
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED:  November 30, 1983 

On September 7, 1983, the National Transportation Safety Board completed a safety 
study of child motor vehicle passenger protection. L/ For the purpose of the study, the 
Safety Board conducted 3 regional public hearings and investigated 53 accidents involving 
infants and small children restrained and unrestrained, in 1 9  States. In -32 of the 
accidents investigated, 34 child safety scats were involved, including seats of 16 different 
designs made by 7 different manufacturers. (In 21 accidents, there were no child safety 
seats involved.) The investigations showed clearly, and in some cases dramatically, that 
child safety seats can save lives and prevent or minimize injury to infants and small 
children in motor vehicle accidents. In the accidents investigated, safety seats which 
were used properly demonstrated excellent performance in crashes and, in many cases, 
safety seats provided protection in some crash circumstances when they were misused. In 
some cases, however, misuse of the safety seat reduced or negated its protective function 
and, without proper restraint, the child was killed or injured. 

Widespread misuse of safety seats was found in the accidents investigated. Only 6 
of the 34 child safety seats in which children were riding when the accident 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 statistically 
representative sample, the widespread incidence of safety seat misuse with respect to the 
34 safety seats involved in the accidents investigated generally is consistent with the 
extensive incidence of misuse identified by the Physicians for Automotive Safety in 
observational surveys of child safety seats in normal everyday use. 

In the accidents involving the 28 safety seats that were misused, the misuse 
conditions, the accident circumstances, and the impact severity varied. Nineteen safety 
seats provided sufficient protection under certain misuse conhitions to prevent or 
minimize injury to 1 9  children 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; eight of those accidents resulted in five children being 
killed and three being injured. In six of the eight accidents, proper use of the safety seats 
probably would have prevented the deaths or prevented or minimized the injuries to the 

- 1/ For more detailed information, see Safety Study--"Child Passenger Protection Against 
Death, Disability, and Disfigurement in Motor Vehicle Accidents" (NTSB/SS-83/01). 
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The misuse situations that were found covered a broad range of usage errors, and in 
15 of the 28 cases of misuse, multiple usage errors were found. Multiple misuse situations 
usually involved two or three separate usage errors, although in one case five errors were 
involved. 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 circumstances of the accident. 

Failure to fasten the safety harness around the child and failure to  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 w a s  evident that the safety seat was being 
used only as a place for the child to sit, and not for protection. In these three cases, 
either the safety harness was not fastened around the child (and there was no armrest or 
shield in front of the child), or the safety seat was not secured by a safety belt, or both. 

In two other cases involving fatality or injury, the safety harness 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 t h e  safety seat was being used for protection. However. nonuse of the safety harness 
in both cases Lad a critical ei'fect in negciting safety seat p formance .  

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 
cases, misuse errors degraded the performance of the safety seat. In one of these cases, a 
6-month-old infant wes ejected from a forward-facing convertible safety seat between 
the safety harness shoulder straps, which were not adjusted snugly, and the infant was 
fatally injured by contact with the vehicle interior. The accident involved substantial 
rotational forces as the vehicle was spun around 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 remained 
secured in the safety 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's shoulders from slipping out of the safety harness during normal use. The 
circumstances 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 harness shoulder 
straps in position to reduce the possibility of the child being ejected between the straps. 
Maintaining the fit of the shoulder straps may be especially beneficial with infants, whose 
narrow shoulders make proper positioning and adjustment of the shoulder straps difficult, 
and may provide some compensation when the safety harness is not fastened snugly. 

Another misuse case involved a nearside lateral impact in which the forward-facing 
safety seat and the child rotated forward, resulting in fatal injury to the child from 
contact with intruding sheet metal. The vehicle safety belt was routed improperly 
through the safety seat frame and, according to the manufacturers' instructions, the  
orientation of the safety seat with th i s  child should have been rear-facing. If the safet 
seat had been used properly, it probably would have provided sufficient restraint t 
prevent or minimize contact due to intrusion. 

' he  safety seats that were misused in t h e  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 t h e  
accidents were not limited to certain manufacturep or models, but extended to at least 
one model of every manufacturer or brand name represented and to 15  of the 16 safety 
seat models involved in this study. 
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Federal Motor Vehicle Safety Standard (FMVSS) 213 requires that child safety seat 
manufacturers attach an instruction label to the safety seat itself and provide a detailed 
instruction booklet. However, on some of the safety seats in the accidents investigated, 
labels 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 injured, 
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 handed down by a friend or 
relative. Misuse appeared to be a prevalent problem in these cases. In other cases, the 
seats were incomplete, with part of the harness missing, when they were acquired. 
Families which did not have the detailed usage instructions did not realize that the safety 
seats were not complete. 

In one study2/ of factors affecting the  acceptance and use of child safety seats, 
"observations made during the study concerned the role of the marketplace and Federal 
regulation in adversely affecting the design of child restraints. Marketing reactions to 
the preferences of ill-informed consumers have sometimes encouraged cumbersome and 
uncomfortable 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." 

The misuse problems found in the accidents investigated indicate that i t  is 
absolutely essential that safety seat design and instructions for use of safety seats be as 
simple, clear, and precise 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, imprecise, 
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 routings, were variously 
specified in terms of when a child can sit upright, a height or height range, a weight or 
weight range, or a sitting height (which requires a special measurement exclusively 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 too low in 
relation to the shield," without any guidance for determining how low is "too low." 

Some recent revisions of instructions have resulted in improvements. For example, 
Questor Juvenile Furniture Company made significant improvements in instructions issued 
with one safety seat model, including improvements which resulted from one of the Safety 
Board's first accident investigations for the child passenger protection study. 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 safety 
seats to identify correct safety belt routing locations. These kinds of initiatives can help 
to  makc the correct routing locations readily identifiable even when the user does not 
have, or does not use, the printed instructions. 

Therefore, 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 recommends that each child safety seat manufacturer: 

- 2/ Kathleen Weber and Nancy Polchik Allen, "Child Restraint Systems: Factors Affecting 
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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1 Review and revise instructions for use of child safety seats and other 
child restraint devices as needed to improve the clarity of the  
instructions and to establish specific height, weight, or other thresholds 
for required actions which depend on a child's physical characteristics 
(sdch as conversion between forward and rear-facing modes and harness 
rerouting on convertible child safety seats). (Class II, Priority Action) 

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

' h e  National Transportation Safety Board is an independent Federal agency with the 
statutory responsibility 'I. . .to promote transportation safety by conducting independent 
accident investigations and by formulating safety improvement recommendations" 
(P.L. 93-633). ' h e  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 contemplated with respect to the recommendations in this letter. 

BURNETT, Chairman, GOLDMAN, Vice Chairman, McADAMS, BURSLEY, and 

(H-83 -60) 

ENGEN, bicmbers, concurred k this r,commcndation. 

. 



Child Safety Seat Manufacturers Distribution List 

Mr. Derrial Sanders 
President, Graco Children's Products 
Post Office Box 100 
Elverson, Pennsylvania 19520 

Mr. Morris L Goldberg 
President, International Manufacturing 

2500 Washington Street 
Boston, Massachusetts 02119 

Mr. Robert Keyworth Jr. 
President, Collier-Keyworth Company 
525 Parker Street 
Gardner, Massachusetts 01440 

Company 

Mr. James W. Thompson 
President and General Manager 
Pride-Trimble Corporation 
Post Office Box 450 
Southern Pines, North Carolina 28387 

Ms. Jean Simmons 
President, Stroke of California, 

19067 Reyes Avenue 
Rancho Dominguez, California 90221 

Mr. A.D. Welsh 
President, The Welsh Company 
1535 South 8th Street 
St. Louis, Missouri 63104 

Incorporation 

Mr. D.E. Petersen 
President, Ford Motor Company 
World Headquarters Building 
The American Road 
Dearborn, Michigan 48121 

Mr. Michael D. Rocker 
President, Century Products, 

Incorporation 
1366 Commerce Drive 
Stow, Ohio 44224 

Mr. Sanford Kolton 
President, Kolcraf t Products, 

3455 West 31st Place 
Chicago, Illinois 60623 

Mr. John Moeller 
President and General Manager 
Cosco-Peterson 
2525 State Street 
Columbus, Indiana 47201 

Mr. Joseph Mitchell 
President, Questor Juvenile 
Furniture Company 

1801 Commerce Drive 
Piqua, Ohio 45356 

Mr. Bjorn Ahlstrom 
President, Volvo of America 

Rockleigh, New Jersey 07647 

Incorporation 

Corporation 

Mr. Charles J. Murray 
President, Rupert Industries 
851 East Palatine Road 
Post Office Box 624 
Wheeling, Illinois 60090 

Mr. Tetsuo Arakawa 
President, Nissan Motor 

U.S.A. 
18501 South Figueroa Street 
Carson, California 90248 

Corporation 
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