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Seat belt law calculator background and methodology 

The Insurance Institute for Highway Safety (IIHS) developed an online calculator to show individual states the 
safety gains or losses that would be expected to result from adopting specific changes in their current seat belt use 
laws. The calculator is based on published research examining changes in seat belt use rates and in passenger-
vehicle occupant fatalities associated with the relative strength of specific aspects of seat belt laws. These aspects 
include the seating positions covered and the type of enforcement. Laws governing these aspects vary across 
states. These laws have also varied over time within states. 

Background 

The first statewide mandatory seat belt law went into effect in New York in 1984. By 1996, all states except New 
Hampshire required seat belt use in the front seat. Laws requiring seat belt use in the rear seat have followed more 
slowly. Enforcement of belt use laws also varies by state. In states that allow primary enforcement of belt use 
laws, a police officer may stop a vehicle and issue a citation solely for failure to use a seat belt. However, in states 
with secondary enforcement of these laws, police can only enforce the seat belt law if a motorist has been pulled 
over for another violation. 

Seat belt laws are effective at getting people to buckle up, and primary laws are more effective than secondary 
laws. Early studies of states switching from secondary to primary enforcement reported increases in belt use rates 
of about 14 percentage points (Shults et al., 2004) and reductions in fatality rates of 7% (Farmer & Williams, 
2005). But studies of more recent law changes report a smaller effect (Harper, 2019; Kirley et al., 2023). The 
effect of switching from secondary to primary enforcement seems to depend upon the belt use rate at that time. A 
new analysis by IIHS, described below, allows for estimating seat belt law effects that vary over time. 

Methods 

Data on front-seat belt use rates before and after changes in the laws were gathered from various sources. 
Campbell (1988) reported before and after belt use rates for 25 states with front-seat belt laws that took effect 
between 1984 and 1987. Data for states with laws that took effect between 1988 and 1997 were taken from other 
published studies (Illinois Department of Transportation, 2021; Lestina et al., 1991; Preusser & Preusser, 1997; 
Stricklin & Wright, 2023; Ulmer et al., 1994). 

In 1998, the federal government established a grant program for states conducting annual seat belt observational 
surveys. The National Center for Statistics and Analysis (NCSA) developed a uniform set of criteria for states to 
follow in their survey designs. Front-seat belt use rates related to state laws that first took effect after 1997 were 
drawn from the annual summaries of these state seat belt surveys (e.g., NCSA, 2025). 

Linear regression was used to relate rates of seat belt nonuse before each law change to rates after the law change. 
Modeling nonuse rates rather than use rates prevented unrealistic projections of use rates greater than 100%. And 
a linear relationship between before and after nonuse rates is equivalent to a quadratic relationship between before 
and after use rates, as presented below. 

Two regression analyses were conducted. The first analysis was for 18 states that changed from no seat belt law 
to a law with secondary enforcement. Assuming a baseline use rate, u, the projected use rate after changing from 
no law to secondary enforcement would be u* = 0.21694 u2 + 0.42728 u + 0.35578. So, a state with a baseline use 
rate of 50% (i.e., 0.50) would have a projected use rate of 62% after the law takes effect. And a state with a 
baseline use rate of 90% would have a projected use rate of 92% after the law takes effect. 
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The second analysis was for 27 states that changed from a secondary seat belt law to a law with primary 
enforcement. Assuming a baseline use rate, u, the projected use rate after changing from a secondary law to a 
primary law would be u* = −0.05069 u2 + 0.73641 u + 0.31428. And a state with a baseline use rate of 90% would 
have a projected use rate of 94% after the law takes effect. 

The calculator uses the latest data on baseline front-seat belt use by state, but there is no complete data on rear-
seat belt use by state. It has been shown, however, that rear-seat belt use is correlated with front-seat use. Hedlund 
(2020) calculated front- and rear-seat belt use rates by state for passenger vehicle occupants involved in fatal 
crashes in 2018. He estimated that “a front-seat use rate of 60% is associated with a rear-seat rate of about 53%, 
while a front-seat use rate of 80% is associated with a rear-seat rate of about 70%.” So, assuming a linear 
relationship between front- and rear-seat rates, Rear = 0.85 Front + 0.02. A front-seat use rate of 90% would be 
associated with a rear-seat rate of about 78%. 

Higher belt use rates lead to fewer crash fatalities. Kahane (2015, 2017) concluded that seat belts reduce fatality 
risk to front-seat occupants by 45%–60% and to rear-seat occupants by 54%–75%. It can be shown 
mathematically (Evans, 1991) that the proportional change in fatality risk when seat belt use rates change from u 
to u* is approximately F = e (u* − u) / (1 − e u), where e is the effect of belt use on fatality risk. 

Using e = 50% for front-seat belt use, F = 0.5 (u* − u) / (1 − 0.5 u). In other words, an increase in front-seat belt 
use from 90% to 94% should lead to a 3.6% reduction in fatality risk. Using e = 60% for rear-seat belt use, F = 
0.6 (u* − u) / (1 − 0.6 u). An increase in rear-seat belt use from 78% to 82% should lead to a 4.5% reduction in 
fatality risk. 

Finally, the overall change in occupant fatality risk is calculated as the average of the change in front-seat risk and 
rear-seat risk, weighted by the baseline proportion of occupant deaths occurring in the front seat. A state with 
80% of its occupant deaths occurring in the front seat, a 4% reduction in front-seat risk, and a 5% reduction in 
rear-seat risk would have a 4.2% reduction in overall occupant risk (i.e., 0.8 × 0.4 + 0.2 × 0.5). 
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The Insurance Institute for Highway Safety (IIHS) is an independent, nonprofit scientific and educational organization dedicated to reducing 

deaths, injuries and property damage from motor vehicle crashes through research and evaluation and through education of consumers, 

policymakers and safety professionals. 

The Highway Loss Data Institute (HLDI) shares and supports this mission through scientific studies of insurance data representing the human 

and economic losses resulting from the ownership and operation of different types of vehicles and by publishing insurance loss results by 

vehicle make and model. 

Both organizations are wholly supported by auto insurers and insurance associations. 
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