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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%.



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.



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




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. Itis 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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Heavy Trucks and CMVs
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As discussed above, the overall trend of HTCs was down sharply until 2009 at which time the
proportion regressed to about the 2008 level. The blue bars reflect a fairly consistent general
downward trend in bib-HTC crashes in general with about a 1% drop from 2003 through 2012.



Fatal Crashes
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Note that this comparison is for fatal crashes and not for number of fatalities. The latter metric is
subject to potential large influences from a single crash, and for that reason we view fatal crashes
as a more reliable metric. This poses some interesting aspects of the fatality issues, especially in
regard to the question: was the reduction in fatalities seen from 2006 just the result of fewer
crashes in general. The chart above answers this question in the negative. Collectively 2004-
2007 had significantly more fatal crashes than would be expected from the number of crashes in
general. We can see the blue bars declining from 2005-2008, indicating a drop off in crashes in
general (potentially the result of decreased traffic volume). However, fatality crashes lag behind
this decrease, and as the overall crashes regress to their mean in 2010-2012, fatal crashes remain
at a fairly lower level. There are a large number of reasons that have been proposed as causing
this, but the fact that the recession hits the unsafe drivers much more dramatically than the safer
drivers is a major factor. By “relatively unsafe” we mean younger drivers, older drivers (who
themselves are not necessarily unsafe, but when they get in crashes tend to have far more fatali-
ties), and drivers of older, less crashworthy vehicles. Professional drivers and commuters would
be among those who are relatively safe, and their miles driven would not drop as much as the
others.




Injury Crashes
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We would not expect injury crashes (which in this analysis includes fatal crashes) to be as sensi-
tive to the factors mentioned above that drive fatal crashes). The trend, however, is quite similar,
with a few notable exceptions. In particular, while 2009-2010 were significantly under-
represented in fatal crashes, we find them significantly over-represented in injury crashes. This
would be evidence that the fatality reduction may not be so much due to driver behavior as to
vehicle crashworthiness. The severe crash events are occurring; they are just not resulting in
deaths as often. An exception to this would be in the area of restraint use, which is certainly a
driver behavioral factor.



DUI Drugs (Includes all crashes that involved drugs)
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This analysis included all cases in which drugs were reported. It seems clear that the eCrash
adoption, which started in June 2009 created a much higher tendency to report drug involvement.
Noticing the stability in the number of reports from 2010 through 2012, no inferences should be
drawn from any comparison of these with previous years other than that the reporting has be-
come more complete.
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Run Off The Road Crashes
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This comparison over the years is for run-off-the-road, hit-object type crashes, usually involving
a single vehicle (exceptions might occur where non-contact vehicles are involved). In a sense
these are what might be called “unforced errors.” They are heavily correlated with DUI. No
doubt there is a significant downward trend from significant over-representation in 2003 and
006, to significant under-representation in the last three years.



Youth (Age 16-20) Caused Crashes
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This is another extremely positive trend, although it is mitigated somewhat by the drop off in the
number of young people who are securing their drivers licenses at age 16. See the article on
http://www.safehomealabama.gov/InfoTraining/YoungDriverlssues.aspx under Links: Teens
Waiting Longer to Take the Wheel. Teens also tend to be more affected by the recession, loss of
their part time jobs, and the increase cost of fuel. The important aspect of this analysis is to rec-
ognize that the decrease is from a situation in which this driver subset (age 16-20) still is having
about three times the number of crashes as the rest of the driving population. This is a good di-
rection, but we have a long way before we can say we have arrived.

The following puts this into perspective. The red bars are from 2003 and the blue bars are from
2012. Comparing shows that the relative causation of the 16-20 age group has in fact come
down significantly. However it still dwarfs the older ages. And is well over two times the aver-
age for all ages.
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When comparing the age distribution of all crashes in 2003 against those in 2012, the significant
over-representation in 2003 are in the 16-20 and 38-45 age groupings. The significant over-
representation in 2012 are in the 25-30 and 50-65 age groupings. Drivers are getting older, and
the aging of drivers, especially in the professional realm is a real concern. We should not lose
sight of the raw frequencies, however, which demonstrate that the primary target for behavioral
countermeasures has to be the youngest drivers.
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Speeding Involved Crashes
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This is one of the few extremely favorable and consistent trends — a smaller proportion of crashes
are being caused by speeding. This will result in fewer fatalities in that a reduction in impact
speed of 10 MPH will cut the probably of that crash causing a fatality in half. This is the effect
of sustained selective enforcement that should not be curtailed in the future.
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A comparison of the speed injury/fatal crashes (red bars) against all speed crashes (blue bars)
shows that the severity of these crashes is also decreasing, as would be expected. Speed is enter-
ing in, but at a lower level of speeding, which too will save lives. To further establish this fact,
speed related fatality crashes were compared with all other speed crashes.
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2009 254 8347 3848 9378 0.8%0 -31.389
2010 27 8117 %28 8.840 0918 21397
20m 20 7.230 8957 852 0.848 -39.550
2012 21 6934 8488 8083 0.852 -34.960 Sort by Sum of Max Gain
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This confirms the previous finding and demonstrates that the lowered severity applies to speed
fatal crashes as much, if not more, than to speed injury crashes.
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Motorcycle Caused and Involved Crashes
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| B Fle Fites Analysis Search Continuous Impact Tools Help [=[=]x]
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Order By: (Nl Ocer 3] [(uMexGon,] A Threshold 20 F
Descendng ~ | [7]Suppress Zero-Valued Rows ©) MaxGan
CO003: Year
| Valve | Subset Freq| Subset Per) Othe Frea Other Per/ Over Rep| Max Gair
> (2003 852 7.058 140215 1058 0669 421417
s 1020 8450 145333 1093 0773 -299.943
2005 1% 9933 43238 10777 oszr -101671
| |awe 1254 na 138426 10415 1077 96.831
2007 1358 11258 133897 10,074 118 142,962
|2008 1412 11697 122579 9223 1.268" 293751
_ |e008 1083 8972 122888 9.246 0570 -33.085
 [2010 un 9701 128354 9.657 1005 5.303
20m 1314 10896 127185 956 1138 158.920
2012 1307 10828 127009 955 1.133° 153.519 [0 | Sort by Surn of Max Gain
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IMPACT Results - 2003-2012 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused
C003: Year

1200 ——

11.00 -|

10.00

9.00 -

7.00

6.00 -

5,00 -

4.00 -

3.00

2,00 -|

1.00 |

000 -

Note that this comparison is of motorcycle caused crashes, not all that they were involved in. All
of these years have statistically significant differences with the only exceptions being 2009 and
2010, where the actual and expected were nearly identical. The trend over ten years is obviously
up more for motorcycles than for all other motor vehicles (viewed collectively). We have no ex-
planation for the 2009-2010 years. Clearly from 2003 through 2008 the trend in motorcycle use
was up. When we see sharp drops in 2009-2010 we tend to suspect that moving to eCrash may
have made some difference in reporting of motorcycle crash causation. The increased use of mo-
torcycles as opposed to passenger vehicles in order to save on fuel costs cannot be ignored. If
older drivers are taking up motorcycle usage, this would certainly compound the problem both
from a skill and a survivability perspective. Clearly in the last three years the number of motor-
cycle caused crashes has been much higher than what would be expected in comparison with
other types of crashes.
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: B File Fites Analysis Search Continuous [mpact Tools Help " [=]=] =]
: <] Filter Logic - ( Vehcle 2 (V2) Type = OR
Default Data Source [2003-2012 Alabama Integrated Crash Da v Defautt Filter [Motorcycle imvolved And Fatal Crashes ] e e e e
2 @ £
Order By, Notusl Ovder v] [ MaxGain | @ Ovex Fermenrtaion Sre it 20 &
Descanding =[] Suppress Zero-Valued Rows ) Max Gain
C003: Year
Valve | Subset Freq| Subset Per| Otfier Freq] Other Per| Over Rep| Max Gair
> 2003 47 5964 1207 7248 0823 10114
2004 73 9264 1410 8487 1,084 6.280
2005 &0 7614 1698 101% 0.747 20347
2006 97 12310 1828 10977 1121 10501
2007 82 10.406 1843 1118 0827 -5.432
2008 92 11675 1906 11485 1.020 1810
| 2009 70 2883 1493 8565 0831 0647
2010 85 10.787 1622 9,740 1.107 8243
20m 93 11.802 1817 109M 1,082 7.022
2012 89 11.294 1823 10.947 102 2738 | Sort by Sum of Max Gain
— .
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IMPACT Results - 2003-2012 Alabama Integrated Crash Data - M cm Ived And Fatal Crashes vs. Motorcycle Involved And Not Fatal Crashes
: Year
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The comparison above is strictly within the motorcycle crash subset. It compares motorcycle
fatal crashes (red bars) against motorcycle non-fatal crashes (blue bars). While this looks more
choppy than the prior comparison, the low sample sizes result in only 2005 to be statistically sig-
nificant. What this means is that while clearly the frequency of motorcycle crashes are grown,
within themselves they are not becoming more lethal. Now there will be more fatalities reaulting
from motorcycle crashes — that can be seen by just looking at the growth in the red bars over
time. However, this increase proportionately does not vary from chance from what would be
expected from the overall involvement. Note the general trend in the increase in the blue bars as
well. While in any given year this is not significant, if we consider collectively the most recent
three years (2010-2012), all three of these show proportionately more fatal crashes than crashes
in general, and this would be an indication that the drivers who have recently turned to motorcy-
cles might not be as proficient when it comes to crash survival.
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Pedestrian Involved
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B File Fiters Analysis Search Continuous Impact Tools Help . E 1 e
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RPETGY [T — T Qo= e a2 R
Descending '_] (V] Suppress Zer-Valued Rows
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IMPACT Results - 2003-2012 Alabama Integrated Crash Data - Pedestrian Involved C056 vs. Not Pedestrian Involved C056
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This compares pedestrian involved crashes with all other crash types that do not involve pedes-
trians. This is an interesting pattern definitely showing a general decrease in pedestrian colli-
sions up until 2008, and then a dramatic increase after that to current. It is quite difficult at this
time to compare the pre- and post-2009 results because of the change in the data collection vari-
able structures. At best his needs to be tracked to assure that the increase is due to the change in
reporting. The increase of 2012 over 2011 is of particular concern.
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IMPACT Results - 2003-2012 Alabama Integrated Crash Data - Pedestrian Involved C056 And Fatal Crashes vs. Pedestrian Involved C056 And Not Fatal Crash
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This is a comparison within the pedestrian subset to see if these crash types are getting more or
less lethal. None of the differences within years is significant, and the number of pedestrian fa-
talities over the years has only varied due to chance (or, we can say that nothing other than
chance can be assigned since there are no significant differences found). The blue bars here rep-
resent all pedestrian crashes, which seem to have considerably more variability than the number
of pedestrian fatalities. The increase in the blue bars in 2010-2012 should warrant this crash type
being watched carefully as more data are accumulated.
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School Bus Related
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The chart above shows very definitively and with a majority of significant differences (2003-
2005, 2008, 2010-2012) that the overall number of school bus crashes is increasing. While this
might be attributed to the change in reporting that occurred in 2009, it is clear that this is a varia-
ble that needs to be watched closely.
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There have been less than three fatality crashes per year involving school busses over the past
year, most of which did not involve fatalities to the children on the bus. Rather than looking at
fatal crashes for which no conclusions could be drawn, we consider above injury crashes involv-
ing school buses. This will provide a check on the above, since injury crashes are obviously in-
vestigated in much more detail than property damage only crashes. The above shows an alarm-
ing trend toward greater number of injury crashes involving school buses, especially when con-
sidering the composite 2009-2012 time frame in which 2010-2012 were significantly more than
expected in comparison to the overall number of school bus crashes. So we conclude that school
bus crashes and school bus injuries are on the increase and some definitive measures to curtail
these increases are in order.

21



Cross Over Crashes
The following logic was applied to determine cross-over crashes on four lane routes:

(( CU Vehicle Initial Travel Direction = North AND V2 Vehicle Initial Travel Direction =
South ) OR ( CU Vehicle Initial Travel Direction = East AND V2 Vehicle Initial Travel Direc-
tion = West ) OR ( CU Vehicle Initial Travel Direction = South AND V2 Vehicle Initial Travel
Direction = North ) OR ( CU Vehicle Initial Travel Direction = West AND V2 Vehicle Initial
Travel Direction = East )) AND CU Trafficway Lanes = Four Lanes

B CARE 9203 - IMPACT Results -2003-20 q\amegmcmnm mmumn‘wmm«mx’ . . Lﬂ_ﬁ‘l

B File Filtes Analysis Search Continuous [mpact Tools Help [« =]
:thm{mummmm = |Defauit Fiter  [DUI (Alcohol or Drugs) ] o e o e O
b [Netural Order v| [ MaxGain | ® Over Roprosortsbon 55— |

Descanding « | [¥] Suppress Zero-Valued Rows ) Max Gain ' '

2008 6679 9452 172 923 1024 154588

2008 6635 3461 117286 923 1,025 162.044
2010 6925 9835 122540 9645 1025 169.839
20m 6905 9772 121594 9570 1021 142.451
2012 6969 9.862 121347 9551 1033 220.188 7] Sort by Sum of Max Gain
B m-RREPSEER I

IMPACT Results - mamm-mmwmnm DUIlAlmIoIotDmnl}mlthUl{Mwholorme

Cross-over crashes are quite important in that they are some of the most severe recorded. They
involve vehicles crossing over a median and interacting with vehicle coming in the opposite di-
rection on four lane roadways. Countermeasures to this that were implements in the 2006-2007
were instrumental in reducing the frequency of these crashes, and we can see this crash type to
be significantly lower in 2008 and 2009. However, it regressed to almost its 2007 level during
the last three years of the decade. Still, the last three years are below the first three years, indi-
cating real improvement in these generally extremely severe crashes.

11.00
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Workzone Related Crashes
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IMPACT Results - 2003-2012 Alab I d Crash Data - Work: Related vs. Not Work Related

This is a very mixed situation, which could be accounted for just by the amount of construction
that was present in any given year. Construction due to the stimulus may have caused the two-
year up-tick in 2010-2011. Quite favorably, this regressed to its 2006-2009 levels in 2012.
While these variations cannot be attributed to randomness alone, it is difficult to draw any con-
clusions when there are no consistent patterns.
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Urban-Rural Comparisons
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The red bars above represent urban crashes, while the blue are rural. This reflects the shift from
discretionary driving to that which is mandatory (e.g., commuting). It also helps to account for
the reduction in fatal crashes in general, since urban crashes are generally less severe. The fol-
lowing cross-tabulation shows that well over twice the expected number of fatal crashes occur in
the rural areas, and the two highest injury categories are also dramatically over-represented.

|ommm[mazmmwomm v | Default Filter |All records (do not apply a filter) | Filter Logic-
Select Cells: [E]+ = Suppress Zero Values: None v | & | Column: C024: Crash Severity ; Row: CO10: Rural or Urban
: Incapacitating Non- ible Inj Damage
Fatal Injury m‘rm Incapacitating Inju Possible Injury megm ‘ Unknown TOTAL
Rural 16815 247995 ] 361518
18.02% 24.05% 8.37% 26.95%
Urban 3275 68227 38615 76516 783294 979682 |
35.89% 50.28% 63.19% 81.98% 75.95% 73.05% |
TOTAL 9126 135701 61107 9330 1031289 10646 1341200
0.68% 10.12% 4.56% 6.96% 76.89% 0.79% 100.00%
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