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Introduction

When it comes to protecting child motor vehicle occupants 4-8 years old, a recurring theme in the literature is: “Buckle Up! Is Not Enough.”  In fact, using adult seat belts to restrain children before they have reached the appropriate age can put them at risk for serious injury.  Children should be restrained with safety systems that correspond with their stage of development.  This means that children should progress through a series of child safety seats and belt-positioning booster seats before moving on to the use of adult seat belts.

In general, best practices currently recommend that children 40-80 pounds and ages 4-8 years old use booster seats.
  However, the use of age-appropriate restraints decreases dramatically for children 4-8 years old.  This is because many children of this age are restrained in adult seat belts, rather than booster seats.  When a child is placed in a restraint system which, developmentally, they are too small or young to appropriately use, this is called “premature graduation.”  Premature graduation usually refers to the fact that many young children are “graduated” to adult seat belts before they fit properly.  To fit properly, the lap belt should fit low and over the hips and the shoulder belt should cross the shoulder and sternum; this helps distribute crash forces to the stronger parts of the body.  Research shows that children who are prematurely graduated to seat belts are 3.5 times more likely to sustain a significant injury than those restrained in child safety seats or booster seats.  Children who are prematurely graduated to seat belts are also 4.2 times more likely to sustain a significant head injury. 

Few studies have focused on issues surrounding booster seat use or interventions to increase use.  This research review – prepared by the Academy for Educational Development (AED) under contract to the National Highway Traffic Safety Administration (NHTSA) – outlines the current best practices for child restraint use; details the research methodologies of studies related to booster seat use; reports data on child fatalities and injuries, as well as booster seat use and misuse rates; discusses reasons for use and non-use; and summarizes perceived information needs and possible interventions.

An important first step will be to make parents aware of the risks associated with the improper fit of seat belts.  Campaigns also need to address misconceptions about the appropriate age and weight for graduation to seat belts.  Many parents mistakenly believe that their children are too big to require booster seats.  Participants in focus groups and interviews suggest that following guidelines might be easier if they know and understand the rationale behind these guidelines.  Finally, parents need to know more about how to determine if a child restraint or seat belt is fit properly; guidelines provide age and weight ranges, but do not tell parents how they will know if the restraint is appropriate for their child in particular. 

Parents must have knowledge regarding appropriate restraint use for each stage of their child’s development; attitudes and intentions which support buying and using the appropriate restraint; and skills needed to use the appropriate restraint each and every time.  They need guidelines that are meaningful and really reflect appropriate restraint at each stage.  To this end, child safety advocates need to find an easy, effective way to communicate these guidelines and encourage compliance by parents.

As the protection of children ages 4-8 years old has become an increasing priority, new initiatives have begun that seek to encourage proper booster seat use.  Some of these initiatives include NHTSA’s “Don’t Skip a Step” educational campaign, Ford Motors’ “Boost America” program, and the State of Washington’s booster seat legislation that will go into effect in 2002.  These efforts will present the opportunity to gain further insights into increasing booster seat use.  It remains to be seen what impacts these new initiatives will have on booster seat use and how child safety advocates can build on the successes of these types of strategies in the future.

Best Practices for Booster Seat Use

According to generally accepted best practices, children should remain in child restraints or belt-positioning devices until an adult seat belt fits them properly.  Basically, when children can sit with their backs straight against the back seat of the vehicle and bend their knees over the seat edge without slouching, they are ready for adult seat belts.  The lap belt must fit low and over the hips, not riding up on the stomach, and the shoulder belt should fit across the sternum and shoulder, not digging into the neck or face (Winston, Durbin, Kallan, & Moll, 2000).  Before transitioning to seat belts, child safety advocates suggest using a sequence of different child restraints ( each restraint or positioning device corresponding with the child’s stage of development and ability to sustain injury.  In general, the National Highway Traffic Safety Administration (NHTSA) and the American Academy of Pediatrics (AAP) currently recommend the following child safety seats:

· Rear-facing infant seat: for infants until they are at least 20 pounds and 1 year old;

· Forward-facing toddler seat: for toddlers 20-40 pounds and 1-4 years old; and

· Booster seats: for children 40-80 pounds and 4-8 years old.

Rear-facing seats come in two forms: rear-facing only seats and rear-facing convertible seats, which can later be converted into forward-facing seats.  Children should use rear-facing seats until they reach both 20 pounds and 1 year old.  While the rear-facing only seats are for infants 20 pounds or less, some rear-facing convertible seats can hold children up to 30 pounds.  It is important for children to remain in the rear-facing position because this type of seat, in the event of a frontal crash, will distribute the force of the crash to the “infant’s back, which is the infant’s strongest body surface, while the restraint also supports the infant’s head” (Weber, 2000).

Forward-facing seats also come in two forms: the convertible forward-facing seat and the forward-facing combination child restraint/booster seat.  Both of these seats are designed for children under 40 pounds.  Forward-facing seats have one of three types of harnesses: a 5-point harness, a tray shield with shoulder straps and crotch straps, or a T-shield with shoulder straps.  These restraints are designed to distribute the force of a crash to the stronger bony structure of the child’s body, like the pelvis and ribcage, sternum and shoulders, instead of the abdomen, neck, or head.  It is important to make sure that the harness is tight and properly fit to reduce movement of the head during a crash.  Failure to secure any type of car seat to the vehicle tightly and failure to secure the child to the car seat will both allow for greater forward and backward movement of the child within the vehicle, thereby limiting the full effectiveness of the child seat.  In this instance the force of the child hitting against the restraint system or coming into contact with something in the vehicle will be greater.  Forward-facing seats are generally recommended for children 20-40 pounds and 1-4 years old.

After the child outgrows the forward-facing car seat, the next recommended step is a booster seat.  Technically, booster seats are not restraint systems since they work with the vehicle’s seat belt; instead they are considered “positioning devices” because they help position the vehicle seat belt so that it fits properly around the child.  There are two types of booster seats: shield boosters and belt-positioning boosters.  

The shield booster is a booster seat with a shield that is secured in front of the child using the vehicle lap belt.  It is intended for use in vehicles that only have lap belts in the back seat, which is the case for many older vehicles.  Lap-shoulder belt configurations have only been required since 1990.  The advantage of the shield booster is that it can help prevent the lap belt from riding up too high on the stomach.  However, the shield booster does not have any upper body restraint, which may cause excessive bending around the shield or may make it easier for the child to be ejected during a crash.  For these reasons, shield boosters are not recommended as an optimal form of protection.  Also, to avoid injuries, shield boosters should not be used with children over 40 pounds.  Best practice recommends that older cars be retrofitted with lap-shoulder belts that can then be used with belt-positioning booster seats.  This remains a challenge since many low-income families are likely to buy older, used cars (Hall, 2000).

Belt-positioning booster seats are designed for use with lap-shoulder belt configurations; they should not be used with lap belts only.  The lack of upper body restraint with a lap belt only, coupled with the fact that the child is raised further off the vehicle seat, puts the child at greater risk of head injury (Weber, 2000).  The belt-positioning booster seat comes in two forms: high-back and backless or low back.  The purpose of the booster seat is to serve as a “platform that raises the child up so that the belt fits properly” (Morris, Argobast, Durbin, & Winston, 2000).  The lap belt should fit low and over the hips and the shoulder belt should cross the shoulder and sternum; this helps distribute crash forces to the stronger bony structures.  A child should remain in a booster seat until an adult belt fits properly:

“Correct seat belt fit is not usually achieved until a child is 9 years old, the age at which the child’s femur length is long enough for the child to sit against the back of the seat, the anterior superior iliac spines are sufficiently developed to anchor the belt, and the child’s sitting height is sufficient for the shoulder belt to fit properly over the shoulder and sternum.”  (Winston et al., 2000).

NHTSA and AAP currently recommend that parents use booster seats with children 40-80 pounds, 4-8 years old and up to 4’9” tall.  For best protection, it is also recommended that parents avoid using shoulder-belt adjusters or other alternatives, such as placing the child on a pillow or cushion.

While weight, age and height guidelines were developed in an attempt to simplify the process of selecting the appropriate child safety seat, parents often find these guidelines to be confusing or inadequate.  Given the diversity in individual child growth and development rates, prescribed weight, age and height recommendations may not always match up.  This is leading to an increased emphasis on proper fit, rather than strict adherence to age and weight requirements.  For infants, though, child safety specialists strongly advocate using rear-facing seats until they are both 20 pounds and 1 year old.  

In other cases, there is room for some variation, with importance being placed on a determination of whether or not the child has outgrown the current seat.  For forward-facing seats, the shoulder routing slots must be above the child’s shoulders in order to limit excessive head movement.  Also, the height of the back of the seat should be above the child’s ears in order to protect against bending of the neck.  As mentioned above, older children should use booster seats until adult seat belts fit properly, that is, until the lap belt is over the hips and the shoulder belt crosses the sternum and shoulder.  A priority for future research will be to investigate the accuracy of each weight/height/age guideline and to determine if any of these guidelines need adjustment.  Parents need guidelines that are meaningful and really reflect appropriate restraint at each stage; at the same time, child safety advocates need to find an easy way to communicate these guidelines and encourage compliance by parents.
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http://www.nhtsa.dot.gov/people/injury/childps/Boosterseat.talking.html
Summary of the Major Research Efforts Relating to Booster Seat Use

While significant attention has been devoted to adult seat belt use and to the safety needs of infants and young children, less is known about protecting children ages 4-8 years old, for whom booster seats are currently the recommended form of safety restraint.  Research into booster seat usage, reasons for non-use, and strategies to encourage use remains limited.  One source of information about child injury and child restraints is the on-going Partners for Child Passenger Safety (PCPS) project.  The National Highway Traffic Safety Administration (NHTSA) also sponsors research on child safety, including surveys, focus groups and observations at child safety seat check-up events.  Independent research efforts also address issues surrounding child safety seats, in general, and booster seats, in particular.  The methodologies of these major research studies are summarized below.  Significant findings from these projects, studies and reports are presented by topic in later sections.

Partners for Child Passenger Safety

PCPS is a collaboration between Children’s Hospital of Philadelphia/University of Pennsylvania (CHOP/PENN) and State Farm Insurance Companies.  This team initiated the PCPS project in 1997; data collection began in 1998 and is expected to continue through 2003.  The project includes three concurrent components: developing a child-focused crash surveillance database; conducting in-depth telephone interviews with drivers to gain more information about the crashes; and using computerized simulations to reconstruct crashes.  The goal of PCPS is to gain a better understanding of the characteristics of vehicles, restraint use and misuse, and crash dynamics, as well as the impact of these elements on child injuries. 

Data is being collected from State Farm Insurance customers in 15 states (Delaware, Maryland, North Carolina, New Jersey, New York, Pennsylvania, Virginia, West Virginia, Illinois, Indiana, Michigan, Ohio, Arizona, California, and Nevada) and the District of Columbia.  In order to be eligible for inclusion in the study, the crash needs to involve a child 15 years old or younger as an occupant in a 1990 or newer model car, and it must result in bodily injury or property damage.  This study is unique in that it includes the full range of injuries, not just those that are serious or fatal.  State Farm employees ask customers who are eligible for their consent to participate in the surveillance system.  A sample of eligible crashes is then randomly selected for in-depth interviews with drivers.  Finally, computerized simulation modeling is used to reconstruct a small number of crashes, which serves to elucidate crash dynamics and also corroborate interview and crash report data.  The PCPS project receives data on 150-200 crashes involving children 15 years old or younger each day.  Between, December 1, 1998 and November 30, 1999, PCPS received data on 38,557 crashes involving 59,643 children 15 years old or younger.  Twenty-nine percent (n=11,123) were sampled for a telephone interview.  Complete interview data have been collected for 8,334 children.

Premature Graduation

PCPS and members of its research team have also tried to study issues specific to booster seat use in a more in-depth manner.  When a child is placed in a restraint system which, developmentally, they are too small or young to appropriately use, this is called “premature graduation.”  Premature graduation usually refers to the fact that many young children are “graduated” to adult seat belts before they fit properly, putting the child at greater risk for injury.  PCPS research related to premature graduation of young children to adult safety seat belts is available through journal articles (Winston et al., 2000; Winston & Durbin, 2000; and Winston & Durbin, 1999), as well as a draft report submitted to NHTSA (Winston, Moll, Durbin, & Kassam-Adams, In submission).  For these studies, PCPS researchers analyzed restraint and injury data for various age groups, such as children 2-5 years old (the transitional age to boosters or seat belts) and 4-8 years old (the recommended age group for booster seats).  

They also reviewed medical injury and behavioral analysis literature; held brainstorming sessions with experts; and conducted two waves of focus groups and interviews that included both parents and children.  The focus groups and interviews were based in New Jersey and Pennsylvania.  The first wave of focus groups included three groups of parents with children age 2-9 years old. Two additional groups included children who had used booster seats at least once in the past six months.  A separate group of 15 parents, with children ages 2-9 years old, was also contacted for 30-minute telephone discussions.  The second wave of four focus groups recruited parents with children ages 2-4 years old ( the age group when children begin to transition from child safety seats to booster seats and/or adult safety belts.  Ten parents who had children 2-5 years old using booster seats and 11 parents who had children 2-5 years old using seat belts were also contacted for in-depth one-on-one telephone discussions.  The table below presents the specific breakdown of participants. 

Table 1: Breakdown of Focus Group and Interview Participants for the PCPS Premature Graduation Study.

Wave
No. of Groups
Participants
No. of Participants

Focus Group Wave 1
1
Parents with children 2-9 years old using booster seats
11


2
Parents with children 2-9 years old using seat belts (10 participants each)
10 each


1
Children age 4 who had used a booster seat at least once in the past six months
4


1
Children age 5-7 years old who had used a booster seat at least once in the past six months
4

Interview Wave 1
-
Parents with children age 2-9 years old using booster seats or seat belts
15

Focus Group Wave 2
2
Parents who “usually” restrain their 2-4 year old children with seat belts
Not available*


1
Parents who “usually” restrain their 2-4 year old children with booster seats
Not available*


1
Parents who “usually” restrain their 2-4 year old children with child safety seats
Not available*

Interview Wave 2
-
Parents who had children 2-5 years old using booster seats
10


-
Parents who had children 2-5 years old using seat belts
11

Source: Winston et al. (In submission)

*No. of participants not listed in report for this wave of focus groups.

Misuse of Booster Seats

Children’s Hospital researchers (Morris et al., 2000) assessed booster seat misuse at 76 child safety clinics held between April 1997 and January 1999 in Pennsylvania and New Jersey.  These clinics were held in a variety of locations, including car dealerships, shopping centers, hospitals and parent group gatherings.  Trained child passenger safety (CPS) advocates evaluated four aspects of booster seat use: 1) booster seat type; 2) appropriateness of the booster seat for the child’s height and weight; 3) the fit of the child in the booster seat; and 4) the fit of the booster seat in the car.  They used a checklist developed by the Pennsylvania Chapter of AAP to capture data.  Up to seven possible misuses were evaluated for shield booster seats and up to four misuses were assessed for belt-positioning booster seats.  In all, CPS specialists inspected a total of 227 booster seats; 72 percent (n=164) were belt-positioning booster seats, 26 percent (n=59) were shield boosters, and 2 percent (n=4) were of unknown type.

National Highway Traffic Safety Administration

Motor Vehicle Occupant Safety Survey

The Motor Vehicle Occupant Safety Survey (MVOSS) is a national telephone survey conducted for NHTSA every two years; the first MVOSS was conducted in 1994.  The survey includes two questionnaires ( one emphasizing seat belts and the other emphasizing child safety seats ( which are administered to about 4,000 randomly selected persons age 16 years and older (with an oversample of persons age 16-39).  For the 1998 MVOSS on child safety seats, Schulman, Ronca & Bucuvalas, Inc. (SRBI), a national survey research organization, completed interviews with 4,121 people from November 1998 to January 1999.  The survey instrument included questions about children in the household; frequency of child seat use; type of car seat used; whether or not respondents heard anything about the need to use car seats; installation of car seats; reasons for not using car seats; knowledge of and concerns about booster seats; attitudes toward enforcement of child safety seat laws; attitudes and beliefs toward airbags; child bicycle helmets; knowledge and use of Emergency Medical Services; alcohol use and driving; and involvement in motor vehicle crashes.  The survey also involved the selection of a subgroup of parents and other caregivers who live and at least sometimes drive with a child under age 6.  This subgroup was asked more detailed questions about child safety seats and usage.  (For a more detailed discussion of the methodology for the MVOSS, see Boyle & Sharp, 2000.)

Patterns of Misuse

NHTSA sponsored a study in the mid-1990’s to identify the types and degrees of misuse of child safety seats (Decina & Knoebel, 1996).  For this study, field staff observed 5,865 children under 60 pounds in 4,019 vehicles in Mississippi, Missouri, Pennsylvania and Washington.  These four states were selected on the basis of geographic representation, state support, and willingness to participate.  Observations were made at a variety of locations, including shopping centers, malls, fast food restaurants, parks and other recreational facilities.  Sites were selected based on cooperation of local business-owners, volume of target group traffic, and safety, and were not selected on the basis of inferring a sample representative of the nation.  Coordinators participated in trainings and, in turn, trained field staff.  Data collection involved interviewing drivers with young children and making observations of restraint use. The following characteristics of child safety seats were assessed: seat direction, vehicle safety belt routing, harness buckle and harness strap, harness chest clip, and locking clip (on safety belt, if needed).  In 95 percent of the cases, drivers provided child weight estimates; data collectors estimated the weight for the remaining 5 percent.  About one-third of the children observed were 40-60 pounds (32.0 percent) and over 4 years old (34.6 percent).  The data collection took place from Spring to Summer 1995.  

Fatality Analysis Reporting System

The Fatality Analysis Reporting System (FARS) contains data on all motor vehicle crashes in the United States that occur on a public roadway and involve a fatality of a motorist or non-motorist within 30 days of the crash. This data system was developed by NHTSA’s National Center for Statistical Analysis (NCSA) to assist the traffic safety community in identifying traffic safety problems and evaluating safety standards and initiatives.  FARS data is available on the internet via a searchable database. Information for the FARS database is derived from police crash reports.  Each crash file will have more than 100 coded data elements that characterize the crash and can be used to customize reports and queries.  Of note, FARS collects information on the restraint system used in motor vehicle crashes, such as shoulder belts, lap belts, child safety seats (includes but does not distinguish booster seats), and motorcycle helmets, as well as improper use of safety belts, child safety seats and helmets. 

Other Relevant Studies

Outside of PCPS and NHTSA, two recent research projects have been conducted which focus on issues surrounding booster seat use.  Ramsey, Simpson & Rivara (2000) determined the restraint systems used for 149 children based on observations from a random sample of daycare centers in the Seattle, Washington, area.  Observations were conducted at 13 sites.  Children were divided into four age groups: 2-3 years old; 4 years old; 5 years old; and 6-8 years old.  Type of restraint was placed into one of seven categories: lap belt with shoulder strap in front; lap belt with shoulder strap behind; lap belt only; no restraint; toddler car seat; booster seat; or unknown restraint.  The child’s seating position was also recorded (front seat, back seat or far rear seat – for vans and minivans).  In addition, as part of the study, observers conducted interviews with 69 drivers with children ages 3-8 years old in the no seat use restraint category; the response rate was 98 percent.  The objective of these interviews was to determine reasons for non-use of booster seats.

The Taft, Mickalide & Taft (1999) study, sponsored by the National SAFE KIDS Campaign, gathered information on the restraints of more than 17,500 children who were brought to car seat check-up events over a 17-month period from July 1997 through November 1998.  Data were gathered from observation forms completed by trained child passenger safety specialists.  The standardized forms assessed up to 40 elements of correct use.  The authors caution that this study may not be representative of all children and may not capture the more serious forms of misuse/non-use since it only covers those individuals who go to check-up events – who are themselves more likely to be conscious of and concerned about child safety issues.  Categories of the 17,558 restraints observed include: no seat (n=751); shield booster seat (n=783); booster seat (n=1,284); rear-facing convertible seat (n=2,559); rear-facing infant seat (n=3,704); and forward-facing convertible seat (n=8,477).

Conclusion

Research on booster seat use is an emerging field.  The review above covers the major studies that pertain specifically to booster seats.  The data for these studies have come mainly from telephone surveys, surveillance databases, observations conducted at child safety seat check-up events, focus groups and in-depth interviews.  These studies have begun the process of characterizing booster seat use rates, child injuries, and barriers to proper and consistent use.  

Significant gaps remain in the research, however.  For example, Winston et al. (In submission), in their review of the literature and existing information on booster seats, found no credible data on restraint use by sub-groups, such as race, ethnicity or other socio-demographic indicators.  While booster seat use is very low across the board, in order to develop appropriate strategies, it will be important to determine if any factors or barriers differ among sub-groups.  

The PCPS researchers also suggest that a more thorough analysis of literature and opinions from other fields ( such as injury prevention, behavioral analysis, child immunization, parenting, child development and others ( may shed light on strategies which can be adapted to increase booster use and proper restraint.  

In addition, as the protection of children ages 4-8 years old has become an increasing priority, new initiatives have begun that seek to encourage proper booster seat use.  Some of these initiatives include NHTSA’s “Don’t Skip a Step” educational campaign which began in February 2000, Ford Motors’ “Boost America” program which recently donated booster seats to Native American tribal groups, and the state of Washington’s booster seat legislation which will go into effect in 2002.  It remains to be seen what impacts these new initiatives will have on booster seat use and how child safety advocates can build on the successes of these types of strategies in the future.

Child Fatalities and Injuries

Summary of Key Points




· Motor vehicle crashes pose a serious threat to the health and safety of children.
In 1998, motor vehicle accidents were the leading cause of death for children 5-14 years old and the second leading cause of death for children 1-4 years old.  

Another study found that 15 percent of children involved in motor vehicle crashes are injured in some way.




· Using a restraint system saves lives.
From 1975 through 1999, an estimated 4,500 lives were saved by the use of child restraints (child safety seats or adult belts).  In 1999, an estimated 307 children under age 5 were saved as a result of child restraint use.

Children who are unrestrained are three times more likely to sustain a significant injury than children who are restrained.




· Premature graduation to adult seat belts puts children at risk for serious injuries.
Children aged 2-5 who are prematurely graduated to seat belts are 3.5 times more likely to sustain a significant injury than those restrained in child safety seats or booster seats.  Children who are prematurely graduated to seat belts are also about 4 times more likely to sustain a significant head injury than those restrained in child safety seats or booster seats.




· While much of the literature has focused on “seat belt syndrome,” head injuries are the most common type of significant injury. 
“Seat belt syndrome” refers to a set of injuries, including pelvic fractures, spinal cord injuries, and intestinal, spleen, or other abdominal injuries.  These injuries can occur if the lap belt rides up on the stomach during a motor vehicle crash.  Of note, however, the PCPS study found that nearly two-thirds of the significant injuries suffered by children 15 years old or younger were to the head.  They also found that, as mentioned above, young children prematurely graduated to seat belts are more likely to sustain a serious head injury than those in child safety seats.




· Death rates, restraint use and seating position varied little for children ages 4-8 years old killed in crashes from 1994-1998.
Nearly 15,000 children ages 4-8 years old were involved in crashes from 1994-1998 and almost one in five (17.7 percent) were killed.  During this time period, about half of the children were seated in the back seat and about one-third were restrained in child safety seats or seat belts.  The average annual age-specific death rate was 2.6 per 100,000 population.

Excerpts from Traffic Safety Facts 1999

“In 1999, there were a total of 41,611 traffic fatalities in the United States.  The 0-14 age group accounted for 6 percent (2,474) of those traffic fatalities.  In addition, children under 15 years old accounted for 5 percent (1,724) of all vehicles occupants, 10 percent (318,000) of all the people injured in motor vehicle crashes, and 9 percent (272,000) of all vehicle occupants injured in crashes.”

“During 1999, 8,258 passenger vehicle occupants under 15 years old were involved in fatal crashes.  For those children where restraint use was known, 39 percent were unrestrained; among those who were fatally injured, 61 percent were unrestrained.”




Age Group




0-4
5-9
10-14
15-20
All Other
Total



Percentage Unrestrained
28%
40%
49%
54%
43%
45%




“Research on the effectiveness of child safety seats has found them to reduce fatal injury by 71 percent for infants (less than 1 year old) and by 54 percent for toddlers (1-4 years old) in passenger cars.  For infants and toddlers in light trucks, the corresponding reductions are 58 percent and 59 percent, respectively.”

“From 1975 through 1999, an estimated 4,500 lives were saved by the use of child restraints (child safety seats or adult belts).  In 1999, an estimated 307 children under age 5 were saved as a result of child restraint use.”

“If 100 percent of motor vehicle occupants under 5 years old were protected by child safety seats, an estimated 469 lives (that is, an additional 162) could have been saved in 1999.”

Source: National Center for Statistical Analysis. (1999).  Traffic safety facts 1999 ( children.  Washington, DC: US Department of Transportation, National Highway Traffic Safety Administration, National Center for Statistical Analysis.   

Findings from the PCPS Project and the Premature Graduation Study

PCPS is the largest study and surveillance system devoted to child injuries and fatalities.  This study is unique in that it includes the full range of injuries, not just those that are serious or fatal. The PCPS project receives data on 150-200 crashes involving children 15 years old or younger each day.  The researchers conducted an in-depth analysis of 30,000 crashes involving 48,000 children between December, 1998, and November, 1999, to determine the types of injuries children sustain (Partners for Child Passenger Safety, 2000).  They found that:

· 15 percent of children involved in crashes are injured in some way;

· 64 percent of significant injuries are injuries to the head; and

· 15 percent of children come into contact with something inside the vehicle.

Children who were unrestrained were three times more likely to sustain a significant injury than children who were restrained in some way.  Besides head injuries, other types of significant injuries were to the face (8 percent), neck/back/spine (6 percent), upper extremity (8 percent), chest (3 percent), abdomen (6 percent), and lower extremity (5 percent).

PCPS researchers also analyzed the impact of premature graduation from child safety seats or booster seats to adult safety belts (Winston et al., 2000).  A sample of 2,077 children age 2-5 years old weighted to represent 13,853 children was used for this part of the study.  Nearly all children in this age group were restrained in some way (98 percent); more than one-third was restrained in seat belts (38.5 percent).  Overall, nearly one in ten children suffered some form of injury (9.6 percent).  One percent suffered a significant injury.  Of note, children who were restrained in seat belts were 3.5 times more likely to sustain a significant injury than those restrained in child safety seats or booster seats.  Children who were restrained in seat belts were also 4.2 times more likely to sustain a significant head injury, including concussion, skull fracture or a serious internal brain injury.  The risk of injury due to premature graduation to seat belts was greater for 2-3 year olds (4.0) than for 4-5 year olds (2.4).  The risk of significant injury to children in seat belts compared separately to children in child safety seats (3.4) and booster seats (4.0) was about the same.  There was no significant difference in risk when comparing children restrained in lap belts to children restrained in lap-shoulder belts.

Children restrained in child safety seats or booster seats who sustained significant injuries suffered from injuries to the head (51 percent), extremities (16 percent), and face (13 percent).  Children restrained in seat belts were the only ones to sustain significant abdominal injuries (n=8).  Of these eight children, three had placed the shoulder belt behind their backs.  Winston et al. (In submission) suggest that this placement of the seat belt may be related to the occurrence of significant head injuries.  Shoulder seat belts which do not properly fit younger children may cut across their necks or faces, causing some children to place the shoulder belt under their arms or behind their backs.  The lack of upper body support then allows for more forward and backward movement of the head during a crash.

PCPS researchers have also recently compared the safety benefit of booster seats alone over seat belts for older children (Durbin, 2001).  Data for this study were drawn from a weighted sample of 113,387 children involved in motor vehicles crashes between December 1998 and November 2000.  About one-third (33.6 percent) of the sample was between 4-8 years of age.  This study found that while overall restraint use for this group was high (95 percent), most were not in age appropriate restraints.  Of note, over the course of the study, use of booster seats did increase (e.g., from less that 5 percent to 18 percent for 4-6 year olds), as did the use of belt-positioning booster seats as opposed to shield boosters.  Analyses of injury data found that children 4-5 years old restrained in seat belts were more than 3 times more likely to suffer a significant injury than those in booster seats.  Children of this age in seat belts were also at greater risk for significant head injury than those in booster seats.  In addition, children restrained in booster seats rarely suffered abdominal or spine injuries.  The researchers suggest that booster seats do provide improved trunk support and reduced head excursion, thereby reducing risk of injury.

Findings from FARS Data and Other Relevant Studies

Data from a variety of sources further suggest that motor vehicle accidents pose a threat to the health and safety of children in the United States.  Data compiled by the CDC’s National Center for Health Statistics (NCHS) show that motor vehicle crashes were the leading cause of death for children of every age from 5 to 14 years old in 1996 and the leading cause of death for children of every age from 6 to 14 years old in 1997 (NCSA, 1998; NCSA, 1999).  And, while motor vehicle accidents were the eighth leading cause of death overall in the United States in 1998, they were the second leading cause of death for children 1-4 years old (n=759) and the leading cause of death for children 5-14 years old (n=1,868) in the same year (Murphy, 2000).  

According to NCHS statistics, more children ages 4-8 years old die as occupants in motor-vehicle-related crashes than from any other form of unintentional injury.  Researchers from the CDC analyzed FARS data in order to determine the fatalities, restraint use and seating position of children ages 4-8 years old who were killed as occupants in motor vehicle accidents between 1994 and 1998 (Division of Unintentional Injury Prevention, 2000).  FARS, maintained by NHTSA, is a database that contains information on all crashes in the United States in which at least one occupant or non-motorist died within 30 days of the crash.  Data on restraint use (e.g., seat belt, child safety seat, or booster seat) and seating position (e.g., front, back or unknown) are collected from police reports.

The table below presents detailed information on deaths, restraint use and seating position by year for children ages 4-8 years old killed in crashes from 1994-1998.

Table 2: Number of deaths, death rate*, restraint use, and seating position among children ages 4-8 years old fatally injured as occupants in motor vehicles ( United States, 1994-1998

Year
No. deaths
Death Rate
No. restrained
Percent restrained
No. seated in back
Percent seated in back

1994
503
2.65
177
35.2%
252
50.1%

1995
498
2.58
168
33.7%
208
41.8%

1996
499
2.55
188
37.7%
250
50.1%

1997
522
2.64
198
37.9%
257
49.2%

1998
527
2.66
201
38.1%
283
53.7%

Total
2,549
2.61
932
36.6%
1,250
49.0%

Source: Division of Unintentional Injury Prevention, National Center for Injury Prevention and Control, 2000

*Per 100,000 age specific population

Child occupant death rates, restraint use and seating position varied little from year to year.  From 1994-1998, 14,411 child occupants ages 4-8 years old were involved in crashes; of these, 2,549 (17.7 percent) died.  Approximately 500 children died each year; the highest number of deaths (527) was in 1998.  The average annual age-specific death rate for 1994-1998 was 2.61 per 100,000 population; the highest death rate (2.66) was in 1998.  Taken together, from 1994-1998, only about one-third (36.6%) of children fatally injured were restrained and approximately half (49.0 percent) were riding in the back seat.  These data do not designate whether or not the children were in age-appropriate restraints. 

Conclusion 

Motor vehicle crashes pose a serious threat to the health and safety of children in the United States. In 1998, motor vehicle accidents were the leading cause of death for children 5-14 years old and the second leading cause of death for children 1-4 years old.

The PCPS study found that 15 percent of children 15 years old or younger involved in crashes suffer some form of injury.  While there is widespread agreement that use of restraints of any kind saves lives, it is also important to move toward age-appropriate restraints.  The current recommendation is for children ages 4-8 years old, 40-80 pounds, and up to 4’9” tall to be restrained using booster seats.  

When looking at children ages 2-5 years old, PCPS found that children who were restrained in seat belts were 3.5 times more likely to sustain a significant injury than those restrained in child safety seats or booster seats.  Children of this age who were restrained in seat belts were also 4.2 times more likely to sustain a significant head injury than those restrained in child safety seats or booster seats.  While booster seat use is low, PCPS also found that older children, those 4-5 years old, were more likely to suffer significant injuries when restrained in seat belts as opposed to booster seats.

These findings related to head injuries are significant for two reasons.  To begin with, the study demonstrates the importance of extending the use of child safety seats and booster seats for young children.  The study is also important because a good deal of the literature on injuries caused by motor vehicle crashes focuses on “seat belt syndrome.”  Seat belt syndrome (SBS) refers to a set of injuries which includes pelvic fractures, spinal cord injuries, and intestinal, spleen, or other abdominal injuries.  These injuries can occur if the lap belt rides up on the stomach during a motor vehicle crash.  Following a review of the literature as part of their report on premature graduation, Winston et al. (In submission) suggest that the prevalence of SBS is rare and that “approximately 1 percent of children using seat belts and seeking medical attention following a crash have injuries consistent with SBS.”  They do warn, however, that children in the 5-9 year old age group are at particular risk for SBS.  

Winston and her colleagues also write about the difficulty of encouraging any child restraint compared to achieving optimal restraint.  Achieving proper and consistent use of optimal restraints will require more knowledge and skills on the part of parents and children; it will also involve considering issues surrounding child maturity and development.  In order to determine the actual benefit of encouraging booster seat use up to age 8 and 80 pounds, an important task in the immediate future will be to analyze the injuries older/heavier/taller children suffer when they are graduated to adult seat belts to see if the data support current best practice recommendations.  From the PCPS study, however, child safety seats and booster seats do indeed seem to provide better protection to children ages 2-5 years old than adult seat belts.

Booster Use and Misuse Rates

Summary of Key Points




· The use age of age-appropriate restraints declines dramatically among children ages 3-8 years old.  Overall, booster seat usage among recommended users is low.
While most children under 3 years old and over 8 years old are restrained in a manner which conforms to age-appropriate best practices, a majority of children ages 3-8 years old ( and particularly those who are 5 or older ( are not restrained according to best practices.  

One observational study, using a relatively small sample, found overall booster seat use to be nearly 30 percent.  But when looking at recommended users, a different observational study found that only 5 percent of booster seat-age children were riding in booster seats.  Another study found that only about 6 percent of children weighing 40-60 pounds and about 6 percent of children over 4 years old were in child seats of any kind.




· Many children who are generally considered too young or too small are riding in booster seats.
The PCPS study found that almost one-third (29 percent) of 3 year olds were graduated from child safety seats to booster seats.  Another study found that more than two-thirds of parents (68 percent) first started using booster seats when their child was 3 years old or younger.  A third study found that a majority of children in booster seats were less than 40 pounds.




· Premature graduation to adult seat belts increases with age, and usually begins around ages 3-4 years old.
Graduation to seat belts appears to begin at age 3, when about 16 percent of children were found to be using seat belts.  At age 4, more than half were using seat belts.  Overall, about four out of five children ages 4-8 years old are using seat belts. 




· Misuse rates are higher for shield boosters than for belt-positioning booster seats.
Analyses found that shield boosters were 8.7 times more likely to be misused than belt-positioning booster seats.  Common misuses of shield boosters were that the locking clip was used incorrectly or not used at all when needed, and that the booster seat was not secured tightly with the seat belt.  Common misuses of belt-positioning booster seats were that the shoulder belt was not positioned correctly or tight enough, and that the seat was not appropriate for the child’s height or weight.




· Parents do have concerns about the safety of using booster seats.
One study found that only about three-fourths of parents and caregivers had seen or heard of booster seats.  While they seem to agree that booster seats are easy to use and feel confident that they have installed the seat securely, some do have safety concerns.  Of those who were aware of booster seats, almost one-third had safety concerns about them.  These concerns centered around security of attachment and inadequate restraint.

Booster Seat Usage

Findings from the PCPS Project and the Premature Graduation Study

PCPS is a child-focused research endeavor that collects data on children 15 years old or younger who are involved in motor vehicle crashes.  Best practice recommendations encourage using a variety of child restraints, depending on the age and weight of the child.  One of the most important findings of the PCPS project is that compliance with age-appropriate restraint recommendations declines significantly for children ages 3-8 years old (Partners for Child Passenger Safety, 2000).  Compliance with recommended restraint use is above 80 percent for children ages 1-2 years old and children 9 years old and above.  Compliance falls below 50 percent for 3 year old children, below 20 percent for 4 year old children, and below 10 percent for 5-8 year old children.

A study using a sample of 5,312 children under age 10 weighted to represent 48,760 children found that many children who should be in booster seats are not; at the same time, some children who should not be are being restrained using booster seats.  For the 0-9 year old age group, restraint use was 97 percent.  The table below presents detailed information about restraint type used by age. 

Table 3: Distribution of Restraint Type by Age ( 1998-1999 PCPS Study

Age of Child (years)

Restraint
<1
1
2
3
4
5
6
7
8
9

Seat Belt
0%
1%
6%
16%
55%
81%
89%
96%
96%
93%

CSS
98%
95%
88%
52%
24%
7%
3%
0%
0%
0%

Booster Seat
0%
3%
5%
29%
18%
8%
2%
1.5%
0%
2%

Unrestrained
2%
1%
1%
2.5%
2%
2.5%
5%
2.5%
4%
5%

Source: Winston et al. (In submission)

Twenty-nine percent of 3 year olds were restrained in booster seats, while another 16 percent were restrained in seat belts.  At age 4, 55 percent of children were restrained in adult seat belts.  About one-fourth (24 percent) of 4 year olds were in child safety seats and another 18 percent were in booster seats.  About half of the children using booster seats were using shield boosters.  Of the children ages 4-8 years old, for whom booster seats are the recommended form of restraint, 83 percent are instead restrained in adult seat belts.

Findings from the MVOSS

The MVOSS is a national telephone survey conducted every two years.  For the 1998 MVOSS on child safety seats, SRBI, a national survey research organization, completed interviews with more than 4,000 people from November 1998 to January 1999 (Block, 2000).  The survey also involved the selection of a subgroup of parents and other caregivers who live and at least sometimes drive with a child under age 6.  This subgroup was asked more detailed questions about child safety seats and usage.  These findings refer mainly to child safety seats, though 25 percent of respondents report using booster seats. The authors of the MVOSS report caution that the determination of booster seat usage was based on responses to questions asking about strap locations on the child and that respondents may have made errors in reporting these locations, thereby inflating the actual percentage of booster seat users.  

Overall Car Seat Use

Reported “all of the time” car seat use.  Most respondents reported that the selected child under age 6 used a car seat either “all of the time” (71 percent) or “never” (22 percent); only 6 percent said that the child used a car seat, but not all of the time.  Among those who said the child used a car seat “all of the time,” 4 percent later said that the child had not used a car seat at least once during the past day or week.  For those who never used a car seat, the main reason given was that the child used an adult seat belt.

Reported “all of the time” car seat use decreased as weight increased.  When considering child weight, 99 percent of children under 20 pounds used a car seat “all of the time,” followed by 95 percent of children 20-29 pounds, 76 percent of children 30-39 pounds, and 38 percent of children 40+ pounds.  In general, reported “all of the time” car seat use also decreased as age increased.  When considering child age, nearly all children 2 years old or younger used a car seat “all of the time.”  This was followed by 80 percent of children 3 years old, 46 percent of children 4 years old, and 22 percent of children 5 years old who used a car seat “all of the time.”

Table 4: “All of the Time” Car Seat Use by Weight and Age for Children Under Age 6


Weight (lbs)
Age (yrs)


< 20
20-29
30-39
40+
< 1
1
2
3
4
5

All of the time use


99%


95%
76%
38%
98%
99%
95%
80%
46%
22%

Of those children who never used car seats (22 percent), about three-fourths (76 percent) were 40 pounds or more.  Most of the remaining children (22 percent) were 30-39 pounds.  Also, of those children who never used car seats, most (92 percent) were reported to use seat belts “all of the time.” 

Type of car seat.  For those children using car seats, the most commonly used type of car seat was the front-facing (toddler) car seat (60 percent); other types of seats used were booster seats (25 percent) and rear-facing (infant) car seats (14 percent). 

When considering child weight, booster seats accounted for an estimated 14 percent of seats used by children under 20 pounds; 10 percent of seats used by children 20-29 pounds; 29 percent of seats used by children 30-39 pounds; and 52 percent of seats used by children 40 pounds or more.  For those children weighing 40 pounds or more, a fairly equal percentage of the children in safety seats were in booster seats (52 percent) and front-facing car seats (46 percent).  When considering child age, booster seats accounted for an estimated 10 percent of seats used by children under 1 year old; 8 percent of seats used by 1 year olds; 18 percent of seats used by 2 year olds; 39 percent of seats used by 3 year olds; 44 percent of seats used by 4 year olds; and 84 percent of seats used by 5 year olds (though it is to be remembered that fewer children ages 4 and 5 rode in car seats).  

Seating position.  Safety experts recommend that children under age 12 ride in the back seat.  Most children who were restrained in any type of safety seat were riding in the back seat and this did not vary significantly by type of seat (89 percent for rear-facing infant seats, 92 percent for front-facing toddler seats, and 86 percent for booster seats).

Sources of information on car seats.  Respondents were read a list of six potential sources and were asked whether or not they received, heard, or read any information or advice about the need to use child safety seats from these sources.  Respondents could also offer additional sources of information that they had used.  The most common sources of information about child safety seats were television/radio (65 percent) and childcare books and articles (61 percent).  Other commonly mentioned sources of information were doctors and nurses (56 percent), family members or friends (52 percent), and other kinds of books or articles (52 percent).  Only 2 percent of respondents said they had received information from a safety hotline.

Booster Seat Issues

Knowledge and use of booster seats.  About three-fourths of parents and caregivers had heard of or seen booster seats (76 percent).  About one-fourth had not heard of or seen booster seats (21 percent) or did not know if they had (3 percent).  Of the 76 percent who had heard of or seen a booster seat (n=601), 53 percent had used a booster seat and 47 percent had not used one.

Age when child first used a booster seat.  For those who were using booster seats with their children, only 26 percent reported that their child started using booster seats at age 4 or older ( the recommended age for booster seat use.  The most frequent age at which children seemed to start using a booster seat was 3 years old (40 percent).  Another 28 percent had begun using them before reaching 3 years old.

Safety concerns about seat belts.  Of parents who had heard of or seen booster seats, about one-third (30 percent) said they did have safety concerns about booster seats and another 7 percent were not sure.  Concerns over security of attachment (52 percent) and inadequate restraint (30 percent) were the most common concerns mentioned.  Some of the specific concerns were:

· the seat isn’t securely attached or stable; 

· the seat doesn’t have its own straps; 

· some boosters (e.g. shield boosters) don’t have shoulder straps; 

· it’s easy for the child to climb out of the seat; and

· the child could slide out of the seat or could be ejected.

Less than half of parents and caregivers said that they were both aware of booster seats and had no safety concerns about them (48 percent).  Nearly one-fourth of all parents were aware of booster seats and did have concerns about their safety (23 percent).

Ease of Use for Booster Seats

Of those parents who used booster seats to restrain their children (n=144), only about 5 percent said attaching the seat to the vehicle was “not at all easy;” three-fourths felt it was “very easy.”  A majority (80 percent) also said they felt “very confident” that the seat was securely attached to the vehicle; 16 percent were “fairly confident” and 1 percent was “not too confident.”  Most parents and caregivers found buckling the child into the booster seat “very easy” (74 percent) or “somewhat easy” (22 percent); only 3 percent said it was “not at all easy.”  Almost all parents felt “very confident” (87 percent) or “somewhat confident” (12 percent) that the child was properly buckled in the booster seat; only 1 percent felt “not too confident.”  However, about one-third (34 percent) of the respondents who used the booster seats said that their child had gotten out of the seat while riding with them. 

Expected Restraint System After Outgrowing Current Seat

If the respondent’s child rode in a child safety seat at least part of the time, they were asked what they expected to use as a restraint once the child outgrew the current seat.  Overall, more than one-third were expected to move on to a seat belt (37 percent) and about one-third were expected to move on to another child safety seat (34 percent).  Eighteen percent were expected to move on to a booster seat, while 8 percent of the respondents did not know what they expected to use next.  Fourteen percent of children in rear-facing seats were expected to move on to seat belts, while 33 percent of children in forward-facing seats and 61 percent of children in booster seats were expected to do the same.  Of children in forward-facing car seats ( for whom boosters are generally the next recommended step ( one-third were expected to move to another car seat (33 percent) and 21 percent were expected to move on to booster seats.  Comparing results from 1996 to 1998, it seems that parents were more likely in 1998 to consider intermediate steps before using seat belts to restrain their children.  For example, 45 percent of children in forward-facing car seats were expected to move on to seat belts in 1996, but only 33 percent were expected to do so in 1998.  And, about three-fourths (76 percent) of children in booster seats were expected to move on to seat belts in 1996, compared to 61 percent who were expected to do so in 1998. 

Findings from Other Relevant Studies

Two more studies provide information about booster seat use rates.  Ramsey et al. (2000) determined the restraint systems used for 149 children based on observations from a random sample of daycare centers in the Seattle, Washington, area.  Few children were unrestrained (5 percent).  Car seat use for the group overall (ages 2-8 years old) was 24.5 percent, with most car seat users coming from the younger age groups.  Booster seat use for the group overall was 27.7 percent.  However, only 10 percent of children 6 years old or older were using booster seats.  The study found that lap-shoulder belt use increased significantly with age, while the use of car seats or booster seats decreased significantly with age (e.g., 60.9 percent of 4 year olds were in car or booster seats compared to only 36.7 percent of 5 year olds).  Booster seat use by age group was: 29.4 percent for 2-3 year olds; 32.6 percent for 4 year olds; 32.6 percent for 5 year olds; and 10 percent for 6-8 year olds.  Of the children in booster seats (n=44), 22.7 percent were under 4 years old.

Table 5: Type of Restraint by Age of Child Observed at Day Care Centers ( Seattle, WA


Percent  and No. of Children Using Restraint Type by Age Group


Type of Restraint
2 to 3 years old
4 years old
5 years old
6 to 8 years old
Total


%
No.
%
No.
%
No.
%
No.
%
No.

Lap-shoulder belt
3.0%
1
28.3%
13
36.7%
18
70.0%
21
33.3%
53

Lap belt
0
0
8.7%
4
14.3%
7
13.3%
4
9.4%
15

No restraint
0
0
2.2%
1
12.2%
6
3.3%
1
5.0%
8

Car seat
67.7%
23
28.3%
13
4.1%
2
3.3%
1
24.5%
39

Booster seat
29.4%
10
32.6% 
15
32.6% 
16
10.0%
3
27.7%
44

Total percent (no.) of children in each age category
21.4%
34
28.9%
46
30.8%
49
18.9%
30
100.0%
159

Source: Ramsey et al. (2000)

Overall, 17 percent of children were riding in the front seat.  Tendency to ride in the front seat increased with age – 5.9 percent of 2-3 year olds were riding in the front seat compared to 26.7 percent of 6-8 year olds.  Almost all booster seat users (95 percent) rode in the back seat, while about two-thirds of lap-shoulder belt users (67 percent) and unrestrained children (62 percent) did the same.  With regard to number of passengers, no seat use was significantly higher in vehicles with 3 or 4 passengers (58.3 percent and 75.0 percent, respectively), compared with vehicles with 2 passengers (38.8 percent).

Decina & Knoebel (1996) conducted a study for NHTSA which involved observations of the restraint use of 5,865 children in 4,019 vehicles in four states (Mississippi, Missouri, Pennsylvania and Washington).  Observations of the drivers noted that driver seat belt usage was 81.6 percent.  Overall restraint use for target children (those under 60 pounds) was 87.2 percent (child safety seat use was 50.6 percent, safety belt use was 36.6 percent, and no restraint use was 12.8 percent).  For the 2,965 children who were restrained in child safety seats, most were in convertible seats (61.4 percent, n=1,819); another 21.3 percent were in booster seats (n=632) and 17.3 percent were in infant seats (n=514).  About one-third of the children observed were 40-60 pounds (32.0 percent) and over 4 years old (34.6 percent).  For the booster seat-weight children, 40-60 pounds, child safety seat use was 6.1 percent, safety belt use was 75.3 percent, and no restraint use was 18.6 percent.  For children over 4 years old, child safety seat use was 6.2 percent, safety belt use was 76.1 percent, and no restraint use was 17.7 percent.

Booster Seat Misuse

To determine patterns of misuse of child safety seats, Decina & Knoebel (1996) observed child restraints at various locations in four states.  Their observations, as noted above, included 5,865 children under 60 pounds in 4,019 vehicles.  Overall, about four out of five (80 percent) child safety seats were misused in some way.  Booster seats accounted for 21.3 percent of target children in child safety seats.  The table below presents the specific misuses for booster seats.  When considering specific elements, most seat belts (88.7 percent) were used correctly with booster seats.  However, only about one-third (32.4 percent) of locking clips were used correctly.  

Table 6: Incorrect Use of Booster Seats by Element (1995


Number
Percent

Safety Belt Use:



Correct
535
88.3%

Unbuckled/Disconnected
12
2.0%

Misrouted
6
1.0%

Improper Use/Fit
53
8.7%

Total
606
100%

Locking Clip Use*:



Correct
61
32.4%

Not Used
108
57.5%

Improper Use/Fit
19
10.1%

Total
188
100%

Source: Decina & Knoebel, 1996

*Cases where the locking clip was not required have not been included.  There were 299 total 

cases where the locking clip was not required for booster seats.

For children 40-60 pounds restrained in child safety seats of any kind (6.1 percent), the misuse rate was 50.0 percent, which was a much lower misuse rate than that found for children under 20 pounds (79.4 percent) and children 20-40 pounds (81.1 percent).  For the children who were secured in seat belts (36.6 percent) rather than car seats or booster seats, the misuse rate for seat belts was 67.6 percent.  The most common types of misuse were the lap belt riding too high (up on the stomach instead of over the hips) and the belts not being secured tight enough ( which puts children at risk for abdominal or head injuries.

Child restraint use was linked to driver restraint use.  When the drivers were using their seat belts, only 5.4 percent of children were not restrained in some way.  However, when drivers were not using seat belts, 47.3 percent of children were not restrained.  Also, the child safety seat misuse rate was lower for drivers who used their seat belts (78.7 percent) compared to drivers who did not use their seat belts (88.0 percent).

In a second study, Taft et al. (1999) gathered information on the restraints of more than 17,500 children who were brought to car seat check-up events.  They found that, overall, 85 percent of the car seats observed were misused, with an average of two errors per seat.  The most common errors were:

· Safety belt harness not holding seat tightly
63%

· Harness straps not snug
33%

· Harness straps not routed correctly
20%

· Harness retainer clip not at armpit level
19%

· Locking clip not used correctly
17%

· Safety belt not in locked mode
11%

· Car seat recalled and not repaired
9%


(includes booster seats)

The most serious errors were: infants placed in front of an active airbag (0.2%; 12 cases); and children turned forward-facing before reaching one year of age or 20 pounds (11%; 696 cases).

This study also found that only 5 percent of booster seat-aged children actually ride in booster seats.  Data were collected on 1,284 belt-positioning booster seats and 783 shield booster seats.  Frequent misuses for both types of booster seats are presented in the table below.

Table 7: Types of Misuse for Belt-Positioning and Shield Booster Seats Assessed at Check-Up Events, 1997-1998

Booster Type
Type of Misuse
Misuse Rate (%)

Belt-positioning booster (n=1,284)
Child not in recommended weight/height range for seat
15%


Safety belt not fitting over shoulder and upper thighs
14%


Safety belt not routed correctly
12%


Safety belt not fit snugly


6%

Shield booster (n=783)
Safety belt not holding seat tightly
32%


Child not in recommended weight/height range for seat
24%


Locking clip not used according to directions
14%





Source: Taft et al (1999)    

A third study, based on assessments of 227 booster seats observed at safety seat clinics, focused specifically on patterns of misuse for booster seats (Morris et al., 2000). Guidelines, in general, urge the use of child safety seats for children under 40 pounds and then booster seats for children 40-80 pounds.  This study, however, found that a majority of the children in the shield boosters (68 percent) and belt-positioning booster seats (63 percent) were less than 40 pounds.  Overall, 56 percent of booster seats were misused in at least one way, though misuse varied significantly by type of booster seat.  Sixty-eight percent of shield boosters were misused compared with only 20 percent of belt-positioning booster seats.  The authors attribute this difference to the ways in which the different boosters are installed and used.  A belt-positioning booster seat just rests on the vehicle seat and the lap-shoulder belt is fastened around the child.  Shield boosters, on the other hand, are designed to be used in lap-belt only vehicles and must be installed using the seat belt; they also suffer from some incompatibility issues between the vehicles and shield boosters.  Analyses found that shield boosters were 8.7 times more likely to be misused than belt-positioning booster seats, and that children under 40 pounds were 2.1 times more likely to be riding in a misused seat than children 40 pounds or more.  There was no significant difference in misuse found when comparing two age groups (children under 4 years old vs. children 4 years old or older).

The table below presents modes of misuse as evaluated by trained child passenger safety specialists.  The most common types of misuse for the belt-positioning booster seats were: shoulder belt incorrectly positioned (14 percent); child inappropriate height/weight for booster seat (6 percent); inappropriate vehicle seat belt system for booster (6 percent); and vehicle seat belt routed incorrectly (4 percent). 

Table 8: Misuse Modes for Belt-Positioning and Shield Booster Seats Assessed at Safety Seat Clinics ( Pennsylvania and New Jersey, 1997-1999

Booster Type
Misuse mode
Misuse Rate (%)

Belt-positioning booster (n=164)
Shoulder belt incorrectly positioned
14%


Child inappropriate height/weight for booster seat
6%


Inappropriate vehicle seat belt system for booster seat
6%


Vehicle seat belt routed incorrectly
4%





Shield booster (n=59)
Locking clip used incorrectly or not used at all, when needed
78%


Booster seat not secured tightly with seat belt
73%


Shield not close to child’s body
21%


Inappropriate seat belt system for booster seat
9%


Vehicle seat belt routed incorrectly
8%


Child inappropriate height/weight for booster seat
7%


Booster seat in a crash
2%

Source: Morris et al (2000)    

The most common types of misuse for the shield boosters were: locking clip used incorrectly or not used at all when needed (78 percent); booster seat not secured tightly with seat belt (73 percent); and shield not close to child’s body (21 percent).    

Conclusion

Determining the actual restraint of children is a difficult task since most studies rely on self-reports by parents and caregivers or on observations conducted at car seat check-up events and clinics, which generally attract drivers who use car seats and may be somewhat more concerned about child safety issues.  The more serious forms of misuse or non-restraint most likely go undetected.  The Decina & Knoebel (1996) study, which sought to determine misuse patterns, conducted observations at a variety of sites ( such as shopping centers, fast food restaurants, and malls ( rather than at check-up events.  They found that more than one in ten (12.8 percent) children in the target group (under 60 pounds) were unrestrained.

Most studies show that restraint use is very high, especially among younger age groups.  Booster seat use, however, is low.  The 1998 MVOSS suggested that 25 percent of respondents used booster seats for their children, though this figure could be based on mistaken reports from parents and caregivers.  When considering the recommended weight and age groups for booster seats, Decina & Knoebel (1996) found that only about 6 percent of children weighing 40-60 pounds and about 6 percent of children over 4 years old were in child seats of any kind. The Taft et al. (1999) study found that only 5 percent of booster seat-aged children were riding in booster seats.  

About one-fourth of parents either had not seen or heard of booster seats or were not sure.  Booster seat use is low due to the fact that many children are prematurely graduated to adult seat belts.  The PCPS study found that most children 4-8 years old (83 percent) had been prematurely graduated to seat belts.  At the same time, as the PCPS and MVOSS reports reveal, some children generally considered too young or too small are also being graduated from child safety seats to booster seats and seat belts.  

An important aspect of institutionalizing the use of booster seats will be to ensure that as more parents and caregivers adopt booster seat use they also learn to use those seats correctly.  The Morris et al. (2000) study, which focused specifically on booster seats, found that, overall, more than half of booster seats were misused in at least one way.  They also found that shield boosters, which are designed for lap-belt only back seats, were much more likely to be misused than belt-positioning booster seats.  Children will not enjoy the full benefits of child restraints if they are not used correctly or at the appropriate time.

Reasons for Use and Non-Use

Summary of Key Points




· Lessons learned from other fields may be relevant to encouraging booster seat use.
Adapting behavioral analysis and lessons learned from other types of injury prevention, it is clear that parents must have knowledge regarding appropriate restraint use for each stage of their child’s development; attitudes and intentions which support buying and using the appropriate restraint; and skills needed to use the appropriate restraint each and every time.  It will also be beneficial if children are aware of the need to use the appropriate restraints; have attitudes which favor using the restraint; and, if age appropriate, have the skills to properly secure themselves in the restraint.  Both parents and children must “buy-in” to the need to consistently use booster seats.




· Parents who use booster seats to restrain their children generally are more concerned about injury, have greater knowledge of child safety issues, and have stronger parenting skills. 
Parents who used booster seats were more concerned about child injury and were less confident about their ability to protect their child, regardless of the restraint type used.  They were more knowledgeable and more active in seeking information about child safety.  These parents also decided that ( even though they experienced child resistance at times ( safety was not an issue they would compromise on.  They suggested being consistent, starting early, setting boundaries, and communicating about safety priorities.




· Many parents mistakenly believe their child is too old or too big to require a booster seat. 
Some participants in focus groups believed that 40 pounds was the upper limit for booster seats.  They thought it would be difficult to keep a child 80 pounds and 8 years old in a booster seat; 60 pounds and 6 years old seemed more realistic.  In a different study, about half of the parents said their child was too big to need a booster seat and many mentioned guidelines of 40-60 pounds as the reason they had started using seat belts.




· Other reasons for non-use relate to child behavior, situational factors, and safety concerns over booster seats.
The child’s attitude (not liking the seat), behavior (getting out of the seat), and maturity level (being able to stay in a seat belt for the duration of a trip) were noted by parents as reasons for not using booster seats.  They also mentioned situational factors, such as going on a short trip or the need to make room for other children, as barriers to consistent use.  The booster seats caused safety concerns because it seemed as though the child might slide out of the seat or have too much mobility.




· A number of parents who own seats are not using them all the time.
One study, which interviewed parents whose children were not using car seats or booster seats, found that more than half owned booster seats.  Of those parents whose children were not in car seats or booster seats, about one in five said that they intended to or usually do use booster seats.

Behavioral Issues

As part of their study on premature graduation, Winston et al. (In submission) reviewed a range of literature to suggest how other fields may shed light on strategies and issues that may be relevant to increasing booster seat use.  While a full review of this literature is beyond the scope of this current report, some of their findings are summarized below.  Their review reveals the following insights:

How might behavioral sciences contribute to designing strategies to increase booster seat use:
Researchers should evaluate parents’ and children’s knowledge of the variety of child safety restraints, how parents perceive risk for their children in seat belts, and whether or not knowledge of optimal restraint will affect behavior.

It will also be important to understand child development, including motor skills and cognitive maturity.  Another consideration is whether or not the child will be able to go along with the inconvenience of using a booster seat in order to achieve the intangible safety benefit.

Achieving optimal restraint will require the repeated and consistent performance of certain behaviors.  Research needs to consider what attitudes and reinforcers will support the behavior.  This may require further research into cultural norms relating to seat belt use by children.

How will moving from any restraint to optimal restraint present additional challenges:
Changing to booster seats will require learning a new set of skills and behaviors.  Additionally, parents who are restraining their children with seat belts may believe that they are doing all that is necessary to protect their children.  Trying to change this behavior to something else may be viewed as conflicting information ( parents may become skeptical of these new recommendations.

What lessons were learned from other injury prevention campaigns and strategies: 
Similar to other injury prevention behaviors, like bicycle helmet use, booster seat use will require buying specialized equipment; parental rules and support to consistently use the equipment; child compliance with use of the equipment; and child ability to use the equipment when parents are not around (e.g., using a booster seat when riding in someone else’s car).  Parents and children must both “buy-in” to the need to use the booster seat; the parent must set rules to use the booster seat each and every time; and the child must feel that others his or her age are also using the seats.

This review suggests that parents must have knowledge regarding appropriate restraint use for each stage of their child’s development; attitudes and intentions which support buying and using the appropriate restraint; and skills needed to use the appropriate restraint each and every time.  It will also be beneficial if children are aware of the need to use the appropriate restraints each time they ride in a vehicle; have attitudes which favor using the restraint; and, if age appropriate, have the skills to properly secure themselves in the restraint.

Differences Between Users and Non-Users

Findings from the Premature Graduation Focus Group Study

As another aspect of their study on premature graduation, Winston et al. (In submission) conducted two waves of focus groups and interviews with parents and children in New Jersey and Pennsylvania.  (A complete breakdown of the focus group and interview participants is presented in an earlier section, see page 7.)  In the two focus groups with children, which included 4 participants each, the children said:

· they had older siblings who could buckle themselves in;

· they wanted to buckle themselves in and could not do so in the booster seats; and 

· they preferred booster seats that are comfortable and did not like those which looked or felt too skinny. 

The children, ages 4-7 years old, said they would ride in booster seats that were comfortable for them.

The first wave with parents found differences in knowledge and risk perception between parents who use booster seats and parents who use seat belts for their children.  Parents with children who use booster seats were generally more aware of child restraint issues (e.g., legislation, risks, best practices) and were more active in seeking information than those parents who used seat belts to restrain their children.  While all parents were concerned about injury prevention, parents who used booster seats were more concerned about the potential of injury and were less confident about their ability to sufficiently protect their children from injury, regardless of what restraint was used.  On the other hand, parents who used seat belts to restrain their children were less worried that their child could be injured and were more confident that they were protecting their child by using a restraint of some kind.  Regardless of prior knowledge, most parents felt that existing child restraint laws are too lenient.

Participants in this first wave also mentioned a number of situations that could affect their use of booster seats.  The situations mentioned were:

· the need to accommodate other children;

· incompatibility between the seat and the vehicle, especially when trying to use more than one car seat at a time;

· unavailability of the seat, such as in an unexpected emergency or when using a second vehicle;

· short length of trip (e.g., just going 15 minutes away);

· weather conditions (bad weather encouraged seat use);

· parent’s mood or parent feels rushed (feeling distracted, pressured or rushed made parents feel they may not drive as safely and, therefore, they would choose to use the seat).

Some of the concerns parents had related to: problems installing the booster seats; lack of protection since the seats seemed to allow too much mobility; lack of safety due to the fact that latches had broken or children might slide out of the seat; and child comfort since many children were perceived as being “too big” for the booster seats.

During the second wave of focus groups and interviews with parents, the participants highlighted the need to encourage current booster seat users to extend use according to best practice guidelines.  It will be a greater challenge to get children using seat belts back into booster seats than to extend the use by current users.  Many parents in these groups, whose children were at the transitional 2-4 or 2-5 year old age groups, were aware of booster seats and intended to use them when their children outgrew the current child safety seat.  

Parents did, however, note the difficulty of keeping an older child, particularly one who is 80 pounds or 8 years old, in a booster seat; they felt 60 pounds and 6 years old might be a more realistic goal.  Many parents believed 40 pounds was the upper limit for booster seats.  Parents also seemed to associate starting kindergarten, around ages 5-6 years old, with a transition from booster seats to seat belts. 

Parenting skills emerged as an important topic during the second wave.  Parents who succeeded in using booster seats did face resistance from their children, as did those parents who had graduated their children to adult seat belts.  However, they seemed to be more firm in establishing that safety was not a negotiable issue.  They pointed out the importance of being consistent, starting early, setting boundaries, and communicating about safety.  They also emphasized individuality ( that it does not matter what other parents or children are doing.  

Of note, parents in this group who had graduated to seat belts expressed concerns over the proper fit of the seat belts; at the same time, however, they also felt that seat belts “adequately” protected their children.  These parents had also cited confidence in their own ability to avoid a crash.

Some of the barriers that the participants in the second wave noted are: child behavior (which can include both resistance and maturity); concerns over child comfort; lack of safety; inconvenience; cost; perceptions of safer alternatives; and legislation.  Parents mentioned that children may resist using booster seats, especially if their peers are not doing the same.  At the same time, transition to seat belts is associated with the child’s maturation process; children seemed ready to use a seat belt if they understood the need to remain seated and buckled in the belt.  Parents also said that booster seats seemed to lack physical support and that alternatives, such as after-market seat belt attachments, could be used instead of booster seats.  In addition, while laws may not necessarily always have a significant influence on behavior, parents said they believe the law should serve as a guide for recommended practice.  Currently only two states, California and Washington, require booster seats.

Other Reasons for Non-Use

Non-Use and Part-time Use of Car Seats

The MVOSS is a national telephone survey that is conducted every two years; as part of the design, a subgroup of parents and caregivers of children under age 6 is also selected for more in-depth questioning about car seat use.  The 1998 MVOSS found that 22 percent of respondents said their children never used car seats.  Reasons for non-use from the 1994, 1996 and 1998 surveys are presented in the table below.

Table 9: Reasons Child Under 6 Never Uses a Car Seat ( 1994-1998 MVOSS

Reason
1994 (n=226)
1996 (n=218)
1998 (n=162)

Child uses a seat belt
94%
96%
94%

Child is too big
77%
86%
84%

Child doesn’t have one
27%
31%
25%

Child doesn’t like it
22%
16%
21%

Child won’t stay in it
20%
11%
15%

Not enough room in car
16%
12%
11%

Other
10%
3%
8%

Source: Block, 2000

Two reasons for never using a car seat were commonly noted by respondents: the child was instead using a seat belt (94 percent in 1994, 96 percent in 1996, and 94 percent in 1998) and the child was too big (77 percent in 1994, 86 percent in 1996, and 84% in 1998).  

The MVOSS also considered reasons for part-time use of child seats.  Reasons for part-time use from the 1994, 1996 and 1998 surveys are presented in the table below.

Table 10: Reasons for Part-time Use of Car Seats ( 1994-1998 MVOSS

Reason
1994 (n=137)
1996 (n=116)
1998 (n=115)

Child doesn’t like it
37%
39%
31%

Seat isn’t available
28%
26%
30%

Only short time in car
46%
39%
29%

Child won’t stay in
29%
25%
24%

No room for seat
30%
16%
21%

S/He is too big
20%
19%
15%

We are in a hurry
28%
25%
15%

Other
13%
7%
5%

Source: Block, 2000

When it comes to part-time use of car seats, situational factors (e.g, in a hurry, only in the car a short time) and child attitudes or behavior (e.g., child doesn’t like it, child won’t stay in the seat) are barriers to consistent, full-time use.

Non-Use of Booster Seats

As part of the Ramsey et al. (2000) study, which assessed booster seat use at 13 daycare centers in Seattle, WA, observers conducted interviews with 69 drivers with children ages 3-8 years old in the no seat use restraint category.  Twenty-one different reasons for non-use were given, which were then divided into six categories.  About 46 percent of respondents felt their child was large enough to no longer need a booster seat.  Approximately half of these respondents cited weight guidelines of between 40 and 60 pounds as the reason for moving their child to a standard seat belt restraint.  About 21 percent of respondents indicated that they understood the benefits of booster seats and usually (n=4) or intended (n=11) to use them.  About 11 percent reported problems with the seat itself, such as difficulty fitting multiple seats into one car, shield boosters not closing over the child, and the child not fitting the seat.  Ten percent of respondents said they used other safety devices, such as shoulder strap adjusters or seat cushions.  About 7 percent of respondents said they had not considered purchasing a booster seat, and about 4 percent said that their children disliked using booster seats. 

Table 11: Percentage and Frequency of Reasons Given for No Booster Seat Use by Parents at Day Care Centers ( Seattle, WA

Response Given
Percent of Total Responses
Frequency Response Given

Child large enough to not need seat
45.7%
32

Use other safety device
10.0%
7

Intend to or usually use seat
21.4%
15

Hassle or problem with seat
11.4%
8

Child does not like seat
4.3%
3

Had not considered buying seat
7.1%
5

Total
100.0%
70

Source: Ramsey et al. (2000)

Fifty-seven percent of respondents whose children were not using booster seats (n=39) reported owning one or more seats.  For those who did not own booster seats (n=30), the main reason for non-ownership given was that their children were large enough to no longer require booster seats.  When examining reasons for non-use by age group of child, nearly all of the respondents (94 percent) who said their children were large enough to no longer require a booster seat were parents of children 5 years old or older.

Conclusion

Few studies have analyzed reasons for non-use of booster seats or evaluated strategies that can have an impact on booster seat use.  Lessons from other fields, such as behavioral analysis and injury prevention, suggest that child safety advocates need to determine the knowledge, attitudes, intentions and skills needed for parents to consistently and properly use booster seats each and every time they travel with their child.  They also point to a need to investigate social norms regarding children who are using adult seat belts, as well as understand the stages of the child’s cognitive and physical development.

Differences between users and non-users of booster seats center around knowledge, risk perception and parenting skills.  Parents who used booster seats were more concerned about child injury and were less confident about their ability to protect their child, regardless of the restraint type used.  They were more knowledgeable and more active in seeking information about child safety issues.  These parents also decided that, even though they experienced child resistance at times, safety was a not an issue they would compromise on.  They highlighted the importance of being consistent, starting early, setting boundaries, and communicating about safety priorities.

The child’s attitude (not liking the seat), behavior (getting out of the seat), and maturity level (being able to stay in a seat belt for the duration of a trip) were noted by parents as reasons for not using booster seats.  They also mentioned situational factors, such as going on a short trip or the need to make room for other children, as barriers to consistent use.  In addition, parents had safety concerns about using booster seats.  Some parents felt as though the child may slide out of the seat and that the seat allowed too much mobility.

Many parents mistakenly believe that their children in this age group are too large to need booster seats. Some parents thought that 40 pounds was the upper limit for using booster seats, while others cited guidelines of 40-60 pounds as the reason why children had been graduated to seat belts.  Public education programs, as well as outreach to pediatricians and teachers, can play a role in addressing this knowledge gap. 

Perceived Information Needs and Possible Interventions

The PCPS study on premature graduation (Winston et al., In submission) is the first in-depth attempt to investigate the differences between booster seat users and non-users, as well as determine potential information and intervention strategies.  PCPS researchers asked parents, through focus groups and interviews, about what types of information or programs they would find helpful for encouraging booster seat use.  They also held discussions and brainstorming sessions with experts in child occupant protection and other health fields to determine which strategies may be applicable to encouraging booster seat use.

Information Needs Identified by Parents

An important first step is to make parents aware of the risks associated with the improper fit of seat belts and other alternatives, such as seat belt attachments or cushions and pillows.  Campaigns also need to address misconceptions about the appropriate age and weight for graduation to seat belts.  Many parents mistakenly believed that their children were too big to require booster seats.  At the same time, parents felt that guidelines should be less standardized ( each child’s development is unique and might not match up with recommended guidelines.  The participants suggested that following guidelines might be easier if they know and understand the rationale behind these guidelines.  Finally, parents need to know more about how to determine if a child restraint or seat belt is fit properly; guidelines provide age and weight ranges but do not tell parents how they will know if the restraint is appropriate for their child.

When asked to consider message strategies, some parents suggested that campaigns would have the greatest effect if they showed the consequences of premature graduation or included research, such as crash tests and other findings.  Using real-life stories or pictures of injured children was also cited by parents as something that could capture their attention.  Possible spokespersons include celebrities known as being caring parents, children (who could target both parents and other children), and medical professionals.  To market the seats to children, parents suggested cartoons or videos depicting popular characters using booster seats; endorsements by celebrities who are popular among children; encouragement by schools and teachers; public service announcements; and mild scare tactics.

For getting information about best practices to parents and for encouraging use, participants suggested: seminars and training courses; free or discounted booster seats; videos and printed information distributed to parents before babies leave the hospital; checkpoints for identifying inappropriate restraints; car seat trade-in programs; reduced auto insurance rates; making child restraints part of driving test and training; linking reminders to check restraints to other annual events (e.g., Daylight Savings Time); and distributing information through pediatricians, day care centers, schools and teachers, and newspapers and magazines.

Interventions Identified by Health Experts

To begin with, child safety specialists noted the importance of making sure that laws follow best practice.  While many people may not be aware of or comply with laws, experience shows that those states with stricter seat belts laws do have higher observed seat belt use rates.  Also, people expect laws to serve as a guide for best practices.  Strengthening and visibly enforcing child restraint laws may support increased booster seat use. 

Experts from other fields, particularly child immunization and vaccination, offered a number of insights.  They provided the following recommendations:

· make buying and using the product as easy as possible;

· make sure people understand the risks of not using the product;

· involve community-based organizations in delivering the message;

· develop a reminder system;

· involve families while their children are still young;

· create a profile of a high-risk child or family (e.g., understand those who are least likely to use booster seats or most likely to be at risk for injury);

· have families who use booster seats serve as messengers; and

· build an infrastructure for sustaining use over time. 

Child immunization specialists also commented that parents who do not comply with recommended practice may fall into one of three groups: 1) parents who don’t like things that are mandated; 2) parents who think it is more harmful than helpful to do what is recommended; and 3) parents who have heard it is harmful but can’t be sure.  Each of these groups may need to be targeted with a different approach.

Examples of Current Strategies




Legislation:
Washington became the first state to require booster seats.  The law, which goes into effect in July 2002, requires child safety restraints for younger children, booster seats for children between 40-60 pounds and 4-6 years old, and seat belts for children 6 years and older.  As part of the law, the Washington Traffic Safety Commission will conduct an extensive educational campaign on the new provisions.  The Washington State Booster Seat Coalition will also work to increase booster seat use, as well as develop an educational program that can serve as a model for other communities.  For more information, see: http://depts.washington.edu/booster/coalition_info.htm.

   

Mobilizations:
NHTSA conducts four annual safety events which provide the opportunity to encourage booster seat use.  These events are: Child Passenger Safety Week (February) Buckle Up! America Week (May), Back to School Safely (September), and Operation America Buckles Up Children (November).  As part of Child Passenger Safety Week 2000, the Secretary of Transportation announced NHTSA’s “Don’t Skip a Step” campaign which seeks to educate parents about the risks associated with improperly fitted seat belts and the need to use booster seats.  In compliance with the Transportation Recall Enhancement, Accountability and Documentation (TREAD) Act, NHTSA will develop a strategic plan to reduce injuries and fatalities for 4-8 year olds.  For more information, see: http://www.nhtsa.dot.gov/people/injury/childps/CRSPlanV/Index.html.

   

Partnerships:
In 2000, Ford Motors joined with organizations like NHTSA, the National Association of Governors’ Highway Safety Representatives, and the International Center for Injury Prevention to launch the “Boost America” campaign.  As part of the campaign, Ford intends to give away one million belt-positioning booster seats, as well as educate parents about the importance of booster seats.  The Boost America campaign has already donated 15,000 seats to Native American tribes in 18 states.  For more information, see: http://www.boostamerica.org.

 

Conferences and Panels:
Booster seat use is becoming a growing concern among child safety advocates.  In December 2000, the National Transportation Safety Board (NTSB) hosted a conference aimed at devising strategies to improve protection for 4-8 year old children riding in lap-belt only vehicles.  In addition, NHTSA, with the Automotive Coalition for Traffic Safety (ACTS), brought together a blue ribbon panel in 1999 to develop recommendations for the safety of 4-8 year old passengers.  Their recommendations focused on legislation and enforcement, marketing and public education, product design, research, and funding.  For more information, see: http://www.actsinc.org/whatsnew_6.html.
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� During the time period in which this report was compiled, the recommendation of NHTSA and other safety organizations on the use of booster seats specified that the seats should be used by children who have outgrown their child seat, who weigh between 40 and 80 pounds, and who have not reached 4'9" in height.  Additional data and information on the subject have been accumulated since the recommendation was originally made.  In response, NHTSA is looking into whether the guideline is the most accurate and up-to-date, specifically with respect to whether the 80-pound upper weight limit should be decreased.
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PAGE  
iii

[image: image2.png]PROPER CHILD SAFETY SEAT USE CHART
Buckle Everyone. Children Age 12 and Under in Back!

INFANTS TODDLER PRESCHOOLERS
WEIGHT Bith to 1 year Over 20 bs. - 40 Over 40 .
020221 Tos.and over 1 year W l08)Is,
Type of Seal | nant ony of rear-fecing | Convertblel Belt posiloning
comertble Fonvard-facing booster seat
‘Seal Postion | Rear-acing only Fonvart-facing Forwart-facing
‘Aluays make | Chidien o one year | Harness stiaps should | el posiloring
sure and a st 20 b beal orsbove booster seals must
In tearacing seats shoulders be used wilh both

1ap and shouide belt
Hamess sttaps ator | Most seats requie 10p
below shouider evel | slt for forvard-acing
Warming | Do not lace infants in the | Allchildren age 12 | Make sure e ap bel

frontpassenger seat | and under should | s low and tightto
ofcars vithairbags | st n the back seal | avoid abcomina nures




_1043226470.bin

