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Sir,
In this journal, it has been suggested (1) that the incidence of invasive melanoma among susceptible young
Australians is increasing, not decreasing as several other
recent studies have noted (2–4). The argument presented
was that previous analyses have used the total population
as the denominator for the calculation of rates, not the
susceptible population, and thereby people who are at
low risk of melanoma have been incorrectly included.
With the increased migration into Australia of people
born in “low risk” countries (for melanoma) such as
Asia, Middle East and the Pacific Islands, Czarnecki
(1) provided data to suggest that the inclusion of these
migrants in the denominator artificially reduced the observed incidence rates of melanoma, thereby hiding the
proposed real increase in melanoma.
Population trends in melanoma incidence rates are
obtained using data collected through cancer registries.
While these registries do collect information on country
of birth, these data are typically not complete. Thus any
examination of the role of country of birth on melanoma
incidence rates will be subject to certain assumptions.
Due to the concerns that have been raised (1), we felt
that it was important to re-examine this issue further

through the use of a simulation study, and discuss the
ramifications for ongoing cancer control in Australia.
METHODS
Aggregated data on melanoma incidence and estimated resident
population from 1982 to 2010 for Australians aged less than 30
years were obtained from the Australian Institute of Health and
Welfare (5). These data are in the public domain.
To model the possible changes in the susceptible, or “at risk”
population of people under 30 years, a simulation approach
was used, in which we applied various scenarios for the role
of migration on the observed population increase among Australians aged 0–29 years over the study period, 1982–2010.
Each scenario was modelled by calculating the age- and sexspecific population increase from year to year based on the
actual estimated resident population data. Then we removed
a percentage of that increase that was assumed to be due to
migration from overseas ‘low risk’ countries. The extremes
were that none of the population increase was due to overseas
migration from ‘low risk’ countries (0% migration) and that
all of the population increase was due to overseas migration
from ‘low risk’ countries (100% migration). Estimates of 10%,
25%, 50% and 75% migration were included as intermediate
scenarios. The impact of these migration estimates on the “at
risk” population is shown in Fig. 1. If we assume 100% of
the population increase is due to overseas migration, then the
population ‘at risk’ remained constant over the study period.

Fig. 1. (a) Australia estimated ”at risk” populations,
0–29 years (excluding % of population increase
due to migration). (b) Melanoma incidence trends
according to various estimates of migration
(Australia, 0–29 years, invasive melanomas).
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We calculated directly age-standardised incidence rates, with
the numerators being the observed number of melanomas and
the denominator being the different populations. Rates were
age-standardised to the Australian 2001 population. Annual
trends were calculated using JoinPoint regression (Version
4.1.0, National Cancer Institute) which identifies changes in
the magnitude and direction of the trends (6).

RESULTS
When applying this methodology, we found a significant increase in melanoma incidence in people aged
0–29 years from 1982 until the mid-1990s, followed
by a significant decrease since then under each of the
six “at risk” scenarios, including the original population (see Fig. 1B and Table I). Even under the extreme
assumption that all of the net population increase in
young Australians was due to overseas migration from
low risk countries, the incidence of melanoma still
decreased between 1996 and 2010 by 3.2% per year
(Table I). A driving factor of this is that the numbers
of melanomas diagnosed in this age group in Australia
reached a peak of about 635 in the mid-1990s before
decreasing to around 400/year from 2007 onward.

begun to increase while childhood melanoma incidence
rates also increased in that country (13).
Of particular note in these Australian melanoma trend
data since 1982 is the initial increase in melanoma
incidence among young Australians to the mid-1990s
followed by the significant decrease. By considering
only the first and last points of the data series, the
previous study (1) neglected these changing temporal
patterns and so those conclusions were based solely on
the beginning and end points of the time series.
In summary, after taking movements in population
composition into account, there is clear evidence for
a significant reduction in the incidence of melanoma
among young Australians since the mid-1990s. We
maintain that the timing and strength of the observed
trends in melanoma incidence, the specificity of the
changes to young people compared to older adults (14),
and evidence that sun protection programs have been
successful in changing sun protection attitudes and
behaviour (15) provide strong support for a key role
for these programs in the observed reduction in rates
of melanoma in young people in Australia.
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0% migration
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50% migration
75% migration
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Latest trend

Annual percentage change

1997–2010
1997–2010
1996–2011
1996–2011
1996–2011
1996–2011

–4.1 [–5.5 to –2.7]
–4.0 [–5.4 to –2.6]
–3.6 [–4.9 to –2.4]
–3.5 [–4.7 to –2.0]
–3.3 [–4.6 to –2.1]
–3.2 [–4.5 to –1.9]
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Dr Baade et al. used modelling to attempt to prove
that the incidence of melanoma was decreasing in
young Australians and that public health campaigns
have been a success. The modelling is flawed because
it shows that the incidence of melanoma was lower in
2009 than in 1982, even if all of the increase in the
population was due to dark skinned people who are at
low risk for melanoma. This could not possible be true
because more melanomas were removed from young
Australians in 2009 than in 1982 (1). If, as the model
suggests, there were the same number of susceptible
young people in these two years the incidence would
be higher in 2009. The data, rather than providing
strong evidence that migration is not the main reason
for the decrease in the incidence of melanoma in young
Australians, show that this model is unreliable.

The decrease in the incidence of melanoma, in the
entire young population, from the mid 1990s occurred
one generation onwards from the big increase in the
migration of low risk people to Australia. Migration
and the birth of migrants’ children would be expected
to influence the data hence the need to adjust the data.
The authors note that the incidence of melanoma
is increasing in young people in the United kingdom,
United States, and Nordic countries. This is the same
as in my finding after adjusting the data for the effects
of immigration. No doubt the incidence of melanoma
in Europe and the United States will be even higher
in young people when the incidence is calculated for
the susceptible population. Public health campaigns in
these countries, like in Australia, have failed and need
to be changed.
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