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a b s t r a c t

The prevailing risk of traffic fatalities is much larger in rural areas compared to urban areas. A number of
explanations have been offered to explain this including road design, emergency medical service proxim-
ity, and human factors. This research explored the potential contribution of rural driver attitudes that may
underlie the increased fatal crash risk in rural environments. This analysis examined differences between
rural and urban drivers in terms of self-reported risk taking for driving behaviors associated with fatal
crashes and attitudes toward safety interventions using a large-scale survey. The results suggested that
rural drivers engage in riskier behavior, such as not wearing seatbelts, because they have lower percep-
tions of the risks associated with such behaviors. Results also suggested that vehicle type (e.g., pickup
trucks versus passenger vehicles) may be related to seatbelt compliance and frequency of driving under
the influence of alcohol. Rural drivers perceived the utility of government-sponsored traffic safety inter-
ventions to be lower than their urban counterparts. This study provides insights into the role of the human
factor in rural fatal crashes and provides policy suggestions for developing safety interventions that are
designed with respect to the psychosocial factors that define the rural culture.

© 2009 Elsevier Ltd. All rights reserved.

1. Introduction

The death rate from many common causes in the United States
(US) is significantly higher in rural, compared to urban areas
(Eberhardt et al., 2001), even accounting for the older age of the
rural population (Wright et al., 1985). This higher mortality rate
among rural residents can be attributed to a higher incidence of
unintentional injury and traumatic deaths (Svenson et al., 1996).
Per vehicle mile traveled, the total number of annual traffic fatali-
ties and the rate of fatalities are higher in rural areas (NHTSA, 2001).
The higher fatal crash rate within rural, compared to urban areas,
begs the question of why rural crashes are predisposed to be fatal
(Zwerling et al., 2005). To answer this question, we must recognize
that the types and conditions of the crashes in rural areas are dis-
tinct from those in urban areas. In comparison, fatal rural crashes
more often involve the following characteristics: (1) more than one
fatality per crash; (2) male driver; (3) younger driver; (4) alcohol
consumption; (5) truck involvement; (6) higher speed; (7) vehi-
cle rollover; (8) head-on collision; and (9) ejected person due to
seatbelt non-compliance (Blatt and Furman, 1998; NHTSA, 2001,
1996).

∗ Corresponding author. Tel.: +1 612 624 4614; fax: +1 612 624 8930.
E-mail addresses: mickr@alumni.clemson.edu (M.E. Rakauskas),

nward@coe.montana.edu (N.J. Ward), gerbe001@umn.edu (S.G. Gerberich).
1 Western Transportation Institute, Montana State University, MT, USA.

There are three main factors that may explain the higher fatal-
ity crash rate in rural areas. First, design elements related to the
instance or outcome of a crash may distinguish rural and urban driv-
ing environments. For example, a majority of fatal crashes occur on
high speed two-lane, two-way highways that are typically located
through rural areas (Blatt and Furman, 1998). This means that rural
crashes may often result from unsafe speeds for the road condi-
tions present. Road curvature may also play a role; although 15% of
all rural crashes occur on non-straight roads, these roads account
for 30% of all rural fatal crashes (NHTSA, 2001). In addition, the
method and frequency at which drivers sample visual information
from these environments may also play a role, where the seemingly
less complex rural environments lead drivers to adapt inappro-
priate or maladaptive strategies (Crundall and Underwood, 1998).
These differences may suggest that the driving environment is more
hazardous in rural than in urban areas, resulting in more fatalities.

Second, it has been proposed that the higher fatality rate in
rural areas is related to how fast medical personnel can respond
to a crash. Medical treatment in the first “golden hour” after a trau-
matic crash increases the probability of patient recovery (Champion
et al., 1999). Given the low density of population and few medical
care facilities in rural areas, proximity to medical care seems to be a
significant factor for outcome of fatal crashes (Svenson et al., 1996)
rather than the quality of medical care (Chen et al., 1995). It has been
documented that response time to a rural crash by Emergency Med-
ical Services (EMS) is typically longer than for urban areas (Svenson
et al., 1996), which may reflect a delay in both notification of a crash

0001-4575/$ – see front matter © 2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.aap.2009.05.008
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as well as the response to that crash (Champion et al., 1999). Indeed,
it was estimated that approximately 30% of EMS crash responses in
rural areas between 1993 and 1997 took longer than 1 h, compared
to less than 8% for urban cases (Champion et al., 1999). These delays
may be why the dead-at-scene rate in rural areas is higher than it
is for urban areas (Brown et al., 2000).

Third, there may be attitudinal and psychological differences
between rural and urban drivers in the perception of risk fac-
tors and safety interventions. This supposition is based on the fact
that most rural crashes involve rural residents while most urban
crashes involve urban residents (Blatt and Furman, 1998). More-
over, rural crashes are over-represented by male and young drivers
who reportedly demonstrate risk-taking behaviors and inappro-
priate attitudes toward traffic safety (Blatt and Furman, 1998).
The attitudes and behaviors of rural residents may be engendered
by the prevailing culture within rural areas, including a predilec-
tion toward inaccurate appraisals of risk factors associated with
crashes, and incorrectly attributing risk to external factors (Sticher,
2005). However, the hypothesis that rural attitudes predispose rural
drivers to engage in behaviors that increase crash risk has seldom
been examined scientifically.

By understanding the human factors in fatal traffic crashes
attributed to these psychological differences, we may strategically
develop interventions (e.g., education or enforcement programs)
to best address the needs and culture of a particular community.
Specifically, a number of behavioral factors have already been iden-
tified as potential contributors to the higher rural fatal crash rate.
For example, there are lower rates of seatbelt and child safety seat
use in rural areas in the US (NHTSA, 1996) and Minnesota crashes
statewide, in both 2005 and 2006, confirm that the percentage of
unbelted occupants killed or injured is more than double in rural
versus urban areas (FARS-NHTSA, 2006). Recent fatal crash data
(NHTSA, 2006a) has also shown that, “restraint use among fatally
injured occupants of SUVs and pickup trucks is much lower com-
pared to passenger cars and vans” (p. 3). Therefore, there is the
potential to address specific crash risks for particular sub-groups
of drivers, e.g., rural SUV and truck drivers who frequently do not
wear safety belts.

The purpose of this study was to address deficiencies in the
knowledge base, pertinent to this problem by investigating differ-
ences between residents from rural and urban areas. Respondents
were asked to complete a number of questionnaires relating to their
personality and social influences for driving behaviors as well as
questionnaires relating to their own driving behaviors. The over-
all goal was to better understand regional safety culture trends in
order to improve future policies and safety interventions. Based on
previous findings (Sticher, 2005), it was hypothesized that respon-
dents from rural areas will report having personality and social
influences as well as driving behaviors that reflect more inaccu-
rate appraisals of risk factors and incorrect attribution of risks
to external factors when compared to respondents from urban
areas.

2. Methods

2.1. Selection of geographic regions

Data for all 87 Minnesota (MN) counties were tallied between
the years 2000 and 2004 to determine the fatality rates per
100 million vehicle miles traveled (100M VMT) for each county
(range = 0.56–3.06). Our rural region was composed of three coun-
ties that represented a range of traffic fatality rates (M = 1.73, for
the 78 rural MN counties). These counties did not have a major
paved, undivided road with a speed limit greater than 60 mph
within their boundaries and they did not contain a city with a pop-
ulation over 5000, which is the current accepted definition of a

rural area by the Minnesota Department of Transportation. In each
selected rural county, approximately 1000 surveys were mailed
to randomly selected addresses, split evenly among our three age
groups.

Our urban region was composed of three counties represent-
ing the most densely populated areas of Minnesota and having the
highest total VMT. These counties have some of the lowest fatal-
ity rates per 100M VMT in Minnesota (M = 1.14, for the 9 urban MN
counties). In order to sample people from the most populated areas
within these counties, participants were only selected from the
top 10 populated cities within each selected urban county. In each
selected urban county, approximately 650 surveys were mailed to
randomly selected addresses, split evenly among our 3 age groups.

2.2. Participants

Participants were selected equally (and randomly) from three
age groups, based on the 2000 Minnesota census population
pyramids (Minnesota Department of Administration, 2006). The
purpose of having these groups was to ensure that we sampled
from a range of ages that represent known high-risk (i.e., young and
older) age groups and heavily represented (i.e., middle) age groups
currently on the road. It was not our intention to make comparisons
among these age groups which explains why participant age was
used as a covariate in our analyses. The three age groups were:

• Young: 18–26 years old (birth years 1980–1987), representing
approximately 12% of Minnesota’s population.

• Middle: 30–50 years old (birth years 1955–1975), representing
approximately 33% of Minnesota’s population.

• Old: 65 years or older (birth years 1940 or earlier), representing
approximately 12% of Minnesota’s population.

Potential survey participants were selected from Minnesota
drivers’ license data issued to the Division of Epidemiology at the
University of Minnesota in August of 2005. The cases were selected
by age group and geographical area and then randomized. We
excluded potential recipients if their license was expired or not
valid, if they only held an Identification card, or if they held a
moped- or permit-only status.

2.3. Survey protocol

Participants were sent a postcard one week prior to receiving the
survey packet to tell them a survey was forthcoming. Subsequently,
the survey packet contained a welcome letter, an instruction sheet,
a survey booklet (8-page booklet, folded and stapled), and a return
envelope. The survey asked participants if they wished to take part
in a $50 Target gift card drawing; 20 winners were selected at
random from the returned surveys. Participants then received a
postcard a few weeks after receiving the packet to remind them
to answer the survey. Participants who did not respond to the first
mailing were sent a second survey packet six weeks after the first
packet mailing.

2.4. Dependent measures

These measures were intended to assess general risk-taking ten-
dencies. This included respondents’ propensity to commit driving
violations or engage in risky driving behaviors, as well as their
associated perceptions of risk associated with these behaviors. The
survey also assessed driver attitudes toward common traffic safety
interventions that target risky driving behaviors. These surveys
measured personality and social influences as well as self-reported
driving behaviors of the respondents.
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Table 1
Eigenvalues, accounted variance, reliability, and specific items from the survey that compose the intervention categories.

Intervention category Survey items

Enforcement • Increase law enforcement presence on roads.
Eigenvalue 6.79 • Pass a law making seatbelt usage mandatory.
Accounted variance 34% • Install cameras to automate enforcement of red light running and speed violations.
Reliabilitya 0.84 • Work with the courts to prevent the reduction or dismissal of charges or fines for traffic safety citations.

• Foc us existing law enforcement on speed limit offenders.
• Focus existing law enforcement on offenders not wearing seatbelts.
• Focus existing law enforcement on offenders who have children not secured in a seatbelt or a safety seat.
• Focus existing law enforcement on driving under the influence (DUI) offenders.
• A law banning cell phone use while driving.

Engineering • Perform safety inspections of dangerous road segments.
Eigenvalue 1.71 • Support increase in winter snow clearing and roadway maintenance.
Accounted variance 9% • Improve the state’s capabilities to record crash data.
Reliability 0.79 • Place additional road signs, lane markings, and barriers to help drivers stay on the road.

• Form a legislative action committee and governor’s traffic safety panel to develop traffic safety policies.
• Implement a state-wide system to improve emergency response services for traffic crashes.
• Improve road engineering such as clearing sight obstructions, increase lighting, adding speed bumps,
• Upgrading traffic lights, and adding lanes at intersections.

Education • Implement stricter licensing requirements for novice drivers (i.e., “graduated licensing”).
Eigenvalue 1.20 • Provide public education efforts to increase awareness of traffic safety.
Accounted variance 6% • Enhance driver education instruction, training materials, and behind the wheel experience for teen drivers.
Reliability 0.68 • Enhance driver education instruction, training materials, and behind the wheel experience for older drivers.

a Cronbach’s alpha.

2.4.1. Personality and social influences
2.4.1.1. Sensation-seeking scale: thrill and adventure seeking sub-
scale. This 10-item survey is used to identify individual differences
in sensation-seeking, such as a person’s “. . . desires to engage
in sports or activities involving some physical danger or risk”
(Zuckennan, 1994). This scale has been found relevant to driving
research in that individuals found to have high sensation-seeking
also often exhibit dangerous driving behavior (Jonah, 1997). The
survey uses a forced response format in which respondents must
choose the more desirable of two listed situations. Higher scores on
this scale represent higher thrill seeking tendencies. It was expected
that rural drivers’ higher crash risk may be related to higher levels
of sensation-seeking.

2.4.1.2. Social Motivation Questionnaire (SMQ). This 10-item survey
is used to identify mild social deviance (West et al., 1993) by asking
drivers to read a list of behaviors and actions that usually require
moral judgments. Respondents are asked how likely it is they would
engage in that behavior or action if they knew they would not get
caught and rate how likely they would be to do them on a 3-point
scale; 1 = “Not at all likely”, 2 = “Somewhat likely”, and 3 = “Very
likely”. Higher scores on this scale represent a lower social con-
sciousness. This scale has been found relevant to driving research
in that high SMQ scores are positively correlated with speed, driv-
ing violations, and number of crashes (West et al., 1993). Because
rural drivers are part of smaller communities, it was expected that
rural respondents would have a higher degree of social motivation
(i.e., lower SMQ scores).

2.4.1.3. Safety intervention utility. A 20-item questionnaire was cre-
ated by the researchers to measure the perceived utility of common
safety interventions that were proposed in the Minnesota Compre-
hensive Highway Safety Plan. Participants were asked how effective
each intervention would be in their community on a 4-point scale
from ‘Ineffective’ to ‘Effective’. They were also asked how desirable
each intervention would be for them in their community on a 4-
point scale from ‘Undesirable’ to ‘Desirable’. For each intervention,
the ratings on these two scales were then multiplied to obtain a
perceived utility score.

In order to reduce these utility scores into sensible categories,
a principal components analysis with varimax rotation was run

and three components were extracted that had eigenvalues greater
than one (see Table 1 for eigenvalues of interpreted components),
accounting for 49% of the variance in the three-factor solution. The
following component categories were shown as sufficiently reli-
able based on a Cronbach’s alpha reliability analysis (see Table 1 for
alpha levels):

• Enforcement programs involved traffic safety interventions that
relied on traffic laws and law enforcement.

• Engineering programs involved traffic safety interventions based
on engineering solutions that target the road network and signal
control devices.

• Education programs involved traffic safety interventions based on
informing and training the driving population.

Rural residents may be distrustful of government involvement
(Rothe and Elgert, 2003) and therefore it was expected that rural
respondents would report lower utility levels for all three interven-
tion categories compared to urban respondents.

2.4.2. Reported driving behaviors
2.4.2.1. Driving slips, errors, and violations (DBQ). The 28-item Driv-
ing Behavior Questionnaire (DBQ) has been developed and widely
used to identify three categories of driver errors or mistakes that
may be related to traffic safety (Reason et al., 1990). The question-
naire was modified from its original British-dialect version in order
to reflect a North American dialect (e.g., ‘junction’ was changed to
‘intersection’) and driving protocol (e.g., ‘right’ turns were changed
to ‘left’ turns). Respondents were asked to indicate how frequently
they remember exhibiting examples of three categories of driver
errors and mistakes. Items are aggregated within each category to
produce a score that reflects the respondent’s tendency to exhibit
each category of driver errors or mistakes:

• Lapses and slips are unintentional errors and mistakes that are
relevant to the driving context, but may not increase crash risk.

• Driver errors are defined as unintentional mistakes made by
drivers that can increase crash risk.

• Deliberate violations involve intentional violation of traffic regu-
lations, rules, and laws that govern driving.
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Rural residents may make incorrect attributions toward external
factors (Blatt and Furman, 1998); therefore, it was expected that
rural respondents would report fewer lapses, errors, and violations
compared to urban respondents.

2.4.2.2. Fatality factors. A questionnaire was created by the
researchers in order to quantify the attitudes of respondents regard-
ing types of high-risk driving behaviors that are targeted by the
Minnesota Toward Zero Deaths (TZD) program and the Minnesota
Comprehensive Highway Safety Plan (Minnesota CHSP, 2007).
These represent driving activities that are often linked to fatalities
on the road, e.g., alcohol use, speeding, and seatbelt usage. Partici-
pants were asked how frequently they recalled engaging in the list
of activities in the past 12 months on a 6-point scale from ‘Never’
to ‘Always’. They were also asked how dangerous the activities
were perceived to be on a 6-point scale from ‘Not at all danger-
ous’ to ‘Extremely Dangerous’, to correspond with the number of
scoring choices presented on the majority of surveys within the
packet. Although the survey included many more items, this anal-
ysis will focus on the reported frequency and perceived level of
danger (i.e., “dangerousness”) for three individual items commonly
associated with the highest fatal crash risk: speeding above the
posted speed limit; driving while intoxicated; and seatbelt non-
compliance. It was expected that rural respondents would have
inaccurate appraisals of these risk factors (Blatt and Furman, 1998)
resulting in higher frequency and lower perceived danger of these
fatality factors when compared to urban respondents.

2.5. Response and data cleaning

We received an overall response rate of approximately 32% (1622
responses from 4978 surveys distributed). Returned surveys were
excluded if the respondent did not match our record for age, gender,
or postal (zip) code. Surveys were also excluded if the respondent
address placed them in a rural region but they reported that they
perceived themselves to live in an urban or suburban area; con-
versely, surveys were excluded if an urban respondent perceived
that they lived in a rural area. The final sample consisted of 1399
valid response sets.

Table 2 shows some relevant demographics of the sample by
rural and urban areas. Rural residents reported living in rural
areas longer and living in urban areas for less time than urban
respondents reported. Rural residents also reported living in their
current residence longer than urban residents reported. There
were no differences between the two regions in overall gender
composition or the number of years since obtaining a driver’s
license.

Table 2
Sample demographics by area.

Demographic measure Rural Urban

Number of valid responses 828 571

Percent responding. . .
Female 55% 57%
College degree 32% 56%**

Mean. . .
Age 52 55**

Years lived at current residence 20 16**

Years lived in rural areas 38 7**

Years lived in urban areas 6 21**

Years since obtained license 33 36

Note: for significance, Wilcoxon signed ranks test (Z) was used for percentages, two-
tailed t-test for means.

** p < 0.01.

Two considerations were made in order to adjust for potential
survey response biases. There was a significant difference in the
mean age of respondents from rural and urban regions. To help
control for this and to control for other potential age effects, birth
year was used as a covariate in all analyses. Although gender was
evenly represented over both regions, the results of a chi square
analysis suggested that females may have been over-represented
in our sample, X2 = 20.42, p < 0.001. To help control for this and to
control for other potential gender effects, gender was also used as
a covariate in all analyses.

3. Results

In order to explore NHTSA (2006a) finding that pickup truck
and SUV drivers may be less inclined to use seatbelts, we included
respondents’ reported primary vehicle type in our analyses. We
specifically examined differences in responses between the pri-
mary vehicle types represented: passenger car, pickup truck,
SUV, van/minivan, and any others (Table 3); 20 participants were
removed from all analyses for not reporting a primary vehicle
type.

For all measures, a 2 (region) × 5 (vehicle type: passenger car,
pickup truck, SUV, van/minivan, other) between-subjects fixed
factor ANCOVA was performed. ANCOVA results and means for
regional differences are reported in Table 4. To identify the source(s)

Table 3
Distribution of primary vehicle types by area and over all respondents.

Primary vehicle type Region All

Rural Urban

Passenger car 54% 67% 60%
Pickup truck 19% 8% 15%
Sport utility vehicle (SUV) 10% 13% 12%
Van or minivan 11% 8% 10%
Other 5% 4% 4%

Table 4
Significant means for region and gender comparisons.

Dependent measures Regional differences

Means ANCOVA

Rural Urban F p

Personality and social influences
Sensation-seeking 3.14 3.83 (1,1299) = 12.00 0.001**

Social motivation 1.43 1.46 (1,1364) = 1.36 0.244

Safety intervention utility
Enforcement 9.92 10.77 (1,1341) = 12.85 0.001**

Engineering 9.70 10.27 (1,1333) = 5.24 0.022*

Education 10.57 10.88 (1,1334) = 1.29 0.256

Reported driving behaviors
Driving Behavior Questionnaire

Lapses and slips 1.65 1.66 (1,1357) = 0.22 0.636
Driver errors 1.44 1.45 (1,1357) = 0.09 0.795
Deliberate violations 1.57 1.71 (1,1357) = 15.76 0.001**

Speeding above the limit
Dangerousness 3.95 3.81 (1,1306) = 1.75 0.186
Frequency 2.12 2.48 (1,1356) = 16.89 0.001**

Driving under the influence
Dangerousness 5.54 5.65 (1,1297) = 1.67 0.196
Frequency 1.18 1.22 (1,1347) = 1.32 0.251

Seatbelt non-compliance
Dangerousness 4.44 4.82 (1,1300) = 12.20 0.001**

Frequency 1.96 1.50 (1,1354) = 27.80 0.001**

* Significance denoted at p < 0.05 level.
** Significance denoted at p < 0.01 level.
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of significant main effects for vehicle type relative to the largest
primary vehicle type (passenger cars, see Table 3), post hoc pair-
wise comparisons between passenger cars and each vehicle type
were made using a Bonferroni adjustment in order to preserve a
family-wise error rate (pfw < 0.05; ptest = 0.0125). Age (birth year)
and gender were included as covariates and significant main effects
for both are reported below in terms of the correlation between
age or gender and the factor (all significant correlations reported
are at p < .01). Reported means have been adjusted to account for
significant covariate effects. In addition, the direction of a signifi-
cant covariate’s relationship is reported in the text by a correlation
between the covariate and the variable.

3.1. Personality and social influences

3.1.1. Regional differences
Rural respondents had significantly lower sensation-seeking

tendencies and had lower perceived utility of enforcement and
engineering interventions than did the urban drivers (Table 4).
There was no significant difference between regions for the per-
ceived utility of education programs or for social deviance on the
SMQ.

3.1.1.1. Vehicle type differences. There was a significant main effect
of vehicle type for the utility of engineering interventions,
F(4,1333) = 3.62, p = 0.006. Post hoc tests indicated that passenger
car drivers reported engineering interventions had more utility
(M = 10.40) than did SUV drivers (M = 9.61) or van/minivan drivers
(M = 9.62). The main effect for vehicle type was not significant for
the sensation-seeking, social motivation, or the enforcement or
education intervention utility measures (all p ≥ 0.360).

3.1.1.2. Age trends. Respondent age was a significant covariate
indicating that older respondent age was associated with lower
sensation-seeking tendencies (r = 0.52), lower motivation toward
social deviance (r = 0.45), higher perceived utility for enforce-
ment programs (r = −0.48), higher utility for engineering programs
(r = −0.17), and higher utility for education programs (r = −0.26)
compared to younger age.

3.1.1.3. Gender trends. Gender was a significant covariate indicating
that males were associated with higher sensation-seeking (r = 0.21),
lower social deviance (r = 0.45), lower perceived utility for enforce-
ment programs (r = −0.15), lower utility for engineering programs
(r = −0.14), and lower utility for education programs (r = −0.09) than
female respondents.

3.1.2. Reported driving behaviors
3.1.2.1. Regional differences. Compared with urban respondents,
rural respondents reported: committing significantly fewer driving
violations (DBQ); speeding 10 mph above the posted speed limit less
frequently; not wearing a seatbelt more frequently; and that it was
less dangerous to not wear a seatbelt (Table 4). There were no dif-
ferences between regions for tendencies to commit slips and lapses
or driver errors for the DBQ measures, in reported dangerousness
of speeding over the limit, or for dangerousness or frequency of
driving while intoxicated.

3.1.2.2. Vehicle type differences. There was a significant main effect
of vehicle type for frequency of driving under the influence
[F(4,1347) = 3.49, p = 0.008] and frequency of not wearing a safety
belt [F(4,1354) = 3.76, p = 0.005]. Post hoc tests indicated that pickup
truck drivers reported driving under the influence more frequently
(M = 1.32) and had higher seatbelt non-use (M = 1.96) than did pas-
senger car drivers (M = 1.17 and M = 1.59, respectively). The main
effect for vehicle type was not significant for the lapses, errors, or

violations DBQ measures, for dangerousness or frequency of speed-
ing over the limit, for dangerousness of driving while intoxicated,
or for dangerousness of not wearing a seatbelt (all p ≥ 0.072).

3.1.2.3. Age trends. Respondent age was a significant covariate,
indicating that compared to younger, older respondent age was
associated with reported fewer slips and lapses (r = 0.13), fewer
driver errors (r = 0.14), and fewer driving violations (r = 0.44) on
the DBQ dimensions, higher perceived dangerousness (r = −0.10)
and lower frequency of speeding above the posted limit (r = −0.39),
lower frequency of driving while intoxicated (r = 0.26, p < 0.001),
and lower frequency of seatbelt non-use (r = 0.19). Respondent age
was not a significant covariate for dangerousness of driving under
the influence or dangerousness of driving without a safety belt
(both p ≥ 0.138).

3.1.2.4. Gender trends. Gender was a significant covariate indicat-
ing that males versus females were associated with: more DBQ
driving violations (r = 0.14); lower perceptions of dangerousness
(r = −0.232) and higher frequency (r = 0.68) of speeding above the
posted limit; lower dangerousness (r = −0.09) and higher frequency
of driving while intoxicated (r = 0.10); and lower dangerousness
(r = −0.23) and higher frequency (r = 0.187) of seatbelt non-use. Gen-
der was not a significant covariate for DBQ lapses or errors (both
p ≥ 0.256).

4. Discussion

4.1. Regional differences

Urban, compared with rural, respondents reported driving
above the posted speed limit more frequently, which may be
explained by a number of hypotheses. First, urban respondents
also had higher sensation-seeking scores which may suggest that
they are inclined toward speeding and may also suggest why they
are more willing to admit that they do speed. However, driving in
urban areas which have lower speed limits may also be a reason
why these drivers reported speeding more often (i.e., the lower the
speed limit, the easier it would be to drive above that speed), or per-
haps urban drivers are made to be more aware of the speed limit by
more frequent signage and enforcement. Rural drivers may not have
reported speeding as much due to inappropriately high speed limits
in rural areas, or possibly because they were being less truthful in
their responses from being distrustful of government involvement
(Rothe and Elgert, 2003). Regardless of the motivation, the fact that
crashes in rural areas more frequently result in fatalities (Zwerling
et al., 2005) suggests that this regional difference does not seem
to directly impact the difference in fatality risk between rural and
urban areas.

Although rural respondents also reported being less inclined
toward sensation-seeking or committing violations, they reported
not wearing a seatbelt as often as urban residents and they per-
ceived not wearing a seatbelt to be less dangerous than did their
urban counterparts. Where rural driving behavior may not gener-
ally be more dangerous, rural drivers do accept more risks in terms
of seatbelt non-compliance whereby they are effectively choosing
not to decrease the severity of injuries during a crash. These findings
suggest that traffic safety policy to improve seatbelt compliance
in rural areas should focus on increasing the perception of danger
associated with not using a seatbelt while driving. Seatbelt com-
pliance and crash safety have been further hindered by the lack
of a primary seatbelt law in Minnesota (i.e., police currently cannot
stop drivers for not wearing a seatbelt alone, although they can give
them a citation if the driver is pulled over for another infraction).
Passing a primary seatbelt law would be an effective measure for
dramatically reducing fatalities (Minnesota Safety Council, 2009)
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while also promoting the dangers of seatbelt non-compliance to
the public.

An intervention method that has been adopted by insurance
companies in Europe to affect perceptions of seatbelt use involves
simulating rollover conditions. The program invites drivers and pas-
sengers to wear seatbelts while sitting in a vehicle mounted on
a rotating (roll) axis. The vehicle is then rotated with the belted
drivers and passengers inside so they can experience the benefit of
the seatbelts during a simulated rollover crash. It is expected that
this process will adjust their perceptions of the value of wearing
seatbelts. Admittedly, this program does not directly affect percep-
tions of the danger of not wearing seatbelts, but the overall change
in attitude toward seatbelts may be beneficial to seatbelt com-
pliance. Other education programs could focus on the dangers of
seatbelt non-compliance by emphasizing fatal crashes that could
have been survived if the seatbelt had been used. Given the steep
learning curve that novice drivers face, the efficacy of a seatbelt edu-
cation program at reducing fatalities would likely be improved if it
were part of a drivers’ education program. The higher seatbelt non-
compliance reported by rural drivers in this study also suggested
that seatbelt enforcement campaigns could be efficiently targeted
in rural areas.

The utility ratings of enforcement and engineering interven-
tion program types showed that residents of rural, compared with
urban, areas felt that these categories of interventions were less
useful. Education programs were perceived to be most useful by
both rural and urban respondents suggesting a US preference for
interventions that do not involve enforcement and control of indi-
vidual driving rights. As expected from a rural sample characterized
as distrustful of government involvement (Rothe and Elgert, 2003),
the lower rural rating of intervention utility may result from the
perception that these interventions are administered by the gov-
ernment. Moreover, rural culture is also generally deterministic
(Rothe and Elgert, 2003) in terms of its view about events impact-
ing life such that interventions targeting traffic crashes may be
seen as superfluous. These results emphasize the need for traffic
safety policy to be guided by local cultural factors and to incorpo-
rate the psychosocial factors that govern driver behavior in rural
communities (Ward, 2007).

4.2. Vehicle type differences

Unexpected effects emerged when examining the differences
between respondents who drove different types of vehicle on a reg-
ular basis. First of all, car drivers found engineering interventions to
have more utility than did drivers of SUV or van vehicle types. This
may suggest that drivers of the latter two vehicle types put more
trust in the structure of their vehicles than they do on engineering
interventions, intended to increase crash safety.

Car, compared to pickup truck, drivers also reported driving less
frequently while intoxicated or driving without a seatbelt. Although
the interactions between vehicle type and residency area were not
significant, these findings may suggest safety decrements for res-
idents in rural areas in that there are proportionally more pickup
truck drivers in rural areas than in urban areas (as suggested by our
sample response, Table 3). The finding in relation to seatbelt non-
compliance corroborates a NHTSA (2004) analysis that pickup truck
drivers may wear seatbelts less often than drivers of other vehicles,
especially in rural areas.

From these results, it is apparent that pickup truck drivers
may have an additional negative attitude toward seatbelts that is
preventing them from wearing them. Indeed, there could be a “sub-
culture” among pickup truck drivers that it is considered “normal”
to not wear seatbelts while driving pickup trucks. Alternatively,
jobs that require trucks, such as driving within the property of a
farm, may give drivers a large sample of short trips where wearing

a seatbelt hinders the drivers ability to get in and out of the vehi-
cle quickly. These situations may also give drivers a false sense of
security in not encountering other vehicles on the road, obscuring
the threat involved in running the vehicle off of the road; although
this type of crash only accounted for 19% of all US crashes in 2005, it
accounted for 44% of all fatal crashes in the US (NHTSA, 2006b). This
suggests that traffic safety policies should consider education and
publicity campaigns that aim to alter the non-compliance norms
that may be motivating pickup drivers to abandon the use of seat-
belts, as also suggested by the findings of Poulter et al. (2008),
relating to large goods vehicle drivers. For example, a publicity cam-
paign used in the state of Montana (www.MostOfUs.com) states,
“Most Montanans (3 out of 4) Wear Seatbelts,” to retune the percep-
tions of drivers to the fact that most people do wear their seatbelts.
Whereas this campaign is directed at all drivers, this methodology
would benefit greatly by tailoring itself to focus on the specific sub-
culture of pickup drivers or for a particular rural area. Similarly, the
higher seatbelt non-compliance may suggest that seatbelt enforce-
ment campaigns could be efficiently targeted to rural owners of
pickup trucks.

5. Conclusions

The survey methodology demonstrated that rural drivers have
riskier attitudes than urban drivers toward seatbelt behaviors,
associated with a higher risk of having a fatal crash. These find-
ings suggest the need for education and enforcement directed
at rural populations to increase seatbelt compliance. In addition,
efforts need to be made to reduce ambivalent attitudes toward
seatbelt non-compliance and driving under the influence of alco-
hol among owners of pickup trucks. These interventions should
focus not only on reducing the undesirable behavior, but also on
increasing the perceived risk for engaging in these behaviors. It
is hoped that changing driver attitudes toward the risks of such
behaviors will allow safer behaviors to become self-regulated and
to propagate within rural communities. Given that rural commu-
nities are least accepting of traffic safety interventions imposed
on them by government agencies, care must be taken to develop
interventions that incorporate relevant psychosocial factors of the
rural culture. Indeed, it may be productive to explore intervention
deployment through local mechanisms rather than relying on tra-
ditional government or national agencies that are perceived to be
external to those communities. Future research should examine
methods of identifying and measuring the relevant psychosocial
factors that influence rural driver attitudes with the goal of devel-
oping a model to change driver attitudes, potentially leading to a
reduction in risky driving and an increase in acceptance of safety
interventions.

Although there is evidence that these trends may also hold true
in countries outside of the US (e.g., Kmet and Macarthur, 2006;
Dunsire and Baldwin, 1999), it should be kept in mind that the
sample examined in this study consisted of a Midwestern US popu-
lation. Further research should draw from a larger sample and work
to counter any self-report biases by monitoring these specific risk
factors during a longitudinal field study using instrumented vehi-
cles or by focused observational studies in both rural and urban
locales.
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