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Environmental factors and the epidemics of COVID-19
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The occurrence, development, and prevention of COVID-19
illustrate the environmental impact of human diseases. Human
activities have dramatically impacted earth’s environment.
Modern human society has increased health and longevity,
but has created the conditions for emergence of new patho-
gens and their rapid spread across the globe (El-Sayed et al.
2021). Several recent publications have proved the close con-
nection between the environment and the COVID-19 pan-
demic from different perspectives, including the impact of
human activities.

Population density, a topic that was rarely mentioned be-
fore, is directly linked to the spread of the COVID-19, which
is transmitted from person to person, especially in close quar-
ters. Wuhan city is densely populated and its citizens and
visitors travel around the world, so it is not surprising that
SARS-CoV2 rapidly spread within and beyond the city to
affect millions of people worldwide. By analysis of the data
from cities in China and in the USA, Yin et al. (2021) reported
that population density is positively associated with the per-
centage of patients with COVID-19 infection, but not influ-
enced by the timing of the first case of COVID-19 in each
region.

While human population density and activities are directly
related to the transmission of SARS-CoV-2, the relation
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between air pollution caused by humans and the spread of
COVID-19 seems to be more complicated. Borisova and
Komisarenko (2020) argue that the interaction of the SARS-
CoV-2 envelope with air pollution particulate matter is possi-
ble in humid areas. They pointed out that “Particulate matter
can aggravate neurological symptoms of SARS-CoV-2 and
vice versa, due to their identical nose-to-brain delivery mech-
anism and possible interference with neuronal effects.”
Similarly, Sahoo and colleagues (Sahoo 2021) in India iden-
tified correlated air pollutants and meteorological factors with
COVID-19 infection.

Indeed, the effect of meteorological factors on the spread of
COVID-19 is complex. While the general perception is that
higher temperatures make virus less transmissible or less con-
tagious, Raza and colleagues reported that COVID-19 cases
and temperature showed a positive correlation, that the corre-
lation between rainfall and COVID-19 cases was negative,
and that that the increase in humidity was beneficial to stop
the transmission of COVID-19 in Pakistan (Raza et al. 2020a,
b). A similar study in Jordan indicated that the weather param-
eters that best predicted active cases of COVID-19 in the
initial wave of transmission was the average daily solar radi-
ation and the weather parameter most predictive of active
cases of COVID-19 was the maximum temperature
(Abdelhafez et al. 2021). In addition, their study showed that
wind speed has a direct relationship with active cases. It seems
that COVID-19 has its own favorite set of weather conditions,
which are usually not met in one place for all. Furthermore,
sampling is important for the analysis of environmental fac-
tors, considering the complex interactions of multiple factors
(Borges et al. 2021).

If someone says that COVID-19 has changed everything in
human life, we would agree. COVID-19 not only spreads to
every corner of the earth, but also affects all aspects of our
lives. Daily life, travel, and even living habits are all affected.
Even smoking habits have been impacted by the requirements
to wear masks and maintain social distancing (Kalan et al.
2020).

One of the most embarrassing things for scientists in the
study of the impact of the COVID-19 pandemic in each
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country and region has been the prediction of the numbers of
infections, deaths, and waves of increased incidence.
Repeated waves of COVID-19, each exceeding the previous
levels of infection, have forced many forecasting models to
modify their predicted numbers time and time again. Of
course, many models have accounted for repeated waves
and have improved their predictions, which have benefited
the measures that governments and the public can implement
to reduce morbidity and mortality (El Aferni et al. 2020). In
particular, new technology and machine learning approaches
to predict the spread of the COVID-19 may have improved
predictive capabilities (Malki et al. 2021). Nevertheless, the
final prediction of these models needs to be confirmed at the
end of the pandemic.

Unfortunately, the work done by most countries to prevent
and control the COVID-19 pandemic has fallen short.
Reasons include the unprecedented scale of the COVID-19
pandemic, the high degree of infectiousness of SARS-CoV-
2 and its rapid mutation rate, and its diverse means of trans-
mission. However, research on prevention and control have
led to public health interventions including maintaining social
distancing, preventive e-guidelines and other educational
tools, behavioral control on risk aversion, and surgical masks
and sanitizers (Tabish et al. 2020; Raza et al. 2020a, b). Study
on the active disinfection using UVC light indicated that a
mobile robot equipped with eight UVC lamps can kill
99,999% of bacteria (Guettari et al. 2020), but its effect on
COVID-19 remains to be proven.

To permanently control the pandemic, universal vaccina-
tion against all known variants, capacity to rapidly create vac-
cines for new variants, and discovery and wide dissemination
of effective antiviral medicines will all be needed. For exam-
ple, the potential therapeutic application of
hydroxychloroquine (HCQ) in COVID-19 and its impact on
the environment have been reviewed (Kumar et al. 2021).
Kumar and colleagues indicated that as acidification is vital
for the viral entry as well as endosome growth and function,
HCQ seems to be crucial to the inhibition of the viral entry to
the cells. However, authors noted that its impact on the
endosomal/lysosomal morphology and pH value is still under
investigation. Fortunately, no environmental concerns about
the use of HCQ have been identified so far (Kumar et al.
2021). Abd Elkodous et al. (2020) proposed the role of
nanomaterials in controlling and treating COVID-19 through
their antiviral and antibacterial potential with suggested action
mechanisms indicating the capability of interaction between
these nanomaterials and SARS-CoV-2. The authors suggested
that these nanomaterials might be among the possible and
most effective cures against coronavirus (Abd Elkodous
et al. 2020). Optimal disinfection strategies will complement
any medical interventions confirmed to be effective.

In summary, COVID-19 has affected every corner of the
world, and many environmental factors may impact the spread

and pandemic scale of COVID-19. The approval and wide-
spread use of anti-COVID-19 vaccines have not yet ended the
pandemic. With the emergence of different variants of the
SARS-CoV-2, COVID-19 will likely coexist with humans
for a long time, just like influenza. In the battle against
COVID-19, humankind has achieved some initial victories
with vaccines and therapeutics, but continued efforts are need-
ed to full eradicate this new threat to humanity at the individ-
ual, environmental, and global levels.
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