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CURRENT PROBLEMS AND PRIORITIES IN VEHICLD OCCUgAgT PROTECTION
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The University of Birmingham,
United Kingdem'

Over the last 15 years the benefits which can be obtained from fmprovements in the circumstances
of the collision phase of traffic aceidents have become widely acknowledged, and cooperaticn between
engineers and doctors has resulted in recognitien of the validity and success of this particular
branch of preventive medicine.

Improvements teo the ¢ollision phasge of a crash result in lower forces and acceleraticuns being
applied to the vehiele occupants, with a consequent reduction in death and morbidicy rates. This
management of the kimetlc forces of a collision iz achieved either through active solutions, which
require the read user to take some action, such as wearing a seat belt, or through passive solutions,
where the design of the vehicle is changed so that the loads applied to the ocoupants are leggenad
or certzin exposures to risk are reduced; for example, minimizing the risk of ejection by adopting
anti-burst door lock designs.

Active crash protection

Seat Belts. Fundamental to occupant protection 1s the prevention of ejection and the elimi-
nation of localized high-energy contacts with the vehicle interior. A seat belt provides this pro-
tection and alse couples the user to the car structure so that he ean "ride down" on the crush zone
at the front of the car with an attenuation of the forces applied by the restraivnt system, Bohlia
{1967) showed that the use of seat belts reduced the number of fatalities by spproximately one half,
and lesser levels of dinjury by a similar amount. Many subsequent studies in other countries have
gshown similar bemeflts, and the advantages of seat belt use are so enormous that to date 23 counttries
have enacted legislation making the wearing of sest belts compulsery {(Seiffert, 1976).

A major uncertainty at the present time is what level of usage can be achieved through such
mandatory legislation. In developed countries, without such legiglation, voluntary usage rates ap-
pear te stabilize at approximately 30% (this figure is influenced greatly by the environment, tang-
ing from 10% 1in cities up te 60% on expressways). Propaganda cempaigns have marginal and only tem-
perary effecls on these levels.,  With compulsory legislation, usage rates in the gemeral traffic
stream rise to between 70% and 85% after a learning period. However, this experience is restricted
to countrieg with a somewhat sophistieated driving population, amd in developing countries it is
doubtful that the same effects wounld be produced.

Recent Australian data (McLean, 1977) suggest that those car occupants involved in reported ac—
cidents have seat belt usage rates significantly lower than surveys of usage in general. In other
words, those people most likely to have collisions are the very people most resigtent to 8 compulsory
belt uze law.
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However, the benefits obtained from seat belt use are so great that even partially succesaful
legislation is probably the first priority in oceccupant eragh protection. Belt use applies to all sit-
ting positions in the ecar, and it is therefore Important to emcourage both the fitting and use of
rear ceat belts in those countries which have omitted to de so,

Child restraimts. Although, in developed countrles, the numerical importance of child ear oe=
cupant casualties is not greaf, the possibilities of the extensive use of special child restraint
systems are conslderable, because parents are perhaps more willing to use an active gyetem to pro-
tect their offspring than they are to use one themselves. In thig area, acceptability and therefore
daily usage are probably much more Iimportant than a very high level of crash protection. A number
of countries have specified that children must sit only in the rear of cars. This is undoubtedly
# reasonable, ghort-term measure.

Head restzaints. Early United States' requirements for head restreints allowed them te be ad=-
justabte vertically. Surveys showed that approximately 80% of head restraints were in the fully
down position, vendering them ineffective in preventing hyperextension of the neck in a rear end col-
ligion (0'Neill ot al, 1972). Thiz illpstrates the limitatdion of an active solution; a preferable
design 1s one [ixed at the correct height, and 1if necesgssry hollow, to minimize vision restrictiomas.
Of injury producing collisions approximately 10% axe rear end ones, but the nature of a whiplash in=
jury may well mean that these cases are significantly underreported.

Passive crash protection

0f all cars currently manufactured, approximately 10% will cauge 2 serious Injury or a death
to 2 road user before the car 1s scrapped (Mackay 1978), In developing countries that figure may
well be several times greater.  Hence crashworthiness 18 a normal and Important design criterion to
be considerad. Over the last decade car design has moved from an almest entirely laigsez-faire con-
dition o ene where many of 1ts basie characteristics are controlled through legislation. This pro-
cess 1s likely to continue, Because the basic design of cars is conducted in a very small number
of developed eountries It 1s fmportant that the legislation which controls deaign should take account
of more than just the specific needs of these developed countries,

In the past, major improvements in irjury reduction have been achieved with the introduction of
anti-burst door lecks (Garrett, 1%61), laminated windacreens (Mackay et al,, 1970, energy absorbing
instrument panels and anti-intrusion steering assemblies (Anderson, 1972).  Recent work has shown
that nome of these Improvements has resulted in optimal solutions. There iz a basic need to eval-
uate continually, in actual Injury studies, the conmequences of design changes and assoclated legis-—
latien, to engure that the reality of eollision circumstances and associated injuries are reflected
in the controlling legisliation,

Future priorities in occupant crash protectien

The folleowing list of dltems is suggested as the most important topics for future action. They
are listed in descending order of prierity:

- Provision and use of front seat, lap/dlagonal belts
- Provimion and use of rear seat belts

= Fitting of laminated windsereens

= Improvements In passenger compartment integrity

- Improvements in gide impact protection

- Greater adoption of child restraint systems

~ Greater adoption ©f head restraints

- Prevention of firez following colliaiona.

International cooperation

A large number of national and a small number of internatienal agencles are invelved in the
development of crash protective design of vehicles. In the past there has heen little contribution
from the field of preventive medicine, and there 1s a current need for a greater flow of medical and
public health knowledge inte this area, One consequence hag heen that not encugh attention has been
paid to physiological variatlons among the population at risk, and the particular needs of the young
and the old. This criticicm extends from the basic research areas to the implementation of action
PrORrammes.

Because resources are limited and because both the problems and solutions are common to many
countries, 1t would be most efficlenr for the procesz of internstional harmomization te be extended.




ICP/ADR O10/8
page 3

Crash protection is a topic teo which engineers and doctors comtribute equally. Adwisistra-
tively the problem falls between minigtries of health and mpinistries of transport. Puhlic health
gauthorities could contribute substantially by encoursging cooperation between these different units.

Developing countries

Vehicle ownership is entering a period of very rapld and probably sustained growth in a large
number of developing eountries. At this time it 1s important to establish public health procedures
which can be introduced with little difficulty when ownership levels are low, for example, on the
fitting and use of seat belts.

Programmes for the developing world need to be encouraged by a transfer of knowledge from the
highly moterized countries. Both the technical and the administrative aspects should be structured
appropriately for this rapid growth in vehicle ownership (and accidentsz) in areas where resources are
limited. For exsmple, the proportion of light vang and buses to cars is much gregter in some devel-
oping countries than in Europe. The application of erash protective measures to rhese vehiclas de—
serves particular attention. In genezal terms the knowledge available would allow developing coun=
tries to aveild a number of the problems whiech have only recently been recognized in highly motorized
societies.
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