Journal of Research in Health Sciences
ISSN: 2228-7809 | https://jrhsjournal.com

Regional Differences in SARS-CoV-2 Transmission and

Virulence Across Four U.S. States

Dr. Matthew Johnson'*, Dr. Rebecca Lee?
"Toronto General Hospital, University Health Network, Toronto, Canada
?British Columbia Cancer Agency, University of British Columbia, Vancouver, Canada

Abstract.

The United States has the honor (or dishonor!) of being the top on the podium of countries
with the highest number of its citizens infected with SARS-COV-2 and also the highest
number of deaths due to SARS-COV-2 infections. Environmental factors, including
Temperature, Humidity and Far Infrared Irradiation have been proposed to play significant
roles in SARS-COV-2 Infection and Virulence. However, these factors are not uniform.
Here, the IP-10000 (Total Number of Individuals Infected with SARS-COV-2 Per 10000
Population), DPP-10000 (Total Number of Deaths Due to SARS-COV-2 Infections Per
10000 Population) and DPI-10000 (Total Number of Deaths Per 10000 Individuals
Infected with SARS-COV-2) were analyzed in four States, including California, Florida,
New York and Texas, and correlated them with Temperature, Humidity and Far Infrared
Irradiation. The results show that IP-10000, DPP-10000 and DPI-10000 were inversely
correlated with Temperature, Humidity and Far Infrared Irradiation. The much higher
deaths of individuals infected with SARS-COV-2 in New York and New York City can
be explained at least in part by the average low Temperature and low Far Infrared
Irradiation experienced by New York and New York City. As winter is just around the
corner, it is submitted that the control of Temperature, Humidity and Far Infrared
Irradiation with protocols that exist already will significantly reduce SARS-COV-2

Infection and Virulence in New York, New York City and other areas.

Introduction. the etiologic agent of COVID-19 has
In the United States, the total number of reached over 7 million and over 200,000
individuals infected with SARS-COV-2, deaths due to COVID-19 have been
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recorded (See below). There is no

correlation  between = SARS-COV-2
Infection and Virulence [1 and See
below]. It has been proposed that
Environmental factors, including
Temperature, Humidity and Far Infrared
Irradiation could play significant roles in
SARS-COV-2 Infection and Virulence
[2,3]. It was shown that there are reverse
correlations between environmental
factors, including Temperature,
Humidity and Far Infrared Irradiation,
and SARS-COV-2 Infections and
Virulence as measured by IP-10000
(Total Number of Individuals Infected
with  SARS-COV-2  Per 10000
Population) and DPI-10000 (Total
Number of Deaths Per 10000 Individuals
Infected with SARS-COV-2) [2,3].
Temperature, Humidity and Far Infrared
Irradiation are not wuniform. Can
differences in Temperature, Humidity
and Far Infrared Irradiation account for
the variable IP-10000 and DPI-10000 that
are observed in different locations in the
United States (See below). The IP-10000,
DPP-10000 and DPI-10000 numbers
were determined for California, New
York, New York City, Florida and Texas,

and correlation analysis was performed to

determine the relationships between

Temperature, Humidity and Far Infrared
Irradiation and Infection and Virulence.
The results of these studies show that
Difference in Temperature, Humidity and
Far Infrared Irradiation could account for
the difference in IP-10000, DPP-10000
and DPI-10000 that are observed between
New York and New York City, and
California, Florida and Texas. It is
submitted as Temperature, Humidity and
Far Infrared Irradiation decrease with the
approaching winter in New York, New
York and other parts of United States, the
control of Temperature, Humidity and
Far Infrared Irradiation by protocols that
are already in existence can significantly
reduce SARS-COV-2 Infection and

Virulence.
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Figure 1. Comparison of SARS-COV-2
Infections (Panel A) and Virulence
(Panel B) from California, New York,
New York City, Florida and Texas.

Methods.

Data for the total number of individuals
infected with SARS-COV-2 and total
number of deaths due to SARS-COV-2
infections for each country was curated
from the World Health Organization, the
United States Center For Disease Control
and Prevention, and Department of
Health of each State. IP-10000, a measure
of Infectivity is defined as the Total
Number of Individuals Infected with
SARS-COV-2 Per 10000 Population.
DPI-10000 is defined as the Total
Number of Deaths Due to SARS-COV-2
Infections Per 10000 Population. DPP-
10000, a measure of Virulence is defined
as the Number of Deaths Per 10000
Individuals Infected with SARS-COV-2.
IP-10000, was calculated based on the
total number of individuals infected with
SARS-COV-2 per 10000 population.
DPI-10000 was calculated based on the
total number of deaths due to SARS-
COV-2 infections per 10000 population.
DPP- 10000 was calculated based on the

total number of deaths due to SARS-
COV-2 infections per 10000 Individuals
Infected with SARS-COV-2.

Temperature, Humidity and Far Infrared
Irradiation values were curated from the
Meteorological Readings and Forecasts

of each State.

Data was analyzed for correlations by the

Pearson method [4,5]
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Figure 2. Comparison of IP-10000
(Panel A), DPP-10000 (Panel B) and
DPI-10000 (Panel C) from California,
New York, New York City, Florida and
Texas.
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Figure 3. No correlation between
Infectivity and Virulence of SARS-
COV-2 from California, New York,
New York City, Florida and Texas.

Results.

Figures 1 compares the total number of
individuals infected with SARS-COV-2
in the States of California, Florida, New
York, New York City and California
while Figure 2 compares the total number
of deaths due to COVID-19 States of
California, Florida, New York, New
York City and California. The State of
California has the highest number of
individuals infected with SARS-COV-2.
However, the state of New York and the
City of New York have the highest
number of deaths due to COVID-19. That
there is no correlation between Infection

and Virulence is shown in Figure 3.

An analysis of the IP-10000 number or
the Total Number of Individuals Infected
With  SARS-COV-2  Per 10000
Population (Figure 4), DPP-10000

number or Total Number of Deaths Due
to SARS-COV-2 Infections Per 10000
Population (Figure 5) and DPI-10000 or
Total Number of Deaths Per 10000
Individuals Infected With SARS-COV-2
(Figure 6) shows that while IP-10000
numbers, a measure of infectivity for
California (~198), Florida (~398), New
York (248), New York City (295) and
Texas (260) are very similar, there was
great variability in DPP-10000 numbers
and DPI-10000 numbers which measure
virulence. The DPP numbers for
California, Florida, New York, New
York City and Texas were calculated to
be ~4, 17, 28, 6 and 5 respectively. The
DPI numbers for California, Florida, New
York, New York City and Texas were
calculated to be ~192, 686, 962, 196 and
201 respectively.
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Figure 4. Graphs of IP-10000 v.
Temperature (Panel A), v. Humidity
(Panel B) and v. Far Infrared
Radiation (Panel C) from California,

New York, New York City, Florida and
Texas.
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Figure 5. Graphs of DPP-10000 v.
Temperature (Panel A), v. Humidity
(Panel B) and v. Far Infrared
Radiation (Panel C) from California,

New York, New York City, Florida and
Texas.
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Figure 6. Graphs of DPI-10000 v.
Temperature (Panel A), v. Humidity
(Panel B) and v. Far Infrared
Radiation (Panel C) from California,
New York, New York City, Florida and
Texas.

The DPP numbers for California, Florida,
New York, New York City and Texas
were calculated to be ~4, 17, 28, 6 and 5
respectively. The DPI numbers for
California, Florida, New York, New
York City and Texas were calculated to
be ~192, 686, 962, 196 and 201
respectively. The results show that high

Temperature, Humidity and Far Infrared
Irradiation were associated with low DPI-
10000 and DPP-10000 numbers which
measure SARS-COV-2 Virulence.

The high DPP-10000 and DPI-10000
numbers for New York and New York
City can be due to factors that are inherent
to SARS-COV-2 itself such as mutational
events that renders SARS-COV-2 more
virulent in New York and New York City
or extrinsic to SARS-COV-2, including
environmental  factors, healthcare
response strategy and living condition.
Figures 4, 5 and 6 also summarize the
analysis of the potential correlations
between Infectivity as measured by IP-
10000 number and Virulence as
measured by DPP-10000 and DPI-10000
numbers. The results show that compared
to California, Florida and Texas,
Infectivity of SARS-COV-2 in New York
and New Y ork City was not influenced by
Temperature, Humidity and Far Infrared
Irradiation. However, Virulence of
SARS-COV-2 was greatly influenced by
Temperature, Humidity and Far Infrared
Irradiation. Figures 5 and 6 show that the
much lower Temperature and Far
Infrared Irradiation experienced by New

York and New York City could account
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for the much higher SARS-COV-2
Virulence as measured by DPP-10000
and DPI-10000 numbers.

Discussion.

With respect to SARS-COV-2 Infectivity
and Virulence, the United States was
previously classified as being part of
Group F countries which have high IP-
10000 number (Total Number of
Individuals Infected with SARS-COV-2
Per 10000 population) and DPI-10000
number (Total Number of Deaths Per
10000 Individuals Infected with SARS-
COV-2 [3]. As shown above, the IP-
10000, DPP-10000 and DPI-10000
numbers are not uniform in various cities.
Although, California, Florida and Texas
have very similar IP-10000 numbers
(which measures Infectivity) as New
York and New York City, their DPP-
10000 and DPI-10000 numbers (which
measure Virulence of SARS-COV-2) are
much lower (See Figures 4, 5 and 6). The
high DPP-10000 and DPI-10000
numbers observed in New York and New
York City can be due to environmental
factors, including Temperature,
Humidity and Far Infrared Irradiation
[2,3]. The results presented in this work
show that high DPP-10000 and DPI-

10000 numbers recorded in New York
and New York City were associated with
low Temperature, relatively low humidity
and low Far Infrared Irradiation. Several
studies have shown that environmental
factors including, Temperature and
Humidity could be inversely correlated
with  SARS-COV-2 Infectivity and
Virulence [2,3,6-14]. A study based on
computer simulation ~ nevertheless
concluded that environmental factors,
including temperature and humidity had
no effect on SARS-COV-2 Infectivity
and Virulence [15] which is in stark
contradiction to laboratory studies
showing that elevated temperature and
humidity generally lowers the viability
of viruses, including SARS-COV-2 [6-
14]. Chan et al. [17] showed that at a
temperature of ~38° C and relative
humidity greater than 95%, there was a
significant loss of SARS-COV viability
and infectivity than at ~33° C and relative
humidity greater than 95% indicating that
SARS-COV preferred a low temperature
and low humidity for its viability and
infectivity. Far Infrared Irradiation has

also been shown to kill SARS-COV-2 in
controlled setting [18].
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Based on the above studies, it has
previously been proposed that elevated
Temperature, Humidity and Far Infrared
Irradiation would significantly lower
Infectivity and Virulence of SARS-COV-
2 and that currently available protocols
can be easily implemented to combat
SARS-COV-2 Infections and deaths
[2,3]. Earn et al. [19] have suggested that
"fever suppression increases the expected
number of influenza cases and deaths in
the US". Wu et al. [20] have indicated
that "High fever (> 39 °C) was associated
with  higher likelthood of ARDS
development but lower likelihood of
death" and concluded that "high fever
was associated with better outcomes
among patients with ARDS". Earlier
seminal studies of Armstrong [21], Lwoff
and Lwoff [22] and Lwoff et al. [23]
showed that viruses that infect humans,
including Herpes Simplex Virus and
Polio Virus cannot survive in an
environment of moderately elevated
temperature that can be tolerated by all
humans. Lwoff [24,25] had also proposed
that "hyperpyrexia may save an animal
infected intra-cerebrally by a high dose of
a virulent strain of poliovirus, or
transform a hyper-acute disease into a

latent infection". Can SARS-COV-2

establish Latency in humans? Sheles and
Vasilevsky [26] have inquired whether
SARS-COV-2 may be able to establish
Latency in humans. There is a report
suggesting the possibility of SARS-
COV-2 reactivation [27]. An even more
provocative question is whether SARS-
COV-2 is a Latent Virus that had become
reactivated as a result of environmental
factors, including drought that resulted in
sudden decrease in humidity and global
climate change that engendered sudden
decrease of Temperature, Humidity and

Far Infrared Irradiation.

References.

1. Tung, H.Y.L. and Limtung, P. (2020) New
Biomed. Sciences, Vol. 1, pp33-42.

DOI: 10.5281/zenod0.3972279.

SARS-COV-2 and COVID-19: No correlation
between infectivity and virulence.

2. Tung, H.Y.L. (2020) New Biomed. Sciences,
Vol. 1, pp44-54.

DOI: 10.5281/zenodo.3972294.

SARS-COV-2 infection and virulence: Reverse
correlations with temperature, humidity and far
infrared radiation. Elevated temperature,
humidity and far infrared irradiation will
significantly lower the viability, infectivity and
virulence of SARS-COV-2.

3. Tung, H.Y.L. (2020) New Biomed. Sciences,
Vol. 1, pp71-85.

DOI: 10.5281/zenodo.3972640.

Page 33 of Vol 17| Issue 1 - 2025



Journal of Research in Health Sciences
ISSN: 2228-7809 | https://jrhsjournal.com

SARS-COV-2  infection and  virulence:
Classification of seven groups of countries. IP
10000 (infectivity) and DP 10000 (virulence) are
influenced by temperature, humidity and far
infrared irradiation.

4. Pearson, K. (1920) Biometrika, Vol. 13, pp25-
45.

Notes on the history of correlations.

5. Lindeman, R.H., Morenda, P.F. and Gold, R.Z.
(1980) Introduction to bivariate and multivariate
analysis, Foresman & Company, Glenview,
Illinois, U.S.A.

6. Birjukov, J. et al. (2020) mSphere, DOI:
10.1128/mSphere.00441-20.

Increasing temperature and relative humidity
accelerates inactivation of SARS-CoV-2 on
surfaces.

7. Chan, K.H. et al. (2011) Adv. Virol.,, DOI:
10.1155/2011/734690.

The effects of temperature and relative humidity
on the viability of SARS Coronavirus.

8. Mendez-Arriage, F. (2020) Sci. Total Environ.,
DOI: 10.1016/j.scitotenviron.2020.139560.

The temperature and regional climate effects on
communitarian COV-19 contagion in Mexico
throughout phase 1.

9. Sobral, M.F.F. et al. (2020) Sci. Total.
Environ.,

DOI: 10.1016/j.scitotenviron.2020.138997.
Association between climate variables and global
transmission of SARS-COV-2.

10. Benedetti, F. et al. (2020) J. Trans. Med., DOI:
Inverse correlation between average
monthly high temperature and COVID-19 related
death rates in different geographical areas.

11. Liu, J. et al. (2020) Sci. Total. Environ.,

DOI: 10.1016/j.scitotenviron.2020.138513.

Impact of meteorological factors on the COVID-
19 transmission: A multi-city study in China.

12. Shi, P. et al. (2020) Sci. Total. Environ.,
DOI: 10.1016/j.scitotenviron.2020.138890.
Impact of temperature on the dynamics of the
COVID-19 outbreak in China.

13. Qi, H. et al. (2020) Sci. Total. Environ.,

DOI: 10.1016/j.scitotenviron.2020.138778.
COVID-19 transmission in mainland China is
associated with temperature and humidity: a time-
series analysis.

14. Xie, J. et al. (2020) Sci. Total. Environ.,
DOI: 10.1016/j.scitotenviron.2020.138201.
Association between ambient temperature and
COVID-19 infection in 122 cities from China.

15. Baker, R.E. et al. (2020) Science, Vol. 369,
pp315-319.
Susceptible supply limits the role of climate in the

early SARS-CoV-2 pandemic.

17. Chan, (2011) Advances in Virology, DOI:
10.11155/2011/734690,

The effects of temperature and relative humidity
on the viability of SARS Coronavirus.

18. Li, E.-J and Huang, W.-H. (2020) Preprints,
DOI:10.20944/preprints202002.0332.v1.
Instability of nucleic acids in airborne
microorganisms under far infrared radiation.

19. Earn, D.J.D., Andrews, P.W. and Bolker,
B.M. (2014) DOI: 10.1098/rspb.2013.2570.

20. Wu et al. (2020) JAMA Intern. Med.,

DOI: 10.1001/jamainternmed.2020.0994.

21. Armstrong, C. (1942) Military Surgeon, Vol.
91, pp129-145.

Some recent research in the field of neurotropic
viruses with especial reference to lymphocytic
choriomeningitis and herpese simplex.

22. Lwoff, A. and Lwoff, M. (1958) Compt.
Rend., Vol. 246, pp190-192.

Page 34 of Vol 17| Issue 1 - 2025



Journal of Research in Health Sciences
ISSN: 2228-7809 | https://jrhsjournal.com

L' Inhbition du development du virus
poliomyelitique a 390 et le probleme du role de
I'hyperthermie dans 1' evolution des infections
virales.

23. Lwoff, A., Tournier, P. and Cartaud, J.P.
(1959) Compt. Rend., Vol. 248, pp1876-1878.
Influence de I' hyperthermie experimentale sur la
poliomyelite de la souris.

24. Lwoft, A. (1959) Bacteriol. Rev. Vol. 23, 109-
124.

Factors influencing the evolution of viral diseases
at the cellular level and in the
organism. Bacteriological reviews, 23(3), 109—
124.

25. Lwoff, A. (1965) Biochem. J., Vol. 96, pp289-
301].

The specific effectors of viral development.

26. Sheleg, S. and Vasilevsky, A. (2020) Global
J. Infect. Dis. Clin. Res.,

DOI: https://dx.doi.org/10.17352/gjidcr.

Could COVID-19 be a latent viral infection?

27. Smith, J. and Cha, S. (2020) Reuters
Healthcare & Pharma, Issue of April 10, 2020.
South Korea reports recovered coronavirus

patients testing positive again.

Page 35 of Vol 17| Issue 1 - 2025



Journal of Research in Health Sciences
ISSN: 2228-7809 | https://jrhsjournal.com

END

Page 36 of Vol 17 | Issue 1 - 2025



