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ABSTRACT
Background: State laws regarding child passenger protection vary substantially.
Objectives: The objective of this study was to develop a scoring system to rate child passenger safety laws
relative to best practice recommendations for each age of child.
Methods: State child passenger safety and seat belt laws were retrieved from the LexisNexis database for
the years 2002–2015. Text of the lawswas reviewedand compared to current best practice recommendations
for child occupant protection for each age of child.
Results: A 0–4 scale was developed to rate the strength of the state law relative to current best practice
recommendations. A rating of 3 corresponds to a law that requires a restraint that is sufficient to meet best
practice, anda ratingof 4 is given to a law that specifies several options thatwouldmeetbest practice. Scores
of 0, 1, or 2 are given to laws requiring less than best practice to different degrees. The same scale is used
for each age of child despite different restraint recommendations for each age. Legislation that receives
a score of 3 requires rear-facing child restraints for children under age 2, forward-facing harnessed child
restraints for children aged 2 to 4, booster seats for children 5 to 10, and primary enforcement of seat belt
use in all positions for children aged 11–13. Legislation requiring use of a “child restraint system according
to instructions”would receive a score of 1 for children under age 2 and a 2 for children aged 2–4 because it
would allow premature use of a booster for children weighing more than 13.6 kg (30 lb).
Conclusions: The scoring system developed in this study can be used in mathematical models to predict
how child passenger safety legislation affects child restraint practices.

Introduction

Fatalities and injuries to children in motor vehicle crashes have
decreased substantially in the last decade, with fatalities among
0- to 12-year-old passengers decreasing by 43% from 2002
to 2011 (Sauber-Schatz et al. 2014). A primary reason for the
reduction is increased use of child restraint systems, motivated
in large part by improved child passenger safety laws and accom-
panying educational efforts. Bae et al. (2014) tracked changes
in child passenger safety laws from 1978 to 2010. They noted
that all states adopted and revised child passenger safety laws in
this time period, but legislation requirements vary substantially
among states with regard to the applicable child population,
exemptions, and penalties. Multiple studies have documented
increased use of child restraints and decreased rates of injury or
fatality after states have upgraded their child passenger safety
laws (Brixey et al. 2011; Eichelberger et al. 2012; Farmer et al.
2009; Gunn et al. 2007; Mannix et al. 2012; Pressley et al. 2009;
Staunton et al. 2005; Sun et al. 2010; Winston et al. 2007).

As the number of child fatalities and injuries from motor
vehicle crashes continues to decrease, it becomes more impor-
tant to prioritize future child passenger safety efforts that will
have the greatest effect on reducing injury risk to optimize
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available injury prevention resources. One element to consider
is how injury risk would change if more children were properly
restrained in comparison to other safety technologies such as
advanced crash avoidance systems in vehicles. This article doc-
uments an effort to rate child passenger safety laws from 2002 to
2015 relative to current best practice recommendations so that
the effect of legislation can be included in models examining
the comparative benefits of different safety technologies and
practices.

Definitions

The term child restraint system (CRS) encompasses rear-facing-
only harnessed child restraints, convertible child restraints with
harnesses that can be used rear-facing or forward-facing, com-
bination child restraints that can be used forward-facing with
a harness to a particular weight and then converted for use as
a belt-positioning booster, and belt-positioning boosters. Belt-
positioning booster seats place the child in a better position to
achieve optimal restraint from the vehicle seat belt. Child safety
seat is a legacy term used in some legislation to refer to a har-
nessed child restraint but not a booster.
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In some states the seat belt law addresses occupant protection
requirements for some children. A primary law means that law
enforcement officials can stop the vehicle if the seat belt law is
the only apparent violation, whereas secondary laws mean that
the driver must be violating another traffic law as well as the seat
belt law.

Best practice

In 2011, the American Academy of Pediatrics (AAP) and
NHTSA updated their best practice recommendations for child
passenger safety. They recommend that children use rear-facing
harnessed CRS until they outgrow the size guidelines of the
product, with the AAP additionally recommending rear-facing
restraint at least through age 2 (AAP 2011; NHTSA 2011). These
recommendations were based on analysis of U.S. crash data
indicating that children up to age 2 in forward-facing child
restraints are 1.76 times more likely to experience serious injury
than children in rear-facing child restraints, with the analy-
sis showing a more distinct benefit for rear-facing children in
side impact crashes (Henary et al. 2007). The main advantage
of rear-facing restraints is that the head, neck, and chest are
kept generally aligned and protected from large movements rel-
ative to the child. This is particularly important for the small-
est occupants, whose heads make up a greater proportion of
their bodymass. Previous recommendations had suggested rear-
facing use through age 1 and/or 20 pounds. However, because
many U.S. rear-facing CRS can accommodate children up to 30
to 40 pounds rear-facing, there should be products available so
that most children up to age 2 can travel rear-facing.

After outgrowing a rear-facing restraint, the next step is to use
a harnessed forward-facing child restraint, again until the child
outgrows the size limits of the product. Forward-facing child
restraints reduce odds of an injury by 78–82% compared to lap-
and-shoulder belts (Arbogast et al. 2004; Zaloshnja et al. 2007),
providing a greater reduction in injury risk compared to using
belt-positioning boosters (described further in the next para-
graph). For forward-facing child restraints, restraint is provided
by a snug-fitting 5-point harness that keeps the child properly
positionedwithin the structure of the child restraint and reduces
the likelihood of occupant contact, in particular head contact,
with the vehicle interior. Most forward-facing CRS have a mini-
mumweight of 20 pounds for use in forward-facingmode.Max-
imum weights for forward-facing harnessed mode range from
40 to 80 pounds.

After children outgrow their harnessed CRS, they should use
belt-positioning booster seats. Children aged 4–8 using booster
seats have a 55% lower risk of serious injury compared with
those using seat belts alone (Arbogast et al. 2009). Effective belt-
positioning booster seats raise the child upward andmay reroute
the vehicle seat belt to achieve good belt fit. An early study of
booster seat fit (Klinich et al. 1994) suggested that, on aver-
age, children would not have adequate belt fit using only the
vehicle seat belt until they reached a stature of 145 cm. More
recent studies have demonstrated that even children beyond this
staturewould also probably have better belt fit when using a belt-
positioning booster (Reed et al. 2009). But many state laws use
this height as a limit for using belt-positioning boosters below
a certain age. Another strategy for assessing readiness to use a

vehicle belt system is the 5-step test (SafetyBeltSafe 2009). To
effectively use a seat belt alone, the child should be able to sit
so that the buttocks touches the vehicle seatback with the legs
hanging comfortably over the seat front, the belt crossing the
shoulder between the neck and arm with the lap belt as low as
possible touching the thighs; the child should be able to main-
tain this seated position for the entire trip. The advantage of
this method is that it accounts for both the size of the child
and the vehicle geometry but is more challenging to include in
legislation.

Gaps between legislation and best practice

Some states have chosen to require use of a CRS as directed
through a certain age or size (such as a height of 145 cm). This
strategy relies on the child restraint manufacturer’s instructions
to enforce best practice recommendations. Several problems can
arise with this approach. For convertible child restraints that can
be used rear-facing or forward-facing, manufacturers usually
encourage rear-facing use as long as the child fits in the restraint
and falls below the rear-facing weight limit. However, they will
usually allow use of the forward-facing mode if the child weighs
9 kg (20 lb) and is at least age 1. Thus, in states that specify using
a CRS as directed by the manufacturer, a 9-kg (20-lb) 1-year-old
child could legally ride forward-facing although this does not
follow best practice.

Another potential issue deals with the lower limits of age and
weight for belt-positioning booster use. The majority of booster
seats allow their use by a child weighing 13.6 kg (30 lb; Stock-
burger 2013). Some have a lower age limit of 3 years, and some
do not specify a lower age limit. In states that specify using a
CRS per the instructions, a large 2-year-old could legally use a
booster.

Another issue arises when legislation specifically requires use
of a booster seat for a particular age or size of child. Several
states specify use of a booster when children reach a weight of
18 kg (40 lb) or are ages 4 to 7 years. However, many of these
children would benefit from using a forward-facing harnessed
restraint system. If legislation specifies booster use, it could dis-
courage children from using harnessed restraint systems longer,
and use of forward-facing harnessed restraints could be con-
sidered illegal in some states because of the wording of the
legislation.

A similar issue occurs when legislation specifies the age or
size when a child can use a seat belt. Best practice recommends
that children use a belt-positioning booster seat until they can
achieve good fit in only the vehicle seat belt. Although most
states allow belt use at age 7 or 8, a substantial number of
children older than age 8 would likely have better belt fit in a
booster.

Methods

Distribution of child sizes

To examine how age, height, and weight limits specified in dif-
ferent state laws compare to the actual distribution of children
by age, height, and weight, the 2001 Centers for Disease Control
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Figure . Percentage of children with stature less than  cm at each year of age.

and Prevention growth chart tables were downloaded for anal-
ysis (Kuczmarski et al. 2000). Stature by age and weight by age
were averaged for girls and boys for each age. For children aged
8 to 13, the percentage of children who are less than 145 cm in
height for each age year was calculated. For children 2 to 5, the
percentage of children in each age year whoweigh less than 13.6,
18, or 23 kg (30, 40, or 50 lb) was calculated.

Child sizes vs. ages vs. best practice

Because best practice depends on children’s size aswell as age, we
present relevant data on height, weight, and age prior to describ-
ing details of the scoring scheme. Figure 1 shows the percentage
of children aged 8 to 13 who are less than 145 cm (4 ft. 9 in.) in
stature. Although most state laws do not require child restraint
use beyond age 7, most children aged 8 or 9 and 82% of children
aged 10 are likely not tall enough to achieve good belt fit with-
out a belt-positioning booster. When considering only stature
distribution, half of 11-year-old children and one quarter of 12-
year-old children would also likely benefit from using a booster.

Figure 2 shows the percentage of 2-, 3-, 4-, and 5-year-olds
who weigh less than 13.6, 18, or 23 kg (30, 40, or 50 lb). If legis-
lation required use of rear-facing restraints until 13.6 kg (30 lb),
this would cover 81% of 2-year-olds, 38% of 3-year-olds, and
7% of 4-year-olds. If legislation did not allow booster use until a
weight of 18 kg (40 lb) was reached, half of 5-year-olds, 20% of
4-year-olds, and 2% of 3-year-olds would be able to use a belt-
positioning booster.

Review of laws

Text of state laws governing child passenger safety use was
reviewed using the LexisNexis state law database available
through the University of Michigan. In some cases, restraint
specifications for children fell under the state seat belt law rather
than the child restraint law, so these were also reviewed when
necessary. The text of each current law was reviewed; earlier
versions were reviewed to document changes since 2002. The
current child passenger safety requirements for each age of

Figure . Percentage of children aged , , , or  years whoweigh less than ., ,
or  kg (, , or  lb).

child were recorded, as well as the changes in requirements that
occurred with each revision of the law. In addition to the type of
restraint required, the enforcement level (primary or secondary)
was noted. Requirements for sitting in the rear seat were also
recorded.

A scoring scheme with ratings from 0 to 4 was developed
to rate child restraint laws relative to current best practice rec-
ommendations for a particular age. A rating of 3 corresponds
to a law that requires a restraint that is sufficient to meet best
practice, and a rating of 4 is given to a law that specifies sev-
eral options that would meet best practice. Scores of 0, 1, or 2
are given to laws requiring less than best practice to different
degrees. A score of 0 is given when children could legally ride
unrestrained or if children under 2 could legally use a seat belt.

When developing the scoring system, the enforcement level
of the law (primary or secondary) and the requirements for
seat belt use by row (front only or all) were considered as a
way of differentiating among the strength of different seat belt
laws. Enforcement level was not considered for children who
should be using child restraint systems, because child restraint
use is subject to primary enforcement in nearly every state. Sev-
eral studies show higher rates of belt use in states with primary
enforcement (Bhat et al. 2015; Costich and Slavova 2015; Goet-
zke and Islam 2015; Lee et al. 2015), so we used this approach
as a means of describing the strength of the seat belt law as it
applies to older child occupants.

Coding of best practice

Appendix A (see online supplement) summarizes specific word-
ings from state laws that were the basis for the law score for each
age of child. Rationale for the scoring system is presented below.

For 11-, 12-, and 13-year-olds, language that indicates “CRS
or seat belt” was aligned with best practice recommendation
(score= 3) because some children in this age range would bene-
fit from using a belt-positioning booster as indicated in Figure 1.
Laws that require use of a CRS for the smallest children in this
age range (such as those under 145 cm in stature or those failing
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Table . Distribution of law scores by state for .

Note. Lowest to highest scores shaded from red, orange, yellow, light green, green.

the 5-step test) would receive a score of 4. Legislation that spec-
ifies seat belt use as the only option for this age group received
a score of 2, because use of a booster might be interpreted as
being illegal. If seat belt enforcement is secondary but required
in all positions, it received a score of 1; if seat belt enforcement
is required only in the front seat (with primary or secondary
enforcement) it received a score of 0.

For 8-, 9-, and 10-year-olds, use of only a seat belt was con-
sidered best practice if children were tall enough to achieve
good belt fit. However, given the stature distribution shown in
Figure 1, legislation that specifies CRS or booster use for chil-
dren in this age group unless they achieve good belt fit was con-
sidered sufficient to meet best practice and receive a score of 3;
a height threshold of 145 cm would be a reasonable simplified

criterion. Language allowing “seat belt or booster” or “seat belt or
CRS” received a score of 2. Specifying only seat belt use received
a score of 1 (because it does not suggest a booster or CRS as
a possible option). Laws with secondary enforcement or front-
seat-only use of seat belt received a score of 0. A score of 4 was
given if a state requires harnessed restraint use for this age group.

For 5-, 6-, and 7-year-old children, laws that require booster
use (to 145 cm or 36 kg [80 lb]) were considered to be sufficient
to reflect best practice and receive score of 3. Laws that specify
CRS use, or CRS or booster use, received a score of 4, because
they also suggest that harness child restraints may be beneficial.
Legislation specifying seat belt use or CRS/booster use received
a score of 2, as did laws that only require booster use or CRS use
to a weight of 27 or 29 kg (60 or 65 lb). If only seat belt use is
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Figure . Total score of state ratings of child passenger safety laws relative to best
practice recommendations for each age of child in .

specified for this age range it received a 1; if enforcement is sec-
ondary or restraint is only required in the front seat it received
a 0.

Because best practice recommendations call for delaying
booster use at least until 18 kg (40 lb; because all forward-
facing harnessed restraints can accommodate children to this
weight or higher), when referring to Figure 2, all children aged
2 or 3 years should be in harnessed restraint systems. In addi-
tion, most 4-year-old children weigh less than 23 kg (50 lb)
and many forward-facing harnessed products can accommo-
date children to this weight. Thus, legislation requiring use of
a forward-facing harnessed child restraint system for children
aged 2 to 4 years would receive a score of 3. Because 80% of
2-year-olds and 38% of 3-year-olds weigh less than 13.6 kg
(30 lb), many could continue to remain rear-facing beyond age
2 with greater safety benefits. Legislation indicating rear-facing
or forward-facing CRS would receive a score of 4 to reflect
this. Laws that allow CRS or booster use for children ages 2–
4 received a score of 2. Laws that allow CRS or seat belt for
these ages received a score of 1. If enforcement is secondary
or restraint is only required in the front seat it received a score
of 0.

For children under age 2, laws that use the term rear-facing
received a score of 3. If a child must remain rear-facing to age 1
regardless of weight, the score would be 4 for a child less than 1
year. If a child must remain rear-facing to age 2, the score would
be 4 for a child aged 13 to 23 months. Legislation requiring a
harnessed child restraint received a score of 2, and laws speci-
fying use of a CRS received a 1. Laws requiring child restraint
use in only the front seat or allowing use of a seat belt received
a 0.

Results

Distribution of law scores

Table 1 shows the scores by age for each state in 2015. In addition
to the score for each age, the first column totals the scores for all
ages. The distribution of total scores is plotted geographically
in Figure 3. Figure 4 shows trends in legislation since 2002 for
each age of child by indicating the number of states each year
where child passenger safety laws meet or exceed current best

Figure . Number of states meeting/exceeding current best practice recommen-
dations by child age for years –. Best practice by age group = Rear-facing
(red), forward-facing (purple), child restraint system (light blue), child restraint sys-
tem (blue), seat belt or child restraint system (black).

practice recommendations for restraint use. Future updates to
law scores will be posted at CPSBestPractice.org (Klinich and
Manary 2016).

Discussion

This study has developed a quantitative rating system of the
strength of child restraint laws relative to current best practice
recommendations. A benefit of the rating system is that it uses
the same scale for each age of child even though recommenda-
tions for best practice vary with age. The process examined the
language used among laws and awarded higher scores for phras-
ing that was more specifically associated with best practice rec-
ommendations. The results allow use of the law strength as a
predictor in numerical models to examine factors affecting child
restraint use and injury risk.

Some legislatures have tried to simplify the wording of the
child passenger safety laws by specifying that children should
use child restraint systems as directed until the child reaches a
particular age. Though instructions on child restraints always
include recommendations for best practice, they still allow use
of products under conditions that do not meet best practice in
an effort to make their product appeal to a wider range of con-
sumers. For example, most convertible child restraints allow use
rear-facing to a weight of 18 kg (40 lb) but allow forward-facing
use at 9 kg (20 lb) if the child is at least age 1. Another example is
allowing booster use by childrenwhoweigh 13.6 kg (30 lb) with-
out specifying a lower age limit. Until there are greater restric-
tions on how child restraint manufacturers can label their prod-
ucts, legislationmay be amore effective way of encouraging best
practices in restraining child occupants.

Currently, no states require use of a booster seat beyond the
age of 8, even though over 90% of children aged 8 to 10 likely
need a belt-positioning booster to achieve acceptable belt fit.
However, there are currently 18 states where the law indicates
that children older than age 11 should use a seat belt or child
restraint system. This wording suggests the possibility that older
childrenmight benefit from using a child restraint andwas rated
higher than states indicating that only seat belt use is allowed for
these children.
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When developing the scoring system for children under 2, we
focused on differentiating between laws that use the word rear-
facing, those that required harnessed restraint use, and those that
specified using child restraint systems as directed. At the start of
this project, the best laws required rear-facing CRS use to age 1
and 9 kg (20 lb), which includes some children over age 1, so we
chose to award these laws a score of 3 because they include best
practice language about rear-facing, even if they did not cover all
of the children who are recommended to be rear-facing. In May
2015, Oklahoma became the first state to legislate rear-facing
child restraint use up to age 2.

The review of recent state laws regarding child passenger
safety showed that wording differs among all states. Including
best practice recommendations in state child restraint laws pro-
vides an opportunity to educate drivers, while resolving issues
with manufacturers’ instructions that do not specify lower age
limits or sizes consistent with best practice recommendations.
An issue frequently seen is that wording in some legislationmay
encourage the driver to allow child passengers to prematurely
move on to the next step in child restraint products. Recommen-
dations to avoid this are listed below.
• Avoidwording that lets children under 5 use a booster seat.
• Avoid wording that says that children over 4 must use a
booster seat; somemay still benefit from using a harnessed
seat.
• Avoid wording that says that children over 7 must use a
seat belt; many may still benefit from using a booster.
• Avoid wording that says that children 2–4 must be
forward-facing; some may benefit from being rear-facing.
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