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The manuscript “Covid-19 And Vit-D: Disease Mortality Negatively Correlates with Sunlight Exposure”

held our attention as we found fatal shortcomings that invalidates the analyses and conclusions. 

© 2020 Elsevier Ltd. All rights reserved. 
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The manuscript “Covid-19 And Vit-D: Disease Mortality Nega-

ively Correlates with Sunlight Exposure ” ( Lansiaux et al., 2020 )

eld our attention as we found fatal shortcomings that invalidates

he analyses and conclusions. 

. General considerations 

First, the title itself is misleading as the manuscript does not

eport any information on Vitamin D since it was not measured in

he context of this study. 

Second it relies on unfounded hypotheses as the authors refer

o a website ( Prevenzione Tumori, 2020 ) without any scientific va-

idity rather than to peer-reviewed articles. 

Third, the reporting is poor. The manuscript does not conform

o any reporting guidelines such as STROBE ( von Elm et al., 2007 ).

he public data sources citations that were provided in the pa-

er are hyperlinks to main pages of websites, insufficient to find

he actual data, hampering any reproducibility effort. From authors’

ords, it is not clear whether “mortality rate” refer to the number

f confirmed COVID-19 deaths divided by the number of inhabi-

ants of each region (i.e. incidence of lethal COVID-19) or to the

umber of confirmed COVID-19 deaths divided by the number of

OVID-19 confirmed cases (i.e. lethality of confirmed COVID-19).
he former would be related to the incidence of COVID-19 while 
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he latter is related to the prognosis of COVID-19. Trying to repro-

uce the results from Table 1 , we eventually found that the “mor-

ality rate” refer to the latter and so, is related to the prognosis of

OVID-19. 

. Major statistical flaws 

The authors claimed that they analyzed data of 64,553,275

rench citizens to explore the correlation between Sunlight expo-

ure and Mortality. The main finding is a correlation between mor-

ality rate and Sunlight exposure (that is considered as a surrogate

arker of Vit-D) with an impressive “p -value of 1.532 × 10 –32 ) cor-

elated to the COVID-19 mortality rate, with a Pearson coefficient

f -0.636”. 

To explore this correlation, authors used a “Pearson correla-

ion” (that explores association between two quantitative vari-

bles), and refer to aggregate data reported by various health

gencies and institutions, i.e. Santé Publique France, INSEE, Meteo

rance). Upon request, the primary author shared on social media

 Lansiaux, 2020 ) the scatterplot (not published in the manuscript)

isplaying the correlation they studied, suggesting an ecological

nalysis on data aggregated at regional level, confirmed by our fur-

her analysis (see below). Indeed, there are only 12 points in the

gure, corresponding to the 12 regional areas reported in Table 1 .

xploring such a correlation leads to weak evidence as it is prone

o ecological fallacy, a bias that refers to inappropriate conclusions

t an individual scale based on the analysis of aggregate data. 

https://doi.org/10.1016/j.sste.2020.100373
http://www.ScienceDirect.com
http://www.elsevier.com/locate/sste
http://crossmark.crossref.org/dialog/?doi=10.1016/j.sste.2020.100373&domain=pdf
mailto:Florian.NAUDET@chu-rennes.fr
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Moreover, a careful look at the manuscript, shows that the anal-

sis done by the authors is totally flawed. From aggregate regional

ata provided in Table 1 , we found that all correlation coefficients

ave been computed with 12 data points – one for each region –

ut that the statistical test has been performed as if there were as

any data points as individuals (n = 64,553,275). Indeed, the usual

tudent’s t statistic associated to a Pearson’s correlation coefficient

s t = r × √ 

[(n-2)/(1-r 2 )]. For n = 64,553,275 and r = 0.663, one can

asily compute that t = 7115.601 as is displayed on the first line of

able 3 for correlation between male sex and COVID-19 mortality

ate. 

Performing such an analysis violates the logic of Pearson’s cor-

elation. Indeed, Pearson’s correlation is based on the empirical

ariance observed between the twelve data points that were given.

he reduction of variance due to large regional sample sizes is al-

eady taken in account in this empirical variance and the Student’s

 statistic must be based on the sample size that has been used for

he empirical variance calculation (i.e. n = 12). This first error makes

he estimation of statistical error highly biased. The actual error is

t least 
√ 

((64553275-2)/(12-2)) higher, i.e. 2540.7 times higher. Af-

er correction of this error, from Table 1 data, the significance level

s P = 0.03. Moreover, this statistic is based on two other dubious

r erroneous assumptions. The first error is assumption of binor-

al distribution; to avoid this assumption, Spearman’s correlation

ould be better than Pearson’s correlation ( P = 0.04). The second

ssumption is that the 12 data points are independent. This sec-

nd assumption is erroneous at least for sunlight exposure, since

wo neighboring regions have more similar climates than two dis-

ant regions. Consequently, even the P -value of Spearman’s correla-

ion is erroneous and the actual unbiased P -value would be higher

f spatial correlation is taken in account! 

Furthermore, we are surprised that all regions of metropolitan

rance were included but Corsica (Corse in French). Authors state

hat they excluded Corsica “because of poorer access there than on

he continent", a statement made without any reference. In con-

rast, the Insee statistics indicate that the density of healthcare

roviders per inhabitants is in the same range as on the continent

 Insee, 2020 ). As the authors point in the manuscript, they worked

rom a protocol. A time stamped protocol ( e.g. registered on the

pen Science Framework before any data extraction and analysis)

s warranted to demonstrate that exclusion of Corsica was an a pri-

ri choice. 

Indeed, an analysis based on Spearman correlation updated

ith data from Santé Publique France (Data from April 25th,

020, extracted on July 24th, 2020 ( Santé publique France, 2020 ))

nd Méteo France extracted on July the 24th 2020 ( Météo

rance, 2020 ), show that the correlation observed between intra-

ospital mortality (cumulative hospital deaths divided by cumula-

ive hospital deaths plus cumulative discharged patients plus num-

er of currently hospitalized patients) and Sunlight without Cor-

ica is not significant anymore when Corsica is added. With our

ew data extraction, Spearman’s R = −0.47 ( p = 0.11) with Corsica

ersus R = −0.71 ( p = 0.01) without Corsica ( Fig. 1 and Table 1 that

ncludes data gathered from ( Santé publique France, 2020 ; Météo

rance, 2020 ; Ined, 2020 )). Note that our data extraction provided

lightly different figures than author’s ones, as we could not found

he exact same data sources. Therefore, exclusion of Corsica may

nfluence the results. If author cannot prove that this choice was

ade a priori , this is suspect of p -Hacking. 
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Fig. 1. Scatterplot and Spearman’s correlations of intra-hospital mortality (number of COVID-19 deaths in hospital divided by number of COVID-19 hospitalizations) and 

Sunlight exposure (with and without Corsica). Data and code to reproduce this analysis are available on the Open Science Framework (osf.io/mjz35). 
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Authors’ specify that they had assessed confounding factors. In-

eed, with their erroneous analyses, they found that many poten-

ial confounding factors have significant effects (see Table 3) on the

ortality rate, but no statistical adjustment is performed to can-

el effects of these factors. Moreover, climate confounding, such as

emperature have not even been analyzed. 

Let’s now apply reductio ad absurdum . Applying the same meth-

ds as authors of this article, we can calculate the association be-

ween sunlight exposure and number of senior assisted living beds

or 10 0 0 0 0 inhabitants of more than 75 years. With authors’ raw

ata ( Table 1 of their article) and statistical methods we find a

earson’s R = −0.693 a Student’s t statistic equal to −7720.827 and

 P -value inferior to 10 −30 . After fixing the Student’s t calculation,

e find a Student’s t statistic equal to −3.039 and a P -value equal

o 0.01. Using updated data, including Corsica, and Spearman’s cor-

elation gives a R = −0.69 and a P -value equal to 0.009. Therefore,

his method provides better evidence for the fact that sunlight ex-

osure makes people build nursing homes (maybe via increased

erological vitamin D in stakeholders building nursing homes, in-

uencing their minds) than for the fact that vitamin D improves

he prognosis of COVID-19; indeed, it is robust to the inclusion of

orsica. Another explanation would be the fact that the climate is

nfluenced by nursing homes. 

. Conclusion 

For all these reasons the manuscript has no informative value

t all concerning any association between “Covid-19 And Vit-D”.
herefore, we think that the article methods and conclusions are

oo flawed to have any value. 
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