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...the best available
. “estimates are that the

. lives of 75 drivers-are

bemg saved for each .

. one- that is being lost
due to airbags.

: ~The Un:ted States is the only country in
- the world that compels vehicle manufac—
[ tirérs to offer airbags as standard equip-.
_ment on all new passenger cars and light
' trucks This regulatory impetus, in con-

junction with’ consumer interest in safety,

-+ has caused 60, million vehicles with g
~airbags to be sold in the USA since 1989.

Althongh half of these vehicles have dri-

‘ver-only airbags, the “dual” airbag tech- -

nology (i.e., driver plus front-right

“passenger airbags) is rapidly p_enetratin'g ;

the U.S. vehicle market. By the year '
1999, it will not be possible for an

“American consumer o purchase a new

vehicle without dual: airbags (whether

passeniger car, minivan or light truck). .

An airbag’s system is comprised of three -
elements: a sensor that'detects the decel-

“eration rate of the veh;cle ina crash an

electronic urit that monitors the operation
of the ‘system, and an alrbag modu[e that*

houses the inflator and the bag. The bags

inflate within 0. 01 ‘seconds after- the crash
occurs and begin to deflate 0.2 seconds

after that. ‘Fhe bags are designed to

protect the occupant’s head and chest

from hlttmg the vehicle’s interior surfaces. :

In this issue of RISK IN PERSPECT[VE, we
summarize what has been learned about

the benefits and risks of airbags from
~real-world crash experience in the USA.
- We compare the airbag’s actuarial record

(i.e., the historical counts 6f deployment,

1nc1dents and their ontcomes) with what
it was projected to be by analysts 10-20

-years ago. We also discuss how alrbag
) tec_hnology might change in the future in |
order to maximize safety benefits. while

reducing the unwanted risks to motorists.

Li-féséving Benefits

VI 1977 the U.S. Natlonal nghway Al 5% ‘
,' Trafﬁc Safety Administration (NHTSA) :

~ predicted, based on experimental testing,

* that dirbags would reduce the overall risk .

~of fatal injury by 40% among unbelted

occupants and’ by 10% among belted

- occupants. Drivers and front-right
‘passengers were predicted to reap | similar,

benefits and no distinctions were made
about occupant characterisncs (1 e., age,

sex-or helght)

Based on actuarial data accumulated in

- the USA since 1986, it appears that the
-qualitative pI‘CdlCtIOIlS were correct:
"‘airbags are saving lives. Death rates

among drivers are lower in cars with
airbag systems and these differences are
not explainable by other vehicle or

- behavijoral variables, However, the ;
" magnitude of the airbags’ lifesaving effect
- for the unbelted driver is much smaller

than projected (about 13% instead of

40%). For belted drivers, the 10% safety
- benefit projected by NHTSA in 1977 has

proven to be about accurate. “These Ao

* actuarial findings are based on the °

plausible (yet unproved) assumption that

- the presence of an airbag in a vehicle does -

not cause any change in driver behavior

* that would modify the frequency of .

collisions (i.e.,.drivers of airbag-equipped

vehicles getting involved in more crashes)
'Through post-crash investigations it has

been learned that airbags have caused the

. deaths of. at least 19 drivers who were | - -

involved in crashes of low-to-moderate

- severity. These drivers were predoml-

nantly short women over the age of 60

- and it should be emphasized that most of. -



them were not wearing safety belts when

the crash occurred.

Theaetuarlal effectiveness estimates
reported above account for these unfortu-

.. nate side effects and thus represent the net -

lifesaving benefit. for drivers. Overall, the
best available estimates are that thé lwes
‘of 75 drivers are being saved for each-one
that is being lost due to airbags. Even
among female drivers, who tend to be
shoiter and thus may be at a higher risk of

airbag-induced fatality, the actuarial data -

suggest that more women have had their -
lives saved by airbags than women have.

been killed by airbag deployment. Further

research on the, effects of airbags on short
and/or elderly drivers is urgently needed.

Airbags are also saving the lives of- adult_
front-right passengers. The net effective-
ness estimates reported for front-right
occupants who are older than 13 years -
~old are similar to the actuarial estlmates
reported for drivers.

. There is, however, one subgloup of pas- -
sengers that is experiencing a net increase

“ in fatality risk due to-the introduction of .
airbag technology. Post-crash investiga-

tors have reported that.at least 40 children -

under the age of 10 have been killed by
* passénger-side airbags,in crashes that
_would not typically have been fatal. '
“Most of these children were either -
unrestrained-or improperly restrained.
Although the- lives of some children may
. have been saved by. airbags, the best
actuarial estimates are that-the presence
" of a passenger-side airbag in a vehicle is
associated with a net increase in the risk
- of child mortality of 21 to 88 percent. .~

. Some of the danger to kids occurs when a.

- rear-facing infant restraint is placed in the
front-right seat, near the airbag housing.

 In this situation the infant’s head and

-neck are highly vulnerable to the forces.
generated by the inflation of airbags.

- Toddlers or young children are also in

. danger when they are unrestrained or

improperly restrained. Children may then

be thrown forward during pre-crash brak--
ing, causing their headsto be situdted too -
close to.the airbag while it inflates. ‘There -

have also been at least two instances
" where properly belted young children

have been killed in the front- ught seat by

‘inflating airbags.

Before airbags were mandated it was
known that, in a rare situation, a child

-could be harmed by airbag deployment!
"What has disturbed safety specialists are.
' Vthe frequency and the severity of the.

injuries that passenger—SLde airbags have
inflicted on young children. Overall, the -
best estimates are that for every five lives

‘saved by front-right passenger airbags, a _
_life (usually a child).is lost. We are aware

of no precedent in the history of preven- -
tive medicine where a mandatory measure

.was sustained with such a poor ratio of

lifesaving benefit to fatal risk. Allowing
young children to incur the bulk of the

risk is pérticularly questionable.

S ‘Non -Fatal Injury Outcomes

It is not yet feasible to conduct'a rlgorous

* analysis of the impact of airbag technology :

on the incidence and severity distribution
of nonfatal injuries: The preliminary
fmdmgs which have only been reported
for drivers, are somewhat puzzling. The

— 'good news is that the risk of moderaté to

serious head injury appears to be reduced .
s1gn3f1cantly by the presence of an airbag
on the driver’s side. . However, both belted
and unbelted drivers have experienced an
increased rate of injury to their hands,
wrists, and arms that is caused by airbag"

" deployment. These injuries are usually

minor, but a considerable proportion are

~_moderate or serious. The medical case-
. réport literature also has documented

numerous injuries to the chest, eyes and
faces of drivers who have been involved -
in frontal c1ashes where alrbags deployed.

.Overall it appears that about 40% of

airbag deployments result in at feast one

" occupant injury (although most of these

injuries are minor). .Some of these injuries
are occurring in low-speed crashes where

" the ai;b.ég protection was probably not
" necessary. ‘More study is needed to deter- -
. mine the overall impact of airbags on the

frequency and severity'of injuries to.dri-

vers and passengers

Public Perceptmns and Attitudes |
In-a March 1997 telephone survey of

+ 1,000 licensed drivers, HCRA found that




a majority of USA residents maintain
favorable attitudes roward airbags, despite
- a significant amount of unfavorable
media coverage in the year prior to the
survey. A substantial majority (64%)
favor the eurrent légal requirement that
all new vehicles be equipped with dual
airbags. Yet, this requirement is being
challenged by 2 mcmdsmg%y vocal
‘minority of ¢itizens who-support con- "
“sumer choice about airbags. About one-
third of the women reported-having
“déveloped less favorable atritudes toward
the technology over the last three years.
NHTSA is under some political pressure
to allow consumers to either have their
airbag system equipped with a manual
cut-off switch or to have their airbags
disarmed permanently. - Pro-choice
groups, such as the Competitive’

Enter leSE 11]SU€U{'C, (.OIIUHUC ro ma ke EhC .

- casethat the USA should not L()l]l]){,l €on-
.sumers to purchase cars with air bag,s if -
~ they do not wane them.

Some intensification of the opposition to .
current airbag policy should be cxpcctccﬁ
as more chitdren are harmed.and 4s citi-
zens learn the actuarial facts about
airbags. Although most citizens perceive
correctly that airbags saye more lives-than
they kill, a majority (60%) harbor the
 misconception that airbags save more

" lives of children than they kifl., Most
respondeénts (74%) are also unaware thar
a properly belted accupant (especially one
‘who sits very close to the-steering wheel)
can suffer moderate to serious injury in a
low-speed crash from an infiating airbag.
And people do not realize that airbags are

designed: to-deploy even in relatively lov- -

speed crashes where the need for airbag
protection is questionable, particularty 1f
pcople are wearing safety-belts.

’ §%Ea€:ega€: ﬁsfezzi‘mng

A variety of strategies have been adopted
Or are undu serious consideration o
enhance the airbag’s ratio of bcneﬁr to

risk.. Some of these strategics are targeted

at current owners of vehicles equipped

with airbags while other strategies are

aimed at enhancing the design of furure
“airbag systems. The remainder of this sec-

tion describes the options under evaluation.,

A massive national public’ education cam-
paign has been launched by automalkérs,

_airbag suppliers, insurers, and NHTSA.

It began several years ago with a‘focus on
increasing the rate of child restraine use
and safety beleuse among ddults, - More

" - recently it has begun.tg emphasize the
- need for children to sit in the back seat,

It is to0 early to assess the precise impact .
of this national. campaign.. - _ '
Expectations for the national campaign’s
success should be modest.” Human,

" behaviors can be resistant to change,

especially when low-probability dangers
are balanced against immediate inconve-
niences and the hassles of lifestyle change
{e.g.; moving children to the rear scat).
It is also unclear whether the current

campaign will have adequate resources,”

longevity, and potency to-influence the

" behaviors of owners of used vehicles

who acquire airbag- cqmppcd cars in
the future.

Vclnclu mqnuhctmm s have pelsuadcd

NHTSA to allow “depowering” of
airbags by 25%—30%. Depowering
consists of decreasing the spéed.ar which

ajrbags inflate and/or reducing their vol-

ume. The expectation is that this degree
of depowering should reduce {but not

' chmlm'fe) the number of deaths and

injuries caused by airbags. It can also be’
expected to reduce the number of lives

‘saved by airbags in high-speed frontal

crashés when rapid dep]oyment speed

* is essential, -

A promising reform that h‘as' begun 0
receive more attention is a legal require-

“ment that all childeen under the age of 12
sit in the rear seat. Several European
" countries {(e.g., Germany and France)

kave had such laws.since the mid-1970%

‘and now have fewer.than 1% of children

riding in the front seat. In thé USA, any-
where from 30 to 50% of children ride in
that seating position.” The National. ‘
Trarisportation Safety Boatd has recently,
recommended that Govérnors and State

" legislators consider the value of child--

seating lcmslauon

There are also promising JLfmcmenrs o
airbag design on the horizon. For example,
the crash speéd that triggers an airbag to
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deploy could be raised thereby makmg sure
- that'the bag inflates only when'it is really
* needed. Subtle changes in how airbags are
- shaped and folded may-reduce the risk of -
“occupant injury from deployment Sensor

technology-may be employed to suppress
airbag deployment when young children are
occupying the front—mght seat. The most
ambitious ideas, often called “smart -

-airbags”, entail tailaring the characteristics .
~of airbag deployment. (e.g., speed and vol-
- ume) to characteristics of the crash (eigs

low vs. high-speed) and the occupant

g (e g., short vs. tall occupants)

Innovation in airbag design may not require

an extensive regulatory program since con- -

sumer interest in the technology is well -
developed. Congress should encourage -

- NHTSA to pursue an informational
-approach to innovations in airbag de51gn o

while gradually allowmg more consumer

" becomes “_chlld friendly’

‘ choice about whether to buy an airbag

and what kind of airbag to buy, givena

* .buyer’s safety needs and phy51cal vulnerabll— '
ity to injury.

In summary, although the case for the :
driver-side airbag remains fairly compelling,

the case for-the passenger-side airbag is less.
convincing. -The benefits-and risks of - B
_airbags to adult passengers are in urgent
need of careful study. Even if passenger
airbags prove to be as effective for.adults as
 driver-side airbags are, the danger to chil-

dren remains a problem Unless children
ride in the ‘back seat or the technology

I ’, there will femain
doubts about whether passenger—side.
airbags are an appropriate-public health
measure. These doubts are evident outside
the USA where there is less interest.in

passenger-side airbags. -

-Fi_gure_ 1. Pe'rcept.iolns among. USA r_esid_e'n_ts re_garding airbage-. Selected findingei :

_Statementj(éqr-?“écfa_rgsiper.ﬁ) -_True | False * Don’t
._ Alrbags are not a danger to an mfant in the front seat : 26% it 67% _7%' :
if the infant is restrained in an approved rear—facmg L » Soi e ol
- child restraint “device. (Palse) - el e
'If a drwer is seated too close tq the steermg wheel ther - @il 710G o7 19% [ 10%
alrbag can cause serious 1n1ury or death to the drlver el el piee
ina crash (Tme) : i T
¢ '-The lives of more female drivers have been saved by 680 e 106 15% :
 airbags than have been kllled by airbags. (True) SO e : e ey
"The lives of more children have been saved by alrbags .t 60% 310%-‘ : 1;0% :
\than have been killed bY airbags. (False). i el g e
If a drlver wears his/her seatbelt properly, the chan;:e_‘ of it 78% Ak 5% :
being’.'mjused ;by an inﬂati’gg __é;_irbag is minimal. (False) lad D dle R S s
Alrbags cause at least as: many m]urles to dnvers asa DT 6_7'% S 6% :
.they prevent, (DontKnow) : R - o e e
- A majority of. the lives that have been saved: by a1rbags’ S 39% - |51% 0%
have been among people who were not weanng crin et b
seatbelts (Tme) :




