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Via Federal Express and Electronic Submission 
 
June 30, 2002 
 
Dockets Management System 
U.S. Department of Transportation  
Room PL 401 
400 Seventh Street, SW 
Washington, D.C.  20590-7938 
(202) 366-9324 
 
 
 Re: Docket Number NHTSA-2002-11707 
  Federal Motor Vehicle Safety Standards – Child Restraint Systems 
  Proposed Rule 
 
 
Dear Madam or Sir: 
 

Many of the proposed revisions to the Federal safety standard for child 
restraint systems (referenced above) will provide important incremental steps to 
improve the safety of child restraints. Specific responses from this biomechanical 
engineer’s perspective to the technical questions posed by the agency in its 
NPRM are provided later in this document.  To provide appropriate context for 
my comments, however, I must formally express profound disappointment that 
the broader and more meaningful goal to improve the overall safety of children in 
crashes is not and will not be met in this NPRM or its side-impact companion 
ANPRM (Docket No. 02-12151). Moreover, I do not believe that it meets the spirit 
of the members of Congress, particularly Senators Fitzgerald and Lincoln, who 
initially proposed the Child Passenger Protection Act of 2000, which was 
ultimately incorporated in the TREAD Act. Nothing short of a bold paradigm shift 
in NHTSA’s approach to this significant, yet largely forsaken population of 
America’s motoring public is required.   
 

INTRODUCTION 
 
A Call to See “…The Forest…(Not Just) The Trees” 
 

Thousands of restrained children are catastrophically injured or killed 
annually on America’s highways and entire families are devastated because of 
the continuing failure to execute a “systems design” approach within the auto 
industry to protect children. Over 13 million children in America live in 
impoverished families that will never be able to afford an add-on child restraint 
device for their used vehicle. Solutions are known.  The auto industry does not 
want to take responsibility for the problem they created. That’s the forest. 
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The “trees” are the myriad of specific injury mechanisms in a variety of 
vehicle makes and models, in a variety of child seats and vehicle seat belts and 
air bags, and in a variety of crash types.  A comprehensive, unified approach to 
incorporate child passenger safety, a priori, in each existing and future federal 
transportation standard is required.  The auto industry must take full 
responsibility for the problem they created in child auto safety.   Anything less is 
a band-aid approach.  
 
Life Outside the Beltway 

 
I applaud the recent technological advancements in motor vehicle safety 

in some models and certainly understand the auto and child seat industry’s 
interest and efforts to effect federal standards that reflect contemporary 
technology.  The problem, however, is that the parents and caretakers of a large 
segment of America’s children cannot afford a current model vehicle.   

 
The average age of automobiles and trucks in use in the United States 

between 1970 and 1999 has steadily increased to a high of 9.0 years in 2000.1 
Restated, the AVERAGE age of the motoring vehicle is 9.0 years old, which 
means a proportionately large segment of citizens drive vehicles significantly 
more than a decade old compared to the same number who buys new cars.  
Thus, an entire generation of children or more (considering vehicles are handed 
down through moderate income to poor families) will never benefit from even 
2002 technology, much less 2004 or beyond. Is it then correct to develop federal 
standards that only apply to those who can afford new cars or even recently 
“previously owned” vehicles? Alternatively, is it morally responsible, in fact, is it 
our moral imperative, to protect the people who struggle with the realities of older 
technology given their economic status in our society?  

 
More than thirteen million children (13,466,500) are living in poverty in the 

United States today.2  That’s more than the population of Paris or London and 
almost twice the population of Boston, Massachusetts. One-third of the United 
States (16 states) have greater than 20% of their children living in poverty.  
Indeed, an entire swath of states across the southern region of our country (CA, 
AZ, NM, TX, OK, AR, LA, MS, AL, GA, FL, SC) all has child poverty rates greater 
than 20%.  Ironically, the worst child poverty rates are directly outside the 
beltway in Washington, D.C. with 31% of all children living in poverty.2 The NTSB 
appropriately recognized this pressing need of children in older model vehicles 
with their conference in recent years on child restraints for used vehicles with lap 
belts only.  Why, then, do our Federal standards ignore the plight of this large 
segment of our American population? 

                                            
1 Source: Ward’s Communications, Ward’s Motor Vehicle Facts and Figures 2001 (compiled from 
The Polk Company data) http://www.fhwa.dot.gov/ohim/onh00/onh2p3.htm (June 30, 2002) 
2 Annie E. Casey Foundation, Kids Count Data Book, 2002. 
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The current administration actively campaigned on the promise to, “Leave 
no child behind.” Thus, I invite the federal government to make good on that 
promise. 

 
1. Recall or retrofit all existing vehicles and add-on child seats that 

are unsafe for children, including but not limited to vehicles 
containing lap belts and low shield booster seats.  

Think about it.  What other industry is allowed to leave 
clearly documented, unsafe consumer products in the 
stream of commerce?  
 

2. Provide add-on child restraint devices to consumers at auto 
industry expense, to make their existing fleet of vehicles safe for 
children until they are anatomically mature enough to ride safely in 
adult seat belts. 

Think about it.  What other industry is allowed to market a 
product that requires another industry to get involved to 
make the original product minimally safe?    
 

3. Require mandatory integrated child seats in all new passenger 
vehicles transporting children and/or require the industry to 
internally develop or contract with existing child seat manufacturers 
to develop high quality, add-on child seats that are tested and 
certified to perform safely with their specific fleet of vehicles. 

Think about it.  Does the auto industry sell a new car without 
tires? Of course not.  Why then should they sell a new car 
without the components necessary to protect child 
passengers? 
 

4. Overhaul the entire Motor Vehicle Safety Standards to provide for 
child-specific injury criteria to be met in every passenger seated 
position, including front and rear center positions, in frontal, side, 
and rear impacts as well as rollover collision environments. 

Think about it.  Isn’t it at the very least, misleading to sell 
“family vehicles” that haven’t been tested and certified as 
safe for children?   

 
Finally, the current NPRM states, “Child restraints are highly effective in 

reducing the likelihood of death and or serious injury in motor vehicle crashes.” 
Yet, child restraint effectiveness for children between the ages of 1-4 years old is 
cited as 54 percent in passenger cars and 59 percent in light trucks.  Assuming 
that these data represent survivable crashes, what other business can survive; 
much less prosper, with an apparent 40% failure rate? And the NPRM says 
nothing with respect to effectiveness of restraint effectiveness for children older 
than 4 years old. Nor does it address the safety needs of any child who weighs 
more than 65 pounds. 
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RESPONSE TO TECHNICAL QUESTIONS IN THE NPRM 
 

Injury Criteria 
 
 The institution of chest deflection criteria in FMVSS 213 is appropriate.  

Though no significant reports of chest injury in children have yet occurred, 
prudence and systems engineering dictates that excessive chest deflection be 
monitored to prevent the introduction of “new” injury mechanisms in the quest to 
prevent other injury mechanisms with improved restraint design.  The 
conservative criteria should mimic the safe chest compression level advocated 
by medical practitioners in the established (CPR) resuscitation of pediatric 
patients: compress no more than 1/3 the chest depth, irrespective of age.  Thus, 
the injury criteria should be guided strictly by the anthropometry  (chest depth) of 
the most vulnerable child (5th percentile) for the stated age group. 

 
The neck injury criteria are certainly subject to debate.  What is 

incontrovertible, however, is the influence of head-neck-torso angle in sustaining 
a devastating high cervical spine (“Spinal Cord Injury Without Radiographic 
Abnormality -SCIWORA”) injury resulting in child quadriplegia and/or death. 
When the head, neck and torso become aligned with the principal deceleration 
vector in a car crash, due to inadequate torso restraint, even at relatively low 
force/acceleration magnitudes, nonreversible, paralyzing stretch injuries to the 
spinal cord occur.  Children in lap belts, low shield booster seats and those 
whom have “rolled out” of 3-pt shoulder belts (to remain restrained by lap belt 
only) all have been reported to experience devastating high cervical spine 
injuries (Refer to References).   

 
For almost 30 years, the scientific/medical community has known that 

children are subject to catastrophic cervical spine injuries in crashes if their 
kinematics places their head, neck and torso in alignment with the crash PDOF. 
From a basic science perspective, Leventhal (1960) first reported C1 distraction 
injuries when a tensile load was placed on the cervical spine of infants during 
birth in an axial direction along the long axis of the spine.3  Burke (1974) reported 
that birth injuries to the spinal cord among young children were similar in 
neurological outcome and anatomical morphology to SCIWORA Syndrome 
observed among children in motor vehicle crashes.”4  

 
Low shield booster seats that provide no torso restraint should be 

removed from the market.  All other add-on child seats should be judged in terms 
of the angle of head-neck-torso alignment allowed by the restraint system relative 
to the risk of head contact and/or high cervical spine injury. Nij does not appear 
to predict cervical distraction injuries in children based upon sled tests conducted 
and/or analyzed in association with reconstruction of a crash involving a 6 year 

                                            
3 Leventhal, HR: “Birth injuries of the spinal cord,” J. Pediatrics, 56(4):447-453, 1960. 
4 Burke, DC. “Traumatic Spinal Paralysis in Children.” Paraplegia. 11:268-276, 1974. 
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old, ventilator-dependent child.5 Instead, the duration of the axial distraction load 
as influenced by the presence or absence of adequate torso restraint appears to 
be a more valid predictor of SCIWORA injuries among children in the absence of 
head contact.  

 
Test conditions 
 

Without exception, all proposed test protocols and design criteria must 
protect the most vulnerable, not the “average” or the greatest market need.  I 
speak as a biomechanical engineer, a certified CPS technician, businesswoman 
and product manufacturer.  To do less is an abdication of corporate social 
responsibility and appropriate government oversight.    

 
1. NHTSA very appropriately has taken the position that the FMVSS 213 

crash pulse is not too severe because it is similar to the crash pulse of 
vehicles commonly marketed as “family vehicles,” specifically, sport 
utility vehicles (SUVs), minivans and light trucks.  The remaining test 
conditions also must consistently reflect this safety philosophy. 

 
2. The seat bottom cushion angle should represent the average angle of 

the average age vehicle in the U.S. (i.e. 9 years old), not contemporary 
vehicles.  Older model vehicles have seat cushions that are more 
horizontal and do not contain any anti-submarining structural 
components. The proposed regulation would increase the seat bottom 
cushion angle to 15 degrees, which will tend to artificially “pass” a child 
seat that would otherwise fail a head excursion requirement in an older 
model vehicle.    

 
3. The bottom of the proposed seat cushion should reflect the shortest 

length, not the average.  The large base of many of the current child 
seats precludes their use on even “average” seat lengths. The NPRM 
cites data in support of its length selection that will result in 36% of the 
seats being outside the range. Any vehicle whose seat length is less 
than the test length and thereby rendered at risk for poor child seat 
performance must be clearly labeled as such (e.g. rear seats in many 
extended cab pickup trucks). 

 
4. Decisions with respect to seat cushion stiffness must be made on the 

side of conservatism since this variable has such a critical influence on 
child seat performance relative to head excursion.  The cushion 
stiffness must reflect the softer seats of the majority of used vehicles 
on the road today – not contemporary seats.   

 

                                            
5 Refer to the technical content of the testimony of Martha Bidez, Verne Roberts and Murray 
Mackay in the case of Rainford/Walker v Ford (West Palm Beach, FL) 
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5. The spacing between restraint anchorages directly influences the 
amount of slack that is available during a crash to allow dynamic 
movement of the child seat relative to the vehicle seat.  This slack 
promotes increased head excursion and the possibility of impact with 
the restraint buckle that may lead to complete ejection of the child 
restraint.  Thus, the child restraints should be tested at the maximum 
(not average) anchorage spacing now allowed for auto manufacturers 
in any seat position.  

 
6. The seat back of the seat assembly should remain flexible to simulate 

the “worst case” scenario for head excursion, which is typical in SUVs 
and minivans.  To rigidize the seat back, yet use a crash pulse typical 
of SUVs is inconsistent and not a conservative approach to child 
safety. 

 
7. To upgrade the standard without carrying the weight limitation to at 

least 80 pounds is wrong.  There is no incremental compromise 
position on this as the entire safety community agrees that 80 lbs. is a 
minimum weight threshold before adult seat belts may be used.  No 
legitimate reasons exist for not incorporating a biofidelic 10-year-old 
Hybrid III dummy in the upgraded standard. If the 10-year-old dummy 
that is presently marketed by First Technology Safety Systems (FTSS) 
is not acceptable, then get it fixed. The auto industry, NHTSA and 
FTSS are filled with capable, bright engineers that can clearly meet 
this goal if NHTSA is appropriately inflexible enough to take the right 
stand on this critical issue. 

 
8. The auto manufacturers must conduct full-scale crash tests with 

currently available child seats tested in every seat position available for 
transporting children. If the standards accept and promulgate the 
concept that full scale crash tests are required to insure safety for 50th 
percentile male adults, then cold logic demands that the same 
standard of safety be used to protect those passengers who are more 
vulnerable than 50th percentile male adults.  The time has come to 
abandon the excuses and do what is right to protect our children. 

 
Consumer Education 
 

Consumers must be provided clear, compelling information (warnings) on 
the physical compatibility of child restraint and vehicle seats on a model-by-
model basis.  Each auto manufacturer must be solely responsible and held 
accountable for informing their potential customers of the best way to protect 
their child passengers based on valid and accurate test data with the 
automaker’s vehicles.  Any exception to this policy increases the potential harm 
to America’s child passengers. For those who would demur from this action, I call 
attention to the significant corporate outcry when food manufacturers were 
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required to affix detailed nutritional labeling to allow consumers to make 
educated choices with the purchase of their food products. Notwithstanding the 
time and cost involved, the companies were required to comply with this new, 
extensive labeling requirement.  If the government thinks caregivers have a right 
to be informed about the fat content in the fast food hamburger their child eats, 
isn’t it reasonable to suggest that caregivers should be informed in detail about 
hidden dangers in cars that could kill their children? 

 
In closing, I call upon NHTSA, the Alliance of Automotive Manufacturers 

(AAM) and the Juvenile Product Manufacturer’s Association (JPMA) to do what is 
right, not what is minimal and cheap, to meet the long overdue goal of protecting 
child passengers in crashes.  The Federal Record is replete with past 
obstructionist tactics on the part of AAM, JPMA and its individual members to 
prevent meaningful, comprehensive upgrades to the federal standards.  As an 
expert in the field of biomechanical engineering, I have seen shameful behavior 
on the part of auto and child seat manufacturers – all largely cloaked by 
protective orders not available to public eyes.  Lawsuits will stop when these two 
industries collaborate and do what is right to protect America’s children.  I, for 
one, will welcome that day when it arrives.  For I have seen one too many, 
needlessly ventilator-dependent, quadriplegic 6-year-olds.   
 
Sincerely, 
 
 
 
Martha Warren Bidez, Ph. D. 
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