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Early, but not late
chronotypes, are up during
their biological night when
working the night shift

Bhatti et al1 recently examined the impact
of chronotype on melatonin levels in
shift-workers and concluded that ‘(…)
morning type shift-workers were better
able to maintain normal patterns of mela-
tonin secretion (…), suggesting that
morning types may be protected against
the negative effects of shift-work related
melatonin disruption’. However, their
data show that, compared to daytime
workers sleeping at night, early chrono-
types have lower melatonin levels than
late chronotypes during daytime sleep
after a nightshift. They also show a larger
difference in melatonin secretion during
their first regular night-time sleep after
night shifts (table 3, dichotomous categor-
isation: Δ=−34.6% and late types: Δ=
−4.2%), suggesting that early chronotypes
are more affected by working night shifts
than late chronotypes.

This makes sense when considering the
biological definition of chronotype,2 where
early chronotypes, with an earlier subject-
ive, internal night, exhibit an earlier peak in
melatonin secretion than late chronotypes.3

Night shift-work consequently coincides
with the subjective night of early types, but
only partially (or not) for later chronotypes,
so that earlier ones should be affected most
from working at night. Indeed, we have
shown that early chronotypes experience
poorer and shorter sleep after night
shifts, as compared to later ones.4 Recent
evidence further supports this assertion:
Papantoniou et al5 reported lower 24 h
melatonin levels in early versus late night-
shift workers.

Overall, the paper by Bhatti and collea-
gues remains difficult to interpret due to

several limitations, such as the non-
validated chronotyping approach with
arbitrary cut-off values and a priori
exclusion of night shift-workers who
sleep during the day on days off (and
who likely represent extreme late
chronotypes).
Future studies are needed to further

elucidate the interplay between working
times and the circadian system. Working
times should be evaluated on an external
(social) time-scale as well as an internal
(biological) one.
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Author response: early, but
not late chronotypes, are up
during their biological night
when working the night shift
We thank Drs Vetter and Schernhammer
for their continuing interest in our work
and their comments1 on our article.2 They
interpret our findings differently than we
do. Drs Vetter and Schernhammer suggest
that the larger differences observed in
melatonin secretion between early and late
chronotypes indicate that early chrono-
types are ‘more affected’ by night shift
work than later chronotypes. We argue
that since early compared to late chrono-
types also had higher levels of melatonin
during night work and night sleep, the
time period when melatonin levels nor-
mally rise and peak in the general popula-
tion, they may be better protected from
the carcinogenic effects of night shift
work. This is based on compelling evi-
dence indicating that melatonin secretion
during the night is most relevant to car-
cinogenesis rather than the average level of
melatonin secreted over a 24 h day.3–6

Our differing interpretations are an
excellent example of why it is so difficult to
do an epidemiological study of the adverse
effects of night shift work. It is not yet clear
what specific aspects of night shift work are
most detrimental or the nature of the path-
ways that are underlying the adverse effects
of night shift work. Our interpretation of
results is based on the assumption that the
impact of light at night on the melatonin
pathway is the primary driver of carcino-
genesis among night shift workers.
However, other pathways, such as reduced
sleep quality and impact on immune func-
tion,7 deserve further scrutiny. Future
research may reveal that other carcinogenic
pathways are, in fact, upregulated among
those with early chronotypes, thereby sug-
gesting that early chronotypes engaged in
night shift work are indeed at greater risk
of developing cancer.

We believe the limitations of the study
cited by Drs Vetter and Schernhammer
have relatively little impact on our results.
We used a validated tool to assess chrono-
type (the Composite Score of Morningness).
Our cut-points were indeed arbitrary, but
were robust to the choice of cut-points. We
excluded night shift workers that sleep
during the day on days off. This group con-
stituted a small minority of night shift
workers that are distinctly different in terms
of sleep behaviour. Thus, our results are
derived from a group that is reasonably rep-
resentative of the majority of people
engaged in fixed night shift work.
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