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Some mammals are seasonal breeders, with fertility depending on the
light—dark cycle, but humans are considered to be continuous breeders.
Whether human fecundability nonetheless varies with season has not
been well studied. In this journal issue, Wesselink et al. (2019) report
intriguing findings based on a large cohort of women attempting to
conceive without fertility treatment in North America (the PRESTO
study) and Denmark (the Snart Gravid study). Their analysis carefully
adjusted for the seasonal patterns of the initiations of attempts to
conceive, an important adjustment (Basso et al., 1995), which earlier
work had neglected. Based on the extensive data from the two cohorts,
they report that fecundability was evidently higher in the fall and lower
in the spring. Interestingly, the estimated amplitude of the effect was
greater at lower latitudes.

The authors base their inference on the estimated peak-to-trough
ratio of the seasonal shifted sine wave as their primary parameter;, and
they provide confidence intervals for that ratio rather than reporting
classical P-values or significance tests. Generally, | sympathize with the
rising preference for estimation (Amrhein et al., 2019) because estima-
tion can be both more meaningful and less prone to misinterpretation
than significance tests. However, for studies of seasonality, | believe
that P-values are needed.

First, as the authors acknowledge, their chosen parameter has an
irritating feature: because the estimated peak is by definition necessarily
higher than the estimated trough, the estimated peak-to-trough ratio
is going to be greater than |, even if there is no effect of season
whatsoever. The simulations provided for the ratio estimates under
a no-seasonality scenario partially address that issue but do little for
inference under alternatives to the null. A joint confidence region for
the two coefficients (of the sine and the cosine) in their model could
have provided an informative alternative approach, would not have
been subject to any boundary constraint, and would have also enabled
the calculation of a confidence arc (days of the year being on a circle)
for the location of the peak. However, both of those approaches (the
peak-to-trough confidence interval and the two-parameter confidence
region) require the strong assumption that the pattern is in fact a shifted
sinusoidal, an assumption that was not assessed. If that implicit assump-
tion is violated, then we cannot have confidence in confidence intervals.

In particular, the evidence from Denmark is obscured by the peak-
to-trough analytic approach. One could easily compute a 2-degree-
of-freedom chi-squared statistic (accompanied by the corresponding
P-value) based on the improvement in fit provided by a model with
the shifted sine wave compared with a null model representing the
total absence of a seasonal effect (both coefficients equal to 0). That
goodness-of-fit statistic would have provided a valid way to assess to
what extent the Danish data were consistent with no seasonal effect.
A point that is sometimes missed is that, unlike confidence intervals or
confidence regions for specified parameters, goodness-of-fit statistics
only require (for their validity) that we know the right model under
the no-effect scenario. Figure 2 of the paper suggests that fecundability
does seem to vary sinusoidally with the day of the year in North
America, while it could be seasonal but not sinusoidal in Denmark.

These statistical issues raise legitimate concerns about the analyses
that the authors present. Nevertheless, the observation that the esti-
mated peaks occurred at similar times of the year in Denmark and in
North America and that the least pronounced effects in North America
were in the upper latitudes (closer to Danish latitudes) lends credibility
to the findings and suggests to me that the data from the two regions
tell compatible stories about fecundability and season.

Suppose then that there is a seasonal pattern to fecundability in the
northern hemisphere. Whether that seasonal pattern is an artefact
secondary to factors that influence both fertility and the timing of
initiation of attempts (Basso et al., 995) or whether it is a real biologic
effect of the light—dark cycle or of behaviours and exposures (such as
diet) that influence fecundability (and vary with season) remains to be
explored.
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