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Motor vehicle crashes cause serious injuries and premature 
deaths throughout the world.1-3 Although motor vehicle 
deaths have declined tremendously since 1925, motor vehi-
cle crashes continue to be a leading cause of death in the 
United States.2,4 Unintentional injury is the fourth leading 
of death in the US with motor vehicle injuries being the 
second leading contributor.5,6 As the second largest cause 
of unintentional injury deaths in the United States, it is a 
major public health challenge.

Motor vehicle injury prevention is a top priority for the 
National Center for Injury Prevention and Control (NCIPC) 
and Centers for Disease Control and Prevention (CDC)-
wide. Seatbelt use remains a highly effective preventive 
method of reducing motor vehicle occupant injuries/deaths 
in motor vehicle crashes.1-3 Increasing seatbelt use to 92% is 
an objective of IVP-15 under the Unintentional Injury Pre-
vention chapter in the U.S. Healthy People 2020.7 Therefore, 
it is crucial to public health to examine seatbelt non-use. 
With several data sources available, we sought to estimate 
the prevalence of motor vehicle occupants who self-report as 
“not always wearing seatbelt” by socio-demographic char-
acteristics and to compare adult seatbelt non-use across the 
three different data sources in Rhode Island.

METHODS

Data sources
Data from the 2013 Behavioral Risk Factor Surveillance  
System (BRFSS) were used to calculate prevalence of seat-
belt non-use by socio-demographic characteristics. The 
CDC developed the BRFSS to monitor the major health con-
ditions, injuries, health risk behaviors, and emerging prob-
lems among individuals who were at least 18 years old in 
the US. The BRFSS is a state-based, anonymous, voluntary, 
cross-sectional, and random-digit-dialing telephone survey 
of adults in 50 states, the District of Columbia, and three 
territories. It uses a complex survey sampling strategy, so 
the weighted data are representative of Rhode Island adults.

Police crash reports document the details of all crashes 
occurring throughout the state including information on the 
crash location, circumstances, vehicles involved, character-
istics of the crash, etc., but usually include limited infor-
mation about the cost and outcome of the crash. The 2012 
crash data were available from the Highway Safety Program 
at the Rhode Island Department of Transportation.

Hospital discharge data (HDD), observation, and Emer-
gency Department (ED) records were linked to the crash 
records to provide data with detailed crash and health out-
come information (e.g. duration of hospital stay and medical 
charges). Since there is no uniform identifier that can serve 
to link all the records across crash, HDD, observation, and 
ED data sets, the data linkage was a sophisticated process. 
Linkage elements included date of crash/ED visit/admis-
sion, date of birth, sex, and town of residence. To ensure the 
most accurate linkage of records across the four data sources, 
deterministic methods and careful human review of results 
were required. A step-wise linkage process was performed 
to avoid duplication. The linked rate for the 2012 crash and 
hospital data was 60.9%.

Measures for Seatbelt Use
The 2013 BRFSS included a question on driver or passenger  

seatbelt use. The seatbelt-use question was: “How often do 
you use seat belts when you drive or ride in a car?” Possible 
responses were 1) always wear a seatbelt; 2) nearly always 
wear a seatbelt; 3) sometimes wear a seatbelt; 4) seldom 
wear a seatbelt; 5) never wear a seatbelt; and 6) never drive 
or ride in a car. For analyses, responses were dichotomized as 
“always used” versus “not always used.” Adults who indi-
cated that they never drive or ride in a car or with missing 
responses were excluded.

The 2012 crash data had a protection system field, which 
included 1) not applicable; 2) none used; 3) shoulder and lap; 
4) shoulder only; 5) lap only; 6) type unknown; 7) child – for-
ward facing; 8) child – rear facing; 9) booster seat; 10) child 
unknown; 11) helmet used; 12) other; and 13) unknown. The 
authors restricted the crash and linked data to adults aged 18 
years old and older, drivers and passengers, and the catego-
ries (2–5) of the protection system to be consistent with the 
BRFSS data in this study. Responses were dichotomized as 
“seatbelt non-use” vs. “seatbelt use.” 

Measures for Socio-demographics
Socio-demographic characteristics included age (18–34, 
35–44, or 65 years and over), sex, race/ethnicity (non-His-
panic white or minorities), city of residence (core-city 
including four designated RI cities in which 25% and more 
of children live in poverty – Central Falls, Pawtucket, Prov-
idence, and Woonsocket; non-core city; or out of state), 
insurance (yes/no), income (less than $50,000 or $50,000 and  
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higher), education level (high school or less, some college, 
or college graduate), marital status (married/widowed, 
divorced/separated, or never married/unmarried couple), 
and rent or own home (own or rent/other arrangement).

Socio-demographic  
characteristics

Total

Not always wearing seatbelt

n

Weighted

Estimated 
prevalence

Projected 
population

Total 5,813 607 12.8 94,452

Age group (years)***

18-34 744 139 20.9 31,935

35-44 723 79 11.2 24,274

45-64 2,413 212 9.7 25,387

65 and over 1,873 171 8.3 12,269

Sex***

Male 2,289 359 18.0 63,825

Female 3,524 248 8.0 30,628

Race/Ethnicity*

White, Non-Hispanic 4,919 493 12.1 70,020

Minorities 894 114 15.7 24,433

City of residence

Core city a 1,489 168 14.5 57,754

Non-core city 4,121 419 12.1 32,647

Health insurance**

Yes 5,202 512 11.9 74,881

No 597 92 18.0 19,173

Annual household Income*

Less than $50,000 2,580 309 14.6 46,539

$50,000 and higher 2,378 217 11.2 34,650

Education level***

High school or less 2,004 238 15.3 46,754

Some college 1,476 164 13.0 28,793

College graduate 2,317 204 9.1 18,838

Marital status***

Married/Widowed 3,563 292 8.4 34,686

Divorced/Separated 1,010 106 12.1 12,014

Never married/Unmarried couple 1,204 204 21.4 47,071

Own or rent home***

Own 3,928 378 11.2 54,099

Rent/Other arrangement 1,833 222 16.2 39,670

Table 1. Adult not always wearing seatbelt by demographic  

characteristics using the 2013 BRFSS data, Rhode Island

BRFSS: Behavioral Risk Factor Surveillance System
a Core-city: Central Falls, Pawtucket, Providence and Woonsocket.
***, <0.001; **, <0.01; *, <0.05

Demographic characteristics Total
Seatbelt non-use

n %

Total 47,615 958 2.0

Age groups (years)***

18-34 20,400 522 2.6

35-44 7,576 163 2.2

45-64 14,037 231 1.7

65 and over 5,602 42 0.8

Sex***

Male 24,519 664 2.7

Female 23,084 294 1.3

City of residence***

Core city a 9,833 281 2.9

Non-core city 30,858 529 1.7

Out of state 6,370 121 1.9

Car insurance***

Yes 20,371 288 1.4

No 764 66 8.6

Table 2. Adult seatbelt non-use among motor vehicle crashes by  

demographic characteristics using the 2012 crash data, Rhode Island

a Core-city: Central Falls, Pawtucket, Providence and Woonsocket.
***, <0.001; **, <0.01; *, <0.05

Data Analysis
For the BRFSS data, we calculated unweighted frequency, 
and weighted percentages and frequencies. For the crash 
data and crash/hospital-linked data, we calculated seatbelt 
non-use percentages. Significance was assessed using a chi-
square test statistic. All analyses were conducted by using 
SAS version 9.4 (SAS Institute, Inc, Cary, North Carolina), 
to account for the complex survey sampling of the BRFSS.

RESULTS

An estimated 12.8% (94,452) of adults in Rhode Island 
reported they did not always wear a seatbelt when driving or 
riding in a car (Table 1). The 18–34 years age group had the 
highest prevalence of persons who reported that they did not 
always wear a seatbelt (20.9%) and the 65 years and over age 
group had the lowest (8.3%). Males were twice more likely 
than females to not always wear a seatbelt. Persons with-
out health insurance were more likely to report not always 
wearing a seatbelt than those having health insurance. As 
education level decreased, so did seat belt use. Those who 
were never married or a member of an unmarried couple 
had the highest prevalence of reported not always wearing a  
seatbelt, compared to married or widowed persons.

Only 2.0% of adult drivers and passengers involved 
in motor vehicle crashes did not use a seatbelt (Table 2); 
however 5.5% of adults admitted to a hospital did not use 
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a seatbelt (Table 3). Our analyses indicated that seatbelt  
non-use was higher for young adults, males, adult drivers 
and passengers who resided in the four core-cities (Central 
Falls, Pawtucket, Providence and Woonsocket), and adults 
with no car insurance. In each category of demographics, 
adults with motor vehicle-related injuries who were admit-
ted to the hospital had higher percentages of seatbelt non-
use (Table 3) than overall drivers or passengers who were 
involved in motor vehicle crashes (Table 2).

reduce these injuries.2,8 Our study found that 279 seatbelt 
non-users in Table 3 were charged almost five million dollars 
and the average of their medical charges was about $17,000 
per seatbelt non-user (data not shown). Previous data show 
that lap and shoulder seatbelt use can reduce 45%-60% of 
deaths and 50%-83% of fatal injuries to the head, chest, or 
extremities among driver/passenger.2 More lives and med-
ical expenses could be saved if the percentage of seatbelt  
non-use decreases in Rhode Island.

It is well documented that passage of a primary enforcement  
seatbelt law, combined with enhanced enforcement of seat-
belt use, and public education campaigns can reduce motor 
vehicle injuries.9 Secondary enforcement laws are not as 
effective at increasing seatbelt use and reducing serious inju-
ries compared to primary enforcement laws that allow police 
officers to stop a vehicle solely for an observed seatbelt vio-
lation.1,2 A primary seat belt law in Rhode Island went into 
effect on June 30, 2011 (R.I.G.L. § 31-22-22).10 Raboin and 
Chaudhary’s report showed seatbelt use in Rhode Island 
increased from 80.4% in 2011 to 87.4% in 2014.11

Disparities of seatbelt non-use across the three data 
sources suggest that targeted interventions are needed to 
promote seatbelt use for high-risk adult population. Even as 
rates of seatbelt non-use were lower than 10%, a small sub-
population of drivers or passengers having habitual seatbelt 
non-use were at high risk and can still benefit from targeted 
interventions.8 Steptoe et al. study showed that seatbelt non-
use was related to other high-risk driving behaviors.3 Adults 
who self-reported not always wearing a seatbelt were more 
likely to drink and drive and less likely to obey speed limits 
compared to those without high-risk driving behaviors.3

Information alone is not enough to change behavior. 
Enhanced enforcement campaigns, such as incentive pro-
grams and community campaigns, may target high-risk pop-
ulations in a variety of settings.2 Enforcement strategies can 
utilize mass media, checkpoints, police officers, or alterna-
tive penalties to promote adult seatbelt use. In order to be 
effective, the Rhode Island Violence and Injury Prevention 
Program works closely with other partners, such as the RI 
Department of Transportation Office of Highway Safety, 
state and local police, the Office of the Attorney General, 
Mothers Against Drunk Driving (MADD), and local SAFE 
KIDS organization (www.safekids.org).2

The limitations of the three data sources should be noted. 
First, not always wearing a seatbelt was based on self-re-
ported data in the BRFSS. Previous studies have found that 
adult drivers or passengers over-report seatbelt use by 5% 
to 20%.3,12 Therefore, the actual prevalence of not always 
wearing a seatbelt among adults may be even higher than 
the estimates based on self-reported BRFSS data. Second, the 
number of adults not wearing seatbelts identified in the crash 
data is likely higher (maybe much higher) due to under-re-
porting by police officers. An officer, unless he is actually on 
the scene when the crash occurs, cannot always determine 
if occupants were wearing seatbelts or not. Sometimes an 

Demographic characteristics Total
Seatbelt non-use

n %

Total 5,112 279 5.5

Age groups (years)*

18-34 2,513 147 5.9

35-44 827 48 5.7

45-64 1,295 74 5.7

65 and over 477 11 2.3

Sex***

Male 2,246 205 9.1

Female 2,867 75 2.6

Race/Ethnicity

White, non-Hispanic 3,523 200 5.7

Minorities 1,546 77 5.0

City of residence

Core city a 1,672 95 5.7

Non-core city 3,209 170 5.3

Out of state 231 15 6.3

Car insurance***

Yes 2,024 112 5.5

No 146 25 16.8

Table 3. Adult seatbelt non-use among motor vehicle crashes by  

demographic characteristics using the 2012 crash/hospital-linked data, 

Rhode Island

a Core-city: Central Falls, Pawtucket, Providence and Woonsocket.
***, <0.001; **, <0.01; *, <0.05

DISCUSSION

Our findings indicate that young adults, males, persons who 
resided in the core cities, and adults without insurance or 
low socio-economic status, were at risk for not always wear-
ing seatbelts or for seatbelt non-use. Our study also showed 
the persistence of these disparities for driver or passenger 
seatbelt non-use across the three data sources. 

The burden of motor vehicle–related crash deaths/injuries 
to society is tremendous from an economic perspective. The 
cost of deaths/injuries from motor vehicle crashes is more 
than $150 billion annually in the U.S.2 Seatbelt non-use is 
strongly associated with increase in motor vehicle occu-
pant injury. Decreasing seatbelt non-use could dramatically 
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officer can determine from the damage to the car and the 
types of injuries if an occupant was wearing the seat belt or 
not. However, normally, by the time the officer arrives on 
scene the occupants of the vehicles are no longer sitting in 
the vehicles. Since Rhode Island has a primary seatbelt law, 
drivers and passengers are not likely to volunteer to the offi-
cer that they were not wearing seatbelts and risk being fined. 
In our 2012 crash data, overall, there were 27.3% of miss-
ing values and 10.7% of unknown category for protection 
system. There were variations among cities/towns by 1.5% 
(Little Compton) to 77.3% (Middletown) of missing values 
and 1.3% (Smithfield) to 23.3% (Providence) of unknown 
category. In general, small towns or rural areas reporting 
quality is much better than big towns/cities or urban areas. 
Third, there were only four variables for the data linkage, 
and there was no unique identifier for the crash/hospital 
data linkage. Because the linked rate for the 2012 was 60.9% 
and the hospital data did not capture office visits (outpatient 
data), we might underestimate medical charges and seatbelt 
non-use.

Although the findings present some limitations, there are 
consistencies in the identification of high-risk groups. The 
analyses provide opportunities to target high-risk popula-
tions and focus interventions to promote seatbelt use, and 
reduce motor vehicle crash injuries and deaths.

Acknowledgments
This brief was funded by the Rhode Island Department of Trans-
portation. The number of crash/hospital data linkage project was 
NHTSAK91416. We gratefully appreciate Andrew M. Koziol, previ-
ous Highway Safety Program Coordinator, who was instrumental 
in securing this grant. We would like to express our special thanks 
to Edward Donnelly, Center for Health Data and Analysis, Rhode 
Island Department of Health, for his generous help. The authors 
would also like to thank Kathy Taylor, Hospital Data Manager, 
Center for Health Data and Analysis, Rhode Island Department of 
Health, who provided the 2012–2013 hospital discharge, observa-
tion and Emergency Department data for our use.

References
1. Beck LF, Shults RA. Seat belt use in States and territories with 

primary and secondary laws--United States, 2006. J Safety Res 
2009;40(6):469-72.

2. Recommendations to reduce injuries to motor vehicle occu-
pants: increasing child safety seat use, increasing safety belt 
use, and reducing alcohol-impaired driving. Am J Prev Med 
2001;21(4 Suppl):16-22.

3. Steptoe A, Wardle J, Fuller R, Davidsdottir S, Davou B, Justo J. 
Seatbelt use, attitudes, and changes in legislation: an interna-
tional study. Am J Prev Med 2002;23(4):254-9.

4. Tefft BC, Williams AF, Grabowski JG. Driver licensing and 
reasons for delaying licensure among young adults ages 18-20, 
United States, 2012. Injury Epidemiology 2014;1:4.

5. Kochanek KD, Murphy SL, Xu J, Arias E. Mortality in the Unit-
ed States, 2013. NCHS Data Brief, no 178: Hyattsville, MD: Na-
tional Center for Health Statistics, 2014. http://www.cdc.gov/
nchs/data/databriefs/db178.pdf.

6. National Center for Injury Prevention and Control. Web-based 
Injury Statistics Query and Reporting System (WISQARS). Fa-
tal Injury Data National Statistics System, 2013 Data. Atlanta, 
GA: Centers for Disease Control and Prevention, 2015. http://
www.cdc.gov/injury/wisqars/fatal.html.

7. The U.S. Department of Health and Human Services. Heatlhy 
People 2020 Topics and Objectives: Injury and Violence Preven-
tion. Healthy People 2020. Washington, DC: The U.S. Depart-
ment of Health and Human Services, 2014.

8. Blows S, Ivers RQ, Connor J, Ameratunga S, Ameratunga M, 
Norton R. Seatbelt non-use and car crash injury: an interview 
study. Traffic Inj Prev 2005;6(2):117-9.

9. Boyd R, Kresnow MJ, Dellinger AM. Adult seat belt use: does 
the presence of children in the household make a difference? 
Traffic Inj Prev 2008;9(5):414-20.

10. The Department of Public Safety at the Rhode Island State Po-
lice. Seat Belt and Car Seat Recommendations. North Scituate: 
State of Rhode Island, 2012.

11. Raboin KA, Chaudhary NK. 2014 Seat Belt Use in Rhode Island. 
RI DOT Driven to get you there. Providence: The Office on 
Highway Safety at the Rhode Island Department of Transpor-
tation, 2014:26 http://www.dot.ri.gov/documents/community/
safety/2014_Seat_Belt_Usage.pdf.

12. Briggs NC, Lambert EW, Goldzweig IA, Levine RS, Warren RC. 
Driver and passenger seatbelt use among U.S. high school stu-
dents. Am J Prev Med 2008;35(3):224-9.

Authors
Yongwen Jiang, PhD, is a Senior Public Health Epidemiologist in 

the Center for Health Data and Analysis at the Rhode Island 
Department of Health, and Clinical Assistant Professor in the 
Department of Epidemiology, School of Public Health, Brown 
University.

Michael Sprague, MA, is the principal planner of the traffic 
research at the Rhode Island Department of Transportation.

Beatriz Perez, MPH, is the Manager of Violence and Injury 
Prevention Programs at the Rhode Island Department of 
Health.

Tara Cooper, MPH, is the Health Surveys Manager in the Center 
for Health Data and Analysis at the Rhode Island Department 
of Health.

Despina Metakos is the Highway Safety Program Coordinator at 
the Rhode Island Department of Transportation.

Samara Viner-Brown, MS, is the Chief of the Center for Health 
Data and Analysis at the Rhode Island Department of Health.

Disclosure
The authors have no financial interests to disclose.

Correspondence
Yongwen Jiang, PhD
Rhode Island Department of Health
3 Capitol Hill
Providence, RI 02908-5097
yongwen.jiang@health.ri.gov

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  M A Y  W E B P A G E M A Y  2 0 1 5 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   37

http://www.cdc.gov/nchs/data/databriefs/db178.pdf
http://www.cdc.gov/nchs/data/databriefs/db178.pdf
http://www.cdc.gov/injury/wisqars/fatal.html
http://www.cdc.gov/injury/wisqars/fatal.html
http://www.dot.ri.gov/documents/community/safety/2014_Seat_Belt_Usage.pdf
http://www.dot.ri.gov/documents/community/safety/2014_Seat_Belt_Usage.pdf
mailto:yongwen.jiang%40health.ri.gov?subject=
http://www.rimed.org/rimedicaljournal-2015-05.asp

	COVER
	CONTENTS - Commentary, Features
	CONTENTS – News/People
	CONTENTS - Contributions
	COMMENTARY: Friedman
	COMMENTARY: Rakatansky
	LETTER: Fiorito
	CONTRIBUTION: Actual and Perceived HBV Status Among Asian Pacific Islander Americans in Rhode Island
	CONTRIBUTION: Expectation, the Placebo Effect and the Response to Treatment  
	CONTRIBUTION: How Expectation Works: Psychologic and Physiologic Pathways
	CASE REPORT: Divergent Elbow Dislocation and Risk of Compartment Syndrome
	CASE REPORT: ‘Angina’ of the papillary muscle: an overlooked but reversible etiology of mitral regur
	ED CPC: Chest Pain in a 60-Year-Old Man
	HEALTH: Socio-demographic Variation of Adult Seatbelt Non-use in Rhode Island – Different Data Sourc
	HEALTH: Vital Statistics
	RIMS NEWS
	NEWS
	PEOPLE: Recognition, Appointments, Research
	OBITUARIES
	HERITAGE: 150 Years Ago: Vigil at Lincoln’s bedside

