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Abstract

We investigate why the USA, unlike Canada and Western European countries, has a
sustained exceedingly large mortality in the “COVID-era” occurring from March 2020 to
present (October 2021). All-cause mortality by time is the most reliable data for
detecting true catastrophic events causing death, and for gauging the population-level
impact of any surge in deaths from any cause. The behaviour of the USA all-cause
mortality by time (week, year), by age group, by sex, and by state is contrary to
pandemic behaviour caused by a new respiratory disease virus for which there is no
prior natural immunity in the population. Its seasonal structure (summer maxima), age-
group distribution (young residents), and large state-wise heterogeneity are
unprecedented and are opposite to viral respiratory disease behaviour, pandemic or
not. We conclude that a pandemic did not occur. We infer that persistent chronic
psychological stress induced by the long-lasting government-imposed societal and
economic transformations during the COVID-era converted the existing societal
(poverty), public-health (obesity) and hot-climate risk factors into deadly agents, largely
acting together, with devastating population-level consequences against large pools of
vulnerable and disadvantaged residents of the USA, far above preexisting pre-COVID-
era mortality in those pools. We also find a large COVID-era USA pneumonia epidemic
that is not mentioned in the media or significantly in the scientific literature, which was
not adequately addressed. Many COVID-19-assigned deaths may be misdiagnosed
bacterial pneumonia deaths. The massive vaccination campaign (380 M administered
doses, 178 M fully vaccinated individuals, mainly January-August 2021 and March-
August 2021, respectively) had no detectable mitigating effect, and may have
contributed to making the younger population more vulnerable (35-64 years, summer-
2021 mortality).
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Summary

We studied all-cause mortality (ACM) by time (week, year) 2013-2021 for the USA,
resolved by state, or by age group, in relation to several socio-geo-economic and
climatic variables (poverty, obesity, climatic temperature, population density,
geographical region, and summer heatwaves).

We calculate “excess” mortality, by calendar-year or (summer to summer) cycle-year or
selected ranges of weeks, as the week-by-week ACM above a summer baseline (SB)
ACM, which has a monotonic and linear variation on the decadal timescale, 2013-2019,

extrapolated into 2021.

Unlike Canada and Western European countries, the USA has a dramatic anomalous
increase in both ACM by year and “excess” ACM by year in 2020 and 2021, which
started immediately following the World Health Organization (WHO) 11 March 2020
declaration of a pandemic. Nothing of this magnitude occurs in other nations. The
USA'’s yearly mortality in 2020-2021 is equal to (2020) and greater than (2021) the
mortality by year occurring in its domestic population just after the Second World War.

Regarding geo-temporal variations in ACM by week (ACM/w) and in excess (above-SB)
ACM by week (ACM-SB/w), we find that there are two distinct periods: the “COVID-era”
(March 2020 to present), and the “pre-COVID-era” (prior to March 2020). Normal
epidemiological variations occur in the pre-COVID-era, as has been observed for more
than a century, in all mid-latitude Northern hemisphere jurisdictions having reliable data;
whereas there is unprecedented state-wise jurisdictional and regional geographical
heterogeneity in ACM by time in the COVID-era, which is contrary to theoretical
pandemic behaviour caused by a new virus for which there is no prior natural immunity

in the population.

COVID-era time-integrated seasonal and yearly features of ACM-SB/w significantly
correlate with poverty (PV), obesity (OB), and climatic temperature (Tav), by state; and



differ by age group. The correlations account for the state-to-state heterogeneity, with
notable outliers in one feature (March-June 2020) of the ACM-SB/w; and such
correlations do not occur in pre-COVID-era cycle-year excess mortality. The co-
associations of excess deaths with PV, OB and Tav occur only in the COVID-era. We
show that normal (pre-COVID) excess (winter season) deaths — largely attributed to
viral respiratory diseases occurring in the elderly — occur irrespective of PV, OB and
climate, and that there is solely a correlation to age structure of the population in the
state.

An example of a co-correlation is the relation between the summer-2020 excess
mortality normalized by population (smpl/pop) and the product of OB and PV (OB.PV),
state-by-state (see article for details):
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A similar large excess of deaths occurred in the summer 2021, which is also strongly
co-correlated with poverty, obesity and regional climate. In addition, we showed that
these 2020 and 2021 summer mortalities and massive fall-winter-2020-2021 mortality,
unlike with viral respiratory disease deaths, occur in younger people, over broad age
categories.

In the correlations that we identified, the 2020 and 2021 summer excess (above-SB)

mortalities extend to zero values for sufficiently small values of poverty, obesity or



summer temperatures, or their combinations, such as the product of poverty and

obesity.

We also found, for example, that the onset of the COVID-era is associated with an
increase in deaths of 15-34 year olds to a new plateau in ACM/w (approximately 400

more deaths per week), which does not return to normal over the period studied.

The behaviour of all-cause mortality in the COVID-era is irreconcilable with a pandemic

caused by a new virus for which there is no prior natural immunity in the population.

On the contrary, we concluded that the COVID-era deaths are of two types:

e A large narrow peak (in ACM/w) occurring immediately after the WHO
declaration of a pandemic apparently caused by the aggressive novel
government and medical responses that were applied in certain specific state
jurisdictions, against sick elderly populations (34 states do not significantly exhibit
this feature).

e Summer-2020, fall-winter-2020-2021, and summer-2021 peaks and excesses (in
ACM/w), which co-correlate with poverty, obesity and regional climate,
presumably caused by chronic psychological stress induced by the government
and medical responses, which massively disrupted lives and society, and
affected broad age groups, as young as 15 year olds.

Therefore, a pandemic did not occur; but an unprecedented systemic aggression
against large pools of vulnerable and disadvantaged residents of the USA did occur. We
interpret that the persistent chronic psychological stress induced by the societal and
economic transformation of the COVID-era converted the existing societal (poverty),
public-health (obesity) and hot-climate risk factors into deadly agents, largely acting
together, with devastating population-level consequences, far beyond the deaths that
would have occurred from the pre-COVID-era background of preexisting risk factors.
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Abbreviation Name Units Description Notes
85+ 85+ People Population estimate of people of 85 years old an over as of
July 1st of the year
85+/pop 85+ by population % Proport!on of the people of 85 years old and older in the
population
ACM All-cause mortality Deaths Total degths from all causes (occurring in a defined period and
for a defined place)
ACM/w vAvlcla-;I? use mortality by Deaths/w Total deaths from all causes occurring per week
ACM/AW/pop ACM/w by population Deaths/w/pop Total dgaths from all causes occurring per week normalized by
population
ACM/ly CEI)I;ause mortality by Deathsly Total deaths from all causes occurring per year
. Total deaths f Il [ lized b
ACMJy/pop ACMJy by population Deaths/y/pop ota ga s from all causes occurring per year normalized by
population
ACM-SB AII-cal.use mmug summer Deaths Difference between total deaths from all causes and deaths 1
baseline mortality from all causes of the summer baseline
ACM-SB/w ACM-SB by week Deaths/w Difference between total deaths from all causes and deaths
from all causes of the summer baseline per week
Difference between total deaths from all causes and deaths
ACM-SB/w/pop | ACM-SB/w by population | Deaths/w/pop | from all causes of the summer baseline per week normalized

by population ("Proportion of excess mortality per week")

av

Average

Arithmetic mean of all the values of a data set

(av-med)/av

Average minus median
divided by average

Ratio between the difference between the average and the
median and the average of the values of a data set

av-sd

Average minus standard
deviation

Difference between the average and the standard deviation of
the values in a data set
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Coronavirus disease

“Coronavirus disease 2019 is a contagious disease caused by

COVID-19 2019 NIA severe acute respiratory syndrome coronavirus 2”
Integrated deaths of ACM-SB between week 11 of 2020 (week
cvpl COVID-peak 1 Deaths of March 9, 2020) and week 25 of 2020 (week of June 15,
2020), inclusively
COVID-peak 1 by : .
cvpl/pop population Deaths/pop COVID-peak 1 normalized by population
Integrated deaths of ACM-SB between week 40 of 2020 (week
cvp2 COVID-peak 2 Deaths of September 28, 2020) and week 11 of 2021 (week of March
15, 2021), inclusively
COVID-peak 2 by . :
cvp2/pop population Deaths/pop COVID-peak 2 normalized by population
med Median The 50th percentile of values in a data set
neg-cor Negative correlation
: Prevalence of self-reported obesity by state and territory
OB Obesit % . . .
estty ° (BRFSS (Behavioral Risk Factor Surveillance System), 2020)
OB.PV Obesity times poverty Product of obesity and poverty
pSB Pneumonla surr_1mer Deaths Pneumonia assigned-deaths baseline trend
baseline mortality
Pneumonia- Pneumon.la minus Difference between total pneumonia-assigned deaths and
pneumonia summer Deaths . . .
pSB . . summer baseline pneumonia-assigned deaths
baseline mortality
Pneumonia, Influenza . ) . .
PIC and/or COVID-19 Deaths Deaths from the following causes: pneumonia and/or influenza
: and/or COVID-19
mortality
PIC minus pngumonla Difference between PIC-assigned deaths and summer
PIC-pSB summer baseline Deaths . . .
. baseline pneumonia-assigned deaths
mortality
ACM-SB - Difference between ACM-SB ("excess") and PIC-pSB ("PIC
ACM-SB minus PIC-pSB | Deaths above pneumonia-baseline") deaths

PIC-pSB




15

Resident population estimate for the states of the USA as of

pop Population People July 1st of the year
0opD Population density People/mile? Number of inhabitants pgr unit surface area (average
population per square mile)
pos-cor Positive correlation
PV Poverty % Estimated percent of people of all ages in poverty
Linear baseline of mortality independent of winter mortality
SB Summer baseline Deaths estimated from the summer trough weeks 26 to 37, inclusively,
of summers 2013 to 2019, inclusively
o Standard deviation Measure of the amount of variation or dispersion of values in a
data set
Standard deviation Ratio between the standard deviation and the average of the
sd/av -
divided by average values of a data set
Integrated deaths of ACM-SB between week 26 of 2020 (week
smpl Summer-peak 1 Deaths of June 22, 2020) and week 39 of 2020 (week of September
21, 2020), inclusively
smpl/pop ss&gizgeak 1 by Deaths/pop Summer-peak 1 divided by population
Integrated deaths of ACM-SB between week 26 of 2021 (week
smp?2 Summer-peak 2 Deaths of June 28, 2021) and week 37 of 2021 (week of September
13, 2021), inclusively
smp2/pop ssg:;rlr;(tei:r?eak 2 by Deaths/pop Summer-peak 2 divided by population
Average daily average temperature, where an average daily
Tav Average temperature °F temperature is the average between the max and min daily
temperatures
Tav 2020 Average temperature in o F Average daily average temperature over the calendar-year
2020 2020
Tmax Maximum temperature °F Average daily maximum temperature
Tmax Jul-Aug | Maximum temperature in | | F Average daily maximum temperature over July and August
2020 July and August 2020 2020




16

Here USA means continental USA, which are 49 states,

USA United States of America | N/A including the District of Columbia and excluding Alaska and
Hawaii
Integrated deaths of ACM-SB between the week 31 of a year
WB Winter burden Deathsly N and the week 30 of a year N+1, inclusively (which is the
definition of a cycle-year)
Winter burden by . . :
WB/pop Deaths/y/pop | Winter burden normalized by population

population

1 Also called "all-cause above-SB" or "excess" deaths in the text

2 Also called "March-June 2020 peak" or "covid peak" or "spring-2020 peak" or "spring-2020 excess mortality" in the text
3 Also called "fall-winter-2020-2021 excess mortality” in the text

4 Also called "summer-2020 excess mortality" in the text
5 Also called "summer-2021 excess mortality" in the text
6 If a year is placed in front, it means it's the WB of this cycle-year

7 If a year is placed in front, it means it's the WB/pop of this cycle-year
N/A stands for not applicable
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1. Introduction

A small but growing number of researchers are recognizing that it is essential to
examine all-cause mortality (ACM), and excess deaths from all causes compared with
projections from historic trends, to make sense of the events surrounding COVID-19
(Jacobson and Jokela, 2021) (Kontopantelis et al., 2021) (Rancourt, 2020) (Rancourt et
al., 2020) (Rancourt et al., 2021) (Woolf et al., 2021).

In our prior analyses of ACM by time (by day, week, month, year) for many countries
(and by province, state, region or county), we showed that the data in the COVID-era
(March 2020 to present) is inconsistent with a viral respiratory disease pandemic, in that
the mortality is highly heterogeneous between jurisdictions, with no anomalies in most
places, and hot spots or hot regions with deaths that are synchronous with aggressive
local or regional responses, both medical and governmental (Rancourt, 2020) (Rancourt
et al., 2020) (Rancourt et al., 2021).

The surges in all-cause deaths are highly localized geographically (by jurisdiction) and
in time, which is contrary to pandemic behaviour; but is consistent with the surges being
caused by the known government and medical responses (Rancourt, 2020) (Rancourt
et al., 2020) (Rancourt et al., 2021).

In particular, Canada shows no evidence of a pandemic, since ACM by year (ACM/y) in
the COVID-era is squarely on the linear trend of the previous decade. In addition, the
ACM by week (ACM/w) data for Canada shows large province-level heterogeneity of
temporal and seasonal changes in ACM, by sex and by age group, that must be

ascribed to the impacts of medical and governmental measures (Rancourt et al., 2021).

We have also extensively studied ACM by time (day, month, year) for France, at many

jurisdictional levels (regions, departments, communes), in comparison to high-resolution
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data for institutional occupancies and drug use (Rancourt et al., 2020) (and

unpublished), and examined data for European countries, to various degrees of detail.

We reported on the USA in our prior articles about ACM, concentrating on the

spectacular hot-spot anomalies that occurred in March through May 2020 (Rancourt,

2020) (Rancourt et al., 2020). Here, we extend our analysis for the USA, up to presently

available data, and include socio-geo-economic and climatic data.

The ACM data for the USA in the COVID-era has shocking features, unlike anything

else in the world. The USA is unique in this regard. Above-decadal-trend deaths in the

COVID-era are massive. Nothing like this occurs in neighbouring Canada. Nothing like

this occurs in Western European countries. Similar surges occur in Eastern European

countries, but are not of the same large magnitudes as in the USA.

Our goal was to describe the most that can be rigorously inferred from ACM by time,

jurisdiction, age group, and sex, in order to elucidate the nature of the massive excess

mortality that occurred in the USA in the COVID-era, and delimit its likely causes, with

an eye to known mechanisms of disease vulnerability (psychoneuroimmunology, and

stress-immune-survival relationships for humans). Therefore, we examined socio-geo-

economic data, including:

Age structure of the population

Population density

Racial considerations

Obesity

Poverty (also median household income)
Climatic temperatures

Vaccination status (COVID-19 and flu vaccines)
Antibiotic prescription rates



2. Data and methods

Table 1 describes data used in this work and the sources of the data.

19

Data Country Period Time scale | Filters Source
ACM USA 2013-2021* | Week State CDC, 2021a
ACM USA 2013-2021* | Week Age group1 CDC, 2021a
Age group?,
ACM USA 2020-2021** | Week CDC, 2021b
sex
; | CDC, 2021a
5 Age group”,
ACM USA 1900-2020° | Year CDC, 2021c
sex
CDC, 2021d
Age group®,
ACM USA 1900-1998 | Year CDC, 2021c
sex
Age group”,
ACM USA 1968-2016 | Year CDC, 2021d
sex
Obesity USA 2020 Year State CDC, 2021e
P-I-C USA 2013-2021* | Week - CDC, 2021a
CDC, 2021c
, | CDC, 2021d
, 8 Age group”,
Population USA 1900-2020 Year US Census
sex
Bureau,
2021b
. Age group®,
Population USA 1900-1997 Year CDC, 2021c
sex
. Age group®,
Population USA 1968-2016 Year CDC, 2021d
sex
Population USA 2010-2020 | Year State US Census




20

Bureau,
2021a

US Census
State, age

Population USA 2010-2020" | Year 5 Bureau,
group’, sex
2021b

US Census
Density USA 1910-2020* | Decade State Bureau,
2021c

US Census
Poverty USA 2019 Year State Bureau,
2021d

Temperature | USA 1895-2021"" | Month State’ NOAA, 2021

Vaccines USA 2020-2021" | Day - CDC, 2021f

StatCan,
2021

ACM Canada 2010-2021"" | Week -

Table 1. Data retrieved. USA means continental USA, composed of 49 states, including the
District of Columbia and excluding Alaska and Hawaii, unless otherwise stated in the text.

* At the date of access, data were available from week-40 of 2013 to week-40 of 2021. Usable
data are until week-37 of 2021, due to insufficient data in later weeks, which gives a large
artifact (anomalous drop in mortality, see Appendix). For the work on USA at the state level, we
could add the missing weeks of 2013 (week-1 of 2013 to week-39 of 2020) thanks to a
previously downloaded file (downloaded on June 24, 2020) from the same website (CDC,
2021a), which was including those weeks back then.

** At the date of access, data were available from week-1 of 2020 (week ending on January 4,
2020) to week-40 of 2021 (week ending on October 9, 2021). Usable data are until week-37 of
2021 (week ending on September 18, 2021), due to insufficient data in later weeks, which gives
a large artifact (anomalous drop in mortality).

*** At the date of access, data were available until August 2021.

$ These data are a combination of the data found in CDC 2021a, CDC 2021c and CDC 2021d.
%8 These data are a combination of the data found in CDC 2021¢, CDC 2021d and US Census
Bureau 2021b.

*In our work, we use the population data of the year 2020 (census estimate).

* In our work, we use the population density data of the year 2020.

* At the date of access, data were available from December 14, 2020 (week-51 of 2020) to
September 27, 2021 (week-39 of 2021).




21

™ At the date of access, data were available from week-1 of 2010 (week ending on January 9,
2010) to week-30 of 2021 (week ending on July 31, 2021). Usable data are until week-20 of
2021 (week ending on May 22, 2021) due to not consolidated data in later weeks, which gives a
large artifact (anomalous drop in mortality).

! 3 age groups: <18, 18-64, 65+

211 age groups: <1, 1-4, 5-14, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, 85+

%12 age groups: <1, 1-4, 5-14, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, 85+, unknown
* 14 age groups: <1, 1-4, 5-9, 10-14, 15-19, 20-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84,
85+, not stated

® 19 age groups: <1, 1-4, 5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54,
55-59, 60-64, 65-69, 70-74, 75-79, 80-84, 85+

® 86 age groups: by 1 year age group, from 0 to 85+

" Temperatures are not available for the District of Columbia.

StatCan (2021) defines a death as “the permanent disappearance of all evidence of life
at any time after a live birth has taken place” and excludes stillbirths. StatCan specifies
that the ACM for 2020 and 2021 is provisional and subject to change, and that the
counts of deaths “have been rounded to a neighbouring multiple of 5 to meet the

confidentiality requirements of the Statistics Act”.

According to CDC (CDC, 2021a):

e “[...] pneumonia, influenza and/or COVID-19 (PIC) deaths are identified based on
ICD-10 multiple cause of death codes.”

e “NCHS Mortality Surveillance System data are presented by the week the death
occurred at the national, state, and HHS Region levels, based on the state of
residence of the decedent.”

¢ “Not all deaths are reported within a week of death therefore data for earlier
weeks are continually revised and the proportion of deaths due to P&l or PIC
may increase or decrease as new and updated death certificate data are
received by NCHS.”

e “The COVID-19 death counts reported by NCHS and presented here are
provisional and will not match counts in other sources, such as media reports or
numbers from county health departments. COVID-19 deaths may be classified or
defined differently in various reporting and surveillance systems. Death counts
reported by NCHS include deaths that have COVID-19 listed as a cause of
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death and may include laboratory confirmed COVID-19 deaths and
clinically confirmed COVID-19 deaths. Provisional death counts reported by
NCHS track approximately 1-2 weeks behind other published data sources on
the number of COVID-19 deaths in the U.S. These reasons may partly account
for differences between NCHS reported death counts and death counts reported
in other sources.”

e “In previous seasons, the NCHS surveillance data were used to calculate the
percent of all deaths occurring each week that had pneumonia and/or influenza
(P&I) listed as a cause of death. Because of the ongoing COVID-19 pandemic,
COVID-19 coded deaths were added to P&l to create the PIC (pneumonia,
influenza, and/or COVID-19) classification. PIC includes all deaths with
pneumonia, influenza, and/or COVID-19 listed on the death certificate.
Because many influenza deaths and many COVID-19 deaths have pneumonia
included on the death certificate, P&l no longer measures the impact of influenza
in the same way that it has in the past. This is because the proportion of
pneumonia deaths associated with influenza is now influenced by COVID-19-
related pneumonia. The PIC percentage and the number of influenza and
number of COVID-19 deaths will be presented in order to help better understand
the impact of these viruses on mortality and the relative contribution of each virus
to PIC mortality.”

For all the scatter plots presented in this article, the following colour-code is applied for
the 49 continental states of the USA (including District of Columbia, excluding Alaska

and Hawaii).

® Alabama @ Arizona @ Arkansas @ California @ Colorado @ Connecticut ® Delaware @ District of Columbia @ Florida

® Georgia ®1daho @lllinois ®Indiana ®lowa ® Kansas ® Kentucky ® Louisiana ® Maine ® Maryland
Massachusetts @ Michigan ®Minnesota @ Mississippi @ Missouri @Montana ®Nebraska @Nevada @ New Hampshire

®New Jersey @New Mexico @ New York @®North Carolina ®North Dakota @®Ohio @ Oklahoma @ Oregon @ Pennsylvania

®Rhode Island @South Carolina ®South Dakota @Tennessee @Texas @ Utah @ Vermont @ Virginia ® Washington

West Virginia @ Wisconsin @ Wyoming
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The main points of our methodology are as follows.

We work with all-cause mortality (ACM), deaths from all causes, in order to avoid the
uncertainty and bias in attributing a cause of death, in this context of COVID-19 in which
cause of death is not simple nor obvious. ACM data is available by jurisdiction (state,
country, county), by age group, by race, by sex, and by time (day, week, year). We can
normalize group-specific ACM totals by the respective populations of the relevant
groups, in order to allow comparisons between jurisdictions or different groups, on a

per-population basis.

Generally, in jurisdictions that exhibit seasonal winter maximums of mortality, the
bottom-values of mortality in the summer troughs follow a straight-line trend on a
decadal or shorter timescale. We call this trend-line the “summer baseline” (SB), and we

use it to count above-SB deaths, when we wish to thus quantify “excess deaths”.

In other words, we are following our previous methodology in which we argued that
mortality by time (day, week, month) is best analyzed using a SB, and winter burden
(WB) deaths above the SB, over a (natural) cycle-year from summer to following
summer, rather than use assumed underlying sinusoidal seasonal variations of any
presumed component(s), since such sinusoidal theoretical curves fail to represent the
data or any of its inferred principle components (e.g., Simonsen et al., 1997). Although
the summer trough mortality values follow a linear local trend by time (in normal, pre-
COVID-era, circumstances), above-SB features have significant randomness in their
season to season variations, suggesting that summer baseline mortality is
representative of “stable” mortality not influenced by the many different and seasonally
variable winter-time life-threatening health challenges (Rancourt, 2020) (Rancourt et al.,
2020) (Rancourt et al., 2021).

SB estimation at the state level
The linear summer baseline (SB) is a least-squares fit to the summer troughs for

summer-2013 through summer-2019, using the summer trough weeks 27 to 36,
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included, for all the states of the continental USA, except for Alabama and Wisconsin for
summer-2014 and summer-2015, respectively, and corrected by 1 % (see below). For
Alabama, only the weeks [30-32] were used for summer-2014 as drops in data are seen
for weeks [27-29] and weeks [33-36] of 2014 (see Appendix). For Wisconsin, only the
weeks [27-29] and [33-36] were used for summer-2015 as a drop in data is seen for
weeks [30-32] of 2015 (see Appendix). We corrected the SB by 1 % so as to lower the
SB and make it match the bottoms of the summer troughs. We also estimated the SB
taking different summer periods, from the shortest to the largest: weeks [30-32], weeks
[29-33], weeks [28-35] and weeks [27-36], to determine our 1 % correction. We found
that the larger the period, the better the estimate of the SB slope, but also the higher the
estimate of the SB intercept, as the last weeks towards the previous winter season and
the first weeks towards the next winter season are included. We thus decided to
estimate the SB with the largest summer period (weeks [26-37]) and lower the intercept
by 1 % (no correction leading to a too high intercept and a correction factor of 2 %
leading to a too low intercept). The SB is so estimated between the weeks 26 and 37
(inclusively) of each summer of the pre-COVID-era (summers 2013 to 2019), which
corresponds to the weeks laying from the beginning of July to the beginning of

September.

SB estimation at the national level
e For work involving the states, the SB estimate of the USA is a sum of the SB
estimates of each individual state.
e For work not involving the states, the SB is a least-squares fit to the summer
troughs for summer-2014 through summer-2019, using the summer trough
weeks 27 to 36, included, for the whole USA (including Alaska and Hawaii) with

no correction, since none was needed.

In the same way that we thus quantify a winter burden of deaths in a given cycle-year,
we can also quantify an excess (above-SB) of deaths over any period of time, such as
over a period that captures any prominent features in ACM by time. We defined such

periods of interest occurring in the COVID-era: a spring-2020 peak (cvpl),
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summer-2020 (smpl), the fall-winter-2020-2021 maximum (cvp2), and summer-2021

(smp2), as specified in the text.

3. Results, analysis and discussion

3.1. All-cause mortality per year, USA, 1900-2020

We start by examining ACM/y (per calendar-year) in the USA, for the years 1900
through 2020. This is shown in Figure 1.

ACM/y, USA, 1900-2020

3,5M

2,5M

Deaths/y

0,5M

0,0M
1900 1920 1940 1960 1980 2000 2020

Figure 1. All-cause mortality by calendar-year in the USA from 1900 to 2020. Data were
retrieved as described in Table 1.

The ACM/y 1900-2020 has the following main features. First, it has a generally
increasing trend over the entire period, with a slope of approximately 16K deaths per
year per year (16K/yly) in the region 1920-2010. The overall increasing trend is due to
population growth. One needs to normalize by population to remove this dominant effect

(see below). Second, there is a large increase in 1918, which corresponds to the so-
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called “1918 Flu Pandemic”. Third, there is a large increase in 2020, which corresponds
to the first year of the COVID-era. Fourth, there are notable increases in the late-1920s
and mid-1930s, which correspond to the hardships associated with The Great
Depression and the accompanying decade-long Dust Bowl droughts of the Midwest.
Fifth (by omission), there are no detected increases that would correspond to any of the
major 20th-21st century influenza pandemics that are described to have occurred in

1957-58, 1968, and 2009 (Doshi, 2008) (Doshi, 2011).

These main features in ACM/y are clarified and enhanced on examining ACM/y by age
group (available for 1900-2016). This is shown for all the ages, excluding <1 year,

divided into 10 age groups in Figure 2.
ACM/y. USA. by age group. 1900-2016

Age group ®71-4 ®5-14 ®15-24 @25-34

200K

150K

Deaths/y

=]
=]
-~

50K

0K

1900 1920 1940 1960 1980 2000 2020
Figure 2a. All-cause mortality by year in the USA for the 1-4, 5-14, 15-24 and 25-34 years
age groups, from 1900 to 2016. Data are displayed per calendar-year. Data were retrieved as
described in Table 1.
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ACM/y. USA, by age group, 1900-2016
Age group @35-44 @45-54

200K

180K

160K

140K

120K

Deaths/y

100K
80K
60K
40K

20K
1900 1920 1940 1960 1980 2000 2020

Figure 2b. All-cause mortality by year in the USA for the 35-44 and 45-54 years age
groups, from 1900 to 2016. Data are displayed per calendar-year. Data were retrieved as
described in Table 1.

ACM/y. USA, by age group. 1900-2016
Age group @55-64 @55-74 @75-84 @385+
0,5M

0,86M

0,7M

Deaths/y

1900 1920 1940 1960 1980 2000 2020

Figure 2c. All-cause mortality by year in the USA for the 55-64, 65-74, 75-84 and 85+ years
age groups, from 1900 to 2016. Data are displayed per calendar-year. Data were retrieved as
described in Table 1.

The ACM/y 1900-2016 by age-group data allows the following observations to be made.



28

Regarding 1918, the event was devastating for the age groups 15-24 years and 25-34
years, much less so for the age groups 35-44 years and 45-54 years, and virtually
undetected for those 55 years and older, which would be very surprising for influenza. In
fact, we know that most of the deaths were associated with massive bacterial lung
infections (Morens et al., 2008) (Chien et al., 2009) (Sheng et al., 2011), in an era
predating antibiotics, in a period massively perturbed by a world war, and that the event

was concomitant with typhoid epidemics in Europe and Russia.

Regarding The Great Depression and the Dust Bowl devastation, the late-1920s and
mid-1930s increases in ACM/y are prominent for the 15-24, 25-34, 35-44 and 45-54

years age groups, but are not detected for 55 year olds and older.

Regarding 20th-21st century purported influenza pandemics, there is no trace of
increased mortality for 1957-58, 1968, and 2009, in any age group, including the older
age groups of 55-64, 65-74, 75-84, and 85+ years. Clearly, these 20th century declared
pandemics had negligible impacts on all-cause mortality; not comparable to the large
impacts of the events of 1918, late-1920s-mid-1930s, <1945, and 2020, which are
associated with major socio-economic upheavals (the First World War, The Great
Depression and Dust Bowl, the Second World War, and the medical and government

response to the declared COVID-19 pandemic, respectively).

The ACM/y by age group has long-period (decadal) variations with notable broad
minima occurring at approximately:

~1975-1980: 35-44 years age group

~1985-1990: 45-54 years age group

~1995-2000: 55-64 years age group

~2005-2010: 65-74 years age group

~2010-2015: 75-84 years age group

These variations are due to the post Second World War baby boom effects on

population.



The population of the USA varied from 1900 to 2020 as shown in Figure 3 (and from
1900 to 2016 for the age groups).

Population, USA, 1900-2020
350M

300M
250M

200M

Population

150M
100M
50M

oM
1900 1920 1940 1960 1980 2000 2020

Figure 3a. Population of the USA from 1900 to 2020. Data are displayed per calendar-year.
Data were retrieved as described in Table 1.

Population, USA, by age group, 1900-2016
Age group ®<1 @1-4 ®5-14 ®15-24 @25-34 ®35-44 @45-54 @55-64 @65-74 @75-34 @35+
50M

40M

e

30M

Population

20M

10M

1960 1980 2000 2020

Figure 3b. Population of the USA by age group from 1900 to 2016. Data are displayed per
calendar-year. Data were retrieved as described in Table 1.
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Here (Figure 3a), we see a large dip in population at 1943-1945, related to the Second
World War. The slope to population versus time also changes dramatically at 1943-
1945, increasing after the war, in accordance with the known baby boom. The
population by age group (Figure 3b) confirms that the dip at 1943-1945 is solely from
the 15-24 and 25-34 years age groups, especially 15-24 years. This figure (Figure 3b)
also shows the dramatic consequences of the baby boom, showing itself, age group
after age group, as the baby boomers age. The monotonic increase in the 85+ years
population (Figure 3b) is directly the cause of the monotonic increase in 85+ years

deaths (Figure 2c).

Next, we normalize ACM/y (Figure 1) by population (Figure 3a), 1900-2020, to obtain
ACMl/y/pop shown in Figure 4a.

ACM/y/pop. USA., 1900-2020

0,015

Deaths/y/pop

0,010

1900 1920 1940 1960 1980 2000 2020

Figure 4a. All-cause mortality by year normalized by population for the USA from 1900 to
2020. Data are displayed per calendar-year. Data were retrieved as described in Table 1.

This allows us to see ACM/y expressed as a fraction of population. We again see the

gigantic catastrophe that was the 1918 event (pneumonia/typhoid, wartime upheaval),
peaks in the late-1920s and mid-1930s (Great Depression, Dust Bowl), a peak in the

Second World War period (young men, 15-24 and 25-34 years age groups, as per
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Figure 3b), relatively uneventful mortality after 1945 (no public health catastrophes

detected), no sign of the announced pandemics of 1957-58, 1968, and 2009, and the

COVID-era increase of 2020 (a subject of this article).

The mortality events of the late 1920s, mid-1930s and <1945, and the >1945 uneventful
period, are elucidated further by examining ACM/y/pop resolved by age group and by

sex, as per the following.

ACM/y/pop, USA, 15-24 age group, by sex, 1900-1997

Sex ®@Female @ Male

1,0E-002

Deaths/y/pop

ANV

0,0E+000
1980 2000

1900 1920 1940 1960

Figure 4b. All-cause mortality by year normalized by population for the USA for the 15-24
years age group, for each of both sexes, from 1900 to 1997. The population of the specific
age group and sex is used for each normalization. Data are displayed per calendar-year. Data

were retrieved as described in Table 1.
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ACM/y/pop, USA, 25-34 age group, by sex, 1900-1997
Sex ®Female ®Male

2,0E-002

1,0E-002

Deaths/y/pop

0,0E+000
1900 1920 1940 1960 1980 2000

Figure 4c. All-cause mortality by year normalized by population for the USA for the 25-34
years age group, for each of both sexes, from 1900 to 1997. The population of the specific
age group and sex is used for each normalization. Data are displayed per calendar-year. Data
were retrieved as described in Table 1.

Figures 4b and 4c show that both young men and women were impacted by the
hardships of the late-1920s and mid-1930s, but that only young men were impacted to
death by the Second World War. Interestingly, 15-24 year old men had relatively high
mortality between the mid-1960s and the early-1980s.

The 2020 value of ACM/y/pop brings us back to a mortality equal to the mortality by
population that prevailed in 1945 (Figure 4a), which suggests that the socio-economic
upheavals from COVID-19 response are comparable to the upheavals from the last
major war period, with an albeit much older population presently, and possibly greater
class disparity, since The New Deal had already been implemented in 1945, in

response to the hardships of the 1930s.
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3.2. ACM by week (ACM/w), USA, 2013-2021

The ACM/w for the USA from 2013 to 2021 is shown in Figure 5, with a straight-line
trend for the bottoms of the summer troughs for 2013 through 2019 (of the pre-COVID-
era). We call this trend-line the “summer baseline” (SB), and we use it to count above-

SB deaths (“excess” deaths).

We are following our previous methodology in which we argued that mortality by time
(day, week, month) is best analyzed using a SB, and winter burden deaths (WB) above
the SB, over a (natural) cycle-year from summer to following summer, rather than use
assumed underlying sinusoidal seasonal variations of any presumed component(s),
since such sinusoidal theoretical curves fail to represent the data or any of its inferred
principle components (e.g., Simonsen et al., 1997). It is a general feature with seasonal
mortality data that SB trends are typically linear on the timescale of one decade or so,
whereas above-SB features have significant randomness in their season to season
variations, suggesting that summer baseline mortality is representative of “stable”
mortality not influenced by the many different and seasonally variable winter-time life-
threatening health challenges (Rancourt, 2020) (Rancourt et al., 2020) (Rancourt et al.,
2021).
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ACM/w, USA, 2013-2021, with summer baseline
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Figure 5. All-cause mortality by week in the USA from 2013 to 2021. Data are displayed
from week-1 of 2013 to week-37 of 2021. The linear summer baseline (SB) is a least-squares fit
to the summer troughs for summer-2013 through summer-2019, using the summer trough
weeks 27 to 36, included, except for Alabama and Wisconsin for summer-2014 and summer-
2015, respectively, and corrected by 1 % (see section 2). Data were retrieved from CDC (CDC,
2021a), as described in Table 1.

Next, for the sake of visualization, we can remove the SB from the ACM, week by week,
to obtain ACM-SB/w. This is shown for the USA from 2013 to 2021, in Figure 6, where

we have used different colours for the different cycle-years.
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ACM-SB/w, USA, 2013-2021
Cycle-year ®2013 2014 #2015 @2016 2017 #2018 ®2019 2020 ®2021 2022
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Figure 6. Difference between all-cause mortality and summer baseline mortality for the
USA from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021. The
different colours are for the different cycle-years. The cycle-year starts on week-31 of a
calendar-year (beginning of August) and ends on week-30 of the next calendar-year (end of
July). ACM data were retrieved from CDC (CDC, 2021a), as described in Table 1. SB was
estimated as described in section 2.

Many striking features occur in ACM/w (or ACM-SB/w) in the COVID-era period for the
USA (Figures 5 and 6):

e The WB (total above-SB deaths per cycle-year) is much greater in cycle-years
2020 (summer-2019 to summer-2020) and 2021 (summer-2020 to summer-
2021) than in cycle years 2014 through 2019, which is consistent with ACM/y
already discussed above (Figures 1 and 4).

e The 2020 cycle-year exhibits a sharp and intense feature spanning weeks 11
through 25 of 2020, starting when the pandemic was declared by the World
Health Organization (WHO) on 11 March 2020, lasting three months, and which
we have called “the COVID peak” and amply described in our previous articles
(Rancourt, 2020) (Rancourt et al., 2020) (Rancourt et al., 2021). In this article, we
refer to this feature and its integrated intensity as “cvpl”.

e There is “no summer”, in terms of lower mortality, in the summer-2020. The

ACM/w does not descend down to the SB. In fact, the summer of 2020 exhibits a
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broad mid-summer peak in ACM/w, spanning weeks 26 through 39 of 2020
(approximately mid-June to mid-September), which is unprecedented in any
ACM by time data that we have examined, for data since 1900 for dozens of
countries and hundreds of jurisdictions. In this article, we refer to this feature and
its integrated intensity as “smp1l”.

e The 2021 cycle-year exhibits a massive peak, spanning from week-40 of 2020
through to week-11 of 2021 (approximately late-September 2020 to mid-March
2021). The peak extends to 35K deaths per week above SB. It is anticipated that
the ACM/y for 2021 will be larger than for 2020, which in turn brought us back to
mortality of the magnitude that was occurring just after the Second World War,
on a per population basis (Figure 4a). In this article, we refer to this winter 2020-
2021 feature and its integrated intensity as “cvp2”.

e Finally, there is a summer-2021 upsurge of mortality (ACM/w) in the last weeks
of the usable data set, starting in mid-July 2021. This upsurge in ACM/w is
particularly large for Florida, for example. We refer to this feature as “smp2”,
which is interrupted by the end of the data set (week-37 of 2021 for consolidated
data, as described in section 2).

To be clear, the three uninterrupted prominent features in the USA ACM/w for the
COVID-era (cvpl, smpl, and cvp2) are shown, according to their operational definitions
in Figure 7. For each feature, its quantification is achieved by summation of ACM-SB/w
over the weeks spanned by the feature. The late-summer-2021 feature “smp2” is also

indicated.
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Figure 7. Difference between all-cause mortality and summer baseline mortality for the
USA from 2018 to 2021. Data are displayed from week-1 of 2018 to week-37 of 2021. The
cvpl, smpl, cvp2 and smp2 features discussed in the text are indicated. The light-blue vertical
lines represent the weeks 11, 25, 40 of 2020 and 11 of 2021, emphasizing the delimiting weeks
of the cvpl, smpl and cvp2 features. The constant zero line is in black. ACM data were
retrieved from CDC (CDC, 2021a), as described in Table 1. SB was estimated as described in
section 2.

Although these features in USA ACM (cvpl, smpl, cvp2, smp2; highlighted in Figure 7)
are unprecedented in recent decades and are shocking in themselves; an equally
striking aspect is only seen on examining ACM/w (or ACM-SB/w) by state, for individual
states. The later examination shows (below) that the said features in the COVID-era,
unlike anything previously observed in epidemiology, are often dramatically different, in
both relative and absolute magnitudes, and in shape and position, in going from state to
state. The next section is devoted to illustrating this remarkable state-to-state variability
in COVID-era ACM by time.
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3.3. ACM by week (ACM/w), USA, 2013-2021, by state

Graphs of ACM/w, from 2013 to 2021, with colour-differentiated cycle-years, for all the
individual states of continental USA (excluding Alaska and Hawaii) are shown in
Appendix (attached below).

In these graphs (Appendix), note that the pre-COVID-era seasonal pattern (2013-2019)
is essentially identical from state to state (more on this further below), whereas there
are large state to state changes in the COVID-era patterns. This concurs with our
previous findings that COVID-era behaviour in ACM by time is abnormally
heterogeneous on a jurisdictional basis, which is the opposite of past seasonal
epidemiological behaviour (Rancourt, 2020) (Rancourt et al., 2020) (Rancourt et al.,
2021). Woolf et al. (2021) also report large USA regional differences in all-cause excess

mortality by time patterns during the COVID-era.

Some comparative and systematic features in these curves (Appendix) are as follows.

e LOM/ North-Easterly coastal states: Several of the North-Easterly coastal
states exhibit a pattern in cvpl-smpl-cvp2 (an “LOM” pattern) in which cvpl is
very large, smpl is essentially zero (ACM/w comes down to the SB values) and
cvp2 is of medium magnitude: New York, New Jersey, Connecticut,
Massachusetts and Rhode Island, and Maryland and District of Columbia to
some degree.

e LSL / North-Central-Easterly non-coastal states: A group of neighbouring
North-Central-Easterly non-coastal states exhibit a pattern in cvpl-smpl-cvp2
(an “LSL” pattern) in which cvpl is large, smpl is small (near-zero) and cvp2 is
large: Colorado, Delaware, lllinois, Indiana, Michigan, and Pennsylvania,
although Michigan has a unique extra peak in ACM/w.

e LSLx/Michigan: Michigan has an LSL pattern and belongs to the latter group,
however its LSL pattern is followed by a unique late peak occurring in March
through May 2021, centered in mid-April. Therefore, we refer to Michigan’s

pattern as “LSLX".
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OOL / prairie states: Seven of the ten prairie or Great Plains states, states that
experienced the Dust Bowl drought of the 1930s, saw no anomalous mortality
whatsoever until late into the COVID-era, until the fall of 2021. Here, cvpl and
smpl are essentially zero or near-zero, and the only large feature is cvp2 (“O0L”
pattern). Easterly neighbouring states of lowa, Missouri and Wisconsin also have
this OOL pattern: lowa, Kansas, Missouri, Montana, Nebraska, North Dakota,
Oklahoma, South Dakota, and Wisconsin. The prairie states of New Mexico and
Wyoming have a similar pattern, OSL; whereas Texas has OLL, and Colorado has
LSL.

OSL / Central-Westerly and Central-Easterly states: The cluster of adjacent
states of Arkansas, Idaho, Kentucky, North Carolina, Tennessee, West Virginia,
Wyoming, Nevada and Utah, and the prairie state of New Mexico, exhibit a “OSL”
pattern. The OOL and OSL patterns are similar: in OOL we characterize smp1l as
“near-zero”, whereas in OSL we characterize smp1 as “small”.

OSL / North-Westerly coastal states: The North-Westerly coastal states of
Oregon and Washington also have the OSL pattern; and a sharp (one-week)
heatwave signal discussed below (section 3.4).

SBL / North-Easterly states: Minnesota, New Hampshire, Ohio, and Virginia
exhibit an “SBL” pattern, intermediate between SSL and SOL.

SSL / California and Georgia: California and Georgia exhibit similar patterns to
each other, in which both cvpl and smp1 are distinct but small or medium, and
cvp2 is very large. We refer to this as an “SSL” pattern. The SSL pattern occurs
in populous states but is otherwise similar to the OOL and OSL patterns, in that
relatively small or near-zero excess mortality occurs until late into the
COVID-era, until the fall of 2021 when cvp2 starts and becomes a large feature
in ACM/w.

OLL / Southern states: Both Florida and Texas exhibit a “OLL” pattern in cvpl-
smpl-cvp2 in which cvpl is essentially zero, whereas smpl and cvp2 are both
large. Most of the most southerly states exhibit this pattern: Alabama, Arizona,
Florida, Mississippi, South Carolina, and Texas; whereas Louisiana exhibits a
pattern in which all three features are large, an “LLL” pattern. Thus, the Southern
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states are generally characterized and distinguished by large mortalities in the
summer of 2020, which is exceptional for these states, followed by large
mortalities in the fall and winter of 2020-2021.

e LLL /Louisiana: Louisiana is the only state that has all three main features in
ACM/w (cvpl, smpl, cvp2) being comparable and large. It is the only Southern
state that experienced a large cvpl mortality at the start of the COVID-era.

e The remaining states, Vermont and Maine, have borderline patterns to those
described above, which could be characterized as 00S and 0SS, respectively.

e The summer-2021 feature “smp2” occurs in virtually all the states (see

Appendix).

This distribution of cvpl-smpl-cvp2 pattern type is shown, colour coded, on a map of
the USA, in Figure 8.

COVID-ERA FEATURES PATTERN IN THE USA

Nassau
.

Mexigue

Figure 8. Map of COVID-era features pattern in the USA. The different colours represent the
different pattern groups discussed in the text: black = LOM, gray = LSL, dark blue = O0L, blue =
OSL, light blue = SSL, purple = SBL, red = OLL, yellow = LLL, white = 00S and 0SS. The first
character of the pattern characterizes the cvpl feature, the second the smp1l feature and the
last the cvp2 feature. L stands for large, M for medium, S for small, B for borderline and O for
zero / near-zero.



41

3.4. Late-June 2021 heatwave event in ACM/w for Oregon and Washington

There are sharp peaks (a single week or so) in the ACM/w data for Oregon and
Washington, occurring at week-26 of 2021, which is the week of 28 June 2021
(Appendix).

The increased deaths coincide with an extraordinary weather event: The two states and
British Columbia (Canada) experienced a short but record-breaking summer heatwave.
NASA Earth Observatory (2021) described the heatwave as follows:

The second map shows air temperature anomalies across the continental United States
and Canada on June 27, 2021, when the heat intensified and records started to fall. The
map is derived from the Goddard Earth Observing System (GEOS) model and depicts air
temperatures at 2 meters (about 6.5 feet) above the ground. Red areas are where air
temperatures climbed more than 27°F (15°C) higher than the 2014-2020 average for the
same day.

2-meter Air Temperature Anomaly (°C)

LU 45 10 -5 0 5 10 15

Taking peak-to-local-baseline values, we estimate excess deaths from the heatwave to

have been 246 and 475 deaths, respectively for Oregon and Washington.
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This is a reminder of the deadliness of stress from atmospheric heat, which is relevant
to our discussion about the COVID-era anomalies in the USA (below). We previously
guantified such a heat-wave mortality event that occurred in France in 2003 (Rancourt
et al., 2020).

3.5. ACM-SB/w normalized by population (ACM-SB/w/pop), by state

The different state-wise patterns of mortality in the USA during the COVID-era are best
examined using ACM-SB/w normalized by population, ACM-SB/w/pop, and by
reference to the cvpl-smpl-cvp2 patterns identified above. Normalization by population

allows direct comparisons of the data for states with different populations.

In the following figures, normalization was done as follows:

Normalization of a cycle-year N was done with the population estimated just before the
start of the cycle-year. Population estimates are each year on July 1st. The cycle-year
starts on week-31 of a calendar-year (beginning of August). At the date of access,
population estimates were from 2010 to 2020, so the cycle-year 2022 (last weeks of the

data set) was normalized by the last available population estimate, the one for 2020.

When at the state level, the population used for normalization is the population of the

specific state.

ACM-SB/w/pop curves are shown by groups of similar behaviours in Figure 9, as:
(a) LOM / North-Easterly coastal states: Connecticut, Maryland, Massachusetts, New
Jersey, and New York.
(b) LSL / North-Central-Easterly non-coastal states: Colorado, lllinois, Indiana,

Michigan (LSLx), and Pennsylvania.
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(c) OOL / prairie states: lowa, Kansas, Missouri, Montana, Nebraska, North Dakota,
Oklahoma, and South Dakota. (Wisconsin is excluded because of bad data
points for 2015, see Appendix.)

(d) OSL / Central-Westerly non-coastal states: Idaho, Nevada, New Mexico, Utah,
Wyoming.

(e) OSL / North-Westerly coastal states: Oregon and Washington. (With June-2021
heatwave peak.)

(f) SSL / California and Georgia: California and Georgia.

(g) OLL / Southern states: Arizona, Florida, Mississippi, South Carolina, and Texas
(Alabama is excluded because of bad data points for 2014, see Appendix).

(h) LLL / Louisiana: Louisiana, shown with Michigan.

ACM-SB/w/pop. CT-MD-MA-NJ-NY. 2013-2021
State @ Connecticut ®Maryland @ Massachusetts @ New Jersey @ New York
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Figure 9a. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for Connecticut, Maryland, Massachusetts, New Jersey and
New York from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021.
The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a)
and population data were retrieved from the US Census Bureau (US Census Bureau, 2021a),
as described in Table 1. SB was estimated as described in section 2.
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ACM-SB/w/pop. CO-IL-IN-MI-PA, 2013-2021

State @ Colorado ®@lllincis ®Indiana @ Michigan @ Pennsylvania
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Figure 9b(i). Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Colorado, lllinois, Indiana, Michigan and Pennsylvania
from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021. The dashed
line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a) and population
data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as described in
Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop, CO-IL-IN-MI-PA, 2019-2021

State ® Colorado ®lllinois @Indiana @ Michigan @ Pennsylvania
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Figure 9b(ii). Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Colorado, lllinois, Indiana, Michigan and Pennsylvania
from 2019 to 2021. Data are displayed from week-1 of 2019 to week-37 of 2021. The dashed
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line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a) and population
data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as described in
Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop. IA-KS-MO-MT-NE-ND-OK-SD, 2013-2021

State ®lowa ®Kansas ® Missouri ® Montana ® Nebraska ®North Dakota ® Oklahoma @ South Dakota
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Figure 9c. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for lowa, Kansas, Missouri, Montana, Nebraska, North Dakota,
Oklahoma and South Dakota from 2013 to 2021. Data are displayed from week-1 of 2013 to
week-37 of 2021. The dashed line emphasizes the zero. ACM data were retrieved from the
CDC (CDC, 2021a) and population data were retrieved from the US Census Bureau (US
Census Bureau, 2021a), as described in Table 1. SB was estimated as described in section 2.
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ACM-SB/w/pop. ID-NV-NM-UT-WY, 2013-2021
State ®Idaho ®Nevada ®New Mexico ® Utah @ Wyoming
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Figure 9d. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for Idaho, Nevada, New Mexico, Utah and Wyoming from 2013
to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021. The dashed line
emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a) and population
data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as described in
Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop, OR-WA, 2013-2021
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Figure 9e. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for Oregon and Washington from 2013 to 2021. Data are
displayed from week-1 of 2013 to week-37 of 2021. The dashed line emphasizes the zero. ACM
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data were retrieved from the CDC (CDC, 2021a) and population data were retrieved from the
US Census Bureau (US Census Bureau, 2021a), as described in Table 1. SB was estimated as
described in section 2.

ACM-SB/w/pop. CA-GA, 2013-2021

State @ California @ Georgia
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Figure 9f. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for California and Georgia from 2013 to 2021. Data are displayed
from week-1 of 2013 to week-37 of 2021. The dashed line emphasizes the zero. ACM data were
retrieved from the CDC (CDC, 2021a) and population data were retrieved from the US Census
Bureau (US Census Bureau, 2021a), as described in Table 1. SB was estimated as described in
section 2.
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ACM-5B/w/pop, AZ-FL-MS-5C-TX, 2013-2021
State @ Arizona @Florida @ Mississippi ®South Carolina @ Texas
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Figure 99g. Difference between all-cause mortality and summer baseline mortality by week
normalized by population for Arizona, Florida, Mississippi, South Carolina and Texas
from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021. The dashed
line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a) and population
data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as described in
Table 1. SB was estimated as described in section 2.

ACM-5B/w/pop, LA-MI, 2013-2021
State ® Louisiana @ Michigan
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Figure 9h(i). Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Louisiana and Michigan from 2013 to 2021. Data are
displayed from week-1 of 2013 to week-37 of 2021. The dashed line emphasizes the zero. ACM
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data were retrieved from the CDC (CDC, 2021a) and population data were retrieved from the
US Census Bureau (US Census Bureau, 2021a), as described in Table 1. SB was estimated as
described in section 2.

ACM-SB/w/pop, LA-MI, 2019-2021

State ® Louisiana @ Michigan
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Figure 9h(ii). Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Louisiana and Michigan from 2019 to 2021. Data are
displayed from week-1 of 2019 to week-37 of 2021. The dashed line emphasizes the zero. ACM
data were retrieved from the CDC (CDC, 2021a) and population data were retrieved from the
US Census Bureau (US Census Bureau, 2021a), as described in Table 1. SB was estimated as
described in section 2.

Figures 8 and 9 show that there are large state-to-state differences in COVID-era
mortality by time, and that these differences approximately group into four (4) types, by

geographical region, as:

e LOM : North-East coastal states
e LSL : North-East non-coastal states
e OOL/OSL/SSL/SBL: Central and Western-Eastern states

e OLL : Southern states

Louisiana is unique, with an LLL pattern, and large mortality in all three periods (cvpl,

smpl, cvp2). Michigan (LSLx) has a unique late peak, occurring in March through May
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2021, centered on mid-April 2021. Oregon and Washington have unique June-2021

single-week heatwave peaks.

This description is “coarse grain” and is simplified. For example, California has a distinct
cvpl feature even though it is much smaller than that occurring in the North-East states.
Also, what happened in New York City is literally off-the-charts regarding cvpl
(Rancourt, 2020).

A most striking aspect of mortality during the COVID-era is precisely the state-wise
heterogeneity in ACM by time, which we have described and illustrated above, and in
the Appendix. This is striking because the seasonal cycle of all-cause deaths is usually
remarkably uniform from state to state, from country to country, from province to
province, from county to county... through all the inferred and declared epidemics and
pandemics of viral respiratory diseases. Although the shapes of ACM by time change
from season to season, the shapes for a given year are nonetheless synchronous and
essentially the same across regions, over a global hemisphere, since good data has
been available, since the end of the Second World War in most Western countries
(Rancourt, 2020) (Rancourt et al., 2020) (Rancourt et al., 2021).

Indeed, as an aside, we consider that this empirical fact (geographic homogeneity of
synchronous mortality by time curves) represents a hard challenge against the theory
that viral respiratory diseases spread person-to-person by proximity or “contact” and

that such spread drives epidemics and pandemics, at the population level.

We gquantify the said geographical heterogeneity of the COVID-era mortality by time
below, but first we illustrate it further with direct comparisons of the ACM-SB/w/pop

curves for states in different regions, with different cvpl-smpl-cvp2 patterns.

Figure 10 shows ACM-SB/w/pop for one state from each of the following
cvpl-smpl-cvp2 patterns: California (SSL), Florida (OLL), Michigan (LSLx), Nevada
(OSL), New York (LOM), South Dakoda (00L).
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ACM-SB/w/pop. CA-FL-MI-NV-NY-SD, 2013-2021
State @ California @Florida @ Michigan ®Nevada @ New York @ South Dakota
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Figure 10a. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for California, Florida, Michigan, Nevada, New York and
South Dakota from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of 2021.
The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a)
and population data were retrieved from the US Census Bureau (US Census Bureau, 2021a),
as described in Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop, CA-FL-MI-NV-NY-SD, 2013-2019
State @ California @Florida @ Michigan ®Nevada ® New York ® South Dakota
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Figure 10b. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for California, Florida, Michigan, Nevada, New York and
South Dakota from 2013 to 2019. Data are displayed from week-1 of 2013 to week-52 of 2019.
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The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a)
and population data were retrieved from the US Census Bureau (US Census Bureau, 2021a),
as described in Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop. CA-FL-MI-NV-NY-SD, 2019-2021

State @ California ®Florida ® Michigan ®Nevada ®New York @ South Dakota
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Figure 10c. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for California, Florida, Michigan, Nevada, New York and
South Dakota from 2019 to 2021. Data are displayed from week-1 of 2019 to week-37 of 2021.
The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC, 2021a)

and population data were retrieved from the US Census Bureau (US Census Bureau, 2021a),
as described in Table 1. SB was estimated as described in section 2.

Figure 11 makes the same kind of comparison for states that have large cvpl features:
Colorado (LSL), Connecticut (LOM), lllinois (LSL), Louisiana (LLL), New Jersey (LOM),
New York (LOM).
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ACM-SB/w/pop. CO-CT-IL-LA-NJ-NY, 2013-2021
State @ Colorado @Connecticut @lllinois ® Louisiana @New Jersey ® New York
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Figure 1la. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Colorado, Connecticut, lllinois, Louisiana, New Jersey
and New York from 2013 to 2021. Data are displayed from week-1 of 2013 to week-37 of
2021. The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC,
2021a) and population data were retrieved from the US Census Bureau (US Census Bureau,
2021a), as described in Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop. CO-CT-IL-LA-NJ-NY, 2013-2019

State @ Colorado ®Connecticut @lllinois ® Louisiana ® New Jersey @ New York
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Figure 11b. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Colorado, Connecticut, lllinois, Louisiana, New Jersey
and New York from 2013 to 2019. Data are displayed from week-1 of 2013 to week-52 of
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2019. The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC,
2021a) and population data were retrieved from the US Census Bureau (US Census Bureau,
2021a), as described in Table 1. SB was estimated as described in section 2.

ACM-SB/w/pop, CO-CT-IL-LA-NJ-NY, 2019-2021
State ® Colorado @ Connecticut @lllinois ® Louisiana ®New Jersey @ New York
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Figure 11c. Difference between all-cause mortality and summer baseline mortality by
week normalized by population for Colorado, Connecticut, lllinois, Louisiana, New Jersey
and New York from 2019 to 2021. Data are displayed from week-1 of 2019 to week-37 of
2021. The dashed line emphasizes the zero. ACM data were retrieved from the CDC (CDC,
2021a) and population data were retrieved from the US Census Bureau (US Census Bureau,
2021a), as described in Table 1. SB was estimated as described in section 2.

3.6. ACM-SB by cycle-year (winter burden, WB) by population (WB/pop), USA and

state-to-state variations

Next, we analyse ACM-SB/w in terms of integrated intensities over cycle-years. By
definition, the said integrated intensity is the “winter burden”, WB, for the given cycle-
year. WB is the excess (above-SB) mortality per cycle-year. We normalize WB by

population, WB/pop, in order to make state-to-state and state-to-nation comparisons.

Figure 12a shows the WB/pop, for cycle-years 2014 to 2021 (cycle-year 2021 contains

and is approximately centered on January 2021, and so on), for the entire continental
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USA (49 states). We see the seasonal (year to year) variations 2014-2019, followed by
the large COVID-era increase 2020-2021, which echoes the large 2020 calendar-year

increase shown in Figures 1 and 4.

WB/pop. USA. 2014-2021
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Deaths/y/pop

1E-003
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Figure 12a. Winter burden normalized by population in the USA for cycle-years 2014 to
2021. The cycle-year starts on week-31 of a calendar-year (beginning of August) and ends on
week-30 of the next calendar-year (end of July). ACM data were retrieved from the CDC (CDC,
2021a) and population data were retrieved from the US Census Bureau (US Census Bureau,
2021a), as described in Table 1. SB was estimated and WB calculated as described in section

2.

Figure 12b shows WB/pop versus cycle-year (2014-2021), for all the continental USA

states on the same graph.
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WB/pop, States of the USA, 2014-2021
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Figure 12b. Winter burden normalized by population for each of the continental states of
the USA for cycle-years 2014 to 2021. The cycle-year starts on week-31 of a calendar-year
(beginning of August) and ends on week-30 of the next calendar-year (end of July). The 49
continental states include the District of Columbia and exclude Alaska and Hawaii. ACM data
were retrieved from the CDC (CDC, 2021a) and population data were retrieved from the US
Census Bureau (US Census Bureau, 2021a), as described in Table 1. SB was estimated and
WB calculated as described in section 2.

Figure 12c shows WB/pop versus cycle-year (2014-2021) for the “OLL” group of
Southern states (having a cvpl-smpl-cvp2 OLL pattern), and for Louisiana, which has
the cvpl-smpl-cvp2 “LLL" pattern, on the same graph. We note a larger 2020 WB/pop
value for Louisiana, than would be expected for a Southern state, because its large

LLL-pattern cvpl feature increases its 2020 WB/pop value.
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WB/pop, AL-AZ-FL-LA-MS-SC-TX, 2014-2021
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Figure 12c. Winter burden normalized by population in Alabama, Arizona, Florida,
Louisiana, Mississippi, South Carolina and Texas for cycle-years 2014 to 2021. The cycle-
year starts on week-31 of a calendar-year (beginning of August) and ends on week-30 of the
next calendar-year (end of July). ACM data were retrieved from the CDC (CDC, 2021a) and
population data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as
described in Table 1. SB was estimated and WB calculated as described in section 2.

Figure 12d shows WB/pop versus cycle-year (2014-2021) for the “LOM” group of North-
East coastal states (having a cvpl-smpl-cvp2 LOM pattern), including Maryland, which
has a limit behaviour to be included in this group. Since this group has exceptionally
large cvpl features, we see that generally the WB-2020 is larger than the WB-2021.
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WB/pop, CT-MD-MA-NJ-NY, 2014-2021
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Figure 12d. Winter burden normalized by population in Connecticut, Maryland,
Massachusetts, New Jersey and New York for cycle-years 2014 to 2021. The cycle-year
starts on week-31 of a calendar-year (beginning of August) and ends on week-30 of the next
calendar-year (end of July). ACM data were retrieved from the CDC (CDC, 2021a) and
population data were retrieved from the US Census Bureau (US Census Bureau, 2021a), as
described in Table 1. SB was estimated and WB calculated as described in section 2.

Figure 12b shows that, like the ACM-SB/w/pop curves themselves would suggest
(Figures 10 and 11), the state-to-state spread i