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Abstract Drivers who are unfamiliar with the roadways, locations of destinations, and generally distracted by the
newness of the surrounding are assumed to have different crash experiences, both with respect to causes and conditions. This
paper examines crash experiences from five year of crashes for two communities in Alabama to determine if there is a
significant difference in crash variables between different driver populations, out-of-state drivers versus in-state drivers and
out-of-town drivers versus local drivers. The data were analyzed using two statistical tests to evaluate the difference in
crashes. The results show that out-of-state and out-of-town drivers tend to have significant seasonal differences depending on
the community, have different types of crashes that tend to be focused on distracted driving and possibly searching behavior
and different driver age for the crash depending on the location. Interesting to note, other environmental factors such as
weather had no significant influence on crashes for the communities. Overall, the crashes were determined to be based on

distractions and inattentiveness of the driver unfamiliar with the roadway and community.
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1. Introduction and Background

Driving in communities where you are unfamiliar with the
roadways and locations of signs and signals can potentially
lead an increase in crashes or can potentially lead to a
decrease in crashes. The increase in crashes is hypothesized
based on the fact that the drivers not familiar with the
community will be distracted by visual aspects of the
community and will drive differently as they are seeking
unfamiliar locations, hotels, restaurants, etc. The decrease in
crashes is hypothesized based on the fact that drivers not
familiar with the community will drive more cautiously,
obeying traffic laws, and will notice signs and signals local
drivers often overlook. This paper seeks to identify which
hypothesis is correct and make assessment as to why crashes
for unfamiliar drivers are different.

These out of town drivers, or tourists, and their driving
characteristics have been included in traffic engineering
operation analysis through the driver population factor as
these drivers disrupt the normal flow of travel from drivers
who know the area thoroughly [1]. Therefore, it is expected
that these drivers will have different crashes and
expectations of causes and types of crashes.

Several studies of crashes for tourists have focused on
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fatalities and injuries in Australia [2-4]. These studies have
concluded that the majority of the crashes are attributable to
driving in unfamiliar surroundings. Another paper examined
crash experience in Southeast Asia and concluded similarly
that the unfamiliarity of the roadway contributed to the crash
[5]. A study of drivers in New Zealand concluded that there
is a higher percentage of fatal and injury crashes with
overseas drivers than the typical percentage of traffic crashes
for all drivers, indicating that overseas drivers are likely to
have more severe crashes than local drivers [6]. A study in
Greece concluded that the traffic injuries were greater than
local residence due to excess risk taken by drivers [7]. A
study in the Balearics (Spain) concluded that weather tended
to have a contributing impact on the number of crashes
experienced by tourist to the location [8]. There was a lack of
study examining crashes for out of town drivers in the United
States cities leading to this study.

This study examines the crashes for two areas/cities in
Alabama. The first is Selma and the second is the combined
cities of Gulf Shores and Orange Beach, referred to as The
Beach for this paper, See “Figure 1” for locations of the
communities within the state. These areas/cities were
selected to represent two unique communities in Alabama
that have different potential for tourists. Due to the historic
nature of Selma, Alabama and the Gulf of Mexico access
for The Beach. Examining the similarities of the two
communities, the population for Selma, AL was 20,756
according to the 2010 census [9] and the combined
population of The Beach was 15,182 according to the 2010
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census [10, 11].
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Figure 1. City Locations

This paper examines the differences in crashes between
local drivers and out of town/out of state drivers in a
community. The analysis is based on crashes collected from
the Critical Analysis Reporting Environment (CARE) crash
database maintained by the Center for Advanced Public
Safety at the University of Alabama. The database contains
several crash parameters that will be used to determine the
differences between drivers from Alabama and those from
outside Alabama as well as drivers from Alabama who live
within 25 miles of the crash location and those who live
greater than 25 miles from the crash location. Specific data
elements that will be examined will include the cause of the
crash, severity of the crash, age of the driver, among others.
The results of the paper include the differences in crashes to
determine what difficulties tourists are having driving in the
two communities and how tourists in the two communities
are having differences.

2. Study Design

The study to compare crashes between local drivers to out
of town and out of state drivers examined the difference

in recorded crash data for crashes occurring in the two areas.
As mentioned, the data were taken from CARE database
for the communities and examined to determine similarities
and differences between the two driver classifications.
Essentially, a matrix of crash statistics was developed and
compared on numerous variables, see Table 1.

Table 1. Analysis for this Paper

Alabama Drivers versus Non-Alabama
Drivers

Comparison of Crashes
for Selma, Alabama

Alabama Drivers versus Non-Alabama
Drivers

Comparison of Crashes
for The Beach, Alabama

Non-Alabama Drivers Selma versus The Beach

Comparison of Crashes Local Drivers (within 25 miles) versus

for Selma, Alabama Out of Town Drivers (outside 25 miles)

Comparison of Crashes Local Drivers (within 25 miles) versus

for The Beach, Alabama | Out of Town Drivers (outside 25 miles)

Out-of-town drivers

(outside 25 miles) Selma versus The Beach

The crash data examined in the paper from CARE
includes the following variables:

* Month of Crash — this variable documents the month for
the crash to determine if there are temporal difference
in crashes
o January through December

* Primary Contributing Circumstance — this variable
identified the cause of the crash as indicated by the
report officer — the data were grouped as follows:

o Aggressive driving, Distraction, Failure to yield,
Failure to Yield at traffic control, Followed to close,
Improper maneuver, sight distance

* First Harmful Event — this variable identifies the object
which the vehicle crashed into or if it was a single
vehicle crash
o Collision with vehicle in traffic, Collision with an

object, Ran off road

* Manner of Crash — this variable identifies the portion of
the vehicle involved in the crash
o Angle (front to side) opposite direction, Angle (front

to side) same direction, Angle oncoming (frontal),
Vehicle backing: rear to rear , Vehicle backing: rear
to side, Head-on (front to front only), Rear end (front
to rear), Side impact (90 degree), Side impact
(angled), Sideswipe (opposite direction), Sideswipe
(same direction), Single vehicle crash

* Crash Severity — this variable identified the level of
crash
o Fatal injury, Incapacitating injury,

Non-incapacitation injury, Possible injury, Property
damage only

* Lighting conditions — this variable indicated the level of
vision at the time of the crash
o Dark (roadway not lighted), Dawn, Daylight, Dusk,

Dark (continuous lighting), Dark (spot illumination
both side of road), Dark (spot illumination one side)
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Weather — this variable is the current weather at the

time of crash

o Clear, Cloudy, Mist, Rain

Driver Age— this is the age of the driver causing the

crash

o 16, 17, 28, 19, 20, 21, 22-24, 25-34, 35-44, 45-54,
55-64, 65-74, 75 and older

Vehicle Maneuver — this variable is a report of how the

driver was operating the vehicle at the time of the crash

o Backing, Changing lanes, Entering main road,
Stopped for sign/signal, Making U-turn, Movement
essentially straight, Slowing/stopping, Turning left,
Turning right

Roadway condition — this variable is an indication of

the pavement

o Wet, Dry

Roadway Curvature and Grade — this variable is a

summary of the geometric layout of the roadway at the

location of the crash

o Curve left and level, Curve right and level, Straight
and level, Straight with downgrade, Straight with
downgrade, Straight with upgrade

The crash data were not identified for selected roadways
and therefore there is no indication of actual roadway the
crash occurred, the analysis is performed for the entire
communities.

3. Data Analysis

The analysis of the crash data was performed using a
chi-square test to determine if there was difference in
reported crashes for the various variables examining the
difference classifications [12]. For instances where there was
a significant difference in the variables, a 2-proportion test
was performed to determine which characteristics of the
variables were actually different [12]. The following sections
of the paper provide the results of the tests for the different
options identified in Table 1.

Table 2. Chi-Square Test Results for Out-of-state Versus Alabama Drivers

Crash Variables Selma (Out-of-State versus The Beach (Out-of-State Selma versus The Beach
Alabama Drivers) versus Alabama Drivers) (Out-of-State Drivers)
Month 0.165 0.009 0.000
P mg?rrcyuil‘;?;ﬁ:::“g 0.104 0.796 0.000
First Harmful Event 0.53 0.211 0.079
Manner of Crash 0.009 0.267 0.000
Crash Severity 0.992 0.059 0.092
Lighting Condition 0.547 0.144 0.091
Weather 0.897 0.556 0.848
Driver Age 0.014 0.000 0.006
Vehicle Maneuvers 0.011 0.539 0.017
Roadway Condition 0.668 0.95 0.857
Roadway Curvature and 0.05 0.148 0301
Grade

Figure 2.

Out-of-State Driver’s Home State that Crashed in Selma, AL
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3.1. Out-of-State versus Alabama Drivers

The first three analyses performed focused on out-of-state
versus Alabama drivers. As mentioned, a chi square test was
performed on the data to determine which variables showed
a significant difference in crashes between the two
populations. See Table 2.

3.1.1. Selma: Alabama versus Non-Alabama

The first analysis performed was a comparison of driver
from different states who experienced crashes in Selma, AL.
The states where drivers were licensed who had crashes in
Selma are show in “Figure 2.” As mentioned, a chi-square
test was used to identify if there were significant differences
between the crashes for the two populations (Alabama
drivers and non-Alabama drivers). A  subsequent
2-proportion test was performed to determine which
population had the larger difference. From the test, the
results obtained are shown in Table 2 and Table 3.

Table 3. 2-Proportion Test Results

Characteristics P-Value Greater Proportion
Side Impact (90 degrees) 0.005 Alabama
Sideswipe (Same direction) 0.011 Non-Alabama
55 to 64 years old 0.016 Non-Alabama

From Table 2, the key measures that differ between out of
state drivers and Alabama drivers are manner of crash and
driver age. From Table 3, the manner of crash, the
out-of-state residents are more likely to be the cause of
sideswipe (same direction) and less likely to be the cause of
side impact (90 degrees) crashes. The likelihood of increases
in sideswipe same direction crashes for non-Alabama
residents could be due to drifting in lanes when searching for
locations and unfamiliarity of the roadway system. It is
interesting to note that the Alabama driver’s manner of crash
didn’t impact crash severity, it is theorized that although the
Alabama residents had more side impact crashes, these
crashes probably took place on lower speed roadways and
therefore didn’t lead to higher severity crashes. For driver

age, older drivers from out-of-state were the cause of more
crashes in Selma than that population of Alabama residents.
These drives might be from the population of drivers that are
recent retirees traveling through Selma at a higher rate than
local residents and having increases in crashes.

3.1.2. The Beach: Alabama versus Non-Alabama

The second analysis performed was a comparison of
driver from different states who experienced crashes in two
communities being called The Beach, AL. The states where
drivers were licensed who had crashes in The Beach are
shown in “Figure 3.” As mentioned, a chi-square test was
used to identify if there were significant differences between
the crashes for the two populations (Alabama drivers and
non-Alabama drivers). A subsequent 2-proportion test was
performed to determine which population had the larger
difference. From the test, the results obtained are shown in
Table 2 and Table 4.

Table 4. 2-Proportion Test Results

Characteristics P-Value Greater Proportion
September 0.027 Alabama
December 0.003 Alabama

16 Years 0.003 Alabama
18 Years 0.021 Alabama
22 to 24 Years 0.040 Non-Alabama
35 to 44 Years 0.008 Non-Alabama
75 Years and Older 0.009 Alabama

From Table 2, the key measures that differ between out of
state drivers and Alabama drivers are month and driver age.
From Table 4, Alabama residents tended to have higher rates
of crashes in September and December, likely when many
out-of-state residences would not be visiting The Beach
community. For driver age, the likelihood of crashes was
higher for college age students (presumably spring break)
and parents who would likely have young children visiting
The Beach for summer vacations.

Figure 3. Out-of-State Driver’s Home State that Crashed in The Beach, AL
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3.1.3. Comparison of Out-of-State Drivers

The third comparison made was between non-Alabama
drivers within the two communities. This comparison was
made to determine if there were differences in out-of-state
driver crashes. The hypothesis is that out-of-state drivers in
The Beach will have different causes for the accidents
because of the differences in visual distractions and
differences in drivers in the two communities. The results
obtained are shown in Table 2 and Table 5.

Table 5. 2-Proportion Test Results

database as being the residence within 25 miles of the crash
(referred to as local drivers) and those from out-side of 25
miles (referred as out-of-town drivers). All drivers not from
Alabama were removed from the analysis. As mentioned, a
chi-square test was used to identify if there were significant
differences between the crashes for the two populations
(Local drivers and out-of-town). A subsequent 2-proportion
test was performed to determine which population had the
larger difference. From the test, the results obtained are
shown in Table 6 and Table 7.

Table 6. Chi-square test results

Lo Greater
Characteristics P-Value Proportion Selma The Beach | Selma versus
- Crash Variables (Out-of-town | (Out-of-town The Beach
April 0.039 Selma versus Local | versus Local | (Out-of-Town
June 0.000 The Beach Drivers) Drivers) Drivers)
July 0.000 The Beach Month 0.936 0.000 0.000
December 0.001 Selma Primary
Aggressive Operation 0.001 Selma Contrlbutlng 0.015 0.356 0.000
Circumstances
Failedto Yield R‘gli’g:"f'way from Stop | 046 Selma First Harmful Event 0.074 0.001 0.064
M f h 0.008 0.00 0.000
Other Distraction Outside the Vehicle 0.016 The Beach anner of Cras 7
- - Crash Severity 0.644 0.269 0.002
Other Failed to Yield 0.022 The Beach
Lighting Condition 0.17 0.005 0.001
Followed too Close 0.000 The Beach
— - - Weather 0.659 0.414 0.071
Misjudge Stopping Distance 0.000 The Beach
Driver Age 0.000 0.175 0.000
Unseen Object/Person/Vehicle 0.000 Selma -
Vehicle Maneuvers 0.079 0.041 0.000
Rear End (Front to Rear) 0.005 The Beach .
Roadway Condition 0.243 0.976 0.267
Side Impact (Angled) 0.005 Selma Road C :
oadway Curvature
Sideswipe (same Direction) 0.005 Selma and Grade 0.946 0.006 0.303
22-24 Years 0.005 The Beach
5564 Years 0.004 Selma Table 7. 2-Proportion Test Results
Characteristics P-Value | Greater Proportion
From Table 2, all the ke_y measures d}f_fer between out of Failed to yield: no control 0.025 Out-of-Town Drivers
state drivers when comparing the two cities. From Table 5, Failed to Yield Right-of- Way om0 o D
the month shows th'e impact of summer vacation travel. The from Stop Sign :
rear end cre'lshes 1nd1c'at.10n an increase in norl'—fpcused Misjudge Stopping Distance 0020 | Outeof-Town Drivers
driving, or distracted driving, at The Beach. Examining the Head-On (front 1o front only) 0.007 I Town Dt
-Un (Iron ront on . n- n Driver:
cause of the crash, The Beach tended to have causes more e'a - e 0 0. Y s Vef :
likely associated with distractions versus Selma and rear end Sideswipe - Same Direction 0.003 | Out-of-Town Drivers
crashes associated with flowing too closely and distracted 16 years 0.049 | Out-of-Town Drivers
driving. Driver age indicates that younger people are 17 years 0.000 In-Town Drivers
potentially more likely to visit The Beach which older 21 years 0.046 | Out-of-Town Drivers
drivers are potentially more likely to visit Selma. 55 to 64 years 0.003 | Out-of-Town Drivers
. 65 to 74 0.002 In-T Dri
3.2. Out-of-Town versus Local Drivers o 7 years 1" OWR Hvers
75 years or Over 0.002 In-Town Drivers

The second three analyses performed focused on
out-of-town versus local drivers. As mentioned, a chi square
test was performed on the data to determine which variables
showed a significant difference in crashes between the two
populations. See Table 6.

3.2.1. Selma: Local Drivers Versus Out-of-Town Drivers

The fourth analysis performed was a comparison of
crashes from Alabama and their distance to the community,
Selma, Alabama. These drivers were identified in the CARE

From Table 6, the key measures that differ between local
drivers and out-of-town drivers are primary contributing
circumstance, manner of crash and driver age. From Table 7,
out-of-town drivers in Selma tended to have crashes from no
control intersections while local drivers tended to have
crashes from stop signs. This result makes sense as
out-of-town drivers are more likely exiting onto the main
roadways from businesses than driving on local city streets
where stop signs are prevalent. The result that out-of-town
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drivers tended to misjudge stopping distance due to
unfamiliar knowledge of the roadways and potentially not
paying full attention to the roadway environment as well as
having more sideswipe accidents due to lane drifting. The
local drivers having a greater number of crashes for driver
over 65 is also logical as there are more drivers in this age
category likely to be driving in the community and fewer
elderly people traveling 25 miles to get to Selma.

3.2.2. The Beach: Local Drivers versus Out-of-Town Drivers

The fifth analysis performed was a comparison of driver
from Alabama and their distance to the community, The
Beach, Alabama. These drivers were identified in the CARE
database as being within 25 miles of the crash (referred to as
local drivers) and those from outside of 25 miles (referred to

visual distractions. The in-town drivers tend to have more
crashes overtaking/passing other vehicles. This is likely do
to local drivers being impatient with out-of-town drivers
potentially driving slowly and making erratic maneuvers
when looking for locations.

3.2.3. Selma and the Beach: Comparison of Out-of-Town
Drivers

The sixth comparison made was between out-of-town
drivers the two communities. This comparison was made to
determine if there were differences in out-of-town driver
crashes. From the test, the results obtained are shown in
Table 6 and Table 9.

Table 9. 2-Proportion Test Results

as out-of-town drivers). Out-of-state crashes were removed Characteristics P-Value Greater
from the analysis. As mentioned, a chi-square test was used Proportion
to identify if there were significant differences between the January 0.002 Selma
crashes for the two populations (Local drivers and February 0.000 Selma
out-of-town drivers). A subsequent 2-proportion test was June 0.000 The Beach
performed to determine which population had the larger July 0.000 The Beach
difference. From the test, the results obtained are shown in November 0.001 Selma
Table 6 and Table 8. December 0.000 Selma
. DUI 0.002 The Beach
Table 8. 2-Proportion Test Results - -
Aggressive Operation 0.028 Selma
Characteristics P-Value Greater Proportion i i
: Distracted by. Usg of Ele?tronlc 0.000 The Beach
January 0.009 In-town drivers Communication Device
February 0.000 In-town drivers Failed to Yield Right-of-Way from 0.027 Selma
- Traffic Signal
June 0.027 Out-of-town drivers - - - -
- Other Distraction Outside the Vehicle 0.000 The Beach
July 0.000 Out-of-town drivers Ran traffic control 0.000 Selma
November 0.015 In-town drivers Followed too Close 0.008 The Beach
December 0.000 In-town drivers Improper driving maneuver 0.008 Selma
COHiSiOﬂ]‘“’Viﬁvvehide in 0.001 Out-of-town drivers Misjudge Stopping Distance 0.029 The Beach
rathe Unseen Object/Person/Vehicle 0.002 Selma
Ran Off Road 0.001 In-town drivers Collision with an Object 0.024 Selma
Sideswipe - Same Direction 0.009 Out-of-town drivers Causal Vehicle Backing: Rear to Side 0.004 Selma
Single Vehicle Crash (all types) 0.000 In-town drivers Rear End (front to rear) 0.000 The Beach
Dark - Spot Illumination Both 0.000 Out-of-town drivers Side Impact (angled) 0.001 Selma
Sides of Roadway Sideswipe - Same Direction 0.001 Selma
Overtaking/Passing 0.001 In-town drivers Possible Injury 0.001 Selma
Straight and Level 0.006 Out-of-town drivers Property Damage Only 0.043 The Beach
Straight with Down Grade 0.000 In-town drivers Dawn 0.013 Selma
Daylight 0.036 Selma
From Table 6, the key measures that differ between local Dark - Spot lllumination Both Sides of
and out-of-towndrivers are month, first harmful event, Roadway 0.000 The Beach
manner of crash, lighting condition, vehicle maneuver and Clear 0.014 Selma
roadway curvature and grade. From Table 8, the month of the 16 years 0.000 The Beach
crash contribution between local and out-of-town drivers fits 17 years 0.000 The Beach
the seasonal expectation of The Beach community. Summer 21 years 0.029 Selma
months will see a higher number of crashes by residents 55 to 64 years 0.000 Selma
vacationing in the area and the winter months the expectation Backing 0.001 Selma
is to see a greater number of local residents having crashes. Entering Main Road 0.056 The Beach
The first harmful event indicates that out-of-town drivers are —
likely to h h h thev hit th hicl Negotiating a Curve 0.000 The Beach
more li T T it another i X X
ore likely to have crashes where they another venicle, Slowing/Stopping 0.000 The Beach

again probably due to lack of focus on the roadway and more
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From Table 6, all the key measures differ between
out-of-town drivers when comparing the two cities except
first harmful event, weather, roadway condition and roadway
curvature and grade. From Table 10, the trend of summer
vacationers is again shown. The cause of the crash follows
that The Beach would have a higher instance of DUI and
distraction. The Beach was more likely to have rear end
crashes possibly due to driver distraction while Selma was
shown to have higher number of possible injuries, due to the
lack of congestion and higher speeds on the roadways where
The Beach had more property damage only crashes.

4. Conclusions

This paper presented a summary of crashes for
out-of-town and out-of-state drivers in two Alabama
communities to examine the difference in crashes between
these drivers and local drivers. The two cities selected were
similar in population and number of crashes, but represented
two distinct driver populations. One is a vacation destination
community where a significant number of out-of-town and
out-of-state drivers visit during the summer months and the
other is a typical town in rural western Alabama, although
the largest town for 40 miles in any direction.

Items that were similar between all the analyses performed
were the impact of weather and roadway condition. These
environmental factors examining the impact of rain and
water, or wetness, of the pavement, didn’t contribute to
differences in crash rates between any of the driver
classifications considered.

As shown in the analysis, The Beach community tended to
have more crashes during the summer months, by younger
drivers and crashes that can be expected to be caused by
inattention to driving and lack of knowledge of the roadway
system and surrounding area. Selma tended to have more
crashes by older drivers and tended to follow the local driver
more closely. It is theorized that the out-of-town drivers in
Selma were more likely individuals who tended to travel to
Selma on a more regular basis for shopping and other needs
while the out-of-town drivers in The Beach were more
vacationers, and while they may have been to the area in
previous years, do not drive in the community on a regular
basis.

The overall conclusion of this study is that drivers who do
not use the roadways frequently tend to have different
crashes caused by different purposes. Therefore, it is
important to address crash counter-measures different to be
reflective of the community and the drivers within the
community as there are differences depending on the
location and nature of the travel.
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