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Dear Editor,
Autier and Boniol1 have raised a number of issues with

respect to our recent letter,2 in which we reported a case–
control study of melanoma which showed no evidence of a
strong association between sunbed usage and risk of mela-
noma. They question whether the design was adequate to
examine the association between lifestyle factors and risk of
melanoma. The basis of the argument was to question
whether the control selection could be considered as popula-
tion-based.

In our study, we recruited controls via the population
registers of the family doctors (GPs) caring for the cases,
which is one of the most established methods of conducting
population-based case–control studies in countries, such as
the UK, where this is possible. In the UK, individuals can
only register with GPs who are geographically located in
the same small district of residence and therefore selecting
for controls in this way reduces the possibility of a number
of biases. The GPs approached potential controls on the ba-
sis of age and sex only. In a previous article published from
our case–control study,3 we gave details of the response
rate and the age and socio-economic imbalance between
cases and controls. The control response rate of 55% in our
study, although lower than ideal, is not atypical. Participa-
tion bias is a limitation of essentially all case–control stud-
ies, and we acknowledged this limitation in the main
manuscript. Young controls were difficult to recruit, and in
the discussion we state that the excess of older controls and
the socio-economic imbalance are likely due to participa-
tion bias.

Galea and Tracy4 found that participation rates in epide-
miological studies have been steadily decreasing in recent
years and that controls are more difficult to recruit than
cases. For example, the median response rates from the Be-
havioral Risk Factor Surveillance Survey, conducted by the
Centers for Disease Control and Prevention in the USA, were
71.4% in 1993, 48.9% in 2000, 51.1% in 2005 and 54.6% in
2010.5 In a recent comparison of two Australian case–control
studies a decline in participation rates of eligible controls
over time was also observed; the rates were 69.1% in 2003
and 49.1% in 2010.6 Reassuringly, Galea and Tracy reported
that most studies found little evidence for substantial bias as
a result of non-participation.

In a recent meta-analysis, Boniol et al.7 showed that
sunbed usage is a risk factor for melanoma; we found no
evidence of an association, although as we stated in the

letter this only allows us to exclude a strong association. In
relation to possible bias in our study, we have considered
whether our control sample differed from the population in
a way that might bias results. We recruited controls of a
slightly higher socio-economic status, but in a recent sys-
tematic review by Schneider and Kr€amer8 no clear relation-
ship between socio-economic status or educational level
and sunbed use was found, and indeed we saw no such
association in our study. Schneider and Kr€amer reported
there to be higher sunbed use among younger individuals,
which was also reflected in our study. We see no reason to
believe that our control group would have lifestyles ‘‘not at
all reflecting’’ habits in the general population, and in par-
ticular that they would have a higher sunbed usage than
the general population. Schneider and Kr€amer’s systematic
review showed that sunbed users were more likely to be
younger, to be less aware of the risks of sun exposure and
to adopt risky behavior. This does not support the view
that our control sample, who may be slightly older and of
higher socio-economic status because of participation bias,
has led to an over-estimate of sunbed use in the general
population.

We recruited more cases than controls in order to enhance
power for studies of prognosis, but this has no bearing on the
appropriateness of the design for studying lifestyle factors.

In summary, while acknowledging that our case–control
study shares the limitations inherent in any such study
design, we see no reason to believe bias has had a major
effect on the risk estimates, and in particular no evidence
that these are biased toward the null.

Yours sincerely,
Faye Elliott

Jennifer H. Barrett
D. Timothy Bishop

Julia A. Newton-Bishop
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