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Sir,
Melasma is a common chronic acquired disorder of
hyperpigmentation found worldwide. The relationship
between sun exposure and melasma exacerbation is
commonly reported, as is the use of broad-spectrum
sunscreens in treating melasma [1]. However, the
seasonal variations in the prevalence or incidence of
melasma are not well established, having only been
examined in a single-center study in Nepal [2]. In the
absence of large-scale clinical epidemiological studies,
we used Google search data to conduct an ecological
study of seasonal patterns of public interest in melasma.
Google Trends was queried for the search term
“melasma” from January 1, 2011 to December 31,
2019 among users in the United States (US). Google
Trends outputs search interest data that is normalized
by time and geographic region. The single maximal
search interest value in each query is set as “100”,
and all other points are scaled proportionally. There
are mechanisms in place to detect and filter irregular
activity. Searches made very infrequently, duplicate
searches from the same person over a short period and
searches with special characters are filtered out [3].
Data from January 1, 2020 and after was excluded
to minimize the effect of the novel coronavirus-19
pandemic on search results. The data was acquired on
May 13, 2020 [4].
Cosinor analysis, which models seasonal patterns using
a sinusoidal equation, was performed on the dataset [5].
Cosinor analyses yield two p values, a sine and cosine p
value. If either p-value is less than the established value
of significance, the model detects significant seasonality.

Using the Bonferroni correction to address the multiple
comparison problem, the level of significance was
established at p<0.025 [5] In addition to providing
a seasonal peak and nadir, the model also provides
an amplitude which is half the extent of predictable
variation in a cycle. Cosinor analysis was performed in
R version 3.6.3 with “season” package [6,7].
A time series of monthly normalized search interest for
melasma in the US showed clear seasonal variations
that cycled annually (Figs. 1a and 1b). Cosinor
analysis showed that this seasonality in the US was
statistically significant (sin p<0.001, cos p<0.001),
with an amplitude of 22.1, a peak in June, and a nadir
in December (Fig. 1c).
This exploratory study shows that in the US, a country
with a primarily temperate climate, Google search
interest for melasma peaked in the summertime. This
pattern of seasonality of public interest in melasma
is unsurprising, given prior clinical reports of UV as
a trigger for melasma and a short theoretical latency
period between exposure and disease exacerbation [1].
However, we cannot exclude another confounding
variable driving these seasonal differences. A limitation
of the cosinor model is that it assumes a sinusoidal
pattern, which must be symmetric and may be too
restrictive in certain cases [5]. Furthermore, how well
seasonal variations in public interest, as measured by
Google search interest, mirror differences in incidence
requires further epidemiological or clinical studies.
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Figure 1: Graphical representations of normalized search interest, A. normalized search interest time series, B. mean normalized search interest
for each month of the year, C. cosinor models of normalized search interest, Jan=January, Feb=February, Mar=March, Apr=April, May=May,
Jun=June, Jul=July, Aug=August, Sep=September, Oct=October, Nov=November, Dec=December.
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