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A Study of Crash Patterns Over the Past Ten Years (2003-2012) 
David B. Brown (http://www.safehomealabama.gov/)  

Executive Summary 
 
The following is an abstract of a study performed using crash reports from Alabama over the past 
ten years.  Some differences in the reporting process itself originated in July 1, 2009 when DPS 
and several key local reporting agencies began using eCrash, Alabama’s electronic crash report-
ing system.  In 2012 eCrash was used in over 90% of the reports.   
 
Fatal crashes as a proportion of all crashes has dropped off significantly the last half of the 
2003-2012 decade, and it has remained quite stable in the last four years.  This reflects a trend 
toward reduced discretionary travel by high-risk drivers, which tends to be in the rural areas.  
Reinforcing this is the trend toward a greater proportion of crashes occurring in urban areas (an 
increase from about 72% to 76% over the ten year period).  The urban fatality proportion has al-
so risen from about 32% in 2003 to about 44% in 2012.  This is clearly indicative of a trend to-
ward more urban driving and the accompanying benefits of reduced speeds and an overall re-
duced fatality rate.  However, it also shows the need for more focus on urban crashes.  
 
Concentration should always be on issues correlated with the most fatalities.  The Statewide 
Highway Safety Plan indicates that these include the following, in order of estimated number of 
fatalities involved: restraint deficiencies, impaired driving, speed, hit obstacles, young drivers, 
motorcycles, and pedestrians.  Other factors commonly of high interest are distracted driving, 
workzones and heavy trucks. 
 
Restraints.  Restraint use has increased continuously over the past ten years, from its 2003 level 
of about 77% to the average over the past four years, which has leveled out at about 90%.  Of-
ficer-reported crash data over the past ten years indicates that the probability of being killed in 
any crash is 20 times higher if not properly restrained; 0.30% if restrained,  5.97% if not re-
strained.  Comparable results are obtained for child restraint use effectiveness.   
 
Impaired driving.  This includes impairment to the driver caused by either alcohol or other 
drugs, or the combination of both.  Impaired driving crash frequencies follow the overall crash 
pattern very closely, peaking in the 2005-2006 years, seeing significant reductions in 2008-009, 
and then leveling off in 2010-2012 to about half way between these two earlier extremes.  Drugs 
(other than alcohol) are being reported at a much higher rate in the most recent three years.  In 
2003, only about 14% of crashes were reported to involve non-alcohol drugs; in 2012 this num-
ber rose to nearly double its value – over 27%. 
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Speeding.  There has been a consistent and obvious improvement in the proportion of crashes for 
which speeding involvement was indicated in almost every year over the past decade.  From a 
high of about 10% of all reported crashes in 2003, it is now at a low of a little over 7%.  The se-
verity of speeding-involved crashes, in terms of both injuries and fatalities, has also declined, 
indicating slower speeds and improved EMS (perhaps due to closer proximity to urban areas). 
 
Hit obstacles.  The pattern over the past ten years show continuous improvement in the relative 
number of crashes involving single-vehicle run-off-the-road crashes into a fixed obstacle.  From 
a high of 16.7% in 2003, the reduction has been to 14.5% in 2012.  These types of crashes typi-
cally occur on county roads and they are particularly lethal due to their rural locations (higher 
speeds and less access to EMS).  The observed reduction further supports the trend toward urban 
driving, with the accompanying fatality-reduction benefits. 
 
Young drivers (ages 16-20).  There is a clear national trend of less driving by drivers in this age 
bracket.  Economics and the availability of alternatives play a very large part, and typically these 
factors are in the more urbanized areas.  The reduction is from the high of nearly 22% in 2003 to 
less than 18% in 2012.  Recognize that although their relative numbers have been reduced, 18% 
for the five ages (16-20) is well over twice their expected number compared to all other ages.  So 
this remains a fruitful target group, especially recognizing that improved habits could be retained 
over their lifetimes. 
 
Motorcycles.  Many have taken to the use of motorcycles in response to the rising fuel costs, and 
this trend is quite apparent in crash patterns from 2009-2012, especially in the fatality rate of mo-
torcycle crashes.  This may indicate that the motorcycle demographics are trending toward older 
and/or less experienced drivers. 
 
Pedestrians.  Pedestrian involvement has taken a shocking uniform increase in the last four 
years.  Recent national studies have indicated that up to a third of pedestrian fatalities are at-
tributed to drugs and alcohol.  The role of electronic devices cannot be ignored in that the injuri-
ous behavior of those using electronic devices while walking is well documented (i.e., distracted 
walking). 
 
Distracted driving.  Although data to support comparable analyses are not available, this cate-
gory should not be neglected.  Everyone observes the frequency with which distracted driving 
involving electronic devices cause abnormalities in driving, and the consequences are also quite 
obvious.  Chances of a crash increase from 4 to 23 times, meaning those who persist in this prac-
tice are almost certain to cause a crash.  Federal estimates are that from 15% to 30% of all crash-
es involve some form of distraction.  This is not only a major problem today, but it is the most 
alarming, since it is almost totally correlated with general electronic device use, which only 
shows signs of continued exponential growth. 
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Workzones.  Results here were mixed.  There was clearly a lull in workzone related crashes in 
the 2005-2009 time frame.  And, while there was a sharp increase in the proportion in 2010 and 
2011, this proportion fell back to its previous levels in 2012. 
 
Heavy trucks.    Large truck crash frequency has been reduced considerably in the second five 
years of the 2003-2012 decade.  While still much more severe than the most other types of crash-
es, heavy trucks are involved in less than 6% of fatality crashes, and the trucker has been found 
at-fault in only about 25% of two-vehicle fatal crashes involving a passenger vehicle. 
 
The complete report is available at: 
http://www.safehomealabama.gov/DataAnalysis/CrashFacts.aspx  
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Introduction 
 
This document contains a series of CARE IMPACT runs that had as their primary purpose to 
surface significant changes that have come about over the 2003-2012 time period.  All of the 
outputs are quite similar in that the red bars represent the relative frequency for the particular 
subject under consideration, while the blue bars represent the complement of that subset.  So, for 
example, the first IMPACT compares Heavy Trucks and CMVs (HTCs) against all other vehi-
cles (non-HTCs).  The proportion being compared is the relative frequency (which might be 
viewed as a fractional proportion or percent) of the total crashes in that category that occurred for 
that year. 
 
The expectation for any cell is 0.01 or 10%.  Think of it this way: suppose there were no changes 
in anything (and we mean ANYTHING) over the ten year period.  You would expect the exact 
same number of crashes every year, so one tenth of them would fall in any given year.  In addi-
tion, you would expect that in any category of crash (e.g., HTC crashes) that one tenth of them 
would also fall in each of the ten years.  It is these actual proportions that are being compared.  
When the red bars are compared with themselves then the overall increase or decrease of crashes 
in general can be perceived.  Similarly, the comparison of just the red bars among themselves 
shows how the subject of interest (e.g., HTCs) increased or decreased over the years.  Putting the 
red and blue bars on the same display enables the non-subject crashes to serve as a control.  For 
example, in the HTC case, the number of non-HTC crashes would serve as a control to which the 
number of HTCs could be compared.  If, for example, the non-HTCs in a given year were 12% 
rather than their expected 10%, then it would be reasonable if the number of HTC crashes were 
also 12%.   If this occurred it would indicate that something outside of the HTC population 
caused that increase – something in the traffic mix in general as opposed to something within the 
HTC subset. 
 
Conversely, when it is observed that a subject (red) bar is significantly higher or lower than its 
comparable blue bar, then we must conclude that something took place in the test (subject) sub-
set that was unexpected because the same thing did not occur in the control subset (i.e., the non-
subject traffic mix).  As an example, consider 2005 for HTCs on the following page.  While both 
the test and the control are higher than 10% (seems to be a bad year all the way around), the 
CMV proportion was 12.255%, while the non-CMV proportion was only 10.734% (just a little 
above its expectation of 10%).  The OverRep column contains what statisticians call the odds 
ratio.  It is just the 12.255/10.734 = 1.142* – the asterisk indicating that it is statistically signifi-
cant at a very high level.  So we have no problem whatsoever in declaring that there was some-
thing going on to affect HTCs during this year that was not affecting the overall population.  In 
this case it could be that the HTCs were sustaining their mileage while the non-HTCs had a sig-
nificant decline in their mileage.  While we can prove that something caused this difference it is 
not possible without further analysis to determine just what that something was. 
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