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Stricter booster seat legislation correlates with decreased fatality in children ages 4-10 years 
involved in motor vehicle collisions.

Mitch Patrick, MD/PhD; David Sturdevant, Jon Ryckman, MD

Database
The Fatality Analysis Reporting System (FARS) database was used for evaluating injury 
and mortality in booster seat age children. The FARS database is run by the National 
Highway Traffic Safety Administration. There must be at least one fatality in a motor 
vehicle collision for the case to be included in the database, however, injury data is 
recorded for each occupant, allowing the assessment of both fatal and non-fatal injuries. 
Injury classification in the database follows a qualitative scoring of 0-4 that is assigned at 
the scene of the accident. 0 = No injury, 1 = Suspected possible injury, 2 = suspected minor 
injury, 3 = suspected serious injury, 4 = fatal injury. 

Patient selection and grouping
Children from the ages of 4-10 years old who were passengers in motor vehicle collisions 
from 2009-2018 in the United States were included in the analysis. Patients were excluded 
if they had an unknown or unrecorded injury severity. There were 20,403 cases that met 
inclusion criteria in the FARS database. Cases were first grouped based upon the state in 
which they occurred. State cases were further consolidated into 3 groups for analysis based 
on booster seat laws within those states: states requiring booster seat use for children under 
9 years old (most strict), under 7 years old, and under 5 years old (least strict). 

Statistical Analysis
A multinomial regression model was used to compare the effect of state booster seat law on 
injury severity and mortality. Travel speed was used as a control. Chi-squared test was 
utilized for analysis of booster seat use in states with different booster seat laws. Benjamini
and Hochberg correction was used to correct for multiple comparisons. 
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Conclusions

This study shows decreased risk of mortality and injury in states with stricter booster seat 
laws, as well as increased booster seat use with stricter laws. Together, these data support 
stricter booster seat laws at the state level. States with laws requiring booster seat use for 
children under 9 years old had significantly lower probability of fatal injuries compared to 
states with booster seat laws under 5 for all travel speeds and states with booster seat laws 
under 7 from 30-60 MPH. This shows that the safest states for passengers aged 4-10 were 
those that required booster seat use under the age of 9. Booster seat age requirement 
should be increased to at least under 7 years of age, but optimally, under 9 years of age. 

Objectives

Accidental deaths are the leading cause of pediatric mortality in children ages 4-10 in the 
United States. Motor vehicle collisions (MVCs) account for about 46% of those accidental 
deaths with 4,932 children ages 4-10 losing their lives in MVCs from 2009 - 2018 
(National Center for Injury Prevention and Control). Legislation requiring booster seat use 
has been passed in most states prior to 2009, and many studies have shown that passing 
booster seat legislation has been associated with higher percentages of booster seat use 
(cite). Importantly, booster seat legislation has been associated with a significant decrease 
of mortality risk in child motor vehicle passengers (Mannix et al.). Despite improvements 
in mortality and injury severity, there is still a significant number of children injured or 
killed in MVCs. Although there has been an improvement with booster seat legislation, 
there is a lack of uniformity in booster seat law requirements across states, especially with 
respect to age requirements (Klinich et al.). Additionally, there have not been any studies 
assessing the efficacy of different age requirements for preventing injury and mortality. 
Our study focuses on determining the effect of booster seat legislation on injury severity by 
analyzing injury severity and mortality data from states with different booster seat age 
requirements. 

No 
Booster Booster

Percent 
Booster

Under 5 650 38 5.52
Under 7 3483 194 5.28
Under 9 14568 1344 8.45

Comparison p-value
Under 5 vs. Under 7 0.863
Under 5 vs. Under 9 0.012
Under 7 vs. Under 9 <0.001

Table 1. Percentage of booster seat use based on state booster seat requirements.
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Figure 1. Percentage of injury severity grouped by state booster seat law. States were separated 
into three groups based upon the age at which they require a booster seat. Analysis of injury 
severity and fatality data demonstrated that states in the under 5 group had 20.2% incidence of 
fatal injuries compared to 16.9% in the under 7 group and 15.9 in the under 9 group. The under 
5 group showed the lowest percentage of non-injured children at 23.0%. The under 7 and under 
9 groups showed 28.4% and 31.2% non-injured, respectively. Overall, this demonstrated that 
fatal injuries decreased as state booster laws became stricter, and the rate of no injuries 
increased as state booster laws became stricter. 

Figure 2 Multinomial regression model 
to determine the probability of injury 
severity based on state law and travel 
speed. States with the least strict laws
had the highest probability of fatal
injuries and lowest probability of no 
injury. The probability of fatal injuries 
comparing under 7 and under 9 states 
are similar at the extremes of high 
speed and low speed, however, from 
about 30-60 miles per hour (MPH) 
there is a significantly lower 
probability of fatal injuries in the under 
9 group, suggesting that booster seat 
use improves survival between 30-60 
MPH. 

The percentage of booster seat use was compared between the 3 state law groups to assess if 
stricter laws were associated with higher percentages of booster seat use. Chi-square analysis 
with multiple comparisons demonstrated that the states with the strictest law (under 9) had 
significantly higher booster seat usage than states with the under 5 or under 7 law (table 1). There 
was no statistically significant difference in booster seat usage between states with the under 5 
versus under 7 law.


