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ABSTRACT. Air pollution in mining industrial areas is associated with damage to the 

broncho-pulmonary structures, likely to influence the way the population manifests with 

SARS-CoV-2 infection, starting with factors that influence its transmission capacity and 

continuing with factors that influence its severity. Knowing the elements of risk factors 

that may be modulated behaviorally can lead to a decrease in the forms given by COVID-

19 
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1. INTRODUCTION 
The mining energy industry is associated 

with significant changes in air quality, by 

generating small dust particles [1], 

especially in the surface mining areas. 

The existence of these sources of 

pollution is long lasting due to the 

presence of the ash dumps [2, 3, 4] that 

can be mobilized by the wind. Fixing 

them by afforestation [5] is desirable, but 

sometimes is technically and financially 

difficult. 

The usual effects of the air pollution are 

broncho-pulmonary and consist of 

chronic inflammation, decreased lung 

reserve, decreased ability to eliminate 

microparticles silicosis and even cancer 

[6]. These changes are likely to 

contribute to the existence of severe 

forms of COVID-19 in the current 

pandemic context. Knowing the 

associated risk factors that may be 

modulated behaviorally can lead to a 

decrease in the population in these areas 

but requires a wide media coverage of 

them starting with the scientific-academic 

environment and continuing with the 

media. 

 

 

 

 

 

2. THE MAIN CAUSES OF SERIOUS 

FORMS AND DEATH IN COVID-19 

 

Viral infection with SARS-CoV-2 is 

accompanied by a multiplication of it in 

the vascular endothelium [7], with cell 

destruction and access of blood-soluble 

coagulation factors to the basal 

membranes that trigger the coagulation 

cascade. This phenomenon can occur 

predominantly at the pulmonary entrance 

gate, with a significant decrease in 

oxygen saturation due to the vascular 

shunt [8] and secondary damage to other 

organs. In a significant ischemic 

condition, a multiple organ failure is 

obtained, which is associated with a 

reserved medical prognosis. The infection 

can also affect other vascular 

endotheliums with thrombosis in areas far 

from the entrance gate depending on local 

hemodynamic factors (which slow down 

the blood speed). Among the most 

affected areas are the cardiac and cerebral 

areas due to the ability of these lesions to 

have a reserved prognosis, respectively 

the areas of blood stasis due to the action 
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of gravity and to the lack of mobilization. 

In the latter case we mention the posterior 

pulmonary stasis associated with bed 

immobilization, which favors on the one 

hand the accentuation of thrombosis in 

this area, and on the other hand the 

bacterial superinfections. 

Another important factor in the 

occurrence of severe forms of COVID-19 

is the local inflammation caused by the 

cytokine storm that promotes membrane 

permeability, acute inflammation with 

increasing distance between the bronchial 

and vascular lumens with the consequent 

and sudden decrease in blood 

oxygenation [9]. 

 

3. INFLUENCE OF ATMOSPHERIC 

POLLUTION ON COVID-19 

TRANSMISSION AND SOME 

SERIOUS FORMS OF DISEASE 

 

Air pollution in mining industrial areas 

can be assessed in the context of COVID-

19 on two levels. 

On a first level, long-term chronic 

pollution has produced changes in the 

health of people in these areas with 

chronic irritant damage by dust or ash 

particles with an increased risk of chronic 

bronchitis, silicosis and cancer. These 

changes are risk factors for severe forms 

of COVID-19 by decreasing the lung and 

therapeutic reserves. Due to its long-term 

exposure, it does not influence SARS-

CoV-2 transmission due to the lack of 

overlap over time. 

On a second level, acute pollution with 

dust or ash microparticles can lead to 

their complexation with Pfluger particles 

responsible for the transmission of 

SARS-CoV-2, produced by respiration, 

coughing or sneezing [10]. This 

complexation has as an effect the increase 

of the mass and consequently the 

decrease of the floating time in the air 

and of their distance of passive 

movement. Secondly, it can be 

considered that air pollution in these 

areas is not an acute risk factor for the 

transmission of SARS-CoV-2, if there is 

a degree of distance between people who 

could transmit this infection. Similarly, in 

areas chronically affected by fog, 

sometimes associated with the existence 

and operation of a power plant, Pfluger 

particles have a shorter travel distance. 

 

It can be considered that there are slightly 

divergent effects of the air pollution in 

these areas on the transmission and the 

severity of this infection (Table 1). 

 Effects on transmission 

SARS-CoV-2 

Effects on gravity 

COVID-19 

Chronic exposure  Microparticles (-) 

Acute exposure 

 

Microparticles (+) 

Fog (+) 

 

Table 1. The effects of the chronic exposure to pollution in industrial energy mining areas. 

(-) aggravating factor, (+) protective factor 

 

 

Among the risk factors for severe forms 

of the disease, only those that influence 

the risk of thrombosis have a behavioral 

component. Influencing pulmonary 

microvascularization is behaviorally 

affected primarily by smoking. This leads 

to a predominant impairment of the small 

and medium vessels with the production 

of chronic inflammation at this level 

(vasculitis). This phenomenon is 

relatively ignored in terms of population 

and medical media factors. Chronic 

inflammation predisposes to stiffening, 

increasing peripheral resistance to blood 

flow, with a low degree of reversibility to 

smoking cessation due to its dual effect. 
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Acute smoking can lead to an action on 

vascular receptors, but chronic exposure 

results in an irreversible thickening of the 

vascular tunica media. By combining the 

risk factors of severe forms of COVID-

19, intravascular coagulation and diffuse 

vasculitis of small vessels of chronic 

smokers [11], we can explain the 

existence of severe forms in young 

people at the level of decreased blood 

oxygenation and multiple organ failure or 

even heart attack. Myocardial infarction 

occurred in the context of an apparently 

healthy patient is currently understood 

due to the pre-existing lesions. 

Another risk factor for thrombosis is the 

use of oral contraceptives. They have an 

intrinsic potential to produce a very small 

percentage of thrombosis, but in the 

context of the SARS-Cov-2 pandemic it 

is to be assessed whether it is prudent to 

replace them with other contraceptive 

measures. 

Exercise is a recognized protective factor 

for preventing the occurrence of severe 

forms of COVID-19 [12]. In this sense, it 

is recommended to mobilize patients as 

soon as possible to prevent venous stasis, 

bacterial superinfections and their known 

risks, especially in the elderly. 

Vascular changes in obesity are 

associated with a high risk of thrombosis 

through stasis that is achieved directly 

(by compression) or indirectly by limiting 

movement (sedentary lifestyle). 

The summary of protection factors is 

shown in Table 2. 

 

Protective factors for severe forms of COVID-19 

Smoking cessation 

Regular exercise 

Avoid oral contraceptives 

Avoiding obesity 

Table 2. Behavioral protection factors against severe forms of COVID-19

4. CONCLUSIONS 
Pollution in industrial energy mining 

areas is not likely to induce an acute risk 

of severe COVID-19 transmission and 

cannot be an argument for closing this 

industry. Chronic pollution of these areas 

can lead to pathologies that are risk 

factors for severe forms of COVID-19, 

but the use of modifiable behavioral 

factors (smoking cessation, regular 

exercise, avoidance of oral 

contraceptives, avoidance of obesity) can 

reduce the associated risk. It is necessary 

a media coverage of the lifestyle change 

for a prediction of the risk of occurrence 

of severe forms of COVID-19, along with 

medical actions (vaccination, distancing) 

for a rapid socio-economic recovery. 
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