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Abstract 

All-cause mortality by time is the most reliable data for detecting and epidemiologically 

characterizing events causing death, and for gauging the population-level impact of any 

surge or collapse in deaths from any cause. Such data is not susceptible to reporting 

bias or to any bias in attributing causes of death. We compare USA all-cause mortality 

by time (month, week), by age group and by state to number of vaccinated individuals 

by time (week), by injection sequence, by age group and by state, using consolidated 

data up to week-5 of 2022 (week ending on February 5, 2022), in order to detect 

temporal associations, which would imply beneficial or deleterious effects from the 

vaccination campaign. We also quantify total excess all-cause mortality (relative to 

historic trends) for the entire covid period (WHO 11 March 2020 announcement of a 

pandemic through week-5 of 2022, corresponding to a total of 100 weeks), for the covid 

period prior to the bulk of vaccine delivery (first 50 weeks of the defined 100-week covid 

period), and for the covid period when the bulk of vaccine delivery is accomplished (last 

50 weeks of the defined 100-week covid period); by age group and by state. 

 

We find that the COVID-19 vaccination campaign did not reduce all-cause mortality 

during the covid period. No deaths, within the resolution of all-cause mortality, can be 

said to have been averted due to vaccination in the USA. The mass vaccination 

campaign was not justified in terms of reducing excess all-cause mortality. The large 

excess mortality of the covid period, far above the historic trend, was maintained 

throughout the entire covid period irrespective of the unprecedented vaccination 

campaign, and is very strongly correlated (r = +0.86) to poverty, by state; in fact, 

proportional to poverty. It is also correlated to several other socio-economic and health 

factors, by state, but not correlated to population fractions (65+, 75+, 85+ years) of 

elderly state residents. 

 

The excess all-cause mortality by age group (also expressed as percentage of pre-

covid-period all-cause mortality for the age group) for the whole USA for the entire covid 

period through week-5 of 2022 is:  
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Table of abbreviations and definitions 

Abbreviation Name Units Description Notes 

65+ 65+ People Resident population estimate of people aged 65 
years old and over as of July 1st, 2020 

 

65+/pop 65+ by population % Proportion of the population aged 65 years old and 
over 

 

75+ 75+ People 
Resident population estimate of people aged 75 
years old and over as of July 1st, 2020  

75+/pop 75+ by population % 
Proportion of the population aged 75 years old and 
over  

85+ 85+ People 
Resident population estimate of people aged 85 
years old and over as of July 1st, 2020  

85+/pop 85+ by population % Proportion of the population aged 85 years old and 
over 

 

ACM All-cause mortality Deaths Mortality from all causes of death (occurring in a 
defined period and for a defined place) 

 

ACM/m ACM by month Deaths/m ACM occurring per month  
ACM/w ACM by week Deaths/w ACM occurring per week  
At least 1 dose At least 1 dose People Total count of people with at least one dose 1 

Booster Booster People 
Total count of people aged 12 years and older with 
a booster dose 1 

CDC Centers for Disease 
Control and Prevention 

N/A 
The Centers for Disease Control and Prevention is 
the national public health agency of the United 
States.  

 

COVID-19 coronavirus disease 2019 N/A 
"Coronavirus disease 2019 is a contagious disease 
caused by severe acute respiratory syndrome 
coronavirus 2" 

 

covid period covid period  
Period starting with the WHO announcement of a 
pandemic on March 11, 2020, up to and including 
the most reliable ACM data (through December 
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2021 for the data by month; through week-5 of 2022 
for the data by week) 

cvp1 COVID-peak 1 Deaths 
ACM peak occurring over March, April and May 
2020  

cvp2 COVID-peak 2 Deaths ACM peak occurring over the winter 2020-2021  
Disability Disability % Percent of Americans with a disability 2 
Fully vaccinated Fully vaccinated People Total count of people who are fully vaccinated 1 

m22c ACM for the 22-month 
covid period 

Deaths Integrated ACM from March 2020 to December 
2021, included 

 

m22c-1 
ACM for the 1st 22-month 
period prior to the covid 
period 

Deaths Integrated ACM from May 2018 to February 2020, 
included 

 

m22c-2 
ACM for the 2nd 22-month 
period prior to the covid 
period 

Deaths Integrated ACM from July 2016 to April 2018, 
included 

 

MHI Median Household Income $ Estimated median household income in US dollars  

Obesity Obesity % 
Prevalence of self-reported obesity among U.S. 
adults (BRFSS (Behavioral Risk Factor Surveillance 
System), 2020) 

 

pCVD pre-covid Deaths corresponds to w50c-2  

pop Population People Resident population estimate for the states of the 
USA as of July 1st of 2020 

 

Poverty Poverty % Percent of the population living in poverty  
pVax pre-vaccination Deaths corresponds to w50c-1  

pVax-pCVD 
Excess mortality during the 
pre-vaccination period of 
the covid period 

Deaths pVax-pCVD  =  w50c-1  -  w50c-2 3 

pVax-
pCVD/pCVD 

pVax-pCVD expressed as 
a percentage of pre-covid 
mortality 

% pVax-pCVD/pCVD  =  (w50c-1  -  w50c-2)  /  w50c-2   
(Equation 9) 

4 

smp1 Summer-peak 1 Deaths ACM peak occurring over the summer 2020  
smp2 Summer-peak 2 Deaths ACM peak occurring over the late-summer and fall 5 
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2021 

SSDI 
Social Security Disability 
Insurance People 

Number of all disabled beneficiaries aged 18-64 of 
the SSDI program  

SSDI/pop SSDI by population % SSDI normalized by population  

SSI Supplemental Security 
Income 

People Number of recipients of the SSI program  

SSI/pop SSI by population % SSI normalized by population  

USA United States of America N/A USA is composed of 51 states, including the District 
of Columbia, Alaska and Hawaii 

 

VAERS 
Vaccine Adverse Event 
Reporting System N/A 

United States program for vaccine safety, co-
managed by the U.S. Centers for Disease Control 
and Prevention (CDC) and the Food and Drug 
Administration (FDA) 

 

Vax vaccination Deaths corresponds to w50c  

Vax-pCVD 
Excess mortality during the 
vaccination period of the 
covid period 

Deaths Vax-pCVD  =  w50c  -  w50c-2 6 

Vax-
pCVD/pCVD 

Vax-pCVD expressed as a 
percentage of pre-covid 
mortality 

% 
Vax-pCVD/pCVD  =  (w50c  -  w50c-2)  /  w50c-2   
(Equation 10) 7 

Vax-pVax 

Difference in mortality 
between the vaccination 
period and the pre-
vaccination period of the 
covid period 

Deaths Vax-pVax  =  w50c  -  w50c-1   (Equation 11)  

Vax-
pVax/pCVD 

Vax-pVax expressed as a 
percentage of pre-covid 
mortality 

% 
Vax-pVax/pCVD  =  (w50c  -  w50c-1)  /  w50c-2   
(Equation 12)  

w100c 
ACM for the 100-week 
covid period Deaths 

Integrated ACM from week-11 of 2020 (week of 
March 9, 2020) to week-5 of 2022 (week of January 
31, 2022), included 

 

w100c-1 
ACM for the 1st 100-week 
period prior to the covid Deaths 

Integrated ACM from week-15 of 2018 (week of April 
9, 2018) to week-10 of 2020 (week of March 2,  
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period 2020), included 

w100c-2 
ACM for the 2nd 100-week 
period prior to the covid 
period 

Deaths 
Integrated ACM from week-19 of 2016 (week of May 
9, 2016) to week-14 of 2018 (week of April 2, 2018), 
included 

 

w50c 
ACM for the 50-week 
vaccination period of the 
covid period 

Deaths 
Integrated ACM from week-8 of 2021 (week of 
February 22, 2021) to week-5 of 2022 (week of 
January 31, 2022), included 

8 

w50c-1 
ACM for the 50-week pre-
vaccination period of the 
covid period 

Deaths 
Integrated ACM from week-11 of 2020 (week of 
March 9, 2020) to week-7 of 2021 (week of February 
15, 2021), included 

9 

w50c-2 
ACM for the 1st 50-week 
period prior to the covid 
period 

Deaths 
Integrated ACM from week-13 of 2019 (week of 
March 25, 2019) to week-10 of 2020 (week of March 
2, 2020), included 

10 

WHO World Health Organization N/A 
The World Health Organization is a specialized 
agency of the United Nations responsible for 
international public health. 

 

xDc(22)1 
Excess mortality during the 
22-month covid period, 
relative to m22c-1 

Deaths xDc(22)1  =  m22c  -  m22c-1   (Equation 1)  

xDc(22)1% 
xDc(22)1 expressed as a 
percentage of pre-covid 
mortality 

% xDc(22)1%  =  xDc(22)1  /  m22c-1   (Equation 3)  

xDc(22)2 
Excess mortality during the 
22-month covid period, 
relative to m22c-2 

Deaths xDc(22)2  =  m22c  -  m22c-2   (Equation 2)  

xDc(22)2% 
xDc(22)2 expressed as a 
percentage of pre-covid 
mortality 

% xDc(22)2%  =  xDc(22)2  /  m22c-2   (Equation 4)  

xDc(100)1 
Excess mortality during the 
100-week covid period, 
relative to w100c-1 

Deaths xDc(100)1  =  w100c  -  w100c-1   (Equation 5) 11 

xDc(100)1% xDc(100)1 expressed as a 
percentage of pre-covid 

% xDc(100)1%  =  xDc(100)1  /  w100c-1   (Equation 7) 12 
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mortality 
xDc(100)1/pop xDc(100)1 by population  xDc(100)1 normalized by population 13 

xDc(100)2 
Excess mortality during the 
100-week covid period, 
relative to w100c-2 

Deaths xDc(100)2  =  w100c  -  w100c-2   (Equation 6)  

xDc(100)2% 
xDc(100)2 expressed as a 
percentage of pre-covid 
mortality 

% xDc(100)2%  =  xDc(100)2  /  w100c-2   (Equation 8)  

 
1 In Figures 10 and 11, it is presented as the cumulative number of people by week 
2 Disability is defined as a long-lasting sensory, physical, mental, or emotional condition or conditions that make it difficult 
for a person to do functional or participatory activities such as seeing, hearing, walking, climbing stairs, learning, 
remembering, concentrating, dressing, bathing, going outside the home, or working at a job. 
3 Also called "pre-vaccination-period excess mortality" in the text 
4 Also called "covid-period pre-vaccination-period relative excess mortality" in the text 
5 Also called "late-summer-2021 peak" in the text 
6 Also called "vaccination-period excess mortality" in the text 
7 Also called "covid-period vaccination-period relative excess mortality" in the text 
8 Also called "integrated mortality in the vaccination period of the covid period" in the text 
9 Also called "integrated mortality in the pre-vaccination period of the covid period" in the text 
10 Also called "pre-covid-period integrated mortality" in the text 
11 Also called "100-week covid-period excess mortality" in the text 
12 Also called "covid-period fatality risk ratio" in the text 
13 Also called "100-week covid-period fatality ratio" in the text 
N/A stands for not applicable 
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governmental, which accompanied the 11 March 2020 WHO declaration of a pandemic 

(Rancourt, Baudin and Mercier, 2020, 2021a, 2021b; Johnson and Rancourt, 2022).  

 

The initial surges in ACM are highly localized geographically (by jurisdiction) and are 

precisely synchronous (all starting immediately after the 11 March 2020 WHO 

declaration of a pandemic, across continents), which is contrary to model pandemic 

behaviour; but is consistent with the surges being caused by the known government 

and institutional responses (Rancourt, 2020; Rancourt, Baudin and Mercier, 2020, 

2021a, 2021b; Johnson and Rancourt, 2022). 

 

The ACM by time data for the USA in the covid period has extraordinary features, 

including large peaks occurring in the summer seasons, and dramatically different state 

to state behaviours. State-to-state heterogeneity in integrated covid-period health-

status-adjusted mortality is well illustrated by Johnson and Rancourt (Johnson and 

Rancourt, 2022; their Figure 7). Above-decadal-trend mortality in the covid period is 

massive. Nothing like this occurs in neighbouring Canada (Rancourt, Baudin and 

Mercier, 2021a). Nothing like this occurs in Western European countries. Similar 

anomalies occur in some Eastern European countries and in Russia. The large 

differences in covid-period mortality in the USA compared to other Western countries 

are probably related to the known relatively poor health-status of the USA population, 

suggesting large groups of particularly vulnerable residents (Roser, 2020).   

 

We found that in the USA the state-wise integrated excess ACM of all main age groups 

in the summer seasons (2020 and 2021) especially was largest (on a per capita basis) 

in the southern states, and was correlated to state-specific obesity and poverty rates, 

strongly correlated to the product of obesity and poverty rates, and correlated to mean 

climatic temperature of the state, and to state-wise pre-covid-period antibiotic 

prescription rate per capita (Rancourt, Baudin and Mercier, 2021b). We postulated that 

vulnerable groups became more immune-deficient due to increased experienced 

physio-psychological stress and social isolation, and mostly succumbed to bacterial 

pneumonia, which is the dominant comorbidity (40-60%) reported in the CDC covid 









16 
 

3. Results 

3.1. USA all-cause mortality by month, 1999-2021 

3.1.1. Historic trend, normal pre-covid period seasonal pattern 

Figure 1 shows the all-cause mortality by month (ACM/m) for the USA from January 

1999 to December 2021.  

 

 

Figure 1. All-cause mortality by month in the USA from 1999 to 2021. Data are displayed 
from January 1999 to December 2021. The vertical dark-blue line indicates the month of 
February 2020, intended to point the beginning of the covid period. Data were retrieved from 
CDC (CDC, 2022a), as described in Table 1.  

 

The usual seasonal variations are evident, exhibiting a regular pattern of mortality 

maximums in winter and mortality minimums in summer. The summer troughs follow a 

straight-line trend on a decadal or shorter timescale. On Figure 1 we discriminate two 

such periods: 2000-2008 and 2009-2019.  

 









20 
 

different colors indicate the successive 22-month periods. The last light-blue color corresponds 
to the covid period. All the other previous colors are in the pre-covid period. The black line 
shows the integration of these successive 22-months periods. Data were retrieved from CDC 
(CDC, 2022a), as described in Table 1.  

 

Figure 3, based on more than two decades of data, dramatically illustrates the sudden 

change in regime of ACM by time, both in magnitude of time-integrated ACM and in 

seasonal behaviour of ACM by time, occurring as soon as the WHO on 11 March 2020 

announced a pandemic. In addition, the covid-period regime of ACM by time is 

characterized by large (and unprecedented in the historic record) heterogeneity by state 

of ACM, which is not shown in such a figure for the whole USA, but which can be 

appreciated in the ACM/w by state graphs of Appendix A.  

 

In Figure 3, each dot of the 22-month period deaths corresponds to the integration of 

deaths by month from the month of the dot to the previous month of the next dot, 

included. So the integrated deaths are shown at the beginning of each integration 

period (emphasized with colors).  

 

With the integrated mortality by 22-month periods, we can spot a plateau of deaths from 

2000 to 2010, an increase from 2010 to 2019, and the break between the pre-covid 

period and the covid period (2020).  

 

Figure 4 shows the integration of the 22-month periods with ACM/m for each of the 10-

year age groups.  

 

Figure 4. All-cause mortality by month (light-blue) and by 22-month period (dark-blue) in 
the USA from 2000 to 2021, for each of the age groups. Data are displayed from January 
2000 to December 2021. Panels below: (A) for the 0-14 years age group; (B) for the 15-24 
years age group; (C) for the 25-34 years age group; (D) for the 35-44 years age group; (E) for 
the 45-54 years age group; (F) for the 55-64 years age group; (G) for the 65-74 years age 
group; (H) for the 75-84 years age group; (I) for the 85+ years age group. Data were retrieved 
from CDC (CDC, 2022a), as described in Table 1. 
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Table 2. Estimated excess mortality of the covid period in the USA, by age group and by 
sex. m22c is the total deaths during the covid period (from March 2020 to December 2021, 
included). m22c-1 is the total deaths during the 1st-prior 22-month period before the covid 
period (from May 2018 to February 2020, included). m22c-2 is the total deaths during the 2nd-
prior 22-month period before the covid period (from July 2016 to April 2018, included). xDc(22)1 
and xDc(22)2 correspond to the excess mortality in the covid period, calculated from Equation 1 
and Equation 2, respectively. xDc(22)1% and xDc(22)2% correspond to the relative changes, 
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calculated from Equation 3 and Equation 4, respectively. ACM data were retrieved from CDC 
(CDC, 2022a), as described in Table 1. 

 

One of the most surprizing results from the above calculations is that young adults were 

severely negatively impacted in the covid period, more so in comparative terms (percent 

mortality increase relative to pre-covid values) than elderly persons. This is explored 

further, below. 

 

In the next section, we follow the same method to estimate the excess mortality of the 

covid period in the USA from a different dataset: the all-cause mortality by week 

(ACM/w).  

3.2. USA all-cause mortality by week, by age group, 2015-2022 

3.2.1. Historic trend, discontinuous break on 11 March 2020, entering the covid period 

Figure 5 shows the all-cause mortality by week (ACM/w) for the USA from January 2015 

to January 2022.  
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Figure 6, based on more than 7 years of data, here time-resolved by week, again (like 

Figure 3) dramatically illustrates the sudden change in regime of ACM by time, both in 

magnitude of time-integrated ACM and in seasonal behaviour of ACM by time, occurring 

as soon as the WHO on 11 March 2020 announced a pandemic. In addition, the covid-

period regime of ACM by time is characterized by large (and unprecedented in the 

historic record) heterogeneity by state of ACM, which is not shown in such a figure for 

the whole USA, but which can be appreciated in the ACM/w by state graphs of 

Appendix A. 

 

For the whole USA (all states and all ages together), the increase in ACM between the 

pre-covid and the covid period is close to 25% (Figure 6). 

 

The mortality data (Figure 6) can be resolved by age group, which is shown, as follows, 

in Figure 7. 

 

Figure 7. All-cause mortality by week (light-blue) and by 100-week period (dark-blue) in 
the USA from 2016 to 2022, for each of the age groups. Data are displayed from week-19 of 
2016 to week-5 of 2022. Panels below: (A) for the 0-24 years age group; (B) for the 25-44 years 
age group; (C) for the 45-64 years age group; (D) for the 65-74 years age group; (E) for the 75-
84 years age group; (F) for the 85+ years age group. Data were retrieved from CDC (CDC, 
2022b), as described in Table 1.  
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Figure 8. Maps of the excess mortality of the covid period in the USA, as percentages of 
the pre-covid period mortality (panel A) and as normalized by state population (panel B). 
Alaska and Hawaii are excluded. The darker the color (black), the more intense is the relative 
change. ACM data were retrieved from CDC (CDC, 2022b) and population data were retrieved 
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from US Census Bureau (US Census Bureau, 2021), as described in Table 1. xDc(100)1 and 
xDc(100)1% are calculated from Equation 5 and Equation 7, respectively.  

 

These maps (Figure 8) can be compared to the maps of poverty and obesity shown in 

Appendix B; and to the maps from Rancourt et al. (Rancourt, Baudin and Mercier, 

2021b) of life expectancy (their Figure 38a), antibiotic prescriptions (their Figure 38b), 

average climatic temperature (their Figure 22), intensity of the smp1 mortality (their 

Figure 16), intensity of the cvp1 mortality (their Figure 15). Some of these comparisons 

are discussed further below. 

 

Generally, high 100-week covid-period mortality per capita or per baseline mortality 

occurs in the Southern states, and in the hottest climatic state of Arizona. This is similar 

to what we have reported previously for summer-season covid mortality (Rancourt, 

Baudin and Mercier, 2021b). Below we show that state-wise covid-period mortality is 

very strongly correlated (r = +0.86) to state-wise poverty, and also correlated to median 

household income, obesity, disability, and government subsidy programs; which in turn 

are known to be correlated to each other and to diabetes prevalence, life expectancy, 

and antibiotic prescriptions. All of this is consistent with the geographical pattern shown 

in Figure 8.  

 

Figure 9 shows the xDc(100)1% (Equation 7) values from Table 3 by age group, for the 

whole USA (Panel A), and for the ten most populous states (Panel B), ordered from the 

most populous to the less populous (US Census Bureau, 2022a): California, Texas, 

Florida, New York, Pennsylvania, Illinois, Ohio, Georgia, North Carolina and Michigan. 

The horizontal dashed line represents the value for the whole USA (all ages and all 

states). 
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Figure 9. Excess mortality of the covid period in the USA (panel A) and in the ten most 
populous states of the USA (from left to right in each band: California, Texas, Florida, 
New York, Pennsylvania, Illinois, Ohio, Georgia, North Carolina, Michigan) (panel B), as 
percentages of the pre-covid period mortality, by age group. The constant dashed line 

B 
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represents the value for the whole USA. ACM data were retrieved from CDC (CDC, 2022b), as 
described in Table 1. xDc(100)1% is calculated from Equation 7. 

 

Figure 9 illustrates one of the most striking features of mortality in the covid period: The 

relative covid-period excess mortality (covid-period fatality risk ratio, relative to pre-covid 

mortality) is broadly distributed to all age groups and is not exponential or near-

exponential with age as determined for viral respiratory diseases, including COVID-19, 

when these are the verified dominant cause of death. 

 

Indeed, we note that all age groups were significantly differentially affected in the covid 

period, which is inconsistent with the reported infection fatality ratios (morbidity) that 

generally increase exponentially with age, as is also the case for many chronic diseases 

and for all-cause mortality risk itself (e.g., Richmond et al., 2021; Elo et al., 2022; 

Sorensen et al., 2022). Again, this suggests that the covid-period deaths are not 

predominantly explained by the postulated SARS-CoV-2 pathogen. Rather, risk of death 

in the covid period appears to result from distributed aggression against vulnerable 

populations in all the age groups, not predominantly (or exponentially) the elderly. 

 

We see from Figure 9 that young adults (25-44 years) were particularly devastated by 

the events and conditions of the covid period. It is not unreasonable to postulate that 

this age group would have been most impacted by the large-scale life-changing 

economic and job-loss changes that occurred in the covid period, or that this age group 

would have been most devastated by social isolation and institutional abandonment for 

those who are mentally disabled or otherwise dependent on a fragile social support 

network. 

 

Next, we examine whether any impact of the mass and age-distributed USA vaccination 

campaign can be detected and quantified. 
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Here, we examine this question again, via the time and age-group variations in structure 

of the ACM/w (Figure 5 and Figure 7) in the covid period, using the most up-to-date 

consolidated data.  

 

Figure 10 shows the all-cause mortality by week (ACM/w) for the USA from January 

2019 through January 2022, together with vaccination data, for all the available age 

groups.  

 

Figure 10. All-cause mortality by week (light-blue), cumulated number of people with at 
least one dose of vaccine (dark-blue), cumulated number of fully vaccinated people 
(orange) and cumulated number of people with a booster dose (yellow) by week in the 
USA from 2019 to 2022, for all and each of the age groups. Data are displayed from week-1 
of 2019 to week-5 of 2022. The vertical solid line indicates week-11 of 2020 (week of 11 March 
2020, when WHO declared a pandemic), indicating the beginning of the covid period. The 
vertical dashed line indicates week-8 of 2021, dividing the covid period into two periods of 50 
weeks each: the pre-vaccination period (before the dashed line) and the vaccination period 
(after the dashed line). Panels below: (A) for all ages; (B) for the 0-24 years age group; (C) for 
the 25-44 years age group; (D) for the 45-64 years age group; (E) for the 65-74 years age 
group; (F) for the 75+ years age group. Data were retrieved from CDC (CDC, 2022b, 2022c), as 
described in Table 1.  
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o The apparent association is confounded by the 2021-2022 winter 

increase. Every winter, including during the covid period, has always had 

increased ACM, in the entire recorded history of mid-latitude countries and 

jurisdictions. 

o Booster and concomitant first-series dose increases have an apparent 

insignificant effect on ACM in the 0-24 years age group, and cause a 

decrease if anything in the winter 2021-2022 season (Figure 10B). 

o Boosters cause no special increase in ACM in the 25-44 years age group 

(Figure 10C), which is the age group with the largest vaccination-period 

relative increase in integrated ACM (see below).  

o The 2021-2022 winter peaks in all the >24 years age groups have their 

maxima at a time when the cumulative booster-dose delivery has 

plateaued, after its period of most rapid increase (Figure 10A, C, D, E, F).   

 

Data by age group shown in Figure 10 were only available at the national level. In the 

next section, we look at vaccination data at the state level, with less defined age groups.  

3.3.2. All-cause mortality by week and vaccination delivery by week, by state, 2019-
2022 

Vaccination delivery by week data is available at the state level for the 18+ and the 65+ 

age groups (CDC, 2022d). By subtracting the data for the 65+ age group from the data 

for the 18+ age group, we can calculate data for the 18-64 age group. 

 

Figure 11 shows the all-cause mortality by week (ACM/w) for some states of the USA 

from January 2019 through January 2022, together with vaccination data, for the 25-64 

years or the 65+ years age groups. 

 

Figure 11. All-cause mortality by week (light-blue), cumulated number of people with at 
least one dose of vaccine (dark-blue), cumulated number of fully vaccinated people 
(orange) and cumulated number of people with a booster dose (yellow) by week from 
2019 to 2022, and by age group for some states. Data are displayed from week-1 of 2019 to 
week-5 of 2022. Panels below: (A) Alabama, 25-64 years age group; (B) Mississippi, 25-64 
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years age group; (C) Georgia, 25-64 years age group; (D) Florida, 25-64 years age group; (E) 
Louisiana, 25-64 years age group; (F) Louisiana, 65+ years age group; (G) Michigan, 25-64 
years age group; (H) Michigan, 65+ years age group. For the 25-64 years age group graphs, 
the vaccination data is for the 18-64 years age group; because the available age groups for the 
mortality data do not exactly match the available age groups for the vaccination data. The 
discontinuous breaks in cumulative number of vaccinated individuals are artifacts. Data were 
retrieved from CDC (CDC, 2022b, 2022d), as described in Table 1.  
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the integrated ACM on these 50-week periods. Data were retrieved from CDC (CDC, 2022b), as 
described in Table 1. 

 

Equivalents to Figure 12 (without the color-code) for each of the states of the USA can 

be found in Appendix A. 

 

Contrary to what would be expected if we assumed that the injections themselves 

induced a large (dominant) measurable positive or negative change in ACM, over a 50-

week integration period the integrated ACM in the vaccination period of the covid period 

is comparable to and lower than in the pre-vaccination period of the covid period, for the 

USA as a whole (Figure 12). Indeed, there is a much greater and discontinuous change 

in ACM in going between the pre-covid period and the covid period than in going 

between the pre-vaccination period of the covid period and the vaccination period of the 

covid period.  

 

The mortality data (Figure 12) can be resolved by age group, which is shown, as 

follows, in Figure 13. 

 

Figure 13. All-cause mortality by week (light-blue) and by 50-week period (dark-blue) in 
the USA from 2015 to 2022, for each of the age groups. Data are displayed from week-21 of 
2015 to week-5 of 2022. Panels below: (A) for the 0-24 years age group; (B) for the 25-44 years 
age group; (C) for the 45-64 years age group; (D) for the 65-74 years age group; (E) for the 75-
84 years age group; (F) for the 85+ years age group. Data were retrieved from CDC (CDC, 
2022b), as described in Table 1.  
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The ACM by 50-week period resolved by age group shows that integrated ACM is 

higher in the vaccination period of the covid period than in the pre-vaccination period of 

the covid period for all the younger age groups, under 75 years old (Figure 13A, B, C, 

D).  
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The integrated mortality by consecutive 50-week periods is shown for all the age groups 

together in Figure 14, by normalizing all the 50-week periods by the first 50-week period 

for each age group.  

 

 

Figure 14. All-cause mortality by 50-week period normalized by the first 50-week period in 
the USA, from 2015 to 2022, for each of the age groups. Data are displayed from week-21 of 
2015 to week-8 of 2021 (beginning of the vaccination period). ACM data were retrieved from 
CDC (CDC, 2022b), as described in Table 1.  

 

The only age groups for which ACM in the vaccination period of the covid period is 

lower than ACM in the pre-vaccination period of the covid period are the 75-84 and 85+ 

age groups. All the other age groups show otherwise (Figure 14).  

 

In order to quantify and directly compare the pre-vaccination period and the vaccination 

period within the covid period, we define the following quantities: 

 

pVax-pCVD/pCVD  =  (w50c-1  -  w50c-2)  /  w50c-2, expressed as a percentage,            

(9) 

and 
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The numbers in Table 4 are represented graphically in bar charts, below, and are 

discussed below. 

 

Figure 15 shows those quantities together with the relative excess mortality change in 

the covid period (xDc(100)1%, Equation 7) for each of the age groups for the whole 

USA.  

 

 

Figure 15. Excess mortality of the covid period (xDc(100)1%) (light-blue), of the pre-
vaccination period of the covid period (pVax-pCVD/pCVD) (dark blue) and of the 
vaccination period of the covid period (Vax-pCVD/pCVD) (orange) in the USA, as 
percentages of the pre-covid-period mortality, by age group. The constant dashed line 
represents the value of xDc(100)1% for the whole USA. ACM data were retrieved from CDC 
(CDC, 2022b), as described in Table 1. xDc(100)1%, pVax-pCVD/pCVD and Vax-pCVD/pCVD 
are calculated from Equation 7, Equation 9 and Equation 10, respectively. 

 

The excess mortality in the pre-vaccination period of the covid period is relatively lower 

than the excess mortality in the vaccination period of the covid period and lower than 

the excess mortality of the covid period for the younger age groups (0-24, 25-44, 45-64, 

65-74) (Figure 15). The opposite is true for the older ages (75-84, 85+ years) (Figure 

15). This qualitative difference can be interpreted as possibly associated to the 
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vaccination program, along the lines discussed above (Figure 10; Figure 11), in relation 

to the late-summer-2021 peak and the synchronous modest stepwise increase in 

cumulative vaccine dose delivery (administered). However, it is also possible that the 

said qualitative difference results instead (or concomitantly) as being due to the impacts 

of cumulative socio-economic pressures. Younger adults will have more resilience than 

older adults, such that the deadly toll of life-changing circumstances will take longer to 

materialize.  

 

Next, we look at the excess mortality in the pre-vaccination period of the covid period 

and in the vaccination period of the covid period at the state level. 

3.3.4. Excess mortality of the pre-vaccination and vaccination periods of the covid 
period, by state 

Figure 16 shows USA maps of the covid-period pre-vaccination-period relative excess 

mortality (pVax-pCVD/pCVD) (Panel A) and of the covid-period vaccination-period 

relative excess mortality (Vax-pCVD/pCVD) (Panel B), as relative changes in 

percentages of the pre-covid-period mortality by state.  
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Figure 16. Maps of the excess mortality in the pre-vaccination period of the covid period 
(panel A) and in the vaccination period of the covid period (panel B) in the USA, as 
percentages of the pre-covid-period mortality. Alaska and Hawaii are excluded. The darker 
the color (black), the more intense is the relative change. ACM data were retrieved from CDC 
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Figure 17. Excess mortality in the pre-vaccination period of the covid period (pVax-
pCVD/pCVD) and in the vaccination period of the covid period (Vax-pCVD/pCVD) in the 
USA (Panel A) and in the ten most populous states of the USA (from left to right in each 
band: California, Texas, Florida, New York, Pennsylvania, Illinois, Ohio, Georgia, North 
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Carolina, Michigan) for the pre-vaccination period of the covid period (Panel B) and for 
the vaccination period of the covid period (Panel C), as percentages of the pre-covid-
period mortality, by age group. ACM data were retrieved from CDC (CDC, 2022b), as 
described in Table 1. pVax-pCVD/pCVD and Vax-pCVD/pCVD are calculated from Equation 9 
and Equation 10, respectively. 

 

Figure 15 and Figure 17 strikingly illustrate a large systematic change in going between 

the pre-vaccination period of the covid period (first 50 weeks) and the vaccination period 

of the covid period (second 50 weeks): The age structure of relative excess mortality 

changes significantly, from being largely uniform with age (pre-vaccination) to being 

highly weighted towards young adults (vaccination). 

 

Regarding the evident change in age structure of the relative mortality in going from the 

pre-vaccination period of the covid period into the vaccination period of the covid period 

(Figure 17), the same possible interpretations apply as discussed above for Figure 15: 

The said change in age structure can be interpreted as possibly associated to the 

vaccination program, along the lines discussed above (Figure 10; Figure 11), in relation 

to the late-summer-2021 peak and the synchronous modest stepwise increase in 

cumulative vaccine dose delivery (administered). However, it is also possible that the 

said change in age structure results instead (or concomitantly) as being due to the 

impacts of cumulative socio-economic pressures. Younger adults will have more 

resilience than older adults, such that the deadly toll of life-changing circumstances will 

take longer to materialize. Both of these hypotheses (resilience in youth and vaccine 

assault of vulnerable-group individuals), in turn, are consistent with the fact that the 

prevalence of serious mental illness is large and highly skewed towards young adults in 

the USA (NIMH, 2022). 

 

In the next section, we explore the differential integrated mortality between the 

vaccination and pre-vaccination periods of the covid period at the state level.  
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2020, included). Vax-pVax corresponds to the difference between the vaccination-period 
mortality and the pre-vaccination-period mortality, calculated from Equation 11. Vax-pVax/pCVD 
corresponds to the relative change, as percentage of the pre-covid-period mortality, calculated 
from Equation 12. ACM data were retrieved from CDC (CDC, 2022b), as described in Table 1.  

 

Equivalents to Table 5Table 4 for each of the states of the USA can be found in 

Appendix A.  

 

In the covid period, vaccination-period ACM is greater than pre-vaccination-period ACM 

for younger people, and smaller for older people (Table 5). In terms of deaths 

predominantly caused by the vaccines, this would be opposite to the known exponential 

increase with age of vaccine-associated deaths (Hickey and Rancourt, 2022). 

 

Figure 18 shows a USA map of the state-wise difference between vaccination and pre-

vaccination mortality (Vax-pVax), as relative changes in percentage of the pre-covid-

period mortality (Vax-pVax/pCVD).  

 

 

Figure 18. Map of the difference of vaccination and pre-vaccination mortality in the covid 
period in the USA, as percentages of the pre-covid-period mortality. Alaska and Hawaii are 
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Figure 19. Difference of vaccination and pre-vaccination mortality in the covid period in 
the USA (panel A) and in the ten most populous states of the USA (from left to right in 
each band: California, Texas, Florida, New York, Pennsylvania, Illinois, Ohio, Georgia, 
North Carolina, Michigan) (panel B), as percentages of the pre-covid-period mortality, by 
age group. The constant dashed line represents the value for the whole USA. ACM data were 
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Factor (units) Slope (units) Intercept Pearson 

coefficient (r) 

Strength 

(Evans, 1996) 

Poverty (%) +0.0331 (per %) -0.00008 +0.855 Very strong 

MHI ($) -6E-08 (per $) +0.008 -0.706 Strong 

Obesity (%) +0.0152 (per %) -0.0011 +0.618 Strong 

65+/pop (%) +0.0023 (per %) +0.0034 +0.046 
Negligible to 

very weak 

SSI/pop (%) +0.069 (per %) +0.0022 +0.512 Moderate 

SSDI/pop (%) +0.0546 (per %) +0.0022 +0.466 Moderate 

Disability (%) +0.028 (per %) +0.0001 +0.590 Moderate 

Table 6. Parameters of the least squares fitted straight lines for xDc(100)1/pop (Y-axis) 
versus Factor (X-axis), where xDc(100)1/pop is dimensionless. Here: xDc(100)1/pop = 
Slope x Factor + Intercept. 

 

In this article, we did not apply a strict separation between sections, which would 

exclude any discussion of results in the Results section, in order to facilitate 

appreciation for the often novel features of the data being presented.  

 

In the next section, we continue, organize and supplement our discussion of the above 

results.  
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representing 5.6% of all USA adults, and which is highly skewed towards young adults 

(NIMH, 2022): 

 

 

Figure 28. Prevalence of serious mental illness among U.S. adults in 2020. Data are shown 
for the entire USA (Overall), by sex (Female, Male), by age (18-25, 26-49, 50+) and by 
race/ethnicity (Hispanic, White, Black or African American, Asian, Native Hawaiian/Other Pacific 
Islander, American Indian/Alaskan Native, Two or more races). Serious mental illness is defined 
as a mental, behavioral, or emotional disorder resulting in serious functional impairment, which 
substantially interferes with or limits one or more major life activities. This figure is from NIMH 
(NIMH, 2022). 

 

Basically, any model of excess mortality, which relies on the mentally disabled as a 

source group and serious mental illness as a major cofactor, will be biased towards 

mortality risk that is skewed towards young adults. It is well established that in the USA 

younger people are disproportionately affected by diagnosed mental disorders 

(Merikangas et al., 2010). 

 

We advance that the tragic excess deaths of 35-44 year olds (and 25-64 year olds) in 

late-summer-2021 in the USA, extraordinarily exhibited as an actual peak (smp2) in 
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This feature in ACM by time during the covid period (an exceptionally large late-

summer-2021 peak, smp2) is highly variable from state to state (see above, Figure 11, 

and see Appendix A), and occurs after the majority of the main-series vaccination 

campaign has been mostly completed.  

 

Nonetheless, is some or most of the exceptional mortality occurring in the late-summer-

2021 period (smp2) consistent with having been caused by the vaccination campaign? 

Likewise, is any feature in ACM by time consistent with having been caused by the 

vaccination campaign? 

 

Figure 10 allows a direct comparison, on the same time axis, of all-cause mortality by 

week and cumulative number of vaccinated individuals, by vaccine sequence (1st dose, 

fully vaccinated, booster), for separate age groups. Figure 11 allows the same for 

specific states. 

 

A study of the Vaccine Adverse Event Reporting System (VAERS) data of the USA has 

shown that the deaths associated with the COVID-19 vaccine in the USA typically occur 

first in a large initial peak within 5 days or less following the injection; followed (~5 days 

to ~60 days post injection) by a shoulder of exponential decay in deaths, with a fitted 

half-life decay time typically in the range 13-30 days (Hickey and Rancourt, 2022; their 

figures S3 through S5).  

 

This means that deaths associated with the injections in the USA occur essentially 

immediately following delivery of the injection (mostly within days, with a decaying 

residual risk of fatality lasting weeks).  

 

In addition, it is usually postulated that the alleged life-saving benefits of the vaccine 

become operative 7-14 days from the time of injection, and should last several months, 

similarly to the 90 days or so of efficacy claimed for flu vaccines (Rambhia and 

Rambhia, 2019).  
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In this way, any measurable positive or negative impact of the vaccination campaign on 

death rate (all-cause mortality by week) should be temporally associated with times of 

large or maximum slope in cumulative vaccine dose delivery (or vaccinated status 

acquisition), if vaccine fatality toxicity is large enough (deleterious impact) or vaccine 

protection against death is large enough (positive impact).  

 

An increase in mortality from the vaccination campaign would be seen within 5 days or 

so of a large slope in cumulative vaccine dose delivery, whereas a smaller mortality 

would be seen to follow a large slope in cumulative vaccine dose delivery (or vaccinated 

status acquisition) by a few weeks or more and should be persistent after having 

attained significant vaccine dose coverage.  

 

As discussed above in presenting Figure 10 and Figure 11, there is a modest but 

significant stepwise increase in 1st-dose vaccine delivery (administration), which is 

synchronous with the late-summer-2021 peak in ACM, visible for all ages and for the 

25-44 and 45-64 years age groups (Figure 10A, C, D). This temporal association is 

prominent in the data for many specific states (e.g., Figure 11), and cannot be 

dismissed as noise.  

 

We estimate that, in order to achieve quantitative agreement between the outcome 

(late-summer-2021 peak integrated excess mortality) and factor (additional vaccine 

doses over the period of occurrence of the peak), the vaccine adverse-effect fatality 

toxicity per dose would need to be approximately 100 times the estimated non-

immunocompromised fatality toxicity per dose (Hickey and Rancourt, 2022; their 

Table 1), assuming that only non-immunocompromised resident were injected. There 

are many more doses administered than deaths. This means that if 

immunocompromised residents from vulnerable groups were captured in the 

vaccination doses delivered in the relevant period, then it is possible that the late-

summer-2021 mortality peak is entirely or partly due to vaccine challenge of vulnerable 

young adults.  
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Baudin and Mercier, 2021b; their Section 4). The COVID-19 vaccination campaign, 

accomplished in the second half of the covid period, did not avert any deaths, and may 

have been a significant contributing factor causing excess mortality in vulnerable-group 

young adults during late-summer-2021. 

 

In regard to the fundamental results of this study, we would recommend a transparent 

and accountable large-scale state, county and community level independent forensic 

investigation of the deaths, excluding the involvement of interested government 

agencies and private corporations. The mandate should include broad systemic 

considerations, in addition to specific circumstances, and the investigators should have 

the necessary powers and resources consistent with the magnitude and extent of the 

catastrophe, in the hope of preventing any similar public health disaster in the future.  
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