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Introduction

As part of their youth countermeasures programs, the Alabama Department of Economic
and Community Affairs requested a special study to focus on the development of youth
Impaired Driving (ID) countermeasures. By way of definition, the acronym ID will be
used in a generic way to include driving under the influence (DUI) of either alcohol, oth-
er drugs, or both. Alcohol is the drug of choice throughout the population, but over the
past five years other drugs have grown in importance. Further, youth or young drivers
will be used refer to drivers of age 16-20.

This report will be in three sections. The first is a summary of recommended counter-
measures in prioritized order based upon estimated cost-benefit. The recommendations
are based upon the detailed analysis performed for Alabama and reviews of potential
countermeasures given in the literature. The second and third sections of this report pro-
vide the detailed data analysis that was originally performed for the State of Alabama for
CY (calendar year) 2008. These have been updated using 2008-2012 data. The appendix
contains the CARE IMPACT outputs that were used to generate the summary infor-
mation presented.

Recommended Countermeasures

The following is a list of recommended countermeasures in priority order based upon a
qualitative assessment of the detailed data analysis and information obtained from the
literature:

e Graduated Drivers Licensing (GDL). The bill to strengthen the state’s GDL
law has been introduced in the legislature for the past three years and shows con-
tinuing prospect of acceptance. The data within Alabama demonstrate that youth
causal-driver 1D crashes are over-represented in multiple injuries, multiple pas-
sengers in the vehicle, and specific times of day. All of these factors are ad-
dressed by GDL. For more details, see:

http://www.safehomealabama.gov/InfoTraining/YoungDriverlssues.aspx

e Administrative License Revocation (ALR). This is stated as the top-priority
countermeasure for youth because of the perceived value of the driver's license to
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the young person and the proven overall effectiveness of this relatively inexpen-
sive countermeasure: "License suspension has been shown in many well-designed
studies to produce specified deterrence, that is, it deters suspended drivers from
subsequent crashes and recidivism. Although many suspended drivers continue to
drive, they report driving less and/or more carefully, and the reductions in viola-
tions and crashes associated with license suspension continue well beyond the
suspension period.” The increase in the penalty for driving while suspend-
ed/revoked could greatly multiply the deterrent capability of this countermeasure.
Further: "there is overwhelming evidence that ALR contributes to both specific
and general deterrence impaired driving. From 1980 through 1987, the proportion
of motor vehicle crash fatalities with BACs at or above 0.10% fell sharply, but the
decline slowed after that. The extent to which the United States can continue to
reduce the contribution of ID to motor vehicle crash fatalities almost certainly de-
pends on whether the remaining states adopt ALR ..." (1). Finally, this law will
work best with youth only if it is coupled with a reduced BAC limit, which is also
of the highest priority.

Reduced BAC for Youthful Drivers. "These laws are justified by the fact that
any drinking is illegal for drivers under 21 and by the fact that young drivers are
impaired at much lower blood alcohol levels ... This law was found to be effective
in reducing nighttime fatal crashes among teenagers in Maine even though only
40 to 50% of teenagers knew about the law." Effectiveness could be multiplied
by coupling this with PI&E efforts, as demonstrated by the very well-designed
project in Maryland (1, 25-26). They summarized:

"Given the extent of benefits documented for the Maryland sanc-
tion and the PI&E enhancement, it is reasonable to conclude that a
lower BAC restriction for youth is a countermeasure which should
be widely implemented."”

As to the particular level, since drinking is illegal for minors, the ideal level
would be anything over a 0.0% BAC which would confirm any drinking at all
(Maryland used 0.02%).

Reduced Youth Access to Alcohol. While the initial effect of raising the drink-
ing age had a very positive effect, that effect now seems to be eroding, especially
for ages 19 and 20. Increased “sting” operations are necessary to assure that these
laws are being observed, especially in the late-night week-end hours. Increased
alcohol pricing (through taxation) has also been shown to be effective in this re-
gard.

Community System-Wide Response. This countermeasure links the agricultural
county agent, who are highly trained in community organizing skills, with a key
judge in each county. It involves a five-step organizational process, and an inten-
sive educational effort. This is quite resource intensive, which places it lower on
the priority list. Further, while some of these have been proven effective, their
long-term impact upon those who are inclined to engage in risk-taking behavior is
not confirmed.



Detailed Analysis of Crash Data

In this study we wish to concentrate on the young driver, specifically those who are of
age 20 or younger. ID-related crashes are grossly under-reported as such (FARS has re-
cently used an adjustment factor of 1.6 for Alabama), and we suspect that this might be
low for youthful-offender cases, especially those of lower severity. The reason for this is
that many officers are reluctant to place alcohol/drugs as a causal factor on the crash form
unless they can prove it is a cause in court. However, it is well established that, especial-
ly in inexperienced drinkers, driving can be impaired at well below the 0.08% BAC level.

This does not defeat the purposes of our analysis, however, as will be explained below.
In one year (CY 2008) of data, the following is the severity of the youth causal-driver ID
subset of crashes:

Reported Youth Causal-driver ID Crashes by Severity (CY 2008-2012)

Severity 2008 | 2009 | 2010 | 2011 | 2012 | Total | Percentage
Fatal 20 16 17 22 14 89 | 3.01%
Non-Fatal Injury 241 | 234 | 270 243 | 214 | 1202 | 40.66%

Property Damage Only 343 | 308 | 304 323 | 340 | 1618 | 54.74%

TOTAL 604 | 558 | 605 602 | 587 | 2956 | 100.00%

This is out of a total of 109,527 youth (causal driver age 16-20) crashes that occurred in
the state during this (2008-2012) time period. In the overall population of youth causal-
driver crashes, there were 489 fatal crashes (549 killed), 25,150 injury crashes (35,327
injured persons), and 82,223 property damage crashes. Of the total youth causal-driver
crashes, 152 were pedestrian crashes, involving a total of 167 pedestrians.

While are aware that this subset of 2956 crashes does not include all of the youth causal-
driver ID crashes that have occurred in the state, the conclusions of the comparisons giv-
en below will not be significantly affected by this under-reporting. It is true that some of
the cases that are ID-related will be found in the “non-1D” subset. However, this can on-
ly have the effect of reducing the extent of any over- or under-representations. So the
figures given below should be regarded as a conservative minimum estimate, i.e., the ac-
tual over- or under-representations will be at least the size of those shown.

Before leaving the severity figures above, note that the injury proportion given is almost
twice what would be expected in the general population of all crashes (21.16%), and the
fatality proportion is over four times that expected (0.74% for all crashes). So this is
clearly one of the major killers of our young people on the roadway today. In addition, if
we can prevent youth causal-driver 1D crashes, the effects could well be cumulative,
since there is no reason that the behavioral change will not continue throughout the life-
times of the majority of those affected.




The analyses performed for the youth causal-driver 1D subset of crashes in the CARE
IMPACT (information mining) analysis compared youth causal-driver ID crashes against
all youth causal-driver crashes in order to find out how their ID-related crash characteris-
tics differ from other (non-1D) crashes that they experience. The most predominant root
causes of the non-ID crashes are inexperience in the 16-17 age classification, and in-
creased risk-taking in the 18-20 age group.



Comparison: Youth Id vs. General Youth Causal-Driver Crashes

The goal of comparing the youth causal-driver ID subset of crash records against all
youth causal-driver crashes is to determine the characteristics of these crashes that might
be amenable to countermeasure intervention. Of course, just because some attribute is
over-represented does not mean that a countermeasure applied to address it will be suc-
cessful. However, the application of a countermeasure on under-represented attributes is
clearly a waste of resources, all other things being equal. The following variables are
presented generally in the order of the total positive “Maximum Gain” (the amount by
which crashes would be reduced if all over-representations within a given variable could
be eliminated).

Note: in all graphics that follow, the red (or slightly lighter) bar on the left refers to
the proportion of youth causal-driver ID crashes, and the blue (or darker bar) on
the right refers to the control, in this case all youth crashes.

Time of Day (C008). This variable had the most significance, and it comes as no
surprise that the time of day that youth causal-driver ID crashes occur varies dramatically
from those of other youth causal-driver general crashes. The following chart demon-
strates the most over-represented times.
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Youth causal-driver crashes in general are over-represented before and after school (blue
bars on the right). However, after 10 PM the probability of ID being involved goes up
dramatically. It peaks at the 12 PM to 5 AM hours and then tapers off, falling back be-
low the youth non-1D crashes in the 6 AM to 7 AM time period.

Related variables: C031 shows darkness, and especially darkness with no artificial light-
ing, indicating rural areas (see geographic analysis below).

Other Circumstances (C015). There are certain risk-taking characteristics that
often go together in this type of crash. For example, if you look at the other circumstanc-
es included in Variable 15, aggressive operation is also over represented, with over two
times the expected number of crashes. This shows very clearly that aggressive operation
is very highly correlated with youth alcohol/drug use.
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Vehicle Most Harmful Event (C201). Ordered by greatest potential for reduction, the
following factors were found to be significantly over represented: overturned, tree, ditch,
utility pole, and parked vehicle. The most under-represented is collision with non-parked
vehicle in traffic, indicating that a larger than expected number of single-vehicle crashes.
While this is only about 64% of expected, it still accounts for just under 30% of the youth
causal-driver ID crashes, so it should not be discounted altogether.

Related variables: (C017), First Harmful Event is basically the same as C201, but the
order of the over represented factors are as follows: ditch, tree, overturned, utility pole,
mailbox, parked vehicle, and curbing.



Number of Vehicles (C051). Single vehicle crashes are over 2.68 times their expecta-
tion and account for over 68% of the youth causal-driver ID crashes.

Restraints (D323). The following are the significantly over-represented categories:
Over-representation Factor (OverRep)*
No Restraints Used 6.45
Unknown 4.53

* This is the odds ratio, or the number of times that the proportion of the value is
above the same value for non-1D cases (= Subset Percent/Other Percent).



T — =~ ™
ﬂ CARE 9.2.0.13 - [IMPACT Results - 2008-2012 Alabama Integrated Driver-Vehicle Data - Youth (Causal Driver) And DUI (Alcohol or Drugs... Elﬁu

B File Filters Analysis Search Continuous [mpact Tools Help |;||i“i|
Default Data Source [2008-2012 Alabama Integrated DriverVe | Default Filier  |Youth (Causal Driver) And DUI (Aleohol or Drugs) | E‘gﬂ\}gﬂ%‘m |
Max Gai - Natural (@) Over Represertation -
Order By: [ Max Gain ) | ] Threshald 20 B
’Dwding v] Suppress Zero-Valued Rows () Max Gain
D323: Driver Safety Equipment
Value |  SubsetFreq]  SubsetPer]  Other Freql Other Per] Over Rep| Max Gain © | =
3 None Used - Motor 640 15.972 4516 2476 6.450" 5h40.768
Unknown 267 6663 2518 1470 4533 208.098
Other 113 2820 874 0.440 6.405 95.358
Mull value 110 2745 1459 0.735 3735 80.549
E Driver Not Record 85 237 1626 0.219 2854 62178
Mot Applicable 15 0374 320 0.161 2322 8.541
No Motorcycle Helm 5 0125 116 0.058 2135 2658
Lap Belt Only Used 13 0324 h42 0273 1.188 2058 Sort by Sum of Max Gain I
F Halmat | lzoad 1 nns [ nna na1ry N7 2
1\
B G - K] @ POl A |

IMPACT Results - 2008-2012 Alabama Integrated Driver-Vehicle Data - Youth (Causal Driver) And DUI (Alcohol or Drugs) vs. Youth (Causal Driv
D323: Driver Safety Equipment

100.00

T0.00 ~

20.00

10.00 -

0.00

T
Mull value Lap BeltOnly Used Shoulder and Lap Belt Use1

— ——————

All other categories of restraint use were under-represented or not significantly over-
represented. This shows very clearly that the lack of restraint use is very highly correlat-
ed with ID. Qualifier: failure to use restraints is an indication of increased risk taking,
which seems to be further exacerbated by alcohol/drug use

Event Location (C018). Off roadway crashes are about 2.75 times their expectation and
account for about 56% of youth causal-driver ID crashes.



Severity of Crash. Proportion disabled (C225) is significantly over represented with
over 1.8 times the expected number of crashes. Proportion of damage that totaled the ve-
hicle (C225) was over 1.76 times its expected value. Injury, and multiple injury crashes
are over-represented as shown below.
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These results all show quite plainly that youth causal-driver 1D crashes are much more
severe in their effects than are other youth causal-driver crashes. The over representation
of multiple injuries in the causal vehicle also indicates a tendency for young people to
travel with multiple individuals in the vehicle. Because they tend to travel with their
friends, they are putting not only their individual safety at risk but that of their friends
when they choose to drink and drive.
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Geographic location. Over-represented counties (C001) in order of maximum gain are:
Macon and Escambia. The bigger problem appears to be in the rural areas near metropoli-
tan areas. The most under-represented cities (in order of “best” first): Montgomery, Bir-
mingham, and Mobile.

Locale (C033) shows the greatest over-representation in open country, as indicated in the
diagram below.
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Two-lane roadways (C412) are over-represented by a factor of 1.34. Rural Crashes
(C010) are over-represented by a factor of 1.7, and County Road Crashes (C011) are
over-represented by a factor of 1.73.
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Estimated Speed (C223). From the following display, it is clear that youth causal-driver
ID crashes (shown in the red bars on the left) occur at significantly higher speeds than do
other types of youth causal-driver crashes.
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Day of Week (C006). As you might expect the weekend is over represented for this type
of crash. As seen in the diagram below, Saturday is over represented with Saturday hav-
ing 2.08 times the expected number of crashes.
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Gender (C109). Males account for 71.01% of youth causal-driver ID crashes, and they
are over-represented by a factor of 1.39.

Raw Age of Driver C (C107). When looking at the age of the causal driver it is of inter-
est to note that the Drivers that are age 20 are significantly over represented when com-
paring youth ID Crashes to other crashes where the causal driver was age 20. These
numbers tell us that there are over 70% more than the expected number of 20 year old
drivers that are involved in ID related crashes. Because these drivers are close to age 21,
and likely have friends that are 21 and older, they seem to have a greater problem with
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drinking and driving and could be a good group for targeted enforcement or education
efforts. Age 19 is also over-represented but only to about half of the degree of the 20
year old drivers.
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Police’/Ambulance Arrival Delay (C036/C037). Due to the rural and late-night, week-
end nature of these crashes, the severity is further complicated by arrival delays.
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Order By:

C036: Police Amival Delay

Value | SubsetFreal  SubsetPer] OtherFreal  OtherPer]  OverRepl MaxGain « | =

4 61 to 50 minutes 273 9.235 41597 3832 2410 158.728
46 to 60 minutes 240 8.119 4778 4362 1.861° 111.048
91 to 120 minutes 114 3.857 1328 1212 3181 78.159
31 to 45 minutes 301 10.183 2430 7697 1323 73485
Ovwer 180 minutes 139 4702 2885 2607 1.804° 61.547 I
121 to 180 minutes 80 2.706 925 0.245 3.205° 55,035 I
Unknown 0.068 14 0.013 5283 1622
Null value 80 2706 2979 2720 0.935 -0.400 [ Sort by Sum of Max Gain

M 4 W riradas w7 7 nna ance 2974 noAc =17 74
By & k- R |9 & PSR SR

IMPACT Results - 2008-2012 Alabama Integrated Crash Data - Youth (Causal Driver) And DUI (Alcohol or Drugs) vs. Youth (Causal Driver)
C036: Police Arrival Delay

ra
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21.00
20.00
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18.00
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14.00
13.00
12.00
11.00
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T.00
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5.00 |
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3.00 -
2.00 -
1.00

0.00
&1 to 90 minutes 91 to 120 minutes Owver 180 minutes Unknown 21 to 30 minutes 0to & minutes & to 10 minutes J

45 to 80 minutes 31 to 45 minutes 121 to 180 minutes Mull value 16 to 20 minutes 11 to 15 minutes
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Vehicle Type (D101). Tractors and semi-trailers accounted for just under 44% of all
youth causal-driver ID related crashes and were over-represented by a factor of 2.02.

u Eile Eilters Analysis 5Search Continucus Impact Tools Help | - || & || X |
Defult Dats Source | 2008-2012 Alabama Integrated Crash Da v | Default Filter [Youth (Causal Driver) And DUI (Alcohol or Drugs) - !
Order By: [k Gai o (ol ' O RO reshald 20 B

[D&Bmﬂ(ﬁg v] Suppress Zero-Valued Rows ) Max Gain
CO037. EMS Amival Delay
Value | SubsetFreq] SubsetPer| OtherFreq] OtherPer] OverRep| MaxGai = || =
4 11 to 15 minutes 258 8738 4944 4514 1534 124 BR7
16 to 20 minutes a7 6326 2827 2581 24517 10703
21 to 30 minutes 182 6157 2644 2414 25817 110642
6 to 10 minutes 320 10,825 a1 7460 1451* 99475
31 to 45 minutes 102 3453 1n 1.069 3xr 70396
0to & minutes 209 7.070 6304 5756 1.228 38.863
Ower 180 minutes &0 1691 787 0719 2354 28760
E1 to 90 minutes 23 0.93 236 0215 4553 2261 - [ Sort by Sum of Max Gain
ARt BN pira oo e naa7 YR naITe 1 AIR* 10 240
ER= " R R e <
IMPACT Results - 2003-2012 Alabama Integrated Crash Data - Youth {Causal Driver) And DUI (Alcohol or Drugs) vs. Youth (Caus
CO37: EMS Arrival Delay
44.00 -
42.00
40.00
38.00 4
36.00
34.00
32.00
30.00
28.00
26.00
2400
2200 4
20.00
18.00
16.00
14.00
12.00 <
10.00 -
8.00
6.00
4.00
2.00
0.00
| 16 to 20 minutes & to 10 minutes 0 to & minutes &1to 90 minutes 91 to 120 minutes Unknown Mull value

Left Scene (C105). The proportion youth causal drivers who left the scene where 1D was

involved was 6.27 times over those where it was not.
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