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Abstract
COVID-19%attributed case and death rates for the U.S.A. were andlyzrdgh May 2020
inthreeways f or al | 50 states, the countryads

Californiai and found to be statistically significantly higher for states and counttas
compared to thoseithout5G millimeter wave (mmW)echnology5G mmW index was a
statistically significant factor for the higher case and rates in all three analyses, while
population density, air quality and latitude were significant for only one or two of the
analyses.For state averagescases per million were 79% higher (p = 0.012), deaths per
million were 94% higher (p = 0.049), cases per test were 68% higher (p = 0.003) and deatl
per test were 81% higher (p = 0.025) for states with vs. without nfrovY¢ountyaverages
cases per mibn were 87% higher (p = 0.005) and deaths per million were 165% higher (p
= 0.012) for counties with vs. without mmWhile higher population density contributed

to the higher mean case and death rates in the mmW states and counties, &xpusivie

had dout the same impact as higher densitynofiW states on mean case and death rates
and about three times as much impact as higher density for mmW counties on mean case ¢
death ratesBased on multiple linear regressiaghthere was no mmW exposure, casel
death rates would be 4% lower for 5G mmW states and-3%9% lower for 5G mmwW
counties.This assessment clearly shows exposure tar®@V technology is statistically
significantlyassociated with higher COVHD9 case and death rates in the U.STAe
mechanisimshould this be a causal relationghpay relate to changes in blood chemistry,
oxidative stress, an impaired immune response, an altered cardiovascular and/or neurologi
response.

Keywords: 5G; millimeter waves; radiofrequency; RF; microwavéiaion; microwave
sickness; wireless; electromagnetic fields; EMF; EMR; EMI; EHS; COWDSARS

CoV-2
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1. Introduction

The first documented case of
COVID-19was reportedn Wuhan, China
in December 2019To prevent its spread,
the U.S. blocked travel from China on
January 3% and declared a National
Emergency on March 132020 After the
World Health Organization (WHO)
declared it a pandemic on March 19, 2020,
the U.S. began quarantine and stay
home orders tglowthev i r spread and
to
precautions, the virus spread quickiythe
U.S.andaround the glohe

The infectious agent was named
severe acute respiratory syndrome
coronavirus 2 (SARSCoV-2) due to
genetic similarity to SAR&o0V that
caused a pandemic in 20@2Thedisease
asso@ted with SARSCoV-2 is COVID-

19, which is an abbreviation for
Coronavirus Disease 2019 associated with
SARSCoV-2.

According to the U.S. Centers for
Disease Control the epidemiological
triangle for infectious diseases consists of
the agent, the host and tkeavironment
While attention hagocused orthe agent
(genetics, modes of infection, etc.) and the
host @ge and comorbidities), little
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attention has  focused on key
environmentalfactors These include but
are not limited to air quality since this was
initially identified as a respiratory illness,
population densityfor person to person
transmission, and electromagnetic
radiation since COVIEL9 appeared after
5G was impementedand many of the
COVID-19 synptoms resemble those of
microwavesickness

As of September

18, 2020,

Afl att e nDespith ¢hee ¢ u ragc@dng to Johns Hopkins University,

the case are notuniformly distributed
globally (Figure 1) Many factors may
account for this testing differences per
capita income, standard of health care,
population demographics and
environmental factoramong othersThis
paper focuseson four environmental
factors that may relate to the spread and
fatality of this diseasgaopulation densy,

air pollution latitude (which determines
potential endogenous vitamin D
production) and presenceof 5G mmWwW
technology which is present in
combination with frequencies used in
previous generations of  wireless
communications fromiG to 4Ganddoes
not replacethem Thesedata along with
COVID-19 case and death dateere
readily available for the United States.

Copyright 2021 KEDournals. All Rights Reserved http://journals.kd.org/index.php/mra



Tsiang & Havas Medical Research Archive®l 9 issue 4April 2021 Page3 of 32

A Global cumulative cases as of September 18, 2020

https://coronavirus.jhu.edu/map.html

B Global 5G deployment as of September 2020

i
i

o |

https://www.nperf.com/en/map/5g

C U.S. confirmed cases as of September 18, 2020

https://www.nperf.com/en/map/6g’

Figure 1. Data for COVID19 (as of September 18, 2020) and rollout of 5G as of September

2020.

As of August 9, 2020, the U.S. was
#1 out of 213 nations in the world for the
highest number of total COVH29 cases
at 5.2 million, with 15,698 cases per
million (9" highes} and 500 deaths per
million (10" highes} [1].

The rollout of 5G technology ®
supportthe Internet of things (loT)As of
January2020, 31 countries hadwvorking
5G networks globally [5] In the top
quartile of the highest rankingcountries
for COVID-19 deaths pemillion, 16 of
them had working 5G networks; while
only 7 countries had 5G in tf#89 highest
quartile; 6 in the 3 highestquartile and
only 2 in the bottom quatrtileln the top
quartile, the 5G countries with higher
deaths per million than the U.S. were San
Marino (1238, Belgium (851), U.K.
(686), Spain (610)and ltaly (582. The
other countries with 5G in the top quartile
with fewer deaths per million than the U.S.
were Ireland (358) Switzerland (229),
South Africa (175) Romania (140)

Copyright 2021 KEDournals. All Rights Reserved

Germany(110) Denmark(106) Monaco
(102) Oman (100), Bahrain (95), and
Saudi Arabig91).

Three radio frequency bandsre
used in 8 Generation (5G) wireless
communicationsThe low band refers to
frequencies below 1 GHz; the mid band to
frequencies between 1 GHzh® GHz
and the high band to the millimeter waves
(mmW), which are 24 GHz and aboVde
U.S.telecommunication companiéggan
using mmwW for 5G  wireless
communications in 2019 after their
acquisitionof the mmW spectrugmmaking
the U.S.the first country in the world to
usemmW for 5G. In June 2019F CC 6 s
Auction 101 for 28 GHz sold for $700
million and Auction 102for 24 GHz sold
for $2 billion [6], and in March 2020, 37,
39 and 47 GHz bands Auction 103sold
for $7.5 billion [7], generating a total of
$10 billion for the U.S. governmers of
February 2020, European countries were
still not using mmW for 5G§], andother
countries have useahly the low and mid
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band frequencies for 5GTo achieve
higher speeds for 5G, densifimat of
antennas has occurregoridwide Also,
because mmWhave shorter wavelength
(higher frequencies) than that used for 1G
to 4G, they are more susceptible to
interference  from obstructions thus
requiringmore transmitters closer to users
which have beemadded tcstreetlamps and
utility poles in some cities The shorter
distance and higher density ohmW
antennas translates into higher radiation
exposures, aacknowledgedby theFCCO s
2019 Notice of Proposed Rulemaking- 19
126 O] to increase theurrentRFexposure
limits four-fold to accommodateG mmW
devicesand infrastructure

If environmental exposure tb6G
mmW increaseshe severity oCOVID-19
or other viral infectionsthen the rapid
rollout of 5G technology should be
reconsidered

2. Methods
2.1 COVID-19 Attributed Cases and
Deaths

Data for number of cases, deaths,
and tests for COVIEL9 from
Worldometer was assessed on April 22,
2020, May 15, 2020, and May 32020
[1]. Data collection wastopped on May
31, 2020 because the nationwide
quarantine effectively ended by that time
as peoplein major cities all around the
country broke quarantine when they
gathered in crowdand some states began
lifting their stayat-home orders.

2.2 Variables Air Quality Index,
Latitude, Population Density and mmwW
Index

A mmW exposure index was
calculated based on trsam of thetotal
population of the cities serviced by mmW
5G by each provider in a county or state,
divided by the total population of dh
county or state.This factor is not a

calculation of the mmW exposure |ébeit
a differentiation between the different
exposure levels in each state and county
based on the number aimW providers
and the number of mmW cities and their
population in those amties or states,
which isnecessary for statistical analysis.
Population density data were
obtained from Wikipedia, which are
calculated from population data from the
U.S. Census divided by the area of the
state or countyAir Quality Index (AQI)
data fron 2019 from the EPAwere
included in the analysis for states and
counties. Latitude, which may relate to
potential production of endogenous
vitamin D associated with sun exposure,
was also included in the analysis for
counties.

2.3 States and Counties with and without
5G mmW Networks

Cities with 5G mmW networks
were chosen foanalysisbecauseéhe most
frequenciesfor wireless communications
(5G mmW plus low and mid band 5%
well as frequencies from previous
generationd G to 4Q andthe highestRF
exposures due to thecreased number of
small cell antennas fobG and their
placement close to usermould be present
there Even thoughurbanizationand high
density may bepart of thecriteria for
choosing where to locate 5G mmW, and
therefore itmayseem appropriate to adjust
the case and death ratedata for
urbanization and densityif is actually
NOT appropriate to do dor thisanalysis
The higher the urbanization and density in
an area, the higher thievels of RF
radiation presentbecauseof the higher
density of cell phone towers, VF hot
spots, cell phones and Wi routers
present in highly urbanized or dense areas
To adjust the data for urbanization and
density would therefore remove th#ect
of higher levels oRF radiationpresent in
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highly ubanized or dense areas
Therefore, case and death rate datal
charts were not adjustedor density or
urbanization However multi-variate
analysis was doneto determine if
urbanization or densityalong with AQI
and latitude were statistically signiGant
factors in the case and death ratssg
multiple linear regressignand then their
contributionsrelative to the contribution
from 5G mmWito the case and death rates
were calculated.

Counties and states with mm%G
service were determined from the websites
of the wireless provider&T&T [10], T-
Mobile [11], and Verizon [12] which
specified the cities that they service with
mmW 5G (Table 1) There were no
changes in the cities using mmWw for 5G
between April 22 anilay 31, 2020

The data were analyzed three ways
to determine robustness: at the state level,
at the county level, and for the largest
counties in California.

In this analysis, 32 states were
using mmW 5G and 18 states were Adk.
counties using mmW f&G were included
except for Hampton Roads, VA, because it
spanned a combination of 16 counties and
cities which made its analysis difficult; so,
a total of 53 counties using mmW 5G were
used.

The counties not using nanmwW
were from the largest 120 cisién the U.S.
according to the U.S. Census Bureau.
After omitting the counties that contained
cities with mmW 5G service, 49 counties
were left that did not have mmwW 5G
technology. There are thousands of
counties in the U.S., and because only the
ones cordining the 120 largest cities were
included, some states were not represented
in the county analysisThe states not
represented in the county analysis (but
included in the state analysis) are: VA, CT,
DE, ME, MS, MT, NH, ND, RI, SC, VT,
WY.

California, the most populated
state in the U.S., has 60 counties in total
and six counties with 5G mmwW
technology The counties that did not use
5G mmW technology chosen for
comparison included only those with a
population of 500,000 agreater, of which
there were 11

Pearsonos correl
calculated for the case and death rates with
the four variables population density,
mmW index, AQI, and latitudeTwo-
sample #test was used to compare case and
death rates of 5G mmW states and counties
to that of nolbG mmW states and
counties, and statistical significance was
defined to be p <0.05 with alpha = 0.05.
Regression analyses were performed to
find regres®n equations for the case and
death rates and identify statistically
significant variables at p < 0.05.The
numbers of cases per test and deaths per
test were analyzed at the state level but not
at the county level due to missing data.

3. Results
3.1 U.S. Compared
Countries

Whereas none of the European
countries was using mmW for 5G as of
February 2020 and mmW spectrum was
not even assigned to any European country
except Italy [8] the U.S. began using
mmW for 5G in 20190f the 10 European
countries (with populations greater than 2
million) with the highest numbers of
COVID-19 deaths per million through
August 9, 2020 [1], deaths per million
were significantly higher for those
countries with 5G compared to ndG
and this difference was sistically
significant (617 vs. 383, p = 0.026) (Table
2).

to European

Copyright 2021 KEDournals. All Rights Reserved http://journals.kd.org/index.php/mra
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Table 1. Cities with mmW 5G Coverage
and Provider from April 22 to May 31,
2020.Source: AT&T [10], FMobile [11],
Verizon [12].

Table 2. Top 10 Ranking European
Countries for COVIDB19 Death&Million
for 5G* vs. Without 5G through August
9, 2020.Source: Worldometer [1]

City State AT&T T-Mobile Verizon
Atlanta GA X X Rank #
Austin TX X Rank # anths per
o x P
Charlotte NC X 213 Countries Countries per
Chicago L X Worldwide  (pop. > 2 million) Country Population Million
Cincinnati OH X 2 1 Belgium * 11,595,151 851
3 2 UK. * 67,924,946 686
Cleveland oH X X X 5 3 Spain * 46,756,796 610
Columbus OH X 7 4 ttaly * 60,451,842 582
Dallas X X X X 17 8 Ireland * 4,943,652 358
Denver Cco X
Des Moines A X 8 5 Sweden 10,106,111 570
. 12 6 France 65,289,486 464
Detroit M X X 16 7 Netherlands 17,139,065 359
Grand Rapids Mi X 22 9 Armenia 2,963,856 267
Greensboro NC X 23 10 N. Macedonia 2,083,364 253
H. Road VA X
HZ:op:Z: e NI X U.S. For Comparison UsS.* 331,214,010 500
Holusmn ! ™ X X Mean 5G European Countries 617
Indianapolis IN X Mean non-5G European Countries 383
Jacksonville FL X p-value of T-test, with vs. without 5G 0.0257*
Kansas City MO X
King of Prussia PA X
Las V NV X X —
e a . The 500 deaths per million for the
Los Angeles CA X X X US al’e W|th|n the range Of the 5G
Louisville K o x European  countries. Because  of
Memphis N X . . . . .
Merlo Pk, Rdwd Ciy, San Bitno ca x differences in testing and criteria for how
Miami X X cases are countedetween U.S. and
Miami Gatdens (AT&T only) FL European countries, deaths per million is
L”a”;ej’f's " X the most consistent number to use for
New York City woox o x X comparison between countrigsowever,
Oakland CA X there are still other differences between the
Oceancity Mo X U.S. and European countrieper capita
Oklahoma City OK X .
omaha NE X income, standard of health care,
Ortando FLoX population demographics, quarantine
E:TTT‘;W :: y X measures, and environmental factors like
iladelphia . . . .
J— a2 x X air pollution- that complicate comparison
Raleigh NC between countries. Nevertheless, these
Salt Lake City ur X data are provided to show how the U.S.
San Antonio ™ X h t 10 E t .
can biego oA % cqmparetqt e top uropean countries
San Francisco cA X with the highesdeaths per millionwith
San Jose cA X and without 5G.
Sioux Falls SD X
Spokane WA X
St Paul MN x 3.2 States with vs. without 5G mmw
Waco X X A
Washington be x There were 32 states with 5G
West Hollywood cA X mmW and 18 states without 5G mmW.

Descriptive statistics for the cumulative

Copyright 2021 KEDournals. All Rights Reserved http://journals.kd.org/index.php/mra
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data through April 22, which was just after
the peak of daily deaths f@OVID-19 had
occurred on April 21 (Figure 2), can be
found in Table 3The average rate of cases
and deaths was much higher for the mmw
states compared to the non mmW states,
and these differences were statistically
significant with pvalues between 0.0Q6

0. 046 (Table 3 and Table 4A)here were
almost twice as many cases per million
(2,500 vs. 1,288, ratio 1.94) and more than

twice as many deaths per million (126 vs.
55, ratio 2.29) for states with vs. without
mmW technology. For mmW states
compared d the noammW states, there
were almost twice as many cases/test
(15.5% vs. 8.82%, ratio 1.76) and twice as
many deaths/test (0.721% vs. 0.364%,
ratio 1.98).The fatality rate (deaths per
case) was higher for the mmW states but
was not statistically signdant (4.13% vs.
3.50%, ratio 1.18, p = 0.081).

Figure 2. COVID-19 daily new deaths peaked at 2, o48April 21, 2020 in the U.S.

Source: Worldometdd]

Table 3. Descriptive statistics through April 22, 2020 (after peak of daily deaths occurred)
for states with and without 5G mmW for populationmW index,COVID-19 tests, air
quality index (AQI), and number of COVHD9 attributed cases and deaths. Statistical
significance is indicated by * (p < 0.05) and ** (p < 0.01).

Population

Density % %
(people Tests Cases Deaths % Deaths Deaths

State per sq. mmw per per per Cases per per

States n Population km) index AQI Million  Million Milion  per Test Test Case

with 5G mmw max 39,937,489 467 1.284 512 39,487 13,368 1037 51.60% 3.04%  8.30%
with 5G mmwW 32 mean 8,752,116 91.7 0.207 434 14,378 2500 126  15.50% 0.72%  4.13%
with 5G mmw min 903,027 4.29 0.006 335 7,224 492 10 4.50% 0.07% 0.47%
without 5G mmw max 8,626,207 287 0 476 21,540 6274 431  32.10% 2.20%  6.90%
without 5G mmwW 18 mean 2,639,561 50.2 0 400 14,324 1288 55 8.80% 0.40%  3.50%
without 5G mmw min 567,025 0.502 0 21.2 6,567 412 8 2.30% 0.00% 1.30%
p-value of t-test 0.0002 ** 0.062 7.3E-06 **0.025 * 0.49 0.027 * 0.046 * 0.005** 0.022 * 0.081
Ratio of means 3.32 1.83 N/A 1.09 1.00 1.99 2.33 1.77 1.81 1.18
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Data from May 15 and May1l
show the same patteas for April 22 with
higher
cases/million, deaths/million, casesl/test,
and deaths/test for themmW states
compared to the nanmW statesFor data
2020,
comparing mmwW to nemmW states,

statistically

cumulative

significant

through May 31,

there were 5778s. 3220 cases per million
(ratio 1.79 p = 0.012; 307 vs. 158 deaths
per million (ratio 1.%, p = 0.049; 9.88%

vs. 5.88% cases per te@atio 1.68 p =

0.003; and 0.494% vs. 0.270% deaths per
test(ratio 1.83 p = 0.025)Table 4B & C;
Figure 3A & B; Figure 4A & B)

Table 4. Case and death rates attributed to COXID

and

Pearsonods
population density, mmW index and their interaction for U.S. states for cumulative data

through (A) April 22, 2020; (B) May 15, 2020; and (C) May 31, 2@#tistical significance
is indicated by * (p < 0.05) and ** (p < 0.0NOTE: YTD is year to date

3 Total Tests  Total Cases Total Deaths % Cases % Deaths % Death
A YTD throth Apl'll 22- 2020 per million permilion  permilion  per Test per Test per Case
Mean for States with mmW 5G 32 14,378 2,500 126 15.5% 0.721% 4.13%
Mean for States without mmW 5G 18 14,324 1,288 55 8.82% 0.364% 3.50%
mmW vs. non-mmW 5G 2% 99% 131% 7% 99% 18%
p-value for t-test mmW vs. non-mmW 0.49 0.027 * 0.046 * 0.005 ** 0.022 * 0.081
Pearson Corr. to PopDensity (50 states) 0.723 0.577 0.701 0.600 0.284
Pearson Corr. to PopDensitv'mmW (mmW states) 0.700 0.783 0.434 0.559 0.360
Pearson Corr. to mmW index (50 states) 0.479 0.580 0.353 0.431 0.302

Correlation between Population Density and mmW Factor s 0.072, l.e. they are independent of each other, no relationship.

Pearson Correlation to Air Quality Index 0.094 0.047 0.282 0.183 0.085

Total Tests Total Cases Total Deaths % Cases % Deaths % Death

B YTD through May 15’ 2020 n per million per milion  per million per Test per Test per Case
Mean for States with mmW 5G 32 34,606 4,585 248 12.26% 0.622% 4.60%

Mean for States without mmW 5G 18 33,932 2,459 123 7.24% 0.340% 3.97%
mmW vs. non-mmW 5G 2% 87% 102% 69% 83% 15.9%
p-value for t-test mmW vs. non-mmwW 0.44 0.016 % 0.052 0.005%% 0.031 % 012
Pearson Corr. to PopDensity (50 states) 0.788 0.733 0.654 0.687 0.439

Pearson Corr. to PopDensity*'mmW (mmW states) 0.656 0.681 0.400 0.485 0.306
Pearson Corr. to mmVV index (50 states) 0.422 0.442 0.321 0.329 0.213
Correlation between Population Density and mmW Factor is 0.073, i.e. they are independent of each other, no relationship.
Pearson Correlation to Air Quality Index 0.152 0121 0.284 0.237 0.162
Total Tests  Total Cases Total Deaths % Cases % Deaths % Death
C YTD thrOUgh May 31 ’ 2020 per million per million  per million per Test per Test per Case

Mean for States with mmW 5G 32 54,805 5,776 307 9.88% 0.494% 4.57%

Mean for States without mmW 5G 18 53,506 3,220 158 5.88% 0.270% 3.91%

mmW vs. non-mmW 5G 2% 79% 94% 68% 83% 17%

p-value for t-test mmW vs. non-mmW 042 0.012% 0.049 % 0.003 %% 0.025% 0.116

Pearson Corr. to PopDensitv (50 states) 0.793 0.774 0.623 0.695 0.495

Pearson Corr. to PopDensity*'mmW (mmW states) 0.625 0.665 0.350 0.453 0.332
Pearson Corr. to mmW index (50 states) 0.396 0.410 0.293 0.295 0.203

Correlation between Population Density and mmW Factor is 0.073, i.e. they are independent of each other, no relationship.

Pearson Correlation to Air Quality Index 0.181 0.143 0.319 0.257 0.169
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A State Cases/Million, YTD thru 5-31-20 B  State Deaths/Million, YTD thru 5-31-20
3220 no mmWave 56 vs. 5776 with mmWave 5G (p =0.012) * 158 no mmWave 5G vs. 307 with mmWave 5G (p = 0.049) *
Connecticut Connecticut
Delaware Delaware ==
Mississippi — Mississippi
New Mexico = Hew Mexico
Alabama Alabama ——
NorthDaketa —————  Ayerage for non- mmWave 5G states = 3220 Merth Dakota —— Average for non-mmWave 5G states = 158
— ansas —
= New Hampshire ———
Wisconsin ————h Wisconsin_ —=
South Carolina ——— South Carolina ==
Maine —— Maine =
Vermont —— Vermont ——
Wyoming —— Wyoming =
WestVirginia —— West Virginia =
Oregon ——1 Oregon =
Alaska 3 Alaska 1
Montana = = 1 Montana 1 |
Hawaii = Ratio of Averages= 1.79 Hawaii 1 Ratio of Averages = 1.94
Hew York New York
Hew Jersey Hew Jersey
Rhode Island Rhode sland  ee——
o.c. D.C. n—
ol s inois ———
Maryland  ee—————— Maryland Se———
Louisiana  — Louisiana Se——
Nebrasks  —— Nebraska e
lows ———— Average for mmWave 5G states = 5776 lowa  m— Average for mmWave 56 states = 307
Pennsylvania  Ee— Pennsylvania  ee——
higan  EE—— Michigan E—————
South Dakols  EE——— South Dakota  wmm
Virginia e— Virginia e
Indiana  E— Indiana  E——
Colorado  e—— Colorado  —
Georgia  E—— Georgia  e—
Minnesots  ee— Minnesota  me—
Tennessee  m— Tennessee mm
Ohic E— OChio  —
Utah  e— Utah =
Washington  ee— Washington e
Hevada  me— Hevada e
California  m— California s
Arizona  E— Arizona  m—
North Carolina  se— MNorth Carolina e
Florida  m— Florida e
Arkansas EE— Arkansas ==
Texas e— Texas wm
Missouri  mm— Missouri  m—
Kentucky mmm— Kentucky e
Oklahoma  m— Oklahoma e
ldaho  — Idaho ==
0 5,000 10,000 15,000 20,000 ] 200 400 600 800 1000 4200 1400 1600

Figure 3. COVID-19 attributed case/million (A) and deaths/million (B) for states with and
without 5G mmW for data through May 31, 2020.

A State % Cases/Test, YTD thru 5-31-20 B State % Deaths/Test, YTD thru 5-31-20

5.88% no mmWave 5G vs. 9.88% with mmWave 5G (p = 0.003) ** 0.270% no mmWave 5G vs. 0.494% with mmWave 5G (p = 0.025) *
©
Delaware Delaware —————f————
Mississippip ————3¢—— Mississippi ——F——
HNew Mexico ——— " " i St 5.88% Hew Mexico ———
Alabama ————f——— Average for non- mmWave 5G states = 5. Alabama —————| g = o
Hohnats T——— NorthDakats T— Average for non-mmWave 5G state = 0.270%
Kansas ————— Kansas —————
MNew Hampshire ———————— HNew Hampshire —————3
Wisconsin — Wiseonsin C—————
South Carolina South Carolina ————
Maine ————— Maine ——=
Vermomt ———— Vermont ———
Wyeming ————— Wyoming ==
West Virginia —— West Virginia =
Oregon ————1 Oregen ——
Alaska = i Alaska O
ol — | Ratio of Averages = 1.68 M & Ratio of Averages = 1.83
New York MNew York
New Jersey New Jersey
Rhode |sland  ———— Rhode Island  ee—
Massachusetts t:
D.c. D.C
Minois MHINOis
Maryland Maryland e —
Louisiana S ——— Louisiana
Nebraska Nebraska —
lowa lowa EE———
Michigan EE——— Michigan
South Dakota ge for mmWave 5G states = 9.88%  SouthDakota e Average for mmWave 56 states = 0.494%
Virginia Virginia Se—
Indiana Indiana
Colorado Colorado
Georgls  E——— Georgia  —
Minnesota Minnesota
Tennessee  — Tennessee -
Ohio Ohio
Utah  se— Utah ==
Washington EE——— Washington E—
Hevads  ee— Nevada  ee—
California EEE—— Califomia E—
Arizons  ee— Arizons  e—
Morth Carolina Morth Carolina  E—
Floridy  ee— Florida m—
Arkansas  e— Arkansas m—
Texas I Texas —
Missouri  E——— Missour) E———
Kentucky  ee— Hentucky  me—
Oklahoma  ee— Oklahoma  me—
Idaho EEE—— Idaho  e—
0,0% 5.0% 10.0% 15.0% 20.0% 25.0% 0.000%  0.200% 0.400%  0.600%  0.800%  1.000%  1.200%  1.400%  1.600%

Figure 4. Percentage of COVIR19 attributed casétest (A) and deaths/test (B) for states
with and without 5G mmW technology for data through May 31, 282@e: different
scale.
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3.3 Counties with vs.without 5G and 446 vs. 168 deaths per million (ratio
mmwW 2.65, p = 0.012) and these differences
Data for 53 counties wh 5G were Statistica”y Significant.The fatallty
mmW and 4 counties without 5GnmW rate, which is deaths/casevas higher for
were ana|yzed Comparing mmW to nen themmW counties (470% VS. 407,%it|0

mmW counties, there were 7100 vs. 3797 1.19, but this difference was not

cases per million (ratio 1.87, p = 0.005) statistically significant(Table 5; Figures
5A and 5B).

Figure 5. COVID-19 attributed casémillion (A) and deaths/million (B) for counties
with and without 5G mmW technology through May 31, 2026te: different scale.
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