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ABSTRACT
Aims: In the wake of compulsory vaccination measures against covid-19 and the global effort
to tame the Sars-Cov-2 pandemic, the present study examines the correlation between
vaccination coverage and the reduction of covid-19 deaths.
Methods: The research sample consists of 27 European countries, which officially declare the
data of their vaccination coverage to the ECDC for 18+ years old and 60+ years old. Linear
regression and Quadratic regression model were used for statistical analysis of the data.
Results: From the statistical analysis of the vaccination coverage (43% -95%) in the 18+ years
and the cumulative deaths (duration of 14 days to 23/11/2021) of the countries, a
moderately negative correlation emerged (RLinear = 0,76 / RQUADR = 0,78), p <0,05 => 0,00
<0,05, while a moderately negative correlation was also found on the vaccination coverage
(61% -100%) and cumulative deaths(duration of 14 days to 23/11 / 2021) on individuals of
60+ years old (RLinear = 0,78 / RQUADR = 0,81), p <0,05 => 0,00 <0,05.
However, the statistical analysis revealed two different groups in terms of deaths (See Tables
2 and 6), with a marginal point of group’s difference at 71% of vaccination coverage at 18+
years old and 85% at 60+ years old. Because this difference in deaths at this point may
indicate the existence of a latent variable, which forms a false correlation, two additional
correlation analyses are performed, between vaccination coverage and deaths in the two
subgroups, as formulated for 18+ with vaccination coverage (43% -71% and 71% -95%), and
two analyses of correlation between vaccination coverage and deaths in the two subgroups
for 60+ with vaccination coverage (61% -82% and 85% -100%). All 4 sub-analyzes are
expected to show correlations, otherwise the initial correlations are judged to be plausible
due to the existence of a hidden variable that forms false results. Statistical analyses of the
four groups did not show a correlation between increased vaccination coverage and a
decrease in covid-19 deaths in all four cases, suggesting that the initial correlations were due
to one or more variables underlying the vaccine.
Conclusions: In conclusion, the results of the present study show that the increase in the rate
of vaccination coverage at 18+ years old and 60+ years old is not related to the reduction of
deaths from covid-19.

INTRODUCTION
In early 2020, the new coronavirus Sars-Cov-2, which causes covid-19 disease,
appeared on the world health map. The imprint of the new coronavirus can be seen
both from the total deaths so far (5.27 million, our world in data 07/12/2021, See
Appendix 7, figure 3), as well as from the total cases (267 million, our world in data
07/12/2021, See Appendix 7, Figure 3), but much more than the fact that
governments, in an effort to reduce the spread of the virus and its negative
consequences, have taken unprecedented mandatory measures (lockdown,
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mandatory use of masks, bans on gatherings, etc.), raising concerns and reactions in
many cases, on issues related to human rights, bioethics, economics, etc. As there
seems to be no cohesive policy on tackling the new coronavirus pandemic, the
announcement of vaccines against the disease, seems to have intensified the initial
separation, as it was perceived by many as a hopeful message, while by several
others it was treated with skepticism. The new technology m-rna vaccines, the short
study period of the side effects, the limited volume of recording of side effects
through the yellow cards, but also the limited studies regarding their effectiveness in
the new strains (Delta, Omicron), intensified skepticism, with the result that, under
the pressure of the health crisis, an unprecedented social divide was formed
between the vaccinated and the unvaccinated. This separation has been sealed by
recent government decisions on compulsory horizontal vaccination, either for all or
for specific age groups. In Greece, Law 4865/2021 (Government Gazette 238 / AD /
04.12.2021) introduced the mandatory vaccination for those over 60 years, as a
solution to the health problem created by Sars-Cov-2.
In the context of this unprecedented separation, the present study aims to examine
whether increasing vaccination coverage in adults and especially in 60+ years of age
can be a solution or part of the solution to the problem.
The present study draws on vaccination coverage data for 27 of the 30 European
countries that provide data to the ECDC, and investigates whether vaccination
growth rates can predict a reduction in covid-19 deaths. The investigation
hypotheses are therefore summarized as follows:
•

H0 = The increase in vaccination coverage at 18+ years is not related to the
reduction in covid-19 deaths.

•

H1 = The increase in the rate of vaccination coverage at 18+ years of age is
inversely related to the reduction in deaths from covid-19, which means that
the higher the rate of vaccination at 18+ years old, the lower the deaths.

•

H0 = the increase in vaccination coverage at 60+ years is not related to the
reduction in covid-19 deaths.

•

H1 = The increase in the rate of vaccination coverage at 60+ years is inversely
related to the decrease in deaths from covid-19, which means that the higher
the rate of vaccination at 60+ years old, the lower the deaths

The purpose of this study is to enrich the scientific literature regarding the
effectiveness of vaccines in the prevention and, ultimately, reduction of deaths from
covid-19 in vivo conditions. Although the results of studies conducted to evaluate
the efficacy of vaccines show their efficacy for covid-19, the reduction in covid-19
deaths in vivo conditions has not been linked to a cause-and-effect relationship. This,
although seemingly contradictory, may be explained by the fact that the studies in all
their phases, used for the sample mostly healthy population aged 18-55 years, while
the sample excluded people with serious diseases, people, whose treatments may
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have interacted with the results of the study. Also individuals who had "uncontrolled
underlying disease" were excluded (Voysey et al., 2021, appendix 1, pages 23, 24).
Therefore, the effectiveness of a vaccine may be true when it has been established in
a healthy population, for the most part, but this does not necessarily mean that it
will reduce deaths when the vast majority of deaths occur in people over 65 years
with severe comorbidities, i.e. people excluded from the studies.
In addition, the lack of sufficient scientific data regarding the association between
vaccination coverage and death reduction is evident from the fact that, although in
PubMed they were entered as “keywords” (vaccines reduce covid deaths, vaccines
related to reduce deaths from covid, correlation analysis vaccines covid deaths) no
results related to the request appeared in the first three pages, i.e. in the first 60
results.
The present study therefore aims to add scientific data to the existing scientific
literature on the efficacy of vaccines against covid-19 deaths in vivo conditions.

METHOD
DESIGN AND STRUCTURE
Microsoft excel 2010 was used for all the following statistical analyzes.
To investigate a possible correlation between the increase in vaccination coverage
from 43%-95% to 18+ (45th week of 2021) and the cumulative deaths per million
population for the 14 days until 23/11/2021, the simple Linear regression analysis
test and the regression Quadratic model through Microsoft excel 2010, with a
sample of 26 countries will be used (See Table 1). The independent variable is the
percentage of vaccination coverage % (predictor), while the dependent variable is
the sum of deaths per million populations (outcome). Due to the fact that the values
of both variables do not meet the condition of normal distribution, the values of
both variables are converted to rank values (See Appendix 1, Figure 1), so that the
statistical analysis is performed with the non-parametric Spearman's Rank
Correlation Test. Because, from the result of the analysis of the rank values, it
appears that the Spearman correlation index is equal to the Pearson correlation
index (r), the statistical analysis of the values will be done with the Pearson index (r).
Then, due to the fact that there are two different patterns in the distribution of
deaths, according to the vaccination coverage with a focal point of 71% (See table 2
below, difference of deaths above - below 71% of vaccination coverage), two simple
Linear regression analysis tests and two Quadratic regression models will be used.
The first Linear regression and regression Quadratic model will be sampled from the
last ten countries with vaccination coverage of 43% -71%, to confirm the moderate
strength correlation between vaccination coverage and covid-19 deaths, as
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determined by the initial analysis of 26 countries, or in case of non-correlation to
highlight the factor of a hidden variable that creates a plausible and artificial
correlation found in the analysis of 26 countries. The independent and dependent
variable is again the vaccination coverage of the 10 countries from 43% -71% and
their cumulative deaths, respectively (See Table 3). Due to the fact that the values of
both variables do not meet the condition of normal distribution, the values of both
variables are converted to rank values (See Appendix 2, Figure 1), so that the
statistical analysis is performed with the non-parametric Spearman's Rank
Correlation Test. Because the result of the rank value analysis shows that the
Spearman correlation index is equal to the Pearson correlation index (r) (Field, 2009),
the statistical analysis of the values will be done with the Pearson index (r).
The second Linear regression and regression Quadratic model will be conducted with
a sample of the first 16 countries with vaccination coverage of 71% -95%, to confirm
the moderate correlation strength between vaccination coverage and covid-19
deaths, as determined by the initial analysis of 26 countries, or in case of noncorrelation to highlight the factor of a hidden variable that creates a plausible and
artificial correlation found in the analysis of 26 countries. The independent and
dependent variable is again the vaccination coverage of 16 countries from 71% -95%
and their cumulative deaths, respectively (See Table 4). Since the values of both
variables do not satisfy the condition of normal distribution, the values of both
variables are converted to rank values (See Appendix 3, Figure 1), so that the
statistical analysis can be performed with the non-parametric Spearman's Rank
Correlation Test. Because the result of the rank value analysis shows that the
Spearman correlation index is equal to the Pearson correlation index (r) (Field, 2009),
the statistical analysis of the values will be done with the Pearson index (r).
Exactly the same methodological planning is followed for the examination of a
possible correlation, between increasing vaccination coverage from 61% -100% of
the countries in 60+ and their cumulative deaths from covid-19, for the 22 countries
(See Table 5) (Bulgaria and Romania were removed due to outlier, while Germany,
Liechtenstein and the Netherlands were removed because they did not provide
evidence of vaccination coverage of 60+ at the ECDC). Due to the fact that the values
of both variables do not meet the condition of normal distribution, the values of
both variables are converted to rank values (See Appendix 4 Figure 1), so that the
statistical analysis is performed with the non-parametric Spearman's Rank
Correlation Test. Since the result of the rank value analysis shows that the Spearman
correlation index is equal to the Pearson correlation index (r) (Field, 2009), the
statistical analysis of the values will be done with the Pearson index (r).
Again, because there are two different patterns in the distribution of deaths
according to vaccination coverage with a focal point of 85% (See Table 6 below,
death difference above - below 85% of vaccination coverage), two simple Linear
regression analysis tests will be performed and two regression Quadratic models,
according to the reasoning and methodological design described above.
The first Linear regression and regression Quadratic model will be conducted with a
sample of the last 9 countries with vaccine coverage of 61% -82%, to confirm the
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moderate correlation strength between vaccination coverage and covid-19 deaths,
found in the analysis of 22 countries for 60+, or in case of non-correlation to
highlight the factor of a hidden variable that creates a plausible and artificial
correlation found in the analysis of 22 countries for 60+. The independent and
dependent variable is again the vaccination coverage of the 9 countries from 61% 82% and their cumulative deaths, respectively (See Table 7). Due to the fact that the
values of both variables do not meet the condition of normal distribution, the values
of both variables are converted to rank values (See Appendix 5, Figure 1), so that the
statistical analysis is performed with the non-parametric Spearman's Rank
Correlation Test. Since the result of the rank analysis shows that the Spearman
correlation index is equal to the Pearson correlation index (r), the statistical analysis
of the values will be done with the Pearson index (r).
The second Linear regression and regression Quadratic model will be conducted with
a sample of the first 13 countries with vaccination coverage of 85% -100%, to
confirm the moderate correlation strength between vaccination coverage and covid19 deaths, found in the analysis of 22 countries, or in case of non-correlation to
highlight the factor of a hidden variable that creates a plausible and artificial
correlation found in the analysis of 22 countries. Due to the fact that the values of
both variables do not meet the condition of normal distribution, the values of both
variables are converted to rank values (See Appendix 6, Figure 1), so that the
statistical analysis is performed with the non-parametric Spearman's Rank
Correlation Test. Furthermore the result of the rank analysis shows that the
Spearman correlation index is equal to the Pearson correlation index (r) and as a
result the statistical analysis of the values will be done with the Pearson index (r).

TABLE 1
COUNTRY
DENMARK
ΙRELAND
PORTUGAL
MΑLTA
ΒELGIUM
SPAIN
FINLAND
SWEDEN
ITΑLY
FRANCE
GERMANY
HOLLAND
CYPRUS
LUXEMBOURG
AUSTRIA
LIECHTENSTEIN

VACCINATION COVERAGE
18+ YEARS OLD
UNTIL WEEK 45
95%
93%
92%
92%
87%
84%
83%
83%
82%
82%
81%
80%
80%
76%
74%
71%
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CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
14
23
13
4
43
7
10
6
14
9
33
26
16
16
62
0
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GREECE
CZECHΙΑ
HUNGARY
ESTONIA
LATVIA
SLOVENIA
POLAND
CROATIAN
SLOVAKIA
ROMANIA

65

71%
68%
68%
67%
66%
64%
62%
55%
54%
43%

106
105
189
98
239
119
86
205
123
204

The table shows the countries that make up the final sample of 26 countries in terms of vaccination
coverage and cumulative deaths for 18+

TABLE 2

The two different patterns formed by the difference of the cumulative deaths at the point of 71% of
the vaccination coverage for 18+.

TABLE 3
COUNTRY
GREECE
CZECHΙΑ
HUNGARY
ESTONIA
LATVIA
SLOVENIA
POLAND
CROATIAN
SLOVAKIA
ROMANIA

VACCINATION COVERAGE
18+ YEARS OLD
UNTIL WEEK 45
71%
68%
68%
67%
66%
64%
62%
55%
54%
43%

CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
106
105
189
98
239
119
86
205
123
204

The table shows the 10 countries with vaccination coverage of 43% -71% with cumulative deaths,
which are the sample of the first sub-analysis for 18+.

TABLE 4
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COUNTRY
DENMARK
ΙRELAND
PORTUGAL
MΑLTA
ΒELGIUM
SPAIN
FINLAND
SWEDEN
ITΑLY
FRANCE
GERMANY
HOLLAND
CYPRUS
LUXEMBOURG
AUSTRIA
LIECHTENSTEIN

66

VACCINATION COVERAGE
18+ YEARS OLD
UNTIL WEEK 45
95%
93%
92%
92%
87%
84%
83%
83%
82%
82%
81%
80%
80%
76%
74%
71%

CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
14
23
13
4
43
7
10
6
14
9
33
26
16
16
62
0

The table shows the 16 countries with vaccination coverage of 71% -95% with cumulative deaths,
which are the sample of the second sub-analysis for 18+.

TABLE 5
COUNTRY
ΙRELAND
PORTUGAL
DENMARK
ΜΑLTA
SPAIN
ΒΕLGIUM
FINLAND
SWEDEN
CYPRUS
ΙΤΑLY
ΑUSTRIA
LUXEMBOURG
FRANCE
CZECHΙΑ
SLOVENIA
HUNGARY
GREECE
POLAND
ΕSTONIA
CROATIAN
SLOVAKIA
LATVIA

VACCINATION COVERAGE
60+ YEARS OLD
UNTIL WEEK 45
100
100
99
99
98
94
93
93
93
89
88
87
85
82
80
80
79
75
72
70
67
61

CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
23
13
14
4
7
43
10
6
16
14
62
16
9
105
119
189
106
86
98
205
123
239

The table shows the countries that make up the final sample of 22 countries in terms of vaccination
coverage and cumulative deaths for 60+
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TABLE 6

The two different patterns formed by the difference of the cumulative deaths at the point of 85% of
the vaccination coverage for the 60+.

TABLE 7
COUNTRY
CZECHΙΑ
SLOVENIA
HUNGARY
GREECE
POLAND
ΕSTONIA
CROATIAN
SLOVAKIA
LATVIA

VACCINATION COVERAGE
60+ YEARS OLD
UNTIL WEEK 45
82
80
80
80
75
73
71
68
61

CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
105
119
189
106
86
98
205
123
239

The table shows the 9 countries with vaccination coverage of 61% -82% with cumulative deaths,
which are the sample of the first sub-analysis for 60+.

TABLE 8
COUNTRY
ΙRELAND
PORTUGAL
DENMARK
ΜΑLTA
SPAIN
ΒΕLGIUM
FINLAND
SWEDEN
CYPRUS

VACCINATION COVERAGE
60+ YEARS OLD
UNTIL WEEK 45
100
100
99
99
98
94
93
93
93
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CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
23
13
14
4
7
43
10
6
16
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ΙΤΑLY
ΑUSTRIA
LUXEMBOURG
FRANCE

68

89
88
87
85

14
62
16
9

The table shows the 13 countries with vaccination coverage of 85% -100% with cumulative deaths,
which are the sample of the second sub-analysis for 60+.

SAMPLE
The research sample consists of 27 European countries (See Table 9). The 27
countries were selected because they belong to the 30 European countries that have
officially declared their vaccination coverage to the ECDC and because these
countries were used in a publication (See references) that correlated their
vaccination coverage with the reduction of deaths per million populations.
Therefore, this survey uses as a sample 90% of the European countries, which have
officially declared their vaccination coverage to the ECDC.
The age limits of 18+ and 60+ vaccination coverage used in the research were chosen
for the following reasons:
• those under 18 years of age do not constitute a significant percentage of
deaths
from
covid-191*
https://www.statista.com/statistics/1191568/reported-deaths-from-covidby-age-us/ ; https://eody.gov.gr/wp-content/uploads/2021/12/covid-grdaily-report-20211207.pdf PAGE 32*
• due to the fact that 60+ belong to the vulnerable age group that makes up a
significant
percentage
of
deaths
by
covid-193*
https://www.statista.com/statistics/1191568/reported-deaths-from-covidby-age-us/ ; https://eody.gov.gr/wp-content/uploads/2021/12/covid-grdaily-report-20211207.pdf PAGE 34*
• c) due to the decision of the Greek government on compulsory vaccination
of
60+
years
https:
//www.youtube.com/watch?v=kJKROeKNn9U&ab_channel=newsittv.
• Because the ECDC uses exactly the same age limits in the vaccination
coverage data, as mentioned on its official website.
The period, during which the cumulative deaths per million will be investigated, was
chosen to be 14 days until 23/11/2021. This date was chosen because this research
started on 23/11/2021 and 14/11/2021 (week 45) was chosen as the median date of
vaccination coverage of the countries. In addition, on this date, virtually all sample
countries have moved away from the summer months, which may have affected the
results of the study, as fewer cases are reported in the summer, hence fewer
hospitalizations and deaths from covid-19, as the spread of covid-19 appears to be
positively related to a country's latitude and inversely related to climate. This means
that in warmer climates the spread of covid-19 decreases, while in countries with
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greater latitude more intense epidemic waves are observed (Zoran et al., 2021; Liu et
al., 2021).
The 14-day period was chosen over the 7-day period, as it is the longest period for
which there are data [https://ourworldindata.org/covid-deaths] and on the basis of
which the ECDC draws information.
1* The deaths of people under the age of 18 in the USA as of 01/12/21, constitute 0,08% of the total deaths of covid-19, ie in
10,000 deaths from covid-19 only 8 occur in persons under 18 years of age.
2* The deaths of people under 18 years of age in Greece until 07/12/21, constitute 0,01% of the total deaths of covid-19, ie in
the 10,000 deaths of covid-19 only 1 will occur in persons under the age of 18 years old.
3* The deaths of people over 65 in the USA until 01/12/21, constitute 79,95% of the total deaths of covid-19, ie in 100 deaths
from covid-19 ~ 80 are people over 65 years of age. (STATISTA divides the age group at the age of 65 and not at 60).
4* The deaths of people over 65 years in Greece until 07/12/21, constitute 83,14% of the total deaths covid-19, ie in the 100
deaths from covid-19, 83 concern people over 65 years old . (EODY divides the age group at the age of 65 and not at 60).

PROCEDURE
Initially, the vaccination coverage% for 18+ (See Table 9) and for 60+ respectively
(See Table 10) was recorded and tabulated on the official ECDC website
https://qap.ecdc.europa.eu/public/extensions/COVID19/vaccinetracker.html#nation
al-ref-tab for WEEK 45.
The cumulative deaths per million population of covid-19 over a 14-day period up to
23/11/2021 (See Table 9,10) from https://ourworldindata.org/covid-deaths were
then recorded and tabulated. (See Appendix 7, Figure 1-2).

TABLE 9
COUNTRY
DENMARK
ΙRELAND
PORTUGAL
MΑLTA
ΒELGIUM
SPAIN
FINLAND
SWEDEN
ITΑLY
FRANCE
GERMANY
HOLLAND
CYPRUS
LUXEMBOURG
AUSTRIA
LIECHTENSTEIN
GREECE

VACCINATION COVERAGE
18+ YEARS OLD
UNTIL WEEK 45
95%
93%
92%
92%
87%
84%
83%
83%
82%
82%
81%
80%
80%
76%
74%
71%
71%
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CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
14
23
13
4
43
7
10
6
14
9
33
26
16
16
62
0
106
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CZECHΙΑ
HUNGARY
ESTONIA
LATVIA
SLOVENIA
POLAND
CROATIAN
SLOVAKIA
ROMANIA
ΒULGARΙΑ

70

68%
68%
67%
66%
64%
62%
55%
54%
43%
28%

105
189
98
239
119
86
205
123
204
305

All countries, with vaccination coverage for 18+ and cumulative deaths, initially selected. Bulgaria was
then removed because the value of its cumulative deaths was an outlier.

TABLE 10
COUNTRY
ΙRELAND
PORTUGAL
DENMARK
ΜΑLTA
SPAIN
ΒΕLGIUM
FINLAND
SWEDEN
CYPRUS
ΙΤΑLY
ΑUSTRIA
LUXEMBOURG
FRANCE
CZECHΙΑ
SLOVENIA
HUNGARY
GREECE
POLAND
ΕSTONIA
CROATIAN
SLOVAKIA
LATVIA
ROMANIA
ΒULGARIA

VACCINATION COVERAGE
60+ YEARS OLD
UNTIL WEEK 45
100
100
99
99
98
94
93
93
93
89
88
87
85
82
80
80
79
75
72
70
67
61
41
32

CUMUL. DEATHS PER 1M.
(14 DAYS PERIOD)
UNTIL 23/11/21
23
13
14
4
7
43
10
6
16
14
62
16
9
105
119
189
106
86
98
205
123
239
204
305

All countries, with vaccination coverage in the 60+ and cumulative deaths, selected. Bulgaria and
Romania were then removed because they had outliers.

.

GSJ© 2022
www.globalscientificjournal.com

GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186

71

RESULTS (18+)
Results from the initial linear regression and Quadratic model analysis
test, for the 26 countries with vaccination coverage from 43% -95% for
18+ years old
H0: The increase in vaccination coverage from 43% - 95% in 18+ years is not related
to the reduction in covid-19 deaths.
H1: Vaccination coverage of 43% - 95% in 18+ years is inversely related to covid-19
deaths. As vaccination coverage increases at 18+, covid-19 deaths decrease.
An outlier check for variable prices resulted in an outlier, the value 305 (Bulgarian
deaths), therefore deducted together with the value of the Bulgarian vaccination
coverage, i.e. the value 28. The new check did not reveal any new outliers (See
Appendix 1, Figure 2). Checking the histograms of the variables shows that their
values are not distributed normally (See Appendix 1, Figure 3). The values of the
variables are therefore converted to rank values (See Appendix 1, Figure 1), so that a
non-parametric test can be performed through the rank values, calculating the
Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of the 26 countries (N=26) for the 18+ is: Mvac.cov=13,5 with standard
deviation St.Deviationvac.cov=7,64 and rangevac.cov=1-26, while the average of the rank
values of the cumulative deaths per million for the 14-day period is Mcum.deaths=13,5,
with a standard deviation of St.Deviationcum.deaths=7,64 and rangecum.deaths=1-26.

TABLE 11
Mvac.cov/St.Deviationvac.cov/rangevac.cov
13,5
7,64
1-26

Mcum.deaths/St.Deviationcum.deaths/rangecum.deaths
13,5

7,64

1-26

FOR VACCINATION COVERAGE FROM 43% - 95% AT 18+ YEARS OLD: (H0 REJECTED)
Statistical analysis using Linear regression and Quadratic model revealed moderate
negative correlations between vaccination and death (RLinear=0,76 / RQUADR=0,78),
which can be generalized to the general population, as the statistical significance
index is p <0,05 => 0,00 <0,05 in both cases (See Appendix 1, Figure 4). This means
that vaccination is inversely related to covid-19 deaths, i.e. as vaccination rates
increase, covid-19 deaths decrease. The effect size R2 informs us, about the
percentage of deaths from covid-19 which is explained by the increase of
vaccination.
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The statistical analysis showed moderate effect sizes (R2Linear=0,57 / R2Quadr=0,62)
which means that the increase in vaccination to 18+ years explains by 62% the
change in deaths (at best) without meaning that the change in deaths is due, in
causation, to increased vaccination. This means that 38% of the change in deaths is
explained by other factors.
However, behind the 62% that explains the change in deaths, there may be factors
behind the vaccination, which are the cause of the reduction in deaths, such as the
health system, demographic factors (how old is the population of a country),
economy, population density per sq. km., intensity of the epidemic wave and so on.
Consequently the reduction of deaths can not be attributed to the increase of
vaccination.
On the other hand, since the vaccine, regardless of the above factors, must prevent
disease and consequently death, it must, if it is indeed responsible for reducing
deaths, give this picture (of the inversely proportional correlation with the change in
deaths) always regardless of study periods and countries.
Because there are two different patterns in the distribution of deaths according to
vaccination coverage with a focal point of 71% (difference in deaths above - below
71% of vaccination coverage) as mentioned above (See Design, See Table 2), two
simple linear regression analyses tests and two Quadratic regression models will be
performed. If the correlation found is true, correlations between vaccination
increase and death are expected to be found in the individual samples as well,
otherwise the correlation between vaccination increase and death is likely to be
plausible.

Results from the regression linear analysis test, regression Quadratic
model for the last 10 countries with vaccination coverage from 43% 71% for 18+ years old.
H0: The increase in vaccination coverage from 43% - 71% in 18+ years is not related
to the reduction in covid-19 deaths.
H1: Vaccination coverage of 43% - 71% in 18+ years is related to the covid-19 deaths
inversely. As vaccination coverage increases at 18+, covid-19 deaths decrease.
Checking the histograms of the variables shows that their values are not distributed
normally (See Appendix 2, Figure 2). Therefore the values of the variables are
converted to rank values (See Appendix 2, figure 1), so that through the rank values
a non-parametric test is performed, calculating the Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of the 10 countries (N=10) for 18+ is: Μvac.cov.=5,5 with standard deviation
St.Deviationvac.cov=3,01 and rangevac.cov=1-10, while the average of the rank values of
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the cumulative deaths per million for the 14-day period is Μcum.deaths=5,5 with a
standard deviation of St.Deviationcum.deaths=3,02 and rangecum.deaths=1-10.

TABLE 12
Μvac.cov/St.Deviationvac.cov/rangevac.cov
5,5
3,01
1-10

Μcum.deaths/St.Deviationcum.deaths/rangecum.deaths
5,5

3,02

1-10

FOR VACCINATION COVERAGE OF 10 COUNTRIES FROM 43% - 71% 18+ YEARS OLD:
(H0 FAILED TO REJECT)
Statistical analysis using Linear regression and Quadratic model showed no
correlation between vaccination and covid-19 deaths (pLinear>0,05=>0,34>0,05/
pQuadr.>0,05 =>0,63>0,05) (See Appendix 2, Figure 3).
In other words, it seems that the fluctuation of deaths is not related to the increase
of vaccination coverage. Even in the sample of these 10 countries there is a small
size effect in the correlation between vaccination and deaths from covid-19
(R2Linear=0,11/ R2Quadr.=0,12), which means that the percentage increase of
vaccination from 43% in 71% explains only 12% of the change (reduction) in covid-19
deaths of this sample (at best), while 82% of the change in deaths is explained by
other factors. However, because the statistical significance index is above 0,05, even
this weak correlation can not be generalized, resulting in H0 failing to be rejected,
meaning that the increase in vaccination from 43% - 71% to 18+ does not seems to
be a predictor of fluctuations in covid-19 deaths.

Results from the regression linear analysis test, regression Quadratic
model for the first 16 countries in vaccination coverage from 71% -95%
for 18+ years old.
H0: The increase in vaccination coverage from 71% - 95% at 18 + years is not related
to the reduction in covid-19 deaths.
H1: Vaccination coverage of 71% - 95% in 18+ years is inversely related to covid-19
deaths. As vaccination coverage increases at 18+, covid-19 deaths decrease.
Checking the histograms of the variables shows that their values are not distributed
normally (See Appendix 3, Figure 2). Therefore, the values of the variables are
converted to rank values (See Appendix 3, Figure 1), so that through the rank values
a non-parametric test is performed, calculating the Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of the 16 countries (N=16) for 18+ is: Mvac.cov.=8,5 with standard deviation
St.Deviationvac.cov=4,74 and rangevac.cov=1-16, while the average of the rank values of
GSJ© 2022
www.globalscientificjournal.com

GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186

74

cumulative deaths/million for the 14-day period is Μcum.deaths=8,5 with a standard
deviation of St.Deviationcum.deaths=4,75 and rangecum.deaths=1-16.

TABLE 13
Mvac.cov/St.Deviation vac.cov./rangevac.cov.
8,5
4,74
1-16

Μcum.deaths/St.Deviationcum.deaths/rangecum.deaths
8,5
4,75
1-16

FOR VACCINATION COVERAGE OF 16 COUNTRIES FROM 71% - 95% 18+ YEARS OLD:
(H0 FAILED TO REJECT)
Statistical analysis using Linear regression and Quadratic model showed no
correlation between vaccination and covid-19 deaths (pLinear>0,05=>0,55>0,05/
pQuadr.>0,05=>0,87>0,05) (See Appendix 3, Figure 3).
In other words, it seems that the fluctuation of deaths is not related to the increase
of vaccination coverage. Even in the sample of these 16 countries there is a small
size effect in the correlation between vaccination and deaths from covid-19
(R2Linear=0,02/R2Quadr.=0,02), which means that the percentage increase of vaccination
from 71% to 95% explains only 2% of the change (reduction) in deaths from covid-19,
while 98% of the change in deaths is explained by others variables. However,
because the statistical significance index is above 0,05 even this weak correlation can
not be generalized, resulting in H0 failing to be rejected, meaning that the increase in
vaccination from 71% to 95% in 18+ years does not play a role in the fluctuation of
covid-19 deaths.

DISCUSSION
From the first statistical analysis of 26 countries, regarding the investigation of
whether the increase in vaccination coverage at 18+ years is associated with the
reduction of deaths, a moderate correlation was found. Because the distribution of
deaths (See Table 2) reveals two different patterns that may incorrectly correlate or
influence the correlation rate, two more correlation tests between vaccine coverage
and covid-19 deaths were developed. Since the initial correlation was true (without
suggesting a causal relationship), it was expected that a statistically significant
correlation would be found in the two individual samples. In both samples (16
countries with vaccination coverage of 71% - 95%, 10 countries with vaccination
coverage of 43% - 71%) no correlation was found. The hypothesis that an external
factor affects the results, giving a plausible non correlation is excluded due to the
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nature of the variable (ie vaccination). That is to say, it is excluded because the
vaccine is manufactured, disregarding other parameters, with the aim of providing, if
not 100%, protection against death, at least to provide high protection rates. That is,
a third factor may not actually affect in such a way, as to give non correlation results
between vaccination and covid-19 deaths. The opposite, however, can be
understood, as third variables can affect in such a way as to reveal a false
correlation.
In view of all the above, the conclusions tend not to correlate covid-19 deaths with
increased vaccination (18+). The initial, moderate correlation strength is probably
revealed due to a third variable inherent in 16 and 10 countries, respectively, as a
common factor, which here works in reverse, resulting in the difference between the
2 groups, noting a false correlation.
Particular attention should be paid to the fact that this is a point correlation, i.e.
there is no continuous linear or exponential correlation, but the correlation appears
falsely at a specific point (71% of vaccination coverage) due to the difference created
by the third latent variable. One reason that may affect the outcome of noncorrelation is the distribution of the percentage of vaccination coverage by age. For
example, Greece has almost the same vaccination coverage rate as Austria (71% 74%) 18+, but has more than 50% covid-19 deaths than Austria does, studying the
same 14-day period. Therefore, this difference in deaths may be due to the variation
in vaccination coverage in the 60+ age group, where most deaths occur. Therefore,
bearing in mind that the vast majority of covid-19 deaths occur in people over 60+
years of age, it is advisable to re-establish from the beginning correlations between
vaccination coverage and covid-19 deaths with a more targeted sample (60+ years
old). Since covid-19 deaths regard the 60+ age group, it is expected that if there is a
strong inverse correlation between increased vaccination coverage and covid-19
deaths, it will be visible in the statistical correlation analysis, that has a sample of all
countries, while also in the two sub-correlations that will follow in a similar way, as
elaborated above, so that a continuous and not a point correlation is revealed. So
the new hypothesis will be whether the increase in vaccination coverage to 60+
years is related, not causally, to the reduction in covid-19 deaths.

RESULTS (60+)
Results from the regression Linear analysis and the Quadratic model
test, for the 22 countries with vaccination coverage from 61% -100%
for the 60+ years old.
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H0: The increase in vaccination coverage to 60+ from 61% - 100% is not related to the
reduction in covid-19 deaths.
H1: Vaccination coverage in 60+ from 61% - 100% is inversely related to covid-19
deaths. As vaccination coverage increases at age 60+, covid-19 deaths decrease.
The check for outliers in the prices of the variables revealed three outliers, the
vaccination coverage values 32 (Bulgaria), 41 (Romania) and the value 305 which
refers to the deaths of Bulgaria. These values were therefore deducted together with
the Romanian death rate (204) which is the pair of value 41 (See Appendix 4, Figure
2). No new outlier was found from the new audit. Checking the histograms of the
variables shows that their values are not distributed normally (See Appendix 4,
Figure 3). Therefore, the values of the variables are converted to rank values (See
Appendix 4, Figure 1), so that through the rank values a non-parametric test is
performed, calculating the Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of the 22 countries (N=22) for the 60+ is: Μvac.cov.=11,5 with standard
deviation St.Deviationvac.cov=6,48 and rangevac.cov=1-22, while the average of the rank
values of the cumulative deaths per million for the 14-day period is Μcumul.deaths=11,5,
with a standard deviation of St.Deviationcumul.deaths=6,48 and rangecumul.deaths=1-22.

TABLE 14
Mvac.cov/St.Deviationvac.cov/rangevac.cov
11,5
6,48
1-22

Μcumul.deaths/St.Deviationcumul.deaths/rangecumul.deaths
11,5
6,48
1-22

FOR VACCINATION COVERAGE FROM 61% - 100% 60+ YEARS OLD: (H0 REJECTED)
Statistical analysis using Linear regression and Quadratic model showed a negative
correlation of moderate strength between vaccination and death
(RLinear=0,78/RQUADR=0,81), which can be generalized to the general population, as the
statistical significance index is p<0,05=>0,00<0,05 in both cases (See Appendix 4,
Figure 4). This means that vaccination is inversely related to covid-19 deaths, i.e. as
vaccination rates increase to 60+ from 61% -100%, covid-19 deaths decrease. The
effect size R2 informs us about how it is related, i.e. how much the reduction of
deaths from covid-19 is explained due to the increase in vaccination. The statistical
analysis showed a moderate effect size (R2Linear=0,61/R2Quadr.=0,66) which means that
the increase in vaccination 60 + years explains by 66% the change in deaths (at best)
without meaning that this change in deaths is due to a causal increase in vaccination,
while it appears that the change in deaths is explained by other factors by 34%.
However, because behind the 66% explaining the change in deaths, factors may play
a role as mentioned above and due to the fact that two different patterns and
groups appear at 85% vaccination coverage regarding the deaths, statistical analyses
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of correlations between deaths and the increase in vaccine coverage will be
performed, as they appear to have formed in these two groups (See Table 6).
The first will be conducted to confirm the correlation of the increase in vaccination
coverage of 60+ years with deaths from covid-19 for the 9 countries with vaccination
coverage from 61% to 82% (see Table 7), while the second will be conducted to
confirm the correlation of vaccination coverage with covid-19 deaths, for the 13
countries with vaccination coverage of 85% to 100% (See Table 8).
If the inverse correlation of vaccination coverage with death is true, a negative
correlation is expected in the two subgroups to be found, otherwise the point
correlation found above will be confirmed and will mean that a third concealed
variant gives a contrived picture of an inversely related correlation

Results from the regression Linear analysis and the Quadratic model
test, for the 9 countries with vaccination coverage from 61% -82% for
the 60+ years old.
H0: The increase in vaccination coverage from 61% - 82% in 60+ years is not related
to the reduction in covid-19 deaths.
H1: Vaccination coverage of 61% - 82% in 60+ years is reversely related to covid-19
deaths. As vaccination coverage increases at age 60+, covid-19 deaths are reduced.
Checking the histograms of the variables shows that their values are not distributed
normally (See Appendix 5, Figure 2). Therefore, the values of the variables are
converted into rank values (See Appendix 5, Figure 1), so that through the rank
values a non-parametric test is performed, calculating the Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of 9 countries (N=9) for 60+ is: Μvac.cov.=5 with standard deviation
St.Deviationvac.cov.=2,72 and a rangevac.cov.=1-9, while the average of the rank values of
the cumulative deaths per million for the 14-day period is Μcumul.deaths=5 with a
standard deviation of St.Deviationcumul.deaths=2,72 and rangecumul.deaths=1-9.

TABLE 15
Mvac.cov./St.Deviationvac.cov/rangevac.cov
5
2,72
1-9

Μcumul.deaths/St.Deviationcumul.deaths/rangecumul.deaths
5
2,72
1-9

FOR VACCINATION COVERAGE OF 9 COUNTRIES FROM 61% - 82% 60+ YEARS OLD:
(H0 FAILED TO REJECT)
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Statistical analysis using Linear regression and Quadratic model showed no
correlation
between
vaccination
and
covid-19
deaths
(pLinear>0,05=>0,24>0,05/pQuadr.>0,05=>0,22>0,05) (See Appendix 5, Figure 3).
It seems that the fluctuation of deaths is not related to the increase of vaccination
coverage from 61%-82% to 60+. This means that a country with vaccination coverage
of 61% at the age of 60+ will not achieve a reduction in deaths even if the
vaccination coverage for the 60+ age group reaches 82%.

Results from the regression Linear analysis and the Quadratic model
test, for the 13 countries with vaccination coverage from 85% -100%
for the 60+.
H0: The increase in vaccination coverage from 85% - 100% in 60+ years is not related
to the reduction in covid-19 deaths.
H1: Vaccination coverage of 85% - 100% in 60+ years is inversely related to covid-19
deaths. As vaccination coverage increases at age 60+, covid-19 deaths decrease.
Checking the histograms of the variables shows that their values are not distributed
normally (See Appendix 6, Figure 2). The values of the variables are therefore
converted to rank values (See Appendix 6, Figure 1), so that through the rank values
a non-parametric test is performed, calculating the Pearson index.
From the descriptive statistics, the average of the rank values of the vaccination
coverage of the 13 countries (N=13) for the 60+ is: Μvac.cov.=7 with standard deviation
St.Deviationvac.cov=3,86 and rangevac.cov=1-13, while the average of the rank values of
cumulative deaths/million for the 14-day period is Μcumul.deaths=7 with a standard
deviation of St.Deviationcumul.deaths=3,88 and rangecumul.deaths=1-13.

TABLE 16
Mvac,cov/St.Deviationvac.cov/rangevac.cov
7
3,86
1-13

Μcumul.deaths/St.Deviationcumul.deaths/rangecumul.deaths
7
3,88
1-13

FOR VACCINATION COVERAGE OF 13 COUNTRIES FROM 85% - 100% 60+ YEARS
OLD: (H0 FAILED TO REJECT)
Statistical analysis using Linear regression and Quadratic model showed no
correlation
between
vaccination
and
covid-19
deaths
(pLinear>0,05=>0,74>0,05/pQuadr.>0,05=>0,89>0,05). Even in this sample it appears that
the correlation between vaccination of 60+ and deaths is marginal
(RLinear=0,09/RQUADR=0,14) (See Appendix 6, Figure 3). This shows that, even in this
sample, the change in deaths is explained by the change in vaccination coverage
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from 85% -100% at a rate of only 2% (at best), 98% of the change in deaths is
explained by other factors (R2Linear=0,01/R2Quadr.=0,02). However, as mentioned
above, due to the fact that the statistical significance index is p>0,05 even this
marginally low correlation can not be generalized. As a result, H0 failed to be
rejected. Therefore, it seems that the fluctuation of deaths is not related to the
increase of vaccination coverage from 85% -100% to 60+. This means that a country
with 85% vaccination coverage for 60+ year olds will not be able to reduce deaths,
even if vaccination coverage for 60+ year olds reaches 100%.

CONCLUSIONS
The present study, based on a final sample of 26 European countries with
vaccination coverage rates from 43% to 95% for 18+ age groups and vaccination
coverage rates from 61% to 100% for 60+ age groups, revealed the following
conclusions:
•

It appears that the increase in vaccination rate in both age groups is not
related to the change in covid-19 deaths. This means that even if the
vaccination rate increases from 43% to 95% in the 18+ age group and from
64% to 100% in the 60+ age group, covid-19 deaths will not decrease.

•

In addition, the present study suggests that finding a moderate correlation
between an increase in vaccination rate and covid-19 deaths should be
viewed with skepticism, as the correlation may be caused by one or more
external factors, which creating a point difference , form the image of a
fictitious, plausible correlation.

•

The results of the research show that it is not possible to achieve "building" a
wall of immunity, which has the effect of reducing deaths from covid-19, as it
seems that even if the vaccination percentage coverage increases to 100% in
the vulnerable age group 60+, covid-19 deaths do not appear to be reducing.
More specifically, a typical example is Greece, which with a vaccination
coverage rate of 79% in those over 60+, counts an average of 106 deaths
from covid-19 per million in the 14-day period up to 11/23/21, compared to
France which for the same period counts 9 deaths, having almost the same
rate of vaccination coverage (85%) in those over 60+ years.
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The difference found in covid-19 deaths between the countries sampled in
the present study paints a picture of countries with two different paces (See
Table 17), on the matter of dealing with covid-19. The cause of the difference
should be sought in a third latent variable, either quantitative, e.g. economy,
available ICU beds, either qualitative, e.g. geographical location (See map
below), and which is responsible for the observed difference in deaths.

The methodological set up and conduct of further research is proposed, in order to
identify the factors related to the reduction of deaths from covid-19, as well as to
clarify the mechanism that works and leads to the reduction of deaths. Variables that
can be used in the investigation of the above are: the GDP of the countries, the per
capita income, the health system based on ICU beds, the medical staff in the key
positions related to covid-19 hospitalizations, the climate based on some of its
characteristics (such as temperature), using regression analysis tests (Linear,
Quadratic).
A further investigation is proposed, regarding the correlation of the number of
deaths from covid-19 with the geographical location of the countries, comparing the
death rates of the central-eastern countries of Europe, as outlined to the right of the
red line of the map below, when their vaccination coverage will have exceeded the
71% threshold for 18+ and 85% for 60+, using the Chi Squared Goodness of Fit Test.
In conclusion, since all the above establish that vaccination coverage does not help
reduce covid-19 deaths, a proposal is made for the governments of individual
countries to introduce a different mix of policy measures to counter the new
pandemic wave.

TABLE 17
ΧΩΡΕΣ-ΘΑΝΑΤΟΙ (GROUP 1)

ΧΩΡΕΣ-ΘΑΝΑΤΟΙ (GROUP 2)

ΙRELAND
- 23
PORTUGAL
- 13
MALTA
- 4
DENMARK
- 14
ΒΕLGIUM
- 43
SPAIN
- 7
FINLAND
- 10
SWEDEN
- 6
ITΑLY
- 14
FRANCE
- 9
GERMANY
- 33
NETHERLANDS - 26
CYPRUS
- 16
LUXEMBOURG - 16
AUSTRIA
- 62
LIECHTENSTEIN - 0

GREECE
CZECHIA
HUNGARY
ΕSTONIA
LATVIA
SLOVENIA
POLAND
CROATIA
SLOVAKIA
RΟMANIA
ΒULGARIA

- 106
- 105
- 189
- 98
- 239
- 119
- 86
- 205
- 123
- 204
- 305
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Countries with two different paces, on the matter of dealing with covid-19 deaths.

MAP OF EUROPE

On the map the black line depicts the borders of Europe, within which the countries of the sample are
present.
 The red line is the geographical boundary, which separates the two different paces of the countries.
Thus the countries of group 1 of table 10 are all left of the red line (Cyprus is excluded because it
geographically belongs to Asia), while on the right are all the countries of group 2.
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FIGURE 2
CHECK FOR OUTLIERS IN VARIABLES (VACC. COVERAGE 18+, CUMUL. DEATHS/ 27
COUNTRIES)
28 43 54 55 62 64 66 67 68 68 71 71 74 76 80 80 81 82 82 83 83 84 87 92 92 93 95
0 4 6 7 9 10 13 14 14 16 16 23 26 33 43 62 86 98 105 106 119 123 189 204 205 239 305

(0-305) minimum 0, median 33, maximum 305, q1 13, q3 119
Upper limit = (q3-q1) x 1,5 + q3 => (119-13) x 1,5 + 119 = 278 305>278 outlier
Lower limit = q1 - (q3-q1) x 1,5 => 13- (119-13) x 1,5 = -146 no outliers

(28-95) minimum 28, median 76, maximum 95, q1 66, q3 83
Upper limit = (q3-q1) x 1,5 + q3 => (83-66) x 1,5 + 83 = 108 no outliers
Lower limit = q1 - (q3-q1) x 1,5 => 66- (83-66) x 1,5 = 40,5 28<40,5 outlier

FIGURE 3

GSJ© 2022
www.globalscientificjournal.com

GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186

83

FIGURE 4
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APPENDIX 4
FIGURE 1

FIGURE 2
4 6 7 9 10 13 14 14 16 16 23 43 62 86 98 105 106 119 123 189 204 205 239 305
32 41 61 67 70 72 75 79 80 80 82 85 87 88 89 93 93 93 94 98 99 99 100 100

(4-305) minimum 4, median 52,5, maximum 305, q1 13,5, q3 121,5
Upper limit = (q3-q1) x 1,5 + q3 => (121,5-13,5) x 1,5 + 121,5 = 283,5 305>283,5 outlier
Lower limit = q1 - (q3-q1) x 1,5 => 13,5- (121,5-13,5) x 1,5 = -148,5 no outliers

(32-100) minimum 32, median 86, maximum 100, q1 73,5, q3 93,5
Upper limit = (q3-q1) x 1,5 + q3 => (93,5-73,5) x 1,5 + 93,5 = 123,5 no outliers
Lower limit = q1 - (q3-q1) x 1,5 => 73,5 - (93,5-73,5) x 1,5 = 43,5 32, 41<43,5 outliers. The
value 204 is removed due to the fact that this value is the pair of value 41.
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FIGURE 3
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