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injuries, but getting motorists to use belts has been a

problem. Some people do so voluntarily, but in the early
days of seat belts, observations of drivers in the United States
indicated that less than 20% were using available belts.' Low
seat belt use was common in all motorized societies in the late
1960s and early 1970s. Educational and advertising campaigns
were used in the United States and elsewhere to try to increase
use, but by themselves they had little success.””

In the early 1970s, the United States tried to increase belt
use using technological approaches. In cars manufactured in
1972 and 1973, a buzzer-light was activated for at least one
minute if the front outboard belts were not fastened.® Starting
in August 1973, new cars were required to have interlocks that
would not allow a car to be started if belts were not used by
front seat occupants.” Observational studies indicated that
although the buzzer-light did not increase belt use, the starter
interlock did. Belt use in cars with interlocks was 59%
compared with 28% in prior model year cars with buzzer-
lights." However, because of complaints from the public, the
interlock requirement was rescinded. Congress also prohibited
the National Highway Traffic Safety Administration (NHTSA)
from issuing any future safety standard that would require
either a seat belt interlock or a continuous buzzer of more than
eight seconds to indicate that belts are not in use.

Countries around the world turned to belt laws as a way of
increasing use, beginning with Victoria, Australia, in 1970.
Many of the laws have been very effective, achieving belt use
rates in excess of 90%, but the success rate has been lower in
some countries, including the United States. The more limited
success with belt laws in the United States has led to renewed
interest in vehicle based systems to increase belt use.
Ironically, even greater interest in this approach has been
found in Sweden. Sweden has a belt use rate of about 90% but,
because belt use typically is lower among high risk drivers, belt
use in serious crashes is substantially lower than 90%." The
reminder system being experimented with in Sweden involves
sound and pulsating lights that increase in intensity with dis-
tance or speed. The intention is to develop a reminder that is
both effective and not overly annoying. Focus groups in Swe-
den and Australia indicate these prototype systems would be
acceptable to people who describe themselves as part time belt
users."”

Subsequent to the experience with the buzzer-light and
interlock in the early 1970s, Federal Motor Vehicle Safety

Seat belts, if used, protect against serious and fatal crash

Injury Prevention 2002;8:293-296

Obijectives: The study investigated the effectiveness in increasing seat belt use of Ford's belt reminder
system, a supplementary system that provides intermittent flashing lights and chimes for five minutes if

Methods: Seat belt use of drivers in relatively new cars with and without the reminder system was
unobtrusively observed as vehicles were brought to dealerships for service.

Results: Overall use rates were estimated at 71% for drivers in vehicles without the reminder system
and 76% for drivers in vehicles with belt reminders (p<0.01).

Conclusions: Seat belt use is relatively low in the United States. The present study showed that vehicle
based reminder systems can be at least modestly effective in increasing belt use, which may encourage
further development of such systems.

Standard 208 since 1975 has required new cars to display a
warning light and a 4-8 second audible signal if the driver
does not fasten the seat belt after starting the vehicle." Most
manufacturers use an intermittent chime that continues for a
few seconds. This system is not commonly considered to be an
effective belt use inducer, although its contribution to belt use
has not been formally evaluated.

Manufacturers can do more than meet these minimum cri-
teria. For example, late model Toyotas have a continuous
flashing light to alert front seat occupants to buckle their seat
belts. Beginning in the 2000 model year, Ford began equipping
new vehicles with the Belt-Minder system, a supplementary
system involving both light and sound that is activated after
the initial belt reminder stops chiming. Belt-Minder, a
registered trademark of Ford Motor Company, is referred to in
this paper as the belt reminder system. Depending on the
electronics of the vehicle, the system is activated either when
the engine is started or when the engine is started and the
vehicle is going about 3 mph or more. If the driver remains
unbuckled, the system sounds a chime while flashing a
“buckle safety belt” warning light on the instrument panel.
The system flashes and chimes for six seconds, pauses for 30
seconds, and then repeats for up to five minutes. If the driver
fastens the seat belt, the system is deactivated.

The purpose of the present study was to determine if Ford’s
belt reminder system increases driver seat belt use among new
vehicle owners.

METHODS
The belt reminder system was introduced in some 2000 model
year Ford passenger cars and utility vehicles, in most 2001
Fords, and in all 2002 Fords. An observational survey was con-
ducted to compare driver belt use in 2000-02 models with belt
reminders with belt use in 1998-2001 models without
reminders.

With the cooperation of Ford, observations of driver belt use
were made unobtrusively at 12 Ford owned dealerships in
August and September 2001 when vehicles were brought in

Abbreviations: NHTSA, National Highway Traffic Safety
Administration; VIN, vehicle identification number
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Table 1  Observed vehicles by model year
Model year
1998 1999 2000 2001 2002 Total
Without belt reminders
Car/minivan 205 314 121 0 640
Pickup 41 132 212 0 385
Utility vehicle 148 150 158 15 471
Large passenger/cargo van 9 6 10 0 25
Total 403 602 501 15 1521
With belt reminders
Car/minivan 280 183 5 468
Pickup 0 185 4 189
Utility vehicle 15 110 22 147
Large passenger/cargo van 4 S) 0 9
Total 299 483 31 813

for service. Six of the dealerships were in Tulsa, Oklahoma,
and six were in Oklahoma City. Observations were made of
driver shoulder belt use, gender, and license number. It was
possible to observe all vehicles being brought in for service
when the survey was conducted. While the cars were being
serviced, repair orders were examined to obtain the vehicle
identification number (VIN) so as to identify model year and
whether the vehicle had the belt reminder system. To identify
2000 model year vehicles with and without belt reminders,
VINs were supplemented with information provided by Ford
as to when manufacturing plants started installing the
system.

Seat belt use rates in vehicles with and without the belt
reminder system were computed separately for each combina-
tion of vehicle type (car/minivan, pickup, utility vehicle) and
driver gender. There were five drivers for whom gender could
not be determined. Also, there were only 34 large passenger/
cargo vans observed (25 without belt reminders and nine with
them), too few to make any determination of use rate differ-
ences. Statistical analyses were restricted to the remaining
2295 observations (1495 without and 800 with belt remind-
ers).

Overall use rates for vehicles with and without the belt
reminder system were computed as weighted averages of the
vehicle-type-by-gender use rates. The weights were equal to
the proportion of the 1495 observed vehicles without belt
reminders in each of the six vehicle-type-by-gender catego-
ries. Thus the overall use rate for non-belt reminder vehicles is
simply the use rate for the combined non-belt reminder sam-
ple. However, the overall use rate for belt reminder vehicles is
what would have been expected if the vehicle-type-by-gender
distribution of observed belt reminder vehicles had been the

Table 2  Observed driver seat belt use in passenger
vehicles with and without belt reminders

Seat belt use rates (%)

Vehicle R 95%
type/driver No confidence
gender reminder Reminder Difference intervals

Car/minivan

Male 74 77 3 -3.5t010.4

Female 81 86 5 -1.9t011.0
Pickup

Male 58 66 8 -1.0t0 17.0

Female 72 76 4 -16.9 to 24.9
Utility vehicle

Male 68 73 4 -6.7 10 15.2

Female 76 84 8 -3.11018.8

www.injuryprevention.com

same as that of the non-belt reminder vehicles (there were
more pickups and utility vehicles in the non-belt reminder
sample).

Statistical procedures involved approximating use rates by
independent normal random variables, yielding standard tests
and confidence intervals for differences in proportions.

RESULTS

Observed vehicles without the belt reminder system were
approximately equally distributed across the 1998-2000
model years, as shown in table 1. Fifty nine percent of the belt
reminder vehicles, however, were 2001 models. In particular,
almost all of the pickups with reminders were 2001 models
(the remaining four were 2002 models).

Table 2 lists driver belt use rates for non-reminder and
reminder vehicles in each of the six vehicle-type-by-gender
categories. In each case the use rate was higher for vehicles
with reminders. Differences ranged from three percentage
points for male drivers of cars and minivans to eight percent-
age points for both male drivers of pickups and female drivers
of utility vehicles, but none of these was statistically
significant.

In both Oklahoma City and Tulsa, cars and minivans made
up a higher percentage of the belt reminder sample than the
non-belt reminder sample. Also, car and minivan drivers were
more likely to be male, and utility vehicle drivers were more
likely to be female in the belt reminder sample than in the
non-belt reminder sample. The non-belt reminder percentages
of table 3 were the weights used to average the belt use rates
of table 2. This served to equalize the vehicle type and driver
gender distributions of the two samples.

Table 4 lists driver belt use rates for non-reminder and
reminder vehicles combined across vehicle type categories,

Table 3  Percentage* of observed
vehicles/drivers of each type

Vehicle type/driver No

gender reminder Reminder
Car/minivan
Male 22 32
Female 21 26
Pickup
Male 22 20
Female 3 3
Utility vehicle
Male 20 10
Female 12 8

*Excluding the 34 large vans.
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Table 4  Estimated driver seat belt use in passenger
vehicles with and without belt reminders

Seat belt use rates (%)

95%
No confidence
reminder Reminder Difference intervals
Vehicle type
Car/minivan 77 81 4 -0.810 8.8
Pickup 60 67 7 -0.910 15.8
Utility vehicle 71 77 6 -2.41013.6
Driver gender
Male 67 72 5 0.1 10 10.5
Female 79 84 6 0.1t011.1
Overall 71 76 5 1.5109.3

gender categories, and overall. For example, the overall use
rate for drivers of reminder vehicles was estimated as 0.22 X 77
+ 0.21 X 86 + 0.22 X 66 + 0.03 X 76 + 0.20 X 73 + 0.12 X 84
(from tables 2 and 3). Increases of four, seven, and six
percentage points were estimated for drivers of cars/minivans,
pickups, and utility vehicles, respectively, but none of these
was statistically significant. Estimated increases for both male
and female drivers, however, were statistically significant
(p<0.05). Overall use rates were estimated at 71% for drivers
of vehicles without belt reminders and 76% for drivers of
vehicles with reminders. This difference of five percentage
points was statistically significant (p<0.01).

DISCUSSION

Front seat belt use in Oklahoma was 68% in 2000, somewhat
below the national average, based on state surveys conducted
for NHTSA."” The presence of Ford’s belt reminder system in
new vehicles was associated with a driver belt use rate of 76%
compared with 71% in vehicles without belt reminders, a gain
of five percentage points. This is a modest but important gain,
especially since it reaches the higher crash risk population that
is the last to buckle up." Still, about 25%of the drivers at the
Oklahoma dealerships were not using belts even with
reminder systems. Drivers can ignore the reminder if they
choose, and there are ways to circumvent it. It is possible,
though not easy, to turn the system off indefinitely by follow-
ing a series of steps described in the owner’s manual. Buckling
and then unbuckling the belt while the engine remains on also
deactivates the system for that trip. It was not possible in this
survey to determine which methods were used by those who
were not belted.

It should be noted that although the reminder system
increased use in this study when belt use was in the low 70s,
the effect may not be the same in locations where the belt use
is 80%—-90% or greater.

Across the United States, seat belt use in pickups is particu-
larly low."” The largest increase in use with the belt reminder
system at the Oklahoma dealerships was among male drivers
of pickups. With the low number of pickups observed, this
difference did not quite reach statistical significance, but there
is the suggestion that this lower use group may be particularly
affected by a belt reminder system.

For comparability, the survey was limited to drivers of
newer vehicles. Observational surveys have indicated that
drivers of new vehicles are somewhat more likely than drivers
of older vehicles to use seat belts." However, within late model
years, the differences are negligible,” and there was no
evidence that this affected the results within the narrow range
of model years included here. For example, for pickups and
utility vehicles without reminder systems, driver belt use rates
essentially were the same over model years 1998-2000.
Among drivers of cars without reminders, belt use was high-
est in 2000 models but higher in 1998 than in 1999 models.
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With reminder systems, drivers of 2000 model year cars were
somewhat more likely to use belts than drivers of 2001
models.

The interlock system installed in vehicles in the early 1970s
was not acceptable to the public. However, the interlock was
an aggressive method for inducing belt use, introduced in an
era when few were using seat belts and belts were uncomfort-
able and in some cases difficult to use. The acceptability of belt
use inducement systems is likely to be higher today, with belt
systems that are more comfortable and easier to use, laws
requiring belt use, much higher use rates, and many drivers
who report using belts on some trips but not others.* Ford did
not conduct focus groups or surveys before introducing the
belt reminder system, but Ford reports that subsequent
customer research found high acceptance and virtually no
complaints.

In 1998 NHTSA was petitioned to amend Federal Motor
Vehicle Safety Standard 208 to require an effective seat belt
inducement in new vehicles, other than an interlock or
continuous buzzer of the type NHTSA is prohibited from
requiring.” Examples provided included a continuous visual
warning on the instrument panel and disruption of electrical
power to non-essential accessories such as the radio or air
conditioning. NHTSA denied the petition on the grounds of
uncertainty as to safety benefits and acceptability to the pub-
lic, prominently citing the interlock experience.”

However, manufacturers are free to offer whatever belt use
inducement system they choose and can go beyond what
NHTSA has authority to require, as Ford has done. With
advances in electronics, sophisticated technology is available
to devise various types of inducement systems. The challenge
lies in finding systems that are very effective yet have high
consumer acceptance. The experimental Swedish system is
more aggressive than Ford’s system, but its acceptability to the
American public is largely unknown. A national survey of
United States licensed drivers in 2000 indicated that 53% were
in favor of a reminder system that gets louder or lights that get
brighter as vehicle speed increases,” a system similar to the
Swedish one. In the same survey only 40% said they were in
favor of a law requiring devices that would disable the radio
unless seat belts were fastened. Fifty four percent said they
were in favor of a law requiring carmakers to install devices
making it impossible to drive a vehicle unless seat belts are
fastened. Thus a majority supports an interlock type system,
although among those opposed, three quarters are strongly
opposed.

There are several reasons to expect further development of
devices to induce belt use. The success of Ford’s reminder sys-
tem is an important step forward. In the 2002 appropriations
bill for the United States Department of Transportation, there
is language directing NHTSA to study the benefits and accept-
ability of technologies that may enhance seat belt usage in
passenger vehicles, and any legislative or regulatory actions
that may be necessary to enable the installation of such
devices.” The European New Car Assessment Program will
now give credit to vehicles with seat belt reminders using both
sound and light and meeting certain minimum criteria, a
development that will encourage manufacturers to offer them.

Reminder systems are an attractive option for increasing
belt use, along with strengthening use laws and enforcement.
However, even with systems as successful or more successful
than Ford’s, the full benefits will be delayed. Initially, belt use
inducement systems will only be in new cars, and drivers of
new vehicles are more likely to use belts than drivers of older
vehicles. Full benefits will occur only when more of the vehi-
cle fleet has reminder systems, with more of these vehicles
driven by the non-user population.
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Key points

Many people in the United States do not use seat belts,
despite laws requiring use.

The more limited success with belt laws in the United States
has led to renewed interest in vehicle based systems to
increase use.

Ford has begun equipping new vehicles with a belt
reminder system that flashes and chimes for six seconds,
pauses for 30 seconds, and then repeats for up to five min-
utes.

An observational study at 12 Ford owned dealerships in
Oklahoma found that driver belt use in vehicles with belt
reminders was 76%, compared with 71% in vehicles with-
out reminders, a statistically significant gain of five percent-
age points.

Reminder systems are an attractive option for increasing
belt use. The challenge lies in finding systems that are effec-
tive yet have high consumer acceptance.
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