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Abstract

Mask mandates have been a globally used epidemiologic intervention during the ongoing COVID-19 (coronavirus disease 2019)
pandemic. Although there is extensive supporting literature on the use of facemask to reduce infection rates, its e↵ect on
the individual and course of disease has remained controversial. The purpose of this study was to find if mandatory masking
influences the case fatality rate. This study used data on case updates, mask mandates, and demographic status related to the
Kansas state, USA. The data were analyzed using a parallelization approach based on county-level data.

The results showed that in Kansas during the summer of 2020, the counties with mask mandate had significantly higher case
fatality rates compared to counties without mask mandate, with a risk ratio of 1.85 [1.51-2.10] for death with COVID-19.

Even after adjusting for the number of ‘protected persons’, i.e., the number of persons who were not infected in the mask-
mandated group compared to the no-mask group, the risk ratio remained significantly high at 1.52 [1.24-1.72]. By analyzing the
excess mortality in Kansas, this study determines that over 95% of this e↵ect can solely be attributed to COVID-19. The cause
of this trend and the possible connection between long-term e↵ects associated with SARS-CoV-2 and facemasks are explained
in the theory herein by the ‘foegen e↵ect’; i.e., deep reinhalation of pure virions caught in the facemasks as droplets can worsen
the prognosis.

This finding suggests that the use of facemasks in COVID-19 pandemic did contribute to an increase in the death toll counter-

intuitive of its purpose, making mask mandates a highly debatable epidemiologic intervention.

Zusammenfassung (German translation of abstract)

Maskengebote waren eine weltweit eingesetzte epidemiologische Intervention während der laufen-
den COVID-19-Pandemie (Coronavirus-Krankheit 2019). Obwohl es umfangreiche unterstützende
Literatur über die Verwendung von Gesichtsmasken zur Verringerung der Infektionsraten gibt,
ist die Wirkung auf das Individuum und den Krankheitsverlauf umstritten geblieben. Das Ziel
dieser Studie war es, herauszufinden, ob das obligatorische Maskentragen die Fallsterblichkeits-
rate beeinflusst. In dieser Studie wurden Daten zu COVID-19-Fällen, zur Maskenpflicht und zur
Sterblichkeit bezogen auf den Bundesstaat Kansas, USA, verwendet. Die Daten wurden mit Hilfe
eines Parallelisierungsansatzes auf der Grundlage von Daten auf Bezirksebene analysiert.

Die Ergebnisse zeigten, dass in Kansas im Sommer 2020 die Bezirke mit Maskenmandat eine
signifikant höhere Todesfallrate im Vergleich zu Bezirken ohne Maskenmandat hatten, mit einem
relativen Risiko von 1,85 [1,51-2,10] für den Tod mit COVID-19.

Auch nach Bereinigung um die Anzahl der “geschützten Personen”, d. h. die Anzahl der Perso-
nen, die in der Gruppe mit Maskenpflicht im Vergleich zur Gruppe ohne Maske nicht infiziert
waren, blieb das relative Risiko mit 1,52 [1,24-1,72] signifikant hoch. Durch die Analyse der
Übersterblichkeit in Kansas stellt diese Studie fest, dass über 95 % dieses E↵ekts allein auf
COVID-19 zurückzuführen sind. Die Ursache für diesen Trend und den möglichen Zusammen-
hang zwischen den Langzeitfolgen von SARS-CoV-2 und Gesichtsmasken wird in dieser Studie
durch die Theorie des “Fögen-E↵ekts” erklärt. Dieser beschreibt die tiefe Re-Inhalation von rei-
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nen Virionen, die als Tröpfchen in den Gesichtsmasken hängen geblieben sind, was die Prognose
verschlechtern kann.

Diese Ergebnisse deuten darauf hin, dass die Verwendung von Gesichtsmasken bei der COVID-
19-Pandemie entgegen ihrem Zweck zu einer Erhöhung der Todesrate beigetragen hat, was die
Maskenpflicht zu einer höchst fragwürdigen epidemiologischen Intervention macht.
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mCDR
/
100.0

MM
City
as %
of

County

av-
er-
age
deaths

Pop-
Adj
mCDR

deaths

County
Name

Mask Pop-
u-
la-
tion

In-
fected

08/08-
10/22

08/15-
10/29

08/22-
11/05

NoMMCMMC

Allen
County

1 1333.9812369 0 90 1 15.39 1 1 1 Allen
County

An-
der-
son
County

0 1183.517858 0 86 0 14.56 0 0 0 An-
der-
son
County

Atchi-
son
County

1 933.2416073 0 401 5.33 13.99 5 5 6 Atchi-
son
County

Bar-
ber
County

0 1242.384427 0 27 0 8.61 0 0 0 Bar-
ber
County

Bar-
ton
County

0 1047.3625779 0 547 3.67 42.26 4 4 3 Bar-
ton
County

Bour-
bon
County

1 1073.3514534 0 207 1 14.55 1 1 1 Bour-
bon
County

Brown
County

0 1369.729564 0 146 5.33 20.5 5 5 6

But-
ler

County

0 932.5866911 0 1012 1.67 97.66 2 2 1 But-
ler

County
Chase
County

0 868.582648 0 79 2.33 3.6 1 3 3 Chase
County

Chau-
tauqua
County

0 1384.623250 0 19 0 7.04 0 0 0

Chero-
kee
County

0 1479.5119939 0 531 7 46.17 7 7 7

Cheyenne
County

0 1430.182657 0 88 5.33 5.95 5 5 6

Clark
County

0 1303.911994 0 16 2 4.07 0 3 3 Clark
County

Clay
County

0 1099.738002 0 42 0 13.77 0 0 0 Clay
County

Cloud
County

0 1422.728786 0 67 0.33 19.56 1 0 0

Cof-
fey
County

0 1185.968179 0 72 1 15.18 1 1 1 Cof-
fey
County

Co-
manche
County

0 1588.241700 0 15 0 4.23 0 0 0

Cow-
ley
County

0 1309.1634908 0.35 313 8 71.52 8 8 8

Craw-
ford
County

1 955.7438818 0 914 11 34.6 9 11 13 Craw-
ford
County

De-
catur
County

0 1804.032827 0 39 1 7.98 1 1 1

Dick-
in-
son
County

1 1207.6218466 0 224 2.67 20.8 2 2 4 Dick-
in-
son
County

Doniphan
County

0 1039.477600 0 115 0 12.36 0 0 0 Doniphan
County

Dou-
glas
County

1 512.03122259 0 2018 13.33 58.39 12 14 14

Ed-
wards
County

0 1286.632798 0 50 0 5.63 0 0 0 Ed-
wards
County

Elk
County

0 1146.252530 0 12 0 4.54 0 0 0 Elk
County

Ellis
County

1 693.4528553 0.73 1105 16.33 18.47 15 17 17

Ellsworth
County

0 917.736102 0 115 0.67 8.76 0 1 1 Ellsworth
County

Finney
County

0 597.8 36467 0 825 8.33 34.12 8 9 8 Finney
County

Ford
County

0 716.8633619 0 1097 0 37.72 0 0 0 Ford
County

Franklin
County

1 1025.6825544 0 322 2.33 24.44 2 2 3 Franklin
County

Geary
County

1 615.7231670 0 313 2.33 18.19 3 2 2

Gove
County

1 1517.452636 0 72 13.33 3.73 10 12 18 Gove
County

Gra-
ham
County

0 1128.122482 0 28 1.33 4.38 1 1 2 Gra-
ham
County

Grant
County

0 797.2 7150 0 299 5.67 8.92 6 6 5 Grant
County

Gray
County

0 968.6 5988 0 93 1.33 9.08 0 2 2 Gray
County

Gree-
ley
County

0 1461.041232 0 21 0 2.82 0 0 0

Green-
wood
County

0 1571.385982 0 47 0 14.71 0 0 0

Hamil-
ton
County

0 708.942539 0 11 0 2.82 0 0 0 Hamil-
ton
County

Harper
County

0 1563.655436 0 117 2.33 13.3 2 2 3

Har-
vey
County

1 1126.9634429 0 300 4.67 36.19 5 5 4 Har-
vey
County

Haskell
County

0 655.243968 0 115 1 4.07 1 1 1 Haskell
County

Hodge-
man
County

0 1616.51794 0 19 0 4.54 0 0 0

Jack-
son
County

0 911.0913171 0 136 3 18.78 3 3 3 Jack-
son
County

Jef-
fer-
son
County

0 918.9719043 0 177 5.33 27.39 4 6 6 Jef-
fer-
son
County

Jew-
ell

County

1 1146.232879 0 11 0.33 3.08 1 0 0 Jew-
ell

County
John-
son
County

1 648.74602401 0 8172 98 364.5 83 95 116

Kearny
County

0 937.993838 0 69 4 5.63 2 5 5 Kearny
County

King-
man
County

0 1174.57152 0 105 3 13.15 3 3 3 King-
man
County

Kiowa
County

0 888.892475 0 36 0 3.44 0 0 0 Kiowa
County

La-
bette
County

1 1366.0919618 0.49 207 5 25.0 5 5 5

Lane
County

0 1368.081535 0 12 1 3.29 1 1 1

Leav-
en-
worth
County

0 749.7781758 0 1027 10.33 95.94 10 9 12 Leav-
en-
worth
County

Lin-
coln
County

0 1249.162962 0 10 1 5.79 1 1 1 Lin-
coln
County

Linn
County

0 1082.149703 0 75 1 16.43 1 1 1 Linn
County

Lo-
gan
County

0 894.772794 0 58 0 3.91 0 0 0 Lo-
gan
County

Lyon
County

1 822.4133195 0.75 527 26.67 25.46 26 27 27 Lyon
County

McPher-
son
County

0 1208.7528542 0 182 6 53.99 5 6 7 McPher-
son
County

Mar-
ion
County

0 1388.4211884 0.15 75 0 25.82 0 0 0

Mar-
shall
County

0 1380.459707 0 49 0 20.97 0 0 0

Meade
County

0 867.844033 0 112 2 5.48 2 2 2 Meade
County

Mi-
ami
County

0 806.1534237 0.29 358 2 43.2 2 2 2 Mi-
ami
County

Mitchell
County

1 1505.275979 0 28 0 8.39 0 0 0 Mitchell
County

Mont-
gomery
County

1 1143.6131829 0 442 1 33.95 1 1 1 Mont-
gomery
County

Mor-
ris

County

1 1316.735620 0 41 0 6.9 0 0 0 Mor-
ris

County
Mor-
ton
County

0 1739.472587 0 22 0.33 7.04 0 0 1

Nemaha
County

0 1319.5210231 0 171 1.67 21.13 1 1 3 Nemaha
County

Neosho
County

0 1161.9916007 0 150 0 29.11 0 0 0 Neosho
County

Ness
County

0 1563.642750 0 107 9 6.73 9 9 9

Nor-
ton
County

0 1398.995361 0 166 14.67 11.74 10 15 19

Os-
age
County

0 1159.9515949 0 98 3.33 28.95 2 3 5 Os-
age
County

Os-
borne
County

0 1344.643421 0 16 0 7.2 0 0 0 Os-
borne
County

Ot-
tawa
County

0 1122.025704 0 67 0 10.02 0 0 0 Ot-
tawa
County

Pawnee
County

0 1106.956414 0 402 1 11.11 1 1 1 Pawnee
County

Phillips
County

0 1413.835234 0 107 1 11.58 1 1 1

Pot-
tawatomie
County

0 643.8924383 0 227 0 24.57 0 0 0 Pot-
tawatomie
County

Pratt
County

1 1178.529164 0 61 0 10.07 0 0 0 Pratt
County

Rawl-
ins
County

0 1541.52530 0 84 0 6.1 0 0 0

Reno
County

1 1085.5261998 0 1335 15.67 62.77 14 15 18 Reno
County

Re-
pub-
lic

County

1 1574.634636 0 36 1 6.81 1 1 1 Re-
pub-
lic

County
Rice
County

0 1184.869537 0 80 1 17.69 1 1 1 Rice
County

Ri-
ley
County

1 456.6874232 0.72 1554 6.33 31.62 6 6 7

Rooks
County

0 1443.094920 0 114 7 11.11 7 7 7

Rush
County

0 1482.213036 0 84 0 7.04 0 0 0

Rus-
sell
County

0 1371.066856 0 143 4.33 14.71 4 4 5

Saline
County

1 1003.2554224 0 602 6.33 50.74 8 6 5 Saline
County

Scott
County

1 1161.14823 0 112 1 5.22 1 1 1 Scott
County

Sedg-
wick
County

1 802.45516042 0 6102 84.67 386.24 83 82 89 Sedg-
wick
County

Se-
ward
County

0 527.3521428 0 740 8.33 17.69 7 9 9 Se-
ward
County

Shawnee
County

1 973.57176875 0 1782 61.67 160.61 58 63 64 Shawnee
County

Sheri-
dan
County

0 991.672521 0 88 0 3.91 0 0 0 Sheri-
dan
County

Sher-
man
County

0 1115.435917 0 107 4 10.33 0 6 6 Sher-
man
County

Smith
County

0 1535.033583 0 16 0 8.61 0 0 0

Sta↵ord
County

0 1347.454156 0 66 0.33 8.76 1 0 0 Sta↵ord
County

Stan-
ton
County

1 947.162006 0 56 1.33 1.77 2 2 0 Stan-
ton
County

Stevens
County

0 802.195485 0 133 1 6.89 1 1 1 Stevens
County

Sum-
ner
County

0 1103.5222836 0 137 1.67 39.44 1 1 3 Sum-
ner
County

Thomas
County

0 1054.397777 0 173 2 12.83 2 2 2 Thomas
County

Trego
County

0 1248.662803 0 43 0.33 5.48 1 0 0 Trego
County

Wabaun-
see
County

0 865.686931 0 38 1 9.39 1 1 1 Wabaun-
see
County

Wal-
lace
County

0 856.391518 0 23 0 2.03 0 0 0 Wal-
lace
County

Wash-
ing-
ton
County

0 1128.385406 0 25 0 9.55 0 0 0 Wash-
ing-
ton
County

Wi-
chita
County

0 707.882119 0 10 0 2.35 0 0 0 Wi-
chita
County

Wil-
son
County

0 1196.488525 0 84 3 15.96 2 3 4 Wil-
son
County

Wood-
son
County

0 1338.433138 0 16 0 6.57 0 0 0 Wood-
son
County

Wyan-
dotte
County

1 735.06165429 0 3223 58.33 113.42 62 58 55

To-
tal

2913314 42538

noMMC MMC
City-
O↵

0.2 MINMAX MINMAX

mCDR0 1350 800 2000

CHI
TEST

coun-
ties

pop% Pop-
u-
la-
tion

% In-
fected

In-
fec-
tions

DeathsCFRmCDR sur-
vivors

dead (for
chi²
calcu-
lation
only)

0 NoMMC53 0.22 6389550.02 9880 95 0.01 926.2 9785 95 9739.01 140.99
1 MMC 21 0.37 10721390.01 13665 241 0.02 925.72 13424241 13469.99195.01

Elim-
i-

nated

31 0.41 CHI² 3.04e-
07

0.0

RR 1.85
95%
KI

1.51

95%
KI

2.1

STEP
4a

NoMMC 9880 95 0.01 9785 95 9754.53 125.47
MMC 16578 241 0.01 16337241 16367.47210.53

CHI² 0.0
RR 1.52
95%
KI

1.24

95%
KI

1.72

addi-
tional
death
in in-
fected

ad-
di-

tional
death
in all

STEP
4b

pop-
u-
la-
tion

1 MMC RR 2096683111 17031
Lower
KI

209668382 12582

Up-
per
KI

2096683126 19333

9880 73.27 0.01 9806.7373.279760.16 119.84
13665 212.330.02 13452.67212.3313499.24165.76

CHI² 1.92e-
08

RR 2.11
95%
KI

1.68

95%
KI

2.41

Table 1: This is a caption
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