DO CLIMATE FACTORS INFLUENCE COVID-19 CLINICAL COURSE?

Abstract
The purpose of the present article is to explore the correlation between the trend of coronavirus transmission
and the environmental factors, focusing on the climate different characteristics, all over the world. It has
been shown that country’s characteristics are more relevant than local seasonal conditions, such as crowded
or poorly ventilated spaces. Regardless of the environmental characteristics like temperature and humidity
that can have some influence in the virus persistence on different surfaces, the most effective factors to
avoid contamination are social distancing and individual protection (masks and hygiene good practices) with
different results according to environmental conditions and personal behaviour.
Introduction
Our last months were completely impacted to face new paradigms related to how we deal with our
environment. Not only because we are more worried about climate changes, hurricanes, or other natural
disasters, but because we faced new conditions, and even limitations, to deal with SARS-CoV-2/ COVID-19 in
our daily lives. The WHO announcements and guidelines are helping countries and local communities to
better deal with this Global Emergency, mainly to address good practices, from early detection, to quarantine
procedures, and effective treatment [11].
Although the limited knowledge about the virus spread, diffusion, and contamination effectiveness, this
article aims to verify and discuss how environmental aspects can be safe or dangerous towards virus
transmission or social impact of it. Several factors must be taken into consideration, and the presented
discussion will focus mainly on high-level conditions such as seasonal conditions, driven by ambient
temperature and humidity.

Discussion
The COVID-19 virus seems to have different “behaviour” depending on several environmental factors, such
as:
 local air humidity
 air temperature
 latitudes
 wind speed
 sunlight
 seasons
Individually or combined, these factors can create complex conditions that can differently categorize an
ambient as safe or dangerous related to effective virus spread (Figure 1) [11]. Several studies ([1][3][5][8][10])
have discussed how the virus enters the body. The consensus states that the viral transmission to respiratory
organs and exposed mucosae is the result of inhalation and skin-to-skin transmission from either infected
people or contaminated hands. The main assumptions were created on previous findings related to similar
SARS-CoV-2 viruses [8].
Although currently there is no scientific agreement on the details of SARS-CoV-2 persistence on surfaces,
natural or artificial [11], on this regard some coronavirus previously evaluated can maintain its integrity for

at least several hours [7]. A 2020 study with high SARS-CoV-2 loads reported that the virus integrity is
preserved longer at lower temperatures, like 4°C but as quickly compromised over 60°C [2]. This same study
has confirmed that neutral pHs solutions can maintain virus-cell integrity longer. Those factors support WHO
in its statement that heat, high or low pH and sunlight are capable to render coronavirus ineffective [11].
The spread of the virus through respiratory droplets is one of the main source of contamination, diffused by
infected individuals whether symptomatic or not [11]. This is particularly relevant since aerosol spread is
impacting significantly during medical procedures, which highlights the necessity of isolation of infected
patients and support the fact that nursery personnel could be more contaminated than doctors [10].
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Figure 1: Environmental factors that may affect the COVID-19 transmission

Recent studies show that the SARS-Cov-2 infectivity and mortality are correlated with the air humidity since
its transmission happens through droplets, which last longer in humid air and wet surfaces [1]. To easily
explain how humidity can keep the virus integrity longer in the air we can think about the behaviour of a wet
towel which needs more time to get dry in a humid environment. Longer the virus remain inside water
droplets, it keeps its cell integrity.
The “virus-humidity” hypothesis is related to the infection capability of the virus towards the human body:
dry weather usually causes an overly dry respiratory mucosa, which leads to the first, light, impairment of
this barrier against the virus infection. On top of this, high wind speed can increase the “distance” the
infected droplet can travel hence survive in the air [2]. On another hand, ventilated spaces spread the

droplets more efficiently, which reduce the virus load per area and, as a consequence, the infection
capability.

Figure 2: Covid-19 transmission routes

Different studies have shown that the viability of viruses is strongly dependent on temperature. Transmission
of influenza can be reduced under high-temperature conditions. It has been proven that high temperatures
can effectively deactivate viruses, resulting in a large reduction in the number of active viruses [3]. A study
conducted in China has confirmed that a 1°C temperature increase can influence in 0.86% fewer cases
number cumulatively [9].
A recent study has shown that the relationship between the prevalence of COVID-19 with maximum air
humidity and wind speed was negligible and statistically not significant [3]. Although, in most cases, with
increasing humidity and wind speed, the prevalence has decreased. The association between COVID-19
prevalence and maximum ambient temperature was negligible to moderate. Also, with increasing
temperature in most of the studied cities, the prevalence of the disease has decreased [1].
Since the climate factors are so various the best way to analyse the trend of the coronavirus is to focus on
one country at a time or at least to compare country belonging to the same climate zones. Moreover, it is
important to consider that the trend of the number of active cases is not only dependent on climate factors
but it is highly affected by social behaviour and local government directions.

Figure 3: Map of Covid-19 confirmed cases at September, 1st 2020: the bigger circle is correlated with the higher number of cases.
Source: npr.org

In Italy, Covid-19 has mainly affected regions such as Lombardy, Veneto, Emilia Romagna and Piedmont from
the North in which the air temperature is lower and the air humidity is higher than the south of Italy.
Moreover, the trend of active cases shows a decrease with the arrival of summer.

Figure 4: Trend of active cases in Italy among 23rd February and 28th June 2020

In Turkey recent studies [3] demonstrate that the higher average wind speed is closely related to the higher
number of COVID-19 cases. Moreover, the higher number of active cases arises from the lower temperature
on a day.

Figure 5: Trend of active cases in Turkey among 18th March and 28th June 2020

In Mexico, the increase in the number of cases has occurred during the wet season and it keeps increasing
during summer days.

Figure 6: Trend of active cases in Mexico among 18th March and 28th June 2020

In Brazil, the arrival of the winter has led to a significant increase in the number of cases, faster them north
hemisphere countries.

Figure 7: Trend of active cases in Brazil among 14th March and 28th June 2020

Those data does not support any significant correlation between seasonal characteristics and the SARS-CoV2 spread. As discussed before, hotter places with higher humidity can configure a danger ambient to keep
the virus-cell stability in the environment and, as a consequence, force a higher contamination risk. Some
new data shown by National Health Organizations confirm that even countries that had a hotter summer
season, have not eliminated the virus and new contamination cases have been recently reported, as
graphically represented in Figure 8. The combination of individual habits like touching hands, face, mouth
and eyes and non-hygienic actions will be the predominant factors supporting virus diffusion and
contamination regardless of the good practices of social distancing and body and surfaces cleaning.
On top of that, new recommendations have been published to support decision-makers and local
communities in the discussion and establishment of social rules to decrease as far as possible new
contaminations. The most important factors, besides the seasonal (temperature and humidity)
characteristics, are social distancing, individual protection, time of contact, environmental conditions
(ventilation) and type of human contact [5]. Figure 9 summarizes the last applicable suggestions to evaluate
the contamination risk level.

Figure 8: SARS-CoV-2 public data with graphic per capita weekly cases from Jan 22nd and 31st August 2020. Source: extraction of The
New York Times web site nytimes.com

Figure 9: Risk of SARS-CoV-2 transmission [5].

Conclusion
The findings suggest that there is an optimal climatic zone in which the concentration of Covid-19 increases
in the ambient environment (including the pollution and the surfaces of an object) but the climate factors
are not as relevant as the social conditions which characterize each country. The last evaluations against the
virus spreading in several countries does not shown relevant difference between tropical or sub-tropical
zones, including evaluation inside the same country such as United States, Brazil, Mexico and India. The main
factors that can individually and collectively reduce the risk of transmission of SARS-CoV-2 are to keep social
distancing, use individual protection, avoid long time permanence in poorly ventilated environments and
crowded spaces wherever being in a warm or cold season.

Glossary
Aerosol generating

when the surface tension of fluid lining the respiratory tract is overcome by
by the type and force of respiratory activity
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