
Modeling the Impact of Rescinding Michigan’s Primary and 
Secondary Seat Belt Laws on Death and Injury from Passenger 
Vehicle Crashes

PATRICK M. CARTER1,2,3, CAROL A. C. FLANNAGAN2,4, C. RAYMOND BINGHAM2,3,4,5, 
REBECCA M. CUNNINGHAM1,2,5, JONATHAN D. RUPP1,2,4,6

1Department of Emergency Medicine, University of Michigan Ann Arbor, Michigan

2University of Michigan Injury Center, Ann Arbor, Michigan

3Department of Psychiatry, University of Michigan, School of Medicine, Ann Arbor, Michigan

4University of Michigan Transportation Research Institute, Ann Arbor, Michigan

5Department of Health Behavior and Health Education, University of Michigan School of Public 
Health, Ann Arbor, Michigan

6School Department of Biomedical Engineering, University of Michigan, Ann Arbor, Michigan

Abstract

Background: Seat belts are the most effective method of decreasing fatal and nonfatal motor 

vehicle crash injury. Advocacy groups have recently been successful in enacting repeals of 

mandatory motorcycle helmet laws in several states. In some states, this has prompted renewed 

efforts aimed at repealing mandatory seat belt laws.

Purpose: To evaluate and quantify the potential impact of rescinding seat belt laws on annual 

crash-related fatalities, nonfatal injuries, and associated economic costs, using Michigan as a 

model, to inform the national debate.

Methods: Proportional injury rates were calculated utilizing police-reported statewide passenger 

vehicle crash data from 1999 and 2002, where belt use rates approximate estimates associated with 

repeal of primary and secondary seat belt laws. Proportional rates were applied to the most recent 

year of crash data (2011) to estimate changes in statewide fatalities and nonfatal injuries. National 

cost estimates were applied to injury data to calculate associated economic costs.

Results: Full repeal of the seat belt law is estimated to result in an additional 163 fatalities, 

13,722 nonfatal injuries, and an associated societal cost of $1.6 billion annually. Repeal of the 

primary seat belt law only is estimated to result in an additional 95 fatalities, 9156 nonfatal 

injuries, and an associated societal cost of $1.0 billion annually.
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Conclusions: This analysis suggests that repealing the either the primary or full seat belt law 

would have a substantial and negative impact on public health, increasing motor vehicle crash 

related fatality, nonfatal injury, and associated economic costs.
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Introduction

Motor vehicle crashes (MVCs) are the leading cause of death for Americans under 44 years 

old, responsible for 32,885 fatalities and 2.2 million injuries in 2010 (NHTSA 2010; 

WISQARS Centers for Disease Control and Prevention 2012). The annual crash-related 

economic impact is estimated at $230.6 billion (Blincoe et al. 2002). Seat belts are the most 

effective means of decreasing crash-related injury (Beck et al. 2007; Dinh-Zarr et al. 2001; 

Kahane 2000). Despite the public health benefit, 51 percent of passenger vehicle occupants 

involved in fatal crashes are unrestrained at the time of the crash (NHTSA 2010). Safety belt 

laws are designed to increase belt use and thereby reduce the incidence of death and injury. 

Primary seat belt laws allow police to stop and ticket motorists solely for an observed 

violation, whereas secondary laws require motorists to be stopped for another traffic 

violation to receive a seat belt violation. Primary seat belt laws are associated with higher 

belt usage rates, lower incidence of crash-related injuries, and lower overall fatality rates 

(Beck et al. 2007; Cohen and Einav 2003; Dinh-Zarr et al. 2001; Farmer and Williams 2005; 

Rivara et al. 1999; Shults et al. 2004; Task Force on Community Preventive Services 2001).

Since the mandate requiring state motorcycle helmet laws to receive federal highway 

funding ended in 1975, 31 states have repealed mandatory helmet laws, decreasing helmet 

use and increasing associated fatalities and serious injuries (Bledsoe et al. 2006; Ho and 

Haydel 2004; Hotz et al. 2002; Houston and Richardson 2007; Mertz and Weiss 2008). 

Successful helmet law repeal efforts have prompted legislators and activist groups to 

advocate for the repeal of seat belt laws in several states, including Michigan, citing concern 

for personal liberties (Kimball 2011; Miller 2011; National Motorists Association 2010). 

Michigan first adopted a secondary seat belt law in 1985, increasing belt use to 58.4 percent 

from 19.8 percent (Datta et al. 2012; State of Michigan 2013). This was followed by a 

primary seat belt law implementation in 2000, increasing belt use consistently to Michigan’s 

current rate of 95 percent (Datta et al. 2012; State of Michigan 2013). The purpose of this 

brief report is to model the potential impact of rescinding Michigan seat belt laws, 

specifically characterizing the changes in fatalities, nonfatal injuries, and associated 

economic costs to inform the wider national debate regarding seat belt law repeal efforts.

Methods

Seat belt use rates associated with changes in seat belt law were reviewed to estimate full 

and primary law repeal effects on Michigan’s current seat belt rate (95%; Datta et al. 2012). 

After the 1986 repeal of the Nebraska seat belt law, observed belt use decreased by 30 

percent, from 45 percent in 1985 to an average of 32 percent over the 6 subsequent years 
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until a secondary enforcement law was enacted in 1992 (NHTSA 2001; NOOH 2012). In 

addition, New Hampshire is the only current state without a mandatory seat belt law and has 

an observed seat belt use rate of 72 percent (NHTSA 2011). Thus, we estimated that a full 

seat belt law repeal for adults (over 18 years old) would likely decrease belt use to between 

67 percent (a 30% decrease) and 72 percent (the current New Hampshire rate). The 

conservative estimate (72%) was used for this analysis. An isolated primary seat belt law 

repeal (i.e., changing a primary law to allow only secondary enforcement) was estimated to 

decrease the Michigan rate to 83 percent based on prior literature demonstrating primary 

seat belt law implementation in secondary law states increases use by an average of 12 

percentage points (Nichols et al. 2010). Furthermore, current average belt use in the 17 

states with secondary enforcement is 82 percent and current belt use in Ohio, a secondary 

enforcement state with similar geography and demographics to Michigan, is 83 percent 

(NHTSA 2012), suggesting that the estimate of 82 percent would be an accurate reflection 

of potential belt use changes associated with a reversion to secondary enforcement.

Police report censuses of passenger car crashes from when Michigan’s belt use was last 72 

percent (1999) or 83 percent (2002) and for the most recent year (2011) were used in all 

analyses. The KABCO scale (National Safety Council 1990), an on-scene police officer–

reported injury severity scale, was used to classify fatal and nonfatal injuries (K: killed, A: 

incapacitating injury, B: nonincapacitating injury, C: possible injury, O: uninjured). 

Expected numbers of fatal and nonfatal injuries were obtained by applying proportional 

injury severity rates (e.g., Number of K injuries/Total KABCO injuries) from 1999 and 2002 

to observed 2011 data. This approach assumes that seat belt use decreases the percentage of 

fatal and severe nonfatal injuries but would not affect the overall number of crashes. 

Multinomial confidence intervals were calculated on the K, A, B, C, and O rates using 

established procedures (Quesenberry and Hurst 1964). The increases in statewide deaths and 

injuries were obtained from the difference between 2011 estimates and observed data.

National Safety Council unintentional MVC injury cost estimates for 2010 (K = $4.36 

million; A = $220,300; B = $56,200; C = $26,700; O = $2,400) were then applied to the 

crash data, estimating the increased societal cost associated with a potential seat belt law 

repeal. The National Safety Council annually reports comprehensive economic cost 

estimates for the expenses incurred or income not received due to a fatal or nonfatal motor 

vehicle crash injury stratified using the KABCO scale (National Safety Council 2012). 

These comprehensive cost estimates include wage and productivity losses, medical expenses 

(including hospital care, as well as ambulance and helicopter transport costs), administrative 

expenses (i.e., private and public health insurance costs, police and legal costs), motor 

vehicle damage, employer’s uninsured costs (i.e., employer productivity costs), and quality 

of life (National Safety Council 2011, 2012).

Results

Observed passenger vehicle occupant fatalities and injuries (1999, 2002, 2011) and 

calculated KABCO proportional rates (1999, 2002) are presented in Table 1. Adjusted 2011 

data reflect the application of 1999 and 2002 KABCO proportional injury calculated rates to 

2011 data, estimating the number of fatalities and nonfatal injuries expected if seat belt use 
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rates reverted to 72 and 83 percent, respectively. The increase in expected fatalities and 

injuries associated with a full repeal and partial repeal and associated societal cost estimates 

are presented in Table 2. A complete repeal is estimated to result in an additional 163 

fatalities and 13,722 nonfatal injuries, representing an additional injury-related cost of $1.6 

billion annually in Michigan alone. Repeal of the primary seat belt law repeal is estimated to 

result in an additional 95 fatalities, 9156 nonfatal injuries, and $1.0 billion annually in this 

one state.

Limitations

Our analysis and results must be considered in the context of several limitations. The 

modeling used in this analysis relies on belt use estimates from prior years and from states 

other than Michigan to theoretically derive belt use estimates for Michigan after a seat belt 

law repeal, which potentially limits the accuracy of our modeling. In addition, the Nebraska 

seat belt repeal occurred prior to the implementation of a national public health campaign 

(“Click It or Ticket”) that has been successful at increasing belt use nationwide, contributing 

to a culture of belt use that was likely not present when Nebraska’s law was repealed and 

may not currently be present in New Hampshire, where a belt use law has never been in 

place. However, recent Michigan safety law changes demonstrate that regardless of 

previously effective law enforcement and public health campaigns, safety device use would 

likely decline significantly after a seat belt law repeal. The recent 2012 helmet law repeal in 

Michigan decreased motorcycle helmet use among crash-involved riders by 24 percent (from 

97.8 to 74.3%), despite an established culture of helmet use bolstered by a helmet law and 

public health advocacy demonstrating the increased risks of riding without a helmet (Rupp 

and Flannagan 2013). In addition, Michigan seat belt use rates after the 1985 mandatory seat 

belt law implementation were significantly lower (58.4%) than the full repeal estimates used 

in this analysis. Finally, Michigan belt use rates increased 13.5 percent (to 83.5%) when a 

primary enforcement law was adopted (Michigan Office of Highway Safety 2012). Taken 

together, this suggests that the conservative estimates used for our analysis are likely 

reasonable measures for belt use changes associated with a full and partial repeal.

Our analysis also excluded missing KABCO data. Although this potentially underestimates 

repeal effects, missing data most likely result from uninjured or lower level injury crashes 

rather than fatal or severe injuries, and current state policy is based on data with the same 

rate of missing cases. Finally, our model does not account for improvements in vehicle 

crashworthiness or emergency medical services response time from prior years (1999, 2002) 

to the current model year (2011). The wider availability of frontal air bags in vehicles is 

likely to have the greatest impact among vehicle improvements; however, they require 

occupant seat belt use to be effectively engaged and provide their maximal benefit, 

underscoring the need for high levels of seat belt use. The overall impact of these changes to 

our analysis is likely minimal but should be noted with interpretation of the data.

Discussion

This analysis builds on prior literature demonstrating the success of seat belts as an injury 

prevention measure and presents a novel method to estimate the impact of repeal efforts as 
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they are considered in states other than Michigan. Since 1975, seat belts are estimated to 

have saved 280,000 lives and prior research suggests that seat belts reduce the risk of 

passenger vehicle death and severe injury by as much as 45 and 50 percent respectively 

(Dinh-Zarr 2001; Evans 1986; NHTSA 2010). Increasing and maintaining high seat belt use 

rates are essential to achieve this injury benefit. Seat belt laws, increased enforcement of the 

laws, and increased fines are effective public health measures to increase seat belt use and 

decrease death and injury in motor vehicle crashes (Dinh-Zarr et al. 2001). Consistent with 

this prior literature, we have demonstrated that repealing seat belt laws would have 

substantial and negative impacts on MVC injury prevention with increased numbers of 

fatalities, nonfatal injuries, and injury-associated economic costs.

The impact of a seat belt law repeal is not likely to affect all subpopulations equally. Primary 

seat belt laws are most effective among those who are least likely to wear seat belts: 

adolescents, less-educated, lower-income, male, and rural occupants (Beck et al. 2007). 

They are also effective in increasing seat belt use among drinking drivers, a subgroup that 

has low baseline seat belt use and accounts for 31 percent of all occupant fatalities (Beck et 

al. 2007; Hingson and Winter 2003; Lange and Voas 1998; NHTSA 2012). In addition, high 

school students have previously been noted to be 12 percent less likely to drive belted and 15 

percent less likely to ride belted in states with secondary enforcement (Garcia-Espana et al. 

2012). Unbelted adults are less likely to ensure that child passengers are belted; one study 

reported that up to 40 percent of youth are unbelted when adult drivers are unbelted (Centers 

for Disease Control and Prevention 1993; Russell et al. 1994; Williams et al. 2003). 

Importantly, parental seat belt use is predictive of subsequent teen driver belt use, with the 

highest teen use observed in teens whose parents currently wear seat belts and were told by 

their parents to wear seat belts (Shin et al. 1999). Mandatory seat belt laws have been a 

critical component of efforts to increase belt use among vulnerable populations, and seat belt 

repeal would likely have a disproportionately negative impact among these subpopulations.

In conclusion, despite the limitations inherent in modeling the potential effects of a primary 

or secondary seat belt law repeal, repealing either would likely have a substantial and 

negative impact on the public health, directly increasing motor vehicle crash–related death, 

nonfatal injuries, and economic costs as well as disproportionately impacting vulnerable 

populations.
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