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Fatalities in Frontal Crashes
without Air Bag Deployment

Review of FARS and CDS Data

. |

NHTSA'’s National Center for Statistics & Analysis
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NHTSA Agenda
—_—_— e
1. Replicate and critique KC Star list of 1,446 FARS

nondeployments in a focused set of head-on
crashes

2. Review 21 KC Star cases that are also on CDS

3. Review additional CDS fatalities without
deployment that are “frontal” but do not meet
the more stringent KC Star criteria

4. Put the numbers in perspective

et e e

NHTSA's National Center for Statistics & Analysis 2
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- NHTSA What KC Star Says they Did
_—m™TSSmmMTT mm——m— o——
o “Atleast 1,400 cases” in 2001-2006
e Included “head-on” crashes into
- ¢ The front ends of other vehicles
¢ Objects such as trees or embankments
e Excluded
+ Principal impacts to left or right fenders
¢ Ejected occupants
¢ Rollovers, fires, immersions
-_—

NHTSA’s National Center for Statistics & Analysis
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- NHTSA NHTSA’s Replication
——— e
e Impact2 (principal) = 12; not 11 or 1

¢ Man_coll = 2 (head-on) if ve_forms =2 - or
¢ M_harm = 17-43 (various fixed objects) if ve_forms = 1

* Ejection =0, rollover =0, fire_exp=0 |
e Exclude m_harm=3 (immersions) & other non-collisions
* VIN analysis: equipped with air bag
* FARS explicitly says “air bag did not deploy”
¢ Exclude “not equipped with air bag”
¢ Exclude on-off switches; children with advanced air bags

e 1,446 cases in 2001-2006 FARS

\

NHTSA’s National Center for Statistics & Analysis 4
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M . - General Comments
\

* FARS is a good initial screening tool for listing
frontal crashes with possible nondeployment

* FARS is not detailed enough to identify crashes

Where air bags typically would have deployed and
would have benefited occupants

e

NHTSA's National Center for Statistics & Analysis
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M Problems with Using FARS Data
_—_—

e Impact2 based on damage location, not direction
of force

¢ Many impacts called “frontal” by FARS have little
frontal force

o Little information on crash severity

¢ But 219 of the 1,446 cases are questionable because
of less-than-disabling or non-towaway damage
e FARS overreports nondeployments
+ Reliance on police accident report
¢ Little information about previous crashes
e

NHTSA’s National Center for Statistics & Analysis 6
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-

Review KC Star Cases that Are
Also on CDS '

21 Cases

— _,“-\ - .

NHTSA'’s National Center for Statistics & Analysis
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NHTS Objectives
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o Were they really nondeployments?

o What actually happened in the crash?
¢ Was it really frontal? |
¢ Would a deployment be typically expected?
¢ How was the occupant fatally injured?

+ Would a deployment have benefited the
occupant? |

NHTSA's National Center for Statistics & Analysis 8




o Would Deployment be Typically
M Expected? — 4 Categories

e Asymmetric deployment (in vehicle not
certified to be advanced 208-compliant)
¢+ Both air bags can’t be right
e Air bag deployment typically expected
o Possible/unknown deployment scenario

¢ Cannot definitely say “expected” or “not
expected”

e Air bag deployment NOT typically expected

NHTSA’s National Center for Statistics & Analysis 9




ok ek | Meaning of
NHTS “Deployment Typically Expected”
— e

e NHTSA analysts’ judgment based on review of
entire CDS case, including:

¢ Crash configuration, direction of force
¢ Location and extent of damage
¢ Calculated longitudinal Delta V

o Substantial frontal impact
o Other vehicles usually deploy in similar impacts
e Does NOT imply a defect or failure in this vehicle

. ’ ‘

NHTSA’s National Center for Statistics & Analysis 10




arex. o Would a Déployment Have Benefited
HTSA
Nm the Occupant? - 4 Categories

e Deployment could have benefited occupant

¢ Based on injuries, contacts, compartment
performance, intrusion

e Questionable - near-unsurvivable crash

o Unknown if deployment could have benefited

¢ Cannot definitely say “benefited” or “not
benefited”

e Deployment unlikely to have benefited

\

NHTSA’s National Center for Statistics & Analysis 11
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Mﬁé 21 CDS Cases
_—

* 17 of the 1,446 FARS cases are also on CDS

¢ Coded as “nondeployments” on FARS

+ 10 are actual nondeployments

¢ 4in fact deployed |

¢ 3 air bags not replaced after previous crash

¢ 4 additional actual nondeployments on CDS that
met KC Star criteria
+ 3 coded “unknown if deployed” on FARS
¢ 1 coded “deployed” on FARS

NHTSA’s National Center for Statistics & Analysis 12
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Review of the 14 Actual
Nondeployments

.‘

NHTSA’s National Center for Statistics & Analysis
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1. 2002-43-59 1993 Ford Taurus
M Struck guard rail, then rolled

* Air bag deployment NOT typically
expected
¢ Undercarriage damage
¢ Rolled (not reported in FARS)
+ CDC =12FDEW1
¢ CDC =00TDDO5

a& < -1'!“;’# - -
* Deployment unlikely to have benefited

\ | driver |

¢ Belted

¢ Male, age 45, 6'2", 248 Ibs

¢ Lay Coroner, Lacerations and abrasions to
the head only, attributed to roof contact

14

NHTSA’s National Center for Statistics & Analysis




Ak Ak ok

NHTSA 2. 2003-11-18 2001 Subaru Forrester

LA u.nhh:l.g(n

Struck by snowmobile in greenhouse

* Air bag deployment NOT
typically expected
¢ Non-horizontal
¢+ Greenhouse only
¢ CDC =00FDAWY

B | ¢ Deployment unlikely to have
% benefited driver

¢ Belted

¢ Male, age 49, 5'8”, 130 Ibs

¢ Critical (AIS-5) brain injuries
from snowmobile

| |

NHTSA’s National Center for Statistics & Analysis
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ﬁﬁ*fSA 3. 2003-72-38 1997 Mercedes Benz E
Side slapped concrete barrier

 Air bag deployment NOT typically
expected

¢ Impacts concrete barriers with side
of vehicle

¢ Minimal front bumper damage
¢ CDC =11LDEW2/12FRES6/12FZES1

e Deployment unlikely to have
benefited driver
¢ Unbelted

¢ Partial ejection (not reported in
FARS)

¢ Male, age 32, 59", 150 Ibs.

Injury source head to “Concrete
barrier”

NHTSA'’s National Center for Statistics & Analysis 16




NHTSA 4. 2004-3-96 1998 Honda Civic
_Angle impact with Honda Prelude

e Possible deployment scenario
¢ CDC =81FDEW2
¢ Longitudinal Delta V = 19 mph
¢ Per owner no previous crashes

e Deployment unlikely to have
benefited passenger
¢ Fatal RF passenger
¢ Belted
¢ Female, age 84, 511", 183 Ibs
¢ Unknown injuries (no autopsy)
¢ Minimal contact to instrument panel

M

NHTSA’s National Center for Statistics & Analysis 17




NHTSA 5. 2004-4-128 2003 Nissan Altima
T Struck embankment, signpost, mailbox, pole

I\
| | e Air bag deployment NOT
typically expected

¢ Frontal damage assigned to
wheels and tires only

¢ Minimal front bumper
damage

¢ CDC=
12FRWN3/11FLEN1/12FLEN1

» Deployment unlikely to have
benefited driver
¢ Male, age 30, 6’0", 242 |bs
¢ Head injury assigned to pole

Z

NHTSA’s National Center for Statistics & Analysis 18




ﬁ’ﬁ"fs A 6. 2004-43-323: 1998 Toyota Tacoma
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¢
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¢

4

Hit a pole and a tree

* Air bag deployment typically expected

¢ Extensive frontal damage
¢+ Events:

® Impact with left pole of roadway sign (12FCEN9)
° Impact with tree (12FCEN4, most severe)

e Deployment could have benefited
driver

30yo Male, 5'4”, 209 Ibs.

Driver was belted

Fell asleep -> likely out of position

Floor and toe pan intrusion on driver's side

Seat adjusters failed, seat back moved to forward
midrange position

Contact points: windshield/head, steering wheel
hub/face, steering wheel rim/chest

No autopsy

NHTSA’s National Center for Statistics & Analysis 19




NHTSA 7 2004-48-111 2000 Toyota Tunfira
—_——  Impacted a fence, then a parked vehicle

e Air bag deployment NOT typically
expected
¢ CDC =00FDEW2/00RYAW3
¢ Non-horizontal impacts
¢ Intrusions from Right/Lateral
¢ Primarily farside impact

* Deployment unlikely to have
benefited driver
¢ Unbelted
¢ Male, age 59, 60", 180 Ibs
¢ Unknown injuries/no autopsy

NHTSA's National Center for Statistics & Analysis ' 20
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8. 2005-50-18 1998 Chevrolet Cavalier
Offset frontal impact with pole

¢

® ¢ o o

o Air bag deployment typically expected

Severe frontal damage, single impact
Longitudinal Delta V = 29mph

Impact speed = 35mph

CDC = 12FYEW4

Check Engine light On for approx 1 week prior
to crash

° EDR software reports “Data collection successful -
no stored events”

o Deployment could have benefited driver

¢ Improperly belted
+ Female, age 36, 5’5", 235 Ibs
¢ Critical (AIS-5) abdominal injuries from

steering wheel

NHTSA’s National Center for Statistics & Analysis | 21




NHTSA 9. 2005-75-56 1998 Chevrolet Cavalier
T e Wood fence through windshield

e Air bag deployment NOT
typically expected
¢ Minimal frontal damage

¢ EDR data indicates max
longitudinal delta V = 12mph
at 300ms (long delta T)

e Deployment unlikely to have
benefited driver

¢ Not belted |
¢ Female, age 17, 5'4”, 119 Ibs

¢ Severe (AIS-4) thoracic
arteryl/vein laceration from
fence coming through

| oo TR windshield
h

NHTSA’s National Center for Statistics & Analysis 22
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10. 2006-3-121 2003 Honda Accord

Head-on into guardrail

o Unknown deployment scenario

¢ PAR indicated also struck parked
vehicle two blocks prior

¢ CDC=12FDEW2

¢ Unknown delta V (researcher not
allowed to obtain crush profile)

e Unknown if deployment could have
benefited driver
¢ Belted, minimal interior contact
Female, age 76, 5'3”, 112 Ibs
Possible medical condition prior
Cause of death unknown

Moderate (AlS-2) arm fracture from
contacting steering wheel during crash

* & & o

NHTSA's National Center for Statistics & Analysis 23




NHTSA 11. 2006-43-149 1995 Mazda Protege
S Head-On with Chevrolet Malibu

e Air bag deployment typically expected -
asymmetric deployment (in vehicle not
certified to be advanced 208-compliant)

+ Passenger frontal air bag deployed

¢ Driver frontal air bag did not deploy
¢ Severe frontal damage, single impact
¢+ CDC =92FDEW6

o Questionable if deployment would have
benefited driver — near unsurvivable crash

¢ Belted
¢ Male, age 20, 5'11”, 169 Ibs
¢ Blunt force trauma to head -no autopsy

NHTSA's National Center for Statistics & Analysis 24
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12. 2006-43-198 1996 GMC Suburban
Offset frontal impact with tree

e Air bag deployment NOT typically
expected

¢ Crossed small ditch just prior to
impact with tree which gave impact
some non-horizontal force

¢ CDC=12FZEW3

e Deployment unlikely to have benefited
driver

¢ Not belted
¢ Male, age 56, 5’11", 220 ibs

¢ Moderate (AlS-2) injuries, Fx neck
from roof maplight

NHTSA's National Center for Statistics & Analysis 25




NHTSA 13. 2006-50-54 1992 Honda Accord

e Offset frontal with Toyota Camry

e Air bag deployment typically
expected

¢ Severe frontal damage, single impact
¢ CDC=12FYEW4
¢ Longitudinal Delta V = 35 mph

e Deployment could have benefited
driver
¢ Belted
¢ Male, age 36, 56", 165 Ibs
¢ Maximum (AIS-6) brain stem
transection and neck dislocation from
steering wheel

NHTSA’s National Center for Statistics & Analysis 26




Niffsa 14 2006-50-83 2000 Hyundai Tiburon
_ Corner impact with Jeep Cherokee

e Air bag deployment NOT typically
expected

o Corner/swiping type impact with
minimal frontal engagement with
other vehicle

¢ Underrode SUV
¢ CDC=12FLAES

e Deployment unlikely to have
benefited driver
¢ Belted
¢+ Male, age 28, 5'2”, 110 Ibs.
¢ Severe (AlS-4) brain injuries from roof

NHTSA's National Center for Statistics & Analysis. | 27




% W

NHTSA Caveat
_—_—

e Vehicles may have been in earlier crashes and air bags
not replaced :
» CDS makes every effort to ascertain this

¢ Inspection of the air bag modules
¢ Interviews

o Efforts are not always successful

¢ Unable to inspect modules

¢ Owners unaware of vehicle’s history
¢ Nobody to interview

o We followed up with CARFAX inquiries and obtained no
new information about previous crashes

NHTSA's National Center for Statistics & Analysis 28
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‘Quick Review of the Other 7 Cases

FARS Alleges “Nondeployment”
CDS Proves Otherwise

%

NHTSA’s National Center for Statistics & Analysis
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NHTSA Four Actually Deployed
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NHTSA’s National Center for Statistics & Analysis 30
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In Three, Air Bags Had Not Been
HTSA ’
='!====-= Replaced after a Previous Crash

2001-75-113

NHTSA's National Center for Statistics & Analysis
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NHTSA How 21 KC Star Cases Boiled Down

l-\
* (3) Air bag deployment typically expected and

deployment could have benefited occupant
e (1) Asymmetric deployment (in vehicle not certified to be

advanced 208-compliant) - questionable if beneficial -
near-unsurvivable

* (2) Possible/unknown deployment scenario
¢ (1) Unknown if deployment could have benefited
¢ (1) Deployment unlikely to have benefited

* (8) Air bag deployment NOT typically expected and
deployment unlikely to have benefited

e (7) Actually deployed or air bag not replaced |
I'\

NHTSA's National Center for Statistics & Analysis 32
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Review 82 additional CDS
nondeployment fatalities in
crashes that are at least partially
frontal but do not meet KC Star’s
criteria, 2001-2006

NHTSA's National Center for Statistics & Analysis
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NHTS Purpose

www, plisa e

"o Find all CDS cases where deployment

typically expected and/or could have
benefited occupant

 KC Star “screening tool” may have
excluded some of these cases

“
NHTSA’s National Center for Statistics & Analysis 34
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x Tt 2001-12-116: 2000 GMC Sonoma
NHTSA Hit 1995 Lincoln Mark & 1989 Oldsmobile Delta

» Air bag deployment typically expected
¢ Extensive frontal damage

¢ Events:

° Rear ended 1995 Lincoln Mark (12FREE3) with RF
corner

° Hit 1989 Oldsmobile Delta head-on (12FYEWS5, most
severe)

¢ SClinvestigated and retrieved EDR data

° EDR data inconclusive

o Deployment could have benefited driver
¢ 41yo Male

¢ He was properly restrained, but died before he
was removed from the vehicle

¢ Significant driver's side intrusion

¢ Certain Contact points: steering wheel/chest,
IP/shoulder, IP/lower arm, floor/foot

¢ Steering wheel was deformed

NHTSA’s National Center for Statistics & Analysis 36




Niffsa 2006-74-195: 2000 Dodge Caravan

Struck by three vehicles

» Air bag deployment typically expected -
asymmetric deployment gn vehicle not
certified to be advanced 208-compliant)

¢ Passenger air bag deployed
¢ The frontal impact was unique

¢ Events

° While rolling over from a previous impact, the right
side of a 2000 Ford Expedition impacted the front of
the Caravan (00FDAWS, most severe)

° Right side of 1998 Chevrolet Lumina impacted the
left rear side of the Caravan (09LBEW2)

° Front of 2004 Dgilvge Neon impacted rear of the
-Caravan (06BREW9)

o Deployment could have benefited driver
¢ 35yo Female, 5’6", 170 Ibs.
¢ Driver was unrestrained and dead at the scene

¢ AIS 4+ injuries: aorta thoracic laceration and
rib cage fractures attributed to steering wheel,
cerebrum laceration attributed to front header

NHTSA’s National Center for Statistics & Analysis | | 37
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NHTSA
_—_—

Found 2 additional cases where
deployment typically expected but

unlikely to have benefited
occupant

S e ——

NHTSA’s National Center for Statistics & Analysis




Niffsa 2006-9-169: 2004 Chevrolet Aveo

B \\“.\‘.HEH\J.;U‘-

NHTSA'’s National Center for Statistics & Analysis

hit two trees and rolled over

* Air bag deployment typically expected
¢ Events
° Struck tree head-on (81F9999, most severe)
Struck tree with right side (04RBAW?2)
Rolled over completely on its longitudinal axis
¢ Major frontal damage

o

0

* Deployment unlikely to have benefited driver
¢ 22yo Female

¢ 56", 150 Ibs.
¢ Driver was unrestrained
*

Driver was completely ejected from right front
door

AIS 4+ injuries attributed to unknown exterior
objects |

*

39




ok &k X 2006-78-47: 2000 Daewoo Lanos
M hit 2004 Chevrolet Silverado & 2004 GMC Safari

 Air bag deployment typically expected
¢ Events

® Front impact with rear of Silverado (12FRE99)

° Front-to-front impact with Safari (12FDEW3, most
severe)

¢ Underride and frontal damage

e Deployment unlikely to have benefited driver
¢ 26yo Female, 5'3", 185 Ibs.
¢ Driver was unrestrained

¢ Blunt head traumaltraumatic brain injury
attributed to right a-pillar

¢ Driver impacted center and right IP, shifter,
glove compartment, right window frame, and
right a-pillar

NHTSA’s National Center for Statistics & Analysis 40
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Putting the Numbers in
Perspective

-_—

- NHTSA’s National Center for Statistics & Analysis
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QA—;L;I_\: A Rough National Estimate

-_——mmm

* Main CDS result: 5 frontal fatalities in 2001-2006 without
deployment, but deployment typically expected, and
could have benefited the occupant |

¢ Caveat: possible that some of these vehicles had air bags not
replaced after previous crash \

¢ Caveat: National estimate is based on 5 CDS cases — a small
number

¢ CDS has a total of 2,806 occupant fatality cases in 2001-2006

* CDS is approximately a 1.39 percent sample of the
nation’s fatalities (1 out of 72) |

* Suggests there may have been 360 such cases in the
entire United States in 2001-2006

. NHTSA's National Center for Statistics & Analysis
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NHTSA Putting it in Perspective
e Estimated 360 frontal fatalities in 2001-2006
without deployment, but deployment typically
expected, and could have benefited the occupant

¢ 576 frontal fatalities in 2001-2006 without deployment,

but deployment typically expected (whether it
“benefited the occupant or not)

e 15,029 lives saved by frontal air bags in 2001-
2006

“ l
NHTSA’s National Center for Statistics & Analysis 43




o Divvying Up the 1,446 KC Star
Mé “Nondeployments” per the CDS Cases

e (340) In fact, deployed

* (255) Air bag not replaced after previous crash

e (486) Deployment not expected and unlikely to benefit

 ( 61) Possible deployment - unlikely to benefit

* ( 61) Unknown deployment - unknown if beneficial

* ( 61) Asymmetric deployment in near-unsurvivable crash
* (182) Deployment expected and could have benefited

* (178) Deployment expected and could have benefited — in
crashes not meeting KC Star criteria

et

NHTSA'’s National Center for Statistics & Analysis 44
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QQL% Conclusions

_—m

* 2001-2006 CDS has 5 cases of frontal fatalities without
deployment, where deployment would typically be
expected and could have benefited the occupant

e The KC Star estimate (1,446) exaggerates the numbers of
nondeployments in 2001-2006:

¢ Where deployment would be typically expected and could have
benefited the occupant: by a factor of approximately 4

¢ Where deployment would typically be expected: by a factor of
approximately 2.5

¢ The numbers are small relative to-the overall benefits of
- frontal air bags 4

\

NHTSA'’s National Center for Statistics & Analysis 45
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