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Abstract: The question of how many deaths were averted by interventions during the COVID-19 pandemic 
carries important implications for policies going forward. Given that the interventions of lockdowns and mass 
vaccination carry acknowledged downsides, it is important to balance these against potential upsides, which 
were the putative reasons for health officials to implement these policies. Several attempts have been made to 
quantify the impact of mass vaccination on averted mortality both globally, and in specific countries/regions, 
using different methodologies. Here, we examine the assumptions of these models and look for areas of 
improvement, while understanding that simplifications are inherent in model building. We find that several 
assumptions greatly overstate the degree of averted mortality due to vaccination and perform an empirical 
analysis of country level data in Europe to test if vaccination was associated with lower excess mortality. We 
show a positive and statistically significant correlation between number of vaccine doses given and 2022 excess 
mortality, calling into question estimates of positive averted mortality due to mass vaccination. Our results 
show several assumptions which work to systematically overstate the level of averted mortality from Covid-
19 vaccines. This work aims to improve epidemiological modeling on the impact of vaccination, and to ground 
the public health response to infectious diseases in robust and rigorous analysis.  

Keywords: averted mortality; mass vaccinations; public health; COVID-19; epidemiological modeling  
 

Introduction 

Averted mortality estimates from the public health response to COVID-19 have been used as 
justification for public health measures, including masking, lockdowns and vaccination. Public health 
policies operate under the assumption that the putative positive impacts of health measures (averted 
mortality), more than balance out their costs. Lockdowns[1–4], masking[5–7] and vaccination[8] all 
carry downsides and risks. In this study, we identify 12 studies on the COVID-19 averted mortality 
due to vaccination [9–20], estimating a significant benefit in lives saved. 

Claims that the Covid-19 vaccines saved lives are central to the policy of providing and/or 
mandating vaccines. However, claims that vaccines averted mortality are difficult to verify, relying 
on models. National comparisons of vaccination rate with excess mortality demonstrate a statistically 
significant positive correlation between vaccination uptake and 2022 excess deaths[21,22], putting 
claims of averted mortality from vaccines into question. This meta-analysis reviews the averted 
mortality models used as justification for the policies of vaccination and vaccine mandates and 
examines their methodological assumptions.  

At a subcommittee hearing on oversight of the US Centers for Disease Control (CDC) policies 
and decisions during the Covid-19 pandemic, CDC director Rochelle Walensky cited a study by the 
Commonwealth fund, a US think tank, claiming that the vaccines had saved 3.2 million lives in the 
US, prevented 18.5 million hospitalizations and saved $1.15 trillion in health care costs [12,23]. This 
was a modeling study that was not peer reviewed, had significant conflicts of interest and did not 
include their basic parameters for building their model, including vaccine efficacy [12]. Given that 
these models are influencing the top echelons of policy making, it is important that they be based on 
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rigorous validation and are not merely used to justify a policy that one created beforehand. A similar 
debate emerges with regards to climate modeling, where model codes are often not shared according 
to best scientific practice[24].  

We summarize the methodological assumptions that lead to the systematic overstatement of the 
benefits of vaccination. 

Systemic Issues 

Overstated danger from Covid-19  
One issue with many of the averted mortality models is the case fatality rates assumed, which 

tend to be based off older, more dangerous variants, whereas Covid-19 variants became less deadly 
as time went on[25]. Using old, inflated CFRs results in a higher modelled mortality associated with 
Covid-19. For accurate modelling, the parameter used as case fatality rate must be current based on 
variants circulating at the time.  

Overstated vaccine efficacy against death 
Standard categorizations of people into the camp ‘vaccinated’ typically require the last of the 

initial series to be administered two [26] or three[27] weeks or more prior to the current date.  
To demonstrate how vaccine efficacy can be overstated given this delay in categorizing people 

as vaccinated, we assume an inert placebo ‘vaccine’ with a real effectiveness of 0%. If someone is 
infected during the categorization delay of two weeks (3 weeks in the UK), they will be classified as 
unvaccinated, thereby redefining cases to unvaccinated and appearing to show vaccine efficacy, 
despite none in reality.  

Lack of waning immunity in models 
The majority of models did not take into account the observed waning of immunity in vaccinated 

populations. Some models did putatively account for waning immunity (Table 1), but here, 
assumptions are generous and err on the side of increasing the averted mortality estimate.  

In most studies, we observe the following trend. A rapid waning of protection against 
infection[28], a less rapid waning of protection against severe outcomes, and a slower still waning of 
protection against death[29]. Waning immunity can both be due to factors in the individual’s immune 
system and susceptibility, as well as changes in the circulating virus form previous strains. Waning 
of vaccine protection is a significant factor, and ignoring it will drastically overstate averted mortality 
due to vaccination. 

Ignoring of vaccine adverse events 
One overlooked aspect of these counterfactual scenarios is that none of those mentioned in Table 

1 take into account the deleterious impacts of vaccination[8], which include death in some autopsy-
confirmed cases [30–32]. The number needed to vaccinate (NNV) to prevent one death can be 
calculated as a function of vaccine efficacy against death. For original pre-delta SARS-COV-2 strain, 
the NNV was calculated as 1840[33]. Since both vaccine efficacy and infection fatality rate declined 
for delta[34] and later omicron[35], the NNV to prevent one death rose.  

The UK Office of National Statistics (ONS), estimated the NNV for prevention of severe 
hospitalization to be 2,500 for those 70 and older and 18,700 for those 50-59[36]. For those not in a risk 
group, the numbers become truly remarkable; 51,600 for those aged 50-59 and 318,400 for those aged 
30 to 39[36]. Note that these NNVs are preventing severe hospitalization and would be even higher 
for NNVs preventing deaths. Based on trial data, mRNA vaccination was associated with 12.5 extra 
serious adverse events per 10,000 recipients, or 1 in 800 vaccine recipients [8]. 

Lack of comparator group  
The official narrative of covid vaccines saving lives was never proved. All articles that are 

dealing with this subject are using inappropriate methodologies where only the vaccinated part of 
population is examined, whereas the unvaccinated part of population is taken out of the model. If 
vaccinated part of population has lower mortality rate than unvaccinated part of population, vaccines 
are saving lives, if it is opposite vaccines are taking lives. The only methodologically acceptable 
evaluation of covid vaccines efficacy is comparing the mortality rate of vaccinated population with 
the mortality rate of unvaccinated population [37]. 
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Data of England are confirming that mortality rate of vaccinated population is higher by about 
15% regarding the unvaccinated part of population. Direct causal correlation between intensity of 
vaccination and excess mortality rate is seen when we compare the graph of number of vaccinations 
per day with the graph of excess mortality per day. Comparison was done for countries and has 
shown that intense vaccination in a given period is causing high mortality rate in following period. 
After the end of massive vaccination always happened that also hight mortality rate has vanished 
[37]. 

Age structure of averted mortality 
One consideration for averted mortality modeling is that it provides a number of deaths. 

However, these are not differentiated by expected life years. Disability adjusted life years (DALYs) 
are a population health metric which account for the expected number of life years saved[38]. 
Vaccination disproportionately saved more lives in elderly people, as they were at the highest risk of 
death from COVID-19[39]. However, an averted death in an elderly person only amounts to a few 
life years saved, as opposed to an averted death in a younger person.  

Averting the death of an elderly person carries considerable benefit, though they will likely at 
most live a few more years. The death of a young person is a loss of multiple decades of healthy life. 
These should not be weighted the same as their impact is considerably different. 

Very little justification existed for vaccinating the non-elderly without serious co-morbidities, as 
these populations had very low risk from COVID[39]. One justification provided was that vaccinating 
the young was to protect the old, but vaccines provided only modest reduction in transmission 
against the delta variant, which was the circulating variant soon after the vaccine campaigns in 2021 
[40]. For the Omicron variant, a full series of vaccination did not reduce breakthrough case viral load 
compared to an unvaccinated COVID-19 case[41], and had a negligible impact (<10% Vaccine 
efficacy) on transmission[35]. 

Other systemic issues 

Black box Models-  code not available 
For reproducibility as well as collaboration in research, it is important that code and parameters 

used to construct these models be available, as opposed to relying on black-box models with 
unknown assumptions[42]. To their credit, many of the models included in this review do publish 
code and parameters to replicate the models, though several notably do not.  

Conflicts of interest 

Conflicts of interest exist on several of the articles, including funding by the Bill and Melinda 
Gates Foundation, the Commonwealth fund and GAVI, who are strong supporters of pro-vaccination 
policy and hold conflicting interest. Additionally, several public health officials have acknowledged 
roles in promoting vaccination, which will influence their objectivity; these may be explicitly stated 
or implicit. 

Refere

nce 
Region 

Tim

e 

fra

me 

Recor

ded 

C19 

deaths 

AME 
Model 

VEdeath 

Is VE 

assumed 

constant? 

Code 

accessib

le? 

Peer 

Review 

[9] 

Europe 

(age 60 

years 

and 

older) 

Up 

to 

We

ek 

45, 

442,11

6 

469,186 

[129,851

-

733,744] 

95% Yes Yes Yes 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 September 2023                   doi:10.20944/preprints202309.0463.v1

https://doi.org/10.20944/preprints202309.0463.v1


 4 

 

202

1 

[10] Global 

We

ek 

50, 

202

0 to 

We

ek 

49, 

202

1 

5 469 0

00 

14.4 

million 

[13.7-

15.9] 

Adenovi

rus, 92%; 

mRNA, 

95%; 

subunit, 

96%; 

whole 

virus, 

79% 

Yes,  

accounts 

for 

decreased 

VE against 

variants 

Yes 

 
Yes 

[11] USA 

We

ek 

50, 

202

0 to 

We

ek 

26, 

202

1 

300, 

081[43

] 

240,797 

[200,665

-

281,230] 

92% 

Yes, 

accounts 

for 

decreased 

VE against 

variants 

Yes 

Yes, 

supported 

by 

Commonw

ealth fund 

[12] USA 

Up 

to 

We

ek 

48, 

202

1 

800, 

000 

1,087,19

1 

[950,101 

- 

1,231,19

5] 

Not 

stated  

“drawn 

from 

publishe

d 

estimate

s” 

Stated to 

account for 

waning 

immunity 

No, 

paramet

ers not 

available 

No, 

published 

by private 

think tank 

(Commonw

ealth 

Institute) 

[13] USA 

Up 

to 

We

ek 

18, 

202

1 

585,28

5 

 

139,393 N/A N/A 

Model 

assumpt

ions 

available 

Yes 

[14] 

 
Canada 

Up 

to 

We

ek 

38,783 

321,077 

[175,157

-

764,917] 

96% 

Accounts 

for waning 

VE against 

infections 

No, 

paramet

ers 

available  

No, 

Governmen

t 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 September 2023                   doi:10.20944/preprints202309.0463.v1

https://doi.org/10.20944/preprints202309.0463.v1


 5 

 

16, 

202

2 

1 and 

hospitaliza

tion,  

VEdeath is 

constant 

communica

tion 

[15] USA 

We

ek 

51, 

202

0 to 

We

ek 

22, 

202

1 

250,00

0 

123,200  

[-74,300 

-

403,000] 

90% 

VEinfection 

Does not 

use a 

separate 

VEdeath 

No Yes Yes 

[16] 

Northeas

tern and 

southern 

USA 

(hypothe

tical 

increase 

in daily 

vaccine 

doses by 

50%) 

We

ek 

40, 

202

0 to 

We

ek 

35, 

202

1 

 

324,64

9 

 

158,665 

[144,640

–

172,690] 

For 

severe 

disease: 

Original 

Strain, 

92%; 

Alpha, 

94%; 

Beta, 

97.4%; 

Delta, 

80% 

Yes, after 

two weeks 
Yes 

Yes, 

Supported 

by 

Commonw

ealth fund 

[17] Israel 

We

ek 

51, 

202

0 to 

We

ek 

14, 

2,859 

5,532 

[3,085-

7,982] 

Calculat

ed using 

rate 

differenc

es, does 

not 

require 

VE. But 

VE at 

Is not a 

modelled 

study 

Code for 

data 

analysis 

(not 

simulati

on) is not 

available

. 

Yes 

                                                 
1 Based on Table 3, scenario S3, considering the impact of maintaining public health measures but not 

performing vaccination for a population of 38.0 million Canadians (2021, Statistics Canada 

hĴps://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1710000901&cubeTimeFrame.startMonth=01&cubeTime

Frame.startYear=2021&cubeTimeFrame.endMonth=01&cubeTimeFrame.endYear=2023&referencePeriods=2021

0101%2C20230101) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 September 2023                   doi:10.20944/preprints202309.0463.v1

https://doi.org/10.20944/preprints202309.0463.v1


 6 

 

202

1 

96.7% 

[44] 

[18] USA 

We

ek 

11, 

202

1 to 

We

ek 

20, 

202

2 

351,77

7 

 

1.4 

million2 

Regressi

on 

analysis, 

does not 

use VE 

Accounts 

Code for 

data 

analysis 

(not 

simulati

on) is not 

available

. 

No 

[19,47] Finland 

We

ek 

52, 

202

0 to 

We

ek 

13, 

202

2 

1,753 
7321[66

02-8084] 

Regressi

on 

analysis, 

calculate

s VE at 

98%. 

Not 

dependent 

on 

modeling 

N/A Yes 

[20] 

New 

York 

City, NY, 

USA 

We

ek 

51, 

202

0 to 

We

ek 

28, 

202

1 

9,104 

8,508[7,

374-

9,543] 

For 

severe 

disease: 

Original 

Strain, 

92%; 

Alpha, 

94%; 

Beta, 

97.4%; 

Delta, 

97.4% 

Yes, after 

two weeks 
Yes 

Yes, 

supported 

by 

Commonw

ealth fund 

Discussion 

Of the models explored, most had systematic biases towards overstating the effectiveness of 
Covid-19 vaccines in averting mortality. These estimates vary widely and are not directly 

                                                 
2 Based on his postulated claim that one death was averted for every 127 primary series vaccinations given. 

Between 3/19/2021 and 5/22/2022, 53.9% of the total US population was vaccinated [45], and US population was 

331,893,745[46]. 
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comparable, but we do have access to the time periods of the estimates and the reported number of 
Covid-19 deaths during that time periods. As the difference between the no-vaccine situation with 
the vaccine situation can only manifest after vaccination begins, and the model assumptions create 
more divergent outcomes with the greater passage of time, the model predictions cannot be directly 
compared. However, most of the averted mortality estimates are on the order of the number of Covid-
19 related fatalities in the region and time frame of the estimation. One major exception is the 
Canadian study[14], which provided an averted mortality estimate 8.3 times that of the recorded 
number of Covid-19 deaths in Canada during the same time period.  

Given that vaccination has downsides, and the imposition of emergency measures and mandates 
comes with severe downsides, it is important to know the actual benefit, if any, that vaccination 
brings. Thus far, the models that exist are set to systematically overstate the level of averted mortality, 
while downplaying or denying any costs and negative risks. In the context of making informed policy 
decisions, it is unacceptable to emphasize the benefits of a particular intervention while downplaying 
or ignoring the risks. Here, modelers show systemic bias towards showing the benefits of vaccination 
while downplaying the risks. This analysis shows that the models overstate the averted mortality 
through several distinct mechanisms, by using inflated case fatality rates which overstate the danger 
of Covid-19, by overstating the effectiveness of vaccines against death, as well as the transmission of 
the virus, and by ignoring waning vaccine immunity and vaccine adverse events. Another 
unappreciated factor is that the age structure of the averted mortality is concentrated in the elderly, 
who are at most risk for Covid-19, and averted mortality values correspond to at most a few extra 
years of life. While this may seem like ghoulish math to some, it has been widely accepted that elderly 
people have already lived a full life, and saving the lives of younger people is of higher priority.  

In the case of Covid-19 policy, the case was made that the young should get vaccinated, despite 
being at almost negligible risk. When the cost benefit analysis is not in favor of vaccinating the young 
for their protection, the argument shifted to one of social duty to create herd immunity. This 
argument first had the issue of feasibility and fails even if you accept the alleged utilitarian argument, 
as the vaccines do little to stop transmission, and regular booster vaccination is associated with higher 
rates of infection. Secondly, while any supposed benefits accrue to the elderly, young people suffer 
the harms, violating bedrock bioethical principles. One cannot be coerced to undergo a medical 
procedure for the (supposed) benefit of another; while it may seem an extreme comparison, it is only 
a difference of magnitude that separates this practice from forced organ harvesting, which too 
purports to deliver a benefit to another at comparably minimal cost from one person. This practice is 
at odds with protection of human rights, and violations which are not immediately halted and 
punished countenance the destruction of bedrock principles of individual rights.  

Additional issues that don’t quite fit into methodological categories include the inaccessibility 
of several of the models. While many authors and models do provide their codes and parameters for 
replication, some of the models providing the most sway in terms of their impact on policy makers 
are black box models. The Commonwealth fund model [12] cited by Walensky was published by a 
think tank and did not undergo peer review before publication on their website, and modelling 
parameters, let alone code are not available (Table 1). In this case, public health policy makers are 
getting information from sources with conflicts of interest, and not unbiased and scientific sources.  

Science must guide decision making, and not merely be used to provide support for a course of 
action already decided upon. The current literature on the cost-benefit analysis of vaccination is 
systematically skewed in favor of stating the benefits while ignoring the cost. Models must be 
grounded in reality, and not wishful thinking. 
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