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Accountability for global health issues such as a pandemic and its devastating
consequences are usually ascribed to a virus, but a comprehensive view should
also take into account the state of the host. Data suggests that excessive nutrition
is to blame for a yet unknown but not negligible portion of deaths attributed to
severe acute respiratory syndrome coronavirus 2. We analyzed the correlation
between mean body mass index (BMI) and 2-year coronavirus disease 2019
(COVID-19) mortality rates reported by 181 countries worldwide. Almost two
thirds of the countries included had a mean BMI greater or equal to 25, with death
rates ranging from 3 to 6,280 per million. Death rates in countries with a mean BMI
below 25 ranged from 3 to 1,533. When the analysis was restricted to countries
where the extent of testing was deemed more representative of actual mortality,
only 20.1% had a mean BMI<25 but the mortality difference persisted. A second
analysis looking at pre-vaccination mortality obtained from a different source led
to similar conclusions. Due to the nature of the variables, reverse causation can
be excluded while common causation can not. A mean BMI<25 for a country
seems to spare its citizens from the highest COVID-19 mortality rates. The impact
of excess weight on global COVID-19 mortality is suspected to have been much
higher than what currently perceived, here estimated at no less than a fourfold
increase in mortality. Countries with normal mean BMI constitute precious test
beds for the quantification of the effects of overeating on COVID-19 mortality.
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Introduction

Koch’s third postulate states that in order to establish a causal relationship between a
microbe and a disease, the microorganism should cause disease when introduced into a
healthy organism. No reference is made to the severity of the disease caused, nor to what
constitutes a healthy organism, nor to the possibility for the organism to be in a state of
partial well-being.

Hill improved upon Koch’s original criteria in many aspects, but the difficulties
encountered in the quantification of the initial state of health of the host and how this could
affect both infectivity and mortality remain. An organism can at any time and for a variety
of different reasons weaken a subset of its own defense systems, with no apparent ill effects.
It is only when a new threat that specifically exploits that very weakness that the host begins
to tumble.

For this reason we asked ourselves whether the COVID-19 pandemic—had the virus not
found a species afflicted by overeating—would have been as deadly as it had.
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Obesity, once considered by many clinicians a self-inflicted
condition of little medical significance, has increased dramatically
during the last four decades (1). Today we know that it carries
higher risks for the development of type 2 diabetes, coronary
heart disease, a number of cancers, respiratory complications
and osteoarthritis. Even more modest degrees of overweight are
associated with mortality (2). Health care resources are inundated
by obesity and its consequences (3), with high social and economic
costs, including attempts to prevent or to treat it (4).

Although failure to mention obesity as one of the preexisting
diseases associated with death still occurs (5), individuals with
obesity, overall and central, are more at risk for being COVID-19
positive [46% more (6)] (7-9), hospitalization (10), ICU admission
(6, 9), reinfection (11) and mortality [48% more (6)] (7). Obesity
and impaired metabolic health are important risk factors for severe
COVID-19 (12-16). The risk of hospital admission or death due
to COVID-19 starts at a body mass index (BMI) as low as 23
kg/m? (13). Central obesity and hypertension are associated with
lower antibody titres in response to COVID-19 mRNA vaccine
(17). Hypertension was found to be more prevalent in the first
surge of the disease in Iran, where patients were also younger (18).
SARS-CoV-2 infection induces neutralizing antibodies only in few
obese COVID-19 patients (19). Given that BMI has a causal role
in the development of severe COVID-19, the promotion of weight
loss in people with obesity or overweight would help to combat
the COVID-19 pandemic (12). In addition to increased risks for
the subject, people with high BMI were also found to transmit
the infection more easily. The number of exhaled respiratory
droplets were in fact considerably higher for these individuals,
and further increased with degree of COVID-19 infection (20). A
positive association with death was found in previously hospitalized
individuals for BMI >37 (21) and among infected underweight,
obesity class IT and III patients (22).

Among the very old, overweight and obesity were found not
to be associated with in-hospital mortality (23). For patients aged
>60 year, mild/moderate obesity was associated with a 13% reduced
mortality risk and a 10% increased length of stay in the ICU (24).
Although underweight patients had a higher risk of mortality from
COVID-19 (25), overweight and obese patients outnumber them in
most countries, making an analysis of mean values not futile.

The combination of increased infection rates, increased
transmissibility and decreased antibody response to vaccine, all lead
to alarger basic reproduction number. Quantification of the mutual
amplification of such effects remains a challenge. Since the majority
of the population in many high-income countries is overweight,
and since both overweight adolescents and adults experience more
respiratory symptoms (26), the role played by excess weight on the
intensity of the initial viral diffusion and on its temporal and spatial
evolution across the globe should not be ignored.

At this time, doubt pushed us to explore the patterns of
mortality around the globe, and their relation to BMI, trying
to go beyond both the limitations of BMI itself (definitions of
overweight range from BMI >23 to BMI >25) and our struggle
with estimations of exact death tolls (27). In the era of globalization,

Abbreviations: BMI, body mass index; COVID-19, coronavirus disease 2019;

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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a survey of this kind might not come as handy as one might expect,
but if interpreted correctly it is still revealing.

Materials and methods

The first problem we encountered was to assess data
comparability. Since under-testing and under-reporting of deaths
is believed to be common in developing countries, we initially
considered analyzing the correlation between COVID-19 tests per
capita and reported COVID-19 deaths. The analyses included over
180 countries for which both BMI and mortality data were present.
We then conducted very basic observations on the patterns of
correlation between COVID-19 mortality and mean BMI, plus
three additional variables that for different reasons we felt could
potentially have an influence: cigarette consumption [chronic
obstructive pulmonary disease worsens outcomes from COVID-
19 (28)], annual average precipitation and average temperature
(29, 30). Additional indices were looked at, such as the gross
domestic product at purchasing power parity, but it was felt
that its impact on mortality, although significant, required a
socioeconomic type of analysis, which was beyond the scope of
this work.

Data for each country was initially collected from a number
of different sources and collated into a single file. This included
mean BMI from the World Health Organization’s Global Status
Report on noncommunicable diseases (WHO) (31), population,
COVID-19 deaths and tests from the global statistics provider
Worldometers (32) and the project Our World in Data (33)
(OWID), life expectancy at birth in 2019 from WHO, annual
cigarette consumption per person from the Tobacco Atlas (34),
annual average precipitation from the World Bank (35) and
average temperature from the Climatic Research Unit (36). Data
extracted from OWID, in addition to deaths and tests, included
the day COVID-19 statistics recording began. This was functional
to derive annual quantities, considering that different countries
started official recording at different times.

A first correlation between BMI and COVID-19 deaths was
evidenced by data retrieved from WHO and the statistics provider
Worldometer. Countries with limited testing also reported few
deaths. To limit the risk of introducing less reliable data, we
restricted our analysis to countries who tested beyond a specific
value. This value was chosen based on the distribution of the data
itself. No sharp increase in mortality was present for an increment
in testing rate up to about 0.1 tests per capita (50 tests per thousand
people per year). The analysis was therefore split into two groups:
one containing countries who tested up to 0.1 per capita (41) and
the other containing countries who tested more (134). Six countries
did not have data on the number of administered tests and were
excluded (Figure 1A).

In order to eliminate the effect of vaccination, and also as a
mean of comparison and validation against the first database, a
second COVID-19 database was used. This was freely available
from OWID. For each country, the day data were first recorded was
extracted. This start date was used to compute the interval of time
across which mortality was reported. Total COVID deaths, tests
and population of each country were also extracted. The analysis
was restricted to year 2020. Using a combination of basic command
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FIGURE 1

and 16 Scenarios (2001-2100). J. Climate: submitted.

Correlation plots analysing COVID-19 mortality as a function of BMI, cigarette consumption, annual precipitations and average temperature in 181
countries worldwide COVID-19 data covers about 2 years, from initial counting until 25 March 2022. Purportedly under-reporting countries are
shown in blue in the first three panels and edgeless in the last one. (A) Scattered plot of reported COVID-19 deaths vs. tests per capita
(worldometers.info, retrieved on 25 March 2022). Under-reporting of deaths seems more likely below about 50 tests per thousand people per year.
(B) Scattered plot of reported deaths per thousand due to COVID-19 (worldometers.info) vs. mean BMI (31). (C) Scattered plot of reported deaths per
thousand due to COVID-19 vs. cigarette smoking (tobaccoatlas.org, 2016). (D) Average annual precipitation (35) and temperature (1961-1990 data,
Climatic Research Unit, 2011). Warmer and humid areas experienced reduced mortality. Data source: Mitchell, T.D., Carter, T.R., Jones, P.D., Hulme,
M., New, M., 2003: A Comprehensive Set of High-Resolution Grids of Monthly Climate for Europe and the Globe: the Observed Record (1901-2000)
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line tools and a spreadsheet, a data file was generated. Three more
columns were added: one for death rates, one for test rates and one
for BMI. The World Health Organization’s Global Status Report
on noncommunicable diseases 2014 contains both 2010 and 2014
BMI data, which show increases of up to 2% over a period of 4
years, hovering around 1% for most countries. Given that COVID-
19 struck 6 years later, and that adult BMI has and is seeing a
linear increase worldwide (37), our analysis underestimates the
effect of BMI on mortality. Regarding causality, reverse causation is
for temporality reasons not possible. Common causative factors—
if any is present—would call for a proper quantification of their
individual impact.

Out of 214 countries, 31 had no BMI data, thus allowing
analysis of 183 countries in total. All data files are available as
Supplemental material.

Results
Plotting each country’s COVID-19 death rate vs. its mean BMI
gave us some elementary clues (Figure 1B). After over 2 years into

the pandemic, countries with a BMI<25 reached a maximum of
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1,535 deaths (Namibia), as opposed to those exceeding 25, where
death rates soared, up to 6,280 (Peru, see Supplemental material).
Correlation with cigarette smoking was much weaker, as shown in
Figure 1C. The effect of climate is shown in Figure 1D, where both
precipitations and higher average temperatures confirmed to result
into a somewhat lower mortality.

COVID-19 reported death rates for year 2020, virtually free
from the effects of vaccination, are shown in Figure 2. Mean
mortality in normal mean BMI countries was 4.8 (1755/369,
Worldometer) and 13.7 (685/50, OWID) times smaller than that
found in high mean BMI countries.

A view at the recognized major risk factor for death due
to COVID-19, age, can be observed in Figure 3. Countries with
longer life expectancies at birth were, as expected, hit the hardest.
However, countries with a mean BMI <25 consistently showed a
reduced mortality, which remained particularly low even among
the few countries with the highest life expectancies.

The number of countries with a mean BMI <25 amounts to 27
(20.1% of the total of the 134 considered). The overall distribution
of mortality in this group scales down to less than one fourth of
that seen for BMI >25. The odds ratio between the odds of a
lower mortality rate in presence of a BMI <25 and the odds of
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https://doi.org/10.3389/fpubh.2023.1106313
https://worldometers.info
https://worldometers.info
https://tobaccoatlas.org
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Gabbrielli and Pugno

10.3389/fpubh.2023.1106313

3-5 T T T T T T T T
L]
g B |
kg 3
[oX
g
S o5t .
z
£ 2f i
() L[]
©
?2 L] L]
TS5 ¢ L .
> ®
Q . s * 8 . °
o 1f $ 3 « #° 1
3 o 3™ e .
=
e}
g 05 ;o..: O 2 e e 1
= ° wle L .
0 b4 o ° .- o * - S o -.- ]
20 21 22 23 24 25 26 27 28 29 30 31 32

mean BMI (kg/m?)

FIGURE 2

Pre-vaccination annual reported COVID-19 mortality in 183 countries (Our World in Data, year 2020) vs. mean BMI. Black dots correspond to
countries who performed more than 50 tests per thousand people per year. Dark blue dots indicate countries who did not reach such a rate.
Countries for which testing data was not available within this dataset are shown in light blue. The lower mortality rates among countries with a
normal mean BMI can not be explained by undertesting alone (a few extensively-testing countries can be seen in this range).
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FIGURE 3

Countries with a normal mean BMI (circled) reported a lower COVID-19 mortality. Purportedly under-reporting countries are shown with

edgeless dots.

a lower mortality rate in the absence of a BMI <25 is identically
equal to 1.0 (24:24) when a reference value of 720 deaths per
1,000,000 population is taken. Defining “high reported mortality”
as the mortality exceeding such a value, only 3 countries had high
mortality in the presence of a BMI <25, against 83 countries with
high mortality in the absence of a BMI <25. The resulting odds
ratio was therefore 0.036 (3:83).

According to worldwide reported deaths due to COVID-
19, high reported mortality in the presence of a mean BMI

<25 was rare. Countries with a mean BMI <25 where
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the extent of testing was deemed representative showed less
than one fourth the mortality observed in countries with a
BMI >25.

Discussion

Two major limitations of this study are the uncertainties
on undertesting and underreporting of deaths. Lower income
countries typically tested less extensively and were less likely

frontiersin.org
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to report deaths from COVID-19 with the needed accuracy.
Actual
every part of the world, but the ratio between the two

mortality was higher than reported mortality in

was correlated with income. Developing countries—the

mean BMI—had
compared to

majority of which also have a lower

a much higher actual mortality reported
counts. This effect was, expectedly, less prominent in higher
income countries. Although such a difference could have
in principle represented a bias toward an overestimation of
the effect of BMI on mortality, the absence of extensively-
testing (high-income), normal-BMI countries reporting high
mortalities remains.

Another limitation came from differential testing policy, which
was not considered. However, although local and temporally
delimited differences in country-specific decisions on testing
symptomatic individuals only vs. everyone existed, governmental
directions changed over time in most countries, making annual
statistics less sensitive to this type of inequality.

As a simple anecdote, we would like to draw the reader’s
attention to the fact that a naked man walking in the rain in
the winter is not unlikely to catch a cold. Although colds are
often caused by a virus, we do not usually point the finger at
the infective agent. We agree instead that the cause of his cold
was his behavior, since he—aware of the risk—exposed himself
to the elements. Indeed the use of face masks, social distancing
and mass vaccinations, all offer protection against infection.
However, limiting vulnerability to the new threats that day after
day nature manages to assemble behind the scenes would not
be inadvisable.

One potentially successful strategy, and a suggestion for an
open medical ethics debate, would be that of entitling those
who treat their body with more respect (such as normal-
weight, non-smokers individuals) to small deductions on the
contribution that in many countries patients owe for the cost
of medical tests and treatments. An action of this kind has the
potential to mitigate the obesity and smoking prevalence. It would
simultaneously provide positive feedback to those who already
look after their body, and would gradually awake the interest
of those who struggle making an effort to change their attitude
towards smoking and/or food. A rewarding scheme recognizing
body respect would invert the current global trend of increasing
obesity rates, simultaneously resulting in a significant reduction in
public health expenditure.

Conclusion

A higher mortality from COVID-19—up to fourfold and over—
was observed in many countries where the mean BMI exceeded
the value of 25, while such increase was not seen in the few
extensively-testing, normal-mean-BMI countries.

Caution should nevertheless be exercised in the interpretation
of the reported correlations when attempting a causal analysis.
Although both a coincidence and reverse causation can be
excluded due to the correlation being statistically significant and
temporally unidirectional, mean values do not contain information
about distribution. A country with a bimodal distribution of
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BMI (for example were many people are underweight and
obese) could have a similar mean BMI of a country were
most people have a normal BMI. Finally, a high BMI does
not represent neither a necessary nor a sufficient condition
for death due to COVID-19. Common causation can not be
ruled out.

As with any morphometric index, BMI comes with issues.
International variations are well known, such as a reduced
upper normal value for Asians (38). A more promising index
seems to be the dimensionless waist-to-height ratio, in short
WHIR, for which at the time of this writing a global report is
still missing.
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Country BMI COVIDdeathsp1M cigspypp WHOIlifeexpb COVIDtestsp1M COVIiDcasesp1M precip temp
Afghanistan 21.6 189 311.6 63.2 21160 3925 327 126
Albania 26.1 1215 2491.6 78.0 569929 71662 1485 114
Algeria 26.2 152 1046.7 771 5119 4773 89 225
Andorra 275 1975 6398.3 3225381 271957 - 7.6
Angola 241 55 340.2 63.1 40024 1923 1010 21.55
Antigua and Barbuda 28.1 1359 89.2 76.5 190517 42354 | 1030 26.0
Argentina 27.7 2783 1176.1 76.6 708534 117785 591 14.8
Armenia 26.7 2895 1985.7 76.0 917563 115785 562 7.15
Australia 27.2 225 917.0 83.0 2346981 9994 534  21.65
Austria 254 1717 1927.0 81.6 15602507 138074 1110 6.35
Azerbaijan 27.4 939 1525.6 71.4 597967 59465 447 11.95
Bahamas 28.8 1969 438.6 73.2 524011 57960 1292 24.85
Bahrain 28.2 813 1101.5 75.8 4876138 155808 83| 27.15
Bangladesh 21.0 174 7441 74.3 74327 9465 2666 25.0
Barbados 28.7 1142 277.5 76.0 1858859 94543 | 1422 26.0
Belarus 26.6 717 2911.3 74.8 1237917 72664 618 6.15
Belgium 25.5 2626 2440.9 81.4 2569422 172944 847 9.55
Belize 28.9 1595 168.6 74.4 1115913 76662 1705 25.3
Benin 23.4 13 204.0 63.4 47871 1979 1039  27.55
Bhutan 23.8 11 73.1 1851402 3390 2200 7.4
Bolivia 25.9 1798 291.6 721 222502 47587 | 1146 21.55
Bosnia and Herzegovina | 26.1 4838 1767.2 76.8 498187 87892 | 1028 9.85
Botswana 24.7 1076 433.5 62.2 835311 84546 416 215
Brazil 25.9 3060 333.5 75.9 296709 103437 1761 24.95
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Chad 22.3 11 279.3 59.6 11145 333 322  26.55
Chile 27.8 2894 769.3 80.7 1539120 92669 = 1522 8.45
China 23.9 3 2043.0 77.4 111163 70 645 6.95
Colombia 25.9 2693 351.4 79.3 620628 98862 3240 24.5
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Our World In Data + BMI

country start_date deaths tests life_expectancy population death_rate test rate BMI
Afghanistan 2020-02-24 2189.0 - 64.83 41128772.0  0.062464 - 21.6
Albania 2020-02-25 1181.0 247526.0 78.57 2842318.0  0.489225 102.537 26.1
Algeria 2020-02-25 2756.0 - 76.88 44903228.0 0.072266 - 26.2
Andorra 2020-03-02 84.0 - 83.73 79843.0 1.263170 - 27.5
Angola 2020-03-20 405.0 - 61.15 35588996.0  0.014523 - 241
Anguilla 2020-03-28 0.0 - 81.88 15877.0  0.000000 - -

Antigua and Barbuda 2020-03-13 5.0 - 77.02 93772.0  0.066424 - 28.4
Argentina 2020-01-01 @ 43245.0 5126379.0 76.67 45510324.0 0.950224 112.642 | 27.7
Armenia 2020-02-03 2823.0 595876.0 75.09 2780472.0 1.116213 235.609 | 26.7
Aruba 2020-03-13 49.0 - 76.29 106459.0  0.573375 - -

Australia 2020-01-26 909.0 | 11260636.0 83.44 26177410.0 0.037278 | 461.796 27.2
Austria 2020-02-25 7486.0 - 81.54 8939617.0  0.985966 - 254
Azerbaijan 2020-03-01 2641.0 - 73.0 10358078.0  0.305128 - 27.4
Bahamas 2020-03-16 170.0 - 73.92 409989.0 | 0.521881 - 28.8
Bahrain 2020-02-24 352.0 2355313.0 77.29 1472237.0  0.280606 1877.601 28.2
Bangladesh 2020-03-08 7559.0  3228434.0 72,59 171186368.0  0.054084 23.099 | 21.0
Barbados 2020-03-17 70 - 79.19 281646.0 | 0.031390 - 28.7
Belarus 2020-02-28 14240 - 74.79 9534956.0  0.177560 | - 26.6
Belgium 2020-02-04 19528.0  6966831.0 81.63 11655923.0  1.847464 659.103  25.5
Belize 2020-03-23 248.0 - 74.62 405285.0 | 0.789219 - 28.9
Benin 2020-03-16 44.0 - 61.77 13352864.0 0.004147 - 23.4
Bermuda 2020-03-19 10.0 - 82.59 64207.0  0.198075 - -

Bhutan 2020-03-06 0.0 281699.0 71.78 782457.0 0.000000  438.023 23.8
Bolivia 2020-03-11 9165.0 413924.0 71.51 12224114.0 0.927654 41.896 25.9
Bonaire Sint Eustatius and Saba | 2020-04-02 3.0 - 77.79 27052.0 0.148270 - -

Bosnia and Herzegovina 2020-03-05 4050.0 514380.0 77.4 3233530.0 1.518814 192.901 26.1
Botswana 2020-03-30 42.0 - 69.59 2630300.0 0.021117 - 24.7
Brazil 2020-02-26  195072.0 29244757.0 75.88 215313504.0 1.070183 160.439 25.9
British Virgin Islands 2020-03-28 1.0 - 79.07 31332.0 0.041904 - -

Brunei 2020-03-09 3.0 - 75.86 449002.0 | 0.008211 - 26.2
Bulgaria 2020-03-08 7576.0 1149545.0 75.05 6781955.0  1.368238 207.610 26.0
Burkina Faso 2020-03-10 85.0 - 61.58 22673764.0 0.004623 - 22.1
Burundi 2020-03-31 2.0 - 61.58 12889583.0  0.000206 - 20.9
Cambodia 2020-01-27 0.0 - 69.82 16767851.0  0.000000 | - 21.9
Cameroon 2020-03-06 448.0 - 59.29 27914542.0 0.019526 - 24.4
Canada 2020-01-23  15736.0 17965095.0 82.43 38454328.0  0.435460 497.145 27.2
Cape Verde 2020-03-20 113.0 - 72.98 593162.0 0.243126 - 24.7
Cayman Islands 2020-03-13 2.0 - 83.92 68722.0 0.036254 - -

Central African Republic 2020-03-15 63.0 - 53.28 5579148.0  0.014164 - 224
Chad 2020-03-19 104.0 - 54.24 17723312.0 0.007463 - 22.3
Chile 2020-02-23 16608.0  6443459.0 80.18 19603736.0  0.991098 384.520 27.8
China 2020-01-22 4733.0 - 76.91 1425887360.0  0.003522 - 23.9
Colombia 2020-03-06 = 43213.0 8104617.0 77.29 51874028.0 1.013529 190.088 25.9
Comoros 2020-04-30 10.0 - 64.32 836783.0 0.017804 - 241
Congo 2020-03-15 108.0 - 64.57 5970430.0  0.022689 - 23.3
Costa Rica 2020-03-06 2185.0 427761.0 80.28 5180836.0 0.513125 100.455 | 26.9
Cote d'lvoire 2020-03-11 137.0 258506.0 57.78 28160548.0 | 0.006019 11.358  23.6




Croatia

Cuba

Curacao
Cyprus

Czechia
Democratic Republic of Congo
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador

Egypt

El Salvador
Equatorial Guinea
Eritrea

Estonia
Eswatini
Ethiopia

Faeroe Islands
Falkland Islands
Fiji

Finland

France

French Polynesia
Gabon

Gambia
Georgia
Germany
Ghana

Gibraltar
Greece
Greenland
Grenada

Guam
Guatemala
Guinea
Guinea-Bissau
Guyana

Haiti

Honduras

Hong Kong
Hungary
Iceland

India

Indonesia

Iran

Iraq

Ireland

Isle of Man

2020-02-25
2020-03-12
2020-03-14
2020-03-08
2020-03-01
2020-03-11
2020-02-02
2020-03-18
2020-03-22
2020-03-01
2020-03-01
2020-02-14
2020-03-19
2020-03-15
2020-03-21
2020-01-06
2020-03-14
2020-03-13
2020-03-04
2020-04-04
2020-01-30
2020-01-29
2020-01-24
2020-03-13
2020-03-14
2020-03-17
2020-02-26
2020-01-27
2020-03-14
2020-03-04
2020-02-26
2020-03-16
2020-03-22
2020-03-12
2020-02-17
2020-03-13
2020-03-25
2020-03-12
2020-03-20
2020-03-11
2020-01-23
2020-03-03
2020-02-28
2020-01-30
2020-03-02
2020-02-19
2020-02-24
2020-02-29
2020-03-20

3920.0
146.0
14.0
120.0
11580.0
591.0
1298.0
61.0
0.0
2414.0
14034.0
7631.0
1327.0
86.0

3.0
229.0
205.0
1923.0
0.0

0.0

2.0
592.0
64644.0
114.0
64.0
124.0
2505.0
33071.0
335.0
7.0
4838.0
0.0

0.0

0.0
4813.0
81.0
45.0
164.0
236.0
3130.0
148.0
9537.0
29.0
148994.0
22138.0
556223.0
12813.0
2237.0
25.0

1019109.0
1490767.0

1037630.0
4224539.0

10540209.0

876244.0

704513.0

621580.0

640612.0

1800236.0

21365.0

2505181.0
35881338.0

371383.0

672364.0

3382488.0

81134.0
609672.0

5809821.0
2227027.0
241454.0
172049274.0

7620667.0

2375010.0

78.49

78.8
78.88
80.98
79.38
60.68

80.9
67.11

75.0
74.08
77.01
71.99
73.32
58.74
66.32
78.74
60.19

66.6
80.67
81.44
67.44
81.91
82.66
77.66
66.47
62.05
73.77
81.33
64.07
79.93
82.24

71.7

72.4
80.07

74.3

61.6
58.32
69.91

64.0
75.27
84.86
76.88
82.99
69.66
71.72
76.68

70.6

82.3

81.4

4030361.0
11212198.0
191173.0
896007.0
10493990.0
99010216.0
5882259.0
1120851.0
72758.0
11228821.0
18001002.0
110990096.0
6336393.0
1674916.0
3684041.0
1326064.0
1201680.0
123379928.0
53117.0
3801.0
929769.0
5540745.0
67813000.0
306292.0
2388997.0
2705995.0
3744385.0
83369840.0
33475870.0
32677.0
10384972.0
56494.0
125459.0
171783.0
17843914.0
13859349.0
2105580.0
808727.0
11585003.0
10432858.0
7488863.0
9967304.0
372903.0

1417173120.0
275501344.0

88550568.0
44496124.0
5023108.0
84534.0

1.145179
0.016166
0.091540
0.164039
1.320569
0.007385
0.241868
0.068974
0.000000
0.257274
0.932992
0.078178
0.266342
0.064403
0.001043
0.175090
0.213243
0.019416
0.000000
0.000000
0.002337
0.115722
1.017377
0.463654
0.033487
0.057875
0.790245
0.427102
0.012509
0.258906
0.550294
0.000000
0.000000
0.000000
0.309593
0.007281
0.027761
0.251760
0.025998
0.371203
0.021030
1.152615
0.092461
0.114209
0.096479
0.720335
0.337957
0.531208
0.377429

297.720
165.069

1418.429

481.761

1964.055

93.386
46.837

124.757

489.802

18.176

24.962

489.704
564.706

117.159

25.106

384.738

586.365
39.217

825.554
269.152
769.827
131.881

99.405

563.981

25.5
26.2

27.0
26.9
22.2
25.3
23.3
27.0
26.7
27.0
29.2
27.4
25.6
20.5
25.5
26.5
20.6

27.2
25.9
25.3

25.5
24.0
27.2
26.3
242

27.3

27.0

26.5
22.7
23.1
26.3
241
26.4

26.3
25.9
21.9
22.9
26.2
28.0
27.5



Israel

ltaly

Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kuwait
Kyrgyzstan
Laos

Latvia
Lebanon
Lesotho
Liberia

Libya
Liechtenstein
Lithuania
Luxembourg
Macao
Madagascar
Malawi
Malaysia
Maldives
Mali

Malta
Marshall Islands
Mauritania
Mauritius
Mexico
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger

Nigeria

North Korea
North Macedonia
Northern Mariana Islands

Norway

2020-02-20
2020-01-31
2020-03-11
2020-01-22
2020-03-03
2020-03-13
2020-03-06
2020-02-24
2020-03-18
2020-03-24
2020-01-06
2020-02-21
2020-05-13
2020-03-17
2020-03-04
2020-03-04
2020-03-19
2020-02-12
2020-01-22
2020-03-20
2020-03-29
2020-01-24
2020-03-08
2020-03-25
2020-03-05
2020-05-07
2020-03-14
2020-03-18
2020-01-01
2020-03-08
2020-02-29
2020-03-10
2020-03-17
2020-03-18
2020-02-07
2020-03-22
2020-03-27
2020-03-14
2020-01-25
2020-02-27
2020-03-19
2020-02-28
2020-03-19
2020-03-20
2020-02-28
2020-04-02
2020-02-26
2020-04-04
2020-02-12

3325.0
74159.0
302.0
3492.0
3834.0
2749.0
1670.0
934.0
1355.0
0.0
635.0
1468.0
51.0
83.0
1478.0
44.0
1800.0
495.0
0.0
261.0
189.0
471.0
48.0
269.0
219.0
0.0
347.0
10.0
125807.0
2985.0
3.0

1.0
682.0
1.0
7388.0
166.0
2682.0
205.0
1856.0
11459.0
0.0
26.0
165.0
104.0
1289.0
0.0
2503.0
0.0
436.0

7889431.0
26598607.0

4486717.0
3175555.0
5539512.0

1254832.0

877015.0

20939.0
1641368.0
1651658.0

4317441.0
306372.0

514757.0

3460436.0

600984.0

4457349.0
271947.0
1818260.0
209155.0
1932477.0
6230581.0

1405854.0

948048.0
26244.0
402103.0
27096.0
2737139.0

82.97
83.51
74.47
84.63
74.53

73.6

66.7
75.49
71.45
67.92
75.29
78.93
54.33

64.1
72.91
82.49
75.93
82.25
84.24
67.04
64.26
76.16
78.92
59.31
82.53

73.7
64.92
74.99
75.05

71.9
86.75
69.87
76.88
74.16
76.68
60.85
67.13
63.71
70.78
82.28
77.55
82.29
74.48
62.42
54.69
72.27

75.8
76.74

82.4

9449000.0
59037472.0
2827382.0
123951696.0
11285875.0
19397998.0
54027484.0
4268886.0
6630621.0
7529477.0
1850654.0
5489744.0
2305826.0
5302690.0
6812344.0
39355.0
2750058.0
647601.0
695180.0
29611718.0
20405318.0
33938216.0
523798.0
22593598.0
533293.0
41593.0
4736146.0
1299478.0
127504120.0
3272993.0
36491.0
3398373.0
627082.0
4413.0
37457976.0
32969520.0
54179312.0
2567024.0
30547586.0
17564020.0
289959.0
5185289.0
6948395.0
26207982.0

218541216.0

26069416.0
2093606.0
49574.0
5434324.0

0.407744
1.368624
0.132158
0.029892
0.409230
0.176540
0.037607
0.256782
0.258991
0.000000
0.347888
0.310840
0.034798
0.019769
0.262219
1.351259
0.832418
0.863750
0.000000
0.011249
0.012205
0.014811
0.112242
0.015465
0.497972
0.000000
0.091583
0.009753
0.986690
1.117058
0.098063
0.000363
1.373583
0.287188
0.219483
0.006471
0.064761
0.099824
0.065034
0.773152
0.000000
0.005961
0.030200
0.005064
0.007013
0.000000
1.412213
0.000000
0.090663

967.480
490.884

38.407
338.949
355.746

344.988

480.477

643.046
759.058
2882.060

135.770
716.410

1170.477

27.140

218.069

132.419
10.601
43.905

101.847
67.714

420.385

322.346

5.158
1.346
226.870
736.164
569.170

26.3
26.0
27.4
22.6
28.9
27.4
23.0
30.0
26.2
22.6
25.8
27.8
24.9
24.0
28.4

26.6
26.5

21.1
22.8
25.3
25.1
22.8
27.2
29.2
24.8
25.6
28.1
26.7

26.0
26.0

25.6
22.3
22.6
24.3
22.2
25.4

27.9
26.9
21.7
23.4
21.8
25.8

26.0



Oman

Pakistan

Palestine

Panama

Papua New Guinea
Paraguay

Peru

Philippines

Poland

Portugal

Puerto Rico

Qatar

Romania

Russia

Rwanda

Saint Helena

Saint Kitts and Nevis
Saint Lucia

Saint Pierre and Miquelon
Saint Vincent and the Grenadines
Samoa

San Marino

Sao Tome and Principe
Saudi Arabia
Senegal

Serbia

Seychelles

Sierra Leone
Singapore
Slovakia

Slovenia

Solomon Islands
Somalia

South Africa

South Korea
South Sudan
Spain

Sri Lanka

Sudan

Suriname

Sweden
Switzerland

Syria

Taiwan

Tajikistan

Tanzania

Thailand

Timor

Togo

2020-02-24
2020-02-25
2020-03-05
2020-03-09
2020-03-20
2020-03-07
2020-03-06
2020-01-30
2020-03-04
2020-03-01
2020-03-01
2020-02-29
2020-02-26
2020-01-31
2020-03-14
2020-09-07
2020-03-25
2020-03-14
2020-04-05
2020-03-14
2020-11-18
2020-02-29
2020-04-06
2020-03-02
2020-02-28
2020-02-26
2020-03-15
2020-03-31
2020-01-23
2020-03-06
2020-02-02
2020-10-12
2020-03-16
2020-02-07
2020-01-22
2020-04-05
2020-02-01
2020-01-27
2020-03-13
2020-03-14
2020-02-01
2020-02-25
2020-03-22
2020-01-16
2020-05-01
2020-03-16
2020-01-04
2020-03-22
2020-03-04

1499.0
10176.0
1400.0
4022.0
9.0
2262.0
93070.0
9244.0
28554.0
6906.0
0.0
245.0
15767.0
56271.0
92.0

0.0

0.0

5.0

0.0

0.0

0.0

59.0
17.0
6223.0
410.0
3211.0
0.0

76.0
29.0
2138.0
2697.0
0.0
130.0
28469.0
917.0
63.0
50837.0
204.0
1468.0
122.0
8727.0
7873.0
711.0
7.0

90.0
21.0
61.0
0.0

68.0

6696068.0

1302483.0

560389.0
5522513.0
6408076.0
7604343.0
5681817.0

363762.0

4479391.0
91123132.0
725804.0

11046767.0
277749.0
2296303.0

3244664.0
678496.0

6609208.0
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1250417.0

10118.0
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3288431.0

126987.0

1634168.0

179607.0

77.86
67.27
74.05
78.51

64.5
74.25
76.74
71.23
78.73
82.05

80.1
80.23
76.05
72.58
69.02
80.56
76.23

76.2
81.07
72.53
73.32
84.97
70.39
75.13
67.94

76.0

73.4

54.7
83.62
77.54
81.32

73.0

57.4
64.13
83.03
57.85
83.56
76.98
65.31
71.68

82.8
83.78

72.7
80.46

71.1
65.46
77.15

69.5
61.04

4576300.0

235824864.0

5250076.0
4408582.0
10142625.0
6780745.0
34049588.0
115559008.0
39857144.0
10270857.0
3252412.0
2695131.0
19659270.0
144713312.0
13776702.0
5401.0
47681.0
179872.0
5885.0
103959.0
222390.0
33690.0
227393.0
36408824.0
17316452.0
6871547.0
107135.0
8605723.0
5637022.0
5643455.0
2119843.0
724272.0
17597508.0
59893884.0
51815808.0
10913172.0
47558632.0
21832150.0
46874200.0
618046.0
10549349.0
8740471.0
22125242.0
23893396.0
9952789.0
65497752.0
71697024.0
1341298.0
8848700.0

0.384432
0.050806
0.323362
1.121191
0.001132
0.407227
3.325596
0.086898
0.865858
0.804661
0.000000
0.108432
0.947362
0.423667
0.008347
0.000000
0.000000
0.034747
0.000000
0.000000
0.000000
2.088923
0.101441
0.205217
0.028150
0.551976
0.000000
0.011722
0.005475
0.460929
1.394524
0.000000
0.009298
0.528943
0.018778
0.007804
1.168146
0.010061
0.039014
0.246745
0.904036
1.060563
0.041301
0.000306
0.013527
0.000404
0.000858
0.000000
0.009288

33.432

363.086

100.887
197.332

60.239
230.591
662.024
133.846

269.145
686.070
65.854

364.290
19.070
394.738

699.514
350.826

122.796
98.481
9.443
525.268
61.667

20.464

432.934

442.981

5.543

22.982

24.532

26.9
23.8

27.1
25.3
25.8
26.3
23.2
26.4
26.2
29.2
25.3
26.5
22.0

29.7
29.6

27.3
31.7

24.8
28.5
23.0
25.8
26.8
22.8
23.7
26.5
26.9
25.5
21.9
27.3
23.9
25.2
26.7
23.0
25.2
27.4
25.8
25.3
28.1

25.4
23.1
241
21.2
23.2



Trinidad and Tobago
Tunisia

Turkey

Turks and Caicos Islands
Uganda

Ukraine

United Arab Emirates
United Kingdom

United States

United States Virgin Islands
Uruguay

Uzbekistan

Vanuatu

Vatican

Venezuela

Vietham

Wallis and Futuna

Yemen

Zambia

Zimbabwe

2020-03-14
2020-03-04
2020-03-11
2020-03-28
2020-03-21
2020-03-03
2020-01-29
2020-01-30
2020-01-22
2020-03-24
2020-03-13
2020-03-15
2020-11-10
2020-03-06
2020-03-14
2020-01-23
2020-10-19
2020-04-10
2020-03-18
2020-03-20

127.0
4676.0
20881.0
6.0
251.0
19281.0
669.0
94998.0
350555.0
0.0
181.0
614.0
0.0

0.0
1028.0
35.0

0.0
610.0
388.0
363.0

24464277.0

750583.0

20890341.0
49127610.0
257894445.0
31459.0
639198.0

601003.0
216254.0

73.51

76.7
77.69
80.22
63.37
72.06
77.97
81.32
78.86
80.58
77.91
71.72
70.47
75.12
72.06

75.4
79.94
66.12
63.89
61.49

1531043.0
12356116.0
85341248.0

45726.0
47249588.0
39701744.0

9441138.0

67508936.0

338289856.0

99479.0
3422796.0
34627648.0
326744.0
808.0
28301700.0
98186856.0
11596.0
33696612.0
20017670.0
16320539.0

0.103687
0.457381
0.302735
0.172280
0.006803
0.585019
0.076748
1.528646
1.099516
0.000000
0.065875
0.022241
0.000000
0.000000
0.045404
0.000379
0.000000
0.024934
0.024565
0.028386

354.686

20.345
2396.537
790.529
808.886
409.315
232.637

38.051
16.911

28.7
26.8
27.8

22.0
26.0
29.0
27.3
28.8

26.8
26.1
26.2

27.2
21.6

25.8
22.6
23.4
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