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Vital Signs: Nonfatal, Motor Vehicle–Occupant Injuries (2009) and Seat Belt
Use (2008) Among Adults — United States
ABSTRACT

Background: Motor vehicle crashes are the leading cause of death in the United States among persons aged 5–34
years. Seat belts have been shown to be the most effective method for reducing injuries among adults in the event
of a crash.
Methods: CDC used 2009 data from the National Electronic Injury Surveillance System–All Injury Program
(NEISS-AIP) to provide U.S. estimates of the number and rate of nonfatal, motor vehicle–occupant injuries treated
in emergency departments among adults aged ≥18 years. In addition, CDC used 2008 data from the Behavioral
Risk Factor Surveillance System (BRFSS) to estimate the prevalence of self-reported seat belt use among adults in
the United States. Seat belt use was examined further by type of state seat belt enforcement law.
Results: In 2009 in the United States, an estimated 2.3 million adult motor vehicle–occupants had nonfatal injuries
treated in emergency departments. The nonfatal, motor vehicle–occupant injury rate declined 15.6% from 1,193.8
per 100,000 population in 2001 to 1,007.5 per 100,000 population in 2009. In 2008, self-reported seat belt use
was higher in states with primary enforcement laws (88.2%), compared with states with secondary enforcement
laws (79.2%). If the secondary law states had achieved 88.2% seat belt use in 2008, an additional 7.3 million adults
would have been belted. From 2002 to 2008, self-reported seat belt use increased overall from 80.5% to 85.0%.
Conclusions: Nonfatal, motor vehicle–occupant injuries treated in emergency departments have declined in
recent years but still affect a substantial proportion of the adult U.S. population each year. Self-reported belt use
increased from 2002 to 2008, and was higher in states with primary enforcement laws compared with states with
secondary enforcement laws.
Implications for Public Health Practice: Seat belt use is a proven method to reduce motor vehicle–occupant injuries, and the results of this analysis demonstrate that states with primary enforcement laws have higher prevalence
of self-reported seat belt use. To help reduce the number of motor vehicle–occupant injuries, 19 states without
primary enforcement laws should consider enacting them.

Introduction
In addition to being the leading cause of death among U.S.
residents aged 5–34 years, motor vehicle–occupant injuries
account for approximately 15% of all nonfatal injuries treated
in U.S. emergency departments (1). In 2005, the lifetime costs
of fatal and nonfatal motor vehicle–occupant injuries were estimated at approximately $70 billion, including costs for medical
care, treatment, rehabilitation, and lost productivity (2). Motor
vehicles account for approximately 90% of all trips taken in
the United States, and the vast majority of persons killed and

injured while traveling are occupants of motor vehicles (3).
Seat belts, which reduce the risk for fatal injuries from motor
vehicle crashes by approximately 45% and serious injuries by
approximately 50% (4), are the most effective intervention
for protecting motor vehicle occupants (5). Primary seat belt
enforcement laws and enhanced enforcement of such laws have
been shown to increase the use of seat belts and reduce death
rates (6).
For this report, CDC used 2009 data from NEISS-AIP to
provide estimates of the number and rate of nonfatal, motor
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vehicle–occupant injuries treated in emergency
departments among adults aged ≥18 years. CDC also
used 2008 BRFSS to analyze state-level information
regarding self-reported seat belt use. In addition,
trends in motor vehicle–occupant injuries and seat
belt use were examined over time.

Methods
NEISS-AIP is a collaborative effort of CDC
and the Consumer Product Safety Commission,
and an extension of the National Electronic Injury
Surveillance System (NEISS), which collects detailed
data abstracted from medical records of initial emergency department visits for all types and causes of
nonfatal injuries and poisonings treated in the United
States. NEISS-AIP data are a nationally representative, stratified probability sample taken annually from
approximately 66 hospitals with at least six beds and
24-hour emergency department services.
NEISS-AIP data were accessed via CDC’s Webbased Injury Statistics Query and Reporting System
(WISQARS) online database, which provides customized reports of injury data (1). Motor vehicle–
occupant injuries among adults aged ≥18 years were
examined for the period 2001–2009. Nonfatal injury
rates were calculated for adult motor vehicle occupants
by age group and sex. Bridged race postcensal population estimates from the U.S. Census Bureau were
used to calculate injury rates. All injury rates were
age-adjusted to the 2000 standard U.S. population.
A weighted linear regression was used to analyze the
trend in occupant injury rates over time.
BRFSS is an ongoing, state-based, random-digit–
dialed telephone survey that collects self-reported
data on health-related behaviors and conditions.
Data are collected from noninstitutionalized, civilian
adults aged ≥18 years in all 50 states, the District of
Columbia (DC), and three territories (Guam, Puerto
Rico, and U.S. Virgin Islands). In 2008, the median
Council of American Survey Research Organizations
(CASRO) response rate among states was 53%.
One question on seat belt use is included periodically on the BRFSS survey of each state. Participants
are asked “How often do you use seat belts when you
drive or ride in a car? Would you say: always, nearly
always, sometimes, seldom, never, or don’t know?” For
this analysis, only those who responded “always” were
categorized as seat belt users. Data were examined for
the most recent years available: 2002, 2006, and 2008.
The prevalence of always wearing seat belts in 2008
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was stratified by type of state seat belt enforcement law
(primary or secondary) and reported by sex, age group,
race/ethnicity, education level, household income,
and residential area. Primary enforcement laws allow
police officers to stop drivers and issue tickets solely
because occupants are unbelted. Secondary enforcement laws only allow police officers to issue tickets
for seat belt violations if drivers have been stopped
for violating some other law. In 2008, 26 states, DC,
and the three territories had primary laws, 23 states
had secondary laws, and one state (New Hampshire)
had no seat belt law (7).* For this analysis, New
Hampshire was grouped with the secondary law states.
The t-test was used to determine the trend in seat belt
use during 2002–2008.

Results
In 2009, an estimated 2,317,000 nonfatal, motor
vehicle–occupant injuries occurred among adults
in the United States. The motor vehicle–occupant
age-adjusted injury rate was highest among persons
aged 18–24 years (1,939.2 per 100,000 population),
followed by persons aged 25–34 years (1,322.4)
(Table 1). From 2001 to 2009, the injury rate
declined 15.6% (p<0.001) from 1,193.8 injuries per
100,000 population to 1,007.5 (Figure); this decline
represents an estimated 231,000 fewer injuries in
2009 compared with 2001. During the same period,
the injury rate also declined for men, from 1,137.5
per 100,000 population in 2001 to 906.6 in 2009
(p<0.001) and for women, from 1,246.9 in 2001 to
1,104.2 in 2009 (p<0.001).
In 2008, the overall prevalence of self-reported
seat belt use in the United States was 85.0%, a 5.6%
increase from 80.5% in 2002 (p<0.001). Significant
increases in seat belt use from 2002 were observed
both in states with primary enforcement laws
(p<0.001) and states with secondary enforcement laws
(p<0.001). In 2008, among states, self-reported seat
belt use ranged from 59.2% (North Dakota) to 93.7%
(Oregon) (Table 2). In 2008, seven states and territories had ≥90% prevalence of seat belt use (Table 2).
After Oregon, the highest prevalence of self-reported
seat belt use was in California (93.2%), Washington
(92.0%), Hawaii (91.4%), Texas (91.1%), Puerto
Rico (91.1%), and New Jersey (90.3%) (Table 2).
Overall, the prevalence of self-reported seat belt use
* Arkansas, Florida, Kansas, Minnesota, and Wisconsin subsequently
passed primary enforcement laws in 2009 or 2010.
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TABLE 1. Age-adjusted, nonfatal, motor vehicle–occupant
injury rates among adults aged ≥18 years, by selected
characteristics — National Electronic Injury Surveillance
System–All Injury Program, United States, 2009

Overall
Sex
Men
Women
Age group (yrs)
18–24
25–34
35–44
45–54
55–64
≥65

1400

Estimated no.
of nonfatally
injured
occupants*

Rate†

(95% CI)

1000

2,317,000

1,007.5

(832.2–1,182.8)

800

1,016,000
1,301,000

906.6
1,104.2

(750.7–1,062.5)
(905.4–1,302.9)

589,000
554,000
420,000
364,000
217,000
175,000

1,939.2
1,322.4
1,010.5
817.1
624.2
443.4

(1,559.1–2,319.3)
(1,087.0–1,557.8)
(838.7–1,182.2)
(665.1–969.1)
(516.9–731.6)
(349.4–537.4)

1200

Abbreviation: CI = confidence interval.
* Weighted estimates rounded to the nearest 1,000; limited to
persons treated in emergency departments.
† Per 100,000 population.

in states with primary enforcement laws was 88.2%,
compared with 79.2% for states with secondary
enforcement laws (Table 2). If the states with secondary laws had achieved 88.2% seat belt use in 2008, an
additional 7,345,000 adults would have been belted.
Although the states with secondary laws represented
35% of the total U.S. adult population, 49% of
unbelted adults lived in these states.
Persons in certain sociodemographic categories
were less likely to report seat belt use than others, such
as men (compared with women), persons aged 18–24
years (compared with all other age groups), residents
of rural areas (compared with urban or suburban
areas), and whites, blacks, and American Indian/
Alaska Natives (compared with Hispanics or Asians/
Hawaiian or Pacific Islanders) (Table 3). However,
for every sociodemographic category examined,
prevalence of self-reported seat belt use was higher
among residents of states with primary enforcement
laws, compared with residents of states with secondary
enforcement laws (Table 3).

Conclusions and Comment
Self-reported seat belt use has continued to
increase, reaching a high of 85.0% in 2008, until it
is now the social norm among residents of the United
States. In contrast, in 1982, only 11% of U.S. residents reported seat belt use (8), and the first state law
mandating seat belt use was not passed until 1984.
Despite the upward trend, the overall prevalence of

Rate

Characteristic

FIGURE. Age-adjusted, nonfatal, motor vehicle–occupant injury rates* among
adults aged ≥18 years, by sex — National Electronic Injury Surveillance System–
All Injury Program, United States, 2001–2009
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self-reported seat belt use among residents of states
with secondary enforcement laws trails that among
residents of states with primary enforcement laws
(79.2% versus 88.2%). If the overall prevalence of
seat belt use in states with secondary enforcement
laws had matched the higher prevalence in states
with primary enforcement laws, an additional 7.3
million adults would have reported seat belt use in
2008. Further, a disproportionate number of adults
who did not report seat belt use (49%) lived in states
with secondary enforcement laws, which made up
35% of the total U.S. adult population. The higher
levels of seat belt use associated with primary enforcement laws have been demonstrated to reduce serious
injuries and deaths (6).
This analysis shows that persons in certain sociodemographic categories are less likely than others to use
seat belts (e.g., men, young adults, residents of rural
areas, and certain racial/ethnic populations). However,
even among these persons, self-reported seat belt use
was higher among those in states with primary laws.
This finding supports previous research that showed
that primary enforcement laws can increase seat belt
use, even among those persons less likely to use seat
belts and more likely to be killed in motor vehicle
crashes (9).
From 2001 to 2009, a period during which
14 additional states passed primary seat belt laws,
the nonfatal, motor vehicle–occupant injury rate
declined. Motor vehicle–occupant fatality rates also
declined during this period (10). The results of this
report indicate that rates of nonfatal injury declined
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TABLE 2. Prevalence of self-reported seat belt use,* by state and type of enforcement law — Behavioral Risk Factor Surveillance System, United States, 2008
State/Territory

No. in sample

Primary enforcement law
Oregon
California
Washington
Hawaii
Texas
Puerto Rico
New Jersey
New Mexico
Maryland
Louisiana
Delaware
District of Columbia
Michigan
North Carolina
New York
Connecticut
Georgia
Alabama
Tennessee
Illinois
Guam
Iowa
Oklahoma
South Carolina
Indiana
Maine
Alaska
Virgin Islands
Kentucky
Mississippi
Subtotal
Secondary enforcement law†
Florida§
Nevada
Virginia
Arizona
Colorado
Vermont
Minnesota§
Rhode Island
Massachusetts
Utah
West Virginia
Ohio
Idaho
Pennsylvania
Kansas§
Missouri
Wisconsin§
Arkansas§
Nebraska
Montana
Wyoming
New Hampshire†
South Dakota
North Dakota
Subtotal
Overall

%

(95% CI)

4,725
10,947
22,255
6,364
10,538
4,449
11,230
6,158
9,359
6,068
4,000
4,149
9,271
15,719
7,724
6,061
5,578
6,412
4,913
5,112
784
5,924
7,743
10,071
4,837
6,721
2,574
2,437
7,941
7,873
217,937

93.7
93.2
92.0
91.4
91.1
91.1
90.3
89.9
89.6
89.2
89.0
88.7
88.5
88.3
86.2
86.0
85.3
85.2
84.7
84.5
84.5
84.4
82.3
82.1
81.8
81.6
81.0
80.1
79.9
76.4
88.2

(92.6–94.6)
(92.5–93.9)
(91.4–92.6)
(90.2–92.4)
(90.0–92.1)
(89.8–92.3)
(89.3–91.2)
(88.5–91.0)
(88.5–90.6)
(87.9–90.3)
(87.1–90.7)
(87.1–90.1)
(87.5–89.5)
(87.4–89.1)
(85.0–87.4)
(84.5–87.4)
(83.6–86.8)
(83.5–86.8)
(83.0–86.3)
(83.0–85.9)
(81.1–87.4)
(83.1–85.6)
(81.1–83.5)
(80.7–83.5)
(79.9–83.5)
(80.2–82.9)
(78.3–83.4)
(77.6–82.4)
(78.2–81.4)
(74.8–77.8)
(87.9–88.5)

10,469
4,659
5,245
6,049
11,158
6,704
4,278
4,707
19,519
5,289
4,161
12,828
5,039
12,938
8,570
5,088
6,853
5,600
16,034
6,776
7,920
6,819
6,924
4,988
188,615
406,552

86.3
85.8
84.0
83.1
82.3
81.9
81.7
80.7
80.4
79.7
79.4
79.1
76.6
74.7
74.2
73.1
72.9
70.7
70.2
69.4
67.4
66.4
59.7
59.2
79.2
85.0

(84.7–87.7)
(84.0–87.4)
(82.1–85.6)
(80.6–85.4)
(81.1–83.3)
(80.6–83.2)
(79.9–83.4)
(78.8–82.4)
(79.4–81.4)
(78.0–81.3)
(77.6–81.0)
(77.9–80.2)
(74.8–78.2)
(73.3–76.0)
(72.7–75.5)
(71.1–75.0)
(71.0–74.8)
(68.7–72.6)
(68.7–71.7)
(67.6–71.1)
(65.9–68.8)
(64.7–68.0)
(57.9–61.4)
(57.2–61.1)
(78.8–79.6)
(84.8–85.3)

Abbreviation: CI = confidence interval.
* Participants reported that they “always” wore a seat belt when driving or riding in a car.
† Includes data for New Hampshire, which has no seat belt law.
§ Subsequently passed primary enforcement laws in 2009 or 2010.

4

MMWR / January 4, 2011 / Vol. 59

Key Points
• Motor vehicle crashes are the leading cause of
death in the United States among persons aged
5–34 years. An estimated 2.3 million injuries
among adults were treated in emergency departments in 2009.
• Seat belt use is the most effective method to
reduce the risk of injury or death among adults
in a crash.
• Primary seat belt enforcement laws with vigorous police enforcement are an effective tool to
increase seat belt use and reduce death rates.
• In 2008, overall seat belt use reached a high of
85.0%, indicating it is the social norm in the
United States.
• In 2008, seat belt use was higher in states
with primary enforcement laws (88.2%) than
in states with secondary enforcement laws
(79.2%). If seat belt use in states with secondary enforcement laws had matched that in states
with primary enforcement laws, an additional
7.3 million adults would have reported seat belt
use in 2008.
• Additional information is available at http://
www.cdc.gov/motorvehiclesafety and http://
www.cdc.gov/vitalsigns.
with age, a finding consistent with earlier findings
that drivers aged 16–24 years had the highest rates
of crash-related injury and death (10). This report
found no significant difference in the nonfatal, motor
vehicle–occupant injury rates for men and women.
However, crash-related injuries sustained by men tend
to be more severe than those for women, leading to
a higher case-fatality rate for men (11).
Increases in seat belt use likely have contributed
to the observed declines in motor vehicle–occupant
injuries. Seat belt use reduces the likelihood of serious injury in a crash by approximately 50% (4). The
National Highway Traffic Safety Administration
(NHTSA) investigated the long-term trend of declining nonfatal traffic injuries and found that increases
in seat belt use were a major factor in the reduction
in injuries (12). Other contributing factors included
declines in alcohol-impaired driving and improvements in vehicle safety (e.g., air bags and electronic
stability control) (12). NHTSA estimates that, in
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TABLE 3. Prevalence of self-reported seat belt use,* by type of enforcement law and selected characteristics — Behavioral
Risk Factor Surveillance System, United States, 2008
Primary enforcement law
Characteristic
Overall
Sex
Men
Women
Age group (yrs)
18–24
25–34
35–44
45–54
55–64
≥65
Race/Ethnicity§
White
Black
Asian/Native Hawaiian or Pacific Islander
American Indian/Alaska Native
Other
Hispanic
Education
Less than high school diploma
High school diploma
Some college
College/Graduate school
Annual household income ($)
<15,000
15,000 to <35,000
35,000 to <50,000
50,000 to <75,000
≥75,000
Residental area
Urban/Suburban
Rural

Secondary enforcement law†

No. in sample

%

(95% CI)

No. in sample

%

(95% CI)

217,937

88.2

(87.9–88.5)

188,615

79.2

(78.8–79.6)

80,267
137,670

84.4
91.8

(83.9–84.9)
(91.5–92.1)

72,215
116,400

73.4
84.6

(72.7–74.2)
(84.2–85.1)

7,654
20,865
33,012
44,622
47,718
64,066

81.2
86.2
89.0
89.8
90.5
91.2

(79.7–82.6)
(85.4–87.0)
(88.4–89.5)
(89.3–90.3)
(90.0–90.9)
(90.9–91.6)

6,094
17,864
27,871
39,163
41,003
56,620

67.4
76.2
79.5
81.3
82.5
84.7

(65.1–69.6)
(74.9–77.4)
(78.6–80.4)
(80.6–82.0)
(81.8–83.2)
(84.2–85.2)

158,270
24,164
5,853
2,828
5,872
18,583

87.7
85.3
92.6
85.0
87.6
91.1

(87.4–88.1)
(84.2–86.3)
(91.1–93.9)
(82.0–87.5)
(85.7–89.4)
(90.2–91.9)

162,590
7,578
1,564
2,715
3,318
9,136

79.2
73.8
86.7
72.3
79.0
82.7

(78.7–79.6)
(71.5–76.0)
(81.3–90.8)
(68.1–76.2)
(75.2–82.4)
(80.3–84.8)

23,582
62,844
57,198
73,867

87.8
86.2
87.5
90.7

(86.8–88.6)
(85.6–86.8)
(86.9–88.0)
(90.2–91.1)

16,179
59,449
50,602
62,055

71.7
73.5
78.7
86.5

(69.7–73.7)
(72.6–74.4)
(77.9–79.6)
(85.9–87.0)

22,813
55,073
28,664
31,067
52,422

88.5
87.6
87.3
87.9
89.2

(87.6–89.4)
(87.0–88.2)
(86.5–88.1)
(87.1–88.5)
(88.7–89.7)

16,830
49,807
26,872
29,026
42,985

74.8
75.8
76.5
78.9
84.3

(73.1–76.4)
(74.9–76.8)
(75.3–77.7)
(77.9–79.9)
(83.6–85.0)

148,381
61,884

89.2
83.0

(88.9–89.6)
(82.4–83.6)

115,534
73,081

81.5
70.2

(80.9–82.0)
(69.4–70.9)

Abbreviation: CI = confidence interval.
* Participants reported that they “always” wore a seat belt when driving or riding in a car.
† Includes data for New Hampshire, which has no seat belt law.
§ Persons who self-identified as Hispanic are categorized as Hispanic and might be of any race. Persons in all other racial/ethnic categories
are non-Hispanic.

2009, nearly 450 additional lives would have been
saved, 12,000 nonfatal injuries prevented, and $1.6
billion in societal costs saved if all states had primary seat belt enforcement laws (NHTSA, 2009,
unpublished data). Many high-income countries
in Europe have achieved high levels of seat belt use
with primary enforcement laws that cover all vehicle
occupants. Front-seat estimates of seat belt use are
>90% in France (98%), Sweden (96%), Germany
(95%), Netherlands (94%), Norway (93%), and
United Kingdom (91%)] (13). Notably, the traffic
fatality rate per 100,000 population in the United
States is nearly double that of 21 selected European
high-income countries (13).
Primary enforcement laws are strongly recommended by the U.S. Task Force on Community

Preventive Services to increase seat belt use (6). Other
components of seat belt laws also can increase seat
belt use. Enhanced enforcement of seat belt laws
has been shown to increase seat belt use and reduce
injuries and fatalities (6). In addition, NHTSA has
estimated that the prevalence of seat belt use in rear
seats is nearly 20 percentage points higher in states
with laws requiring belt use in all seating positions
versus states with laws requiring belt use only in the
front seating positions (14).
The findings in this report are subject to at least
six limitations. First, NEISS-AIP provides data at the
national level but prevents examination of injury estimates by state. The injury estimates reported likely are
underestimates of all nonfatal motor vehicle–occupant
injuries because NEISS-AIP does not include physician
MMWR / January 4, 2011 / Vol. 59
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offices, clinics, urgent-care facilities, or any medical
facilities other than hospital emergency departments.
Additionally, NEISS-AIP does not collect factors that
might relate to the injuries, such as seating position,
seat belt use, air bag deployment, or whether injuries
occurred in states with primary or secondary enforcement laws. Second, 2008 BRFSS was a landline telephone survey, and as such, excluded a small percentage
of households with no telephone and approximately
15% of households with wireless telephones only.
Third, the BRFSS response rate was only 53%.
Fourth, the BRFSS data are self-reported; however, a
recent evaluation of self-reported data on seat belt use
found little evidence of overestimation of use because
of social desirability bias (15). Fifth, the analysis did
not consider other components of enforcement laws
that might affect seat belt use (e.g., amount of fine,
whether all occupants or only those in the front seat
are covered, and the length of time law has been in
effect). Finally, the data presented from both surveillance systems are cross-sectional and cannot be used
to assess causality regarding seat belt enforcement
laws, seat belt use, and nonfatal injuries.
To reduce the number of crash-related injuries,
all motor vehicle occupants should wear seat belts
(or age-appropriate and size-appropriate restraints for
children) on every trip. Although primary enforcement laws are a proven strategy for increasing seat belt
use and reducing the number of injuries, as of January
2011, 19 states still do not have such laws in effect.
States should consider enacting primary enforcement
seat belt laws that are vigorously enforced and that
cover all motor vehicle occupants of appropriate age
and size, regardless of seating position in the vehicle
(6,14).
Reported by

LF Beck, MPH, BA West, MPH, Div of Unintentional
Injury Prevention, National Center for Injury Prevention
and Control, CDC.
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