Restraint Issues Problem Identification
Based on Alabama 2011-2015 Data

1. Introduction

The goal of this problem identification is to assure that the restraint enforcement program consid-
ered by the state throughout FY 2017 is completely evidence-based, the evidence being derived
from past data obtained from crash records.

A problem identification study was conducted based on data that were consistent with that used
in the FY 2016 HSP, calendar years 2011-2015. This study was updated using five years of data
(CY 2011 through 2015). CARE IMPACT displays are used to display the information. The
comparisons made were between those crashes in which the causal drivers were not restrained
(generally represented by the red bars in the charts) and those which were reported to be re-
strained (generally represented by the blue bars in the charts). The use of proper restraints by
causal drivers is seen to be an excellent proxy for proper restraint use by all passengers in the ve-
hicle.

The results are presented in the following categories:
Introduction

Geographical

Time

Crash Causation

Severity

Driver Demographics

Analysis of Ejection

Analysis of Back Seat Occupants

Summary and Conclusions
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2. Geographical Factors

Geographical factors were analyzed in order to determine which areas are overrepresented for
crashes involving drivers who did not use restraints. In order to determine these problem areas,
geographical factors were analyzed in the following categories: county, city, rural versus urban,
highway classification and locale.

2.1 County
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The counties with the greatest overrepresentation factors for crashes in which the driver failed to
use restraints include Walker, Jackson, Escambia, Cullman and Blount. The more populated ur-
banized counties generally showed the highest restraint use.
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Overrepresented cities and county rural areas listed in the order of maximum gain are: rural
Walker, rural Mobile, rural Cullman, and rural Escambia. Almost all of the over representation
occurs in the rural county areas. The most under represented cities in order of “best” first are as
follows: Birmingham, Mobile, Montgomery, Huntsville and Tuscaloosa.



2.3 Rural/Urban
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As expected from the city results above, the number of crashes involving drivers who use no re-
straints is greatly overrepresented in rural areas. The increased number of crashes in which re-
straints were used in urban areas might be attributed to greater police presence, newer vehicles,
public information and education efforts, and the demographics of urban drivers in general.



2.4 Highway Classification
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Crash incidents in which no restraints were used are greatly overrepresented on county highways
with nearly 2.7 times the expected number of crashes. The proportion of crashes in which re-
straints were used is greater in state, interstate, federal, and municipal highway areas.



2.5 Locale
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The crash incidents involving no restraints are overrepresented in open country areas. However,
school and shopping areas are significantly underrepresented, indicating that crashes in these ar-
eas generally involve drivers who were much more apt to use their restraints.



3. Time Factors

Time factors were also analyzed in several different categories to determine overrepresentation
for day of the week and time of day. Analysis of these time factors allows for the determination
of particular days of week or times of day in which more crashes occur with drivers who did not
use restraints, and thus, those times in which enforcement would be more fruitful.

3.1 Day of the Week
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The weekend is overrepresented for crashes involving causal drivers who failed to use restraints,
demonstrating a heavy correlation with alcohol-involved crashes. Both Saturday and Sunday
had about 1.5 times the expected number of crashes involving causal drivers who failed to use
restraints.



3.2 Time of Day
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The relative probability of crashes involving no restraints is generally greater before and after
standard work and rush hours. Over representation peaks during the 12 PM to 5 AM period and
then tapers off, falling back below crashes involving causal drivers who use restraints in the 7
AM to 8 AM time period. This chart has a very strong resemblance to its DUI counterpart.



4 Crash Causal Factors

Analysis of crash causal factors determines which factors are the most likely contributors to
crashes in which drivers did not use restraints. The primary contributing circumstances of the
crashes were analyzed, and overrepresentation values indicate certain risk-taking behaviors asso-
ciated with this type of crash. Vehicle model year and speed at impact were also evaluated to
characterize factors that are consistently associated with crashes in which drivers do not use re-
straints.

4.1 Primary Contributing Circumstance
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Over representation factors indicate that certain risk-taking behaviors are often associated with
the crashes in which drivers do not use restraints. In order of maximum potential expected gain
(Max Gain), these include: DUI, over the speed limit, aggressive operation, running off the road
and fatigued/asleep. It is obvious that the presence of seat belts will not have a large impact on
the causation of these crashes, although the increased ability to maintain control in adverse situa-
tions should not be minimized as a benefit of restraints. However, the correlation here would be



the result of risk acceptance in general, and the inability or unwillingness of those who are im-
paired to consider the life-saving benefits of restraint use. Additionally, analysis of other con-
tributing circumstances presented similar risk-taking behaviors associated with crashes in which
causal drivers did not use restraints. In the order of maximum gain, these include: DUI, over the
speed limit, running off the road, aggressive operation, and over correction. Other overrepre-
sented contributing circumstances include traveling the wrong way, vehicle left in road, running
stop signs, driver condition, improper parking, and wrong side of the road.

4.2 Vehicle Age — Model Year
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Crashes attributed to drivers who used no restraints are greatly overrepresented in vehicles with
model years 1960-2002. This might be attributed to the lack of standard safety restraints in the
older model vehicles. Vehicles with model years 2003 and later indicate that the numbers involv-
ing restraints very significantly surpasses those involving drivers who did not use restraints. One
factor that would increase the rural problem could well be the economic disadvantages of those
in the rural areas, and thus their use of older vehicles.
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4.3 Speed at Impact
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Speed at impact for crashes in which drivers failed to use restraints is overrepresented in the
range of 45-100 MPH. This indicates that crashes in which restraints were not used consistently
occur at higher speeds than crashes in which restraints were used by the causal driver. This con-
firms the rural-urban finding, in that speeds are generally higher in the rural areas. It also exac-
erbates the problem, resulting in greater severity caused by the high-speed, unrestrained situa-
tions. Severity factors are considered in the next section.
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5 Severity Factors

Severity factors were analyzed in several different categories to determine to what extent the use
of restraints affects the safety of the drivers. These factors analyzed include crash severity, crash
severity in urban versus rural areas, number injured, number Kkilled, driver ejection status, and

driver injury type.

5.1 Crash Severity
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Fatal, incapacitating, and non-incapacitating injuries are all overrepresented in crashes that oc-
curred without the use of restraints. This expected result quantifies the effects of the benefits of
restraint use. Property damage only was far more common in crashes in which drivers employed
the use of restraints.
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5.2 Crash Severity by Highway Classification for Driver Not Restrained
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Analysis of crash severity by highway classification for crashes in which the causal driver did
not use restraints shows that fatal injuries are overrepresented on Interstate, Federal and State
roadways. Possible injuries and Property Damage Only were overrepresented on municipal
highways.

In a comparison of crash severity in rural versus urban areas for causal drivers who did not use
restraints, possible injuries were overrepresented in urban areas. However, in rural areas, fatal
injuries crashes with causal drivers who did not use restraints were significantly overrepresented,
comprising 70% of fatal injuries.
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5.3 Number Injured
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The proportion of injuries (including fatalities) in crashes in which no restraints were used is
overrepresented by more than a factor of two when there were 1 to 7 injuries per crash. These
results show quite plainly that crashes in which the causal driver was not restrained are much more
severe in their effects to all passengers than when the causal driver is restrained. The overrepre-
sentation of multiple injuries in the causal vehicle might also indicate a tendency to travel with
multiple individuals in the vehicle. This also demonstrates that the use of a seat belt by the driver
is an excellent proxy for seat belt use in general in the corresponding vehicle.
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5.4 Number Killed
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1 Fatality 663 1326 27323 1370918 | | ©059: Mumber Injured (Includes Fatalitic
2 Fatalties 050 % 28676 e L C060: Number Killed

- CO61: Number of Railroad Trains
3 Fataities 0.08 2 : 19.09 17057 | | cog2: Has Railroad Crossing Number

4 Fatalties 4 1 15.095 2.843 | | C0BO: CMV Invalved

5 Fatalities 0.00 1 ! 25 460 0351 | | C081: E Has Truck Bus Supplement ¥
|| Sort by Sum of Max Gain

[] Display Filter Name

2011-2015 Alabama Integrated Crash Data
CO060: Number Killed

Frequency

| I \! |! [ |!
No Fatalities 1 Fatality 2 Fatalities 3 Fatalities 4 Fatalities 5 Fatalities
CO060: Number Killed

™

The proportion of fatalities in general as well as the proportion of multiple fatality crashes is dra-
matically overrepresented when restraints are not used.
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5.5 Driver Ejection Status

a File  Dashboard  Eilters  Analysis  |mpact Locations Tools Window Help
44 2011-2015 Alabamaz Integrated Crash Data v Driver NOT properly Restrained M kd = BRI 1243172015 .

Order: |Max Gain v | | Descending v || [+] Suppress Zero-Valued Rows Significance: | Over Representation v | Threshold:| 20 E‘

C327: CU Driver Bjection Stahs Subset Subset COther COther Odds Rati Max Gain | | ©327: CU Driver Ejection Status
- Frequency Percent Frequency Percent s Ratio ax ain
1780 8.50 137 0.03 32542 1774.647
1229 5.87 3546 0.66 88/ 1090.455
361 172 319 0.06 28.964% 348.536
Mot Ejected or Trapped 17575 2391 532076 59.25 0.845% -3213.639 Fry S L
D (@ | & ﬂ | [] Display Filter Name
2011-2015 Alabama Integrated Crash Data
€327 CU Driver Ejection Status
100-
&
-
i
i
0 L Pram— — —
Totally Ejected Trapped within Vehicle Partially Ejected Mot Ejected or Trapped
C327: CU Driver Ejection Status

Totally Ejected is overrepresented by a factor of over 300 in crashes in which the driver did not
use restraints, indicating the cause for many fatalities. Partial ejection, total ejection, or entrap-
ments in the vehicle are expected in crashes in which safety equipment is not properly utilized.
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5.6 Ejection Status by Severity

ﬂ Eile  Dashboard  Eilters  Analysis  Crosstab  Locations  Tools  Window  Help

2011-2015 Alabama Integrated Crash Data "]

Suppress Zero Values: |8 v| | select calls: @~

Incapacitating

Mon-

Driver NOT propery Restrained

akd ¥ 1/ 1720m 12/31/2015 S
Column: Crash Severity ; Row: CU Driver Ejection Status

Property Damage
Fatal Injury Injury Incapacitating Inju Possible Injury Only’ Unknown TOTAL
Not Ejected or 54) 1339 4233 1463 7635 365 17575
Trapped 3491% 66.83% 8485% S0.87% 96.89% 25.08% 21.35%
; 136 128 5 14 16 2 361
Rl EEeEd 879% 256% 1.30% 087% 020% 047% 1.68%
) 430 23 381 37 44 12 1780
Totally Ejected 3167% 16.75% 7.24% 230% 0.56% 280% 2.30%
Trapped within 347 579 209 a7 77 20 1229
Vehicle 2243% 11.60% 4.19% 252% 0.34% 4EE% 573%
. 3 30 27 3 A 18 125
ovn 0.19% 0.60% 054% 037% 052% 420% 058%
) 2 52 3 an 107 9 275
i 078% 1.04% 1.30% 186% 1.36% 210% 1.28%
ClUis Nota 19 28 23 13 10 3 102
Wehicle 123% 056% 058% 081% 013% 070% 048%
) 0 0 0 0 0 0 0
CUs Unknoun 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
E CUU Driver Not 0 0 0 0 0 0 0
Recor 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
— 547 1952 4939 1610 7880 ) 21447
721% 23.28% 2326% 751% 36.74% 200% 100.00%

All crashes in the above cross-tabulation involved drivers who were not properly restrained. In
evaluating crash severity by ejection status, data show that fatal and incapacitating injuries were
significantly overrepresented in crashes in which the driver was partially ejected, totally ejected,
or trapped within the vehicle. Because the ejection status is strongly associated with the use of
restraints, this data indicates that failure to use restraints results in greater severity of injuries in
crashes. The table given above quantifies this increase in severity.
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5.7 Driver Injury Type

a File  Dashboard  Eilters  Analysis  |mpact Locations Tools Window Help

2011-2015 Alabama Integrated Crash Data » Driver NOT propery Restrained M kd & 1/ 1720m 12/31/2015 | @

Order; |Max Gain w | | Descending v || [+] Suppress Zero-Valued Rows Significance: | Over Representation v | Threshold: 20 E‘

CSZB: CU DriverMNon-Molonist Injury Type} Subset Subset Other Max Gain = C325: CU DriverMon-Matorist Age -

Frequency Percent Frequency C326: CU DriverMon-Motorist Gender
3 Incapacitating 21.36 13358 . X 4057.335 | | C327: CU Driver Ejection Status
Nor-incapactating 2153 23842 L 931* e laue |l | ©328: CU Driver/Non-Matorist Injury Typ
Fatal Ini 508 269 127379 329: CU Driver/Mon-Matorist First Aid E

; - - C330: CU Driver/Non-Motorist Transport
Mot Visible but Complsing of Pain 558 19826 - : 505.290 | | £331: E CU Driver/MMon-Motorist Transpt

E Unknown Injury 050 ] . 122751 | | C401: E CU Involved RoadiBridge

. . 2 K AN E O RAad 2ufara Tuna
CU Driver/Mon-Motorist was Mot a Victim 486433 : 9640.725 ] Sort by Sum of Max Gain

D (@ | & ﬂ | [] Display Filter Name
2011-2015 Alabama Integrated Crash Data

(C328: CU Driver/Non-Matorist Injury Type

Frequency
g

I I ! |
Fatal Injury Not Visible but E Unknown Injury CU Driver/Non-Motorist
‘Compilains of Pain was Nota Victim

C328: CU Driver/Non-Metorist Injury Type

Various types of driver injuries, including fatalities, are consistently overrepresented in crashes
where no restraints were used by the driver. Fatalities in these crashes are overrepresented by a
factor of over 43. In crashes in which safety restraints were used, drivers and non-motorists were
far less likely to be injured.
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6 Driver Demographics

The study of driver demographics provides information about which gender or age groups are
more likely to be involved in these crashes in which no restraints are used. Determination of
overrepresentation can help to target the gender or age group that is more likely to be involved in
this type of crash.

6.1 Driver Age

] x
ﬂ File  Dashboard  Eilters  Analysis  |mpact Locations Tools Window Help - 0 X
13 2011-2015 Alabama Integrated Crash Data W Driver NOT properly Restrained M Ed & 1/ 172011 12/31/2015 S
Order: MaxGan ~ v| Descendng | [v] Suppress Zero-Valusd Rows Significance: | Over Representation v | Threshold:| 20 1]
ﬁcq Driver Raw foc] Subset Subset Other Qher e Rt MG B
Frequency Percent Frequency Percent
4 13 20 0.10 43 0.01 12144 18353
47 023 120 0.02 10.226* 42404
60 029 387 0.18 1.587° 22138
496 238 17246 317 0.7517 -164.524
744 357 18880 347 1.029 20.854
235 4m 21316 352 1.023 18.595
512 438 21683 35 1.098° 81539
20 851 409 20173 37 1101 78372
Pl 269 417 19124 352 1.1867 136549
2 864 415 17807 328 1.267 181.950
23 766 368 16733 308 1.1957 125.124
24 674 324 15040 277 11700 §7.966
25 645 312 14010 258 1.2100 12415
26 646 310 12365 238 1.301° 145435
27 565 27 11310 21% 1235 108.846
28 556 267 11639 214 1.247 110225
28 451 236 11169 205 1148 63.226
30 509 244 10853 200 1.225° 93.329 w | [ ] Sort by Sum of Max Gain
0 0 o & [] Display Filter Name

2011-2015 Alabama Integrated Crash Data
C107: CU Driver Raw Age

Frequency

b2 72 92
C107: CU Driver Raw Age

Analysis of individual driver ages indicates that crashes involving no restraints are overrepre-
sented in the years above the teen-drivers (age range 19-35). While it appears that 16-18 teen-
aged drivers are more likely to use safety equipment (perhaps due to the emphasis on it placed
during training), there is still a very large proportion that are unrestrained, and this problem is
multiplied by their overrepresentation in crashes in general (note that, in general, they are at least
twice the average of the other ages).
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6.2 Driver Gender

! File  Dashboard  Eilters  Analysis  |mpact Locations Tools Window Help
2011-2015 Alabama Integrated Crash Data ™ Driver NOT property Restrained M kd = R 12/31/72015 | &

Order; | Max Gain w | |Descending v || [+] Suppress Zero-Valued Rows Significance: | Over Representation w  Threshold: 20 E‘

C326: CU Driver/Non-Motonist Gendes Subset Subsst Other C326: CU DriverMon-Motorist Gender
- Frequency Percent Frequency

Male 14573 70.94 293721 : :
Female 6133 29.06 25110 1 | - ’
Sort by Sum of Max Gain
0@ & @ | [] Display Filter Name

2011-2015 Alabama Integrated Crash Data
C326: CU Driver/Non-Motorist Gender

Frequency

| |
Male Female

C326: CU Driver/Non-Motorist Gender

Males account for about 55% of crashes in which restraints are not used, and they are overrepre-
sented by a factor of 1.292. Since males also do the majority of the driving, they become a clear
target for restraint countermeasures.
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6.3 Driver Gender by Severity

! Eile  Dashboard  Eilters  Analysis  Crosstab  Locations  Tools  Window  Help

2011-2015 Alabama Integrated Crash Data Y] Driver NOT propery Restrained

Suppress Zero Values v || | Select Cells v Column: CU Driver Gender ; Row: Crash Severity

Male Femazle Unknown Net Applicable Vehicle CUis Unknown TOTAL

1184 343 0 o 1847
7.96% 561% 0.00% 0.00% T21%
Incapacitating 2455 1504 5 ] 45332

Injury 23.77% 2461% 1.46% % i 0.00% 23328%

Fatal Injury

Non- . 3484 1464 1A ] 4383
Incapacitating Inju 2341% 23.95% 3.21% .00% 0.00% 2326%
Possible Injury 1001 - aecer | L e | D 1810

6.73% 1.75% .00% 0.00% 751%
Property Damage 5486 1] T8EOD
Only 36.87% 80% 0.00% 36.74%
Unknown 270 PR N PR ] 428
1.81% 0.00% 2.00%
14880 ] 21447
1ol 69.38% % % 0.00% 100.00%

When driver gender by severity was studied, data indicate that “Possible Injuries” are
overrepresented for female drivers in this type of crash. Generally, the distribution of severity is
skewed toward more severe injuries for unrestrained male drivers.
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6.4 Restraints Not Used in Rural Crashes — Times

x

! Eile  Dashboard  Eilters  Analysis  Crosstab  Locations  Tools  Window  Help - 0 X

M kd 1/ 12017 » 1243172015 i b & »

2011-2015 Alabama Integrated Crash Data Y] Driver NOT properly Restrained and Rural

Suppress Zero Values:

v || | Select Cells: [+

Column: Day of the \Week ; Row: Time of Day

Monday Tuesday \ednesday Thursday Friday
12:00 Midnight to 56 52
12:55 AM 370% 284%
37 48
245% 257%
38 50
251% 268%
20 &
1.32% 225%
30 40
1.98% 214%
58 80
384% 321%
6:00 AM to 6:59 51 51
AM 337% 273%
7:00 AM to 7:59 73 88
AM 483% 471%
B:00 AM to 859 5
A 284%
9:00 AM to 9:59 56
AM 3.00%
10:00 AM to 10:59 59
A 217% 3.16%
11:00 AM to 11:59 57 60
AM 295% 321%
12,00 Noon to 61 53
1253 FM 316% 284%
1:00 FM to 1:59 7 58
i IET% 310%
2:00 FM to 2:59 76 95
FM 393% 5.08%
3:00 PM to 3:59 102 98
PM 528% 5.24%
4:00 PM to 459 93 99
FM 481% 530%
5:00 PM to 5:59 92
FM 476%
£:00 FM to 659 100 94
i B17% 5.15% £.49% 4.85%
7:00 PM to 7:59 5 78 22 25
FM 440% 5.09% 5.73% 5.65%
8:00 PM to 8:59 24 79 24 78
FM 435% 5.15% 5.80% 5.19%
9:00 PM to 9:59 73 78 i 91
FM 378% 509% 497% 6.05%
10:00 PM to 10:59 65 5 52 (=)
FM 3% 4.24% 3.59% 4.19%
11:00 PM to 11:59 40 ) 52 49
i 3.58% 3IE%
0 1
Unknown 0.00% 0.07%
1448 1504
ot 15.92% 12.62% 11.92% 12.38%

Crosstab analysis of time of day by day of the week for rural crashes in which restraints were not
used helps target specific times in which officers should increase patrols in order to prevent these
crashes. The above applies to all rural areas, pulled out since the severity in rural areas is gener-
ally higher.
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6.5 Restraints Not Used Causal Driver Age 16-20 — Times

x

ﬂ Eile  Dashboard  Eilters  Analysis  Crosstab  Locations  Tools  Window  Help - 0 X
4 Driver NOT Properly Restrained AND Age 1620 FIE v BEEEEEEEEE ¢ | @ o

Column: Day of the \Week ; Row: Time of Day

2011-2015 Alabama Integrated Crash Data v

Suppress Zero Values: v ||| Select Cells: [@~

TOTAL
12:00 Midnight to
12:58 AM
7:00 AM to 7-53
AM
200 AM to 853
A 234%
9:00 &M to 9:59 £
AM I 255%
10:00 AM to 10:59 7 15 19 15 15 15 ﬂ
AM ] 3.26%
11:00 AM to 11:59 21 14 17 1 14 119
AM 3.10%
12:00 Noon to 24 17 20 20 17 149
1253 FM 415% 397% 3.70% 404% 286% ) 3.88%
1:00 PM to 1:59 20 20 75 13 13 157
M 345% 467% 463% 364% 320% =1
2:00 PM to 2:59 n 3] 190
FM 397% 306% 4.95%
3:00 PM to 3:59 E1l 3 297
FM 6.39% 379% 7.74%
4:00 PM to 453 2 3 233
FM 345% 481% 6.07%
5:00 PM to 5:59 21 b 30 257
FM 3EI% E31% 437% 6.70%
00 PM to 53 33 75 33 208
i 570% 5.84% 481% 5.42%
7:00 PM to 7:59 24 32 176
FM 415% 4.66% 4.59%
2:00 PM to 8:59 2 3 184
FM 3.80% 79% 4.79%
9:00 PM to :53 2 3
FM 380% 2%
10:00 PM to 10:59 20
FM 345%
11:00 PM to 1159 18
P 311%
0
Unlnown 0.00%
573
ot 15.09%

Crosstab analysis of specific times of day by day of the week for crashes in which the causal
driver was between the ages of 16-20 also help target specifically problematic times in which
younger drivers are more likely to get into crashes. The most consistently overrepresented times
include early morning hours on weekend days.
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6.6 Restraints Not Used Causal Driver Age 21-25 — Times

ﬂ Eile  Dashboard  Eilters  Analysis  Crosstab  Locations  Tools  Window  Help

2011-2015 Alabama Integrated Crash Data Driver NOT properly Restrained and Age 21-25

Suppress Zero Values: w Seler.lCells:@v

Monday Tuesday
12:00 Midnight to 15 26
12:59 AM 557%
11 10
2.14%
16 3
1.93%

5

14

15

6:00 AM to 6:59
AM

w -
RMEY
W

&

7:00 AM to 7:53
AM

I

8:00 AM to 8:53
AM

o

— [
Bol5 e
i

I

5:00 AM to 5:59
AM

10:00 AM to 10:59
A

=

11:00 AM to 11:59
AM

&
&

12:00 Noon to
12:53 PM

1:00 PM to 1:59
PM

&~
3

o

2:00 PM to 2:53
FM

3:00 PM to 3:59
FM

4:00 PM to 4:59
FM

5:00 PM to 5:58
PM

6:00 PM to 6:53
PM

7:00 PM to 7:53
FM

8:00 PM to 8:59
FM

2:00 PM to 3:59
Pl i i 418%

10:00 PM to 10:59 11
P ) 4.45%

11:00 PM to 11:59 77
H C oane . 541 364%

1
0.13%
742

13.42% i 19.41%

Crosstab analysis of specific times of day by day of the week for crashes in which the causal
driver was between the ages of 21-25 also help target specifically problematic times in which
drivers in a different age range are more likely to get into crashes. The most consistently
overrepresented times include early morning hours on weekend days and afternoon hours on
weekdays.

24



7 Analysis of Ejection

In the IMPACT outputs that follow, the red bars represent those who were ejected; the blue bars,
those not ejected. This analysis is not by crash and driver as was true of those above; rather, it is
counting all occupants of the vehicles who were either ejected of not ejected.

7.1 Probability of Ejection if Properly Restrained

n Eile  Dashboard  Eilters  Analysis  Impact Tools  Window Help

2011-2015 Alabama Integrated Person Data W Ejected - Person Totally Ejected

Order: | Max Gain w | |Descending W Suppress Zero-Valued Rows

A kd & Rz 12/31/2015 _I i

Significance: |Over Representation ~| Threshold: 2.0 EI

P323: Person Safety Equipment] Subset Subsat Other
o Frequency Percent Frequency

P323: Person Safety Equipment

None Used - Motor Vehicle Occu... 3005 93.15 44142

Shoulder and Lap Belt Used el 6.85 1382184

Sort by Sum of Max Gain

0o

[] Display Filter Name

2011-2015 Alabama Integrated Persen Data
P323: Person Safety Equipment

Frequency

—

—

P323: Person Safety Equipment

| |
MNone Used - Motor Vehicle Occupant Shoulder and Lap Belt Used

The analysis above tells us how much the probability of ejection increases when not properly re-
strained. The probability of a occupant of a vehicle being ejected when properly restrained is
6.85%, which is about one in 15. The odds ratio for no restraint used is over 30, indicating that
the non-restrained person is over 30 times more likely to be ejected than those who are properly

restrained.
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7.2 Severity Increase with Ejection

ol File Dashboard FEilters  Analysis  Impact JTools Window Help

2011-2015 Alabama Integrated Person Data v Ejected - Person Totally Ejected A Ed & RERE 12/31/2015 _I i

Order: | Max Gain v | |Descending v || [+] Suppress Zero-Valued Rows Significance: Over Representation v | Threshald: 2.0 El

P328: Person Injury Type] Subset Subsat Other
o Frequency Percent Frequency

3 Fatal Injury 285 1278
Incapacitating Injury 2500 34237
Non-Incapacitating Injury 1582 63778
254
468

Net Visible but Complains of Pain 78828
Person was Not a Victim 1427837

Sort by Sum of Max Gain

0 O = ﬁ. [[] Display Filter Name

2011-2015 Alabama Integrated Persen Data
P328: Person Injury Type

Frequency
&

| | | |
Fatal Injury itati N itating Injury Not Visible but Personwas Nt s Victim
Complsins of Psin

P328: Person Injury Type

The probability that an ejected occupant is killed is close to 200 times that of an occupant that is
not ejected. While not nearly as high an multiple, the two higher injury classifications are also
much higher. The Incapacitating Injury classification is increased over 20 times, and the Non-
Incapacitating Injury classification increases by a factor of about 7.
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8 Analysis of Back Seat Occupants

File Dashboard Filters Analysis Impact Tools Window Hel
i P P

Y 2011-2015 Mlabama Integrated Person Data w Rear Seat And Safety Equipment Not Used v 1/ 17201 12/31/2015

Order; | Max Gain v | |Descending v | [ ] Suppress Zerc-Valued Rows Significance: Over Representation | Threshald: 2.0 El

P025: Crash of Sever Subset Subset Other Other Odds Rti e P323 Person Safety Equipment ~
- Frequency Percent Frequency Percert = el = e P025: Crash of Severity

» Fatal Injury 413 548 346 034 16077 387.312 | | PODZ: City
Incapacitating Injury 1451 19.25 4694 482 4164° 1102503 | | F329: Person First Aid By
T rETEETE T 1570 2083 2430 230 2509 44132 | | F328- Person Injury Type )

P330: Person Transport Immediate

Possible Injury 979 1299 1162 17 102933 | | p334: E Person Transport Type
Froperty Damage Only 3026 40.15 vk FERR 0.545* -2484538 | | PO19: E Most Harmful Event

D47 Ciret Uarenfil Cunnt
Unknown 58 1.30 2025 159 0.652* -52.342 [7] Sort by Sum of Max Gain

0 0 & @& [] Display Filter Name
2011-2015 Alabama Integrated Persen Data
P025: Crash of Severity

Fraquency

(N I I I I
Fatal Injury itati M |nj|ll)" i Possibie Injury Propenty Damage Only

P025: Crash of Severity

Back seat occupants who are not properly restrained have over 16 times the probability of being
killed as do those who are properly restrained. The other highest two severity classifications are
also greatly increase, although not by as great multipliers: 4.164 for Incapacitating Injury and
2.509 for Non-Incapacitating Injury.

Looking at the numbers, over the five year period there were 413 back seat occupants killed,
which is about 82 per year. Question: how many of these would have been saved had they been
properly restrained? Applying the 0.34% to the total unrestrained as opposed to the actual 5.48%
yields 25.63 total fatalities, which would mean that the total fatality savings over the five years
would have been 387 fatalities, a saving of 77 lives per year.
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9 Summary and Conclusions

The following summarizes the findings of the analysis:

e Geographical Factors

(0]

(0]

(0}

Counties with the greatest overrepresentation factors for unrestrained driver
crashes include Walker, Jackson, Escambia, Cullman and Blount.

The number of crashes involving drivers who use no restraints is greatly
overrepresented in rural areas in comparison to the urban areas. The odds ratio
for rural areas is well over twice what would be expected if rural and urban re-
straint use were the same.

The most overrepresented (worse) areas are the rural county areas in Walker, Mo-
bile, Cullman, and Escambia Counties.

The most underrepresented (best) cities are Montgomery, Birmingham, Mobile,
Montgomery, Huntsville and Tuscaloosa.

Crash incidents with no driver restraints being used are greatly overrepresented on
county highways, with 2.7 times the expected number of crashes. County was the
only roadway classification that was overrepresented.

In the analysis of locale, crashes involving no restraints are most commonly
overrepresented in open country areas.

e Time Factors

(0}

The weekend days are the most overrepresented days of the week for crashes in
which drivers did not use restraints. This correlates highly with impaired driving
crashes.

In the evaluation of time of day, overrepresentation peaks during the 12 Midnight
to 5 AM period and then tapers off, falling back below crashes involving causal
drivers who use restraints in the 7 AM to 7 PM time periods. Additional cross-
tabulations were performed for specific target groups (see below).

e Crash Causal Factors

(0]

The overrepresentation factors indicate that certain risk-taking behaviors are often
associated with crashes in which restraints are not used, including DUI, over the
speed limit, aggressive operation, running off the road, and fatigue/sleep.

Crashes attributed to drivers who used no restraints are greatly overrepresented in
vehicles with model years 1960-2002, which could be attributed to the lack of
standard safety restraints in some of these older model vehicles, or perhaps the re-
moval of these safety devices over time.

The speed at impact for crashes for this type of crash is overrepresented in all of
the categories above 40 MPH, indicating that these crashes consistently occur at
higher speeds than crashes in which restraints were used by the causal driver.

28



Severity Factors

(0]

(0]

(0]

Fatal, incapacitating, and non-incapacitating injuries are all overrepresented in
crashes where drivers were not restrained; this analysis quantified the benefits of
the restraint use.

Fatal injuries in crashes where no restraints are used are overrepresented on inter-
state and state roadways. “Possible Injuries” were overrepresented on municipal
highways.

Analysis of injuries shows that the proportion of injuries (including fatalities) in
unrestrained driver crashes is overrepresented from 1 to 6 injuries per crash.
Crashes without restraints are clearly causing much more severe injuries and a
greater number of injuries and fatalities per crash.

The proportion of fatalities in general as well as the proportion of multiple fatality
crashes is dramatically overrepresented in crashes where the causal driver is unre-
strained.

As expected, ejection of the unrestrained driver is overrepresented, indicating one
major cause for many fatalities in which safety equipment is not properly utilized.
All types of injuries, including fatalities, are consistently overrepresented in
crashes where no restraints were used.

Driver Demographics

(0]

(0}

Analysis of individual driver ages indicates that crashes involving no restraints
are overrepresented in drivers in and immediately above the teen driver classifica-
tion (age range 16-35).

Male drivers account for a majority of crashes in which restraints are not used,
and they are overrepresented by a factor of 1.32.

Analysis of Time of Day by Day of Week.

(0}

Crosstab analyses of time of day by day of the week of crashes in which restraints
were not used enables officers to determine target times and days to enforce re-
straint laws so that severe crashes may be prevented. Three analyses were per-
formed and compared for three target groups: rural crashes, crashes caused by
drivers 16-20, and crashes caused by drivers 21-25. While the rural and 21-25
crosstabs were expected to correlate very heavily with impaired driving, it was
found that the 16-20 year old causal drivers were not very much different. It
seems clear that while they might not be involved with alcohol or drugs, they are
out and engaged in risk-taking practices at the same time as the impaired driving
by their older driver counterparts, further compounding the problem at these
times. The drivers 16-20 would also reasonably be expected to be overrepre-
sented in the week-day after school hours in the proximity of their schools and af-
ter-school activities.

Ejection and Back Seat Analysis

29



0 The non-restrained person is over 30 times more likely to be ejected than those
who are properly restrained.

o If all back-seat occupants were properly restrained it would result in a saving of
77 lives per year.

End of Attachment B

30



	Restraint Issues Problem Identification
	1. Introduction
	2. Geographical Factors
	2.1 County
	2.2 City
	2.3 Rural/Urban
	2.4 Highway Classification
	2.5 Locale

	3. Time Factors
	3.1 Day of the Week
	3.2 Time of Day

	4 Crash Causal Factors
	4.1 Primary Contributing Circumstance
	4.2 Vehicle Age – Model Year
	4.3 Speed at Impact

	5 Severity Factors
	5.1 Crash Severity
	5.2 Crash Severity by Highway Classification for Driver Not Restrained
	5.3 Number Injured
	5.4 Number Killed
	5.5 Driver Ejection Status
	5.6 Ejection Status by Severity
	5.7 Driver Injury Type

	6 Driver Demographics
	6.1 Driver Age
	6.2 Driver Gender
	6.3 Driver Gender by Severity
	6.4 Restraints Not Used in Rural Crashes – Times
	6.5 Restraints Not Used Causal Driver Age 16-20 – Times
	6.6 Restraints Not Used Causal Driver Age 21-25 – Times

	7 Analysis of Ejection
	7.1 Probability of Ejection if Properly Restrained
	7.2 Severity Increase with Ejection

	8 Analysis of Back Seat Occupants
	9 Summary and Conclusions


