
Child Injury and Restraint Conference, San Diego, California, October 17-18, 1983 (to be
published by the Soclety of Automotive Engireers in Proceedings of 27th Stapp Car Crash
Conference).
20/ Did.
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Table ll.--Mituse conditions identificd for 28
child safety scats in 27 aceldents.
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holes at all reermost seating locations. 21/ Although the proposed effective date of the
requirernents was September 1, 1981, the NHTSA still had not issued a final rule as of
September 7, 1983,

Since the rulemaking nntice was issued, most child safety seat manufacturers have
changed thefr product designs to eliminate the need for a tether strap and, &s of
September 1983, only twe conventional safety seat models requiring use of a tether strap
to meet the F’MVSS 213 30-mph crash test requirements were still being produced.
Hovever, the use of a tether strap increases the stability and safety of any forwerd-
facing safety seat, and some manufacturers offer optional tether strups which may be
purcihased separately to provide greater protection. In addgition, victually all booster seats
require the use of a tether strap to secure the booster seat's safety harness when it is uscd
in a rear vehicle seat. Because the lack of tether anchorages in vehicles continues to be a
major impediment to the proper use of required tether straps and also obstructs the
optional use of tether straps by parents who want to provide their children added
protection, the NHTSA should expedite the issuance of a final rule requiring that newly-
manufactured vehicles be equipped with tether anchorages.

The Safety Board is concerned that child safety seats which relv on the use » a
tether strap to demonstrate adequate crash performance are almost universally used
without it. The provision of tether anchorages in vehicles can be expected to
substantially reduce tether strap nonuse and misuse in the future, but some level of
misuse is likely to continue even when such anchorages are available, In the accidents
investigated, none of the injuries to child passengers could be attributed exclusively to
nonuse or misuse of a required tether strap. The Safety Board believes that there is a
need for the NHTSA to develop additional data on ire injury consequences of the nonuse
and misuse of required tether straps with conveatonal safety seats In accidents to
determine whether or not the reliance on the use of £ tether strap to meet the 30-mph
crash test performance requirements should continue to be permitted. Also there is a
need to examine the incidence and accident consequences of nonuse and misuse of tether
straps with booster seats to determine whethor the safety advantages of properly used
booster seats outweigh the injury potential associated with the nonuse or misuse of the
booster seat tether,

Failure to fasten the safety harness around the child and failure %0 secure the safety
seat to the vehicle had the most critical effect in degrading safety seat performance in
the accidents investigated. In three of the nine cases in which a safety seat did not
provide protection under misuse conditions, it was evident that the safety scat was being
used only 88 a place for the child to sit, not for protection. In Cases 43, 49, and 50, either
the -.safet¥ harness was not fastened around the child (and there was no armrest or safety
shield in front of the child) or the safety scat was not secured by a safety belt, or both,

In two other cases involving fatality or injury, the safety harncss was not fastened,
but the safety seat’s nonprotective armrest was in front of the child. Because the armrest
might have been misinterpreted as providing some protection, it was not clear whether or
not tha safety seat was being used for protection in Cases 44 and 51. However, nonuse of
the safety harness in both cases had a critical effect in negating safety seat performance.
Because of the potential for misuse of safety seats with nonprotective armrests and the
potentially critical effect of misuse in accidents, the extent of misuse of these kinds of

safety seats and the adequacy of the 20-mph misuse test specified in FMVYSS 213 need to
be further reviewed by the NHTSA,

21/ Notice of Proposed Rulemaking, Docket No. 80-18, Notice 1, "Federal Motor Vehicle
Safety Standards; Seat Belt Assembly Anchorages; Anchorages for Child Restraint
Systems,” Federal Register, Yol 45, No, 240, pp. 81625 ~ 816832, December 11, 1980,
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In the other four cases of misuse, the safety seat was considered used for the
purpose of protection because both the safety seat and the child were restrained. In two
of the four cases, misuse errors degraded the performance of the safety seat. In Case 45,
a 6-month-old infant was ejected from a forward-facing convertible safety scat between
the safety harness shoulder straps, which were not adjusted snugly, and he was fatally
injured by contact with the vehicle interior. The accident invelved substantial rotational
forces as the vehicle was spun arourd after being struck in the side. If the shoulder straps
had been adjusted snugly, or if the shoulder straps had been connected across the chest to
prevent displacement, the infant probably would have reinained secured in the saiety seat.

Some safety seats are equipped with a small "bib strap" or plastic harness clip which
can be used to hold the shoulder straps in position to prevent a child from slipping his
shoulders out of the safety harness during normal use. The eircumstances of this accident
suggest that the use of a bib strap or harness clip may offer potential safety benefits in
accidents as a means of holding safety Liarness shoulder straps in position to reduce the
possibility of the child being ejected between the stiaps. Maintaining the fit of the
shoulder straps may be especially beoneficial with infants, whose small size and narrow
shoulders make proper positioning and adjustment of the shoulder straps difticult, and may
provide some compensation when the safety harness is not fastened snugly.

Case 47 wss a near-side lateral impact in which the forward-facing safety seat and
the child rotated forward, resulting in fatal injury from contact with intruding sheet
metal. The vehicle safety beit weas routed improperly through the safety seat frame, and
the correct orientation of the safety seat with this infant should ‘1u1z been rear-facing, I
the safety seat had been used properly, it probably would have provided sufficient
restraint to prevent or minimize contact due to intrusion.

In one accident, because an infant and safety seat were crushed by an unrestrained
adult, even proper use of the safety seat probably would not have prevented the fatal
injury. Case 48 involved a 3-day-old infant who was being transported home from the
hospital. The infant was in a rear-facing infant safety seat in the center front position
when the car was struck head-on In the left front by another vehicle. The safety seat was
crushed into the steering column by the weight and acceieration of the infant's mother,
who was unrestrained in the right front. Although the safety seat was misused, it
prcbably would have provided sufficient protection if other passengers had been
restrained.

In another accident {Case 46), the effect of improper use of the child safety sect
could not be determined. The accident was a moderately severe head-on collision into a
utility pole. A convertible saiely seat was secured in the right rear seating position.
When nsed with a child weighing more than 17 pounds, the seat was designed to face
forward, with only a protective shield for restraint. The child in this case was &
15~month-old boy who welghed 21 pounds. He was correctly facing forward. However,
when a witness removed him after the accident, his arms were below the shield, not above
it. The safety seat could not be secured snugly to the vehicle because the vehicle safety
bolt utilized an emergency locking retractor which "locks up" only when its sensor is
activated by impact forces. The child's mother, unrestrained in the driver's seat, survived
with serious injuries. The crash caused the child's skull to dislocate from the spine, which
caused the spinal cord to be severed. The investigation identified four possible neck load
sources of the child's fatal neck inj.ry: head contact with the rear of the front seatback,
with the right interior side of the vehicle, with an ironing board that was being carried in
the car, or with the shield of the safety seat. FMVSS 213 does not contain neck load




-93-

eriteria or testing requirements, and the performance of child safety seots in preventing
serious neck injurles s largely unknown. Some one-time only, experimental crash tests
have been conducted by the University of Michigan Transportation Research Institute,
under a NHTSA contract, to attempt to roughly measure both relative neck load and
relative abdomina! load levels in crash tests of several different types of safety
seats. 22/ Although these tests were developmental only, they suggest that there may be
differences in both load levels in crash tesis of different safety seats. This area should be
further explored by the NHTSA through research and crash testing to determire the
feasibility and desirability of developing neck and abdominal load criteria,
anthropomorphic dummies, and testing procedures for child restraint systems.

Combating the Misuse Problem

The widespread incidencc of safety seat misuse warrants urgent attention because,
as more child passengar protection laws go into effect and safety seat use increases, the
number of safety seats misused can also be expected to increase. Fortunately, safety
seats are "forgiving" In the sense that, in many accidents, a safety seat will still provide
protection against death or injury under some misuse conditions, and, in some cases, will
provide partial protection although some injury may occur, However, unless effective
ways are found to combat the misuse problem, accidents involving needless fatalities and
injuries to children riding in safety seats that are misused can be expected to increase.
To combat and reduce the misuse problem, improvements are needed in the public
education programs, the safety seat loan programs, instructions given by safety seat loan
organizations, police training, traffic accident data systems, and safety seat design,
instructions, and labeling.

Improving Public Education Programs.—Publie education programs typically include
general infcrmation that safety seats must be used properly. Nonetheless, in some
accidents involving misuse, the user failed to follow the manu acturer's instructions even
after exposure to public education on the subject. There appears to be a need to
substantlally increase emphasis on the misuse problem in such programs and to include
more detailed and specific information about how various kinds of usege errors can
degrade safety seat ; erformance in crashes.

Improving Safety S2at Loan Programs.--Safety seat loan programs typically inelude
both general public education iI- formation and specific instructions (often including films
and a demonstration) for borrowers on using the safety seat properly. These programs
could ircrease emphasis on the misuse problem in both respects, and could provide

borrowers with detailed information about the potential effects of misusing the particular
safety seat being borrowed.

improving Police Traln}% and Traffic Accident Data Systems,—For both law
enforcement ar< accldent Investigation purposes, police need sufficient general
familiarity with safety seat use to recognize the most common or obvious usage errors
and to use a manufacturer's instructions to determine whether or not a safety seat
involved In a erash was used properly. The incorperation of safety seat use/misuse data in
accldent Investigation reports and the statewide traffic accident data compiled from
investigutive reports also is needed to identify the kinds of problems that are oceurring.

22/ Kathleen Weber and John Melvin, "Innovative Solutions to Child Passenger Protection

Problems," presentation at the National Highway Traffic Safety Administration,
August 16, 19883,
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In the course of normal law enforcement activities, law enforcement officers have
significant opportunities to identify usage errors, to provide the user information as to
how misuse errors can degrade safely seat performance, and to encourage corrective
action. Data on safcty seat use and misuse in actual crashes, which could be collected] in
police traffic accident reports and could be included in a State's traffic accident data
system, are needed to identify the kinds of problems that are occurring, as a basis for
adjusting child passenger safety programs to combat those probles:s more effectively.
Some jurisdictions have conducted training for police on safety seat use, and an increasing
number of jurisdicticns have tried to improve the occupant restraint data collected in
accident investigations and to ensure that limited child safety seat data are collected and
reported to the traffic accident data system. Generally, however, these kinds of
activities have been limited. In virtually all Safety Board-investigated accidents which
involved safety seat misuse, the misuse was not identified in the police report of the
accident,

Another reason for police training to identify safety seat misuse is that, in some
cases, news reports relying on police-reported information will report that a child was
killed in a safety seat in an accident, without reporting, for example, that the safety
harness was not fastened around the child and that the child was, in effect, unrestrained.
One accident investigated by the Safety Board in North Carolina (Case 3) was originally
reported as involving an infant killed in a safety seat. The investigation established that
the safety seat was being carried loose and unused in the rear of the car when the
accident occurred. The prompt identification of safety seat misuse (or nonuse) in
accidents can help to avoid unintentionally misleading media reporting, which may
undermine the publie education efforts undertaken by State and local jurisdictions,

Improving Safety Seat Design, Instructio 'and Labeling.—The misuse problems

identified in the accidents investigated by the Salety Board indicate that it is absolutely
essentinl that safety seat design and instructions for use of safety seats be as simple,
clear, and preécise as possible  However, trained professional highway accident
investigators familiar with child safety seats and their use found that instructions
accompanying many safety seats involved in the accidents were complex, Imprecice,
confusing, and not clearly illustrated. This was especially true for convertible models
where the thresholds specified for conversion from forward-facing to rear-facing
orientation and for changes between Infant and toddler harness routing were variously
specified in terms of when a child can sit upright by himself, a height or height range, a
weight or weight range, or a sitting height (which requires a special measurement
oxclusively for this purpose). In some cases, two different standards were used, and, in
one case, the instructions specified the use of a cushion under the child "if the child sits
:oo }'ow in relation to the shleld" without any guidance for determining how low is "too
OW.

In one study 23/ of factors affecting the acceptance and use of child safety seats,
"observations made during the study concerned the role of the marketplace and Federel
regulation In adversely affecting the design of child restraints. Marketing reactions to
the preferences of {ll-informed consumers have sometimes encouraged cumbersome and
uncomforteble systems with "something in front," to the exclusion of innovations in the
form of harness-only and other systems."” The study concluded that child safety seat

designers "need to concentrate on obvious, simple systems that accommodate real
children.”

23/ Kathleen Weber and Nancy Polchik Allen, "Child Restraint Systems: Factors
Atfecting Their Acceptance and Use," The HSRI Research Review, University of Michigan
Highway Safety Research Institute, Ann Arbor, May-June 1982, Vol. 12, No. 6.
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Some recent revisions of instructions have resulted in improvements. For example,
Questor Juvenile Furniture Company made significant improvements in instructions issued
with one of its safety seats, including improvements which were suggested by the findings
of one of the Safety Board's first accident investigations for the child passenger
protection study (Case 43). The instructions were revised with the assistance of a child
passenger safety consultant engaged for that purpose. Some manufacturers also have
begun to use labels on the safety seat to identify correat safety belt routing locations.
These kinds of inftiatives can help to make the correct locations readily identifiable, even
when the datailed usage instructions are not available or are not used.

FPMVSS 213 requires that child safoty seats have an instruction Jabel attached to the
safety seat itself, and that a more detailed instruction booklet be furnished with the
safety seat. However, in the accidents investigated, latels of some of the safety seats
had been torn off or were missing, wrinkled and difficult to read, or abraded. In some
cases involving misuse, including cases involving children who were killed or injuired, the
family did not have any instructions because they were not included with the seat when it
was purchased second-hand at a yard or garage sale or when it was handed down by a
friend or relative. Misuse appeared to be a prevalent problem in these cases, and some of
the seats were incomplete, with part of the harness missing, when they were acquired.
The fanily did not have the detailed usage instruetions and did not realize that the safety
seat was not complete.

SAFBTY BELT USE BY SMALL CHILDREN

About 11:45 a.m. on November 25, 1982, a 1979 Ford sedan occupied by a
17-year-old driver ard his 18-month-old niece was traveling on a 2-lane
U.S. highway near Cynthiana, Kentucky, when the Ford crossed the
centerline in a curve and collided head-on with a 1981 Oldsmobile sedan.
The unrestrained 17-year-old driver of the Ford sustained fatal head,
neck, and chest injuries. The 18-month-old girl, secured by an adult lap
safety belt in the center front seating position, sustained minor injusies
which included facial abrasions and a laceration of the upper lip. (NTSB
Investigation No. ATL83HCRO1)

Emphasis on the need for special protection for infants and small children may have
led to an incorrect perception that safety belts do more harm than good to children in
crashes. 24/ At a time when more children are riding in safety scats than ever before,
nearly all infants and small children who are not riding in safety seats are being
transported completcly unrestrained -- without even the use of available safety belts --
and the use of safety belts by older children is rare. 25/ There appears to be a need to
develop a better public understanding of the benefits and limitations of safety belt use by
children both to encourage greater use of child safety seats and other child restraint
systems for superior protection, and to reduce the incidence of children Leing transported
unrestrained when safety belts are available.

24/ Physlcians for Automotive Safety, "Safety Belts OK for Small Children,” PAS News,
Rye, New York, Pali 1982 - Winter 1982-83,

25/ James L. Nichols, Ph.D., Effectiveness and Efficiency of Safety Belt U%e Programy;
the Safety Potential of Sg‘fetg Belts, Child Restraints, and Programs to Promote Thelr
Use, National Highway Traffic Safety Administration, U.S, Department of Transportation,
January 1982.
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Testimony at the public hearings and other research and accident data from several
countries 28/ indicate that children of all ages (including infants) generally are safer in
crashes if they are wearing safety belts, especially in the rear seat, than if they arc
unrestrained. Pediatricians and surgeons testified that adult safety belts can prevent the
ejection of children, which would be likely to result in fatal or severe injury, and can
prevent or reduce the occurrence of fatal and cerious head Injuries, irreparable brain
damage, and other serious !njuries which may be suffered by unrestrained children who are
thrown against the vehicle interior or other passengers in a crash, Safety belt use also
can be expected to be virtually 100 preent effective in preventing child fatalities and
injuries in noncrash incidents. 27/

The limitations of safety belt use by children are known in a general sense, but have
not been fully crash tested in the leboratory, or fully documented in actual crashes
(largely because safety belt use by children is rare). Several decades of medical research
beginning In the 1920's identified unique anatomical characteristics of infants and small
children. In the 1950's and 1960’s researchers examining the question of effective crash
protection for children emphasized that infant and child anatomy differs from that of
adults in & rumber of ways which make the use of adult safety belts less effective in
protecting infants and children than adults. 28/ The increasing recognition of the need for
more effective protection designed specifically for ehildren led to the development of
child safety seats and other child restraint systems. The medical evidence that is
aveilable and limited data on crash injuries to safety-belted children indicate that while
safety belts prevent ejection and prevent or reduce impact Injuries to children from
contact with Interior vehicle structures, safety belt-induced fnfuries can oecur. Thke risk
of these kinds of injuries to children appears to be significantly greater for infants, and
generally appears to decrease with age, 29/ However, it is Important to stress that this
risk is less than the risk of transporting children unrestrained.

Parents and others transporting infants and small children need to be encouraged to
at least use safety belts to protect child passengers who otherwise would be transported
unrestrained. At the same time, crash test studies and further accident research are
needed to provide the public, legislators, and others with better information about the
benefits and limitations of safety oelt use by children at various ages so that informed
choices can be made about child passenger protection. Data currently available are
inadequete to answer questions about the relative degree of safety provided by a safety
belt to a child at various ages, what the limitations ere, and the kinds of results that can
be expected in crashes. There is a need especially for a greater understanding of the
interaction of safety belts with the body regions where they can be expected to localize

26/ Allan F. Williams, Insurance Institute for Highway Safety, "Restraint Use Legislation:
Tts Prospects for Increasing the Protection of Children in Cars," Accident Analysis and
Prevention, Vol. Il, Pergammon Press, I.td., 1979; Allan P, Williams and P. Zador, "Injuries
to Children in Automobliles in Relation tc Seating Location snd Restraint Use," Accident
Analysis and Prevention, Yol 8, 1977; and John W. Melvin, Richard L. Stalnaker and
Dinesh Mohan, "Protection of Child Occupants in Autemobile Crashes," Proceedings of the
22nd_Stapp Car Crash Conference, Society of Automotive Engineers, Warrendale,
Pennsylvania, 1978.

27/ Phyllis Agran, M.D,, M.P.H,, Op. Cit.

23/ A.R. Burdi, D.F, Huelke, R, Q. Synder, and G.H, Lowrey, "Infants and Children in the
Zidult World of Automotive Safety Design: Pediatric and Anatomical Considerations For
Derign of Child Restraints," Journal of Biomechanies, Yol 2, Pergammon Press, 1959.
\Presented at the American Society of Mechanical Engincers Third Biomechanical and
Humnan Pactors Division Conference at the University of Michigan, Ann Arbor,
June 12-13, 1969.)

29/ bid.
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crash forces — the pelvis, abdomen, spine, chest, and neck — at different stages of child
anatomical development.

Proper child passenger protection for older children also remains a problem. Motor
vehicle acecidents are the leading cause of death for children at all ages after the early
weeks of life. In 1982, nearly 3,500 children ranging from age 5 to age 17 were killed in
traffic accidents in the United States. In passenger cars and trucks only, during the last
5 years nearly 18,500 child passengers from age 5 through age 17 were killed in traffic
accidents. (See appendix H.,) Although substantlal progress is being made in improving
the safety of child passengers under age 5, little or no progress has been made in the
protection of children age 5 and older. Currently, virtually none of the 41 child passenger
protection laws are designed to foster the transition of children from safety seat use to
safety belt use. A notable exception is the State of New York, which in 1983 enacted
legislation which, in each of the next 4 years, gradually will extend the age requirements
for mandato? safety seat or safety belt use until children through the age of 9 years will
be covered effective April 1, 1987,

Moreover, there is no evidence that use of child safety seats leads to safety belt use
later, after a child outgrows conventional safety seats. In the accidents investigated by
the Safety Board, 14 child passengers ranging from age 5 to age 17 were unrestrained,
including at least two who had traveled in child safety seats until they hed outgrows
them. Ten of the older children were injured, two fatally. In two other accidents, two
¢hildren who outgrew their safety seats at age 3 or 4 also were unrestrained when the
accident cecurred, and both children were killed. Children, beginning when they are too
large to use conventional safety seats, need to be protected by cither safety beits or
booster seats designed for motor vehicle crash protection.

There is a potential for misuse of both booster seats and safety belts, Virtually all
booster seats require the use of a tether strap and safety harness unless the seat is used in
conjunction with a lap/shoulder safety belt. Considering the results of surveys indicating
that failure to install and use a tether strap with conventional safety seats which require
them is a common problem, similar problems may be encountered with the use of booster
seats, Crash test results for a booster seat used with a lap belt only, without the required
shoulder harness or tether strap, suggest that greater injiry can occur in a crash than
would occur to a child using a lap belt only, and there may be a greater potential for head
injury. 30/

While concern about potential neck injuries to small children using an adult shoulder
belt passing &cross the neck are considered by some researchers to be generally
unfounded, 31/ one study of children in crashes found that adult safet; belts did not
provide adequate protection to children when the safety belt was fastened
loosely. 32/ Crash tests have identified significant potential for serlous Injury when a
single lap safety belt Is fastened around two children. [n the tests, the bodies of the
dummies collided with each other. 33/

30/ Kathleen Weber and John Melvin, University of Michigan Transportation Research
Institute, "Dynamic Testing of Innovative Sclutions to Child Protection Problems,"” presen-
tation at the National Highway Tralfie Safety Administration, Washington, D.C,,
August 16, 1983.

31/ A. F. Williams and P. Zador, Op. Cit.

32/ B. A, Vazey, Child Restraint Field Study, Traffic Accident Research Unit,
Department of Motor Transport, New South Wales, Australls, November 1977.

33/ Kathleen Weber, University of Michigan Transportation Research Institute,
presentation at Lifesavers Conference sponsored by the National Safety Council and the
National Highway Traffic Safety Administration, U.S. Department of Transportation,
Denyer, Colorado, April €, 1983,




In one acoident investigated by the Safety Board (Case 53),
sharing & single lap/shoulder safety belt with an adult in the right
also was out of position on impact, with her

Another accident investigated by the Safety Board (Case 41) involved a lateral right
side impact to the vehicle ¥ith secondary Impact in the right front. A 4-year-old girl was
lap-type safety belt in the left rear, Id boy seated In a
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injuries. In this accident, the 4 survived If she had been
properly protected by a child sa trained the movement of
her upper torso and head and p
seat in the right rear. However,
needed in child safety seats thr
injury potential from an unr
Installed in the vehiele,

THE ECONOMIC COSTS OF CHILD PASSENGER DEATHS AND INJURIES

In addition to the tragie human costs of crash ¢
and their families in terms of fatalities,

Testimon‘y presented et the Safety Board's public hearings included some indicatiohs

of the kinds of costs that can be involved when a child is killed or infured in a motor
vehicle aceident. Dootors and other health professionals from several parts of the
country testified that the cost of a single emergency room visit for a child with very
minor infuries who is treated and released Immed tely typically would be about $50 (less
than the cost of most safety seats), or up to about $200 i a few X-rays or routine tests
are necessary. For minor injuries requiring hospitalization, the cost would run several
hundred dollars for each day in the hospital, with additional costs for tests, x-rays,
medications, and followup examinations after discharge.

of 12 children between 12 months old and

€ accldents and treated at St. Louis Children's

-month period. The average hospital stay was 2 weeks,

and the costs incurred during their hospitalization alone ranged from $93¢ to $26,839,

of Community Services Development, St. Louis Children's
ase Examples: Cases Treated at St. Louyls Children's Hospital Who Were
Involved in Automobile Accidents and Survived," unpublished summary,
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with an average cost of $6,226. It was estimated that the mcdical costs for 20 pereent of
the children were paid by Medicald funds from Missouri and Federal tax dollars.

In a typical example of a serfously injured child with a broken neck, witnesses
testified that the injury would require approximately 21 days in an acute care hospital at
a cost of about $600 per day, and an additional 4 months care in a rehabilitation hospital
at a cost of approximately 578,000, for a total cost of more than $90,000 (not counting
any additional costs which might be expected following hospitalization).

As an indication of the kinds of costs that can be incurced for treatment of children
severely injured and disabled in auto accidents, one witness cited an actual case of a
patient treated at the Rehabilitation Institute of Chicago and Northwestern Children's
Memorial Hospitel, which together constitute the largest of the 17 spinal cord Injury
treatment centers in the United States. 35/ The patient, an 18-day-old girl, was injured in
a low-speed collision while taking her second car ride with her grandparents, She was
eradled in the arms of her grandmother and on impact was crushed by her grandmother's
body, resulting in a brain stem contusion. Three years after the accident, the child was
still b}alleved to be cortically blind, and she had not been able to ingest food or breathe for
herself.

From the time of her injury to hur first bi~thday, the baby was kept alive by life
support systems in the intensive care unit of Children's Memorial Hospital. When she was
discharger], the hospital costs were $450,000. At that time she was brought home, where
she recelves continuous nursing care and must be on & ventilator most of the day.

Before she was 3 years old, the child's care had cost $700,000. Her parents raised
more than $15,000 of that amount and their insurance company paid the rest. At an
annual cost of more than $100,000 for the child's continuing medical care and
rehabilitation, the $1 million limit on the insurance policy was expected to be reached
before the child's sixth birthday.

Although this is an extreme example, it is not an isolated case. Another medical
witness cited the case of a child who has now been hospitalized for nearly 10 years as a
result of a spinai cord Injury suffered in a motor vehicle aceident, and whose care has cost
more than $1 million. 38/ These kinds of cases, and many others involving medical costs
of hundr~ds of thousands of dollars, occur annually.

Besides the economic costs of injuries to children in crashes and noncrash incidents,
other evidence suggests that substantial additional costs result from accidents caused by
unrestrained children. One study of a majority of the reported accidents which occurred

35/ Testimony of Ms. Mary Beth Berkoff, Director of Accident Prevention, Rehabilitation
Institute of Chicago, before the National Transportation Safety Board, Public Hearing on
Child Motor Vehicle Passenger Safety, St. Louis, Missourl, March 24, 1883.

36/ Testimony of William A. Anderson, M.D., Director of Emergency Services, The
Children's Mercy Hospital, Kansas City, Missouri, before the National Transportation
Safety Board, Public Hearing on Child Motor Vehicle Passenger Safety, St. Louis,
Missouri, March 24, 1983.
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in North Carolina during & 5-year period identified 748 accidents caused by unrestrained
children. 37/ The accidents occurred when the children either interfered physically with
the driver or the vehicle controls, or distracted the driver by falling onto the floor or by
moving around the car, ete. Besides the occupants of the vehicles in which the
unrestrained children were riding, the accidents involved 562 other persons (other
motorists, their passengers, bicyclists, or pedestrians) and resulted in 1 fatality, 572
injuries, and costs of at least $4.1 million. The study found that all the accidents could
have been prevented if the children had been properly restrained. In 309 other accidents
which resulted in costs of $1.5 million, the information about the accidents was
insufficient to determine whether or not the accldents were preventable.

CHILD PASSENGER PROTECTION LAWS—BENBFITS,
LIMITATIONS, AND LOOPHOLES

The first child passenger protection law in the United States was enacted in
Tennessee in 1977 as the result of a campaign led by pediatriclans, Effective January 1,
1978, the law required that children through age 3 be properly protected by a child safety
seat when transported by the child's resident parent or legal guardian in a vehicle owned
by the parent or legal guardian. The law established a fine of $2 to $10 for violation. The
Tennessee law also included an amendment which permitted a child to be held in the arms
of an older passenger in lieu of being protected by a child safety seat. The amendment
was known as the "Babes in Arms Amendment,” but later became known as the "Child
Crusher Amendment" after some 13 infants and small children were killed in accidents in
Tennesse.;e while tiding in the arms of other passengers. The amendment was repealed in
1981, 38

After enactment of the law, & 3-year public information and education program was
begun with funding from the Governor's Office of Highway Safety and the NHTSA, The
purpose of the program was to inform the public about the requirements of the law and to
provide publie education through a campeign which included brochures, biliboards, posters,
public service announcements, and news media reporting. A child safety program was
conducted by the Tennessee Department of Public Health with the goal of establishing
safety seat loan programs throughout the State in all 95 county health departments.

Initially, oral warnings were given to violators, then law enforcement officers began
to issue citations; aggressive enforcement did not actually begin until September 1979.
The Tennessee Highway Patrol In the Department of Safety also developed a positive
enforcement policy under which all 800 Highway Patrol crulsers were equipped with ehild
safety seats for troopers to loan to violators on-the-spot. The seats were to be returned
at the time of the court appearance, and if the violator could show at that time that a
safety seat had been acquired, the law enforcement agency would ask the court to waive
the fine and court costs. Although thousands of citations were issued, virtually all

377 William L. Hall and Forrest M. Council, Highway Safety Research Center, University
of North Carolina, "Warning: In Cars, Children May Be Hazardous to Their Parents’
Health: The Role of Restraints in Preventing Collisions," Proceedings of the Twenty-
Fourth Conference of the American Association for Automotive Medicine, AAAM, Morton
Grove, Iilinois, 1930.

38/ Testimony of Robert 8. Sanders, M.D., before the National Transportation Safety
Board, Public Hearing on Child Motor Vehicle Passenger Safety, Dallas, Texas,
January 13, 1983; and Robert S. Sanders, M.D., "Legislative Approach to Auto Safety:
The Tennessee Experience," in A.B. Bergman, ed., Preventing Childhood Injuries, Report
of the Twelfth Ross Roundtable on Critical Approaches to Common Pediatric Problems,
Ross Laboratories, Columbus, Ohio, 1982.
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violators appeared in court with the required proof, and the assessment of a fine was
extremely rare. When glven a citation, violators frequently thanked Highway Patro)
Troopers for their concern and assistance. In terms of fostering good law enforcement-
community relations, the enforcement policy was considered the most effective publie
relations activity in the history of the Tennessee Highway Patrol. 38/

Child safety seat usage rates in Tennessee began to increase after enactment of the
child passenger protection law. After the public information and education and safety
seat loan programs were established to support the law, usage rates reached 29 percent,
or more than triple the prelaw average of 9 percent. However, the impact of the law and
the support programs on usage was considered to have been weakened to some extent
because for the first 3 years citizens could also comply with the law without safety seat
use by having children ride in the laps of their parents or other passengers. 40/

Before the Tennessee law was enacted, 20 to 25 child passenger fatalities occurred
yearly in the State in the 3-and-under &ge group covered by the law. After the law's
enactment and the supporting enforcement, public information and education, and safety
seat loan programs were put in place, child passenger fatalities in that age group dropped
to 15 in 1980, 10 in 1981, and 6 in 1982. While the reductions may have been affected
somewhat by other factors (such as changes in the accident exposure of this age group),
the reductions are considered to be attributable primarily to the child passenger
protection law and support programs.

In the § years following enactment of the Tennessee law, other States gradually
began to enact similar legislation, and those Siates are beginning to report similar results.
For example, during the first 10 months after the North Carolina law went into effect
child safety seat use by children under age 2 increased from 30 percent to 46 percent and
an estimated 8 deaths and 23 serious injuries were prevented. 41/ Since the Rhode Island
law became effective on April 1, 1981, Rhode Island has not reported a single child
passenger death in the 3-and-under age group covered by the law. During the first 9
months the Michigan law was in effect, total child passenger casuslties (fatalities and
injuries combined) in the 3-and-under age group covered dropped by 31 percent compared
to the same period the previous year, while adult motor vehicle occupant fatalities
dropped only 10 percent.

All 41 child passenger protection laws which had been enacted in the United States
by mid-1883 contain provisions which define and iimit thelr applicability. While some
limitations are necessary, others have the effect of excluding children from the

387 Testimony of Sgt. Marion Ramsey, Tennessee Highway Patrol, before the National
Transpottation Safety Board, Public Hearing on Child Motor Vehicle Passenger Safety,
Dallas, Texas, January 13, 1983; and Gene Roberts, Commissioner, Tennessee Department
of Safety, "Child Passenger Safcty: The Tennessece Enforcement Strategy," paper
gresented at the International Forum on Occupant Restraint, Toronto, Ontarlo, Canadas,
une 1-3, 1851,

40/ Randy L. Perry, et al, op. cit., and Allan F. Willlams, "Evaluation of the Tennessec
Child Restraint Law,” American Journal of Public Health, Yol 69, American Public
Health Association, 1979, .

41/ University of North Carolina Highway Safety Research Center, The North Carolina
Child Passenger Protection Law: Summary of Pirst Year Experience, Interfm Report to

the General Assembly, June, 1983,
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protection of the law unnecessarily, Consequently, the laws fail to place a clear
prohibition on transportation of children urrestrained. Accident investigations illustrate
the geps created by four kinds of limitations: those on the adults responsible for
complying with the law; those on the children who must be protected; those based on
"personal needs” exemptions; and those which restrict the enforcement of the law. (See
Summaeary of Child Passenger Protection Laws at appendix G.)

Adults Responsible for Complience

On September 4, 1982, in an accident near Winston-Salem, North Caroling, a
9~month-old girl riding ir. her grandmother's lap was killed, along with her grandparents
(Case 3). A child safety seat that was being carried loose and unused in the rear of the
car was ejected during Impact and was found lying next to the car after the accident. If
the baby had been riding properly secured in that safety seat, rather than riding in her
grandmother's lap, she probably would have survived the accident. North Carolina's child
passenger protection law had been in effect for 2 months when this acecident occurred.
The law applies to every driver required to have a North Carolina driver's license when
transporting his or her own child under age 2 in his or her own motor vehicle; it does not
apply to transportation of children by any other person, including grandparents, other
relatives, or friends.

Laws in 33 States, expressly or indirectly, restrict the applicability of the law to
residents of the State, or to drivers of vehicles registered in the State, or both. In 16
jurisdictions, the law applies to the child's parent or legal guardian only, and 11 of those
laws are further limited to motor vehicles owned by the parent or legal guardian. Three
laws are limited to drivers who regularly and customarily transport a small child, and two
provide exceptions for use of a tomporary or a substitute vehicle.

The effect of these limitations in many cases is to exclude Infants and small
children from the protection of the law because the person transporting them is not
subject to the law, The limitations may have been made for reasons that seemed valid at
the time of enactment -- for example, out of ¢oncern that having to purchase a child
safety seat would be an unreasonable financial burden for persons other than a child's
parent or guardien, or for nonresidents who were not subject to similar requirements in
their own State. Now, however, four out of five States either already have a child
passenger protection law in effect or will have one in effect by mid-1984, and more laws
are expected to be enacted by the remalning States. Rather than excluding from the
coverage of the law children in nonparental driving situations and allowing them to be
transported with no protective restraint, some States, such as California, provide a safely
belt option. Under the California law, the child passenger protection requirement may be
met by use of either a safety seat or a safety belt in a nonparental driving situation or
when a parent is driving someone else’s vehicle,

Children Not Required to be Protected

Many children also are excluded from the protection of the law by provisions which
limit applicability only to cerwain children based on age, welight, height, or some
combination thereof. The laws vary considerably, with 3 covering children through 1 year
old only, 2 extending through age 2, 20 through age 3, 10 threugh age 4, 4 through age 5, 1
through age 9, and 1 which applies to children 40 inches or less in height. Some laws
provide exemptions for children whose welght meets or exceeds 40 pounds or who obtain a
physiclan's certificate indicating that safety seat use is impracticable due to the child's
size or welight, or medical reasons. Others provide a safety belt option, rather than an
outright exemption, based on age, size, or weight.
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In some of the accidents investigated, children who were not covered by an existing
child passenger protection law were not using any protective restraint and were Killed or
injured. Por example, in Mt. Vernon, Kentucky (Case 11), an unrestrained 4-year-old boy
who was fatally injured in & noncrash incident when he fell from & moving vehicle was
42 inches tall — 2 inches taller than the maximum height specified by the Kentucky law
for mandatory safety seat use. This law requires the supcrior protection provided by a
safety seat until a child outgrows it, and then does not require any protection at all

In an aceident in Herkimer, New York (Case 8), a 3-year-old girl and her 5-year-old
brother, both unrestrained, were ejected from the family station wagon, collided with
another vehicle and the pavement, and were fatally injred Both children almost
certainly would have survived, probably with little or no injury, it they had been wearing
safety belts. However, the New York child passenger protection law in effect at that
time covered children only through age 4, and, thus, did not apply to the 5-year-old boy.
The law did apply to his 3-year-old sister; however, she was 42 inches tall and had
outgrown her safety seat. The New York law was amended in 1982 to include a safety
belt option for 4-year-old children, but the option was not extended to 3-year-olds too
large to use conventional safety seats. In other accidents investigated by the Safety
Board involving infants and small children, 10 other unrestrained children over 4 years old
were killed or injured. Safety belt options provide a means of extending child passenger
protection requirements to older children who are not covered by existing laws as well as
to children who cannot use conventional safety seats because of their size or weight.

Exemptions for Nursing, Dispering, or Other "Personal Needs”

An accident which occurred November 2, 1982, in Austin, Texas, involved & young
mother who was nursing her 5-week-old son i the front seat of their 1974 Subaru while
her husband was driving.  All three occupants were unrestrained. A drunk deiver
traveling in the opposite direction In a 1968 Ford sedan suddenly veered across the
centerline and collided head-on with the Subaru. The baby's father was serlously injured
and the mother susteined moderate injuries. The S-week-old baby was crushed into the
instrumient panel by the weight ana acceleration of his mother's body and died of massive
head injuries.

Since Texas had not enacted a child passenger protection law, it was not unlawful
for the baby not to be properly protected by a child safety seat while he was being nursed
by his mother. This practice also would not have been unlawful in five of the States that
do have child passenger protection laws. In the five States ~-CGeorgia, Michigan, North
Carolina, Tennessee, and South Carolina — a child does rot have to be properly protected
when the child is being nursed, and some of the exemptions extend to situations when an
adult is attending to a child's "personal needs" or when a child "has any distress which
mekes it impractical to use a child restraint system."

"Personal needs" exemptions are based largely on convenience and do not adequately
rotect the child's health and safety. The exemptions may encourage or perpetuate a
alse notion that it Is somehow "safe" to transport a child without proper protection if the

child is being nursed or diapered. However, the Austin, Texas, accident shows that it is
dangerous for a child to travel without proper protection while persenal needs are being
accommodated, even for a brief period. If a child has & personal need which cannot be
attended to while the child is properly restrained, it should not be attended to while
traveling in & moving vehicle.
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Enforcement Limitations

The intent of child passenger protection laws is positive, rather than punitive. As
one witness testified in the public hearings, child passenger protection laws are "education
with teeth.” 42/ Thelr nurpose is to encourage the safe transportation of children and,
cspecially, to encourage families to obtain and use child safety seats to protect infants
&nd small children properly. Consequently, most laws provide that the fine specified for
viclations either must or may be waived upon showing proof that a child safety seat has
been obtained. While the existence of a child passenger protection law in itself serves an
educational function, the law must be enforced to be fully effective.

The child passenger protection laws of two States — Arizonn ¢énd New Mexico -- do
not permit law enforcement officers to stop & vehicle solely {or the purpose of enforcing
child passenger protection requirements. In effect, law enforcement officers in those
States are prevented from enforcing the child passenger protection law even when a
particularly hazardous situation, such as a child riding in the lap of a driver ¢r passenger
or standing in a moving vehicle, is observed, unless the officer has another reason for
making a stop (such as a violation of another law). The child passenger protection laws of
three other States — Kansas, Kentucky, and Oklahoma — do not provide any penalty for
violations, and instead restrict enforcement action to the issuance of an oral or written

warning which may bLe accompanied by printed educational materials provided to
violators.

Even in States which do not have such restrictions, law enforcement agencies in
many cases may not be conducting an active enforcement campaign. While much of the
focus of child passenger safety efforts has been concentrated on the passage of legislation
and the development of public information and education programs, there is a growing
recognition that the implementation of the laws, and cspecially their enforcement, has
not received sufficient attention. An increasing number of jurisdictions are finding that
the passage of a child passenger protection law is just the beginning, and that a
considerable amount of effort is required for effective planning and coordination of its
implementation.

In addition to the law enforcement training discussed previously, a critical element
of implementation is the training and education of law enforcement officers in the
positive role that they have in enforcing a child passenger protection law. It cannot be
assumed that individual officers and their superiors will sutomatically be supportive and
committed to enforcing a child passengeir protection law in the absence of such training
and of a written enforcement plan.

The National Child Passenger Safety Association is concerned about the
implementation of child passenger protection laws and is in an excellent position to assist
the States in identifying implementation problems and developing effective
implementation programs which would address the need for effective law enforcement
plans and training, public Information, education and safety scat loan programs, the

evaluation of the effectiveness of such laws and programs, and efforts to combat safety
seat misuse.

42/ Testimony of Robert S. Sanders, M.D., before the National Transportation Safety
Board, Public Hearing on Child Motor Vehicle Passenger Safety, Dallas, Texas,
January 13, 1983,
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TOWARD FURTHER ADVANCES IN CHILD PASSENGER SAPETY:
BLEMENTS OF AN EFFECTIVE CHILD PASSENGER PROTECTION LAW

Based on the foregoing analysis, the Safety Goard believes that to prevent or reduce
more effectively WP needless death, disability, and disfigurement of children in motor

vehicle accidents and nonerash incidents, child passenger protection laws should
incorporate the following major o} ments.

A. Agec and Type of Protection

1) For infants and children through 4 years old whose holght does not exceed 40
inches and whose welght does not exceed 40 pounds, require use of a child
safety seat or other child restraint systam; for a child 1 year 2ld or older
transported by a person other then his or hep parent or legal guardian, or in a

vehicle which is not owned by the parent or legal guardian, permit use of &
safety belt, preferably in the rear seat, in lieu of a child safety seat.

2)  Por infants and children through 4 years old whose height exceeds 40 inches or

whose weight exceeds 40 pounds, require use of a safety belt, preferably in the

rear seat, or a child restraint system, such as booster seat, which fis
appropriate for the child's height and welght,

3)  For all children age 5 and older, require use of a vehicle safety belt or a child
restraint system, such as a booster seat.

Person Responsible for Child's Protection

The driver is responsible, except when the child's parent or legal guardian is
present in the vehicle.

C. Vehieles Subject to Child Passenger Protection Requirements

All vehicles equipped with safety bults at the time of manufacture or
currently equipped with safety belts.

D. Specific Prohibitions

1)  Temporarily unrestraining a child for nursing, feeding, or diapering.

2)  Using household infant carriers or home booster chairs not designed for motor
vehicle crash protection.

3)  Leaving a child under age 5 secured in a child safety seat or child restraint
device in a vehicle that Is unattended by an adult,




1.

4.

Acceptable Child Safety Seats and Child Restraint Systems

Those which meet applicable Federal Motor Vehicle Safety Standards in effect
at the time of manufacture,

Proper Use Required

1) A child safety seat or other child restraint system must be used exactly in
* accordance with the manufseturer's instruetions,

2) A safety belt must be u
vehicle manufacturer,

Penalty for Noncomplianee

1)  An sppropriate fine, which muy de waived for the first violation upon provision

of proof that a child safety scat or other appropriate child restraint system
has been acquired within a period of time established by the law.

sed properly, according to the instructions of the

Enforcement

Evidence of violation is sufficient cause for enforcement without the
occurrence of a separate violation of law or other prerequisite.

Evaluation -

Ongoing or perlodic evaluations of effectiveness of State law, including

measureinents of the degree of compliance, the degree of misuse of child

safety seats, the degree of enforcement, and accident consequences to
restrained and unrestrained child passengers,

CONCLUSIONS

It is extremely dangerous for an infant or child to be transported in a motor vehicle
without proper protection at any time, under any circumstances.

An infant or child in a moving vehicle cannot be restrained and protected properly
by being held in the arms of another passenger, which adds the danger of the child
being crushed against the vehicle interiop by the wreight and acceleration of the bodv

of the holder in an accident, and increases the risc of fatal or serious injuries to the
child.

Ejection of an unrestrained child from

serious injury from striking the pavemant, other vehicles, or other exterior objects,

In addition to the danger of injuries resulting from contact with the vehicle interior
before and during cjection, '

& vehicle increases the danger of fatal or

Children riding unrestrained in a motor vehicle ar
injured even if the vehicle is not involved In a crash;

common driving maneuvers, such as sudden stops,
unrestrained child falling from a moving vehiele.

e In danger of being killed or
death or injury can result from
turns, swerves, or from the
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Household infant carriers and home booster chairs are not designed to provide any
arotection for children in motor vehiele acecidents and cannot be relied upon to do
SO.

Child safety seats, when used properly according to the manufac.urer's instructions,
can provide excellent protection against the death or serious injury of children in

motor vehicle accidents.

A second essential element of child passenger protection i{s that all other vehicle
occupants be properly restrained to prevent fatal or serious injury to a child from
violent contact with unrestrained occupants propeiled by crash impaet forces.

Misuse of child safety seats appears to be a significant and widespread problem.
While in some kinds of accidents, a misused safety szat may still provide some
protection, misuse can reduce or totally negate the protection provided by a safety
seat.

The most prevalent misuse problem encountered in the Safety Board investigated
accidents was the failure to use or to correctly anchor the tether on safety seats
which require a tether and which rely on its use for efiective crash performance. In
almost every case where a tether was required, it was not used, and when it was
used, it was sometimes tied to some part of the vehicle, rather than being properly
secured to &n anchor installed for that purpose.

Two of the most safety-critical misuses uncovered in the accidents investigated
were the failure to fasten the safety seat harness around the child (or not securing it

snugly) anu the failure to use the vehicle safety belt {or failure to fasten it in the
correct place on the safety seat) to secure the safety seat tightly to the vehicle. In
the accidents investigated, these errors allowed infants and small children to be
propelled from the safety seat, or both the safely seat and the child to be propelled
together, against the vehicle interior.

Additions] safety seat design improvements may be needed to prevent injury to a
restrained or unrestrained vehicle occupant resulting from contact with a safety
seat installed in the vehiele.

The possibility of developing abdoniinal ioad and neck load criteria, anthropomorphic
dummies, and dynamic test procedures for certification of cuiild safety seats should
be explored by the National Highway Traffic Safety Administration through further
research and developmental crash testing.

To combat the problein of misuse of child safety seats, additional action is needed
to place special emphasis on the misuse problem in child passenger safety public
education programs and in safety seat loan programs, to train law enforcement
officers to identify misuse in their enforcement and accident investigation
activities, to identify through accident data the kinds of misuse problems that are
occurring in accidents, to determine their magnitude, and to simplify safety seat
design and impreve manufacturers' usage instructions and labels.

Many children are cut off from the benefits of child passenger protection laws by
statutory provisions which unnecessarily limit the scope of the law in terms of the
adults responsible for compliance, the children covered by the law, and the
cireumstances in which the law applies.
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Virtually nonie of the child passenger proteation laws enacted as of mid-1983 are
dasigned to foster the transition of children from safety seat use to safety belt use;
the vast majority of the laws require that a 1thild be provided the supecior protection
of a safety seat until age 1, 2, 3, 4, or 5 (often with a safety belt option at the upper
end of that age range), but permit a child fo be transported without any protection
whatsoever after the maxiinum age specified.

The proper use of safety belts by infarts and small children, although not as
effective as the proper use of safety seats in preventing death or injury, should be
encouraged for those driving situations fn which a child at any age would otherwise
be transported unrestrained.

Crash test studies and ».cident data sare needed to evaluate the use and crash
performance of safety t..:s by small children, to better identify injury prevention
benefits and limitations, and (o provide guidance to legislators and the public.

The economic costs of motor vehirle deaths and injuries to unrestrained children
(and adults) In the United States sre paid by all American citizens through higher
taxes for police services, emergency medical services, medical care and
rehabilitation, public health and highway safety programs to reduce child fatalities
and injuries, and special education for the handicapped; through higher hospital
costs; and through higher inst:rance premiums.

Accidents caused by unrestrained children erdanger the health and safety of other
motorists and their passangers, pedestrians, bicyelists, and others, and result in
substantial additional costs to taxpayers and consumers.

RECOMMENDATIOMS

As a result of its Safety Study of Child Passenger Protection Against Death,
Disability, and Disfigurement in Motor Vehicle Accidents, the National Transportation
Safety Board made the following recommendations:

-~to the Governors and legislative leaders of Alaska, ldaho, lowa, Louisiana, South
Dakota, Texas, Utah, Vermont, Wyoming, American Samoa, Guam, Puerto Rico, and the
Virgin klands:

Fnact legislation requiring che proper protection of children traveling in
motor vehicles, following as closely as possible the elements set forth by
the National Transportation Sefety Board in {ts Safety Study, "Child
Passenger Protection Against Death, Disability, and Disfigurement in
Motor Vehicle Accidents.” (Class H, Priority Action) (H-83-49)

Include, as part of a statewide child passenger safety program, public
information and education activities specifically aimed at combating
misuse of child safety seats. (Class II, Priority Action) (H-83-50)

--to the Governors and legislative leaders of Alabama, California, Connecticut,
Delaware, Florida, llinols, Kansas, Kentucky, Massachusetts, Michigan, Minnesota, New
York, North Carolina, Chio, Rhode Island, Tennessee, Virginia, West Virginia, and
Wisconsin:

Include, as part of a statewide child passenger safety program, public
information and education activities specifically aimed at combating
misuse of child safety seats. (Class II, Priority Action) (H-83-51)
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--to the Governors and legislative leaders of Arlzona, Arkansas, Colorado, Georgia,
Hawali, Indiane, Maine, Maryland, Mississippi, Missouri, Montana, Nebraska, Nevada, New
Hampshire, New Jersey, New Mexico, North Dakota, Oklshoma, Oregon, South Carolina,
Washington, and the Mayor and Chairman of the Couneil of the Distriet of Columbia:

Include, as part of a statewide child passenger safety prograin, public
Information and education activities specifically aimed at combating
misuse of child safety seats. (Class II, Priority Action) (H-83-52)

--to the National Highway Traffic Safety Administration:

Expedite the issuance of a final rule requiring that newly-manufactured
vehicles under 10,000 pounds gross vehicle weight be equipped with
tether anchorages or predrilled holes for the installation of such

(anchoraggs at all rearmost seating locations. (Class II, Priority Action)
H-83-53

Examine the consequences in accidents of nenuse and misuse of tether

straps with safety seats requiring use of tether straps to determine
whether such safety seats should be required to meet all the
requirements of Federal Motor Vehicle Safety Standard 213, Child

Restraint Systems, without the tether strap attached. (Class II, Priority
Action) (H-83-54)

Examine the incidence of nonuse and misuse of a tether strap with child
safety booster seats when used in a rear vehicle seat and the
consequences in accidents of such nonuse or misuse to determine
whether the advantages offered by such booster seats outweigh the
disadvantages. (Class II, Priority Action) {H-83-55)

AT T Y e AL B2 W A 7)Y B s e
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Amend Federal Motor Vehicle Safety Standard 213, Child Restreint
Systems, to require that child safety seats and other child restraint
systems include on their certification labels, information for obtaining a

replacement copy of the manufacturer's detailed instructions for use.
(Class II, Priority Action) (H~83-56)

Conduct research and developmental crash testing to explore the |
feasibility and desirability of developing abdominal and neck load
criteria, anthropomorphic dummies, and test procedures for child safety

?eats %m; other child restraint systems. (Class 11, Priority Action)
H-83-57

Conduet research to examine the potential for other restrained or
unrestrained vehicle occupants to sustain injuries in aceidents from
contact with a child safety seat when used in a motor vehicle and to
determine whether additional safety requirements may be necessary and

practicable to provent or minimize potential injuries. (Class 1, Priority
Action) (H-83-58)

Conduet crash tests and accident research to examine the use and
accident performance of safety belts with children at various ages to

better icentify the benefits and lmitations of such use. (Class Ji,
Priority Action) (H-83-5%)




~--to Child Safety Seat Manufacturer:

Review and revise instructions for use of child safety seats and other
child restraint devices as needed to improve the clarity of the instruc-
tions end to establish specific height, weight, or other thresholds for
required actions which depend on a child’s physical characteristies (such
as conversion between forward and vear-facing modes and harness
z-eroustig%)on convertible child safety seats). (Class II, Priority Action)
H-83-

Attach permanent labels to safety seats to identify correct safety belt
routing points, harness routing points, and correct recline positions for
use fn motor vehicles. (Class II, Priority Action) (H-83-61)

--the International Association of Chiefs of Police:

Coordinate and promote the development of training programs for State
and local law enforcement officers on the use and misuse of child safety
seats and safety belts for law enforcement and accident investigation

purposes. (Class I, Priority Action) (H-83-62)

Promote the use of statewide traffic accident data systems to collect
and analyze specific data identifying the use and misuse of child safety
seats and safety belts in motor vehicles involved in accidents and the
fonségqugn)lcw of such use and misuse. (Class 1, Priority Action)
H-83-6

—to the National Child Passenger Safety Association:

Assist the States in developing effective programs to implement child
passenger protection laws. (Class II, Priority Action) (H-83-64)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
VYice Chairman

/s/ FRANCIS H. McADAMS
Member

/s!/ G. H. PATRICK BURSLEY
Member

DONALD D. ENGEN
Member

September 7, 1933
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APPENDIX ES
APPENDIX A

SAFETY RECOMMENDATIONS H-82-59 and -60

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: December 7, 1982

Al b L L B X 2 R X T R LY X X E LT X K T 3 Y FFE ¥ Fr e P g T e g

Forwarded to:
To the Governors or Governors-elect of Alasks,

Arizons, Arkenses, Colorado, Georgls, Hawalli,
Idaho, Indiana, lowa, Louisiana, Maine, Maryland,

Mississipp!, Missouri, Montana, Nebraske, New, SAFETY RECOMMENDATION(S)
Hampshire, New Jersey, New Mexico, Nevada, -
North Dakota, Oklahoms, Oregon, Pennsylvania, -82-59 and ~80

South Carolina, South Dakota, Texas, Utab,
Vermont, Washirgton, and Wyoming

....................... PosmsassruesRe S

The National Transportation Safety Board recommends that you include in your 1883
Jegislative program & requirement for the mandatory use of child safety seats for the
protection of young children riding in motor vehicles and that you adopt a Statewide child
pamenger safety program. The Safety Board believes, as & result of its findings in
sccident investigations and its review of the experience of States which have enacted -
such legislation and undertaken such & program, that these measures can be used Ly
effectively to bring about a significant reduction In deaths and injuries to young children -
involved in motor vehicle acecidents,

Motor vehicle accidents are the Jeading killer and erippler of children in this
country. Children from infancy through sge 4 sre especially vulnerable to death,
dizability, and disiigurement, even in minor erashes, In the last 2 years, infants and A0
. toddlers through age 4 who were riding in motor vehicles were killed in crashes at a rate
of 1 every 13 hours, More than 1,300 were killed during these 2 years, and over 10,000
were seriously injured or permanently disabled, The most tragic aspect of these Josses is
that they are needless; an estimated 90 percent of the fatalities and the great majority of
the injuries could have been prevented by the proper wse of child safety seats.

2 As part of a study of child motor vehicle pamenger protection, the Safety Boerd is
S conducting a eoncerted program of in-depth investigations of crashes involving children
from infancy through age 4. Enclosed for your information are beief summaries of three
accidents. These accidents iustrate erssh risks to children unprotected by child safety
seats, including the risk of ejection, the danger to ehildren tidirg in the laps of adults and,
in one case, the dramatic difference in erach consequences for two ehildren in the same
vehicle, one protected by s child safety seat and one unrestrained. We also are
investigating four other crashes in which infants between the ages of 3 weeks and 1 year,
who were protected by child safety seats, escaped unharmed (or in one case, with minor.
injury) when adult occupants in the same vehicle were killed or seriously injured. Other
{nvestigations in progres include cases in which young children who were unprotected by
child safety sests received facial or other injuries in minor accidents where other
restrained or urrestrained vehicle cccupmits were uninjured,
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Motor vehicle accidents are now being recognized as a major public heelth prol.em
and a proper subject of public health policy. A growing number of States have found that
Just as State health laws are appropriate to require immunization of children against life-
threatening and erippling dissases, ywﬁ children must be "immunized” by legislation
&galnst the contequences of crashes—which kill and eripple more children in this country
then any mejor disease., To date, 23 States have enacted child passenger safety laws, and
in 1¢ of these States the laws include provisions requiring use of child safety seats by the
general public. While these laws vary to some extent from State to State, they are
consistent in their dasic philosophy that new and more effective pudlic programs are
needed to deal with this serious safety problem,

Tk g —adtal okt St ol S

The best example to hlustrate what ean be achleved by such s program is the
experience of Tennessee, the first State to undertake a broad-scale child passenger safety
program including a Jaw requiring the use of child safety seats, The results now being
reported are impressive: since Tennessee began implementing its program in 1978, ¢hild
safety seat usage rates have tripled and crash fatalities of children in the age group
affected by the law have been cut by more than 50 percent. Before the 1977 law,
B fatalities of child passengers averaged 20 to 25 annually, That number was reduced to 10

in 1981, and the number of fatalities reported for the first 9 months of 1982 was 5. The
sxperience reported in Tennemee indicates that this kind of program can significantly
reduce child passenger fatalities in crashes. A brief description of some of the activities
undertaken in Tennessee, which have been found valuable there and elsewhere, is enclosed
for your information.

- g et
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The Safety Board beliaves that in addition to enacting a law requiring use of child
safety seats, each State should develop a program of sctivities to encourage compliance
and enhance the effectiveness of the law, These activities should include visible and
eggressive enforcement; dissemination to the public of information to assure that the
requirements are fully understood; educetion of the public (both adults and children) to
explain the problem and the need for crash protection, as well as to emphasize the
importance of proper use of child safety neats; sufficient public and/or private ehild
ssfety seat loan programs or similar activitier to assure the availability of seats In the
community and to menrt the special needs of low-income families (some of them with two F
or more children in the affected age rroup), who would otherwise be unable to comply
with the law; and ongoing evaluation of such activities to analyze and measure the results
and identify the need for action to further improve child pasenger safety policies and
programs,

Given the magnitude of the child pasenger safety problem and the number of
fatalities and injuries that are being incurred by children not protected by child safety
seats in crushes, the Safety Board strongly encoursges and supports the adoption of public
pon;ies l0;:14:! programs which have been demonstrated to be effective in reducing these
tragic losses.

Therefore, the Naiional Transportetion Safety Board recommends that the

Governors or Governors-elect of Alaska, Arizona, Arkansas, Colorado, Georgis, Hawaii,

ldaho, Indiana, lowa, Louisiana, Meine, Maryland, Mississippi, Missouri, Montanas,

Nebraska, New Hampshire, New Jersey, New Mexico, Nevads, North Dakota, Oklahoma,

mg‘gny. Pgsylunh, South Carolina, South Dakota, Texss, Utah, Vermont, Washington,
om

Include In your 1983 legisiative program, legislation to require use of
child safety seats for child passengers from infancy through age 4 to
reduce the likelihood of death, disadbility, or disfigurement in motor
vehicle crashes. (Class U, Priority Action) (H-§2-89)
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Develop a Statewide child passenger safety program Including aggressive
enforcement of laws requiring use of child safety seats, public informa-
tion and education programs on their need and proper use, child safety
ssat loan or similar programs, and ongoing evaluation of such activities.
(Class 1, Priority Action) (H-82-80)

The National Transportation Sefety Board is an Independent Federal agency with the
statutory responsibility ". .. to promote transportation safety hy conducting independent
accident investigations and by formulating safety improvement recommendations.” (P.L.
93-633). The Safety Board is vitally interested In any actions taken as a result of its
safety recommendations. Therefore, we would appreciate a response from you regarding
action taken or conternplated with respect to the recommendations in this letter.

BURNETT, Chairman, GOLDMAN, Vice Chairman, and McADAMS, BURSLEY, and
ENGEN, Members, concurred in these recommendations.

Jim Bumett
Chairman
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NATIONAL TRANSPORTATION SAFETY BOARD

REGIONAL PUBLIC HEARINGS ON CHILD MOTOR VEHICLE PASSENGER SAFETY

LET OF WITNESSES

Dallas, Texas - Jarmary 13, 1983
Patricia A. Goldman, Yice Cwuirmen, Presiding

Witrnssses

Investizations of Crashes Invol b {

Mr. Jimmle Sutton

Highsay Accident Investigator
Mational Tremsportation ety Board
Atlanta, Georgia Fleld Office

. Ry ¥ard

Service Commander, Dallas Region
Safety Education Division

Texas Highway Patrol

Texas Department of Public Safety

Troopsr Tom Nurvis

Texas Highnmy Patrol

Texas t of Public Safety
Canton, Texas Area Office

Pamilies of Children Involved i{n Creshes
Me. laure

Fort Neches,
(Accompanied by daughter, April, age V)

Mre. Oaye Polan
Metin, Tezas
(Acoampanied by son, Parker, age 1)

M. Dernis Miles
Hiammssee, Georgla

M. Cory Williime

Qdshom Higheay Safety OFfice
Presenting prepared statemant for:
Mrs. Barbare Moore

Shesnee, Oidahome

Dramatic injuries to Children in Creshee

Dale Coln, N.D.

Guiresn, Division of Mediatric Surgery
Udwversity of Texas Health Sciences Center
Director, Mediatric Traums Center
Pariland Memorial Hospital
Dalles, Texas

. ho m m. R-N-. .08'

Mree Coordinator, Medistrice
Mvidend Nesorial Mospital
Dalles, Texas




John Anthony Herring, M.D.

ief of Staff

Texas Scottish Rite Hospital for Crippled (hildren
Dallas, Tezas

hild Mssenger Protection Law-—-The Termessee Experience

mn s. mﬂ. “.Dl

Director, Mutherford County Hesai:h Department

Murfeesboro, Ternessee

Vice President, Mational (hild Passenger Safety Asaccistion

ONMCL

lhmrnlo,

thild er Protection legislation

tionorable Carl Farker
Texas Serate

tonorable Anitas Hill
Texas House of Representatives

ild Mssenger Safety Prograss

Ms. Cory Mlliasme

Progres Marager

Oclahome lighwey Safety Office
Odahome City, Gklahome

Ma. Mary Jane Dowy

Director, (hild Safety Progren
Ternessee Department of Public lisalth
Naahwille, Torsuseee

md-wmm
tant Progremming Menage
mmwct:l’m‘
Little Mock, Arkarsas

¥Me. Jaron Johout
Co-Pounder, Kids 'N' Care Loan-A-Seat Progrea
Kldland, Texas

Failadelphia, Fermsylvania = Pebruary ¥, 1983
Patricia A. Goldmen, Vice Chalramn, Presidirg

Witresses

APPENDIX B
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Lieutarant larry Kopio
Conewange Toswahip Police Department
Yarren, Puraylvania

Pamiliea of Childiren Involved in Crashes

Mrs. [lsa Willta
Manassas, Virginia
(Aecorpanied ty son, Rodert, age 2)

Mr. Patrick Brewer and Mre. Barbare Brewer
ledanon, Pernaylvania
{Accanpanied Dy son, Benjaxuin, age 2 1/2)

Mr. Dale Heller and Mre. Diane Heller
Pallston, Marylerd
(Accampanied by son, Matthew, age &)

Mr. Thams Kaye
Surlington, New Jersey

Treumatic Infuries to Children ir Creshes

Seymour Cnarles, M.D,

President, Myslclans for Autamotive Safety (Rye, New York)
Guimmn, Cannittee on Accident Prevention and Decrease of Treum
New Jersey Acadeny of Pedistrics

Irvington, New Jersey

Susan Arcreon, M.D.

Heaith Service Plan

lavertowmn, Penrsylvania

Altermate Pernaylvania Chapter Chairman
Memrican Acedamy of Pedistrics

Kervweth Roberts, K.D.

Assoclate Pediatrician-in-Chief

Sinal Hospital

Baltimore, Marylond

CoFounder and Vice President, Maryland Child Passenger Safety Assoclation

Cnild Passenger Protection Laws—The North Carclina end New York Experience

Mr. Forreat N. Council

Deputy Director, Highwmy Sarety Research Center

University of North Carolim

Chapel Hill, North Carolina

President, Matioral Child Paaserger Sefety Assoclstion (1982-83)

M. Wliian 0. Rourie
Executive Director
Gowimor's Traffic Safety Committee

Albany, New York
lagislative Initiatives: Pervuylvenia, New Jersey

Honoreble George W. Gekas
17th Pervsylvania Congressional District
U.S. House of Mepresentatives

mlm Mtlm

Honorable Maymond J. Tane
Nevw Jetoey Senate
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hild Passenger Safety Progrems

Me. Maureen Oriffin

thild Safety Coordinator

Progren Manager, Public Information and Educsation
Bureas of Safety Progrems ard Aralysis
Fernaylvania Department of Trarsportation
Harrisburg, Pernsylvania

Ms, Herberta Smith, R.N,
NMursing Coondirator

Pediatric Qutpatient Clinic
Medical College of Pennsyivania
fhiladelphia, Permsylvanis

Ms. Andrea glelen

Supervisor, Project KISS (Kids in Sefety Seats)
Assistant Chief, Health Education Center
Maryland Department of Health and Mental Hygiene

R SIS e
W Jersey fce of way ety
Trentan, New Jersey

Fr. James F. Highes
Director, Genersl Educatior. Division
New Jersey Safety Council

St. louls, Misscuri - March 24, 1983
Patricia A. Goldmn, Vice Chatirmmn, Presiding

Witneases

Investigations of Creshes Involving Young Children

Mr. Willise Klasasen

Highway Accident Investigator
National Trensportation Safety Board
Kansas City, Missouri Pield Office

Lieutenant larry Baucom
Traffic Division
Missouri MHigleay Fatrol

Mr. R.J. Miller
Superintendent, I11inois State Police

Pamilies of Children Involved in Crushes

Mrs. Permy Issak
Xirksville, Missouri
{Accompanied by son, Jacod, age 3}

Mrs. Cormie Prasier
Kirksville, Rissours
Lﬂww’ ed by children Joe, age 5; Michael, age 3; and Ryan, age 8
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- Traumstic Injuries to Children in Creshes

Paul Simons, M.D.
Pediatrician, Medical Care Group of St. Louls
Asaociate Frofesaor of Pedlatrics

Washington University Medical School and St. Louis Children's Hospital i
Missourt Co-Coordinator, Pirst Ride ... Safe Ride Progran '
American Acadeny of Pediatrics

Willlac A. Anderaon, M.D.

Director of Epergency Services

The Children's Mercy Hospital

Karsas City, Misacuri

Missouri Co=Coordinator, First Ride ... Sefe Ride Prograz
and Secretary, Section on Emergency Medicine

American Acedemy of Pedlatrics

Me. Carolyn Crowe
Pediatric Nurse Practitioner

Special School District of St. loufs County
St. louls, Missouri |

Ms. Mary Beth Berkoff
Director, Accident Prevention

Rehabitation Institute of Chicag>

hicago, lliinois

President, I1l1inois Child Passerger Safety Associstion
Vice President, National Cnhild Passenger Safety Associaticon

Child Passenger Protection legislation in Kissouri

Honoreble Sarxire Reeves
Missourl House of Representatives

Hororable Jasws L. Mathewaon
Misscuri Serate

child r Sefet

Mr. R. Norris Orme

Director
Safety Council of Oreater St. Louis
St. louis, Misscuri

Mr. Edwrd D. Dantel i
Director, Missouri Department of Rublic Sefety ’
Jafferson City, Missouri

Stafr Se t Jack 4. Wolfe
QGround Safety Office

375th Asramedical Alrlift Wing
Soott Air Porce Base, Illinols
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AFPENDIX C

CHILD MOTOR VEHICLE PASSENUER FATALITIES
BY STATR, AGES ¢ THROUGH 4, 1978-1982

‘Accldent
Juriasdiction

1978

1979

Tear
1980 1981 1982"

5-year
Total

MTIGMMOO.IOIC.'.UI

AlabamBesssssescrasees
AlasKaeessessvarnsansse
AriZonAciesecscsnsnas
ArKan8esS.eeessaesssess
Californi8eisesvinceces
ColoradOivesescosssess
Comnecticut.visrsnenes
Delawarescsssssesesss
District of Columbia..
Florid8.esesvesseseras
GeorgiBeseescesssnccae
Hewalieeeoooanuvenroas
IdahO.sessessansansees
ININoiB.ssssereersass
Indiana.sessevsssnssss
IoWa.esesssasntiosaees
Kansas.essssessssvesss
KentucKyeseoeoreessone
Louisiana.sesvsvsessse
Maine..eseescessranene
Marylande.coeeseseaces
Massachusett8..cose44.
MichigAn.ceeosceaosess
Minmnesotacessessssesns
Missisaipplecesscersss

CONTINUED

726

13
1
13
12
9y
9
2

Lol g

2k
25

1

8
29
25
14
10
22

698

2l
2
23
7
65
12

5
1

34
20
4
12
28
16
10
5
11
23
2
8
5
20
8
12

698 634 629

15

3,385

78

6
65
4o

52
14

7

100
12

39

96
52
51
89
85
10
36
21
95
51
74

--Data not available
* 1982 data preliminary
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Accident Year 5Year
Jurisdiction 1978 1979 1980 1931 1982 Total
MiB30UrL.vesnennecenns 21 20 20 16 14 9
Montana. coeecensnennss 4 6 4 2 3 19
Nebraske.evveeevenseas 5 3 4 3 5 20
Nevadaevieooseroannass 1 8 5 3 4 21
New Hampehire...,...:.. - 5 b - 2 11
New Jersey.eeecesecsss. 10 6 12 13 10 51
New Mexico.virieeeses, 10 7 18 9 18 62
New York.eeosoiooesesss 20 12 22 12 23 89
North Carolina........ 29 25 21 23 20 118
North Dakot@sesesssss. 1 3 - 1 1 6
1 ¢ L T 26 33 28 30 20 137
Ok1ahOMA . eeesecnernnas 25 14 17 15 17 88
Oregoneciieesenneeesss 11 9 8 7 13 43
Pennsylvania..eessees. 16 28 23 16 19 102
Rhode Islandec.usssssy == 1 1 -- -- a
South Caroling...e.... 11 11 12 15 6 55
South Cakotasssseeeens 8 7 3 1 3 22
Tennessee.veeeeressnes 17 27 19 14 8 85
Texas.ceuiseeeacesnaans T4 65 87 68 88 38¢
Utahisesieeesorennases 18 9 3 9 8 b7
Vermont eovieeecsonsnes 1 2 2 2 - 7
VIPEINIA. e vernnnsonns 9 12 9 12 8 47
Washingtoneeeeessssse 13 9 19 10 10 61
West Virginia..ciees.. 4 10 8 6 6 34
WisconsiNiecssresnasss 16 6 14 16 8 60
WYOMINZ e v vrenareneesss 2 6 6 5 I 23
NATIOMWIDE. . 00v0u0sse 726 698 698 634 629 3,38

--Data not available

' 1982 data preliminary

Prepared oy Bureau of Safety Programs, National Transportation Safety Board

Based on data compiled by the Patal Aceldent Reporting System, National Highway
Traffic Safety Administration, U.S. Department of Transportation

f
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APPENDIX D
TYPES OF CHILD RESTRAINT SYSTEMS

0 Infant ﬁtet! seats are designed exclusively for
use by infants from bdirth until they reach around
usually 18 to 20 pounds, depending on the model.
Infant safety seats are instslled so that the infant
is in a semi-reclined position facing the rear of
the vehicle so that crash forces are distributed
over a broad area of the baby's shoulders, back,
and the back of the head.

Infant Safety Seat

Toddler safety seats are decsigned for use by
children who welgh more than 17 pounds and can
sit up by themselves. The two styles of toddler
safety seats include a seat with a large, U-shaped
protective shield which does rot require use of a
safety harness, and an upright seat with either a
five-point harness, or a harness and partial
protective shield. In both styles of toddlar safety
seats, the child faces forward. Some toddler
safety seats require the use of a top tether strap
which provides stability to the seat in a crashj the
tether strap must be secured to a rear safety belt
if used in the front seat, or to a specially-
Installed anchor if used in the rear szat. To
install the anchor, a hole must be drilled
the rear window shelf and a metal support below
the shelf (station wagons or hatchbacks require
installation of the anchor (n the rear cargo area).
If the safety seat manufacturers instructions
require the use of a top tether strap, it must be
Toddler Safety Seat properly anchored and used or the safety seat may
noatdf'unction effectively to protect the child In a
crash.
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8 to convert the seat
ler use. Convertible
with a ha

Convert E ¢hild ugetﬁ seats are designed for
use by children from up to about 40 pounds,
f

harness must be

t slots in the seatback

Some convertible

models require the use of a top tether strap when
the seat is used in the toddler configuration.

igned primarily for uge by
tgrown conventional safety

child's chest,

rather than across t face when used in

the front seat of the vehicle. Booster seats may

be used in the rear seat with both a lap-type

safety belt and a special safety harness provided

by the manufacturer. The safety harness must be

anchored to the vehiele in the same manner as a

top tether strap to function effectively. Some

er seat models may also have an adjustable

} one booster seat mode) Is equipped

with a detachable safety shield (rather than a
tafety harness) which must be use).
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0 The safety harness is designed for use by toddlers.
K was designed originally for handicapped
children, but is now available for general use.
The safety harness must be anchored to the
vehicle in the same ruanner as a booster seat
harness or a top tether strap. It is used in
conjunction with a vehicle safety belt and is worn
with the child seated on the vehicle seat cushion.

o Handicapped child safety seats are designed much
like toddler models but are larger, to
accommodate children weighing up to 80 pounds.
These safety seats are designed for use by
handicapped children who cannot sit up unaided.
Some models are equipped with adjustable head
pads for use with children who have a muscle
control disabijlity.

Safety Harness




CASE SUMMARIES

Investigations of 53 Accidents Involving Infants and Smal Children
Summary Organization)

Investigations of Aceidents hwvolving Unrestrained Infants and 8maj} Children

A.  Accidents Involving Lap-Held Children
Accldents Involving Ejection

C.  Noncrash Incidents

D. Other Accidents Involving Unrestrained Children

Investigations of Accidents Involving & Household Infant Carrier or Home Booster
QnirNotDettnodtullotorVdueleQ'mProteetlon

Investigations of the Use and Crash Performance of Child Safety Seats

A.  Aceidents Involving Proper Use of Chilg Safety Seats
B.  Accidents Involving Misuse of Chiid Safety Seats

1.  Protection Adequate Under Specific Misuse Conditions and Accident
Cireumstances

2.  Protastive Function Reduced op Negated by Misuse

lmruﬂntions of the Use and Crash Performance of Safety Belts By Wfants and
Small Children
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Investigations of Acecidents lnvolving Unrestrained Infants and Small Children

A. Accidents Involving Lap-Held Children
Case 1

NTSB Investigation No.: NYC82HCR05
Accident Date: July 27, 1982
Accident Location: Addison, New York

Circumstances: About 5:15 p.m., a 1971 Dodge Polaris sedan occupied by three
adults and two infants was traveling about 51 mph on a two-lane State Route during
rain when it crossed the centerline while negotiating a curve on the wet pavement
and collided head-on with an oncoming 1981 Ford Futura sedan traveling about
40 mph. All five cccupents of the were riding in the front seat, unrestrained.
The two infants, ages 5 months and 15 months, each were being held in the lap of
one of their parents in the center front and right front seating positions.

Iinpact Severity: Severe ( AV - 34 mph long.)

Consequencess On impact, all occupants of the Dodge were propelled forward. The
two %n%ants were crushed into the dashboard by the weight and acceleration of their
parents' bodies and received massive, fatal head injuries. The three unrestrained
adult occupants survived with moderate injuries. The two unrestrained adult front
seat occupants of the Ford were fatally Injured and one unrestrained adult rear seat
oceupant survived with serfous injuries.

Survivability: Proper use of child safety seats probably would have prevented fatal
injuries to the two infants.

Note: The parents of the two infants were in the low-income bracket, did not own a
motor vehicle, and did not hold a driver's license. They traveled in a motor vehicle
only occasionally, with friends, and did not own child safety seats. They were not
aware of any safety seat loan programs in their vieinity.

Cane 2
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NTSB Investigation No.; MKC83HCRO02

Accident Date: November 2, 1962
Aceldent Location: Austin, Texas

?c_uﬁﬁmz About 5:30 p.m., a 1974 Subaru station wagon was traveling about
mph on a four-lane street when an oncoming 1968 Ford LTD sedan traveling
about 57 mph in the 35-mphq>oedmemodtheeenterllnemdeomdedbead-on

with the Subaru. The Subaru was occupied by a young couple and their S-week-old
son, el of whom were unrestrained in the front seat. At the time of the acecident,

the mother was In the right front seat, semi-reclined toward the center of the
vehicle, and was holding and nursing the infant.

Impact Severity: Moderately severe.

injuries. The unrestrained 20-year-old driver of the Ford, who was tested and found

to have a blood aleohol level of .12 percent and was charged with negligent
mansiaughter, received bruises on both lower legs,

Survivability:s Proper use of a child safety seat probably would have prevented fata!
injury to the infant. However, the infant's safety would have depended upon his
remaining properly secured in a safety seat and his feeding either being delayed, or

accomplished with both mother and Infant properly restrained, or accomplished with
a bottle feeding in the safety seat.

Note: The parents of the jnfant change residence frequently. They considered
obtaining a safety seat fror: a loan program in thelr previous State of residence, but
they did not because they were moving to Austin. They said that since they had not
been able to find a loan program in Austin they were going to purchase a safety
seat, but had not gotten around to doing it before the accident occurred. The
investigation found three hospitals in the Austin erea which operate State-funded
infant safety seat loan programs and a fourth hospital that had plans to start a loan
program. Eligibility to participate in the loan programs was restricted to families
of infants born in the niaternity wards of the hospitals operating the programs.
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NTSB Investigation No.: NYC82HCRO07
Accident Date: September 4, 1982
Accident Location: Winston-Salem, Nerth Carolina

1971 Okismobile Cutlass sedan was traveling on the U.S. Route and was approaching
the same intersection from the Pontiac's left side. Although the Intersection was
controlled by traffic signals, both vehicles entered the intersection simultaneously
and the Oldsmobile struck the left side of the Pontiac. The three occupants of the
Pontiae were urrestrained. The grandfather was driving and the grandmother was in
the right front seating position holding the infant on her lap.

Impact Severity: Moderate (4 V = - 7 mph long., + 18 mph lat.)

The grandmother recejved

with the gear selector lever, and the grandfather

injurles from contact with the steering wheel and with the

driver's door as it intruded inward under impact. The 23-year-old driver of the

Oldsmobile escaped with minor injurles. Police cited him for driving while

Intoxicated, speeding, and failure to obey a traffic signal, and he was charged with

three counts of manslaughter. The accldent occurred moments after the Oldsmobile
driver collided with a motoreyele approximately 800 feet west of the intersection.

Survivability: Proper use of a child sa

infury t
the center rear seating position recommended for infants
However, In the front seat, the movement of the unrestrained adult cecupants

probably would have presented an additional infury hazard even if the infant were
properly restrained.

Notes: A Questor Juvenile Purniture Co. "Dyn-O-Mite" infant safety seat that was
carried loose and unused in the rear seat area of the Pontiac was found lying
on the ground near the left side of the Pontiac, where it was efected during the

accident.

The Noeth Carolina child passenger protection law had been in affeet for more
than 2 months when this aceident occurred. The law requires that every driver
required to have & North Caroling driver's license, when transporting his or her own
child

are 1 year old). Although the grandparen
safety seat in their car, they were not

granddaughter since she was not thelr ch

There was no damags to the unused safet; seat In the accident. However, the
instruction labe] was missing; only a residue of glue remained where the label had
parents also owned another safety seat (a Strolee convertible
the instructions when they purchased {
the infant because it looked "too big" and they were not
designed to convert for use by either an infant or a toddler.




NTSB Investigation No.: .NYC82HCRO8
Accident Date: September 27, 1982
Accident Location: Clinton, Maryland

Circumstances: About 8:55 p-m., & 1977 Pontiac Grand

adults and a 1-year-old child

Clinton, Mary

front seating position and none of the three When the
driver of the Pontiac began to make a left turn at an intersection, the driver of an
approaching northbound 1962 Ford Fairmont sedan traveling about 79 mph
:l;t:mptod to stop, but the Ford began skidding and crashed Into the Pontiac's right

Impact Severity: Severe (.A V = +28 mph lat.)

¢ On impact, the mother and child were struck by the Intruding right

were propelled leftward while the driver was simultaneously propelled
to the right, toward the point of collision; impact. The three occupants eollided with
each other and with the vehicle's interior, causing multiple fatal injuries to all
three. (Injuries to the driver of the Pontlac also included noncontact injuries from
impact forces.) The driver of the Ford, who was wearing & lap/shoulder safety belt,
Feceived moderate injuries (a fractured nose and faciql lacerations from contact
with the steering wheel).

&nlnb;%t'!s The right front seating position of the Pontiac was nonsurvivable due
to severe intrusion. Proper use of a child safety seat In the recommended center
rear seating position probebly would have prevented serlous or fatal injury to the
child. The right rear seating position was affected by intrusion but the acecident
may have been survivable for a properly restrained occupant besed on aceidents
involving similar intrusion in which & child in & safety seat survived.




NTSB Investigation No.: ATL83HCRO02
Accident Date: December 25, 19872
Accident Location: Houston, Texas

Circumstances: Shortly before 8 p.m., a family group of seven people {four adults
and three children) were traveling In an automobile from a relative's home in
Houston en route to their home in Hitcheock, Texas, about 50 miles away. It was
dark and raining, énd the roadways were wet. The family had traveled to Houston
earlier in the day to have Christmas diinier with relatives. About 9 p.m., the vehicle
was traveling on an eight-lane section of an Interstate Freeway in Houston when the
driver lost control of the vehicle on wet pavement. The car began rotating
clockwise, striking a guerdrail first with the front end, then with the rear bumper,
before coming to rest. The occupants of the 1878 Bujek LeSabre sedan included the
driver, an 8-month-old infant riding in her grandmother's lap in the right front, a
#-month-old Infant seated on her mother's 1ap in the right rear, a 2-year-old in the
center front, and the mother of the 8-month-old Infant in the left rear.

et Severity: Minor to moderate.

m On impeact the occupants were thrown forward and to the right. The
ft rear and the 2-year-old in the front center were not injured. The

driver received minor injuries. The lap-held infant in the right rear was propelled
into the rear of the front seatback 2nd received minoe Injuries, and her mother
received moderate injuries probably from contact with the rear of the front
seatback and the interior side of the right rear door. The lap-held 8-month-old
infant in the right front was crushed into the instrument panel by the weight and
acceleration of his grandmother's body and received fatal head injuries. The
grandmother was cushioned by the infant and received cnly minor injuries.
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Survivability: Proper use of child safety seats probably would have prevented any
infury to the two infants; however, in this case, the vehicle was loaded beyond its
occupant seating capacity. Under these conditions, only six of the seven occupants
could have been restrained.

1 The grandmother who was holding the Infent in the right front said that the
atally-injured infant was still in her arms when the vehicle came to rest.

Case §

NTSB Investigation No.: DCASSHCROS
Accident Date: Yovember 28, 1982
Aeecident Location: Beach Lake, Pennsylvania

t Shortly after 5 p.m., a family of four was traveling in a 1979 Jeep
CJ7 eastbaund on & two-lane State Route, returning to theilr home in Beach Leke
after a weekend visit with relatives in Maryland. father was driving the Jeep
about 40 to 45 mph in moderate rein. The mother, who was in the right front seat,
had recently removed their S-month-old daughter from her child safety seat as they
neared home, and was holding her sgainst her chest. Their 5-year-old son was in the
rea~ seat. About 5:15 p.m., when the family was within a mile or two of home, a
1970 Plymouth Duster traveling westbound about 50 mph lost traction on the wet
%mcnt in a curve and slid broadside actoss the centerline, into the front of the

Accldent Severity: Moderate
All of the Jeep occupants were unrestrained and were thrown

nees:
forwg on impect. The mother, father, and the 5-year-old boy received minor-to-
moderate injuries. The 5-month old infant was crushed into the dashboard by the
weight and acceleration of her mother's body and sustained fatal injuries. Two
unrestrained passengers in the Plymouth were fatally injured due to severe intrusion
at their seating positions, and the driver of the Plymouth was injured.

Survivability:s If the S-month-old infant had been properly protected by a child
safety seat, she probably would have survived with little or no injury. However, the
consequences to the infant probably would have been the same if she had not been
removed from the safety seat just before the accident because the safety seat's
protective function had been negated by misuse. It was in a forward-facing position
instead of the correct rear-facing position for the infant, and it was wedged
between the two front seats and not secured by a safety belt. During the time the
seat was {n use before iin accident, the harness was not fastened and the infant was
unrestrained within the s:at.




B.  Accidents Involving Bjection

Case 7

NTSB Investigation No.: NYC82HCRO3
Accident Date: . July 26, 1982
Accident Location; Macdox, Maryland

occupied by
ing home from a

when the driver fail

left the road,

post. It then Ffcscended a 4-foot embank

and coming t rest on its wheels in a soybean field.

Impact Se-.eritx: Moderate

The two unrestrained aduits received minor Injuries. The 2-year-old
eeping unrestrained in the rear seat, was efected from the vehicle
and died of massive head injuries.

Note: The family owned a ehild safety seat but left it at home when they went to
vﬁit the grandmother. The mother said that she probably would have used the
safety seat on this trip if the law had required it. (In early 1983, Maryland enacted
& child passenger protection law with an effective date of January 1, 1984.)

Case 8

NTSB Investigation No.: DCAS3HCRGS
Accident Date: November 28, 1982
Accident Locatlom Herkimer, New York

Circumstances: About 6:25 p.m., & 1982 Oldsmobile custom Cruiser station wegon
was cresting a hill on the New York Thruway when the driver saw the brake lights of
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vehicles stopping and colliding on icy pavement ahead and attempted to stop. The
station wagon skidded on ice first to the left and then to the right on the slight
downgrade and struck the rear of a 1971 Chevrolet Kingswood station wegon with its
left side, shattering the Oldsmobile left rear side window. The Oldsmobile was
traveling about 27 mph when it struck the Chevrolet which was traveling about
10 mph. The Oldsmobile was occupled by two adults wearing lap/shoulder safety
belts in the front ceat and their two children, ages 3 years and 5 years, who were
sleeping on top of the folded-down rear seatback which formed part of the station
wWagon's rear cargo area.

Impact Severity: Minor to moderate.

rc«_\smo_gx The mother and father, wearing lap/shoulder safety belts in the
ront seat, sustained minor Injuries (a strained shoulder for the father and a lower
leg strain for the mother). The two children in the cargo srea were ejected through
the shattered left rear side window, struck the roof and hood of the Chevrolet
station wagon, and collided with the pavement. The children slid on the icy
downgrade and came to rest on the roedway and shoulder about 50 feet ahead of the
vehicles' point of rest. Both children recejved multiple injuries, including fatal head
injurles probably caused when they struck the pavement. The five occupants of the
Chevrolet station wagon were uninjured.

Survivability: The two children probably would have survived if they had been
properly protected by safety belts in the rear seat, with the seatback locked in its
upright position. The 3-year-old girl was 42 inches tall, exceeding by 2 inches the
maximum height limitation specified by virtually all child safety seat manufacturers
for use of their products (excluding booster seats).

Notes: The family owned a convertible child safety seat which had been used by
both children until they had outgrown it.

The New York child passenger protection law went into effect April 1, 1982,
At the time of the accident, the law required that all children under 4 years old be
properly secured In a child safety seat when transported in passenger motor vehicles
registered in New York (except certain excluded vehicles), and that children 4 to
5 years old be properly secured [n either safety seats or safety belts. Because of her
height, it was virtually impossible for the unrestrained 3-year-old girl who was killed
in this accident to be restrained in compliance with the law in a conventional safety
seat; the requirements could have been met only by use of a booster seat or by the
single safety seat model manufactured at that time which is designed for use by
children over 40 inches tall. Hcr S-year-old brother, who also was killed in the
accident, had used a safety seat until he had outgrown it. He was not restrained,
and he was noi required by law to be restrained.

Case 9

NTSB Investigation No.: NYC83HCRI10
Accident Date: July 30, 1983
Accident Location: Pisgah, Maryland




About 2155 a.m., a 1979 Ford Mustang, occupied by a 33-year-old driver and
hor three children, ages § months, 13 years, and 15 years, was eastbound on Poor
House Roed in a rural area of Pisgah, Maryland, wher the driver lost control. The
Pord swerved off the right side of the road, struck a wood utility pole with the left
rear side, and overturned, coming to rest on its left side.

Cotesejuences: The driver and the two teensgers remained in the vehicle; the driver
sustained serious Injuries, and the teenagers sustained moderate injuries. The
$-month-old girl, who was riding in the arms of the 13-year-old in the right front,
was ejected through a side window and was fatally erushed by the vehicle when it
overturned.

Impect Severity: Moderate

yﬂﬂgx The infant probably would have survived with little or no injury had
been properly protected by a chlld safety seat.

Note: Shortly befure the accident, the baby began crying and was removed from a
Questor Juvenile Furniture Co. "Infanseat™ household infant carrier In the center
rear. The household infant carrier was not designed for motor vehicle crash
protection, end neither the carrier nor the infant were restrained by any means
during the time she was lying in it.

Case 10

NTSB Investigation No.: LAX83HCROS

Accident Date: December 8, 1982

Accident Location: West Los Angeles, California

Circumstances: About 3:50 p.m., a 1372 Toyota pickup truck had began negotiat
a U-turn on a four-lane boulevard when {t was struck in the right rear side by a 187

Buick sedan and then collided broadside into a parking meter with the point of
impact at the center of the pickup's right door. The pickup truck was oecupled by
the driver and his 3-year-old son, who was seated on the right side of the pickup
truck's bench seat.




Impact Severity: Minor

Consequences: The unrestrained driver of the pickup truck, which was not equipped
with sa%ety belts, was uninjured. The 3-year-old boy was thrown head-first into the
windshield, and then was ejected through the open right window of the pickup truck
and collided with the pavement. He sustained serious injuries, including a
concussion, a fractured elbow, and facial and lower leg abrasions.

Survivabllity: If the pickup truck had been equipped with safety belts, proper use of
a child safety seat or a safety belt probably would have prevented the ejection of

the 3-year-old boy and would have prevented injury or substantially reduced the
severity of his injuries.

Case 11

“»

NTSB Investigation No.: MKCB83HCRI11
Accldent Date: March 4, 1983
Accident Location: Mankato, Minnesota

Circumstances: About 10:57 a.m., & 1981 Subaru GLF sedan occupied by two »dults
in the front seat and two children, ages 2 and 3, in the rear was traveling westbound
on a two-lane State Route when it vcered onto the right shoulder, then suddenly
veered sharply back onto the highway, end crossed the centerline into the opposing
lane, colliding head-on with an eastbound tractor-semitrailer.

Impact Severity: Extremely severe (& V = -80 mph long., +9 mph lat.)

Consequences: All of the occupants of the Subaru were unrestrained. On impact,
the right front passenger and the two children were ejected from the vehicle and the
driver was thrown forward, and then rearward into the rear seat. All four occupants
were fatally injured.
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Survivability: Unknown. Data on the performance of child safety seats in such
extremely severe accidents are lacking. The proper use of child safety seats
‘ probably would have prevented ejection of the two children and might have enabled
them to survive. However, the possibllity of survival even if safety scats had been
used was compromised by the unrestrained driver being thrown into the rear seat.

See also Case 44.
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C. Noncrash Incidents

J Case 12 ! :‘

NTSB Investigation No.: MKC83HCRO1
Accident Date: October 28, 1982 3
E Accident Location: Mt. Yernon, Kentucky x

i Circumstances: About 2:30 p.m., a mother, her two children, and their grandmother
were returning home after shopping at a local convenience grocery store. The
grandmother was driving her 1973 Chevrolet station wagon, the children's mother
was seated in the right front, her 4-month-old daughter was properly secured in a
child safety seat in the center front, and her 4-year-old son was in the rear. As they
drove away from the store, the 4-year-old boy was standing up in the rear and
leaning over the front seat, playing with his sister in the safety seat. As the station
wagon negotlated a slight left curve just after leaving the store, the 4-year-old boy

suddenly fell to the pavement through the right rear door, which opened for
undetermined reasons.

Impact Severity: None - noncrash incident.

Consequences: Before the grandmother could stop the station wagon, the 4-year-old
boy was run over by the right rear wheel and was fatally injured.

Survivability: The boy, who was fatally infured, was 42 inches tall, 2 inches taller
than the maximum height specified by virtually all child safety seat manufacturers
for safe use of their products (except booster seats). ‘The use of either a safety belt !
or a child safety seat would have prevented this accident, in which no other person ;
was injured. :

Note: The Kentucky child passenger protection law, which became effective
July 15, 1982, requires the proper use of a child safety seat for children 40 inches in
“‘ height or less when transported by a parent or legal guardian in a vzhicle owned by
that parent or legal guardian. In this case, the law did not apply because the boy's
height exceeded the limit specified by the law and, although the children's mother
was present, the vehicle was owned and operated by the children's grandmother.

Case 13

NTSB Investigation No.: LAX83HCRI11
Accident Date: December 1, 1982
Accident Locaticn: San Pedro, California

LR L g L s o

Circumsiances: About 7:10 p.m.,, a 1969 Oldsmcbile 98 sedan was traveling
southbound about 20 to 25 mph on a two-lane street behind and to the right of
another vehicle approaching a stop sign at en intersection. Just before the




intersection, the vehicle ahead began to move across the Oldsmobile's path, toward
the m:ighl curb. The Oldsmobile driver braked suddenly and successfully avoided a
collision.

Impact Severity: None - noncrash event

m;ﬁnﬁ;gcﬁ: Although the Oldsmobile was traveling at a relatively low speed and
no ¢ occurred, the sudden braking and deceleration of the vehicle caused an
urrestrained 4-year-old boy in the right front to be propelled into the windshield.

The child sustained moderate injurles, including a concussion and multiple cuts and
bruises on his forehead. The child's father, also unrestrained, was not Injured.

Survivability: Proper use of a child safety seat probably would have prevented any
njury to the child.

See also Case 43.
D. Other Accidents Involv Unrestrained Children
Case 14

NTSB Investigation No.: ATL83HCRO05
Accident Date: July 20, 1683
Accldent Location: Louisville, Kentucky

Circumstances: About 4:17 p.m., a 1966 Datsun occupied by a 22-year-old female
driver, her 25-year-old husband in the right front seat, and their £4-year-old son, who
was standing on the floorboard In front of the father, was traveling northbound on
U.S. Interstate Route 65. The father was changing the child's clothes; rone of the
occupants was restrained. The 4-year-old boy suddenly fell toward the driver, and
the driver lost control of the vehicle. The Datsun ran off the left pavement edge,
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crossed a grass median, struck a concrete curb, and vaulted through the air Into the
southbound lanes, where it collided with a pickup truck and then was struck by a
tractor-semitrailer.

Impact Severity: Moderate.

W The mother, who was efected from the Datsun, was fatally injured.
ather, child, and the drivers of the plekup truck and the tractor-semitrailer
recefved moderate Injuries.

Case 15

NTSB Investigation No.: LAX83HCR13
Accident Date: April 16, 1983
Accident Location: Paramount, California

Circumstances: About 6:55 a.m., a 1974 Chevrolet Chevelle sedan was traveling
about 25 mph on a four-lane boulevard when & 1962 Poed pickup truck approaching
from the opposite direction attempted to make a left turn across the path of the
Chevelle. The driver of the Chevelle braked sharply but collided with the right
front of the pickup truck. ' (

Impact Severity: Minor to moderate

Consequences: The Chevelle was occupied by an 18-month-old girl seated in the
front seat on the fold-down center armrest, her mother (driving), and her
grandmother in the right front. All three occupants were unrestrained and were
thrown forward and to the left on impact. The 18-month-old girl struck the
windshield with her head, the instrument panel with her chest, and the gear selector
lever with her neck, severing the carotid artery. She dled within 10 hours after the
accident. Her mother, her grandmother, and the driver of the pickup truck received
minor injur’es.




Note: The Californie child passenger protection law had been in effect for
172 months when the accident occurred. The mother and child had traveled by
airplane to visit the child's grandmother and had left the child's safety seat at thelr
home. The mother said that she did not anticipate motor vehicle travel for her
daughter during their visit, but she decided to drive the grandmother to work on the
morning of the accident and brought her daughter with her.

Case 16

NTSB Investigation No.: LAX83HCRO6
Accident Date: November 1, 1982
Accident Location: Hollywood, California

Circumstances: About 2:15 p.m., a 1965 Chevrolet pickup truck occupied by a
mother and child returning from an outing was descending an 8 to 10 percent grade
on a two-lane road when the brakes failed due to rapid loss of brake fluid resulting
from sudden failure of deteriorated seals in the brake fluid reservoir. Without
braking capability, the pickup truck accelerated downhill to a speed of about
45 mph, and the driver lost control of the vehicle. The truck ran off the right side
of the road, knocked down a 35-foot fence adiscent to the road, and collided
head-on Into a utility pole.

Rt il vk
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Impact Severity: Moderate

Consequences: The unrestrained 2-year-old girl in the right seating position was
thrown f:to and submarined under the instrument panel. She recelved moderate

facial injuries, including multiple facial cuts, scrapes and bruises, multiple fractures
of her upper teeth, and a through-and-through laceration of her upper lip. The
unrestrained mother also struck and submarined under the instrument panel,
sustaining serious Injuries.

e et ek

B Survivability: A Strolee child safety seat was being carried on the pickup truck seat

= next to the child, but was not used {the pickup truck was not equipped with safety
beits). Had a safety belt been available and the safety seat properly used, the child
probably would have sustalined little or no injury.

Note: The mother, child, and ssfety seat had been involved in a previous accident
im)restlgated by the Safety Board less than 4 weeks before this accident {see Case
51).
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NTSB Investigation No.: MKC83HCRO05
Accident Deate: November 27, 1982
Accident Location: Hartford, Kansas

Cireumstances: About 11 a.m., a 1873 Oldsmobile Cutlass sedan was traveling on &
two-lane State Route when the driver lost control of the vehicle on an icy bridge
and it crossed the centerline and was struck in the left side by an oncoming 1978
Ford plekup truck. The Oldsmobdblle was occupied by three adults in the left front,

right front, and teft rear seating position, a 1-week-old infant lying on the center of
the front seat, and a 3-year-old girl in the right rear. All occupants were

unrestrained.
Impact Severity: Moderately Severe ( A V -25 mph long., +12 mph lat.)

Co ences: On Impact, all five occupants of the Oldsmobile were thrown
forward and to the left. ‘The unrestrained 1-week-old infant collided with the
instrument panel and sustained a fatal head injury. The driver and the left rear
occupant received fatal injuries due to intrusion on the left side from impact. The
right front occupant received serlous fecifal, abdominal, and knee Injuries from
contact with the instrument panel and other interlor surfaces. The 3-year-old in the
right rear received minor to moderate focial and wrist injuries when she was thrown
into the rear of the front seatback. The driver of the pickup truck sustained minor

Injuries.

Survivability: Proper use of child safety seats probably would have resulted In little
ot no [nfury to the infant and 3-year-old in this aceident.

Notes: This was the 1-week-old infent's first trip In & motor vehiele since his trlp
home from the hospital 4 days earlier. The local Lyon County Health Department
operates an infant safety seat loan program using safety seats provided by the
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Kansas Department of Transportation. The Health Department makes the safety
seats available at the local hospital where the [nfunt was born through the
Department's child home visitors, who visit the patients on the maternity ward on a
regular basis.

The parents own a Strolee child safety seat which they had used with their
3-year-old davghter and intended to use with thelr infant. The safety seat was in
storage and the family had not yet taken it out. A household infant carrier was
present in the car &% the time of the accident but was not being used.

Other accidents Involving unrestrained children: See Cases 18, 25, 27, 29, 30, 38.

Investigations of Accidents lnvolving A Household Infant Carrier or Home Booster
Chair Not Designed For Motor Vehicle Crash Protection.

Cane 18

NTSB Investigation No.: MKCS3HCRO08

Accident Date: September 7, 1982
Accident Locatlon: Appleton, Wisconsin

Circumstances: About 8 a.m., a 1975 Chevrolet Custom pickup truck driven by a
man who was taking his two sons, ages 3 months and 2 years, to the babysitter was
struck in the front left side by a transit bus at an intersection. Both vehicles were
traveling about 25 mph.

Impact Severity: Moderate

Consequences: The 3-month-old infant was lying in a household infant carrier not
designed for motor vehicle crash protection. Both the carrier and the infant were
thrown into the instrument panel on impact, resulting in fatal injuries, including
multiple skull fracture and brain damage. The 2-year-old boy, unrestrained in the
right front, recelved a minor cut on the chin from contact with the instrument
panel. ‘The father, the busdriver, and one bus passenger received moderate injuries
and the two other bus passengers were uninjured.

Survivability: Proper use of child safety seats probably would have prevented injury
to the infant and 2-year-old.

Note: The family had an infant safety seat which they had borrowed from a safety
seat loan program operated by the local Red Cross. The mother and father, who are
both employed, had overslept the morning of the accident and, in their hurry to get
to work, they did not take the time to transfer the infant from the household carrier
to the safety seat.




NTSB Investigation No.: DCA83IHCRO086
Accident Date: December 13, 1982

Accident Location: Reston, Virginia

Circumstances: About 4:15 p.m., a 1970 Pontisc Catalina occupled by a young
couple and their 23-day-old baby was traveling on a two-lane State Route when the
driver suffered a sudden coronary occlusion and was incapacitated. The Pontiac
veered out of control off the right side of the road into a drainage ditch and struck
two trees adjacent to the ditch before coming to rest.

Impact Severity: Minor to moderate

Cmsegg%nces: The infant was seated in the center front in a household infant
carrier that was wedged between the front scatback and the instrument panel.
During the impact, the carrier was dislodged, and the infant was ejected from the
carrier, received minor facial injuries from contact with the instrument panel, end
was found lying on the floor under the glove compartment. The unrestrained mother
in the right front sustained minor injuries. The uncestralned driver recelved minor
impacet injuries but died as a result of the coronary occlusion he suffered
immediately before the accident.
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Survivability: Proper use of a child safety seat designed for motor vehicle crash
protection probebly would have prevented any injury to the infant.

b

Cans 20

NTSB Investigation No.: MKC82HCRO1
Accident Date: July 28, 1982
Accident Location: Kansas City, Missouri

Circumstances: About 11:20 a.m., a 1974 Chevrolet Monte Carlo occupled by a
young couple and their 2-month-old baby was stopped in the left southbound lane of
a four-lane avenue, waiting to make a left turn, when a 1872 Oldsmoblle Vista
station wagon collided in{o the rear end of the Chevrolet.

Impact Severity: Minor
CHOII'__MM: The 2-month-old infant was strepped into a rear-facing hotsehold

ant carrier with the carrier's lap strap, and the carrier was in the center front
seating position with the vehicle's safety belt fastened around both the carrler and
the infant within it. The carrier remained in place, and the infant remained in the
carrier and was not injured. His mother and father, both unrestrained in the right
front and left front seating positions, respectively, received minor infuries. The
driver of the Oldsmobile station wagon also received minor injuries.

Survivability: Although the carrier's use in this case left a potential for ejection
and/or failure of the carrier structure and lap strap, under the relatively minor
forces involved in this accident, with the front seatback pertially restraining the
carrier, and with the safety belt providing restraint to both the carrier and the
infant, this combination of efrcumstances provided minimal but sufficient protection
against injury to the infant under the conditions involved in this accident. Under
other accident conditions, such as a frontal or lateral impact, or greater impact
forces, there would be significant potentlal for failure or collapse of the carrier
under stress.
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Note: The infant carrier involved bore a warning label that stated: "Not for Use as
a Car Seat." As a result of contact with a Safety Board accident investigator during
the investigation of this sccident, the family obtained a child safety seat designed
for proper motor vehicle crash protection.

Sze also Case 40.

Investigations of the Use and Crash Performance of Child Safety Seats

A.  Accidents Involving Proper Use of Child Safety Seats
Case 21

NTSB Investigation No.: MKC83HCRO03
Accident Date: August 17, 1982
Accident Location: Shawnee, Oklahoma

Circumstances: About 8:10 p.m., the driver of a 1982 Subaru GL station wagon
occupied by a family group en route to a local restaurant lost control of the vehicle,
and it crashed into the brick wall of a building at a speed of approximately 30 mph.
The driver and three adults in the rear seat were unrestrained; a 3-month-old boy

was properly restrained in a rear-facing child safety seat in the right front bucket
seat.

Impact Severity: Moderately Severe ( A V =-23 to -28 mph long.)

Child Safety Seat: Bobby-Mac Champion (Collier-Keyworth Co., 4/29/82)

Consequences: Rescue crews took approximately 30 minutes to cut into the car and
extricate the four seriously injured adults. After the adults were romoved, rescue
personnel discovered a 3-month-old boy contentedly playing in a child safety seat in
the right front. The baby's father, who was driving, received severe injurles,
including brain surface contusion, extensive facial fractures and lacerations, a

|
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crushed chest with all ribs fractured, and the collapse of both
mother, in the center rear, received severe injur

erve damage, and a
dislocated ankje. who was studying to
be a pianist, rece
fractured vertebra, The only
injury to the baby in ¢ forehead which
disappeared the

the 3-month-old
he probably would not

ing the dashboard during

isplaced slightly to the left, the rear

adjustment bar w hook for the rear adjustment bar was
broken off.

Case 22

NTSB Investigation No.; NYC83HCR022
Accident Date: November 1, 1982
Accident Location: Apopks, Florida

Circumstances: Abouyt 4:45 p.m., a 1969 Chevrolet Camaro sedan occupied by a
21 ~year-old driver and her 3-week-old son was traveling southbound on Piedmont-
Wekiwa Road hegotiating an S-curve during light rain, when an oncoming 1981
Chevrolet Z28 sedan crossed the centerline in the curve and struck the Camaro

head-on. The mother Was unrestrained; the 3-week-old boy was properly secured in
a rear-facing child safety seat In the right front of the Camaro,

Impact Severity: Moderately Severe ( A V = -23 mph long.)

Child Safety Seat: General Motors Infant Love Seat (3/81)
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ICQ_M%M: The unrestrained mother received moderate injuries, including a
ractured nose, shattered kneecap, contusions of the hecad, chest, and lower leg and
facial lacerations. The unrestrained driver of the Z28 aiso recefved moderate
injuries. The 3-week-old boy in the child safuty seat was not injured.

Survivability: The proper use of a child safety seat prevented any injury to the
3-week-old boy. If he had not been restrained, he probably would not have survived
the crash.

Note: This was the infant's first trip in the child safety seat, which was purchased 2
days before the accident.

Case 23

NTSB Investigation No.: LAX83HCRO03
Accident Dates October 9, 1982
Accident Location: Woodland Hills, California

Circumstances: About 10:10 a.m., & 1975 Datsun B-21C occupied by a 34-year-old
driver and her 2-year-old son was traveling northbound o1 Corbin Avenue at about
35 mnh end was approaching the intersection with Rosede Boulevard, where the
traffic signals were not functioning due to a power outage. As the Datsun
proceeded into the intersection, it was struck in the left front by an eastbound
vehicle. The driver of the Datsun was restrained by a lap/shoulder safety belt and
th‘e 2-year-old boy was properly secured in a forward facing child safety seat in the
left rear.

Impact Severity: Moderate
Child Safety Seat: Strolee Wee Care Model 597 (November 1979)

Consequences: The restrained driver of the Datsun received minor injuries. The
2~year-old child in the child safety seat was not injured.

Survivability: The proper use of a child safety seat prevented any injury to the
2-year-old boy. If he had not been restrained, he probably would have received
serious and potentially fatal injuries.




NTSB Investigation No.: MKCS83HCR09
Accldent Date: January 18, 1983
Accident Location: Muskegon, Michigan

Circumstances: About 4:20 p.m., a 1978 Datsun F-10 sedan occupied by a
33 -year-old driver and her 2-ycar-old daughter entered an uncontrolled intersection
and was struck in the right side by a 1974 Chevrolet Chevelle. The 2-year-old girl
was properly secured in a forward facing child safety seat in the right front of the
Datsun; the driver was unrestrained.

Impact Severity: Moderate ( A V = -1.3 mph long., -14.8 mph lat.)

Child Safety Seat: General Motors Child Love Seat (4/8/81)

Consequences: The 2-year-old girl in the child safety seat did not receive any
impaet injuries, although she was seated at the point of impact. However, she
received moderate injury (a deep facial laceration) from broken side window glass.
Her unrestrained mother received minor injury. One of the two unrestrained aduits
in the Chevrolet received minor injury and the other was uninjured.

Survivability: The proper use of a child safety seat prevented any impact injury to
the child. H she had not been restrained, she probably would have received seriois
impact injuries.

Note: The mother had just picked up her daughter from the babysitter after work
and wes driving to their home, a short distance away when the accident occurred.

See also Cases 12 and 43.
B. Accidents Involving Misuse of Child Safety Seats

1. Protection Adequate Under Specific Misuse Conditions and Accident
Circumstances




NTSB Investigation No.: MKC83HCR12
Accident Date: February 19, 1983
Accident Location: Near Defiance, Missouri

Circumstances: About 6 p.m., a 1982 Mazda 626 sedan occupied by two adults in the
front seat and one adult, a 3-year-old girl, and a 9-month-old infant in the rear seat
was traveling northbound on State Highway 94 when the driver saw an oncoming car
begin crossing the centerline; the driver of the Mazda sieered to the right to avold a
collision. The Mazda, traveling about 45 to 50 mph, ran into a ditch adjacent to the
road and rolled over in a cornfield. The two adults in the front of the Mazda were
vrestrained by lap/shoulder safety beits. The 9-month-old infant was riding in a
Jo- ward-facing child safety seat in the right rear, with the required tether strap
missuw’, and the 3-year-old girl was seated in the center rear position, which was
0t ¢quipped with a safety belt. As the car left the roadway, a lap-belted adult in
the left rear seat reached in front of the child in the center and geasped the frame
of the child safety seat in the right rear, thus restraining the center child with her
body.

Impact Severity: Moderate

Child Safety Seat: Strolee Wee Care Model 597 (8/79)

Consequences: The two restrained adult front seat occupants received moderate
{njuries and the lap-belted adult and the 3-year-old girl in the rear seat received
minor injuries. The 9-month-old boy in the child safety seat vas not injured.
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Survivahility: Although the child safety seat was misused, it provided sufficient
protection under the circumstances of this accident to prevent serlous and
potentially fatal infjury to the infant. The 3-year-old girl was, in effect, restrained
by her mother's body, praventing serious injury. The use of safety belts prevented
serious infuries to the three adults.

Case 26

NTSB Investigation No.: DCAB3HCRO4
Accldent Date: September 23, 1982
Accldent Location: Near Front Royal, Yirginia

Circumstances: About 5:20 p.m., &8 1976 Chevrolet Corvette occupied by a 36-
year-old driver and her 8-month-old son was traveling northbound on U.S. Route
522 at about 50 to 65 mph when the driver lost control in a curve. The Corvette
drifted off the right edge of the road, veered back onto and across the roadway, ran
off the left edge, then swerved onto the road and collided head-on with a southbound
1973 Dodge pickup truck. The driver of the Corvette was restrained by a
lap/shoulder safety belt and the 8-month-old boy was riding in a child safety seat in
the right front. The safety seat was rear-facing, although technically the
manufacturer's instructions state that a child over 17 pounds should be fecing
forward.

Impact Severity: Very Severe( AV = -39 to 40 mph long.)
Child Safety Scat: Cosco-Peterson Safe-T-Shield Model 81 A (12/8/80)

Consequences: The lap/shoulder belted driver of the Corvette received severc
injuries. e 8-month-old infant in the child safety seat had a glass fragment in his
eye, but no visible Injury. Based on & report from relatives that the infant "acted
like he was sore” for about 1 week after the accident, he was considered to have
received minor injury. The driver of the pickup truck, who was restrained by a lap
safety belt, received serious injuries.

R TR R




Survivabllity:  Although the 8-month-old boy exceaded the maximum weight
specified by the manufacturer for use of the safety seat in the rear-facing mode,
the safety seat provided excellent protection in this very severe head-on crash. If
the infant had not been restrained, he almost certainly would not have survived.
;lhe use of safety belts also prevented fatal injury to the drivers of the two vehicles
nvolved,

Note: The baby's mother had 17 years of safety experience as an airline employee
and flight attendant, and because aft-facing airline jump seats provide greater
safety than forward-facing jump seats, she believed her baby would be safer if the
sed In the rear-facing mode as long as possible. For maximum
at harness straps adjusted for a snug fit, and 2

ted them to fit very tightly.

NTSB Investigation No.: NYC82HCRO02
Accident Date: June 28, 1982
Accident Location: Rensselaer, New York

Circumstances: About 1 p.m., a 1974 Volkswagen Dasher sedan occupied by two
adults in the front seat and two children in the rear seat was meking & left turn to
enter the parking lot of a restaurant when it was struck in the right side by a
motoreycle. The two adults were unrestrained. A 2-year-old boy was unrestrained

Impact Severity: Minor

Child Safety Seat: Bobby-Mac Super, Collier-Keyworth Co. (8/1980)
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Consequences: The unrestrained driver was not injured and the unrestrained aduit
front seat passenger received a small cut on the right arm. Although the required
tether strap was not used, the 22-month-old girl in the child safety seat received
minor cuts from flying glass only. The unrestrained 2-year-old boy in the right rear
was found lying across the rear window ledge with fatal injuries, including a broken
neck. On impact, he apparently was propelled against the interior right slde of the
vehicle and then was either thrown into the rear window or was propelled into it by
the motorcycle, whose handlebar may have penetrated the right rear window,
striking the child.

Survivability:  Although the safety seat was misused, it provided adequate
protection against impact injury to the 22-month-old girl in the clrcumstances of
this accident. The fatally-injured, unrestrained child probably would not have been
injured {except by flying glass) if he had been properly protected by a child safety
seat.

Note: The only damage to the child safety seat was a small puncture in the padding
from a fragment of flying ylass.

Case 28

NTSB Investigation No.: NYC83HCRO04
Accident Dates November 19, 1982
Accident Location: Nanuet, New York

Circumstances: About 2:30 p.m., & 1981 Pontiac sedan occupied by a mother and
her 2 1/2-year-old son traveling northbound on Route 304 en route to a local toy
store was making a feft turn when it was struck in the right side by a schoolbus
occupied by a driver and 17 high school students. The Pontiac spun and was
deflceted in a southeasterly direction and struck a median guardrail, where it came
to rest. The driver of the Pontiac was unrestrained and her 2 1/2-year-old son was
riding in a child safety seat in the left rear. The required tether strap was not uscd.




Impact Severitvt Moderately Severe ( AV = -15 to -20 mph long., +20 to +25
mpi lat.)

Child Safety Seat: Peterson Safety Products, Safety Shell Model 74 (11/78)

Consequences: Although the safely seat was misused, the child was not injured.
The unrestrained mother received fatal head injuries, probably from being propelled
across the car into the pillar between the windshield and the right front window.
None of the occupants of the schoolbus were injured.

Survivability: Although misused, the child safety seat provided adequate protection
in preventing any injury to the child. The nonuse of the type of side tether required
with this safety seat had no impact under the circumstances of this accident. When
the safety seat is installed in the left rear position, use of the tether strap restrains
leftward movement of the safety seat; in this accident, the impact forces would
have tended to force the safety seat to the right, toward the point of impact. If the
child's mother also had beeis restrained, she probably would have survived.

Note: The plastic shell of the safety seat was split at the junction of the bottom
and left side of the seat due to lateral stress exerted during the collision. At the :
time of the accident, the safety seat was 4 years old, and most of the instruction i
label had been torn or worn away.
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NTSB hvestigation No.: LAX83HCR}0

Accident Date: January 2, 1983
Accident Location: Natlonal City, California

Circumstances: About 4:30 p.m., a 1877 Ford Pinto hatchback ozcupled by a young

couple, their 14-month-old son, and thelr 51-day-old daughter was traveling about 20
to 25 mph on a two-lane street. The family was en route home from & shopping trip i
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when, about 150 feet from their home, the Pinto was struck on the right side by @
1981 Toyota pickup truck as the pickup exited an alley at about 45 to 50 mph. The
father. who was driving the Pinto, the mother, seated In the right front, and the
infant, held in her mother's arms, were unrestralned. The 14-month-old boy was
riding in a forward-facing child safety seat in the left rear with the required tether
Strap tied to the latch of the rear hatchback door instead of being secured properly
to a tether anchor installed for that purpose,

Impact Severity: Moderately Severe

Child Safety Seat: Strolee Wee Care, Model 599 (2/82)

Consequences: The unrestrained father received minor infuries. The passenger

as intruded to a depth of 16 inches at the right front seating
position, where the unr infant were located. The mother
survived with serlous head, pelvic, and other injurles. The 91-day-old girl sustained
massive head injuries, including multiple skull fractures with severe brain damage,
and she died less than 20 hours after the accident. The 2 1/2-year-old boy in the
child safety seat was not injured.

Survivability: Although misused, the child safety seat provided sufficient restraint
to protect the 2 1/2-year-old boy against any injury in the circumstances of this
accicent. The 51-day-old girl probably would have survived if she had been properly
protected by a child safety seat, especially in the rear seat.

Note: This was the infant's second trip from home in an automobile. As a result of
the accident, the driver of the pickup truck was convicted of felony vehicular
manslaughter.

Case 30
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NTSB Investigation No.: ATL83HCRO3
Accident Date: June 5, 1983
Accident Location: Near Bossier City, Louisiana

Circumstances: About 5:40 p.m., a 1968 Chevrolet sedan occupied by a young
couple and their 15-month-old and 3-year-old sons was traveling westbound on &
two-lane road. The family was returning from a brief Sunday drive about 5 miles
away to buy ice cream for the children. At tiie same time, a 1976 Ford Maverick,
occuplied by a 25-year-old female driver and a 13-year-old female passenger in the
right front returning from & shopping trip to celebrate the driver's birthdey, was
traveling eastbound on the same road. It was raining heavily and the Ford's windows
were fogged, except for & 3-inch strip at the bottom of the windshield that had been
cleared by the defroster. As the Ford was negotiating a 80° right curve, it crossed
the centerline and struck the Chevrolat head-on. All six occupants of the two
vehicles were unrestrained, except for the 18-month-old boy who was riding in the
ceiter rear of the Chevrolet in a forward-facing child safety seat. The safety seat
was not secured to the vehicle by a safety belt and the required safety shield and
most of the safety harness were missing; only the lap strap portion of the harness
was in use. A horizontal tubular steel bar running along the width of the safety seat
at the bottom rear was extended rearward and wedged between the vehicle seatback
and seat cushion to a depth of approximately 5 3/4 inches.

Impact Severitys Moderately Severe
Child Safety Seat: Bobby-Mac Deluxe, Collier-Keyworth Co. (c. 1980)

Conse es: The 15-month-old boy in the child safety seat in the Chevrolet was

n . 3-year-old brother, unrestrained in ‘he center front, was propelled
into the instrument panel on impect and received serious injuries, including facial
fractures and lacerations. Both parents recelved serious injuries and the two Ford
occupants received moderate Injuries.

A Survivability: Although the child safety seat was misused, it provided sufficient
protection under the accident circumstances to prevent any injury to the 15-month-
old boy. The safety seat apparently was held in place during impact by the tubular t
steel bar extended between the vehicle seatback and seat cushion. Proper use of a :
child safety seat probably would have prevented injury to the 3-year-old in the
Chevrolet, and the use of sefety belts probably would have prevented or minimized
the injuries received by the unrestrained 13-year-old and the three unrestrained
adults involved in the collision.

Note: The chil¢ safety seat was purchased new when the 3-year-old boy was an
Infant and had used by him until the second child was born. It then was used f
exclusively by the younger child, and the older boy traveled unrestrained. Tne
safety shield and the shoulder strap and erotch strap of the safety harnesa had been
removed and were lost. The instruction label was micsing from the rear of the
safety seat; the family belleved that it came off after being soaked by rain during

camping trips.




NTSB Investigation No.: DCAB3HCRO1
Accident Date: November 9, 19882
Accident Location: Manassas, Virginia

Circum.stances: About 5:30 a.m., a 1972 Pord Pinto occupied by two adults and a
2-year-old boy was traveling on a two-lane drive when the driver steered to the
right to avoid collision with an oncoming vehicle that was crossing the centerline.
The rcight wheels went onto the shoulder, which was 4 inches lower than the
pavement edge. On return to the pavement, the Pinto swerved hard to the left. The
driver steered hard right and the Pinto ran off the right side of the road at about 37
to 40 mph, vaulted a ditch, struck some bushes, and rolled onto its roof in a diteh
51 feet from the road. The driver and an adult passenger in the right front were
unrestrained. A 2-year-old boy was riding in a child safety seat in the left rear.
The required tether strap was not used and the safety harness was adjusted loosely.

Impact Severity: Moderate

Child Safety Seat: Bobby-Mac Super, Collier-Keyworth Co. (2/80)

Consequences: The two unrestrainee adults received moderate injuries. The 2-year-
old boy was hanging upside down, still secured in the safety seat in the overturned
car after the accident. He was not Injured.

Survivability: Although the child safety seat was misused, it provided sufficient
protection to prevent any injury to the child. If the child had not been restrained,

he probably would have received a: least moderate injuries.

Note: The mother purchased the child sefety seat after being exposed to public
educetion materials in childbirth classes. She said that the tether anchor was
installed in her previous car, and in that car the tether strap was always used. The
.instruction label cemented to the safety secat was severely wrinkled and difficuit to
read.




NTSB Investigation No.: NYC82HCRO6
Accident Date: September 12, 1982
Accldent Location: Brentwood, New York

Circumstances: About 1:30 a.m., a 1977 Toyota sedan occupied by two adults and
thelr 9-month-old daughter was traveling southbound about 33 mph on a two-lane
County Route en route to their home when a northbound 1970 Chevrolet sedan
traveling ebout 53 mph swerved across the centerline and collided head-on with the
Toyota. The infant's father was driving the Toyota, and her mother was in the left
rear; both were unrestrained. The infant was riding in a forward-facing child safety
sest in the right front. The safety seat was used improperiy in a forward-facing
reclined position, when it should have been reclined facing rearward based on the
infant's weight and height. The safety harness was fastened around the child, but
was improperly routed through the upper slots in the safety seat shell, and one
shoulder strap was attached to the shield arm with the bib strap. The required
tether strap was wrapped around the Toyota's right front seatback, which also was
reclined.

Impact Severity: Severe

Child Safety Seat: Strolce Wee Care Model 597 (2/78)

uences: The infant's father was fatally injured, the mother was seriously
injured, and the unrestrained driver of the Chevrolet received moderate injuries.
The infant received moderate injuries, including fractures of the left arm, wrist, and
elbow, and & laceration of the forehead.

. Survivabllity: Although the child safety seat was inisused, it provided sufficient
restraint to prevent more severe injuries to the infant. If the child safety seat had
been used properly, the infant probably would have received little or no injury. If
she had been unrestrained, she probably would not have survived the crash.
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Note: The safety seat was either given by or purchased from a relative without the
truetion booklet, and there was no instruction label on the safety seat.

Case 33

NTSB Investigation No.: MKC83HCRO07

Accident Date: December 24, 1982
Accident Location: Porest Lake, Minnesota

Circumstances: About 11:08 a.m., a 1969 Ford Thunderbird sedan, occupied by a 25~
year-old driver and her 1-year-old daughter, who were en route home after doing
some shopping, attempted to make a left turn from 8th Avenue onto U.S. Route 61
when it was struck in the left rear side by a 1972 Oldsmobile 88 sedan. The Ford
driver was unrestrained, and her 1-year-old daughter was riding in a forward-facing

child safety seat in the left rear seating position, with the required tether strap not
used.

Impact Severity: Moderate ( AV = 1.4 mph long., -16.4 mph lat.)

Child Safety Seat: Strolee Wee Care Model 598 (10/79)

Consequences: The unrestrained Ford driver received severe injuries and her
1-yearo daughter in the child safety seat received minor injuries, including a
shaliow laceraticn of the gum and abrasions of the left side, left knee, and left foot.

Survivability: Although the child safety seat was misused, it provided substantial
protection to the child, even though there was significant intrusion at the child's
seating position (Intruding sheet metal was wrapped around the safety seat).

Note: The entire safety seat frame was displaced to the right, with the top

displaced 3 inches and the front armrest displaced 7 inches, due to the intruding
interior left side of the vehicle.
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NTSB hivestigation No.i LAX83IHCRU1

Accident Date: September 22, 1982
Accident Location: - Reseda, California

Circumstances: About 9:05 a.m., a 1973 BMW sedan was traveling northbound on
Roscoe Boulevard through the intersection with Sherman Way when the driver of a
1961 Rambler American sedan traveling eastbound on Sherman Way attempted to
stop for a red traffic signal. The driver of the Rambler accidentally applied the
accelerator instead of the brake, accelerated into the Intersection, and collided into
the left rear side of the BMW, which was occupied by a 33-year-old driver who was
restrained by a lap/shoulder safety belt and her 2-year-old daughter who was riding
in a forward-facing child safety seat in the right rear. The required tether strep
was not used (the tether anchor was not installed in the vehicle). The safety seat
was attached to the vehicle extremely tightly by the right rear safety belt.

Impact Severity: Moderate (with 21-inch intrusion of left side)
Child Safety Seat: Strolee Wee Care Model '598 (8/78)

Consequences: The lap/shoulder belted driver of the BMW received moderate
injurfes. 'The 2-year-old girl did not contact tha vehicle interior but received

moderate facial lacerations from flying glass.

Survivabilitys  Although the safety seat was misused, it provided adequate
peotection to prevent the child's contacting the vehicle interior. Considering the
41-inch intrusion of the left rear seating position, the child probably would have
been severely injured if she had been unrestrained.




NTSB Investigation No.: NYCS83HCRO1
Accident Date: October 10, 1882
Accident Location: Westbury, New York

Circumstances: About 5:30 p.m., a 1978 Subaru sedan occupied by a young couple
and thelr 10-month-old son was traveling westbound about 50 to 55 mph on the
Northern State Parkway en route to their home aft:r spending the afternoon
pienicking. The 29-year-old father, who wus driving, was wearing a lap/shoulder
safety belt, his wife was wearing a lap safety belt in the right rear, and the infant
was secured in a forward-facing child safety seat in the left rear. The required
tether strap was not used. As the Subaru was approaching a curve, the driver of an
eastbound Dodge sedan ran off the left side of the eastbound lanes, crossed the grass
median, and collided head-on with the Subaru at a speed of about 57 mph. Both the
safety harness restraining the infant and the safety belt securing the safety seat to
the vehicle were very snugly adjusted.

Impact Severity: Severe ( AV = -36 mph long.)

Child Safety Seat: Strolee Wee Care Mode] 599 (1/82)

Consequences: Both drivers received sericus injucies; the infant's mother was killed;
and the infant in the child safety seat was uninjured.

Survivabilitys Although the child safety seat was misused, it provided sufficient
.protection to the 10-raonth-old boy, who was the only person to escape this fatal
accident without any injury whatsoever.

Note: The Dodge driver wes arrested and churged with driving while intoxicated.
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NTSB Investigation No.: MKC83HCR04
Accident Date: November 28, 1982
Accident Location: Lakeville, Minnesota

Circumstances:  Abcut 12:35 pm., a 1976 Oldsmobile sedan was traveling
northbound on U.S. Interstate Highway 35 when the driver of a southbound 1971
Chevrolet Impala sedan lost control on the icy pavement, and the Chevrolet ran off
the left pavement edge, crossed the median, and collided head-on with the
Oldsmobile. The Oldsmobile was occupied by a 32-year-old driver, his 28-year-old
wife in the right front, their 10-year-old son in the left rear, their 12-year-old
daughter in the right rear, and their 5-week-old son in the center front. Both
parents and the two older children were unrestrained; the 5-week-o}d boy was riding
in & rear-facing child safety seat. Because the infant was wrapped in blankets, the
crotch strap portion of the safety seat harness could not be fitted between his legs
and the harness cculd not be fastened. The unused safety harness was routed
incorrectly through the upper (toddler) slots of the safety seat and the vehicle
safety belt was routed over and around both the safety seat and the infant, instead
of through the safety seat frame.

Impact Severity: Moderate (A V = -21.6 mph long., + 7.9 mph lat.)

Child Safety Seatt: Strolee Mode] 597 (1977),

Consequences: The driver of the Oldsmobile received minor injuries; his wife
received moderate injuries; the twc older children recelveé minor infuries; and the
the safety seat was not injured. The unrestrained 14-year-old

lly injured and her unrestrained right front

passenger sustained serfous infuries.
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Survivability: Although the safety seat was misused, the safety seat in conjunction
with the vehicle safety belt provided sufficient protection to prevent injury to the
5-week-old boy.

Note: . The detailad usage instructions were not received when the safety seat was
purchased used from a neighbor.

Cease 31

NTSB hvestigation No.s LAX83HCRO7
Accident Date: November 11, 1982
Accident Location: Albuquerque, New Mexico

Circumstances: About 6 p.m., the driver of a 1980 Chevrolet station wagon parked
the vehicle with the engine running and the gear selector lever in park, and left the
vehicle to pick up a child from school. Her 2-year-old daughter was left in the
unattended vehicle, seated in a child safety seat In the center front seat with the
harness unfastened and unly a nonprotective armrest in front of the c¢hild. The girl
apparently grabbed the gear selector lever and moved it to neutral, and the station
wagon rolled backward down & slight grade, struck two parked cars, and came to
rest ageainst a building.

lmpact Severity: Minor
Child Safety Seat: Strolee Model 597 (8/79)

%gguences: The 2-year-old in the safety seat was not injured; the three vehicles
the build

received minor damage.

Survivability: Although the child safety seat was misused, it provided sufficient
restraint to prevent injury to the 2-year-old girl during multiple minor collisions.

Note: The child had & 13-inch reach, and with the safety seat harness unfastened
and the safety seat in the center front seating position, she could lean forward and
reach the gear selector lever when the front vehicle bench seat was adjusted to any
position except its rearmost position.




NTSB Investigation No.: LAX83HCRO09
Accident Date: December 17, 1982
Accident Location: Reseda, California

Circumstances: About 7:30 a.m., a 1966 Volkswagen sedan occupied by a 25-year-
old driver, her 3-year-old son, and her l-year-uld daughter, was traveling about
25 mph westbound on Bullock Street en route to a babysitter's home. An eastbound
1977 Ford LTD station wagon attempted to make a left turn In front of the
Yolkswegen to enter a private drive and collided into the lef: front side of the
Yolkswagen, which was not equipped with safety belts. ‘The 3-year-old boy was
unrestrained in the right rear and the 1-year-old girl was riding in a forward-facing
child safety seat which was tied to the right front seat with a 1/4-inch cotton
clothesline rope. The required tether strap was not used and the harness was
incorrectly routed through the lower scatback slots.

Impact Severity: Moderate

Child Safety Seat: Strolee Wee Care 597 (8/79)

Consequences: ‘The driver of the Volkswagen sustained minor injuries; the
unrestrained 3-year-old boy in the rear seat sustained moderate injury (a brain
concussion); and the only injury to the l1-year-old girl In the child safety seat was a
minor leceration of her tongue (from biting it). The Pord driver, who was wearing a
lap safety belt, was uninjured.
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Survivability: The proper use of & child safety seat probably would have prevented
injury to the 3-year-old boy if a safety belt had been available to properly secure a
safety seat. Although the safety seat occupied by the 1-year-old girl was misused,
it provided sufficient protection to prevent serious injury.

Case 39

NTSB Investigation No.: LAX83HCRO05
Accident Date: October 30, 1982
Accident Location: Granada Hills, California

Circumstances: About 3:35 p..n., 8 1981 Honda Civic station wagon occupied by a
woman who was 3 months pregnant and her 1 1/2-year-old son was truveling
westbound about 45 mph on Devonshire Boulevard, en route to a shopping center,
when another vehicle stopped abruptly in front of the station wagon. The driver of
the station wagon braked sharply and steered to the left to avoid & collision. The
vehicle skidded on wet pavement across the eastbound traffic lanes, mounted a curb,
and crashed into & residential cinder block wall. The mother was wearing a
lap/shoulder safety belt, and the child was seated in a forward-facing child safety
seat in the right rear. The required tether strap was not secured {(there was no
tether anchorage installed in the vehicle). The safety seat was covered by a
homemade comfort pad which did not have openings for the safety harness to pass
through it and which covered the harness straps, which were not fastened around the
child.

Impact Severity: Moderate

Child Safety Seat: Strolee Wee Care No. 599 (e. 1981)

Consequences: The lap’shoulder belted mother received minor injury. During
impact, the safety seat rotated forward, the safety latch controlling the recline
position disengaged, and the safety seat orientation changed suddenly from an
upright to a reclined position. However, the child remained in the safety seat and
was uninjured.

Survivability: Although the safety seat was misused, the 1 1/2-year-old boy
remained in the safety seat and did not contact the vehicle interior.




NTSB Investigation No.: LAX82HCR02
Accident Date: August 31, 1982
Accident Location: San Franecisco, California

Circumstances: About 10:10 P-m., a 1980 Datsun B-210 sedan traveling about
45 mph entered a curve on a freeway offramp when the driver saw an unoccupied
vehicle stopped ahead. The Datsun struck the stopped vehicle in the right rear, the
driver lost control, and the Datsun overturned onto its roof and slid about 60 feet.
All oecupants of the Datsun were restrained. The driver was wearing a lap/shoulder
safety belt; her 6-month-old daughter was riding in a rear-facing child safety sea* in
the right rear; her 3-year-old son was riding in a forward-facing infant safety seat in
the center rear; and her 2-year-old son was seated in a home booster chair with the
vehicle safety belt passed through its sides and over the chijld's lap. The safety
harness of the ng, and the 6-month-old girl

1 2d around the infant safety

Impact Severity: Moderate

Child Sefety Seats: Century Model 4448 (10/79)
General Motors Infant Carrier (c. 1979)

Consequences: The lap/shoulder beltea driver received minor injuries and the three
children were uninjured. After the vehicle came to rest on its roof, the 6-month-old
girl, who was not harnessed in the infant safety seat, was found rocking gently,
suspended upside-down by the vehicle safety belt. Sometime after the vehicle came
to rest, the infant slipped out and fell onto the roof of the Datsun.
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Survivability: Although the two safety seats were misued, they provided sufficient
protection under the circumstances of the accident to prevent injury to the
6-month-old girl and the 3-year-old boy. Although the home booster chair was not
designed for motor vehicle crash protection, the use of a safety belt around the
booster chair and the 2-year-old child provided sufficient restraint to prevent injury
to the child under these accident circumstances.

Note: A health services case worker at a local hospital, who is a member of the
Calilornia Child Passenger Safety Association, had encountered the family on a
routine health checkup and provided infcrmation on child passenger protection. The
case worker had encouraged the mother to acquire some type of protection for the
2-year-old boy, who, according to the mother, normally traveled unrestrained
because he was an "escape artist” who had managed to release himself from every
safety seat she had tried. The case worker also helped the mother resolve the
problem of restraining three devices with only two safety belts (by looping each
outboard safety belt tightly around one leg of the center safety seat before latching
them). The mother used the home booster chair because the 2-year-old "escape
artist" could be successfully restrained by a safety belt routed through the sides of

the booster chair and over the child's lap.

The infant safety seat was acquired second-hand from a relative without the
safety harness or any instructions for use. The mother was unaware that a safety
harness was required.

Case 41

NTSB Investigation No.: DCAS3HCRO02
Accident Date: November 19, 1982
Accident Location: Irondale, Alabama

Circumstances: About 4:16 p.m., a 1981 Honda Accord sedan occupied by a
30-year-old woman and her two children, ages 4 years and 2 years, was turning left
at an intersection when it was struck in the right side by a 1974 Lincoln Mark 1V
sedan traveling about 45 to 50 mph. The Honda rotated 300° clockwise as it traveled
43 feet from the point of impaect, until its right front correr struck the left front of
a 1978 Cadillac sedan that was stopped for a red traffic signal at the ir..crsection.
The driver of the Honda was unrestrained. Her 2-year-old son was riding in a
forward-facing child safety seat in the right rear seating position. The safety belt
was routed incorrectly around the forward safety seat legs, and the required tether
strap was missing. The 4-year-old girl was wearing a lap safety belt in the left rear
seating position.

Impact Severity: Moderately Severe (AY = -27.7 mph lat.)

Child Safety Seat: Strolee Wee Care 595 (6/79)

Consequences: The unrestrained driver of the Honda suffered severe injuries,
_including a concussion, four fractured ribs, and contusion and lacerations when she
struck the windshield with her head, the instrument panel with her chest, and the
gear selector lever with her right thigh. Her 2-year-old son in the child safety seat
received a minor abrasion on his forehead from striking the side of the safety seat.
The lap-belted 4-year-old girl in the left rear received fatal head injury, probably
from striking her head on the child safety seat.
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Survivability:  Although the safety seat was misused, it provided sufficient
protection to prevent serious injury to the 2-year-old. The lap safety belt did not
provide upper torso restraint to the 4-year-old, and did not prevent fatal head
contact with the child safety seat.

Case 42

NTSB Investigation No.: MKC83HCR10
Accident Date: January 29, 1983
Accident Location: Pine County, Minnesota

Circumstances: About 6:45 p.m. a 1974 Forc Mustang sedan was traveling
southbound on County Road 61 approaching an intersection when a 1980 Ford Ranger
pickup truck traveling eastbound on State Highway 12 entered the intersection and
crashed into the Mustang at the right front fender. The Mustang was occupied by a
20-year-old woman, who was unrestrained, and her 8-month-old daughter, who was
riding in a forward-facing child safety seat in the right front seating position. The
safety seat harness was routed through the upper seatback slots instead of th2 lower
slots specified for the child's size and weight.

Impact Severity: Moderately Severe (AV = -13.5 mph long., +27.5 lat.)

Child Safety Seat: Bobby-Mec Champion (12/17/81)

Consequences: The unrestrained driver received serious injuries from contact with
the windshield, steering wheel, and instrument panel. The infant in the child safety
seat did no' contact the vehicle interior but sustained a serious whiplash injury -- a
contusion ot the spinal corc. resulting in paralysis.

Surviv.bility: The misuse of the safety seat partially degraded its performance; the
misrouting of the harness straps resulted in & loose harness fit, which permitted the
infant to be accelerated forward and to the right, then suddenly decelerated,
causiig serious injury. However, although the safety seat was misused, it provided
sufficient protection to prevent the infant from contacting the vehicle interior,
which probably would have resulted in fatal injury.
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2. Protective Function Reduced or Negated by Misuse

(Photo courtesy of Ogdensburg Police Departmert.)

NTSB Investigation No.: NYC82HCRO04
Accident Date: July 27, 1982
Accident Location: Ogdensburg, New York

Circumstances: About 8:27 a.m., a 30-year-old woman who was going to drive her
8-year-old daughter to a day camp bus stop got into her car with her three children.
The B-year-oid girl was seated in the right front, a 2 1/2-year-old girl was seated in
a forward-facing child safety seat in the right rear, and a 2-month-old boy was
seated in a rear-facing infant safety seat in the center front, between the mother
and the 8-year-old. The toddler in the right rear was properly secured in a child
safety seat with & tether strap secured to an anchorage installed in the rear window
shelf. The 2-monch-o0ld boy in the front center was seated in the infant safety seat
with the safety harness nct fastened and the safety seat not secured to the vehicle
(the front center seating position was not equipped with a safety belt). Before
departing, the 8-year-old got out of the car, leaving the right front car Jdoor open,
and returned to the house to retrieve something that had been left behind. While
waiting for her daughter to return to the car, the mother decided to back the car
from behind their house, where it had been parked, on the road. As she backed the
vehicle at a speed of less than 5 mph and turned left into the road, the unsecured
infant safety seat toppled to the right, spilling the unrestrained infant through the
open right front door onto the roadway.




Impact Severity: None - Noncrash Incident

Child Safet7 Seats: (1) General Motors Infant Safety Carrier {8/73)
(2)  General Motors Child Safety Seat (6/74)

Consequences: Before his mother could ston the car, the infant was run over t-y the
right front wheel and was fatally in':red. No other person was harmed.

Survivability: Although the infant was seated in an infant safety seat, neither he
nor the safety seat were restrained. If the infant had been properly restrained in
the vehicle, this fatal noncrash incident would not have occurred. Although
subjected to the same cornering forces, the 2 1/2-year-old .emained properly
secured in her safety seat.

Note: The vehicle, a 1967 Chevrolet Malibu 4-door sedan, originally was equipped
with safety belts at the driver's and right front seating positiens only. After
locating and buying two used child safety seats by placing an advertisement in the
local "Penny Saver' want ads, the mouther had two safety belts installed in the rear
seat and had a tcther anchorage installed in the rear window shelf. She preferred to
have the baby scated next to her when she drove the car, and intended to have a
safety beit instelled at the center front seating position to secure the bahy's safety
seat, hut had not yet done it. The day before the uccident, the mother had new
brakes and an cngine mount installed on Ler car. When she was interviewed by a
Safety Board inestigator after the accident, the mother said that she decided to
back the car into the road because she was in a hurry. "I guess I was trying to save a
little time because we were cutting the time close," she explained. "The day before
I was a little late for the bus and it pulled away before I got there. I'm so safety
conscious and protective of my children that I still can't believe this could happen.”

Case 4
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NTSB Investigation No.: NYC83HCRO03
Accident Date: November 19, 1982
Accident Location: Queens, New York

Circumstances: About 10:15 a.m., a 1981 Oldsmobile sedan occupied by a young
married couple and their 3-year-old daughter was northbound on the Cross Island
Parkway, en voute from their nearby home to a resort area in the Catskill
Mountains, about 100 miles away. The 31-year-old father was driving; his 29-year-
old wife, wno was 3 months pregnant, was in the right front; and their daughter was
seated in a forward-facing child safety seat in the right rear. The required tether
strap was rot secured (there was no anchorage instelled in the vehicle), and the
safety harness was not fastened. The two adults were unrestrained. As the
Oldsmobile was negotiating a right curve in the left lane of the six-lane Parkway,
the ieft wheels went off the left edge of the roadway and climbed a raised median,
where the left side of the car sideswiped a councrete railroad bridge pier located on
the median. The Oldsmobile then veered sharply to the right, traveled diagcnallv
across the northoound lanes, and ran off the right paveinent edge where it struck
and vaulted over a guardrail, overturned, and came to rest on its roof on a paved

path adjacent to the highway.

Impact Severity: Moderate

Child Safety Seat: Strolee Wee Care, Model 597 (c. 1979)

Consequences: The father and the 3-year-old girl were ejected and were found lying
on the ground next to the overturned car. The father received serious injuries and
the child received fatal head injuries. The mother remained in the vehieie and

received minor injuries.

Survivability: Although the 3-year-old girl was riding in a child safety seat, she was
not restrained by the safety harness at the time of the accident. If she had been
properly restrained in the safety seat, she probably would have survived the acciGent

with little or no injury.

Note: When she was interviewed by a Safety Board investigator after the accicent,
the mother stated: "Although this was an unfortunate accident and a personal
tragedy, I'm still realistic enough to know that child car seats are good snd are
necessary when transporting children in a car. What happened to us was a freak
accident and will not discourage me from using a child seat."




NTSB investigation No.: NYC82HCRO1
Accident Date: eune 30, 1982
Accident Location: Kingsbury, New York

Circumstances: About 5:10 p.m., a 1976 Honda Civic sedan occupied by two adults
and their 6 1/2-month-old son was traveling eastbound about 30 mph on State Route
32 en route to their home in a nearby community. As the Honda was traveling
through the intersection of County Route 35, a 1970 Ford Maverick seden traveling
southbound about 51 mph on Route 35 entered the intersection against a red light
and crashed into the left side of the Honda. The Honda rotated counterclockwise
and came to rest {acing west on a lawn adjacent to the intersection, about 45 feet
from the pcint cf impact. The two adults in the Honda were unrestrained, and the
infant was seated in a forward facing child safety seat with the safety harness
secured loosely around the infant. The required tether strap was missing, and tether
anchorage was installed in the vehicle.

Impact Scverity: Moderately Severe (AV = -10 mpi: long., + 22 mph lat.)

Child Safety Seat: Kantwet One-Step, Model 401 (9/25/81)

Consequences: The unrestrained driver of the Honda was ejected and fatally
injured. His wife, unrestrained in the rcight front, was partially ejected through the
left side door opening and was seriously injured. During the impact and vehicle
rotation the infant was forced forward and to the left and was ejected from the
safety seat bhetween the loosely-adjusted safety harness shoulder straps. He was
found on the floor of the storage area behind the rear seat, fatally injured.

Survivability: Proper use of the safety seat, with the safety harness adjusted snugly
and the tether strap properly secured, probably would have prevented the ejection of
the infant from the safety seat and probably would have resulted in little or no
injury to the infant.
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Note: The driver of the Ford, who sustained a minor knee injury, was errested by
the New York State Police and charged with two counts of ecriminally negligent
homicide, passing a red traffic signal, and intoxicated driving. A breath test
indicated that his blood alcohol level was .17 percent. The Safeiy Board's accident
investigation found that the safety seat narness was properly routed through the
upper seatback slots for the infant's size and weight. However, although the safety
seat had been used by the infant since birth, the lower harness routing slots
specified for use by smaller infants apparently had naver been used because they
were factory sealed and had not been punched out. The safeiy seat manufacturer,
Questor Juvenille Furniture Ce., was contacted during the investigation and changed
its factory assembly procedures for its convertible safety seat models to route the
safety harness through the lower slots (the infant configuration), and improved the
instructions for use of the safety harness.

Case 46

NTSB Investigation No.: NYC83HCRO5
Accident Date: March 25, 1983
Accident Location: Waretown, New Jersey

Circumstances: About 4:05 o.m., a 1980 Toyota Corolla sedan occupied by a 25-
year-old driver and her 15-month-old son was traveling northbound on U.S. Route 9
when the driver fell asleep and the vehicle veered across the southbound lane, ren
off the pavement edge, and struck and severed a 12-inch-diameter wooden utility
pole. The child's mother, unrestrained in the driver's seat, survived with serious
injuries. According to the manufacturer's instructions, the safety seat should not be
used with a vehicle safety belt that cannot be fastened securcly. The safety belt at
the right rear seating position of the Toyota uses an emergency locking retractor,
which "locks up" only when its sensor is activated by crash forces. Safety seats are
not designed for use with this type of safety belt. An ironing board also was being
carried in the car.

Impact Severity: Moderately Severe
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Child Safety Seat: Cosco-Peterson Safe-1-Shield, Model 81A (7/14/81)

Conseqguences: The unrestrained mother received serious injuries. The 15~month~
old boy in the child safety seat received a fatal neck injury when the atlanto-
occipital joint between the spine and skull was dislocated and his spinal cord was
savered.

Survivability: The effect of the misuse of the safety seat with a vehiele safety belt
that could not be fastened securely could not be determined. The investigation
identifidd four possible neck load sources of the child's fatal neck injury: head
contact with the rear of the front seatback, with the right interior side of the
vehicle, with the ironing board, or with the shield of the safety seat, which is
designed to be used by a toddler with the safety shield only, without need for a
sa’aty harness.

Case 47

NTSB Investiga.ion No.: MKC83HCRI13
Accident Date: Mareh 11, 1983
Accident Location: Hutchinson, Minnesota

Circumstances: About 4:31 p.m., & 1982 Pontiac T-1000 sedan was traveling
eastbound on State Highway 22 when an oncoming 1974 Ford LTD sedan crossed the
centerline in a curve and struck the Pontiac head-on. The Pontiac was occupied by
a young couple and their 2-month-old daughter, who were returning home from
visiting relatives. The 23-year-old father, who was driving, was wearing a
lap/shoulder safety belt; the 21-year-old mother was unrestrained in the right front;
and the 15-pound infant was seated in a child safety seat in the lefi rear that was
installed forward-facing, instead of rear facing as spacified by the manufacturer's
instructions for use with infants weighing less than 17 pounds. The vehicle safety
belt was fastened to secure the child safety seat, but was rcited through the safety
seat frame at the wrong location, which placed it lower on the frame than the
design routing position.
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Impact Severity: Severe (AV = -31.4 mph long. + 5.5 mph lat.)
Child Safety Seat: Century 300 (5/82)

Conseguences: The unrestrained mother received tatal injuries and the lap/shoulder
belted father survived with serious injuries. The incorrect routing of the safety belt
through thz safety seat frame permittad the safety seat to rotate forward during
impaet and the infant received a fatal head injury from contact with sheet metal as
the vehicle's left side deformed curing impact ana intruded intc the passenger space.

Survivability: The misused safety seat did not provide sufficient protection in this
accident. If the safety seat had been installed in the proper rear-facing orientation
with the vehicle safety belt routed properly, ine forward rotation of the safety seat
would have been minimized and ~ontact with intruding sheet metal probably would
have been prevented or minimized, preventing or reducing injury.

Case 48

NTSB Investigation No.: NYC83HCRO06
Accident Date: April 2, 1983
Accident Loecation: Near Omaha, Nebraska

Circumstances: About 10:45 a.m., a young couple and their 3-day-old daughter were
traveling northbound in their 1983 Ford Fairmont sedan on Nebraska State Route
133 en route home from the hospital where the infant was born. About 2 miles from
their home, the Ford was crossing the intersection of State Street when an
approaching 1973 Ford Maverick sedan was struck in the rear by another vehicle and
was propelled into the northbound lane where it collided head-on with the Fairmont.
The infant's father, who was driving the Fairmont, and his mother in the right front,
were unrestrained. i in a rear-facing infant safety seat
i The vehicle safety belt was secured around the safety scat but
was not snugly adjusted, and the safety seat was adjusted to the upright position
instead of the reclined position.
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Impact Severity: Moderately Severe (\V =19 to -24 mph long., +23 mph let.)

Child Safety Seat: Questor Juvenile Furniture Co. Dyno-O-Mite (12/10/81)

Consequences: The unrestrained mother and father received moderate injuries.
During impact the infant's mother in the right front was propelled forward and to
the left, and crushed the infant safety seat against the steering column and gear
selector lever, causing fatal injury to the 3—day-old baby.

Survivability: The loose adjustment of the safety belt arcund the infant safety scat
permitted some movement of the safety seat during impect; howcver, even proper
use of the infant safety seat probably would not heve prevented the infant and
safety seat from being crushed by the weight and accelcration of the unrestrained
mother. If the mnther had been restrained, the infant probably would Lave survived

without injury.

Case 49

NTSB Investigation No.: MKC83HCRO08
Accident Date: January 3, 1983
Accident Location: Austin, Texas

Circumstances: Abou* 8:23 a.m., a 1981 Toyota sedan occupied by a 23-year-old
man and his 5-month-cld son was negotiating a left turn at an intersection when it
was struck in the right side by a 1980 Furd van. The father was unrestrained and the
infant was seated in e forward-facinr infant safety seat in the right front. The
required tether strap was not used and the safety harness was not fastened around
the infant. The father was returning home with his son aftar taking his wife to

work.

Impact Severity: Minor to Moderate
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Child Safety Seat: Bobby-Mac Two-in-One Chair (date of manufacture unknown)

Consequences: The unrestrained father received minor injury. The $5-month-old
boy, who was not restrained in the safety seat, was thrown out of the safety seat
during impact and struck the right front door panei, causing moderate head injuries,
including two skull fractures

Survivability: Because the safety sest was misused, its protective function was
negated. If the safety seat had been used properly, the infant probably would have
received little or no injury from contact with the vehicle intericr; however, he could
have been injured when the unrestrained father was thrown against the safety seat.

Note: The safety seat was borrowed from a bubysitter and the father said that he
did not understand the need for use of the safety harness.

Case 50

NTSB Investigation No.: MKC82HCRO02
Accident Date: August 31, 1982
Accident Location: Lenexs, Kansas

Circumstances: About 5:42 p.m., a 1979 Chevrolet Chavette sedan occupied by a

-year-old woman and her l1-year-old son was traveling on a four-lane street when
it struck a 1973 Ford Maverick sedan that was negotiating a left turn in the path of
the Chevette. The mother in the Chevette was unrestrained. The 1-year-old boy
was seated in a forward-facing child safety seat in the right front. The safety seat
was not secured by a safety belt because the safety belts in the vehicle were too
short. The bottom rear of the safety seat frame was wedged between the vehicle
seat. ack &nd seat cushion. The shoulder and crotch straps of the safety harress
were missing; only the lap portion of the safety harness was secured around the
child.

Impact Severity: Minor (A V = -3.3 mph long., +5.7 mph lat.)
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Child Safety Seat: Bobby-Mac Deluxe (11/2/77)

Consequences: The unrestrained mother received moderate injury. During impact,
the safety seat and child were propelled together into the instrument panel and the
child received minor facial cuts and abrasions.

Survivability: If the safety seat had been used properly, it almost certainly would
have prevented any injury to the child in this minor accident.

Note: The usage instructions and the missing harnesc straps were not provided with
the used seat when it was given to the family by a friend.

NTSB Investigation No.: LAX83HCRO4
Accident Date: October 6, 1982
Accident Location: Hollywood, California

Circumstances: About 6:30 p.m., & 1974 Volvo sedan was traveling about 30 mph
eastbound on Hollywood Boulevard when a westbound 1372 Toyota Celica sedan
crossed the centerline und collided head-on with the Volvo. The Volvo was occupied
by a 31-year-old woman and her 2-year-old caughter. The mother was wearing a
lap/shouider safety belt and the child was seated in a forward-facing child safety
seat in the right front of the Volvo. The safety harness was not fastened and the
required tether strap was not used.

Impact Severity: Moderate

Child Safety Seat: Strolee Wee Care, Model 599 (c. 1980)

Consequences: During irapact, the child was ejected from the safety seat and
thrown into the instrument panel, receiving minor injuries, including a broken nose
and contusions of the forehead from contact with the glove compartment area of
the instrument panel. Her lap/shoulder belted mother received minor injuries,
including a neck strain from impact decelerations and a bruised knee from contact
with the instrument panel.




NTSB Investigation No.: ATL83HCRO0)
Accident Date: November 25, 1982
Accident Location: Near Cynthiana, Kentucky

Circumstances: About 11:45 a.m.,

driver and his 18

to pick up a relative

& curve and collided hec

Was unrestrained and the 18-month-old girl
the car by a lap safety belt.

Impact Severity: Severe

month-old girl
and a laceration of the upper lip.
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injury to the 18-month-old girl. The proper use of a safety seat probably would have
provic :d greater protection which would have prevented ecven the minor injury she
received.

Case 53

NTSB Investigation No.: LAX83HCR12
Accident Date: February 13, 1983
Accident Location: Chatsv orth, California

Circumstances: About 12:10 p.m., a 1973 Lincoln Continental sedan was traveling
northbound about 25 mph on a three-lane avenue when a southbound 1972 Mereury
Montego sedar: veered across the centerline and collided into the Lincoln head-on,
left front to lelt front. The Linceln was occupied by a 63-year-old female driver,
who was restrained by a lap/shoulder safety belt, and a 23-vear-old womun seated in
the right front and her 3-year-old daughter at her left side, both of whom were
sharing a single lap/shoulder safety belt.
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Survivability: The lap safety belt provided sufficient protection to prevent fatal
i
i

Impact Severity: Moderate

Consequences: When the mother saw the aporoaching Mercury cross the centerline,
she pulled her daughter's upper body across her lap in an effort to hold and shield the
child. However, the mother was unable to restrain the child, who struck the
unpadded lower portion of the instrument panel with her head, resulting in moderate
injuiies, including a brain concussion, abrasions, and contusions. The mother
received minor injuries (facial and body pain, possibly due to collision between the
mother and child during impact). The lap/shoulder belted driver received minor
injuries including a neck strain and bruises of the lower legs.

Survivability: The 3-year-old girl probably would have received little or no injury
had she been properly protected by a child sefety seat. The child's placement into a
horizontal position across her mother's lap immediately before impact allowed her
to strike the lower instrument panel. However, if she had remained seated upright,
sharing a single lap/shoulder safety belt with her mother, her injuries probably would
have been more serious.

See also Case 41.
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APPENDIX F

On Thursday, January 17, 1980 my family and 1 were in a fatal car wreck in
Port Arthur, Texas. The accident killed our 33 month old son Adam, critically
injured our 22 month old daughter April and myself and injured my husband, Larry.
Our children were seated in the front seat of our car unrestrained.

The accident occurred under clear, dry conditions that Thursday night
about 10:30 p.m. A drunk driver ran a stop sign at the intersection of a city
street and State Highway 347 at a high rate of speed (estimated to be in excess
of 50 m.p.h.). As the other driver tried to negotiate a left turn across the
highway to the southbound lane my family was in the unfortunate position of
being northbound. My husband was the driver of our car and applied the brakes
to avoid collision but the driver continued his left turn into the right side of
our car. Both cars upon collision went up into the air - ours turned over then
s1id into the road dividing curb that catapulated our car into the air where it
roiied over again and landed on the rocf. The roof of the car collapsed and

the car slid for app-cximately 30-40 feet before coming to a stop dblocking both

southbound lanes of the highway.

The car we were in was a 1974 Buick Regal - two-door hard top with a listed
weight of 4500 pounds and we were hit by a 1976 Lincoln Continental Mark V.

Larry saw the other car as it came through the stop sign and shouted at
me to hold April. April was in my lap and Adam was next to Larry. The impact
literally pushed the car from under us and all occupants were thrown to the
right. The initial impact also shattered the windshield. There was a breakiine
across the windshield about 6-10 inches from the bottom leaving the top part of the
glass intact. When we crashed back to the street all were then thrown forward
into the dash. Our car then started to turn nver tossing everyone to the left.

The driver's door was thrown open. As Larry was thrown out he grabbed onto

the steering wheel and pulled himself back in. We then hit the highway dividing
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medfan curb throwing the car into the atr. Adam was thrown from the car
through the driver's window. The car then turned over in the air and
landed on the roof which coliapsed. This 1s the point at which the
windshicld that was attached to the roof acted 1ike a guillotine and struck
April in the face and left arm and me in the nead and left arm as we laid
near the dashboard. My husband was pinned between the roof and top of
the seat backs because the roof did not support the weight of the car.

The car then slid diagonally across the opposite southbound land of the
highway where it struck Adam who was lying on the road. The car's hood
then came to rest on him and pushed Adam alcng the street 4 to 5 feet. The
driver's door had to be pried open and the car had to be elevated by tow
trucks for the paramedics to get us out and Adam out from under the hood.
I was told that I was also pinned between the seat back and roof of the car.
Our wreck happened within a block of a wrecker service company who was able
to assist with tow trucks and radio communication that led to quick
ambulance service.

Larry was able to remove April from the windshield where she had been
impaled when we crashed down on the car roof. He attended to her until

the paramedics arrived. The care we received at the scene of the accident and

St. Mary's Hocpital emergency rooms was the difference in life and death

for April.

Next I will describe our injuries. Adam's injuries included a
broken right thigh and nip, multiple skill fractures to the right
temple area and to the back of his skull. He also had deep lacerations
on his back and neck. After revival efforts VFailed at the hospital
he was pronounced dead at 11:15 p.m., Thursday, January 17, 1980.
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April's injuries began with an extensive face smash. This occurred
when the windshield cut through the bony structure of her face from the
left corner of her mouth across and through the upper jaw bone across her
face to the outside coruner of her right eye. She sustained a broken lower
left jaw and the loss of gum and tooth buds to the Tower left jaw. Her
right eye received & rupture to the retina wall which has resulted in
20-800 vision. This is not correctable at this time with current
medical technology. There were multiple lacerations to the right side
of her face and forehead. Her left wrist sustained compound fractures of
both bones. Also the underside and outside of her forearm was cut away,
from the palm of the hand, two thirds of the way to the elbow. The loss
of tissue, arteries and nerve bundle caused the deterioration and final
death of her left hand. This hand was amputated eight days after the wreck.
She also had blood clots and bruises to both frontal lobes of her brain which
she overcame. April’'s hospital stay included a day and a half at St. Mary's
Hospitai in Port Arthur. She developed fluid in her lungs from bloocd she

had aspirated and had rapeated cardiac and respiratory arrests that

Saturday morning. She had to be transferred to Texas Children's Hospital

in Houston, Texas that morning. Her stay in Houston was for three weeks.
She spent two weeks in intensive care and one half week each in intermediate
care and private room care. April then underwent 1 month of physical
therapy and then celebrated her second birthday. She was fitted with
a prosthetic device and obtained occupational therapy in its use.

April must still undergo future surgeries to correct ey2 muscles,

tear duct damage, scar reduction, and a procedure to correct lack of growth to
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her upper jaw and repositioning of her nose. April has undergone five
surgeries since our wreck. She has two surgeries planned for this year and
several more for the future.

My injuries consisted of a severely crushed pelvis. I had seven
fractures and three complete breaks to my pelvis. My bladder was also
ruptured in two places. My left wrist had a compound fracture to both
bones and deep lacerations. I also sustained head injuries and lacerations
to my cheex, chin and neck. The resuylts of my head injuries and concussion
lasted three weeks. | was in fntensive care for nine days and in a
private room for two months mainly due to the pelvic injury. Just
prior to discharge I had to learn to walk again then underwent physical
therapy for one month. It took me about one year to completely regain my

strength and endurance.

My husband Larry's injuries are torn ligaments and muscles in his

right leg. He has damaged cartilage to his right knee that still requires
surgery. He also sustained Severe cervical myelities with torn muscles
and ligaments in his neck. Larry's face sustained multiple lacerations
and contusions.

The affect of this tragedy on our family has been devastating. At one
point our family was in hospitals in two cities one hundred miles apart in
intensive care not krowing 1f either woyld live and our son was at the
funeral home. We feel that the injuries the children received could
have been eliminated or substantially reduced had they been belted in
child restraints. We used our Car seats most of the time decause we
cared for the safety of our children. That night neither of the children
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were belted in their car seats because of th~ light traffic, the time
and the nearness to our home. We were less than one and cne-half mile
from our home when the accident occurred. The rear passenger area of our
car was undamaged as were the two car seats loc:ted there.
We feel that Adam's death 2nd April's injuries could possibly have
been avoided if thay had been in their seats which makes tnis tragedy

even more senseless.

Larry and I could not comprehend the loss of control that a body

sustains in a wreck such as this one. You have neither the strength nor
the ability to control what happens to your person during the violent foices
of impact.

If our story can impress the need for child rostraint systems that
would save just one child's life from the death and terror that our
children have suffered, 1 feel that the effort to tell my story is worth it.

Our children have used their restraints and are acclimated to doing so

everytine they get into a car. They are much better behaved in the

restraints and enjoy them becauss they can see out of the windows better.
The seats might be troublesome to hook up everytime you put your child
in but look at the consequences. We did not put our children in their

car seats once and we became "the accident that happens to the otfer

guy."”

Laura Begnaud
Pt. Neches, Texas
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Thank you for the @ppoi'tunity to offer ¢his testimony for the
record on the subject of sutomobile safety for children.

Or. a Tovely evening in eid-August, 1982, ey hushand, sy two
brothers, our son and § were driving to 2 nearby restaurant
for dinner. The conversation was jovial and relaxed as we
discussed the trip my son, onz brother and I were to make
Tater that week. Hy husbend was driving our Subsru station
sagon with our three month 01d son in the front sezt while my
brothers and I occupied the vear. Suddenly the car accel-
erated and, ‘2s 1 looked over at my husband, 1 saw that he had
Jost consciousness. Within a matter of mil1i-seconds, we were
coliided with a brick w2l) at 30 H.P.M. When 1 awoke in the
emergency voom, I discovered that my husband and one brother had
been flown to & major medical center in Oklohoma City. . I could
hear my other drother groaning in the next voom. Although I
did not know it until several days later, he hed suffered a
broken neck and severed spinal cord as we'l as two broken arms.
He 1s permanently parslyzed from the shoulders down and {s
still hospitai{zed. Hy other brother suffered & fractured
$tull and multiple fractured arm with nerve ‘dmage. An
emergency craniatomy saved his 1ife. My husband's injuries
were the most 1ifethreatening---all of his ribs were broken,
as was his face. I'm tolé that no one expected him to live.
His lungs had collapsed end he was kept or a respirator for
three weeks. He is presently hospitalized for facial recon-
structive surgery.

My injuries were relatively minor--a compound fracture of the
left forearm and a broken left elbow, with several fractured
ribs. One Jung collapsed and & week later while awaiting
surgery on my arm my spleen ruptured and I underwent emergency
surgery. My hospital stey was 28 days and another hospitai-
fzation and surgery will be necessary to remove the plates and
pins that hold my arms together.

This may seem to be a tragic tale, but 1t does have one bright
spot, an outcome far happier that you will hear from other
parents. Our three month old baby was uninjured in this accident
except for a slight bruise on his head. -

Although we had a front end collisfon with a brick and masonry
building, resulting in such damage to the car that it had to be
sawed spart to extricate us, our fifteen pound bundle of Joy,
who was in the front seat, was spared injury. People tell us
“hov. Tucky we are and that 1t was a miracle he was not hurt. But
T belfeve that the reason for his safety was not a miracle, not
Tuck, but rather hfs presence in a dynamically tested infant
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Cir geat.,

with his v the

$pite of my firm belfef in t

for young children, 1 wil} confess that § fad ofte

gent in using my son'sg in did not always

shoulder harness, Fortunately, ay brother fnsis proper use
of the restraint. As he safd, ® bother ¢o use 1¢ ¢f you dean't
u:eh;t pro Jason owes hig ife ¢ car seats and the eoncern
of his unc -

rents are umwvilling to
baby 1 bsolutely not safe fn 9t's mother!
My badly crushed and open fore

buckling
hassle too,

required to properly
be the zpst important minyte of your day.

.. Reeldents happen everywhere and are indfscrimin_ate in their
" victims. No ope ever thinks they will pe involved in o traffic
dccident because of their safe driving habits,
uncentrollable events occyr = OUr car could just
another car as & brick wall, and we might have injured some
Other pecple, who were “driving safely.* Fortunately, we did not.

Inmy opinfon, there are no arguments againge the use of car
seats that are acceptable. Parents who take such good care to
feed, clothe and fmrunize thefr Children must also ta

protect them against a leading cause of death and ind

Vehicle accidents,
Thank you for the opporturity to comment.

Sincenly. Ly

Barbara A. Moore
Box 873
Shawnee, Okhhom_a 74801
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APPENDIX H

U.S. CHILD PASSENGER FATALITIE BY STATE AGES 5 THROUGH 17 -
' 1978-1982

(Passenger Cars and Trucks Only)

Accident : Jurisdiction ' .
And Age Grour 1980 1681

NATIONWIDE

S - 388 351
2§§§~?521u S , 51 535

es 15-17 ‘ 1 62 2,514
- ‘?%IAL: 5835 =17 7 Hye 5 gz IR Wai

Ages 5-9 . . .5
Ages 10-14 o U | 613
_Ages 1517 _ '
A'.'[?JH.L, Ages’ - m 15 T8

- Alaska -

-~ Ages 59 - -
Ages 10~k
Ages 15-17.
TOTAL, Ages

" Ages 59
Ages 10-14°
Ages 15-17-

~ TOTAL," Ages

Arkansas
Ages &g -
Ages 10-114
Ages 1% ’17
'I'OI‘AL Ages

ceili!'omia ‘ o
_Ages 59 - °
Ages 10-14 -

- Ages 15-17
- TOTAL, Ages

!blorado _
©Ages 5-9 L
Ages 10=14"

- Ages 15-17 -
MAL, Agec 5—17

canacticut “’?

o Ages 10—111
Ases 15-17

| ues 5-17
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" APPENDIX H

. Aceldent Jurssatition
And Age Group = ‘

T 2 i e o e i

- Ages 5-9

“Ages 10-14

Ages 15-17 |
TOTAL, Ages 5-17

District of Columbis
Ages 5-9
Ages 10-14
Ages 15-17
mrALn Ages 5-17

-Florida ..«
... Ages 5.9
7 Ages 10-14

-~ Ages 15-17 .
..~ TOTAL, Ages 5-17

L

Georgia

 Ages 5.9

- Ages 10-14 - o
. Ages 15-17 "
- TOTAL, Ages 5-17

hawatt - 7

- Ages 59 - _
o oo Rees 101
. - . @ES . 15‘17w ST

- TOTAL, Ages 5-17

- Idaho .
-Ages 5.9
Ages 10-14 7
. Ages 15-17
TUTAL, - Ages 5-17

Ilinois
- Ages 5-9;
- Ages 10-14
Ages 15217~ ‘
mx\*g:., Ages 517




APPENDIX H

Accidén‘ Jrisdtetion - o o : - .S-Yea'r
- And Age Gr'oup o 1978 - - T Tota)

Ken'cuck; _ _ _ ‘
Ases 5-9 : ' -3t
- Ages 10=14 . ' : 73
Ages 15-17 B 75 , - 3¢
TOTAL, Azes 5-17 . . i L3

Louisians
Ages 5-9
Ages 10-34 i
Ages 15-17
TOTAL, Ages -5-17

-Ages - 5~9 -
Ages 10-14
Ages 15-17 -
. TOTAL, Ages 5-1!

Ages 59 _ -
Ages 10-14

- Ages 15-17 "

- ICTAL, Ages 5-17

" Massachusetts
Ages 5-9
Ages 10-14
Ages 15-17 -

DR mAL,‘gESS-l'T,ﬁ LT

- Michigan- e
Ages 5-9 19
Ages 10-14 ) 20
Ages 15-17 - - 120
TOTAL, Ages 5-17...0 Y53

Hinnesota
“Ages 5=9
"Ages 10-14~
- Ages 15-17
. TOTAL, Ages 5-17 .

- Hississippi

" Ages 5=9
_Ages 10-14

- Ages 15-17 . .
“TO0TAL, Ages 5-17 -

. Huacm-i
T Ages 5=9
- Ages 10-114
- Ages 1517
- TOTAL, Ages 5-17°

Acea 5-9
nm 0.0
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- Accident Jurisdiction o
A Age. Gr'ouE : :

Nebmka,
Ages 5-%
Ages 10-14 .
Ases 15-17.:
TOTAL, Ages 5-17

l‘evada '
: Ages 5=9
Ages 10-14
Ases 15-17 -
T0TAL, Ages 5-17

New Hampshire
Ages 5-9
Ages 10-14
- Ages '15-17
IOTAL, Ages 5-17

- New Jersey - -
Ages 10-114

- Ages 15=17 ¢
TOTAL, Ages 5-17

mm Ages 517

New York .. -
Ages 5-9
Ages 10-14
Ages 15-17
TOTAL, Ages 5-17

North Chmll:m '

' AgeaE

-~ Ages! 10-14

o Ages15-17 .
TOTAL; Ages 5-17 .

- North Dakota -
Ages 5-9 .
. Ages 10-14
Aees 15-17
Ases 5-17

m," 55
Aaea i0-14
= Ages 15-17




APPENDIY-H

Accident Jurisdiction = , . ' ~ 5eYear
_ And Age Group | _ . Totel

27
L7
176 .
&L

- Pennsylvania
 Ages 5-9 .
Ages 10-14
Ages 15-17 -
‘aJTAL, Ages 5-17

BEnude Island -
Ages 5-9

- Ages 10-14

- Ages 15=17
TOTAL, Ages 5-17

“South Carolina
Ages 5-9
g Ages 10-14
v . Ages-15-17
- TOTAL, Ages 5-17

-South Dakota
- Ages 5-9 -
Ages 10-14
- Ages 15-17)

- T0TAL, Ages 5-17

L

;i Termessee
- Ages 5-9 %
Ages 10-14
.. Ages 15=-17
TOTAL, Ages:5-17

~ Texas
" Ages 59
~_Agez 10-14.
. "Ages 15-17 |
TOTAL, Ages 5-17

Utan
Ages 10=14
_TOTAL, Ages 5-17




Accfident Jurisdiction

T

|
Ani“Age Group - 1976

TOTAL, Ases 5-17

Hest Virginia
Ages 5-9
Ages 10-14
- Ages 15-17 _
. TOTAL, Ages 517

Wisconsin .
Ages 5-9
Ages 10~-14
Ages 15-17 .
TOTAL, Ages 5-17

Hyaming
Ages 5-9
Ages 10-14
o Ages 15=17--
TOTAL, Ages 5-17

NATIONWIOE

- Ages 5-9

-~ Ages 10-14
Ages 15-17
TUTAL, Ages 5-17

388
sn

=

30
456

2,023
2850

1,901
o 20Ee3
13, 66L

~—Data not available

& Prepared by Bureau of Safety Jragrams

. 1

vIi

s

- 'Natlonal Transportation Safety Board .
" Eased on Data Compiled by Patal Accident Reporting System
T National Center for Statistics and Analysis
© - National Highway Traffic Administration
_U.S. Department of Transportation -
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