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Abstract 

Background: Nationwide COVID-19 (coronavirus disease 2019) vaccination 

campaigns have been effective to avert as many as 51% deaths in people aged ≥60 years 

in the European region between December 2020 and November 2021, though broad 

heterogeneity has been observed in the percentage of averted deaths across the different 

European countries.  

Methods: We downloaded data of vaccine uptake and efficacy into an Excel 

Worksheet, and we then performed univariate (Spearman’s correlation) and multivariate 

(multiple linear regression analysis) correlations. 

Results: A significant linear association was found between the percentage of averted 

deaths of older people and percentage of vaccine uptake in each corresponding 

European country (Spearman’s correlation: r=0.872; p<0.001), though such relationship 

was even better fitted by using an exponential curve (r=0.881; p<0.001). In multiple 

linear regression analysis, the percentage of deaths averted by COVID-19 vaccination 

remained independently associated with vaccine uptake (p<0.001), but not with the type 

of vaccine administered (p=0.264). 

Conclusions: The results of analysis support the foremost importance of reinforcing 

nationwide COVID-19 vaccination campaigns, especially in those countries where 

vaccination programmes have been less successful. 
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Introduction 

The almost unstoppable spread of coronavirus disease 2019 (COVID-19) has 

now lead to infection of over 256 million people worldwide, accompanied by over 5.2 

COVID-19 associated deaths [1]. Despite physical preventive measures such as face 

masking, social distancing and hand hygiene may be effective to limit virus spread, 

widespread COVID-19 vaccination is an unavoidable resource to further contain the 

dramatic medial, societal and economic consequences of COVID-19 [2]. In a recent 

article, Meslé et al. demonstrated that nationwide vaccination campaigns have been 

effective to avert as many as 51% deaths in people aged ≥60 years in the European 

region between December 2020 and November 2021 [3]. Nonetheless, since a broad 

heterogeneity could be noted in the percentage of averted deaths across the different 

European countries, we carried out an additional analysis of this data.  

 

Materials and Methods 

We downloaded the data reported in table 1 of the article of Meslé et al. [3] into 

an Excel Worksheet (Microsoft Excel; Microsoft, Redmond, WA, US), which were then 

used to perform univariate (Spearman’s correlation) and multivariate (multiple linear 

regression analysis) correlations, using Analyse-it (Analyse-it Software Ltd, Leeds, 

UK). The study was based on data published in the article of Meslé et al. [3], so that no 

Ethics Committee approval was necessary. This analysis study was conducted in 

accordance with the Declaration of Helsinki. 

 

Results 

 A significant linear association was found between the percentage of averted 

deaths of older people and percentage of vaccine uptake in each corresponding 

European country (Spearman’s correlation: r=0.872 and 95%CI 0.754-0.935; p<0.001), 
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though such relationship was even better fitted by using an exponential curve ([y] = 

3.6347
0.0296×[x]

; r=0.881; p<0.001) (Figure 1). In multiple linear regression analysis, 

where averted deaths were entered as dependent variable whilst vaccine uptake and 

types of vaccine administered in each country were entered as independent variables, 

the percentage of deaths averted by COVID-19 vaccination remained independently 

associated with vaccine uptake (p<0.001), but not with the type of vaccine administered 

(p=0.264). 

 

Conclusions 

The results of our further analysis support the important data published by Meslé 

et al. [3], by confirming the existence of an almost exponential relationship between 

vaccine uptake and deaths of older people saved in the European region, thus further 

supporting the foremost importance of reinforcing nationwide COVID-19 vaccination 

campaigns, especially in those countries where vaccination programmes have been less 

successful. 
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Figure 1. Association between percentage of averted deaths and vaccine uptake per 

country in the European region between December 2020 and November 2021, 

according to data published by Meslé et al [3]. 

 

[y] = 3.6347e
0.0296[x]

r = 0.881; p<0.001
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