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The shoulder harness made its debut in production cars in the early 1970s, which is just about in step



with the usual timing of the automotive industry's glacial progress in safety engineering. Most of these
safety devices were invented during WWI. Airbag technology was developed in the 1950s. There are
other safety devices you will never even hear about. But that's another issue and I'll leave that for
Ralph Nader.

Why was the shoulder harness developed? Lap belts worked, but only to a certain extent: they kept
you from being ejected through the windshield but not from having your face or chest crushed by a
steering wheel or dashboard. The shoulder harness was the logical solution. The harness prevented
forward excursion of the torso -- most of the time.

The next problem was to get people to to wear these restraints. Polls in the early 1970s indicated that
less than half of all drivers wore their restraints regularly. Many of us just needed the added incentive
of seat belt use laws. (Some states have since repealed their use laws on the grounds that it is
unconstitutional to force someone to be responsible in such a way.) In any event, most recent studies
show that use has risen to about 65 percent in most communities. We recently conducted a study in

Southern California and found that an average of 70 percent of drivers use their restraints regularly.1

This was compared to our large research database of patients who were involved in motor vehicle
accidents. These patients reportedly used their belts at a 96 percent frequency. Presumably this is an
indication of overreporting due to litigation, rather than a true finding that safe drivers are more likely
to be involved in an accident. This brings us to the clinical issue. Shoulder harnesses work but they
don't work well. The forward moving torso is restrained abruptly (figure 1) while the inertia of the
head, already greater than that of the torso, carries it forward into flexion, and often hyperflexion. This
results in an increased bending moment at the lower cervical spine and a concentrated force there.
This is why a very large number of people continue to be symptomatic several years after their

trauma.2,4 You may recall Ian Macnab5 stating that the extension phase of a whiplash was the most
injurious, but consider that his report, written in the early 1960s, predated head restraints and the
shoulder harness.

Deans, et al.6 found that whiplash patients who were wearing restraints, 34 percent continued to be
symptomatic after one year, whereas those not wearing restraints, only 20 percent were symptomatic.

In perhaps the largest study of its kind, Nygren7 found that AIS 1 level neck injuries (minor and
equivalent to whiplash) were three times more likely to occur in belted drivers than in unbelted
drivers.

Perhaps the shoulder harness is a necessary evil. Presently, the trade-off for reducing the incidence of
serious facial, chest, and spinal injuries is to increase the incidence of "minor" spinal and paraspinal
injuries with the shoulder harness. Still, I am amused when defense attorneys bring up the issue of
contributory negligence in cases where patients were not wearing their seat belts and shoulder
harness. It's a tough lesson to learn in front of a jury.
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Figure 1: The deceleration phase of a whiplash injury with occupant wearing shoulder harness results
in an increased bending moment at the lower cervical spine.
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