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Friday the 13th, Full

Moons, and Holiday
Blues: Ontario Death
Date Distributions

Jeffrey S. Rosenthal and Jennifer M. Dmetrichuk

mong society’s many super-

stitions is fear of Friday the

13th (“paraskevidekatria-
phobia”). It dates back to at least
a 14th century French raid of the
Knights Templar, if not to the thir-
teen attendees at the Last Supper,
and coincides with various famous
deaths and tragedies. Tens of mil-
lions of people fear these dates, lead-
ing to poor decisions and hundreds
of millions of dollars of lost business.
We have a personal interest in this
topic. One of us (Rosenthal) was

born on a Friday the 13th and has
written about luck and superstition.
The other (Dmetrichuk) is a coroner
and forensic pathologist who has
wondered about possible increased
death rates on these special dates.
Scientists usually dismiss such
superstitions, but the issue has
received fairly limited careful scien-
tific empirical study (see the Further
Reading section). This is unfortu-
nate since, if scientists believe that
these superstitions are unscientific,
we should be able to refute them

using science—specifically, on the
basis of statistical analysis. There is
something of a gap between scien-
tists’ dismissal of commonly-held
superstitious beliefs and their efforts
to refute those beliefs scientifically.

This article attempts to close
that gap and investigate whether
Friday the 13th and other super-
stitions have any basis in observed
fact. Specifically, we use data from
the Ontario coroner records in the
fifteen year period 2009-2023 to
investigate the effect of Friday the
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Figure 1. Friday 13th, Full Moons, and Halloween

13th and full moons and Halloween
on death rates. We then also investi-
gate some other statistical patterns
in death dates, such as excessive
deaths during the Christmas/
New Year holiday period, monthly
and seasonal effects, and whether
Valentine’s Dayleads to more suicides.

Data and Methods

Our data consists of the dates of
pronouncement of all deaths inves-
tigated by the Ontario Coroner’s
Office during the inclusive fifteen-
year period 2009-2023. This includes
all deaths occurring within the prov-
ince of Ontario that met criteria for
a coroner’s investigation under the
Coroners Act, including homicides,
suicides, accidents, and sudden and
unexpected natural deaths.

There are a total of 262,742
deaths in this data. Of these, 722
(0.27 percent) were discovered as
skeletal remains and are excluded
due to uncertainty regarding the
actual date of death. Another
7,962 (3.0 percent) have an unde-
termined manner of death and are
thus excluded due to uncertainty
regarding cause and/or manner of
death (often due to decomposition

changes). This leaves 254,058 death

dates in our study over a total time
period of 5,478 days, corresponding
to a baseline average death rate of
46.38 deaths per day. (The complete
list of dates is available for analysis
at probability.ca/DeathDates).

We wish to compare this baseline
rate to the death rates for specific
types of dates such as Friday the 13th,
etc. To determine if the observed dif-
terences are statistically significant,
we also need confidence intervals
for these rates. We compute them by
modeling the death counts as Poisson
distributed, giving an approximate 95
percent CI for the expected count as
“Count + 1.96 VCount.” The 95 per-
cent CI for the corresponding death
rate is then of the form “(Count +
1.96 YCount)/NumDates,” which
we use to determine the statistical
significance of various death rate
comparisons. In particular, this gives
295 percent CI for the baseline death
rate of 46.20-46.56, which is quite
narrow due to the large sample size.

The data also contains informa-
tion about the manner and death
factor classifications of the various
deaths. In our initial analyses, we
simply group all deaths together.
However, when those dates show
surprising patterns, we also make

use of manner and death factor
determination to delve deeper.

One limitation is that our data
specifies the date when a medical
professional officially assessed the
body and pronounced death. So, if
there is a delay in discovering the
body, the observed date of death
might differ from that on which
death occurred physiologically. To
somewhat account for this, we also
consider the days right after the
dates of interest (e.g. Saturday the
14th), to account for deaths which
were not pronounced until the fol-

lowing day.

Results—Friday 13th,
Full Moons, and
Halloween

So, with these data and methods in
hand, can we provide a sound statis-
tical analysis of the effects of these
special dates on death rates?

We begin with Friday the 13th.
We compute from our data that
there were a total 1,235 deaths over
27 such days, for a rate of 45.74 (CI
43.19-48.29, which is wider than
for the base rate due to the smaller
sample size). This rate is very similar
to (and in fact slightly less than) the
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Figure 2. December—January, All Deaths

baseline rate, with overlapping Cls,
indicating no evidence of any effect.

For Saturday the 14th (i.e., one
day after Friday the 13th, to account
for cases which were not pronounced
until the next day), there were 1,264
deaths over 27 such days, for a rate
of 46.81 (CI 44.23-49.40). This is
again very similar to baseline rate,
with overlapping Cls, again indicat-
ing no evidence of any effect. In short,
despite all the fear,and with apologies
to the millions of superstitious people
around the world, there is absolutely
no evidence in our data that Friday
the 13th is any more dangerous than
any other day in terms of suspicious
or unexpected deaths. Sorry, super-
stitious friends everywhere!

We next turn to full moons. By
accessing an official list of full moon
dates, and coordinating that with
our death data, we determined that
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there were a total of 8,790 deaths
on the 186 days of full moons over
our fifteen-year period. This gives
a death rate of 47.26 (CI 46.27-
48.25), which is slightly higher but
still overlaps the baseline rate of
46.38. And to accommodate for
delayed pronouncements, the 186
days right after those full moons had
a total of 8,669 cases, for arate 46.61
(CI45.63-47.59).So both CIs over-
lap with the baseline CI, again indi-
cating no evidence of any adverse
effect from full moons, either. Sorry,
werewolves everywhere!

As a final special day, we consider
October 31 (Halloween). Those 15
days had a total of 702 cases, for a
rate 46.80 (CI 43.34-50.26). This
again overlaps with baseline, as does
the day after (November 1) with rate
47.00 (CI 43.53-50.47). So, those
evil Halloween spirits also had no

significant effect on case rates. Sorry,
horror fans everywhere!

These various death rates and Cls
are summarized in Figure 1, which
shows the lack of statistically signifi-
cant effect on death rate from any of
these special days.

So no statistical effects from any
of these special days. Oh well. Does
that mean our data analysis is use-
less? No. We can still investigate
other temporal effects on death rates
to try to understand them better, as
we do next.

Results—
Holiday Period

The above conclusion is something
of a negative one: There are no
effects on death rates from super-
stitious dates like Friday the 13th or
full moons. However, before
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Figure 3. December—January, Myocardial infarction deaths only

abandoning our data, this leads to
another question: Are there any
other special date ranges, besides
these superstitious ones, which do
affect death rates® Why yes, it turns
out there are!

As shown in Figure 2,in contrast
to the previous special days, there do
seem to be elevated death counts
around the December—January
holiday period, in a roughly qua-
dratic curve “bulge” around the
holiday period.

Indeed, the holiday day range
December 24-31 has a total of 6,377
cases over 120 days, leading to a rate
53.14 (CI 51.84-54.45), which is
well above baseline, indicating a sig-
nificant effect of the holiday period.

And the specific date January 1 is
even higher, with 887 cases over 15
such days, for a rate of 59.13 (CI
55.24-63.02).

This leads to a puzzle: Why
should the death rate go up over
the holidays? Perhaps there is
an elevated suicide rate over this
period, due to holiday depression,
right? Wrong! There were a total
of 21,509 suicides over the 5,478
days of this study, giving a base-
line average rate of 3.93 per day
(CI3.87-3.98). During the holiday
periods, December 24-31, there
were 392 suicides over 120 days
for a rate of 3.27 (CI 2.94-3.59).
'This rate is actually lower than the
baseline rate, indicating that there

were actually fewer suicides over
the holiday period, not more. Even
January 1 itself had 62 suicides over
15 such days, for a rate of 4.13 (CI
3.10-5.16) which strongly overlaps
with baseline. Hence, suicides do
not explain the increased number
of death cases over the holiday
period. (As an aside, note that we
first adjusted the manners in Medi-
cal Assistance in Dying deaths, as
described in our previous work,
“Non-Natural Manners of Death
in Ontario: Effects of the COVID-
19 Pandemic and Related Public
Health Measures.”)

Perhaps there were more motor
vehicle deaths due to increased
travel? Wrong again! There were a
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Figure 4. All Deaths, by Month

total of 9,848 such deaths over the
5,478 days of this study, giving a
baseline rate of 1.80 (CI 1.76-1.83).
During the holiday periods, there
were 159 motor vehicle deaths over
120 days for arate of 1.32 (CI 1.12-
1.53), which is actually lower than
the baseline CI. And for January 1,
the rate is 1.60 (CI 0.96-2.24), very
similar. So, motor vehicle deaths also
do not explain the increased number
of cases over the holiday period.

Further investigation indicates that
this “bulge”is not caused by accidental
deaths but rather by natural deaths,
and in particular myocardial infarction
or heart attack deaths (Figure 3).

Mystery solved! But why should
MlIs be particularly prevalent over
the holidays?

To answer that question, we
need to look at the bigger picture of
monthly death patterns.
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Results—Monthly

Looking month-by-month shows
that the winter months of Janu-
ary [rate 50.28 (CI 49.64-50.92)],
February [48.18 (CI 47.52-
48.85)], November [47.47 (CI
46.84-48.11)], and December
[49.58 (CI 48.94-50.22)] are all
above baseline, while May [44.62
(CI 44.02-45.23)], June [44.00
(CI 43.38-44.61)], July [44.67 (CI
44.06-45.28)], and August [44.88
(CI 44.27-45.48)] are all below
baseline. In fact, the monthly rates
have a clear and striking pattern of
higher rates in the winter and lower
rates in the summer (Figure 4).
Why would there be such a
strong seasonal pattern? Perhaps
it is suicides this time? Nope! The
suicide monthly death dates are all
very similar, with no clear monthly
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or seasonal effects. Even the rate
for February 14 (Valentine’s Day)
itself is just slightly on the high side,
with the CI still strongly overlap-
ping with baseline. So that’s not it.
Similarly, neither homicide counts
nor motor vehicle deaths nor acci-
dental deaths nor drug overdoses
demonstrate any strong monthly
or seasonal effects. (And drownings
actually go the other way, with more
in the summer, but they are rare
enough to have little impact on the
total monthly rates.)

So what could be causing these
higher winter death rates? Further
investigation shows that it is actually
the natural deaths that are signifi-
cantly more common in the winter
than summer (Figure 5).

Closer study shows that MI
and pulmonary (breathing/respira-
tory) death counts are the primary
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Figure 5. Natural Deaths, by Month

drivers of this natural death monthly
pattern. Could that really be cor-
rect? Indeed, we discovered that
several medical studies (by T. Sheth
and colleagues, for example) have
determined MI incidents are more
common in winter months due to
some combination of cold weather
causing blood vessels to constrict,
exacerbation of existing heart con-
ditions such as angina, and extra
strain from shoveling snow and
trudging through slush, etc. Fur-
thermore, pulmonary death counts
also exhibit this same pattern,
presumably due to the increased
spread of respiratory illnesses and
the impact of cold weather on the
body’s defenses.

So suddenly the higher win-
ter death rates start to make more
sense! Those cold Ontario winters
lead to extra strains, which put more
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pressure on cardiovascular and
respiratory systems, leading to more
MI and pulmonary deaths. Nothing
magical or superstitious about it,
but a statistically significant effect
nonetheless. Mystery solved, again.

Results—Days of
the Week

Finally, we mention that there was
also a small effect from days of the
week. Indeed, Saturdays, Sundays,
and Mondays are slightly but signif-
icantly above baseline,and Tuesdays,
Wednesdays, Thursdays are slightly
but significantly below baseline
(Figure 6).

What could cause these day-of-
week effects? Closer investigation
indicates that accidental drug over-
doses and homicides both show a
slight increase on Saturdays and

Sundays, i.e., on weekends when
many people are off work. Not a
huge difference but just enough to
account for the (small) observed
day-of-week effect. Another mys-
tery solved!

Summary

Our study of Ontario death dates
over a fifteen-year period indi-
cates that, contrary to the claims of
superstitions, there is no significant
effect on death rates due to Friday
the 13th, full moons, or Halloween
(nor on the day after to account for
delayed reporting). While our data
is specific to Ontario, other studies
have shown similar results in other
jurisdictions (see Further Reading),
and there is no reason to think these
superstitions hold in some locations
but not others.
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Figure 6. Days of the Week
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However, there are indeed certain
temporal effects on death rates, not
from superstition but rather from
day-of-week and (especially) month
and season. In particular, the winter
months have significantly higher
rates of natural deaths, especially
from MI and pulmonary disease,
consistent with previous medical
studies. So, the next time someone
complains that misfortune befell
them on a Friday the 13th, ask
them if it was due to a cold winter
month instead!

In closing, we note that although
Friday 13th and full moons have no
significant effect on death rates, the
effects of breaking a mirror within
seven years have yet to be investi-

gated.
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