Analysis and comment
from the road safety campaigns should be contrasted
with the lack of obvious effect on head injuries from helmet laws. Yet helmet laws were far more expensive. All
published cost-benefit analyses of injury rates before
and after helmet laws show the cost of helmets exceeded
any estimated savings in healthcare costs.7 20
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Arguments against helmet legislation are flawed
Brent Hagel, Alison Macpherson, Frederick P Rivara, Barry Pless

Robinson’s opposition to helmet laws is contrary to
published evidence on the effectiveness of bicycle helmets.1 At least six independent studies have reported a
protective association between wearing bicycle helmets
and head injuries.w1-w6 Furthermore, systematic reviews
of the relation have all noted a protective effect of
helmets.2–4 Similarly, six studies have examined the
relation between helmet laws and head injuries, and all
found a reduction in head injuries after legislation was
enacted.w1 w7-w11
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Robinson suggests that the percentage of bicycle
related injuries that are head injuries seems to be
declining and that this decline started before the
enactment of the law. However, her figures also show
that helmet laws are successful in increasing helmet use
and seem to be associated with a decrease in the
percentage of head injuries. The effect of helmet use is
most evident in her fig 2, where the increase in the percentage of cyclists wearing helmets corresponds with a
decrease in the percentage of head injuries. The correlation coefficient for the percentage helmet use and
percentage head injury is − 0.8 for children and − 0.9
for adults. The corresponding r2 of 0.64 for children
and 0.81 for adults suggests that much of the variation
in the percentage of head injuries is explained by helmet use. Thus, as the proportion of helmeted cyclists
increases, the proportion of bicycle related head
injuries decreases.
This relation is also apparent in the New South
Wales data on bmj.com. Bicycle related head injuries in

BMJ 2006;332:725–6

Beware of confounders

children declined by 1.2% and 0.8% in the two years
before the enactment of the helmet law and then by
4.3% immediately after the law. The decline of 1.6% in
the following year was still greater than in the two years
before the law.
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Analysis and comment
Strength of evidence
All of her data are based on time series or ecological
designs, without any concurrent comparison groups.
Such studies are considered to provide weak evidence.5
With ecological studies, investigators cannot determine
whether all cyclists sustaining head injuries were wearing helmets. Confounding variables may also influence
both the exposure and outcome variables in the
context of a time series or ecological study. For example, a fall in the number of bicyclists in the 1990s may
simply reflect an increase in in-line skating or other
recreational activities.
Robinson dismisses the evidence from all the casecontrol studies because of problems adjusting for confounders in observational studies leading to what she
believes to be biased, misleading results.1 The studies in
the Cochrane review4 that Robinson criticises deal with
the issue of helmet effectiveness, not evaluation of helmet legislation. In this context, what might be the latent
confounder that supposedly accounts for the helmet
effect in case-control studies? Robinson suggests
several characteristics may be responsible, including
lower impact crashes caused by more safety behaviours
by helmet users.1 Yet Thompson and colleagues
adjusted for motor vehicle involvement in addition to
type of surface hit, speed of bicycle, and damage to
bicycle in their follow-up case-control study,w6 the
results of which confirm those of the 1989 study.w5
We contend that adjustment for these crash related
characteristics eliminates the influence of extraneous
factors and results in a fair contrast of head injury risk
between helmet users and non-users. Thus, whether a
helmet user has a more cautious personality does not
matter when they are compared with a non-user for
head injury risk under the same crash circumstances.
There is no plausible reason to believe that
cautiousness would affect whether a cyclist has a brain
injury or another kind of injury, once in a crash.6

Risk compensation
Finally, Robinson invokes the idea of risk compensation,
suggesting that wearing helmets may encourage cyclists
to take more risks or motorists to take less care when
they encounter cyclists.1 However, she also cites studies
showing that, if anything, helmet users take fewer risks
than non-helmeted cyclists.7–9 A recent study fails to support a risk compensation effect (greater risk taking
behaviour or injury severity) in children’s activities,
including bicycling, with the use of protective equipment.10 However, if risk compensation were operating,
the bike helmet studies in the Cochrane review would
have greatly underestimated the protective effect of helmets. Furthermore, adjustment for crash circumstances
(such as motor vehicle involvement) in Thompson and
colleagues’s study would remove any risk compensation
effect. The notion that driver’s take less care when
encountering helmeted cyclists is pure speculation.

Health arguments
Robinson’s position rests on the assumption that the
evidence points to a reduction in cycling after
legislation and the adverse fitness consequences that
she assumes follow. Although we disagree with the science, let’s assume legislation does discourage a large
726

proportion of cyclists. The crucial question is whether
the decision not to ride, for however long, truly diminishes physical fitness. In other words, is the trade-off
between head protection and fitness worth it?
The answer depends on knowing, in each age
group affected, the average distance travelled and the
speed at which most trips are made because both time
and energy influence aerobic fitness. Morris’s classic
study of over 9000 British government employees
showed that people between the ages of 45 and 64 had
to cycle for at least an hour or for at least 40 km a week
to decrease their risk of coronary heart disease
compared with those who were sedentary.11 DoyleBaker, an expert in the epidemiology of health and fitness, notes: “It is a rule of thumb that 45 minutes of
cycling six days a week (about 2000 kcal) would confer
health benefits” (personal communication). It seems
unlikely that most leisure cyclists, adults or children,
are cycling for 45 minutes six days a week. In fact, Lippi
et al,12 commenting on a recent review,13 state, “There is
still open debate regarding intensity and type of physical activity required to achieve most favourable health
changes without overwhelming favourable health outcomes.”
Unfortunately, not much is known about typical
cycling habits in various age groups. An extensive survey of bicycle commuters in the US show that the average distance ridden each day is 11.6 km for about 30
minutes.14 As an aside, the survey found that 87%
reported wearing a helmet “at all times.” Without
evidence that those who allegedly stopped cycling rode
enough to confer a heart health benefit or that they did
not take up another healthy activity in its place, Robinson cannot conclude that decreases in cycling are
harmful to health and her argument crumbles.
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