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0.0 Introduction   
 

This document presents the results of a comparison of Roadside (RS) crashes compared to non-

RS crashes over a recent five-year period (CY2016-2020).  The determination of whether a crash 

was an RS or not was determined by whether the crash event was preceded by a Run-Off-the-

Road (ROR) event.  ROR events were determined from either Primary Contributing Circum-

stances (C015) or First Harmful Event (C017). 

 

The analytical technique employed to generate most of the displays below is a component within 

the Critical Analysis Reporting Environment (CARE) called Information Mining Performance 

Analysis Control Technique (IMPACT).   For a detailed description of the meaning of each ele-

ment of the IMPACT outputs, please see:  http://www.caps.ua.edu/software/care/  

 

The main objective of performing IMPACT comparisons is to surface “over-representations.”  

An over-represented value of an attribute is found (for this study) when that attribute has a 

greater share of RS crashes than would be expected if its proportion were the same as for the 

non-RS crashes.  That is, the non-RS crashes are serving as a control to which the RS crashes are 

being compared.   

 

As an example, we found that RS crashes for the Day-of-the-Week attribute value of Sunday had 

almost 71% higher proportion of crashes than did the non-RS crashes (Section 5.3; Odds Ratio = 

1.705).  When such differences are statistically significant (as in this case), this surfaces charac-

teristics that should be given attention, and in some cases, further analyses performed for coun-

termeasure development.  For example, additional selective enforcement for RS causes (e.g., ex-

cessive speed) might be performed on Sunday and other days in times at which they have their 

highest over-representations.  Unless otherwise stated, the output tables given above the charts 

are in Max Gain order.  The Max Gain is the gain in crash reduction that could be obtained if 

somehow a countermeasure could be applied to reduce the proportion of the RS crashes to the 

proportion of non-RS crashes within that particular attribute. 

 

This report continues with two short sections that provide a high-level summary of recommenda-

tions and findings for those who just need an executive summary.  The sections are called: (1) 

Executive Summary and Recommendations, and (2) Summary of Findings.  Section 3 is also in-

troductory in that it provides a detailed definition of the filter that was used to define RS crashes 

in the analytical sections that follow.  After Section 3, the comparison between RS and non-RS 

crashes will be presented under the following headings with their section numbers: 

• 4. Geographic Factors, 

• 5. Time Factors, 

• 6. Factors Affecting Severity, 

• 7. Driver and Vehicle Demographics, and 

• 8. Driver Behavior. 

See the Table of Contents for a guide to the sections of interest. 

http://www.caps.ua.edu/software/care/
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1.0 Executive Summary and Recommendations 
 

The recommendations of this special study are presented first for two reasons (1) for those who 

do not have time to go through all of the IMPACT analyses, and/or (2) as an introduction to 

these more detailed analyses.  Recommendations are referenced to the more detailed analyses so 

that questions regarding the source of any given recommendation can be easily accessed. 

 

Recommendations are organized into the three areas of: (1) Law enforcement concentration and 

direction, (2) Legal and judicial countermeasure development, and (3) PI&E information on RS 

content.  The ordering of these, either generally or within their respective categories, is not meant 

to imply priority.  However, the more detailed information given should be quite useful in the 

further prioritization and allocation of traffic safety resources.  This process should consider all 

of the recommendations, which should be validated against the information presented in the IM-

PACT sections 4.0-7.0 (referenced sections will be given in parenthesis). 

 

The following recommendations are made to reduce the frequency and/or severity of Roadside 

(RS) crashes in Alabama: 

 

• Clear roadside and crash severity mitigation 

o Most of the IMPACT analyses (after Section 3) concentrate on driver behavior 

modifications.  It is reasonable that many crashes could either be avoided or their 

severity reduced by crash clear roadside, cushioning, or other roadway modifica-

tions.  The following presents a condensed review of the extensive documentation 

that has been produced by FHWA, AASHTO, and others.  It is recommended that 

all of these documents, and the many others that will be found while accessing 

these, be reviewed.  The resulting information should be formulated into a cost-

benefit approach to allocate roadside countermeasure funds in an optimal way.  It 

is expected that separate optimizations will be required for each independent 

source of funds. 

▪ AASHTO; Roadside Design Guide 10; https://pdflife.one/down-

load/4591425-aashto-roadside-design-guide-10  

▪ FHWA-AASHTO; Roadside Design Guidance including Manual for As-

sessing Safety Hardware; https://safety.fhwa.dot.gov/roadway_dept/coun-

termeasures/reduce_crash_severity/aashto_guidancecfm.cfm  

▪ FHWA; Clear Zones (last modified May 21, 2021); 

https://safety.fhwa.dot.gov/roadway_dept/countermeasures/safe_recov-

ery/clear_zones/; “This document provides guidance to help highway 

agencies develop their own standards and policies for determining the 

widths of clear zones along roadways based on speed, traffic volume, 

roadside slope and curvature. The recommended clear zone ranges are 

based on a width of 30 to 32 feet for flat, level terrain adjacent to a straight 

section of a 60mph highway with an average daily traffic of 6000 vehicles. 

https://pdflife.one/download/4591425-aashto-roadside-design-guide-10
https://pdflife.one/download/4591425-aashto-roadside-design-guide-10
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/aashto_guidancecfm.cfm
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/aashto_guidancecfm.cfm
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/safe_recovery/clear_zones/
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/safe_recovery/clear_zones/
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For steeper slopes on a 70 mph roadway the clear zone range increases to 

38 to 46 feet, and on a low speed, low volume roadway the clear zone 

range drops to 7 to 10 feet. For horizontal curves the clear zone can be in-

creased by up to 50 percent from these figures.” 

▪ AASHTO; Clear Zone Conflicts in AASHTO Publications; Presented at 

the AASHTO Sub Committee on Design Meeting June 2007 Burlington, 

Vermont; http://sp.design.transportation.org/Documents/DickAlbin_Clear-

ZoneinAASHTODocuments-SCOD2007.pdf; “The width of the clear zone 

should be based on risk (also called exposure). Key factors in assessing 

risk include traffic volumes, speeds, and slopes. Clear roadsides consider 

both fixed objects and terrain that may cause vehicles to rollover.” 

o Grade and Curvature.  Special emphasis in roadway clear zones should be 

given to (4.9, in Max Gain order): (1) left curves level and downgrade; (2) right 

curves level and downgrade; and (3) left and right curves and upgrades.   

▪ The study of advisory speed limits could benefit from the recent release of 

GDOT_16-31 (trb.org); An Enhanced Network-Level Curve Safety As-

sessment and Monitoring Using Mobile Devices; GDOT_16-31 (trb.org);  

http://www.safehomealabama.gov/tag/road-improvements/  

 

• Law enforcement concentration and direction 

o Increased recognition is essential, both on the part of law enforcement and the 

general public, that the relatively high deadly combination in RS crashes is caused 

by their comparatively high impact speeds (6.1, 6.2) coupled with a failure of RS 

crash drivers and their passengers to use restraints (6.5, 6.6).  Seek out new ways 

to increase law enforcement methods to address these issues, both of which stem 

from the acceptance of risk-taking behaviors, especially on the part of younger 

drivers (age less than 25). 

o Since a relatively large proportion of RS crashes are caused by Impaired Driving 

(ID), all of the ID countermeasures (8.3, 8.4) should be increased.  Hotspot anal-

yses should be performed to determine where RS selective enforcement will be 

most effective, and consideration should be given to using RS as a proxy for ID.  

o More effective drug detection techniques (8.4) should be identified, and law en-

forcement officers need increased training in their use. 

o Law enforcement training should focus on the concentration on the times of day, 

days of the week (5.3-5.7), and the particular over-represented vehicle types e.g., 

Passenger Cars and Motorcycles (7.3). 

o Training needs to focus on the specific driver over-representations: 1) males (7.2), 

2) age groups (7.1, ages 24-35), 3) the locations that these over-represented 

groups (determined by hotspot analyses); and 4) the over-represented times. 

o Counties with a combination of medium to large metropolitan areas and fairly 

large rural areas (4.3, 4.6) should generally be given additional emphasis in RS 

selective enforcement programs (4.1, 4.2).  These should be evaluated on a 

county-by-county basis taking the population and traffic volume crash rates into 

http://sp.design.transportation.org/Documents/DickAlbin_ClearZoneinAASHTODocuments-SCOD2007.pdf
http://sp.design.transportation.org/Documents/DickAlbin_ClearZoneinAASHTODocuments-SCOD2007.pdf
http://www.safehomealabama.gov/tag/road-improvements/
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consideration.  Over-represented cities and counties should be subjected to 

Hotspot analyses. 

o The rural areas (4.6) of these counties, and especially the County Roads (4.5) 

should be given special consideration for enforcement, since that is where relative 

increased fatalities occur (4.4, 4.8). 

o Those cities with a high frequency of RS crashes (4.2) should be given special 

guidance and perhaps additional funding to address their RS crash problems.  

Many such large city areas have a considerable amount of Open Country (4.6) 

that would tend to multiply their RS crash severiy.  It should be recognized that 

Residential areas of these cities also have a significant RS over-representation, but 

it is only about a third of that of Open Country areas (4.6) 

o Additional hotspot analysis needs to be done to surface those County Roads (4.5), 

which account for their overall 66.9% over-representation in crash proportion, in 

order to focus law enforcement presence on these roads.  It appears that impaired 

RS causal drivers may be using the county roads in attempts to avoid being appre-

hended.     

o Additional emphasis needs to be given to the recognized RS over-represented 

days, Saturday, Sunday, and to some extent Friday (5.3).  Special 3-day holiday 

attention needs to address irregular days such as Sunday, which behave as a “vir-

tual Saturday” when the three-day holiday weekend includes Monday (5.4-5.7).  

Consideration should be given to the number of persons not working on a given 

day and thus might over-indulge the night (and early morning) before (5.3-5.4) 

their day off.   

o The increase in RS crashes in the springtime (5.2, March, April and July) should 

be recognized in general law enforcement strategic planning. 

o Time for enforcement might be optimized by local culture, but for the average 

statewide picture, if workers are typically “off’ the following day, the optimal 

times for enforcement would begin shortly after the Friday afternoon rush hour 

and continue through at least 3 AM (5.5-5.7). 

 

• Legal and judicial countermeasure development 

o Drug/Alcohol Diversion Programs should continue (or new programs adopted) 

that concentrate on keeping the age 25 through 35 (typically social users) from 

becoming habitual to the point where they become part of the 36-55-year old 

over-representation of predominantly problem users (7.1).   

o The role that unemployment plays should be considered in formulating remedial 

measures (7.6).  Methods should be explored to communicate with appropriate 

individuals through their respective unemployment offices.  The relationship be-

tween RS crashes and unemployment is not surprising because of the underlying 

drug/alcohol root cause of many RS crashes (8.3-8.4).  The correlation between 

not having a job and being involved in an RS crash should be watched carefully 

going forward in that it could affect the type and location for countermeasures. 
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o Ideally, breath-alcohol ignition interlock devices are greatly reducing the problem 

caused by problem drinkers in Alabama.  An in-depth study needs to be con-

ducted to determine if problems exist within the current program, and how this 

countermeasure can be expanded to be made more generally effective.  While the 

data do not show a high level of drugs/alcohol causing RS crashes directly, (8.3-

8.4) the fact that they are over-represented is an indication that this could be a 

cause even if the presence of drugs/alcohol do not reach the reporting threshold, 

especially in cases involving prescription drugs. 

 

• PI&E information content on RS crashes       

o Combinations of recreational or medical drugs and alcohol can be particularly le-

thal, and medical practitioners should warn against such problems and discourage 

all alcohol use for their patients who have indicated or displayed these problems, 

or who are taking other prescription drugs. 

o Legalized recreational drugs are not a good alternative to alcohol use and should 

not be advertised as such.  PI&E programs should take the opposite approach to 

warn drivers that legalization does not relax their responsibilities. 

o Promote the use of those roadways that avoid county roads, which have 66.9% 

more RS than non-RS crashes.  While Interstates are also over-represented (by 

12.4%), the largest cause of these crashes is Driving too Fast for Conditions and 

other speed-related behaviors, driver errors that can be avoided easily.  The pro-

motion of Interstates should also contain warnings against speeding.   

o One of the most critical needs is for the RS drivers and their passengers to buckle 

up (6.6).  There is little hope of surviving a crash for a large proportion of them if 

they fail to realize this.  This is seen not only in increased fatal crashes, but in the 

number of injured in single-vehicle crashes (6.7).   

o While clearly the problems found in this study are those of RS, other driver be-

haviors (8.2) that are correlated with RS might provide alternatives for counter-

measure development.  These behaviors are:   

• Aggressive Operation, 

• Traveling Wrong Way/Wrong Side, 

• Over Speed Limit, 

• Fatigued/Asleep, 

• Ran Stop Sign and 

• Crossed Centerline. 

These were the Primary Contributing Circumstances that were over-represented 

exclusive of RS even though the standard RS filter was in effect (indicating that 

RS was identified by attributes other than that of PCC (i.e., First Harmful Event). 
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2.0 Summary of Findings   
 

Note: subsections 2.1, 2.2 and 2.3 have been omitted in order to keep the numbering system in 

this Section consistent with that of the IMPACT displays that follow.  The following findings are 

mainly from the IMPACT analysis below that compared RS vs Non-RS crashes for all five years 

(CY2016-2020): 

 

• 2.4 Geographical Factors (4.0) 

o County (4.1) - Generally, the over-represented counties are those with combined 

fairly large population centers bordering on rural areas, as opposed to the highly 

urbanized counties or the extremely rural counties.  One reason that the highly ur-

banized counties are under-represented is the large number of low severity 

crashes that occur there that are separate and apart from RS crashes.  See the ru-

ral-urban comparison below.  Placed in Max Gain order, the ones with the highest 

potential for reduction were: Etowah, St. Clair, Clarke, Jackson, Chambers and 

Chilton.  [Terminology: Expected proportions (AKA expectations) here and be-

low are obtained from the proportion for non-RS crashes.] 

o City Comparisons of RS to Non-RS crashes, including rural areas of counties (vir-

tual cities).  There is little surprise in this output, which tracks the areas by popu-

lation.  Traffic safety professionals should look for any locations that fall counter 

to this trend.   City (and rural area) Comparisons are presented for all areas that 

had a Max Gain in excess of 100 RS crashes over the five-year period of the 

study.  The county rural areas (virtual cities) with Max Gains in excess of 160 RS 

crashes over their expected numbers are: Rural Randolph, Rural Etowah, Rural 

Clark, and Rural Jefferson.   

o Overall Area Comparisons Conclusions (4.1-4.2) – Generally those rural areas 

that are adjacent to (or contain) significant urbanized areas are over-represented, 

since their urban areas generate more traffic in the rural areas.  Possible factors 

for relatively fewer severe RS crashes within urban areas include: 

▪ Less need for motor vehicle travel and shorter distances; 

▪ Larger police presence in the metropolitan areas; and 

▪ Lower speeds in urban areas.               

Note: The city, county, and area comparisons are, of necessity, a selection of the 

total outputs that could be generated.  They are given to illustrate the capabilities 

as much as to present the numerical results.  Anyone wishing additional cities, 

counties, or other areas, please contact CAPS – see e-mail address above.  

o Rural/Urban RS Crash Proportion (4.3) – RS crashes appear in a proportion that is 

only slightly different from their non-RS counterparts.  RS crashes occurred in 

22.23% rural and 77.77% urban areas.  While the large sample sizes indicate that 

the differences with the non-RS are statistically significant, the very close non-RS 

proportions (22.93% and 77.07%, respectively) is not of practical significance.  
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Thus we conclude that the number of RS crashes is mainly determined by the traf-

fic volume and not the rural/urban environments. 

o Severity of Crash by Rural-Urban (4.4) – While only 22.23% of crashes occurred 

in rural areas, 38.51% of the fatal crashes occurred there.  Similar results are 

found for the highest severity non-fatal crashes.  This is obviously the result of 

higher impact speeds in the rural areas.  Note that additional causes of increased 

severity are given in the Factors Affecting Severity, Section 6, below.  

o Highway Classifications (4.5) – County roads had a proportion of RS crashes that 

was 66.9% higher than their expected proportion of crashes (as given by the non-

RS crashes), and Interstate routes had about 12.4% more than expected.  Munici-

pal Roads, which had 41.56% of all of the RS crashes, were only over-represented 

by 3.1% due to the large amount of traffic in the urban areas.  All other roadway 

classifications were under-represented.  County road characteristics no doubt con-

tribute to the crash frequency (see 4.4).  County roads are also known to be less 

“crashworthy” (i.e., they result in more severe crashes at comparable impact 

speeds). 

o Locale (4.6) – Residential and Open Country roadways show a high level of over-

representation (1.941 and 1.430 Odds Ratios, respectively) as compared with the 

more urbanized area types, especially Shopping or Business, which only has a lit-

tle over a third of its expected proportion. 

o Most Harmful Event (4.7) – ordered by frequency.  The goal of ordering by fre-

quency is to indicate where the removal of roadside obstacles might be most ef-

fective (4.9).  The following items were fixed roadside obstacles that have over 

500 occurrences in five years (at least 100 per year): 

Overturn/Rollover   2,958 

Collision with Tree   2,825 

Collision with Ditch   2,133 

Collision with Utility Pole  1,351 

Collision with Other Fixed Object   879 

Collision with Fence      517 

o Most Harmful Fatal Event (4.8) – ordered by Max Gain.  Collision with Tree was 

by far the greatest problem with 202 fatal crashes and an Odds Ratio of 2.648.  

Overturned/Rollover was a distant second with 136 fatal crashes and an odds ratio 

of 1.891.  After that, the frequencies and/or over-representations fell off dramati-

cally. 

o Roadway curvature and Grade (4.9).  RS crashes are dramatically over-repre-

sented on all types, and especially left curves.  Left curves either Level or with 

Down Grades are generally more of a problem than right curves with the same 

grades.  Level and down grades are more of a problem than up-grades. 
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• 2.5 Time Factors (5.0) 

o Year (5.1) – The years 2017, 2018 and 2020 were over-represented.  There seems 

to be no pattern either in RS or non-RS over the five years. 

o Month (5.2) – The only significant over-representations by month were in Janu-

ary, June, July. And December.  The number of RS crashes correlated fairly well 

with non-RS crashes during the rest of the months, with the exception of Septem-

ber, October, and November, which were significantly under-represented.   

o Day of the Week (5.3-5.4) – This analysis is not only useful for the typical work 

week, but it also reflects the typical “holiday weekend” patterns.  Traffic safety 

professional will notice that the distribution throughout the week is quite similar 

to that of impaired driving.  Since many RS crashes are caused by ID, that would 

create this distribution for RS as well.  However, this pattern is further reinforced 

by drivers who are not familiar with the new roads that they might be traveling, 

especially if they are in any way deficient in design.  Assuming that a significant 

number of RS crashes are caused by ID, the days can be classified as follows: 

▪ Typical work weekday (Monday through Thursday) – these days are un-

der-represented in RS crashes due to the need for many users to go to 

work the following day. 

▪ Friday – this pattern is also reflected in the day before a weekend (or holi-

day), i.e., before a day off.  The high RS frequency on this day is due to 

those who are getting an early substance abuse start to the weekend, rec-

ognizing that they have no work responsibilities the following day.  How-

ever, the large numbers of non-RS crashes on Fridays causes Friday to be 

statistically under-represented in RS crash proportion compared to non-RS 

crashes.  This is the typical Friday general increase due to the normal rush 

hours coupled with individuals leaving for vacations and weekend activi-

ties.  

▪ Saturday – the “Saturday” pattern is the worse for RS crashes in that it has 

both an early morning component (like Sunday) and a late night compo-

nent (like Friday).  So, it could be viewed as a combination of the typical 

Friday and Sunday. 

▪ Sunday – since this is the last day of a holiday sequence or weekend, its 

over-representation comes mainly from those who start on Saturday night 

and do not complete their use of alcohol/drugs until after midnight.  Sun-

day is the most over-represented day with over twice its expected number 

of RS crashes; however, the low number of non-RS crashes on Sunday 

also contributes to this proportional over-representation. 

o “Holiday Weekends” (5.4-5.7) – these can be viewed as a sequence of the week-

end-pattern sequence.  For example, the Wednesday before Thanksgiving would 

follow the Friday pattern assuming that most are at work on Wednesday.  The 



 

 

 
 11 

Thursday, Friday and Saturday would follow the Saturday pattern, and the Sunday 

at the end of the weekend would follow the typical Sunday pattern.  This is the 

reason that long holiday events (i.e., several days off) can be much more prone to 

RS crashes than the typical weekend.  Three-day weekends typically give Monday 

off, so that Monday would behave like the typical Sunday, and both the Saturday 

and Sunday would follow the Saturday pattern.  Exception: in the past decade the 

over-representation of Wednesdays before Thanksgivings has been reduced by the 

number leaving earlier during the week. 

o Time of Day (5.5-5.6) – The extent to which night-time hours are over-repre-

sented is quite striking.  Optimal times for RS enforcement would start immedi-

ately following any rush hour details, and would continue through at least 3:00 to 

3:59 AM (odds ratio 4.390).  The 4-5 and 5-6 AM hours are also significantly 

over-represented, but with lower odds ratios of 3.514 and 2.446, respectively.  

Some of the late-night RS crashes will also be due to drowsiness and/or the di-

minished ability to see road edge lines.  

o Time of Day by Day of the Week (5.7) – This quantifies the extent of the crash 

concentrations on Friday nights, Saturday mornings and Saturday nights and early 

Sunday mornings.  This is a very useful summary for deploying selective enforce-

ment details, especially during the weekend hours. 

 

• 2.6 Factors Affecting Severity (6.0) 

o RS Crash Severity (6.1) -- The rate of injuries and fatalities are consistently 

higher in RS crashes than that of non-RS crashes.  Fatality crashes are nearly 

2.561 times their expected proportion, while the two highest non-fatal injury clas-

sifications also have about twice their expected values (2.000 and 1.806) when 

compared with non-RS crashes.  

o Speed at Impact (6.2) – All impact speeds above 45 MPH (with the exceptions of 

61-70 and 66-70 MPH) are dramatically over-represented with Odds Ratios above 

2.00.   See the next attribute for the effect this has on fatalities.  The over-repre-

sentations increase, as expected, with increased speed with 46-50 MPH having an 

odds ratio or 1.835, while 96-100 MPH being 10.129.  Past analyses have found 

the general rule of thumb that for every 10 MPH increase in impact speeds, the 

probability of the crash being fatal doubles.  This was validated in the discussion 

below of the cross-tabulation of impact speeds by severity (6.4). 

o Severity by Impact Speed (6.3-6.4) –Past analyses have found the general rule of 

thumb that for every 10 MPH increase in speeds, the probability of the crash be-

ing fatal doubles.  This was further validated in the discussion of this cross-tabula-

tion.  In the 31-35 MPH impact speed the probability is only a little over one in 

every 397 crashes.   As impact speeds climb to the 46-55 MPH, this probability 

more than doubles to one in about 59 crashes.  At 76-85 MPH it increases again 
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(exponentially) to one in about every 13 crashes, and at 91-95 it is about one in 

nine, which is about double again.  For above 95 MPH it is about one in 8 crashes.  

o Restraint Use by RS Crash Causal Drivers (6.5) – The RS causal drivers are over 

3 times more likely to be unrestrained than the non-RS causal drivers.  Clearly RS 

drivers lose a good part of their concept of risk when they are willing to drive 

while impaired or at speeds that result in running off the road. 

o Fatality Crashes by Restraint Use for Impaired Drivers (6.6) – A comparison of 

the probability of a fatal crash indicates that a fatality is almost 18 (17.92) times 

more likely if the RS causal driver is not using proper restraints.  Generally, one 

in 74 RS crashes are fatal; but without restraints, the fatal crash ratio is 1 in about 

11, an increase in probability by well over six times.  So the combined effect of 

lower restraint use and higher speeds is a devastating combination that accounts 

for much of the high lethality of RS crashes. 

o Number of Vehicles Involved (6.7) – the number of single vehicle RS crashes is 

over-represented by an Odds Ratio of 5.592 (proportion was close to six time 

more than expected).  Over 9 out of 10 (93.45%) of the crashes were single vehi-

cle. This is expected since most of the crashes involved running off the road and 

crashing against something in the roadside environment as opposed to another ve-

hicle. 

o Police Arrival Delay (6.8) – RS crashes generally had good police response times.  

Arrival delays were quite favorable, with the arrival time being ten minutes or less 

over 57% of the time.  All arrival delays over 10 minutes were significantly un-

der-represented.  There can be little doubt that this has to do with so many of 

them being either in or close to urban areas (77.77%, see Section 4.3).  The analy-

sis below shows how this impacts EMS arrival time, which is a comparison of 

those crashes that only include injuries, and thus would generally call for an EMS 

response. 

o EMS Arrival Delay (6.9) – For much the same reasons as the police arrival de-

lays, EMS delays were significantly over-represented for Roadside (RS) crashes 

in the 6-10 and 11-16 minute categories.  All longer delay times were under-rep-

resented up until the very high categories (91-120; 121-180; and Over 180 

minutes).  There were relatively few in these very long categories, which were 

probably caused by the single vehicle crash not be discovered late night. 

 

• 2.7 Driver and Vehicle Demographics (7.0) 

o Driver Age (7.1) – Younger (16-20 year old) drivers have a very serious problem 

in crash causation in general.  Ages 15 through 39 are all statistically significant 

in being over-represented, although the Odds Ratios tend to drop off above the 

age of 24.  Drivers tend to be under-represented above the age of 43.   



 

 

 
 13 

o RS Crash Driver Gender (7.2) – the breakdown in RS causal drivers is 62.76% 

male and 37.24% female.  For non-RC, the percentage is 56.15 male and 43.85 

female, which also gives a good estimate for male/female drivers in general.  

These differences in proportions certainly indicate that males are a greater cause 

of the RS problems, and if there are countermeasures that can be directed toward 

them, doing so would be much more cost-effective than those directed toward all 

drivers, all other things being equal. 

o Causal Vehicle Type (7.3) – Passenger Cars have the highest for potential crash 

reduction according to the Max Gain.  However, Motorcycles have a much higher 

over-representation (2.591 Odds Ratio), indicating well over twice their expected 

proportion as compared to their non-RS crash proportion.  None of the other clas-

sifications have significant over-representations, indicating that their proportions 

are about as expected.  Some vehicles, notably Tractor/Semi-Trailers, Mini-vans, 

Pick-Ups and Sport Utility Vehicles (SUVs) are under-represented indicating 

their tendency to avoid RS crashes. 

o Number of Pedestrians (7.4).  Pedestrians are generally under-represented in RS 

crashes, indicating that most pedestrian crashes occur when pedestrians venture 

into the roadway as opposed to vehicles hitting them when they are walking off 

the road on the Roadside.  This is good information for pedestrian crash reduc-

tion. 

o Driver License Status (7.5) – RS crashes are significantly over-represented in be-

ing caused by drivers without legitimate licenses.  About 15% of the RS causal 

drivers did not have a legitimate driver’s license.  The following gives the highest 

over-represented categories along with the number of crashes (in parenthesis) that 

were attributed to the DL Status: Suspended (1,815), Revoked (893), Expired 

(814), and Cancelled (33).  

o Driver Employment Status (7.6) – RS driver unemployment rate at 22.37%, and 

its proportion is over 24.6% higher than expected.  This factor should be watched 

carefully going forward specially to determine if there is not some countermeas-

ure that could be implemented in conjunction with their unemployment payments. 

 

• 2.8 Driver Behavior (8.0) 

o Primary Contributing Circumstances (8.1-8.2).  This was introduced at the end of 

Section 1.0.  While clearly the problems found in this study are those of RS, other 

driver behaviors (8.2) that are correlated with RS might provide alternatives for 

countermeasure development.  Those behaviors that had over twice their expected 

PCC proportion when compared to non-RS crashes are:   

• Driving too Fast for Conditions 

• Impaired Driving (DUI) 

• Swerved to Avoid Vehicle 

• Fatigued/Asleep, 
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• Aggressive Operation, 

• Over Correcting/Over Steering 

• Swerved to Avoid Animal [most often deer] 

• Over Speed Limit  

• Swerved to Avoid Object. 

These were the Primary Contributing Circumstances that were at least doubly 

over-represented even though the standard RS filter was in effect (indicating that 

RS was identified by attributes other than that of PCC).  

o CU Officer’s Opinion Impaired Driving – Alcohol (8.3).  We saw ample evidence 

for RS crashes being caused by Impaired Driving (ID) in the time of day and day 

of the week.  The two ID attributes (C122 and C123) indicate the degree that ID 

was involved in RS crashes as opposed to non-RS crashes.  For alcohol, the 

proportion of ID crashes was 3.619 times as many for RS crashes as for non-RS 

crashes.  For drugs this multiplier was even greater at 3.894.  This was sufficient 

to verify that the RS time over-representations reported above, were correlated 

almost perfectly with ID. 

o CU Officer’s Opinion Impaired Driving – Non-alcohol Drugs (8.4).  The reported 

non-alcohol drug cases for RS crashes is less than half of that for alcohol.  The 

1,464 cases are only about 4.00% of all RS crashes.  However, the Odds Ratio in-

dicates that it has an over-representation comparable to alcohol.  In both cases 

(RS and non-RS), drug use is difficult to detect compared to alcohol, which has 

well-established tests for the blood-alcohol level that are relatively easy to admin-

ister.  Our conclusion is that both alcohol and non-alcohol drug use are major con-

tributors to increasing the frequency of RS crashes, and their use and severity is 

further compounded by trying to avoid detection by using county roads. 
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3.0 Roadside (RS) crashes CY2016-2020 
 

As part of the ongoing Alabama Office of Traffic Safety (AOTS) problem identification efforts, 

UA-CAPS and ATI compared FY2016-2020 Roadside (RS) crashes against non-RS crashes over 

this same 5-year time period.  The objective was to determine all significant differences between 

these two subsets of data.  The goal was to pinpoint common factors and assess strategies that 

could be used to combat any major inconsistencies between these two subsets of crash data.  The 

findings are presented to be taken into consideration when planning the large variety of counter-

measures that exist to reduce the frequency and/or severity of these crashes.  

 

 

3.1 RS Filter Definition 
 

The following is the formal filter definition for Roadside (RS) crashes: 

 

 
 

This formalizes the definition of the crashes in the RS subset of crash reports being considered 

here.  As mentioned above, these crashes are those reported to have either a Primary Contrib-

uting Circumstance (C015) of Run-Off-the-Road and/or a First Harmful Event to be Run-Off-

Road (either Right, Straight, or Left), or both. 

 

With this filter in effect, we will now present the frequency distributions for each of the attributes 

that appear in the filter.  These attributes are ORed together, so if any one of them showed RS, 

the record will be included in the RS subset.  These two IMPACT displays essentially show in a 

nutshell those non-RS attributes that are highly correlated with RS crashes.  For C015, it is the 

correlation with the RS defined by C017; and for C017, it is the correlation with the RS defined 

by C015. 

 



 

 

 
 16 

 

 

3.1.1 C015 Primary Contributing Circumstances with RS Filter in Effect 

 

 
 

Items with less than 20 occurrences have been omitted from the above. 
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3.1.2 C017 First Harmful Event 

 

 
 

As with C015, items with less than 20 occurrences have been omitted from the above. 
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3.2 Overall Crashes by Year 2016-2020 Data 
 

Before analyzing the RS subset, it is good to get a feel for the overall difference in the crash fre-

quencies over the past years.  The following table gives a comparison of total crashes over 

CY2016-2020 by severity.   

 

RS Crashes by Severity for Calendar Years 2016-2020 

 

 
 

 

We conclude from considering the percentage numbers at the bottom of the table that 2018 was 

significantly higher in total crashes than 2016 and 2017.  However, there was clearly a reduction 

in crashes in 2020 due to the COVid-19 restrictions.  Fatal and Suspected Serious Injury crashes 

had a dramatic increase in 2016, but there was a regression to the mean for these categories in 

2017 through 2020.   

 

Considerable study has been performed in an attempt to identify the reason for the 2016 outlier 

in fatal crashes.  The conclusions drawn pointed to increased speed and ID, and a high correla-

tion between ID crashes and those not properly restrained.  Similar things are being found for RS 

causal drivers.  The increase in fatal crashes due to speed will be considered below (3.3, 6.2-6.4).   
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3.3 Overall Severity Comparisons  
 

The following presents a comparison of the severities of RS crashes over the five-year period 

(2016-2020) against non-RS crashes.  The Subset Frequency and Percent are for RS crashes, 

while the Other Frequency and Percent are for non-RS crashes.  Comparisons must be against 

the percentage proportions to determine if there is a trend direction being set in increased or de-

creased severity for these crashes. 

 

 
 

It is clear that RS crashes are generally more severe than their non-RS counterparts.  All four of 

the injury values are over-represented, and the two top most severe have at least twice the pro-

portion of the non-RS crashes.  For fatal crashes the Odds Ratio multiplier is well over double 

(2.561).  In the other injury severities, there is still a very significant increase in both the Sus-

pected Minor Injury and the Possible Injury.  The Suspected Serious Injury difference tends to 

confirm the increase in the fatal crashes, since quite often the characteristics of Serious Injury 

crashes are not at that different from those crashes being fatal.   
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The following sections (4.0-8.0) provide the IMPACT displays for the various attributes that 

could have an influence on countermeasure development.  Unless otherwise indicated in the “Or-

der” box, the outputs will be in highest Max Gain first.  The Max Gain is a term that CARE users 

have assigned to indicate the number of crashes that would be reduced if the respective propor-

tion value was not at all over-represented (had an Odds Ratio of 1.000).  An over-represented 

value of an attribute is a situation found where that attribute has a greater share of RS crashes 

than would be expected if it were the same as that attribute in non-RS crashes.  That is, the non-

RS crashes are serving as a control to which the RS crashes are being compared.  In this way an-

ything different about RS crashes surfaces and can be subjected to further analyses.  The analyti-

cal technique employed to generate most of the displays below is called Information Mining Per-

formance Analysis Control Technique (IMPACT).   For a detailed description of the meaning of 

each element of the IMPACT outputs, see: 

http://www.caps.ua.edu/software/care/  

http://www.caps.ua.edu/software/care/
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4.0 Geographic and Harmful Event Factors   
 

4.1 County 
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The above has been arranged in highest Max Gain order to indicate the counties that have the 

highest potential for gain by reducing their over-representations.  Etowah, St. Clair, Clarke, Jack-

son, Chambers and Chilton have the highest potentials for RS reductions, with Max Gains over 

300 crashes each.  The display above contains all of the counties with Odds Ratios greater than 

2.000 (red backgrounds). 

 

At the other end of the spectrum, the counties with large cities (e.g., Tuscaloosa, Jefferson, Lee, 

Houston, Montgomery, and Baldwin) were the most under-represented counties, although some 

of their numbers of RS crashes are still very large. 

 

 

4.2 Cities Over-represented by Highest Max Gains (Including Rural Areas) 
 

For comparison purposes, the rural areas of counties are considered to be “virtual cities” in that 

crashes that occur there are listed as “Rural County Crashes” so that these crashes can be effec-

tively accounted for and compared.  Generally, these rural areas are adjacent to (or contain) sig-

nificant urban areas.  Contrasted with this finding, there was significant under-representation for 

Roadside (RS) crashes in the largest cities themselves (e.g., Birmingham, Tuscaloosa, Mobile, 

Dothan, Montgomery, and Auburn, etc.). This can be attributed to a number of possible factors in 

urban areas: 

• Roadways have less roadside areas that reporting officers could site at the crash location; 

• Larger police presence in the metropolitan areas; and 

• Lower speeds in urban areas resulting in a lower severity of crashes, which may be less 

apt to be reported as caused by the Roadside obstacles.  Urban crashes contain many de-

scribed as fender-benders or low-speed rear-end bumper crashes. 

However, these findings were just for the largest cities.  Urban areas in general were not under-

represented, as will be shown below. 

 

The output display below is a list of what are considered to be the most critical cities and county 

rural areas (virtual cities) because of their high Max Gains, which indicate the potential for crash 

reduction.  The criterion for this list was a Max Gain of 100 or more crashes.  The red back-

ground indicates those (virtual) city areas that had over twice their expected proportion of RS 

crashes (Odds Ratio).  

 

This display is in Max Gain ordering to put those cities that have the highest potential for RS 

crash reduction at the top. 
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4.3 Rural or Urban 
 

 
 

The result here is seen more in a comparisons of the percent columns than in the Odds Ratios and 

Max Gains.  This is because with a huge sample sizes into the tens and hundreds of thousands, 

very small measured differences are calculated to be statistically significant.  However, the 

difference (between RS and non-RS) in the Urban proportions is 0.07%, and for the Rural 

proportion difference, it is 0.70%.  So, it is hard to conclude that the rural/urban mix is different 

in the RS and non-RS crashes.  It will be interesting to study other similar attributes, such as 

Locale.  The severity comparison immediately below indicates that the Rural areas crashes were 

much more lethal in their severity than were the Urban area crashes. 
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4.4 Severity of Crash by Rural-Urban 
 

It is obvious in the above outputs that the proportion of RS crashes tends to be almost the same 

in rural and urbanized areas.  It is interesting to perform a cross-tabulation over the rural and ur-

ban areas to determine to what extent their crashes might be causing more fatalities than would 

be expected from just a comparison of their crash frequency proportions.   The following, which 

is strictly for RS crashes, gives this analysis. 

 

 

 
 

 

The red cells in the cross-tabulation above indicate over-representation by more than 10%.  For 

example, while 22.23% of crashes occurred in rural areas, 38.51% of the fatal crashes occurred 

there.  It is imperative to take into consideration crash severity when making geographical deci-

sions regarding countermeasure implementation.  Any of the geographic analyses shown in this 

report could be restricted to fatal crashes or some combination of fatal and severe injury crashes. 

 

Clearly fatalities and the highest severity of injuries are over-represented in the rural areas, since 

all three of the most severe crashes are over-represented there.  The reason for this is the higher 

speeds in the rural areas that result in higher impact speeds (see Section 6.2), as well as the lack 

of clear roadsides in the rural areas (especially of county roads). 
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4.5 Highway Classifications 
 

 
 

 

Analysis of highway classifications indicates that RS crashes had their greatest over-representa-

tion on county roads (66.9% higher than expected).  Interstate and Municipal roads were also 

over-represented but by much smaller Odds Ratios (12.4% for Interstates, and 3.1% for Munici-

pal roads.).  It is recommended that hotspot analysis be performed to identify the specific county 

roads that are most highly over-represented, and that some enforcement activities be conducted 

on the county roads in an attempt to move this traffic onto the safer (more forgiving) roadways.  

Law enforcement presence alone could have a major effect here, since a major problem is speed, 

and will be shown below (Section 6.2). 
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4.6 Locale 
 

 
 

 

Residential and Open Country roadways show a higher level of over-representation as compared 

to the more urbanized roadways.  This might be more useful than a flat rural/urban specification, 

which we found above to be not as definitive.  There are considerable “Open Country” areas 

within the formal city limits of most cities, and this seems to be where a large number of the RS 

crashes are occurring. 

 

 

 

 

  



 

 

 
 28 

4.7 Most Harmful Event (ordered by frequency) 
 

 
 

These displays are intended to give safety engineers a knowledge of what is being hit most often 

on the roadside so that effective obstacle clearance may be facilitated.  In ultimate practice 

hotspot analyses can be conducted to find those roads most in need of roadside improvement.  

These analyses can then produce the particular First Harmful Events and Most Harmful Events to 

guide the roadside clearance efforts.    
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4.8 Most Harmful Fatal Event; C019 and Fatal 
 

The above Most Harmful Event analysis was repeated below for RS fatality crashes.  In general, 

trees are the most often causing death.  The second most lethal crash type is Overturn/Rollover.  

After that, the number of fatal crashes caused drops off quickly.  However, the frequencies of 

two others stand out: Collision with Utility Pole (37), and Collision with Ditch (31). 
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4.9 CU Roadway Curvature and Grade 
 

 
 

It is not surprising that RS crashes are dramatically over-represented on all types of curves.  Left 

curves either level or with a downgrade are generally more of a problem than right curves with 

the same grades.  Level and down grades are more of a problem than up-grades. 
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5.0 Time Factors   
 

5.1 Year                  
 

 
 

The chart above is useful for tracking the relative changes by directly comparing the number of 

RS crashes to the non-RS crashes by year.  All of the comparisons were significantly different 

from the non-RS crashes, but the results are quite mixed. Years 2016 and 2019 had a signifi-

cantly smaller proportion than the non-RS.  The other three, 2017, 2018 and 2020 had more than 

expected.  There is no apparent trend in the RS proportion. 
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5.2 Month 
 

 
 

Significant over-representations by month were found in January, June, July and December.  Sig-

nificantly under-representations by month were found in September, October and November.  

The reason for these differences should be sought in the basic causes of RS crashes, which most 

often stem from speed and/or Impaired Driving. 
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5.3 Day of the Week 
 

 
 

The above is a well-established and recognized pattern for Impaired Driving crashes, with their 

concentrations on the weekend periods, and it confirms what was suggested above for the 

monthly results.  The main conclusion is that impaired driving is a major central cause for RS 

crashes.   
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5.4 Day of the Week Discussion 
 

The chart above shows the typical non-holiday week pattern that has been experienced for Im-

paired Driving (ID) for decades.   The days can be classified as follows: 

• Weekday (Monday through Thursday) – these days are under-represented in RS crashes 

we would surmise due to the need for many to go to work the following day. 

• Friday – the day before a weekend (or holiday) before a day off work.  The Friday pattern 

is slightly under-represented in RS crashes, not because they do not occur more fre-

quently than weekdays, but because non-RS crashes occur even more.  Friday is both 

“work commuting day” and a “departure for recreation” time, causing increased traffic of 

combined commuters and vacationers (including short week-end vacations) that also re-

sulting in a bad traffic mix.  It may be only slightly denser than a typical rush hour, but it 

is not homogeneous and restricted to commuters as is the case during most weekday rush 

hours.  No doubt much drug use and increased alcohol consumption is initiated on Friday 

afternoons.           

• Saturday – the “Saturday” pattern is the worse for ID (and thus RS) crashes in that it has 

both an early morning component (like Sunday) and a late (pre-midnight) night compo-

nent (like Friday).  So, it could be viewed as a combination of the typical Friday and Sun-

day, with one exception.  It does not have the increased complexity of the Friday after-

noon commuters. 

• Sunday – this is the last day of a holiday sequence or as given above, the weekend.  Its 

over-representation comes strictly from those who start on Saturday night and do not 

complete their use of alcohol/drugs until after midnight. 

 

A holiday “weekend,” such as Thanksgiving, can be viewed as a sequence of a Friday-, Satur-

days- and Sunday-pattern sequence.  The Wednesday before Thanksgiving would follow the Fri-

day pattern assuming that most are at work that Wednesday.  The Thursday, Friday and Saturday 

would follow the Saturday pattern, and the Sunday would follow the typical Sunday pattern.  

Holidays that fall mid-week could also be so mapped.   This is the reason that long holiday 

events (i.e., several days off from work) can be much more prone to RS crashes than the normal 

weekend.  There could be a cumulative effect that could show up at any time of the day for some 

problem abusers.  Recently the trend on the pre-Thanksgiving week has been for the holiday to 

start earlier and earlier in the week, so that Wednesday itself is not one of the worse crash days 

of the year, as it had been a decade or more ago.  This if favorable in reducing the concentration 

of the traffic and the resultant conflicts. 

 

While the discussion above concentrates on Impaired Driving (aka DUI), it relates to RS crashes 

in that, as we shall see going forward below, a large proportion of RS crashes turn out to be sin-

gle vehicle ID crashes.  
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5.5 Time of Day 
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5.6 Discussion on Time of Day 
 

It is no surprise to find RS crashes over-represented during the late night/early morning hours, 

since their other correlations with aspects of Impaired Driving (ID) is clear.  The following nar-

rative was developed with regard to a special study that was done for ID.  We include it here be-

cause of it relevance to RS crashes. 

 

The extent of these over-representations is quite amazing.  The blue bars above follow the typical 

traffic patterns of high traffic in the morning and afternoon rush hours.  ID, and thus RS crashes, 

are just getting started in the afternoon rush hours and they continue to grow through midnight 

and the early morning hours, not tapering off until about 7:00 AM.  It is clear that if selective en-

forcement is going to have an effect on RS crashes, it would have to be conducted at the times 

when these crashes are most occurring.  Optimal times for Friday enforcement would start imme-

diately following any rush hour details, and would continue through at least 3:00 AM.  

 

The Time of Day by Day of the Week cross-tabulation (given in the next section for RS crashes 

only) shows the optimal times for selective enforcement.  Generally, the worst times in any day 

are given in red for that day.  This works well for Saturday and Sunday mornings, but not too 

well for Friday night.  The reason is that proportions on Saturday night, eclipsed the Friday num-

bers, even though they were higher than any other day except Saturday. 

 

Notice that the total number of RS crashes is 46,820, while the total ID crashes was 28,300; thus 

there are over 65% more RS crashes than reported ID crashes.  RS crashes could be an excellent 

(although clearly not perfect) proxy for ID crashes.  Sometimes ID crashes will not be reported 

as such because of the imperfections in ID measurement, especially for drugs.  This is not as 

much of a problem with RS since it is clear when a crash occurs on the roadside. 

 

This is an excellent example to demonstrate how the color coding of CARE cross-tabulations can 

be misleading in some special cases.  The red background indicates that the over-representation 

of the cell is greater than expected.  The expected proportion for all cells in a given row is given 

at the extreme right in the total row percentage for that row.  If there were absolutely no over-

representations across the columns, then all of the proportions for those cells would be identical 

to the one for the total.  Notice for example, the 7 AM to 7:59 AM row has a total percentage 

value of 4.50%.  Those that are under this value have a neutral (white) background.  Those that 

are higher, but not more than 10% of the proportion are yellow; and those above 10% of the pro-

portion are red.   
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5.7 Time of Day by Day of the Week 
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6.0 Factors Affecting Severity 
 

6.1 RS Crash Severity 
 

See Section 4.8 for the most harmful event in fatal RS crashes.  The following compares crash 

severities for RS (Subset, red bars) vs. Non-RS crashes (Other, blue bars below table). 

 

 
 

The rate of fatal injury crashes and the two highest injury classifications are consistently higher 

in RS crashes than that of non-RS crashes. Fatality crashes have 2.561 times their expected pro-

portion, while the two highest non-fatal injury classifications have 2.000 and 1.806 times their 

expected proportions when compared with non-Roadside (non-RS) crashes.  The Speed-at-Im-

pact variable, considered next, indicates one of the primary reasons for this.  However, the great-

est cause of RS increased severity and death is their lack of proper restraints. 
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6.2 Speed at Impact 
 

 
 

It should be noted that the speed limit on County roads is generally 45 MPH, and it is generally 

lower on Municipal roads where the plurality of RS crashes occurs.  All impact speeds above 21 

MPH are significantly over-represented, and the over-representation generally increases with the 

increase in impact speeds up to 50 MPH,  After that, the Odds Ratios stay in a range around 

1.500.    

 

The next cross-tabulation quantifies how this relates to the severity of the crash for RS crashes. 
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6.3 Severity by Impact Speed Cross-Tabulation 
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6.4 Discussion of Severity vs Speed Cross-Tabulation  
 

The display above presents information on the effect of increased impact speed on the severity of 

RS  crashes.  Notice the red in the Fatality and Serious Injury cells as speeds increase.  What is 

more enlightening is the probability that the crash results in a fatality as a function of impact 

speed.  This is given in the following table: 

 

Speed at Impact Fatality Odds (1 in …) Increase Probability above 31-35 

31-35 397 1.0 

36-45 118 3.3 

46-55 59 6.7 

56-65 45 8.8 

66-75 29 13.7 

76-85 13 30.5 

86-95 9 44.1 

Above 95 8 49.6 

 

Obviously, speed kills, and a reduction in speed at impact by as little as 5 MPH can have a major 

effect on whether or not that crash will be fatal.  A reduction in impact speeds by 10 MPH would 

cut the number of fatal crashes in half.  This is the reason that selective enforcement is effective.   

 

However, there is another major factor in effect here as well – the failure of RS drivers to be 

properly restrained, which will be covered in the next separate attribute below (6.5; Restraint Use 

by Causal Drivers in RS Crashes), which is also correlated with Impaired Drivers.  
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6.5 Restraint Use by Drivers in RS Crashes 
 

The following display presents a comparison of RS-crash driver safety belt use against those who 

were not RS over the same five-year time period. 

 

 
 

Risk-taking involved in most of the RS causes does not stop with excess speed; it extends to not 

being properly restrained.  The above analysis demonstrates that the causal driver in an RS crash 

is over three (3.084) times more likely to be unrestrained than in the non-RS crash.  The next 

analysis demonstrates how this contributes to crashes becoming fatal.   
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6.6 Crash Severity by Restraint Use (C323) for RS Crash CU Drivers 
 

 
 

A comparison  of the probability of a fatal crash for the two restraint categories of RS crashes 

indicates that a fatality is about 18 times (17.92) more likely if the RS causal driver is not 

properly restrainted.  The probability is estimated by 321 fatality crashes out of 3,669 when 

restraints were not used (1 in 11.4), as opposed to only 160 fatal crashes out of 32,780 crashes 

when restraints were used (1 in about 205 crashes).  So the combined effect of lower restraint use 

and higher speed is a devastating combination that accounts for the high lethality of RS crashes. 
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6.7 Number of Vehicles Involved 
 

The following display presents a comparison of RS crash number of vehicles against number of 

vehicles in non-RA crashes over the five year time period of the study. 

 

 
 

The above shows that the number of single vehicle RS crashes is over-represented by an Odds 

Ratio of 5.592 (proportion was close to six times more than expected).  Over 9 out of 10 

(93.45%) of the RS crashes were single vehicle. This would be expected when most of the 

crashes involved running off the road and crashing into something in the roadside environment.   
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6.8 Police Arrival Delay 
 

 
 

RS crashes police arrival delays were quite favorable, with the arrival time being ten minutes or 

less over 57% of the time.  All arrival delays over 10 minutes were significantly under-repre-

sented.  There can be little doubt that this has to do with the urban (or near-urban) nature of these 

crashes (77.77%, see Section 4.3).  The analysis below shows how this impacts EMS arrival 

time, which is a comparison of only those crashes that included injuries, and thus would gener-

ally call for an EMS response. 
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6.9 EMS Arrival Delay          
 

 
 

For much the same reasons as the police arrival delays, EMS delays were significantly over-rep-

resented for Roadside (RS) crashes in the 6-10 and 11-16 minute categories.  All longer delay 

times were under-represented up until the very high categories (91-120; 121-180; and Over 180 

minutes).  There were relatively few in these very long categories, which were probably caused 

by the vehicles not be discovered late night. 
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7.0 Driver and Vehicle Demographics 
 

7.1 Driver Age  
 

 
 

The table display above presents a comparison of RS crash causal driver age against the same for 

crashes that were not RS for ages of 15 through 32.  The blue (non-RC) bars illustrate the prob-

lems that 16-20-year-old drivers have in general, but the red bars show that they are even more 

over-represented in RS crashes.  The target age groups would be up to about 39 years of age, 

with additional concentration in the 16-25-year-old group. 
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7.2 Roadside Crash Driver Gender 
 

 
 

The red bars and the blue bars each sum to 100%.  So the breakdown in RS causal drivers is 

62.76% male and 37.24% female.  For non-RC, the percentage is 56.15 male and 43.85 female, 

which also gives a good estimate for male/female drivers in general.  These differences in pro-

portions certainly indicate that males are a greater cause of the RS problems, and if there are 

countermeasures that can be directed toward them, doing so would be much more cost-effective 

than those directed toward all drivers, all other things being equal. 
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7.3 Causal Vehicle Types with 30 or more Crashes 
 

 
 

The display above presents a comparison of RS crash causal unit type against the same for 

crashes that were non-RS.  Vehicles types with less than 30 crashes in the RS dataset were re-

moved for the above display.  Passenger Cars have the highest for potential crash reduction ac-

cording to the Max Gain.  However, Motorcycles have a much higher over-representation 

(2.591), indicating well over twice the expected proportion.  None of the other classifications 

have significant over-representations, indicating that their proportions are about as expected.  

Some vehicles, notably Tractor/Semi-Trailers, Mini-vans, Pick-Ups and Sport Utility Vehicles 

(SUVs) were under-represented indicating their tendency to avoid RS crashes. 
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7.4 Number of Pedestrians  
 

 
 

Pedestrians are generally under-represented in RS crashes, indicating that most pedestrian 

crashes occur when pedestrians venture into the roadway.  This positive finding may be useful in 

pedestrian countermeasures.  Pedestrians need to be as far from the traffic stream as they can 

possibly be. 
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7.5 Driver License Status 
 

 
 

Clearly RS crashes are over-represented in RS causal drivers without legitimate licenses.  They 

make up about 15% of RS causal drivers.   
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7.6 Driver Employment Status 
 

 
 

In our current era when the economy is playing such a big role in traffic safety, the quantification 

and tracking of the employment proportion of drivers involved in RS crashes is important.  This 

indicates that their unemployment rate is about 24.6% higher than expected.  This relationship is 

not surprising because of the underlying drug/alcohol root cause of many RS crashes (8.3-8.4).  

The correlation between not having a job and being involved in an RS crash should be watched 

carefully going forward in that it could affect the type and location for countermeasures. 
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8.0 Driver Behavior 
 

8.1 Primary Contributing Circumstances (RS & Items < 100 Crashes Removed) 
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8.2 Discussion of Primary Contributing Circumstances (PCC) Result Above 
 

The RS PCC item, Ran off Road, (Frequency:17,282 ; Proportion: 36.91%) was removed from 

the comparisons for this analysis  because it prevented some of the other items from being identi-

fied.  It was forced to be this high by the filter (see 3.1).  Items listed were reported for those RS 

crashes that were defined by other items in the RS filter.  So, in essence, these results demon-

strate the driver behaviors that accompanied the RS as it was defined by other attributes in the 

filter (i.e., C017, First Harmful Event).  The display above is for those crash PCCs that had 100 

or more occurrences.  

 

Items over-represented by over twice their expected proportion (when compared to non-RS 

crashes) are ordered by Max Gain as follows: 

• Driving Too Fast for Conditions, 

• DUI (Impaired Driving), 

• Swerved to Avoid Vehicle, 

• Fatigued/Asleep, 

• Aggressive Operation, 

• Over Correcting/Over Steering, 

• Swerved to Avoid Animal [most often deer] 

• Over Speed Limit, 

• Swerved to Avoid Object. 

 

Most of the above are reasonably associated with running off the road.  Each should be viewed in 

terms of their relative positions in the table as opposed to being the absolute cause.  
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8.3 CU Driver Officer’s Opinion Alcohol 
 

 
 

While Impaired Driving/Alcohol was indicated as the cause of the crash for only 10.54% of the 

RS crashes, the fact that this proportion was over-represented by a factor of 3.619 (close to 4 

times the expected from the non-RS crashes indicates its importance.  ID/DUI tends to be under-

reported, and there is no doubt that its reduction would have a major impact on reducing the 

number of RS crashes. 
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8.4 CU Driver Officer’s Opinion Drugs 
 

 
 

The reported non-alcohol drug cases for RS crashes is less than half of that for alcohol.  The 

1,464 cases are only about 4.00% of all RS crashes.  However, the Odds Ratio indicates that it 

has an over-representation comparable to alcohol.  In both cases (RS and non-RS), drug use is 

difficult to detect compared to alcohol, which has well-established tests for the blood-alcohol 

level that are relatively easy to administer.  Our conclusion is that both alcohol and non-alcohol 

drug use are major contributors to increasing the frequency of RS crashes, and their use is further 

compounded it they choose to avoid detection by using county roads. 

 

 

 

 

 

 

 


