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Figure 1 - Comparison of temperatures on day of infection for global COVID-19 cases and
world population (normalized). The graph shows that the median temperature experienced by
confirmed COVID-19 case is 9.12°C compared to 18.73°C for the world population (notional

p-value =5.1x10™).
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Figure 2 - Comparison of temperatures on day of infection for global COVID-19 deaths and
world population (normalized). The graph shows that the median temperature experienced by
confirmed COVID-19 death is 9.72°C compared to 17.27°C for the world population

(notional p-value = 1.1 x10™9).
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Figure 3 - World map showing temperature bands around the median temperature of 9.12°C
superimposed by new cases of COVID-19 (black dots) during two separate weeks in the
outbreak. Temperatures 5 days before cases are used to account for the incubation period of

SARS-CoV-2.
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Figure 4 - Temperature trends in particular regions with time showing their relationship

around the median temperature of 9.12°C for cases of COVID-19
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Figure 5 — These graphs show changing temperatures on the y-axis (red line) for Hubei
(China), Italy, New Y ork, Singapore, Nigeriaand Victoria (Australia) from 22" of January
2020 to 11™ April 2020 (x-axis). Also shown are the 40%, 60% and 80% ClI for the median
worldwide temperature for COVID-19 outbreaks (9.12°C). Superimposed on each graph is
the total confirmed cases of COVID-19 (black line) at each location, quantitated on the y-axis
on the right. These demonstrate the correlation between the regions with temperature ranges

inthe “red zone” and total number of cases.

Temperature Intervals for COVID-19 Cases on Date of Infection.
(Calculated using data in Figure 1)

80% confidence interval for 60% confidence interval for fa— 40% confidence interval for
transmission of COVID-19 transmission of COVID-19 transmission of COVID-19
Hubei, China Italy
I 175000 175000
28 1
24 150000 150000
I 125000 125000
. 8 . §
2 | 1000005 3 100000 &
e s C -
g iy g
£ 75000 & £ 75000 &
& € o c
= g = =1
o (5]
I 50000 50000
25000 25000
Fo 0
New York, US Singapore
175000 175000
I 150000 150000
125000 125000
o "
@ a8 o &
2 1000005 3 100000 &
il ° £ o
g £ 2 £
£ 75000 & § 75000 &
= 5 s
I FI—— F— i F— i 3
I 50000 1 50000
25000 ] 25000
0 0
-8
Victoria, Australia Nigeria
175000 175000
28 1
244 I 150000 150000
20 [ 125000 125000
3 3
2 164 a ¢ 4
2 I 1000005 2 100000 3
e ° ©
g £ 2 £
£ 75000 & £ 75000 &
2 g5 & 5
iv) o
44 50000 4 50000
o 1
I 25000 25000
-4 1
ro 0
-8
coccoccocoocoococococo0o0O00 OO0 O cooooococcococecooecoe 00O
ARRAANANANNNANNRNNNN NSNS NANANNANNANAANNNNNNNN NSNS SN
C CEO 80 889.9%5%5F:L-=:ELEtEiEeErn C L C 0.9 9 809.9.98%5%5%=%8&Lt L Ltk
sssgeoopgerssssseee SSSpeoPReesIIEIsEREE
NRRdEddeddrgdgessggssgss R&RdorddagrRdgeseEdgdasd


https://doi.org/10.1101/2020.05.15.20102798
http://creativecommons.org/licenses/by-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.15.20102798; this version posted May 18, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license .

19

References

1. ZhuN, Zhang D, Wang W, et al. A Novel Coronavirus from Patients with Pneumoniain

China, 2019. N Engl J Med 2020; 382(8): 727-33.

2. World Health Organization. Coronavirus disease 2019 (COVID-19) Situation Report -

83. 2020; Available at: https://www.who.int/docs/def ault-source/coronaviruse/situation-

reports/20200412-sitrep-83-covid-19.pdf 2sfvrsn=697ce98d_4. Accessed April 13th, 2020.

3. CasanovalM, Jeon S, Rutala WA, Weber DJ, Sobsey MD. Effects of air temperature
and relative humidity on coronavirus survival on surfaces. Appl Environ Microbiol 2010;

76(9): 2712-7.

4. ChanKH, PeirisJS, Lam SY, Poon LL, Yuen KY, Seto WH. The Effects of
Temperature and Relative Humidity on the Viability of the SARS Coronavirus. Adv Virol

2011; 2011: 734690.

5. Ca QC, LuJ, Xu QF, et al. Influence of meteorological factors and air pollution on the

outbreak of severe acute respiratory syndrome. Public Health 2007; 121(4): 258-65.

6. LinK, Yee-Tak Fong D, Zhu B, Karlberg J. Environmental factors on the SARS
epidemic: air temperature, passage of time and multiplicative effect of hospital infection.

Epidemiol Infect 2006; 134(2): 223-30.

7. TanJ Mul, HuangJ YusS, ChenB, YinJ. Aninitial investigation of the association
between the SARS outbreak and weather: with the view of the environmental temperature

and its variation. J Epidemiol Community Health 2005; 59(3): 186-92.


https://doi.org/10.1101/2020.05.15.20102798
http://creativecommons.org/licenses/by-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.15.20102798; this version posted May 18, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license .

20
8. YaoY,PanJ, LiuZ, Meng X, Wang W, Kan H, Wang W. No Association of COVID-

19 transmission with temperature or UV radiation in Chinese cities. Eur Respir J 2020.

9. Lauer SA, Grantz KH, Bi Q, et a. The Incubation Period of Coronavirus Disease 2019
(COVID-19) From Publicly Reported Confirmed Cases. Estimation and Application. Ann

Intern Med 2020.

10. Verity R, Okell LC, Dorigatti I, et al. Estimates of the severity of coronavirus disease

2019: amodel-based analysis. Lancet Infect Dis 2020.

11.  United Nations, Department of Economic and Social Affairs, Population Division

(2019). World Population Prospects 2019: Volume |: Comprehensive Tables.

12.  Gaunt ER, Hardie A, Claas EC, Simmonds P, Templeton KE. Epidemiology and
clinical presentations of the four human coronaviruses 229, HKU1, NL63, and OC43
detected over 3 years using a novel multiplex real-time PCR method. J Clin Microbiol 2010;

48(8): 2940-7.

13. Dowell SF, Ho MS. Seasonality of infectious diseases and severe acute respiratory

syndrome-what we don't know can hurt us. Lancet Infect Dis 2004; 4(11): 704-8.

14. Hendley JO, Fishburne HB, Gwaltney JM. Coronavirus infections in working adults.

Eight-year study with 229 E and OC 43. Am Rev Respir Dis 1972; 105(5): 805-11.

15. Chew FT, Doraisingham S, Ling AE, Kumarasinghe G, Lee BW. Seasonal trends of

viral respiratory tract infections in the tropics. Epidemiol Infect 1998; 121(1): 121-8.


https://doi.org/10.1101/2020.05.15.20102798
http://creativecommons.org/licenses/by-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.15.20102798; this version posted May 18, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license .

21

16. Tamerius JD, Shaman J, Alonso WJ, Bloom-Feshbach K, Ugjio CK, Comrie A, Viboud
C. Environmental predictors of seasonal influenza epidemics across temperate and tropical

climates. PLoS Pathog 2013; 9(3): €1003194.

17. Lowen AC, Mubareka S, Steel J, Palese P. Influenza virus transmission is dependent

on relative humidity and temperature. PLoS Pathog 2007; 3(10): 1470-6.

18. JaakkolaK, Saukkoriipi A, Jokelainen J, et a. Decline in temperature and humidity

increases the occurrence of influenzain cold climate. Environ Health 2014; 13(1): 22-069X.

19. PicaN, Chou YY, Bouvier NM, Palese P. Transmission of influenzaB virusesin the

guineapig. J Virol 2012; 86(8): 4279-87.

20. JaakkolaK, Saukkoriipi A, Jokelainen J, et a. Decline in temperature and humidity

increases the occurrence of influenzain cold climate. Environ Health 2014; 13(1): 22-069X.

21. PicaN, Chou YY, Bouvier NM, Palese P. Transmission of influenzaB virusesin the

guineapig. J Virol 2012; 86(8): 4279-87.

22. Lowen AC, Steel J. Roles of humidity and temperature in shaping influenza

seasonality. J Virol 2014, 88(14): 7692-5.

23.  Zittermann A, Pilz S, Hoffmann H, MAerz W. Vitamin D and airway infections: a

European perspective. Eur J Med Res 2016; 21: 14-016.

24. Amanat F, Krammer F. SARS-CoV-2 Vaccines: Status Report. |mmunity 2020; 52(4):

583-9.

25. Gudbjartsson DF, Helgason A, Jonsson H, et al. Spread of SARS-CoV-2 inthe

Icelandic Population. N Engl J Med 2020.


https://doi.org/10.1101/2020.05.15.20102798
http://creativecommons.org/licenses/by-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.15.20102798; this version posted May 18, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license .

22
26. Sutton D, Fuchs K, D'Alton M, Goffman D. Universal Screening for SARS-CoV-2 in

Women Admitted for Delivery. N Engl J Med 2020.

27. Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating the asymptomatic
proportion of coronavirus disease 2019 (COVID-19) cases on board the Diamond Princess
cruise ship, Y okohama, Japan, 2020. Euro Surveill 2020; 25(10): 2000180. doi:

10.2807/1560.

28. PremK, LiuY, Russell TW, et al. The effect of control strategies to reduce social
mixing on outcomes of the COVID-19 epidemic in Wuhan, China: a modelling study. Lancet

Public Health 2020.

29. Pung R, Chiew CJ, Young BE, et a. Investigation of three clusters of COVID-19 in
Singapore: implications for surveillance and response measures. Lancet 2020; 395(10229):

1039-46.

30. Bedford J, Enria D, Giesecke J, et al. COVID-19: towards controlling of a pandemic.

Lancet 2020; 395(10229): 1015-8.


https://doi.org/10.1101/2020.05.15.20102798
http://creativecommons.org/licenses/by-nd/4.0/

