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SEAT BELT LAW EXPERIENCE
FOUR FOREIGN COUNTRIES

COMPARED TO
THE UNITED STATES

by
B. ]. Compbell*
Frances A. Campbell**

INTRODUCTION
A. Seat Belt Laws Finally G@mei to the United States

The purpose of the present study is to examine the process of enacting
laws requiring the use of automobile seat belts in the United States, and to
assess these laws against the perspective of benefits realized from such man-
dates in other nations.

Two years ago, New York became the first of the United States to adopt
an adult restraint law, followed in the ensuing months by 25 cther states and
the District of Columbia. The passage of these laws constitutes one of the
more dramatic highway safety changes to occur in this country, especially when
one considers the potential strength of this casuaity countermeasure and the
rapidity with which the change tonk place. In two states, however, the statutes
were repealed by public referenda in November, 1986.

Mandated use of occupant restraints was late in coming to the United
States when considered alongside the rest of the industrialized world. Before
the end of 1970 the state of Victoria in Australia had enacted a szar beit law,
and over the years sucn laws spread to more than 30 other countries.

|

B. United States Laws An Initial Success
Now that seat belt laws have been enacted in some American states, there
is naturally great interest in evaluating their surcess, both from the stand-
point of increased seat belt use and casualty reduction. Results from the first

*B.J. Campbell, Pkﬁ., Diré;:,:@f of the University of North Carolina Highway Safety Research Center.
**Frances A. Campbell , Ph.D., Coordinator of Psychoeducational Services, Frank Porter Graham Child Develop-
ment Center, University of Nerth Caroling, Chapel Hill.
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eight states show increased levels of belt use following passage of the law,

will be detailed herein. In addition, front seat occupant fatalities in the lght
belt law states appear to have been reduced by about 10%. It is important
to remember, however, that the laws have come into being so recently that
it is premature to say with confidence what their ultimate effects will be.

Nevertheless, it is worthwhile to exam:ine the early results because future
events may lead to countervailing trends. For example, a widespread national
easing of the 55 mph speed limit could raise fatalities, thereby cancelling some
of the benefits of the belt laws. Likewise, dramatic changes in the economy
cauld change exposure rates and casualtles 50 much as to obscure the trends

cess Df seat belt laws in thls country may  be all too short aﬁd 1985 87 may
be the optimum opportunity.

C. United States and Foreign Experience Compared

The belated start for seat belt laws in the United States stands in con-
trast to the seeming success of similar laws in several foreign countries. Thus

it appeared worthwhile to learn in detail what happened in response to such

laws in other nations in order to search for factors associated with their success.
Table 1 is a list of countries having seat belt laws S of the summer of

1984 (Grimm, 1984). Such laws have been enacted on all con tinents, and in

countries representing the full political spectrum from left to right; however,
wndespread use of belts within a glven ceuntry dDES not appeaf to be sxmply

as lDw as 33% is l'EprtEd in Austrla amﬂ 21% in Lp,,,,

D. The Comparison Nations

Australia, England, West Germany and Sweder. were the countries selected
or further study. All have reported belt use as high as 85-90%. Australia was
the first nation to have seat belt laws and therefore has the most experience

o share. The United Kingdom has only recently enacted such a law, but

repgrted very high compliance almost immediately after the law took effect.
Sweden similarly has had high compliance, but the effects of their law on
casually reduction have been questioned (Adams, 1985). West Germany’s law
initiaily did not appear to be widely obeyed by the driving public, but there
was a dramatic upward shift in compliance after a fine was imposed for failure

to wear belts. These four nations all therefore appeared to be likely sources

of valuable information that might be applicable to the United States; thus,
in this report, their seat belt law experience is reviewed and compared to that

of the United States.

9




Table 1
Countries with Seat Belt Laws

Country : Date Instituted Usage Rates
Australia 1/1/70 87%
Austria 7/15/76 33%
Belgium 6/1/75 87%
Brazil 1977

Bulgaria /1776

Canada (7 prov) 1975-84 50-60%
Czechoslovakia 7/75 66%
Denmark 1/1/76 75%
Finland 7/1/75 93%
France 7/1/83 78%
Greece 12/16/79

Hungary 7177

Iceland 1983 60%
Ireland 2/1/79 46%
Israel 7/1/75 70%
Ivory Coast 1970 ;

Japan 12/1/71 21%
Luxembourg 6/1/71

Malawi 1982

Malaysia 4/1/79

Netherlands 6/1/75 67%
New Zealand 6/1/72 67%
Norway 9/1/75 90%
Puerto Rico 1774

Portugal 1982

South Africa 12/1/77 62%
Spain 1073774 67% )
Sweden 171775 80%
Switzerland 1/1/76 81%
Turkey 1982

USA (26 states) 1984-86 L.
United Kingdom 1/83 95%
USSR 171776

West Germany 1/1/76 54%
Yugoslavia 1/1/77

From: Grimm, 1984
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Tables 2-6 below summarize selected characteristics of all five n=ations
(MVMA Facts and Figures, 1985; Britannica Book of the Year, 1986s®- The
United States is by far the largest and wealthiest of the five and has the LIargest
population. As Table 3 shows, the United States also has the most rezacially
mixed population, with the largest visible minority group of all the pa=tions

Table 2 7
Selected Demographic Characteristics of Five Nations

Area Population Density per GNP
Country sq. miles millions ~ sq. mile Pef —Capita

USA 3,697,192 238.7 65 $16_.270
Australia 2,966,200 15.5 5 10,940
W. Germany 956,026 61.0 638 10,672
Sweden 173,732 8.3 52 10,745
UK 94,248 56.4 600 8._.970

, Table 3 )
Ethnic Composition by Country

Country Ethnic Group ) Percent

United States White 85
Black 12
Other 3
Australia White 94
Aboriginal 1
Other 5
Sweden White 97
Orther 3
West Germany White 98
Orther z
United Kingdom White #5
Black
Indian

Other

[ PTR—




O

ERIC

Aruitoxt provided by Eic:

Tables 4 and 5 show that a smaller propeortion of the United States popula-
tion is literate; fewer of our citizens have ==3access to newspapers, but a larger
proportion own TV sets and radios—one fe==ars these factors are not unrelated,
These facts may be significant when one c——onsiders the success of official at-
tempts to educate the public about the bermmefits of seat belts and their proper
use.

7 Table 4
Media Saturation besy Country
e e 2 g——s _ i}

Country ) TV Sets per Campita _____Radios per Capita

USA 1 per 1.6 persons 1 per 0.5 persons
Australia 1 per 2.4 persons 1 per 0.8 persors
Sweden 1 per 2.6 persons 1 per 2.5 persons
United Kingdom 1 per 3 persons 1 per 3 persons

West Germany 1 per 2.8 persons 1 per 2.5 persons

Table 5 7
Newspaper Saturation and LEZteracy by Country

Number of Circ=-ulation
Country Newspapers __ per 11,000 Literacy Rate (year)

USA 1668 w71 95% (1980)
Australia 30 =370 160% (1983)
Sweden 169 5ear4.0 100% (1984)
West Germany 380 =10 100% (1983)
United Kingdom 120 4E37.0 100% (1984)

1=



Table 6 below summarizes motor vehicle characteristics of the five nations.
Again, the United States leads with the largest number of passenger cars and
the most vehicles per capita. We also have the greatest length of roadways,

kilometer death rate is fowest in the United States.
Table 6

Motor Vehicle Characteristics by Nation

Death Rate
per 100
Passenger Cars per Length of Percent  million km.
Country Cars Capita®*  Roads in kms. Paved (1983)

USA 130,364,000 .70 6,263,043 &8 1.6
Australia 7,322,500 .51 817,000 47 24
Sweden 3,081,000 37 174,291 a8 1.8
W. Germany 25,217,800 45 487,251 99 3.4
UK 17,158,000 .36 368,670 97 2.1

*The number of cars per capita is from Table 2.1 in Adams (1983) 1n which he gives the proportion of cars/
population. In that Table his data sources are described.
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CHAPTER TWO

BACKGROUND
A. Seat Belt Installation in United States Vehicles

Lap seat belts have been used in certain contexts for a long time, most
notably in aviation. Prior to the 1950's aircraft-type lap seat belts were only
occasionally installed in cars. However, by the 1950’ increasingly insistent
voices urged more attention to the “packaging” of automobile occuparnts.

Hugh DeHaven of Cornell University Medical School, a pioneer in the
area of crashworthiness, suggested that a person's riding in a car was analcgous
to shipping a valued vase through the mail and that people should be packaged
as carefully as such a vase would be. He insisted thart a tie-down such as a
seat belt was an essential part of this packaging.

In the middle 1950's the Ford Motor Company marketed, withour over-
whelming success, an optional safety package including two front seat lap belts.
From the middle 50's into the early 60's, safety proponents sought to have
belt mounting hardware made standard equipment so that belts, if purchased,
could be installed more easily and safely. Up to that point, in order to install
them, floor holes had to be drilled on 2 do-it-yourself basis. The inclusion
of mounting hardware in most cars became an accomplished fact by the early
1960's.

By 1964, an increasing number of states passed laws requiring manufac-
turers to install two front seat lap belts in new passenger cars. In 1966 United
States auto makers announced a policy of equipping all new cars with four
lap belts—two front and two rear.

With the advent of the United States Department of Transportation and
its National Highway Safety Bureau (NHSB) came a strong federal role in
vehicle safety regulation. The Bureau required lap/shoulder belts in the two
front outboard positions beginning with 1968 models and began to work toward
having belts provided wherever vehicle passengers were intended to sit.

Interestingly enough, although there was a concerted effort to achieve
installation of belts, there was relatively little attempt to get people to wear
them, and certainly there was no discussion of state laws requiring mandatory
use. In fact, there was a presumption in some cases that no official intent
existed to have the available belts in use. For example, the North Carolina
State Supreme Court in the late 1960’s reviewed a lawsuit in which an at-

14
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injuries by not wearmg the seat belt pmwded in his vehicle (leler v leler,
1968). The court held, however, that while the belts were present in the car
because of legislative intent, there was no evidence the legislature intended

the belts to be worn. Courts in other states took a different position, but
this case illustrates the fact that belt installation, not use, was the issue.

g
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fEVle thE pubh c stance of various leadership

ship groups, thE was no movement toward seat belt laws.
Tllustrative of this point is the face that, after its creation in the 1960,

NHSB promuigarted 17 different stare safety standards, and by so doing, delved
into almost every area of highway safety previously thought to be the unique
prerogative of the states. These included requirements in driver licensing, driver
education, alcohol programs, and motorcycle helmet laws. However, con-
spicuously absent among all these safety standards was anything to do with
belt use, whether through voluntary programs or seat belt laws. From the
beginning the National Highway Traffic Safety Administration (NHTSA) as
NHSB came to be called, tended to emphasize automatic restraint systems
more than voluntary seat belt use. NHTSA had no program aimed at induc-
ing passage of state seat belt use laws.

Moreover, within NHTSA the occupant restraint issue had no organiza-
tional identity until the Office of Occupant Protection was established in 1982,
It was not until 1984 that, for the first time, DOT Secretary Elizabeth Dole
made a speech in which she publicly endorsed seat belt laws.

Like NHTSA, other safety groups also tended to ignore the issue of seat
belt laws until recent times. The American Public Health Association adopted
a policy favoring passage of such laws in the Fall of 1983. Consumer’s Union,
in Novemnber, 1984, came out in favor of seat belt use laws. The American
Automobile Association and the American Medical Association adopted

stances specifically favoring belt legislation only in 1985.

Similarly, the auto industry was certainly not perceived as favoring passage
of seat belt laws until recently. The General Motors Corporation came out
in favor of such laws late in 1983. There had been a little-noticed position
statement in 1972 to the effect that General Motors would support a Federal
initiative for such laws, but no Federal initiative appeared untii a decade later.

Sarne safety organizations did in fact espouse seat belt laws earlier than
the very recent positions of the others: the Americza Association for Auto-

13
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motive Medicine took a public position in favor of seat belt laws in 1976,
the National Safety Council did so in 1978, and the Insurance Institute for
Highway Safety did so in 1974, though their advocacy of passive restraints
was much more in the public view. In any case, these three were exceptional.
For most leadership organizations the enactment of seat belt laws was not

given high priority until well into the 80's.

C. Child Restraint Laws as a Factor in
Passing Adult Belt Laws

It seems clear that, in the United States, passage of child restraint laws
paved the way for adult laws. As a result of a very surprising legislative initi-
ative, the first child restraint law took effect in Tennessee in 1978. Once trig-
gered by Tennessee this safety regulation swept the country in a relatively short
time, and Wyoming became the 50th state to enact such a law in 1985.
Nationwide, child restraint laws were passed without a great deal of political
opposition, and public acceptance seems to be reasonably good.

It is an interesting contrast to consider the way child restraints have been
handled in other countries. In the United States the occupant restraint law
movement began with child restraints, whereas in foreign countries restraint
laws have been addressed more nearly toward adults. In the United States
it was possible to begin restraint laws with children because of two factors:
first, rear seat lap belts have been standard in United States cars since 1966,
and that is where children normally ride (in several foreign countries, rear
seat belts did not become standard until later). Second, there was reasonable
availability of child restrairit devices in the United States.

In a good many foreign countries children are either exempted from the
restraint law, such as in Belgium, Finland, France, and Sweden, or in some
other cases, children are required to ride in the rear seat, such as in Austria,
Czechoslovakia, Denmark, Great Britain, Luxembourg, the Netherlands, and
West Germany (Grimm, 1984). Thus, in some cases children are instructed
to ride in the rear seat where no seat belt is available.

D. The Air Bag Versus Seat Belt Dispute

A factor in the delay of achieving occupant restraint in the United States
has been the division of opinion over the desirability of such automatic re-
straint systems as air bags, as opposed to voluntary or mandated use of
optional systems. Proponents of automatic systems have argued that the
national character in the United States makes it unlikely that seat belt use
can be increased to the necessary levels through laws, and in addition, that
the protection afforded by lap/shoulder belts is not as good as that of air
bags with supplemental use of lap belts. Opponents have criticized air bags

%16
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as unproven, expensive, and not necessarily better than properly used lap/
shoulder belts.

men for many years, and has virtually amounted to a stalemate blocking
implementation of either approach. Only very recently has the character of
the discussion begun to change. The issue now appears to be evolving from
belts versus air bags to a consideration of belts plus air bags. As 1986 ends,
the movement toward seat belt laws is well under way, and simultanecusly,
the movement toward full implementation of automatic restraints has begun.
Three years from now all new cars will have automatic restraints.

It is noteworthy that this issue was essentially not in dispute in other
parts of the world. Both in Europe and Australia some spokesmen attribute
part of their early success in passing seat belt laws to the consensus among
policy makers and researchers that such laws were the most favorable alter-
native of the options available.

E. Seat Belt Laws Passed in 1984-86

Against this background, beginning in late 1984, seat belt laws began to

had become strongly supportive of the effort. The auto industry and the fed-
eral gevernment announced active campaigns to support seat belt use and
Now which has aided nationwide efforts toward passage of seat belt legisla-
tion and has provided public information support.

The intended effort of the US Department of Transportation to mount
a massive belt promotional campaign is substantially stymied by Congressional
reluctance to provide the requested appropriations. Nevertheless, as of the

the country finds itself in the midst of new and sweeping changes in public -
policy regarding the venerable issue of safety belts.

E. What Is Required to Produce a Large Change
In United States Fatalities?

Along with the anticipation of widespread belt use following the enact-
ment of laws, there is also the expectation of substantial reductions in the
number of fatalities. Those who have promoted seat belt laws have done so
on the basis that they constitute one of the most powerful and cost-effective
safety measures available. Nevertheless, this countermeasure is coming into
being at a time when the United States mileage death rate is already at an
all time low—the lowest in the world.

17
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There is evidence that the laws will succeed in driving the rates even lower,
but an issue is how large a change in fatalities the laws can and will produce,
and whether this level of change will be apparent in view of other factors
thar also produce large changes in fatalities. In view of this, let us consider
Table 7—showing those points in the history of traffic safety when major, mmpid
shifts in farality trends did occur (Accident Facrs, 1986).

Table 7
Temporal Trends in Motor Vehicle Deaths

) Number
Period Years Direction Deaths

s

down 7000
up 5000
down 16000
up 9000
up 15000
down 9000
down 9000

37-38
40-41
41-42
44-46
61-66
73-75
81-83

S I SR TR Ty

From: Accident Facts, 1986.

Three times over the years fatalities have increased by 5,000 or more deaths
in a relatively short time, and, conversely, four times deaths have fallen by
7,000 or more in a short time.

It is interesting to speculate on the reasons for these massive changes.
By the 1930’ automobile accidents were already a considerable problem in
the UJnited States, and by 1937 deaths reached 39,643. The death rate per
(14.68 vs 2.58). There was a large decrease (-7,000) in 1937-38, seemingly not
related to changes in exposure, for the mileage exposure before and after the
decrease appears to have stayed virtually the same. This change is puzzling
since it happened more or less in the middle of the Great Depression.

On the other hand, it appears more likely that the up-swing in deaths
just before WW II reflects the economic expansion on the eve of the war with
a consequent increase in exposure. There was an increase of 10% in mileage
during the same period, but fatalities went up even more (up 5,000).

The largest down-swing in our nation’s history, a decrease by 16,000 lives
over a single year period, happened early in WW II, when mileage exposure
dropped by riore than one third. Gas rationing, tire rationing, a 35 mph speed
limit, and millions of young men in armed services and off the highways all
coincided with this period; all these factors presumably contributed. Actually,

18
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fatalities per unit exposure were abour the same as earlier, thus this improve-
ment appears to have been almost entirely exposure driven.

After the war, there was an increase of 9,000 teaffic fatalities within two
years at the time of de-mobilization. The reduced mileage exposure seen dur-
ing the war was reversed. As with the previous large decline, the increase in
fatalities was largely exposure driven, but fatalities actually increased somewhat
less than exposure would have indicated, suggesting the simultaneous influence
of other factors.

The next up-swing was very large, though spread . . .ger period—an
increase of nearly 15,000 in fatalities from 1961 to 1966. In 1961 , the actual
number of deaths in the U.S. was 38,091, fewer than the 39,643 recorded 24
years earlier in 1937. Thus, despite the growth in population and cars from
the 1930’s to 1961, the death rate per hundred million miles had fallen so
much that the raw number of fatalities remained relatively constant. Within
the next five years, however, the rate soared such that in 1966 the raw number
of deaths was 53,041.

This rise is described by two phenomena: first, a great increase in cars
and mileage exposure, and second.. by a plateau in the improvement in mile-
age death rate. For approximately nine years the mileage death rate did not
fall. In 1961, the death rate per hundred million vehicle miles was 5.16. In
1969, it was 5.21. This long-term stagnation in the death rate was unique to
that point in history—a time when car ownership was soaring, speed limits
were high, and powerful cars were a central fact of car marketing and owner
preference. It was probably no cuincidence that during the same period, calls
for an increased Federal role in highway safety were growing more urgent,
finally culminating in the activation of NHSB in 1967.

The down-swing in 1973-75 reflected a combiration of the oil embargo,
the related severe recession, and tae 55 mph speed limit enacted in response.
In that time, deaths dropped by about 9,000 despite the fact that exposure
did not decrease proportionately. Likewise, during the recession of 1981-83,
a drop in fatalities of 9,000 occurred though exposure remained much the same.

The point of the foregoing is that the occasional very large changes in
United States highway fatalities have been “powered” by major societal forces—
wars, recessions, or periods of great economic growth. It has not yet been
possible to produce fatality changes of comparable magnitude by imposition
of any specific highway safety countermeasure. Viewed in this perspective,
it seems unlikely that seat belt laws, as powerful a countermeasure as they
constitute, can be expected to effect dramatic, large downward shifts in fatal-
ities comparable to those associated with such major historical events. This
does not mean the laws cannot be a success, but it does mean that careful

OCCur.
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CHAPTER THREE

EVALUATION

Before comparing the early results of seat belt laws in the United States
with the experience of other nations, it is important to examine scine of the
issues involved in assessing rhe effects of the countermeasure. Iwo research
questions are critical: one is the effectiveness of seat belts in reducing injury
if worn, and the other is the question of the effectiveness of seat belts laws
in ameliorating casualties in the targeted population. The two questions re-
quire different methodologies. Both are discussed below.

A. Evaluating Belt Effectiveness

There are a number of ways to evaluate the theoretical and actual effec-
tiveness of seat belts in reducing injury: laboratory impact studies; staged crash
tests using anthropometric dummies; in-depth Investigation of selected crashes;
or large scale statistical studies based on police records. The latter method
is described here in more detail.

In most states, police investigators use a standard report form which in-
cludes several factors of interest: occupant seated position; belt use by type
of restraint; type, direction, and severity of impact; vehicle characreristics;
occupant age and sex; and occupant injury.

Orice this information is entered into a computer’s data base, it is pos-
sible to sort the data into relevant groups to address questions of interest,
Consider the example of a study of lap/shoulder belts. The computer file
may be searched to find cases to be sorted into categories of those reported
to have been restrained by lap/shoulder belts contrasted with those reported
unrestrained.

The two groups may then be compared with respect to the frequency
and severity of crash injuries sustained. Such a research design would tend
to display the maximum protective effects of the restraint system because 100
percent of one group is using the lap/shoulder belts, and in the other group
no one is. Thus, findings from such a comparison may be used tc estimate
the benefit accruing if everyone were to use lap/shoulder belts.

In the simplest form of comparison, percent of injury among those un-
restrained would be compared to injury among those wearing lap/shoulder
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a simple comparison because doing so would proceed on the questionable
stion of “all other things being equal” Such a comparison cannot stand
e

belts. However, one normally cannot draw a conclusion on the basis of such

assump
if, for some reason, the lap/shoulder belt group and the non-belt group also
differ with respect to other variables related to injurics. Indeed, research has
shown this is likely to be the case.

Thus, in a voluntary belt use setting where 10% buckle up, it seems prob-
able that those who use belts differ in some important respects from the
majority who do not. They may be more “safety conscious” and thus already
at somewhat lower crash risk. Campbell (1984) has shown that crash-involved
drivers who viore seat belts (5% at thar time) were invoived in less severe
crashes than those who were unrestrained. Thus, part of the apparent belt
benefit may be unrelated to belts themselves, but rather reflective of the pre-
disposition of belted drivers to milder crashes in which injury is less likely.
To prevent drawing a false conclusion about the effectiveness of belts, therefore,
it is necessary to control for such factors using standard scientific/statistical
procedures.

An additional problem when artempting to calculate belt effectiveness
using traffic records is the possibility of officer reporting bias (Partyka, 1982;
Mela, 1974). There may be a systematic bias s:emming from the fact that
officers, believing belts to be effective, may assume a person was not belted
simply because the individual was injured. If this misclassification occurs in
only a modest proportion of cases, it may cause belt effectiveness estimates
to be substantially exaggerated.

However, the mere fact that this type of bias can occur does not neces-
sarily mean it does occur with sufficient frequency to distort greatly the true
benefits of belts. The net result of such misclassifications depends on their
frequency and also on the extent to which other, offsetting misclassifications
occur. Chi (1980), Hall, et al. (1984), and Kahane (1986) have examined the

effects of such biases and concluded that, although the bias does exist, its

is a relatively few percentage points—not enough to create the false impression
that safety belts were effective if they in fact were not. The general conclu-
sion is that lap/shoulder belts truly can produce a substantial reduction in
serious injuries and deaths.

Tables 8 and 9 and Figures 1 and 2 below show injuries among lap/
shoulder belted and unrestrained drivers who were involved in reportable
crashes in North Carolina during the six year period from 1979 to 1985.
Figure 1 is based on frontal impacts and Figure2 is based on non-frontal
impacts. The data are drawn from official crash reports submitted by police
officers all over the state. The results are depicted in terms of the percent
of these drivers who sustained serious or fatal injury. Data are arrayed accord-
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ing to seven levels of vehicle damage ranging from mild to very severe¥

Figure 1
Injury (Serious Injury or Fatality) by Vehicle Deformation
by Restraint Use for Drivers in Frontal Impacts
40 =
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Figure 2 7
Injury (Serious Injury or Fatality) by Vehicle Deformation
by Restraint Use for Drivers in Non-Frontal Impacts
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*Crash severity is shown for seven levels of vehicle crash deformation where level one is the mildest and level
seven the most severe. This deformation is rated on the basis of the TAD scale (National Safety Council, 1984),
a pictorial damage rating scale provided to investigating officers along with training to achieve inter-rater reli-
ability (Rouse and Genidre, 1969). The scale is included as a control variable because it accounts for a useful
amount of injury variance (Vilardn, 1972). o
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Table 8
Injury by Crash Severity for Belted and Unbelted
Drivers in Frontal Crashes

Toral

Occupants

Number of

Percent
Serious

Injuries &

_| Fatalities

) B Count Count Percentage
Tad Severity | Occupant Belt
Usage _
Least Severe | Nons - 134635 886 0.7
_ Damage | iap & Shoulder Bele | 21645 | 56 03

z

None

109729

._
[ |

| Lap & Shoulder Belt 18557 120 06
3 7NDF\E : 795757,7 3:2{; B 4i7777
Lap & Shoulder Bele 12091 28 1.8
4 None | 5303 4503 | 85
) Lap & Si._ulder Belt 7809 308 39
5 None | w052 | aom 156
- Lop & Shoulder Bele | 3386 250 24
6 None 15712 3914 29

Lap & Shoulder Belt

1966

—
G B

e | o

Most Severe | None i 9766 3477 _ 3
 Damage [ 0 & Shoulder Bele m7 272 o
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Table 9 ,
Injury by Crash Severity for Belted and Unbelted
Drivers in Other Crashes

Percent

Number of Serious
Total Serious/Faral | Injuries &

Occupants Injuries | Fatalities

_ Counr Count | Percentage

Tad Severity | Occupant Belt
Usage

Least Severe |None - 148493 | 80

Damage |4 1p & Shoulder Belr 25803 8

2 None L mosss | wpm 1.2

) Lap & Shoulder Belt | 18748 | 15 | o6
3 ] None essis | 1 | 27
) Lop & Shoulder Bele | 11560 | 195 | 17

4 None 41021 | 2600 6.3
_ 1 Lap & Shoulder Bele - 6477 i 21
5 None 19002 227:

, Lap & Shoulder Bel 29 | w.r | 67
6 Nome 440 2205 | 193
| Lap & Shoulder Bele 1502 | 182 | 121
Most Severe |None 20 | a9 | 205
Damage Lapﬁgz‘ Sh@g]der Belt o 910 777 B 155 71710

Note that the injury curve for both belted and unbelted drivers rises sharply
at successively higher levels of crash severity until at crash level seven (the
worst 2-3 percent of all crashes) approximately 35% of unbelted drivers sus-
tain serious injury. However, at every level of crash severity, drivers who are
belted are less likely to be injured. When the data are appropriately summed,
the net effect is that serious plus fatal injuries occur only about half as often
among lap/shoulder belted drivers as for non-belted drivers in crashes of the
saine severity. Based on these data, the theoretical maximum effectiveness of
a belt law where 100% of occupants used the belts, would be to reduce casual-
sies by about half among targeted occupants. Of course, no law has actually
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accomplished the theoretical maximum degree of casualty reduction, a point
to be discussed below.

B. Evaluating Belt Law Effectiveness

proach. Death and injuries under conditions of law versus no law must be
compared, rather than comparing groups of accident victims where one group
was 100% belted versus a group wherein no one was. The simple reason for
this is that evaluation of the law’s effectiveness implies calculating the net
benefits given only partial compliance.

from officer’s reports become suspect, because, lest they be charged with viola-
tion of the law, victims may tell officers they were buckled up even when
they were not.

That this is likely to be the case is illustrated by North Carolina crash
data. In September, 1985, the final month before the law took effect, North
Carolina crash data indicated that drivers told investigating officers they were
buckled up in about 30% of the cases. This agreed fairly well with concurrent
on-the-road observations that 25% were, in fact, belted. The following month,
the first month after the law took effect, crash-involved occupants reported
to police officers that they were buckled up in 68% of the cases. This would
have been an encouraging sign of high compliance except for the fact that
at the same time, on-the-road belt use had risen only to 42%. It is not be-
lievable that crash-involved persons were belted half again more often than
drivers in the population at large, especially in view of previous experience
indicating that crash victims are usually belted less often than the population.

Thus, in evaluating the belt law’s effect one must compare what actually
happened (faralities subsequent to the law) versus what would have happened
ir. the same state had no seat belt law been enacted. Knowing directly what
did happen is easy. Knowing what would have happened in the absence of
the law is, of course, impossible in any direct sense. Therefore the researcher
must make estimates. Three approaches have been utilized:

1. The first possibility is to compare fatalities among those targeted
by the law to fatalities among a non-targeted population in the same state
during the same period. Since the seat belt law usually applies only to
trends arnong this target group versus victims in other classes of crashes
such as motorcycle, bicycle, or truck crashes, or even rear seat occupants
in the targeted vehicles. This is not a completely satisfactory approach
because the etiology of the “other” crashes may be sufficiently different
as to limit the usefulness of the comparison.
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2. A second approach would be to compare faralities among targeted
occupants in the years before versus after onset of the law. This too is
not a completely satisfactory approach because of the possibility that other
trends were coincidentally occurring which could parallel and thus obscure
the effect of the seat belt law. As noted above, it has been shown that
highway fatalities vary with such economic trends as the employment rate
and gross national product (Partyka, 1984). Thus, if a state were in a period
of economic decline just when the law took effect, fatalities would tend
to be on the down- swing and this might create a false impression of great
success. [In fact, as of the end of 1986, fatalities generally are on the rise
across the United States, compared to the depth of the economic reces-
sion a few years ago, and this works to conceal, at least in part, any
beneficial effezt of the laws].

3. A third approach is to comgare post-law experience in states with
seat belt laws 1 ersus same-year trends in other states not having laws. This
too is less than an ideal comparison because so many other variabies can
be a factor when comparing across state lines. What happens in 1985 in
New York with a seat belt law is not necessarily an appropriate contrast
to what happens in the same year in Oklahoma without a seat belt law.

Because none of the three approaches by itself is ideal, a comparison model

might utilize all three at once assuming one derives figures for the “after law”
category by forecasting what would have happened in the states had no belt
use law been in effect. Such a comparison model is depicted in Table 10. In
one way or another, evaluations in the several countries have followed a model
that is conceptually similar w0 that described above.

Table 10
Nature of Comparison for Belt Law Evaluation

Actual Actual | Forecasted
Fatals Fatals Fatals
Before After After
Law Law Law

Belt Law States  Target Oces.
Other Oces.
Other Fatals

Non-Law States  Target Occs.
Other Oces.
Other Farals
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CHAPTER FOUR

RESULTS: FOREIGN COUNTRI™S

This chapter is a review of findings from Australia, Sweden, Germany,
and England. As an introduction, Hedlund’s (1986) findings and conclusions
are reviewed to suggest the practical limits in magnitude of casualty reduc-

tion that might be expected from seat belt mandates.

A. What is the Practical Limit for Belt Law Results?

Hedlurid (1986) summarized fatality and injury reduction experience from
several countries as a function of seat belt laws, in part seeking confirmation
for the intuitively logical supposition that in a country with higher belt use
rates, there should be larger casualty reductions. He was able to show such
a relationship with respect to injury reductions; that is, net greater injury reduc-
tions in countries with higher belt use rate, but he was not able to demon-
strate a comparable correlation with fatality reduction.

This outcome does not mean that seat belt laws cannot be shown to affect
fatalities. Quite the contrary, such reductions have been shown in a number
of studies. What was not demonstrable with fatality data ac hand was an
increased amount of fatality reduction in countries with higher levels of belt
use. A number of factors may be involved. First, fatalities per unit exposure
are rare, and the fatality numbers are sufficiently small that chance variation
can overwhelm even a strong effect.

A second point concerns the population likely to be most affected by
seat belt laws. Hedlund estimated that, based on fatality reduction experience
around the world, the maximum probable occupant fatality reduction achiev-
able even with 100% belt use is about 40%. Considering a 40% reduction as
the effective ceiling, he further argued that death reducing benefits at any
given level of belt use are less than that expected on the basis of a linear
relationship between belt use and maximum fatality reduction of 40%. That,

he believes, is because the highest risk drivers are the ones who most resist
being restrained. Thus at a 50% use rate, the unbelted half are the higher
risk drivers. At 80% use, the non-wearers are the “hard-core” the very highest
risk drivers, and will therefore account for more than their 20% share of
fatalities. It follows that, unlike many programs where increased efforts are
greeted by diminishing returns, in the case of belt use, increasing compliance
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among this final part of the driving population should yield disproportionately
greater benefits.

On the same point, Tingvall (1982), a researcher in Sweden, examined
outcon.es in his country and postulated th> existence of three risk groups.
a law; Group B includes those who did not wear belts without a law, but
who became belt wearers with a law. Group C includes those who will not
wear belts even in the presence of a law. Tingvall’s data indicated that Group
A constituted abour 50% of Swedish drivers, based on voluntary belt use
in Sweden before the law was passed; Group B was about 35% of the popula-
tion, representing those who became belt users under the law; and Group
C is the 15% who still refuse to buckle up even under the present law.

Tingvall offers a model that accounts for the actual casualty-reducing
benefits of the Swedish law, based on the assumption that Group C has a
risk of fatal crashes about five times as high as the A group. It follows from
this that belt laws can produce large scale fatality reductions only when use

more vulnerable groups, and target belt promotion activities toward them.

B. Paradoxical Data Qutcomes to be Expected

Once a successful belt law takes effect, the changes in casualty figures are
likely to be in the direction one would expect, ie., fatalities and injuries de-
cline. However, some aspects of the data may seem paradoxical. Thus, to the
extent that seat belt laws are obeyed, a higher proportion of persons who
sustain fatal injuries will be belteu.

In a population in which no one wears the seat belts, every one of those
accidentally killed will be unbelted. On the other hand, if there were perfect
compliance many fewer would be killed, but of those who were killed all would
be buckled up.

For example, take Hedlund’s estimate that lap/shoulder belts could prevent
40% of deaths at 100% compliance. Thus, for every 100 deaths that would
occur if no one wore belts, that number might be reduced to 60 if everyone
were buckled up. But that would still mean that those 60 would die buckled up.

This is important from a publicity standpoint, especially in view of the
sort of belt promotion ads in which a trooper says, “In 20 years of accident
investigation, I've never unbuckled a dead person” That is a compelling belt
promotional message, and might have been true of an individual trooper’s
experience in the past, because not many people were wearing belts. Now
that utilization is higher there will be more belted fatalities—that does not
mean the law is failing; it in fact is an outgrowth of the law’s success.
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C. The Australia Seat Belt Laws

1. Introduction

The Commonwealth of Australia, comprised of six states and two terri-
tories, is geographically large, covering an area of 7,966,200 square miles, but
sparsely populated. The 1985 population was liszed as 15,543,600, with a
density of 5 persons per square mile. This is somewhat misleading in that
much of the country is harsh, desert-like terrain, and most of the population
lives in urban areas in the more clement eastern and southern coastal regions.
The population is racially homogeneous, mostly white and of European extrac-
tion. The Aboriginal population is small and lives mainly in one area. Literacy
is high. Of the countries studied, Australia has the greatest amount of open
space and by far the largest percentage of unpaved roads. Of the 817,000 km
of roadways, less than half (47%) is paved.

The state government of Victoria, Australia was the first to enact a law
requiring the use of vehicle safety belts; the rest of the nation soon followed
suit. This first law was the outgrowth of an on-the-job safety measure at a
massive hydroelectric construction site— the Snowy Mountain Scheme. This
project, comprising a series of lakes over a widespread area, involved a great
deal of vehicular traffic over rough roads, and officials were concerned that
workers would be harmed as they drove to and fro. The seat belt require-
ment was credited with the fact that during the six-year project no lives were
lost because of traffic accidents. Frem this beginning, the idea spread to incor-
porating the practice into state law. Victoria did so in 1970.

It was a timely idea, coming as it did in the early phase of the long term
process of improving vehicle crash safety. In the early 1970s cars were less
crashworthy than today, and injuries to unrestrained occupants were more
severe. Requiring belt use therefore constituted an effective means of “leap-
frogging” ahead in vehicle safety. Indeed, Australia may have realized greater
benefits than would have been forthcoming had they waited longer to insti-
tute this policy.

From the beginning Australian researchers wer= interested in evaluating
the casualty-reducing benefits of their seat belt laws. This evaluation had
implications beyond Australia because seat belt laws then existed nowhere
else. Moreover, Australia was able to carry out cempetent studies because the
nation had (and has) a fine road safety research capability.

An interssting feature of the legislation in Victoria as well as South
Australia was the relatively low percentage of cars fitted with seat belts at the
time the laws came into effect. For example, in May of 1971 when the law
was quite new, only 66% of cars in Melbourne and 67% in Adelaide were
fitted with lap belts. In contrast, by the time the first seat beit law was passed
in the United States, virtually all vehicles in the country were equipped with
seat belts in the front and back.

29
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2. Belt Wearing Rates
The law had an immediate effect on use rates in Melbourne even during
the first months. *ilne (1979) reported:

“During the first month, police were instructed to educate and
caurion mororists rather than prosecute for non-compliance. Even
during this period, wearing rates rose substantially. For example, from
25% to around 50% in Melbourne. At the end of this period, with
the initiation of enforcement, wearing rates rose to over 75% (page 11)7
Short term gains in wearing rates are common immediately after passage

of a law, but in several countries, and in several American states, a pattern

what has happened to belt use rates in Australia over the long period since
the laws were enacted. Though belt wearing is not uniform at all times and

were passed in the early 1970s, as Table 11 attests. As can be seen, belt use
is lower in the rear seats than in the front

Milne also reports that use rates are lower in rural areas and at night,
and male front seat passengers tend to wear the belts somewhat less often
than female front seat passengers. Nor is belt use uniform for all vehicle types.
Thus, in one South Australian survey of more than 7000 front seat passenger
car occupants, only about 10% were unrestrained, but in a sample of 268 van
occupants, 26% were unrestrained. As regards these differences among belt
user subsets, the Australian findings are generally consistent with United States
data, although overall United States values are much lower than in Australia.

The authors of this report personally experienced the high usage rates
while riding a cab to a meeting in Sydney in November, 1985. Belt use rates
in the first 100 vehicles met had 93 drivers buckled up. Of the seven un-
restrained by shoulder belts most were in small trucks.

Table 11

Rear

P{as%eﬁgér Children

State/ Year Driver

New South Wales 85 20% 87% 45% 68%
Victoria 85 93 88 55 59
Queensland 84 +~74%—~ 34
South Australia 83 =90 -~ 54 65
West Austialia 86 =93 - 71 44
Tasmania 85 50
Morthern Territory 85 85 86 71 68
From: Milne (1986)

. . —3
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3. Enforcement
tained for any law to be effective. Milne (1979) said:
“Enforcement has an important vole in maintaining belt wearing
rates, but the nature of the relationship is little understood (page 14)7
Indeed, Crinion and Lane (1975) point out that prior to 1975, enforce-
ment levels were quite different from one place to another. In reference to
South Australia they say:
“Only 17 car occupants were convicted for failing to wear belts
in the first seven months during which the law was in effect, from
a population of 400,000. This is in striking contrast with the enforce-
ment level in New South Wales where Henderson and Wood (1973)
report over 14,000 car occupants having been charged with non-
wearing during 1972. Despite this remarkable difference in enforce-
ment (a factor of 270 times), the observed belt wearing rates in the
two states, New South Wales (Sydney) and South Australia are quite
similar (p. 83)"
The akove quote described the situation prior to 1974, but the level of

enforcement continues to vary several-fold from one Australian state to the
other. Most recently, Milne (1986) reported that offenses charged per 100,000
population ranged from a low of 365 in New South Wales to a high of 1331
in Queensland. Milne says that the high level of enforcement in Queensland
may be related to the fact that this state imposes a somewhat lower fine than
the other Australian states, therefore officers may be more willing to charge
an offense. Although it can be shown that intensive, directed efforts by police
can increase rates of belt wearing (Woodward, McLean and Somers, undated),
differences in overall levels of enforcement show no clear relationship to wear-
ing rates. This may indicate that once high wearing rates are achieved and
maintained for several years, the actual level of enforcement becomes less
critical. Presumably, however, there would have to be public perception of
some enforcement.

4. Publicity

Over the years, Australia has devoted much effort toward publicizing the
facts of seat belt effectiveness. Large scale public information efforts were car-
ried out in preparation for the onset of the laws, and continuing attention
has been given to the issue over the years with such refinements as campaigns
aimed at increasing correct use of belts, campaigns designed to increase belt

use among rear seat occupants, and campaigns on behalf of child restraint.

Research on the effects of such campaigns has demonstrated that they can
raise rates of use and increase the proportions of users who wear belts cor-
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nson & Cameron, 1979;
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Australian officials have utilized the full range of outlets to promote belt
use: television commercials, posters, newspaper ads, demonstrations and shows
in shopping malls, and educational materials for the school system. Similar
efforts have been mounted in the United States, but with less apparent public
response. | hus, it seemns that it is not the kind of publicity that accounts for
any differences between the two countries. However, three points are note-
worthy with regard to publit:ity programs in Australia.
to pubhc welfare that they sppmprlate enaugh money to allDw falr[y intensive
publicity of high quality to be produced and disseminated.

SE.‘Q nd, in Australia the federal and state governments can and do pur-
chase significant blocks of commercial time on television to advance public
prﬂg’fams@ In Victoria and New South Wales, for example, the state govern-
ments purchase commercial television time for safety promotion including
seat belts, driving only while sober, rotorcycle and bicycle safety. Further,
as a good customer, the government enjoys a somewhat favorable relation-

ship to the television stations when it comes to production of programs related

to safety, even though these may not be purchased directly by rhe govern-
ment. Thus, it seems fair to say that the government is able 1o place safety
messages before the television and radio audience to a greater degree than
is possible in the United States.

Third, in Australia there are not as many television channels as in the
Umted States, therefore, the telev! [in market is more easily saturated with
age. In the United Srates with our proliferation of commercial,
pubhc, and cable channels, the sz ziaount of money and effort might reach

far fewer people because of the greater range of viewing options.

5. Casualty Reduction

A number of studies were conducted to evaluate the casualty reduction
benefits of the Australian seat belt use laws. In a very early analysis of the
Australian law’s effectiveness, Andreassend (1972) estimated that approximately
a 14% reduction in casualties could be attributed to the effect of the law in
the first year, but he emphasized that, with only one year of post-law experi-
ence, he could not be sure of the ultimate effect.

Foldvary and Lane (1974) analyzed in more detail the change in casualties
in Victoria, where Melbourne is located. They found in the metropolitan area
a drop in fatalities of about 21%, whereas in the non-metropolitan areas, the

reduction was about 10% —the latter was not quite statistically significant. In

terms f' 1on-fatal injuries, there was a reduction of about 13% in the metro-

politan area and about 11% elsewhere.
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Iyzed the fatalxty daia &Dm Sauth Austraha (AdElaldE) Thsy E::und that after
onset of the belt law, casualties were significantly lower in 1967 and later model
cars, which had belts fitted by law, than in 1966 and earlier models in which
belts were not required. There was a decline of 7.5% overall in the occupant
fatality rate, essentially confined to 1967 and later models. Thus, these authors
estimated a 21% improvement for those particular cars.

In an analysis of more long-term effects, Milne (1979) reported that state-
wide data analyses based on Victoria, New South Wales, and South Australia
generally showed occupant fatality reduction on the order of 15-20%. In terms
of absolute numbers, Milne noted that traffic fatalities had reached 3,798 in
1970, bur in each of the nine succeeding years, the grand total did not again
reach this level even though the population increased by 1.5 million, vehicles
increased by two million, and fuel consumption increased by 67%. Milne also
alluded to several studies showing reductions in the severity of head, spinal,
and pelvic injuries.

Australians are justly pmud of the f:ac;t Ehat their tfaffixz fatality f’ate,

rmlhgn km traveled has fallen ina genérally steady pattern In VlCEDI‘la the
Road Traffic Authcnty released a report in March of 1985 (Road Traffic Au-
thority, 1985) showing that the fatality rate per 10,000 vehicles was reduced
by 65% from 1970, from 8.1 in 1970 to 2.8 in 1984.

D. The Sweden Seat Belt Law

1. Introduction

The kingdom of Sweden is a constitutional monarchy with a unicameral
parliament. In area, it has 173,732 square miles, almost double the size of the
United Kingdom and West Germany, yet it has approximately one-eighth the
population of Germany, one-seventh that of the UK. Thus, the population
density is less even than that of the United States. Ethnically the population
is quite homogeneous, being 97% of Scandinavian origin. In 1984 there were
41 motor vehicles per 100 population, excluding mopeds. Drivers may operate
cars at age IS motc;rcycles at age 15 Thera is no f‘equlrement for fcrrnal dnver

Every 10 years is réqulred

The seat belt law went into effect on January 1, 1975. It requires drivers
and front seat passengers of all vehicles to be bzlted, Taxi drivers and chil-
dren under 15 are exempt. As of July, 1986, rear seat passengers are also
required to be restrained.

According to the authors’ interviews with Swedish officials, the process
leading up to passing the law was gradual and sensitive to public acceptance.
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In the late 1960s a public information campaign was begun to educate the
population about the benefits of occupant restraints. Volvo, one of Sweden’s
two major automobile manufacturers, introduced the country’s first standard
for belts as early as 1957 and had begun installing three point belts as standard
equipment in their cars by 1959 (Swedish Institute, 1986). In 1969, legislation
was passed requiring all cars to be equipped with belts.

One respected road safety researcher characterized the Swedish approach
as one in which public acceptance is followed by mandates (Aldman, 1986).
Thus, when approximately 50% of all cars in Sweden became equipped with
belts, laws were passed making installation of belts mandatory. When about
50% of the population was using belts, use was made mandatory. Before that
final step, however, a public referendum had shown that 85% of the nopula-
tion favored the law.

2. Belt Wearing Rates

Perhaps the best estimate of the change in belt use following enactment
of the law in Sweden is to be found in a paper by Tingvall (1982) in which
he reported that in a study conducted “outside built-up areas) wearing rates
increased from 50% to 85% from 1974 to 1975. Thus, 50% of the population
was already using seat belts prior to the introduction of the law, and approx-
imately 32% changed their behavior thereafter.

Current use rates vary by location according to officials. Dr. Thomas
Lekander (1986) of the Swedish Road Safety Office not:d that observation
surveys have shown that 90% of the population wear belts on rural roads;
the rates vary from 50-75% within urban areas. The 90% figure for non-
built-up areas is slightly higher than the 85% given by Tingvall (1982), perhaps
suggesting a slight growth, or at least maintenance, of a high level of use.
In October of 1986, the authors counted 100 cars in Gothenburg, Sweden,
and noted 89 belted.

Research has shown that Swedes are more LLely to wear belts on longer
journeys and in larger cities. Young men are least likely to be belted, having
a 40-50% wearing rate compared to an overall average figure of 76%*

3. Enforcement

As of 1965, all police in Sweden are federal police. Within the police force,
there is a Special Traffic Section; these officers also carry out other duties as
required. Enforcement is usually carried out in clearly marked vehicles; heli-
copters are sometimes used. In 1982, over 300,000 -sersons were found guilty
of traffic violations. Fines may be imposed for failure to wear seat belts, and

*The figure of 76% use rate is calculated from information from Dr. Thomas Lekander who informed the authors
that use rates in Sweden toduy are 90% on rural roads and from 50 to 75% in urban areas. Taking the midpoint
of the urban figure as 62.5 to compute the overall average, we arrived at the figure of 76%.
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abour 40,000 were cited for non-use of the seat belt (Official Statistics of
Sweden, 1984). Other estimates say 20,000 citarions in a year (Vaaje, 1986).
This amounts to 650-1300 citations per 100,000 population, which is one of
the more intensive levels of enforcement seen.

4. Publicity

national traffic safety effort. This bureau is responsible for public education
and information about traffic safety. Within each county, there is a traffic
safety association, voluntary bodies with representatives from public and private
agencies, who are responsible for local coordination. There is also a privately
administered organization, the National Society for Road Safety (NTF) which
plays an active role in safety education and publicity. Various companies such
as automobile manufacturers and insurance companies also provide informa-
tion. Our sources estimated that up to 25,000,000 K. per year may be spent
in the public educational effort. This money is partly from governmental sources
and partly from private companies.

One incentive to use seat belts in Sweden is that drivers are offered a
10% reduction in insurance premiums if they pledge to use seat belts and to
see that occupants riding in their vehicles do likewise,

Children are exposed to safety education along with their regular cur-
riculum beginning in nursery school and continuing throughout. Officials
estimate that about 20 hours per school year are devoted to traffic safety
education (Swedish Institute, 1986). The government encourages the TV indus-
try to emphasize safety, but the TV stations are independent, and do so at
their own option. However, public service announcements are made on TV
and radio.

5. Casualty Reduction

Figure 3 (from Tingvall , 1982) shows the ratio of fatalities to petrol con-
sumption for the years 1970 to 1979. The ratio decreased by 10% from 1974
to 1975, the years prior to and just after introduction of the mandatory law.
Thus, Tingvall (1982) says that a comparison of 1974 (pre-law) with 1975 (post-
law) shows a reduction of about 10% in fatalities. Norin (1984), indicated a
fatality change of 12%, but Hedlund (1986) noted that since the ratio of fatal-
ities to fuel consumption is generally in decline in a number of nations, this
downward shift may not be due entirely to the belt law. Indeed, as is seen
in Figure 3 the decline in 1974-75 does appear to be embedded in a longer-
term downward trend. In any event, a decline which does not seem to be

larger than 10%, seems to be present after the law was enacted.

o
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Figure 3:
Ratio Between Fatally Injured Drivers of Pr ivate Cars and Petrol

Consumption per 1000 m3 1970-1979, Sweden
from: Tingvall, 1982
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E. The German Seat Belt Law
1. Intreduction
The Federal Republic of Germany, West Germany, is a republic with two
legislative houses: a council and a diet. There are 11 member states, occupy-
ing a total area of 96,026 square miles. The most densely populated of the
countries studied in this research, there were 61,049,000 perzons as of 1985,
a density of 638 per square mile. West Germany has approximately 25,000,000

cars and 1.5 million trucks and buses; there are 478,251 km. of roads, of
which 99% are paved.

The seat belt law went into effect January 1, 1976. The law, requiring belt
use in cars or vehicles up to 2.8 tons, thus covers drivers and passengers in
small trucks and vans. Taxi drivers, and drivers of delivery vehicles that stop
frequently, are exempt. Doctors may certify medical conditions that would
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preclude wearing a belt. In August of 1984, the law was changed such that
a fine of 40 German Marks was introduced for non-compliance. Up to that
point, violation of the seat belt law had carried no monetary penalty. In ad-
dition to the inonetary fine, another significant change was introduced in
1984: the law was adjusted to include provisions that if a person were unbelted
in a crash, their eligibility to receive insurance compensation for i injuries could
be reduced.

The German law specified that all passenger cars since January 1, 1974,
must be equipped with three point belts in the front seats, or equally effec-
tive restraints. A further note on German:: is that the law requires children
to ride in back seats.

2. Belt Wearing Rates

In West Germany there is a Federal Highway Research Institure, whose
Accident Research Branch evaluares safety programs. The Bureau for Statistics
maintains data from police records. These are summarized by states and for
the country as a whole. Police do not, however, routinely record belt usage
in their accident reports. The Accident Research Branch has published anal-
yses of belt wearing rates from on-road observations collected through pro-
cedures similar to those used in other states and nations. Their sampling
included various types of roads, different days of the week and times of day.

The belt use data shows dramatic increases that took place in two stages.
In 7974 75 befor& onset of thé mltlal Iaw, belc use varled between SD and

the Iaw went into effer:t wnth belt use then haldmg félatwely steady for the
next six or seven years. After 1984, however, when fines for non-compliance
were introduced, belt use rose above 90% on all types of roadways. This is
shown in Figure 4, taken from Friedel and Marburger (1986).

From this figure it appears that the usage values during these three periods,
arrayed by type of roadway, were approximately as follows:

Belt Use Percent

Pre Law Post Law Post Fine
(75) (76) &9
Urban 30 45 92
Rural 45 75 95
Motorways 70 80 97

Consistent with these high use rates, the authors of this study made 100
observations in Cologne in the fall of 1986 and noted 93 of the drivers

buckled up.
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- Figure 4:
Belt Use Rates in Germany 1974-1985
from: Friedel and Marburger, 1986
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3. Enforcement

Officials in West Germany believe there are identifiable areas where police
and public are more in favor of the law than in others. Throughout the coun-
try there is a commitment by police to enforcement, but arrests for non-
compliance with the law are “rare” according to our sources. We were unable
to pinpoint any specific enforcement data, Failure to wear the seat belt is a
primary offense; German officials informed us that police would not be likely
to emphasize belt wearing to any greater degree than other traffic regulations.
Specific belt checks are occasionally made; officials stated this would happen
perhaps twice within a year (Marburger, 1986). In GGermany, as in Australia
and England, high rates of belt use appear to be maintained with relatively
modest levels of enforcement. The imposition of the fine has made a differ-
ence in the degree to which the law is enforced, having increased the serious-
ness of the matter in the minds of both police and public (Marburger, 1986).

4. Publicity

The Federal Government, along with such organizations as the German
Traffic Safety Council (Deutsche Verkehrssicherheitsrate. V., DVR) and the
German Society for the Prevention of Accidents (Deutsche Verkehrswacht
e. V. [DVW)), has attempted to educate the public with regard to the need
for occupant restraints. In 1983 the DVR and the Federal Minister of Trans-
port mounted a campaign to encourage the use of seat belts, targeting urban

drivers in particular. Television and radio were utilized, along with demonstra-
tions in local cities. Discussion “evenings; “roadside campaigns,’ posters, buttons,
and pamphlets were used, and information seminare for the press were also
held. However, the publicity campaign along was seen as having little impact,
compared to introduction of the fine and relared insurance provisions.

5. Casualty Reduction

a. Fatalities

1t is difficult to garner facts concerning the effect of the inirial enactment
of the seat belt law in West Germany. Both from within and without Ger-
many, it was admitted that use rates were at first not as high as those observed
in some other places.

German officials, however, are encouraged by the effects of the action
taken to strengthen the law in 1984, by imposing the fine along with the
accompanying change in the insurance provisions. As Table 12 shows, there
was a substantial decrease in deaths associated with this change in the law.
Table 12 and Figure 5 are based on data reported by Friedel and Marburger
(1986) with updated information provided by Dr. Friedel in the Fall of 1986.
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Table 12
Occupant Fatalities in West Germany

~ Month 83 8 8 86

1 447 400 264 342
2 347 347 266 251
3 497 463 290 370
4 490 457 321 337
5 563 459 405
6 507 451 348
7 530 518 365
8 496 378 350
9 568 441 372

10 536 406 404

1 515 385 353

12 542 434 423
6038 5129 4161

Figure 5:
Occupant Fatalities in West Germany
January 1983 through April 1986
from: Friedel and Manburger, 1986
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German officials point out that this decrease must be substantiated over
a longer period using a time series analysis. As Table 11 shows, from August
of 1984, there was indeed a drop in occupant fatalities although some of that
drop apparently was underway already.

From the Table note that there were 5,752 occupant deaths during the
year preceding August 1984, and 4,303 occupant fatalities the following year
(a 25% decrease). The researchers in Germany attribute a 15 percent decrease
in fatalities to the law. Presumably the difference between that and 25% is
the decrease they feel was already underway due to other factors. Whatever
the reasons for it, there was a definite change in the death rate from 1934
to 1985 (Marburger & Meyer, 1986).

b. Injuries

Also of interest is a comparison of injuries before and after the 1984 change
in the seat belt law. In a survey of data from several large eye clinics around
the country, it was found that eye injuries from contact with the windscreen
had declined from 388 in 1978 to 221 in 1982, to 75 in 1984/85 (Friedel and

Marburger, 1986).

E The United Kingdom Seat Belt Law
1. Introduction

The United Kingdom, comprised of England, Scotland, Wales, and
Northern Ireland, has an area of 94,248 square miles and a current popula-
tion of 56,500,000. Population density exceeds 600 per square mile, tenfold
more dense than in the United States. There are 346,700 kilometers of road-
ways, including a relatively extensive Motorway system comprising 2,782
kilometers of dual carriageway with limited access. The maximum speed limit
is 70 mph on Motorways. As of 1984 there were 20,000,000 registered motor
vehicles, about 35 vehicles per 100 people, compared to about 55 per 100 in
the United States. Pedal cycles continue to be utilized by significant numbers
of the population.

In 1981, Parliament passed enabling legislation to allow requiring seat belt
use by front seat passengers in all cars and “light goods vehicles” The law
actually went into effect January 31, 1983, with a three-year provisional period.
There had been eight previous unsuccessful attempts to pass the law. The
cpponents of the law were mainly concerned about the perceived loss of indi-
vidual freedom, as has been true in the Unired States. In 1981, when the
enabling legislation was finally passed, neither the Prime Minister, the Chief
Whip, nor the Opposition Leader were pushing passage. Although there was
support for the bill in the House of Lords, especially among a number of
medical peers, there was also strong opposition and the vote was 10 for and

10 against.
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Figure 6
Seat Belt Wearing Amongst Front Seat Occupants of Cars
and Light Vans;
GB from: Department of Transport, UK, 1986
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Once passed, however, the law appears to have been a political success,
and the provisional feature has been superseded by a permanent starute, Ar
the point when the final bill was passed, there was not even a sponsor for
the opposition in the House of Lords, which meant that the bill passed there
by acclamation (Breen 1986).

2. Belt Wearing Rates

Surveys to ascertain belt wearing rates were carried out monthly between
February, 1982 and April , 1984. Since that time, surveys continue to be made
every other month. Counts are taken at each of 55 sites on one weekday and
one weekend day at random daylight hours. At well-lit sites some evening
data is also collected. From 100,000 to 130,000 observations were made dur-
ing each survey, and the results are we’shted according to traffic volume to
provide a national estimate.

As can be seen from Figure 6, wearing rates were about 40% before the
law took effect, and increased to about 95% almost immediately afterward.
In the 1985 summary report published by the Department of Transporr it
is stated that belt wearing rates varied according to roadway type, from 97%
on motorways to 90% on “built-up minor roads” (Road Accidents in Great
Britain, 1984).

During June of 1986, the authors of this paper took 500 observations in
London and several outlying cities. At that time, 92% of the 500 drivers were
observed to be seat-belted. This 92% rate showed relatively little variation
around the country. However, most of the observations were made in London,
and London taxicabs were not counted since they are exempt from the law.
Had taxis been included the observed wearing rate would have been lower
since London cabbies take full use of their exemption.

3. Enforcement

When interviewed by the authors, Drs. Jeremy Broughton and David Stark
of the Traffic and Road Research Laboratory stated to us that enforcement
of the lews is done by local city or county police. Actual numbers of arrests
for non-wearing are difficult to ascertain; it appears clear that police have not
made this one of their highest priorities in the UK, but with wearing rates
around 90% they may well consider other offenses more needful of their
attention.

4. Publicity

The Department of Transport spent 3.9 million pounds on publicity in
1984 (Road Accidents in Great Britain, 1984). Most of this amount was spent
on television campaigns, but advertisements on radio, in the newspapers, and
on busses and subways as well as brochures and leaflets were also utilized.
The importance of using adult and child restraints in cars, bicycle and motor-
cycle safety, and campaigns against drunk driving were all stressed. A 50-minute
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television documentary program entitled “The Greatest Epidemic of Our Time”
was aired by the BBC the week before the critical seat belt debate was held
in Parliament. Officials in Britain consider this program to have been a “key
turning point in the debate” on the issue (Mackay, 1985). Although no formal
research on the effe - of the airing of this one program was carried out, its
success in educating the public about the need for and the effectiveness of
seat belts was mentioned to these authors several times. Because there are
so few competing television channels in the United Kingdom the promoters
can assume coverage of a good share of the viewing audience, in this instance
estimated by Mackay at “half the country” (Mackay, 1985, p.3). Officials also
credit this program with part of the success of the law in increasing belt wear-

ing rates (Dale, 1986).

5. Casualty Reduction
a. National Farality and Injury Figures
Fatality figures for the years 1982, the last 12 months before mandatory

use of seat belts, and 1983-84, the first 24 months of the law, are given in
“Table 13 (from Durbin and Harvey, 1985). The figures in this table were derived
from police records, but exclude reports sent to the Department of Transport
from the Metropolitan Police Department because there was known to be

underreporting of fatalities from that source. In order to keep the analysis
as bias-free as possible, data from that source were omitted.

As can be seen, there was a substantial drop in fatalities among drivers
and front seat occupants of cars and vans after onset of the law. The decline
was statistically significant, Table 14 gives figures for the frequency of serious
injuries before and after the introduction of the mandatory seat belt law.

~ As with fatalities, the frequency of serious injuries dropped sharply. Table
15 gives figures for slight injuries among front seat occupants of vans and
cars before and after the introduction of the seat belt law.

Table 13
Fatalities Among Front Seat Occupants of Cars and Vans, 1580-84

Vehicle Type and Occupant Class
Car Van

Year ) - Driver Fr. Psss - Driver lfgn Pass Toral

1980 1237 592 94 39 1962
1981 1261 581 15 55 1972
1982 1341 604 71 38 2054
1983 1074 434 55 37 1600
1984 1143 505 61 49 1758
Percent change from pre-law rate

1983-84 =20 -28 =23 -3 =22
1984-85 -15 -16 =14 29 =14
from: United Kingdom Dept. of Transport {see Durbin and Harvey, 1985)
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Table 14 ,
Serious Injuries Among Front Seat Occupants of Cars and Vans,
1980-84
Vehicle Type and Occupant Class
Car _ Van .
Driver Fr. Pass _ Driver  Fr. Pass

Total

1980 17205 8681 1265 820 27971
1981 17558 8677 1190 783 28203
1982 17807 8304 1153 772 28536
1983 13993 6087 851 584 21520
1984 14982 6473 886 570 22911
Percentage change from pre-law rate

1983-84 =21 =31 =26
1984-85 -16 =26 -23 : -20

I
&
(o]

e
I

o

hdmy

from: United Kingdom Dept. of Transport (see Durbin and Harvey, 1985)

Table i5 ,
Slight Injuries of Front Seat Occupants in Cars and Vans, 1980-84

Vehicle Type and Occupant Class
Car _ Van

Year Driver Fr. Pass Driver Fr. Pass Total

1980 59580 29155 4357 2723 95815
1981 61026 29931 4234 2648 97839
1982 64021 31275 4100 2459 101855
1983 57182 25242 3435 1940 87799
1984 63195 27597 3752 2186 96730
Percentage change from pre-law rate

1983-84 -11 -19 -16 =21 -14
1984-85 -1 =12 -8 =11 -5
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Professor Durbin and Dr. Harvey (1985), statisticians on the faculty of
the London School of Economics, were asked by the gnvernme nt to conduct
an independent analysis of the law’s effects. Using a time-series analysis, they
provided an estimate of the statistical significance of the change in casualties

aﬁ:er mtﬁ:ductmn of the law. Thls méthad SHDWEd thém to account FDr hlS-

other than seat belts mlght hav& mﬂuenced the iasualty outcomes.

Durbin and Harvey’s method allowed them to conclude that during the
first two years, the law accounted for a drop in fatalities to car driver aﬁd
front seat occupants (FSOs) of 23% and a decline of 19% in deaths to
occupants. Serious injuries to drivers and FSOs of both cars and vans def
creased by 25%. When the data were analyzed by direction of impact, a de-
crease in fatalities and serious injuries was seen in side and frontal impacts
but not in rear impact crashes, a finding which agrees with a priori knawled

D‘

of how belts function in a crash. C uriously, there was a 16% increase in rear
seat passenger deaths and al o a 4% increase in serious injuries to rear seat
passengers.

In the same type analysis, Durbin aﬁd Harvey found (% signid-ant change
in the casualty rate for pedestrians, which buttressed their confidence that
the reduction in deaths to persons iavr‘;‘red by the seat belt law was, in fact,
due to the law. There was a slight increase in deaths of cyclists, but the change
was not statistically significant.

b. Study of Injuries Among Patients Seen at 14 Hospitals.

Rutherford, Greenfield, Hayés and Nelson (1985) conducted a study of
the medical effects of the seat belt legislation as determined from hospital data
on persons treated for crash-induced trauma, whether they were admitted to
the hospital or not. Data from 14 hospitals were included; the study sample
constituted about 4% of all such cases in the United Kingdom during that
time period. Data was collected over a two-year span. Table 16 includes selected
findings from among the many tables in the cited report.

For each person treated an array of data were recorded, including their
location in the vehicle, belt usage by the victim (and all others in the vehicle),
and registration information about the vehicle. Full data was available for
14,019 persons.

The researchers were able to examine injury patterns before and after
im plementatmn of the law. In many categories they showed, as would be

EC ted, substantial injury reductions. In a few EEtEgGFIES injuries increased,

as fractured sterna; most increases seen were consistent with the way

;1, t system is expected to perform.
As can be seen, most categories show a substantial decline. Fewer indi-
viduals were brought or came to the hospital to be treated and fewer were
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, ) Table 16
Injuries Before and After UK Seat Belt Law
(Drivers plus Front Sear Passengers)
7 i Before Law After Law %
Injury Cartegory ) (N) )] 7 Change

Number treated 4803 4121 -14%
Number admitted 1319 924 =30%
Bed days 13086 9262 =20%
Brain Injuries 956 582 =39%
Eye Injuries 151 93 =35%
Lower Extremity Frac. 64 57 =11%
Frac. Ribs 202 147 -27%
Skull Frae. 55 44 -20%
Spine Frac. 72 67 - 7%
Spine Sprains 1090 1352 +24%
Frac. Sterna 33 71 +115%
Major Brain Inj. 54 59 + 9%

admitted. Head injuries decreased (skull fractures, eye injuries, brain injuries)
except that major brain injuries showed an increase of 5 cases,

Also, whereas spine fractures decreas: * by 7%, the less serious spine sprains
increased by 24%. Most of these were cervical spine sprains as might be ex-
pected for shoulder-belted persons. Associated with increased belr use was
an increase of fractured sterna from 33 to 71.

All in all , the injury data ate dramatically consistent with a successful
belt law.

6. The Issue of Risk Compensation Theory as An Impediment to the

Law’s Passage in the United Kingdom

In his book, Risk and Freedom, Professor John Adams of the University
College London sets forth a theory of risk compensation wherein he hypothe”
sizes that once a countermeasure providing apparent protection from risk is
mandated, the public, through some subtle psychological mechanism, would
compensate (perhaps unconsciously) for the increased feeling of security by
taking slightly more chances, thereby maintaining some apparently comfor-
table level of risk. Thus, if such a highway safety measure as the wearing of
seat belts is mandated, the population will react by driving less safely, thus
cancelling the potential safety benefits of the program (Adams, 1985).

In particular, Professor Adams theorizes that in England drivers reacted
to being buckled up by driving more “heedlessi;” The victims of this increased
heedlessness, according to Adams, w&reie:destrlans and bicyclists. In seeming
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confirmation of Dr. Adams’ position, whereas there were apprecial bl reductions
in m}u: 5 1O OC cupants cf cars aﬁd vans ESSDElEtEd wn: h se belt law,

trians. Thls data was c:uﬁd, by Mr Adarns as EVIC]EHCQ ﬁ:)r hls theary even
though, according to Durbin and Harvey, the upward trends in injuries to
cyclists and pedestrians were not statistically significant. Ashton and Mackay

(undated) have sugg&st&d that mos: of the increase in bicycle accidents may

have been due to a “craze for BMX bicycles” which they claim coincided with

thE increase in pedal t:ytie am:idents (p ID) Sim:e most cf thé inCFEESE in bit:ycle
it is csnly EDll’lCldEﬂEal with the mgféased use c::f seat belts by motorists in thag
UmtEd ngdo,,,

tributed to the pgstelaw increase in ﬁedestrlan and Cyc:le fatahtles is suggésted
by the fact that, in the USA, pgdestﬂan and bicycle deaths went down after
the introduction of seat belt laws (as cid deaths among occupants required
to be belted). Similarly, bicyclist and pedestrian deaths in Sweden did not
increase following mandatory seat belt usage (Tingvall , 1982). Thus, risk com-
pEI’lSEEan dges not dlsplay a lawful relatlonshlp to mandated seat bElL’ LISQEE.

EhE DppGSIEIOD was Prafessar Adarﬂs theory,

It is undeniably true that a phenomenon exists which one could call risk
compensation. Indeed, in certain situations it is intuitively obvious how it
works: if, for example, one were descending a narrow staircase alongside a
high dropoff, one might ascend or descend more rapidly if there were a sturdy
hand/guard rail than if there were none at all. This example, however, refers

to behavior under the conscious control of the person. It is another matter

entirely to hypothesize that a similar risk compensation takes place with such

subtle behavior as crash involvement. In the first place, a highway crash is

not a volitional matter except in bizarre circumstances. Further, it is not easy

to 1dént1Fy b&havmrs that SPECIHEEH lead to in olvement in or avondam:e
ment or avmdance can be at:nbutable to risk x:arnpensatloﬂ in the same way
that a frequent, volitional behavior could, and there is no persuasive evidence
that the phenomenon exists when it comes to car crashes. While the issue
of risk compensation was briefly prominent in the seat belt law debate in

the United Kingdom, relatively little has been heard of the matter in the USA.
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G. Summary for Four Nations
The experience with seat belt laws in the four foreign countries reviewed
here has shown that high rates of belt use have been achieved and appar-
ently sustained over significant time periods. Tables 17 and 18 below very
briefly summarize some of the facts about sear belt laws in the four countries.

Table 17

Summary of Seat Belt Legislation in Four Foreign Countries
- _ ___ = - . i -

~ Bele Enforcement:
Date Use Rgfi % of
Country of Law Fines* Pre Post All Tickers

Australia 1970-72 $13-340 22% 9% 3-11%
Sweden 1975 511-22 50% 85% %
W. Germany 1976 *% 23% 60%% n.a.
1984 514 63% 4%
United K. 1983 $55 40% 95% n.a.
n.a. =not available
*Converted to US dollars

**from 1976 to 1984 Whst Germany’s law included no fine.

Table 18 summarizes a selection of studies from among those available
to show the effect of the laws on fatalities within the various countries. As
may be seen in this table, reductions in fatalities are somewhat below the
levels that scientists might have predicted before such laws were widely enacted.
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N Table 18
Effectiveness of Seat Belt Laws in Reducing
Fatalities in Four Foreign Countries

. I

Estimated Fatality
Country Years Source Improvement

Australia 1970-71 Joubert (1981) -15%
1970-71 Foldvary and Lane (1974) 1086 - 21%
1971-72 Henderson & Wood -25%
1973 Crinion, &t. al. (1975) -7.5% - 21%*
1971-78 Milne (1979) -15% - 20%

Sweden 1975-78 Bohlin (1981) -
1974-75 Tingvall (1982) -

Germany 1976-80 Seidenstecher (1981) =30%
1983-86 Friedel & Marburger (1986) -15% - 25%

United Kingdom 1982-83 Scotr & Willis (1985) -20% - 30%
1982-84 Durhin & Harvey (1985) -18% - 25%

Dept. of Transp. (IBID) ~14% - 22%

._.
W
&
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*Crinion, et. al. (1975) reparted a 7.5% reduction overall, but for occupants of 1967 and later ear models (those
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CHAPTER FIVE

THE UNITED STATES SEAT BELT LAWS
A. Introduction

As stated in Chapter One, belt laws in the United States are barely two
years old, but already half the states have enacted them (Table 19). However,
even before the final two laws, in Indiana and Oklahoma, took effect, some
setbacks occurred. In the two states with binding referenda on the ballots
of November, 1986, Massachusetts and Nebraska, the public voted to abolish
the statutes. In the case of Massachusetts the vote was about 53% to abolish
and 47% to retain. In Nebraska, the margin was close and the final tally
awaited counting the absentee ballots. The issue failed by about 1,000 votes
of the half million cast.

Opposition to the law is most ofter: mounted by those who view such
mandates as an infringement upon freedom of choice. Discomfort of the belts
and fears of being trapped in a burning vehicle have also sometimes been
mentioned as reasons for opposing belt use.

Table 19
States Enacting Mandatory Seat Belt Laws

California Connecticut Dist. Columbia
Florida Hawaii Idaho

Iowa

Kansas Maryland
Massachusetts* Michigan Minnesota
Missouri Nebraska* New Jersey
MNew Mexico New York North Carolina
Ohio Oklahoma Tennessee
Texas Utah Washington

llinois

*repealed November 1986

B. Belt Wearing Rates

The passage of seat Delt laws has produced unprecedented levels of belt
use in the United States—estimated at tens of millions of new wearers. Pre-
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Table 20
Results of On-Road Surveys of Belt Use in Several

States With Safety Belt Laws

State Survey Date Belt Usage = State Survey Date Belt Usage

O

ERIC

Aruitoxt provided by Eic:

CT late 85
1-86
2-86
3-86
FL 85
2-86
7-86
HI 10-85
2-86

IL 4-85
7-85
1-86
3-86
4-86

1A 82
83

84

85

6-86

LA 12-85

MA 12-85
2-86

MI 12-84
4-85
7-85
12-85
4-B6
MO 83
84
7-8
10-85

11% pre
43% post
67%
64%
22% pre
8%
40-65%
33% pre
76% post

16% pre
4% post
1%

3%

36%

16% pre
11%
17%
18%
7%

8% pre

20% pre
37% post

20% pre
26%
58% post
43%
14%
2% pre
10%
12%
19% post

from: Campbell, Stewart, and Campbell {1986)

NE

NJ

NY

OH

83
8-85
11-85
2-86
2-85
3-85
7-85
10-84
1-85
2-85
3-85
4-85
5-85
6-85
7-85
8-85

9-85

9-85
11-85

1-86
3-86
5-86
11-86

11% pre
26%
44% post
8%
20% pre
507% post
42%
16% pre
69% post
62%
6%
57%
57%
56%
52%
46%

46% post

57% post
75%
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law belt use was generally 20 percent or less. T sage in several states with laws
now clusters in the 40-46% range. Three ,tates have reported use as high as
70%. These figures are given in Table _0%*

Each state with a belt use law has used an on-road belt-counting process
to record level of compliance. Although the counting methods vary slightly
from state to state, differences in the results due to these small variations are
not great enough to preclude comparing rates from state to stare,

Several points can be made from Table 20:

1. Usage rates in the United States are well below the levels reported
after the laws took effect in the foreign countries. Recall thar these rates
tended to be on the order of 60 to 90 %. In contrast, several American
states report post-law belt use in the 36-46% range:

inois 36%

Michigan 44%

Nebraska 38%

New Jersey 42%

New York 46%

North Carolina  44%

Ohio 46%.
Fortunately, belt use in some states is substantially above these levels, In
Connecticut belt use is reported at 64%. In Hawaii, 76% was noted. In
Texas, values of 57% to 75% were observed in several cities.

2. The initial gain in belt use is not always fully sustained. In several
states, Illinois, Michigan, Nebraska, New Jersey, and New York, a drop-
off in observed wearing rates is clearly seen. Australia reported a similar
phenomenon in some states, and successfully reversed the trend through
incressed promotional and enforcement efforts.

3. The pre-law baseline usage rates seem to increase over time. With
exceptions, there appears to be an upward trend for states whose laws
have taken effect more recently. This is consistent with the recent growth
recorded in the NHTSA 19-city survey, even for cities in non-law states
(Goryl and Cynecki, 1985). Such a trend is not unexpected. There has
certainly been an unprecedented atternpt to increase public awareness of
belts during the last year or two.

*Data from Table 2[1 and a considerable portion of the other materials in this chapter are
in the form of liberal excerpts from another study by these authors—Campbell, Stewart,
and Campbell, 1986. That study was made possible by a grant from Traffic Safety Now, Inc.
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Thus, belt use changed markedly with onset of the law in virtually every
state reporting, but use in several states i< not as high as 50%, thus limiting
the casualty reduction benefit that can be expected.

Differential use rates have been observed as a function of vehicle type,
sex, and day vs night driving (Campbell Stewart, and Campbell 1986). Nebraska
and Illinois reported belt use by vehicle type; Florida, Nebraska, and North
Carolina reported results by sex of wearer; New York reported data by time
of day. These results are summarized below in Tables 21-23.

Table 21
Belt Use by Vehn;le Type

State ~ Vehicle Type ~ Belt Use

Nebraska small car 35%
f:ll size car 19%
pickup/van 13%

Minois large auto 40%
small auto 45%
large pickup rruck 22%

smal! pickup truck 32%

gf Iazgt:: ones. The, smal! vehicles are pr@bably newer as ar gmup because Df
the recent tfend taward ﬂEEt dawﬁsizing, which could pa'rtly account fm* thE:
FI'EQL[EDIIY than do malesi as shawn in Table ZZ. Thls sex dlfference is alsc
reported in Australia, Germany and Sweden.

Table 22
Belt Use by Sex

State ) Sex - EEIE Use se
Florida males 27% pre-law
fernales 2%
Nebraska males 107% pre-law
females 13%
males 40% post-law
females 54%
North Carolina males 24% prelaw
females 28%
males 37% post-law

femnales 49%

o4
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New York collected data by time of day and found that belt use was
somewhat lower at night (Table 23). This is important since the night-time
crash rate is higher than during the day. Australia also reports lower belt use
at night. In this context, the potential synergism of increased alcohol use and
decreased belt use at night is noteworthy.

Table 23
Belt Use by Time of Day

State _ ] Time ] Belt Use

New York: day 16% pre-law
nighe 12%
day 57% postlaw
night 50%

Clearly laws in the 24 states have induced seat belt use by many who
did not use belts previously. It is estimated that 30 million additional people
now use belts in the 24 states alone. This is in addition to the 20 million
or more already using restraints in those states (Campbell, Stewart, and
Campbell, 1986).

C. Enforcement

At this early stage it is not easy to obtain reliable enforcement statistics.
From the information available, it appears that enforcement intensity varies
from state to state. Even within the same state, the climate of law enforce-
ment may vary greatly from one locale to another.

In North Carolina, the State Highway Patrol is issuing more than 9,000
warning tickets per month. Though the fine has not yet taken effect, this
level of motorist contact is second only to contacts for speeding violations.
On the other hand, in the same state, some local enforcement officials openly
say they do not approve of the law.

That enforcement can have a significant effect on belt use has been shown
by studies carried out to determine the degree to which usage rates can be
increased by combined enforcement and publicity campaigns. Even if some
of the gains resulting from such efforts are lost after the campaign, the expec-
tation is that usage will remain higher than before. This was demonstrated
in Canada. After initial passage of the law in Ontario, usage was at about
58%. Then, in the presence of a stringent enforcement campaign, along with
appropriate publicity, the rate increased to 80%. Two years later the rate was
66%, having remained higher than before the enforcement effort (Jonah,
Dawson, and Smith, 1982).
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49




O

ERIC

Aruitoxt provided by Eic:

50

A similar program carried out in Elmira, NY (Williams, Preusser, Blomber,
and Lund, 1986) illustrates several key elements of such an undertaking. First,
the relevant police chiefs vocally supported the program. Second, intensive
publicity was insured by the purchase of significant amounts of television and
radio time. As noted earlier in this report, Australian television time is pur-

chased by the gavernment not cmly sssurmg that the ads are shawn t:xﬁ:e,n,

ISSLIEd Ina papulanarx base of sppmxlmat&ly ,35 OOO this is around 540 tn:kets
per 100,000. This enforcement level is consistent with that reported by Aus-
tralia and Sweden, the two countries with the most intense enforcement levels
of those studied here.

The Elmira results clearly demonstrated a favorable impact on wearing
rates. Belt use rose from 49% to 77%, and had only regressed to 66% two
months later. In a comparison (control) city, the already declining belt use
rate seen throughout New York State continued, whereas during the same
period, Elmira’s rate was growing. Detailed examination of the Elmira results
showed that compliance among drivers was better than for passengers; females
complied more than males; older drivers more than younger drivers; and com-
pliance was more favorable during the day than at night.

This study suggests that enforcement combined with publicity can make
an spprecxable dlfferénzé when gacd suppgrt is ewdc:nt Fn:rn relevant publu:
wu:hm the reach of Dthet communities that mlght wish to pursue this type
of program, it does require time and eifort from enforcement officers and some
expenditure for increased enforcement. Increased levels of spending for pub-
licity were also made. Occasional public service messages on TV or radio are
unlikely to have the same effect. As results from the control community
showed, in the absence of such a commitment to enforcement and publicity,
many citizens will continue, despite the law, to forget to use their seat belts.

D. Publicity
Enormous efforts are underway in the United States to publicize seat belts.

T’he Naticxnal Highway Traffic Saféfy Administraﬁan is devating Uﬁpréceﬂerxtéd

l}as been sarngwhat handn:appéd because Qc:ngresa has not apprcpmatéd the
funds for the extended campaign proposed earlier by Secretary Dole.
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The auto inutry-related organizac—ion, Traffic Safety Now, is perhaps

- placing more resoires than any other sicmagle organization into promoting seat

belts and seat bitlaws. In addition, ott—er leadership organizations, having
now adopted puble positions in favor o=f seat belt laws, are giving increased
public support. Mot states by now hav—e also organized seat belt programs
within the frammork of their Governoser’s Highway Safety Offices.

In the privaesctor, other commur=zity programs are underway using a
variety of deviceto augment straight pi=ablicity, notably incentive programs
involving prizes md/or awards for belt we==aring, and corporate-sponsored belt
use policies and pograms.

E. Casualty R=.eduction

The issue ofaalty reduction is exa - amined in three parts below: (1) hos-
pital admissions inone NY county, (2) st=atewide crash injury data from NC,
and (3) national htality data.

1. Hospital Adnision Data

A successful st belt law should resu It in favorable changes in the num-
ber and severity i motor vehicle crash  injuries treated in the hospitals to
which victims arbought, as has been st—10wn in the United Kingdom. The
first known reportofsuch changes after tE=ne inception of a United States seat
belt law is a reporly States, Ingersoll , Am=anechiarico, et al. (1986). This med-
ical team studied hospital admissions in FRochester NY and the surrounding
county during thefist half of 1984, befor=—e the advent of the law, compared
to the first half of 985, when the law w=vas in cficct.

Differences inntes of hospital admissicons reflect seat belt benefits accruing
to those accidentvitims at the more se—vere end of the injury continuum
because they reprsent individuals injured® badly enough not merely to go to
the emergency room for treatment, but t— be admitted for treatment, Thus,
it may be taken assuggestive of the law’s Eeneficial effect that States and his
colleagues (States, et al, 1986) found a drexop in relevanr hospital admissions
after the New Yorksat belt law was in for——e. However, with only six months’
data available, thesmple size is small ar—d the difference reported to date

is not statisticallysgnificant. The figures.. are given in Table 24.

Thus, while hopital admissions of co--mtrol subjects, i.e. pedestrians and
mo-ped or motorylk crash victims, incre=ased 3%, motor vehicle occupant
admissions decreasd 18%, even though this - subject group presumably included
some rear seat ocapnts not covered by t2dhe law. In the UK, admissions de-
creased 30%. Thisnte represents a much  greater apparent benefit, but oc-
curred in the contatof the very high belt —use in that country. The NY data,
collected in a conutof a much lower bele use rate, does not seem inconsis-

tent with UK dan

- 5=7
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Table 24
Post-Law Changes in Hospital Admisions ira Monroe County, NY.

Pre-law Post-law

1984 - 1985 % Change

Subjeces* 168 137 -18%
Controls** 94 97 + 3%
Total 262 234 -11%
*occupant victims subject to the seat belt law
**pedeserian, mo-ped, and motoroycle evash victims

from: Stares, Ingerzoll, Annechiarico, et al. (1986)

Since one characteristic of motor vehide crashhes is the multiple injuries
usually sustained, it is noteworthy that thenumber of injuries sustained by
those admitted to hospital after the law declined 31%. The decline among
control subjects was only 2%. Among substantial iTjuries, defined as AIS 3
crease of 27% among controls. This declineinsevere injuries included injuries
toall body areas. This is mentioned becausit is possible that injury to those
parts of the body with which the seat beltis in contact might show an in-
crease in the presence of a seat belt law. Thiswas not the case for severe injuries
in this study.

The number of minor injuries, defined as those rated AIS 1 and 2, de-
creased by 30%. Within this overall decreas, howevrer, there was an increase
in the frequency of mild abdominal injurs from 28 to 30, an increase in
lumbar spine injuries from 2 to 4, and, cuwiously, an increase in upper ex-
tremity injuries from 17 to 21.

There was also a differential change indeath figiares among subjects and
controls. For subjects, deaths declined from 19 to 8, while for controls the
change was from 8 to 7.

Although States and his colleagues are properly cautious about overinter-
preting the trends they found, these results acencouraging and are supportive
of the findings with respect to post-belt-lav injuries in other countries. The
body of evidence is that belts are associatednot onnly with a decline in pain
and suffering of accident victims, but also vitha clear societal benefit in terms
of reduced health care costs associated with fewer hospital admissions.

2. Injury Reduction
In order to estimate the degree of chang in injuary rates in North Caro-
lina associated with the introduction of thesat belt law, the state crash data
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files vwere used to estim—nate the number of ocupant injL_aries that would have
been expected from &<Dctober 1985 throuh June 198 had the state been
without aseat belt Jamv. This forecast was then compare==d with what actually
happened.

T he forecast was l==ased on atime series pocedure whk=1ereby autoregressive,
integrated, moving gve=rage modes (Box andjenkins, 1%2°63) were fitted to the
predaw data trends, TE=is type of regressionnodel is desi= gned to take account
of such temporal trend= s as seasonil changes; viriations ic—1 exposure associated
with recessions, and th =« like. Twomodels wae estimated:  one for the monthly
numbers representing - the percent of all vidins who we==re either seriously or
fatally injured (A+K), and a second for the percent of  all victims who suf-
fered moderate-to-fatal2 injuries (B+A +K).h both cas-=zes, the pre-law data
extencled from Januares 1981 through Sepunber 1985,

The computer ptoc>gram, SAS PROC ARIMA, was= used in the model
buildirg. Initially, augoc=orrelations, partial atocorrelatior=ns, and inverse auto-
correlations were comm—uted for the originildata series, the first (lag 1) dif-
ferenced series, and theme seasonally (lag 1J)differenced = series. Models were
identified by examinihg=x these autocorrelatin functions, . and were fit to the
data by leastsquares, METodifications were rmadeto the moe-dels when the resid-
uals exhibited significane— autocorrdation strutre. The fin_sal models were then
used to forecast values - of the percents of A+K and A_+B+K injuries for
October 1985 through  June 1986,

For both series the= autocorrdation fundions indice=ated that the series
should be differenced pesrior to model fitting The final r=yo0del for the A+K
series contained an autc—>regressive fictor at byl and a me—oving average factor
at lag 11. For the A+B—+K modelonly a moing average - factor at lag 1 was
needed.

The models produc—ed forecasts of the pecents of Awa +K and A+B+K
injuries, respectively. ML=1ltiplying the forecaged percents EZby the actual totals
of involved occupants vi. “elded the forecastedinjury frequer—cies listed in Table
25. This tablealso conta=_ins freencies for toul accidenc-icmwvolved occupants,
A+K injuries, and A+EB+K =5 from Jmiary 1984,  onward. The pre-
dicted values shown for  Janu 984 thirough September— 1985 are the one-
step-ahead fitted values. . From October 1985 gmward the p--redicted values are
forecasts made using on:=ly data thiough Sepember 1985__.

Surniming the actuasa] and predicted valus over the = period since the
seat belt law has been ir=1 effect shows A+Kinjuries to l=>e 8.7% lower and
A+B+K injuries to be 88.5% lower than the forecast had t—here been no sear
belt law in North Caroli=_na. This would amount to an est=——imated savings, in
a nine-tnonth period, oF= 1003 serious -+ faul injuries, ar—d 1705 moderate
injuries.

=y |
=)
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Table 25
Actual and Forecast Values for North Carolina

Accident Data

_ ~ e~ ]
Crash Predicted Predicred
Involved A+K A+K A+B+K A+B+K

Year Month Occupants Injuries Injuries Injuries  Injaries
84 1 23851 921 929 2526 1557
84 2 22228 897 852 2539 1377
84 3 23017 931 923 2591 1586
84 4 24670 1022 995 2854 784
84 5 26898 1144 1109 3182 098
84 6 25408 1111 1082 3090 1820
84 7 26644 1101 1149 3048 jz18
84 8 26078 1129 1120 3185 044
84 9 26521 1164 1154 3202 204
84 10 27089 1208 1215 3344 281
84 11 29010 1287 1269 3496 3571
84 12 28238 1134 1262 3298 &35
85 1 27491 1104 1116 3251 1Z62
85 2 21543 903 868 2586 1547
85 3 23410 1093 973 3050 1805
a5 4 24925 1136 1140 3125 176
85 5 27136 1283 1240 3450 429
85 6 26199 1258 1249 3434 1234
85 7 27178 1251 1305 3370 540
85 8 28745 1294 1337 3578 3630
85 9 24902 1134 1132 3135 ji1z2
SEAT BELT LAW

85 10 30439 1168 1385 3327 3838
85 11 31893 1295 1495 3554 1033
&5 12 29788 1106 1399 3205 3777
86 1 24684 1066 1154 2886 3139
86 2 23655 1014 1081 2711 016
86 3 27703 1194 1278 3175 542
86 4 26436 1191 1213 3238 33289
86 5 27859 1196 1283 3402 582
86 6 26306 1284 1229 3501 1391
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3. Fatality Reduction

Preliminary analyses of fatality data from the first eight states to pass seat
belt laws have now been reported. In general, front seat occupant fatalities
in those states have declined about 10% compared to non-law states over
the same time span. This is a savings of about 400 lives in the states in ques-
tion, and, if projected nationally, would amount to approximately 2000 lives
per year saved. Other classes of fatalities not designed to be influenced by
the law—such as pedestrian victims—changed very little (Campbell, Stewart,
and Campbell, 1986). This assertion is based on data supplied by the Fatal
Accident Reporting System (FARS), a national census of fatal motor vehicle
crashes drawn from the respective state crash data files provided by the
NHTSA.

(a) target occupants: defined as front seat occupants of vehicles nor-
mally covered by seat belt laws—such as cars, pickup trucks, vans, etc.

(b) other occupants: defined as vehicle occupants and riders not tar-
geted by the seat belt laws—such as rear seat occupants of cars, motor-
cycle riders, etc.

(c) others: fatalities among bicyclists, pedestrians, etc.

All fatalities were allocated into one of these three groups. The 50 states
were divided according to the eight that had belt laws versus the 42 that did
not. Then, for these six groups (three fatality classes X two state groups),
monthly fatalities were examined over a span of eleven years from 1975
through 1985.

A time series model (Box and Jenkins, 1976) was used to analyze the
results. For each of the three fatality groups a comparison was made of the
relative trend in the eight belt law states compared to that of the 42 non-law
states in aggregate. Of particular interest was any shift that coincided with
the time of the law’s onset in each state.

Table 26 shows the percent change in each of the three fatality groups
in each of the eight states. The percent change reflects a comparison of the
fatalities that actually occurred in each state versus the number of fatalities
forecasted had no seat belt law intervened.

In turn, Table 27 gives calculations of the estimated changes in number
of fatalities for each state, based on the changes shown in Table 26.

61



O

ERIC

Aruitoxt provided by Eic:

56

Table 26
Percent Change in Fatalities in Belt Law States
Relative to Non-law States

Target Oxher
State - Occupants ~ Occupants ) ~ Other

NY - 83% p<10 + 11.3% n.s - 2.5% nas.
NJ - 5.8% p=.10 = 21.5% p<.05 +4.8% ns.
IL -93% ns +10.6% n.s +2.2% n.s.
MI -16.3% p=.10 + 6.1% n.s. -11.5% nus.
NB =11.3% n.. +17.4% n.s. +0.6% n.s.
X =17.6% p=<.01 - 31.8% 3
NC =04% nas - 8.9% ns.
MO +4.6% n.s. . -35.9% n.s. -22.9% n.s.

n.s.=not statistically significant
p values of .10 or less cited
from: Cambpell, Stewart, and Campbell, 1956.

, Table 27 o
Observed versus Forecast (Expected) Fatalities by State

. _Class of Victim
Target Other
Ocupants Occupants Others
State E O E 8] E 8]

NY 1059 971 335 373 632 616
NJ 480 452 149 117 230 241

IL 504 457 161 178 185 189
MI 547 458 172 202 166 167
NEB 62 55 22 16 12 11

TX 818 676 212 225 253 224
NC 225 224 56 51 70 64
MO 175 192 39 25 35 27
TOTAL 3870 3485 1146 1186 1583 1539
diff. =395 +40 44

% change -9.9% +3.5% -2.8%
from: Camphbell, Stewart, and Campbell, 1986.

Several points can be made from the above. First, the largest change,
a decline of 9.5%, occurred in the target occupant group, and the change
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occupants for several individual states were statistically significant. The change
in the eight states as a group seems almost certain to be statistically signifi-
cant, though it is not obvious, using this model, how one would aggregate
these independent models and test the aggregate for statistical significance.
Third, of all the changes in non-targeted occupants, only one was signifi-
cant. The overall change in “other” fatalities in the eight states was small
relative to the decline seen among targeted occupants.

On the basis of all results presented here, and on the basis of early
experience with seat belt laws in the United States, the authors conclude
that it is fair to say that our results will not be unlike those of other nations.
Although we have not as yer attained use rates to match those of the other
nations considered here, it does appear that such laws will make a signifi-
cant difference in the casualty levels associated with highway crashes, just
as has been true in other countries. Under conditions of mandated use of
seat belts in the United States, reductions in fatalities, injuries, and hospital
admissions have occurred, consistent with the 40-45% compliance level so
far achieved here.
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DISCUSSION
A. Introduction

At the outset of this study the authorsassumed it migHTht be a straight-
forward task to identify key factors in the siccessful sear beoelt programs of
foreign countries that were as yet absent inthe United Stage==s. The hope was
that such information could be used to enhince implemen ta:ation of seat belt
laws in this country.

It is necessary to acknowledge, howeves that it is not cleaxerly obvious why
belt use is much higher in Australia, Sweden, West German%, and the United
Kingdom than has so far been observed inthe United Stats—es. Most of the
elements deemed to be important to the sucess of such |awevs are operative
in the United States as well as in the foreig countries—endc=orsement of the
law by leadership groups and the governmen, publicity, ghemd enforcement.
There are, however, certain differences between the other naations and the
United States which may be relevant, andsome of these wi=ill be discussed
below, though such discussion is necessarly speculative.

B. Readiness for SeatBelt Laws

Part of the differential success of the lawsin the United Sta=ates and foreign
countries may be attributable to difference in the degree to> which the re-
spective citizens were ready for the mandate Ihthe United Staractes, widespread
organized support for seat belt laws is compintively recent, OOInly within the
past few years have leading safety organizations, the federal goravernment, and
the auto industry endorsed such laws. Soon thereafter severaf ststate legislatures
began to consider such laws and a number were passed, sofiemetimes by rela-
tively narrow margins. Thus, in some statesthe legislature rnay have been
at the very leading edge of public support, or perhaps evert= ahead of it, as
implied by the two recent actions to repeal. Inother states com.apliance is high
enough to indicate solid public support.

With respect to readiness for the mandat, Sveden provideses an interesting
contrast. As characterized by Dr. Aldman (1%§), Swedish law re—equired manu-

facturers to install beles in cars as standard eqipment only affrer about half

that nation’s cars were so equipped, and beltuse was manda mated only after

8¢
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the voluntary wearing rate approximated 50%. To the extent th=t these char-
acterizations are correct, it seems llkely that the Swedish poroulation was

generally ready for the law when it was introduced. There, the seat belt law

may have been perceived simply as a logical extension of current, <srell-accepted
practice.

C. Controversy Regarding Occupant Restraint Essues

If there has been less readiness for the mandate in the Unitexd States, the
controversy surrounding occupant restraint must surely have pIavyed a part.
In the foreign countries, scientists and government officials preserated a united
front on the subject of occupant restraints, and the thrust wa= to move in
the direction of seat belt laws. In contrast, in the United State=s, there was
significant public controversy over the merits of seat belts verst2s automatic
restraints, and it was often expressed as an “either/or” matter. T he issue was
a point of dispute by factions within automobile companies, inszirance com-
psnies, COnSUMmEr groups, the Stzlentlﬂt: cammunlty, and the gDVE‘rI“lFﬂEﬂt and
detnment of acc:Eptaﬁce of cc&upgnt restraint in fmj ﬁ:rm by EfﬂE‘-—S,tlng publu:
skepticism on the issue,

It should be noted that the controversy betwieen the autom=tic restraint
approach versus seat beltr use (voluntary or mandated) is not rmerely a dis-
agreement over which tex:hhclcgy is superior. The argument tesuches basic
philosophical issues concerning individual versus government re=sponsibility
for assuring reasonable ubl afety Feelings sometimes run deep «on the issue,

which is usually true when strongly held belief systems are op»posed.

D. Publicity
One difference between the United States and foreign couztries is the
degree to which official sources have been able to make use of Tmedia to get
and keep the seat belt message before the public. Publicizing I>elts is more
difﬁcult ifl the Unitéd St’ates because af thé gener-al pr@hibiﬁi«jﬁ agsiﬁst

of seat belts, Public education about the efﬁn:at:y of bal\‘:s and advox:ac:y of
their use sometimes went on for years before advent of the lawvsr itself. The
level of effort varied from country to country, with Australia at £he forefront
in keeping the safety message before the public. There, as discizssed earlier,
the gavemmént plays a central rDl by dlrectly j;:urchasmg subsanﬁal amounts

. is the fact fhat there is less cgmpgtltmn for the audience since these coun-

tries have fewer TV channels.
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E. Enforcement

In the foreign countries there is not a clear relationship between levels
of belt use and apparent levels of enforcement. High rates of use sometimes
accompanied relatively high enforcement rates, but in other instances, high
use was seen in the face of relatively low levels of enforcement. In the United
States as well, the relationship is not simple. In some cases, despite relatively
high enforcement, use is still not as great as would be hoped.

In North Carolina, for example, even though in 1986 the law still calls
nly for warning tickets (no fine), the State Highway Patrol is averaging about
9,000 such warning tickets per month for failure to wear the belts. This rep-
resents a higher rate of contact per capita than appeared to exist in any of
the foreign countries surveyed. Nevertheless, belt compliance in North Caro-
lina is only about 42%. It will be instructive to find what change may occur
in NC when the fine is instituted on January 1, 1987.

There is, however, evidence that enforcement campaigns can indeed result
in substantially higher levels of compliance~at least when the initial level
of compliance is not very high. The enforcement emphasis program in Elmira,
NY raised belt use rates from 49% to 77%. In this campaign there was a highly
visible commitment to enforcement of the law by police, and sufficient finan-
cial support was allocated to pay for the necessary levels of enforcement and
publicity.

On the other hand, in the case of Australia, where belt use was already
in the 80-90% range, wide differences in enforcement did not lead to sub-
stantial differences in level of use. That outcome is perhaps to be expected.
That is, when belt use is comparatively low, enforcement may effect a large
change, but if compliance is already high, increased enforcement may have
less impact. Under circumstances of high compliance modest enforcement
may be enough to retain the high rates, but “hard core” non-wearers may re-
main relatively indifferent even to a stringent enforcement program.

OO

E Characteristics of the Respective Societies

The success of any attempt to effect widespread change in long-established
habitual behaviors, such as the American habit of driving while unrestrained,
depends in part on an understanding of the characteristics of the target pop-
ulation. In this part of the discussion consideration is given to such issues
as socioeconomic status (SES), literacy, and the ethnic homogeneity of the
populations of the various nations. All of these factors may impact upon the
successful implementation of seat belt laws.

Socioeconomic differences within the population of the United States
could be a relevant factor because of the relatively widespread use of private

cars among the poor in America. America is considered the wealthiest large -
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nation o earth bur we may actually have a greater range of sociceconomic
differences than exists in the foreign countries studied. That is, there may
be a greater pf@p@rtmn Qf l:u:th afﬂuent people and pDQr peaple

of urban sPrawl whu;h can lead to COnSldéfEblE distance between wcrkplace

and dwelling, the motor car is more deeply integrated into the fabric of
Amerlcan society than is the case in many other countries. Thus, for many
Anmericans, a private car is an economic necessity il employment is to be main-
tained. This is particularly true of low-income individuals whose vocational
options are already limited. In other countries, people in the lower SES range
might be more likely to use public transportation or to own motorcycles,

mopeds, or bicycles rather than cars.

The fact that more low-income individuals in America may be owners
or users of private cars is relevant to the issue of seat belt use because of the
well-documented fact that seat belt and child restraint use is lowest among
persons of lowest SES (Allen and Bergman, 1976; Freedman and Lukin, 1977;
Hletko, Hletko, et al., 1983; Jones, 1979; Kielhorn and Westphal, 1980; and
Philpot, Heatblngtoﬁ. et al., 1979).

Related to SES differences is the issue of literacy. Although relatively high
in all the countries considered here, literacy rates are higher in all four foreign
countries than in the United States. In fact, in Australia, Germany, and the
United Kingdom, literacy is considered to be universal. Lower literacy in the
United States could impede the effectiveness of safety education efforts par-
ticularly if literacy is lower among groups at higher risk of crash injury.

An important part of the final success of seat belt programs in the USA

is related to the ability of public officials to reach lower SES persons and
persuade them to become belt users. Ex rience in other areas of health ser-
vice delivery suggests this may be a di "c:ult task (Wan, 1977; Bullough, 1972),

and that special means must be devised.

Still another factor that may have a bearing on success is the relative
homogeneity of ethnic background within a country. Sweden and W G
many, despite some recent influx of immigrants, are examples of small coun-
tries with ethnically homogeneous, well-educated populations. Australia too,
despite its history of colonial settlement and a certain degree of cultural diver-

sity, has only a very small, relatively encapsulated ethnic minority population.
On the other hand, the United States is clearly the most ethnically di-

verse of Ehe five nanans c@nsldered m fhlS study Th;s is 1rnportant in part
adchtmn to th e economic factofs mvr:lved however, it has been suggested
that ethnic minorities may, as a function of a conscious or unconscious need

to maintain their ethnic identity, sometimes tend to reject mandates handed

down by the “extéfnal” majority culture (Baber, 1984).
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In such a complex and multiply-determined behavior as the wearing of
scat belts in compliance to a new law, no single one of the demographic factors
noted here could be expected to account for much of the variance seen, but
all may 2nhance or impede the success of the laws to a certain extent.

Finally, it should be emphasized that the points presented above should
not be construed as an attempt to ascribe to the poor the major responsi-
bility for disappointing use ievels and poor compliance with seat belt laws.
Such is emphatically not the case. Compliance with seat belt laws is far from
perfect in other segments of the population. It still leaves much to be desired
among middle class America!

G. Concluding Thoughts

The possible reasons offered herein why the success with belt laws may
be somewhat less in the United States than in some of the foreign countries
may suggest avenue: to follow in attempts to overcome some of the problems
noted. The issue is not a trivial one, We have as much or even more to gain
from the success of such laws as do any of the foreign countries. As a stand-
alone issue, the further enactment of and high public compliance with belt
laws can save thousands of lives. Moreover, the success of seat belt laws is
not a stand-alone issue. Belt law compliance is related to the success of auto-
matic restraints. Automatic restraints are now public policy in the United
States, and in less than a year we will have both seat belt laws and automatric
restraints in our country. Seat belt laws are an important component of the
success of the automatic restraint policy. Belt laws will place the sanction of
government against the disabling of automatic seat belts in cars so equipped,
and in air bag-equipped cars, the belt will help to assure that the occupant
rides positioned as intended in the air bag design.

Clearly t:ere are many elements involved in achieving a high compliance
rate in the United States and much to be gained therefrom. Ultimately, how-
evet, the success of this effort depends upon the commitment of the individual
motorist to the process. No law can succeed otherwise. With appropriate pub-

ic support, sensitivity to public perceptions and attitudes, consumer educa-
tion, and enlightened enforcement, the United States has a chance to match

he success seen in the best of other nations.

—
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