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Abstract 

In this study, a mathematical model has been developed to predict the speed of the 

spread of a virus as a function of meteorological and non-environmental variables. 

Using the Pi-Buckingham theorem, used as a tool to determine the dimensional 

groups needed to develop the model, a validation procedure based on day-to-day 

experience has been proposed in order to make valid predictions. Some conclusions 

have been reached that could be very valid for the development of future 

mathematical models oriented to the study of airborne diseases. 

 

Keywords: dimensional analysis, mathematical models, viral diseases 

 

 

Introduction 

 

We live in an increasingly populated world, and where in a matter of a few years, 

the population will tend to accumulate in large urban cities. This will intensify 

interpersonal and communication networks. The study and understanding of 

epidemics will be one of the great challenges facing the globalized world, in order 

to mitigate their effects and control their consequences. Mathematics emerges with 

its epidemiological models and statistical studies of populations as necessary and 

indispensable tools in this branch of Medicine. 
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Currently the population is fighting against the coronavirus disease, known as 

COVID-19. To date, this disease leaves more than 85,000 cases of contagion 

worldwide, the majority in China (79,251), where 2,835 deaths have been recorded 

from this cause. Outside China, cases have been confirmed in 59 other countries, 

including 41 in Spain. 

 

Studying these figures and making some estimates of the epidemic (1) creates the 

need to develop reliable mathematical models for the study of these viral diseases. 

In order to prevent or attend to pandemics, mathematical models are found. A 

mathematical model is a description of any system using mathematical language 

and concepts. The great advantage of mathematical models is that they can help to 

study the original system, explain the effects of its different components and predict 

its future behaviour, in the short or long term. All this at a low economic cost and, 

in the case of a medical model, without the need to experiment on humans or 

animals. 

 

The development of a mathematical model within the field of epidemiology will, 

of course, be an epidemiological model. To build the model, some considerations 

need to be made about: population density, disease transmission, weather factors, 

etc. There are other factors involved that should be studied in some way, such as 

whether the population is isolated or not (migratory movements), classification of 

individuals according to their degree of affection for the disease, temporal 

distribution, etc. But it is not intended to develop a model where the variables tend 

to be infinite and can mask the prediction. The most important variables for the 

propagation of the number of infected persons are considered for this type of study 

(2,3). 

 

The mathematical model in this study has been carried out using Classical 

Dimensional Analysis (CDA) as it allows the study of certain complex problems 

within the field of Science. It could be indicated that it is an analysis technique that, 

in a minimum time, allows to estimate a first solution to a determined problem. The 

ADC reduces to a minimum the degrees of freedom of a problem, suggesting the 

most economical and immediate laws of scale. The result obtained is independent 

of the system of units chosen to express them (4). 

 

The ADC is closely related to the Pi-Buckingham theorem (5,6), which is used in 

the development of the mathematical model presented in this study. This theorem 

allows us to obtain non-dimensional numbers from a set of variables associated with 

a particular problem. 

 

Materials and Methods 

Variable Definition 

Viral infections of the respiratory tract are common acute diseases among the 

human population, and transmission of the virus, either directly or indirectly, occurs  
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in the most dispersed areas of the world. Further analysis leads to the question of 

how the transmission of these viruses can have a broad public health impact. 

Various meteorological factors have been associated with virus infection rates such 

as ambient temperature (θ), air currents (Ca) related to ventilation processes and air 

flows, air humidity or absolute humidity (H) and rainfall (Pr). 

 

It is possible that meteorological factors play a more important role in some regions 

than in others. Non-environmental effects such as family and social structures (Efs), 

seasonal changes in behavior (Ce) and pre-existing immunity (Ip), could also play 

an important role in the transmissibility of respiratory viruses and infection rates 

(7-9).  

 

 Starting from the variables previously indicated, a dimensional analysis of the 

influence of these variables on the speed of propagation of a generic virus will be 

carried out, perfectly applicable to the coronavirus COVID-19. 

 

Dimensional Analysis 

It is necessary to make some considerations before getting the mathematical model 

through the classical dimensional analysis (CDA) of the virus propagation speed 

(10-13). 

 

The virus spread rate (Vp) will be measured in m/s. As for the meteorological 

factors: precipitation has been considered in litres/m2 , absolute humidity will be 

given in Kg of water vapour/m3 of air, ambient temperature in ºC and airflow (flow) 

in m3/s. With regard to non-environmental factors: seasonal changes have been 

considered as a unit of time, family and social structures have been identified as a 

population-core density and considered inhabitants/Km2 and pre-existing immunity 

as a dimensionless parameter. 

 

Considering the variables of the system formed by the set of the eight variables (14-

19) in their fundamental or basic dimensions: length (L), mass (M), time (T) and 

temperature (θ) the following table is obtained: 

 

 

 
Table 1. System variables versus fundamental dimensions. 

 

Nº Variable Description Fundamental 
Dimensions 

1 Vp Virus spread rate LT-1 

2 Pr Precipitatión L 

3 θ Ambient temperature θ 

4 Ca Airflow L3T-1 

5 Ce Seasonal changes T 

6 Efs Family and social structures L-2 

7 H Absolute humidity ML-3 

8 Ip Pre-existing immunity Adimensional 

 



 

134    Gastón Sanglier Contreras, Marina Robas Mora and Pedro Jiménez Gómez 

 

 

From Table 1, eight homogeneous variables (m) with four basic dimensions (L, T, 

M and θ) are identified and will be named n. 

 

A mathematical model of the speed of propagation of the virus will be obtained 

using the theorem of π-Buckingham which indicates that any equation of the form: 

 

𝑓(𝑥1 , 𝑥2 … . . 𝑥𝑛   ) = 0  
 

that is a law representative of a physical phenomenon, can be represented as: 

 

𝐹(𝜋1 , 𝜋2 … . . 𝜋𝑛   ) = 0  
 

Where the πi are the independent monomials of zero dimension, which can be 

formed with the magnitudes considered in the physical law. 

 

The number of monomials is πi = m - n, where m is the number of homogeneous 

variables and n is the number of basic dimensions. 

 

The aim is to form groups of adimensional monomials of the form: 

 

𝜋 = ∏ 𝑋𝑖
𝑒𝑖

𝑛

𝑖=1

   𝑞𝑢𝑒 𝑐𝑢𝑚𝑝𝑙𝑎𝑛 [𝜋] = 1  

 

Particularizing for the defined system of variables you will have to: 

 

𝜋𝑖 = 𝑚 − 𝑛 = 8 − 4 = 4 (adimensional groups) 

 

This indicates that 4 groups of non-dimensional numbers will be needed to solve 

the proposed system. 

 

Below is the matrix of the coefficients of the identified homogeneous variables with 

respect to the fundamental magnitudes of each one of them. 

 

 

 

Table 2. Coefficient matrix of the variables. 

Variable Coefficient Matrix  

M L T θ 

Vp 0 1 -1 0 

Pr 0 1 0 0 

θ 0 0 0 1 

Ca 0 3 -1 0 

Ce 0 0 1 0 

Efs 0 -2 0 0 

H 1 -3 0 0 

Ip 0 0 0 0 
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Temperature, airflow, humidity and precipitation are taken as reference variables. 

To verify that they are independent, the determinant of the coefficients of the 

fundamental dimensions is verified as being different from zero, this ensures that a 

variable does not turn out to be a combination of the others selected. 

 

Det(𝐴) = |

0 0 0 1
0 3 −1 0
1 −3 0 0
0 1 0 0

| = 1 

So the following four dimensional equations are posed: 

𝜋1 = 𝑉𝑃 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑     (1)  

𝜋2 = 𝐶𝑒 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑    (2) 

𝜋3 = 𝐸𝑓𝑠 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑    (3) 

𝜋4 = 𝐼𝑝 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑      (4) 

where exponents a, b, c and d must be obtained so that their contribution cancels 

out all the dimensions involved in the system. 

 

The non-dimensional numbers π1, π2, π3 and π4 of the proposed system of 

dimensional equations are determined. 

 

 Determination of the dimensionless number π1: 

𝜋1 = 𝑉𝑃 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑        (1) 

 Dimensionally it can write that: 

M0.L0.T0.θ0 = (LT-1) (θ)a (L3T-1)b (ML-3) Ld 

Identifying the values for the four fundamental magnitudes leads to the following 

system of equations: 

 

 
 

Table 3. Equations to determine the parameter π1. 

 
Dimension Equation 

M c=0 

L 1+3b-3c+d=0 

T -1-b=0 

θ a=0 
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So the values obtained from the resolution of the previous system are: a=0, b=-1, 

c=0 and d=2, which by substituting in equation (1) determines the first 

dimensionless number: 

𝛱1 =
𝑉𝑝⋅𝑃𝑟

2

𝑐𝑎
       (5) 

 Determination of the dimensionless number π2: 

𝜋1 = 𝐶𝑒 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑       (2) 

  Dimensionally it can write that: 

M0.L0.T0.θ0 = T (θ)a (L3T-1)b (ML-3) Ld 

Identifying the values for the four fundamental magnitudes leads to the following 

system of equations: 

 

 
 

Table 4. Equations to determine the parameter π2. 

So the values obtained from the resolution of the previous system are: a=0, b=1, 

c=0 and d=-3, which by substituting in equation (2) determines the second 

dimensionless number: 

𝛱2 =
𝐶𝑒⋅𝐶𝑎

𝑃𝑟
3           (6) 

 Determination of the dimensionless number π3: 

𝜋1 = 𝐸𝑓𝑠 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑       (3) 

  Dimensionally it can write that: 

M0.L0.T0.θ0 = L-2 (θ)a (L3T-1)b (ML-3) Ld 

Identifying the values for the four fundamental magnitudes leads to the following 

system of equations: 

 

 
Dimension Equation 

M c=0 

L 3b-3c+d=0 

T 1-b=0 

θ a=0 
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Table 5. Equations to determine the parameter π3. 

 

So the values obtained from the resolution of the previous system are: a=0, b=0, 

c=0 and d=2, which by substituting in equation (3) determines the third 

dimensionless number: 

 

𝛱3 = 𝐸𝑓𝑠. 𝑃𝑟2       (7) 
 Determination of the dimensionless number π4: 

 

𝜋4 = 𝐼𝑝 ⋅ 𝜃𝑎 ⋅ 𝑐𝑎
𝑏 ⋅ 𝐻𝑐 ⋅ 𝑃𝑟

𝑑        (4) 

 

  Dimensionally it can write that: 

 

M0.L0.T0.θ0 = 1 (θ)a (L3T-1)b (ML-3) Ld 

Identifying the values for the four fundamental magnitudes leads to the following 

system of equations: 

 

 
 

Table 6. Equations to determine the parameter π4. 

 

So the values obtained from the resolution of the previous system are: a=0, b=0, 

c=0 and d=0, which by substituting in equation (4) determines the fourth 

dimensionless number: 

𝛱4 = 𝐼𝑝      (8) 

Results 
 

Mathematical Model 

To determine the mathematical model that would give the speed of propagation of 

the virus as a function of the rest of the homogeneous variables, which will be put 

as: 

 
Dimension Equation 

M c=0 

L -2+3b-3c+d=0 

T -b=0 

θ a=0 

 
Dimension Equation 

M c=0 

L 3b-3c+d=0 

T -b=0 

θ a=0 
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Π1 = f (π2, π3, π4) 

 

This assumes that the mathematical model could be put as: 

 
𝑉𝑝.𝑃𝑟

2

𝐶𝑎
= 𝑓 (

𝐶𝑒.𝐶𝑎

𝑃𝑟
3 , 𝐸𝑓𝑠. 𝑃𝑟

2, 𝐼𝑝)     (9) 

 

The function f that appears in the list of dimensionless parameters should be 

determined experimentally. 

 

It is observed from the formula 9 that the speed of propagation of the virus (Vp) is 

directly proportional to the parameters Ce, Ca, Efs and Ip and inversely proportional 

to Pr. On the contrary, the parameters of temperature and humidity do not appear 

in the developed mathematical model, this does not mean that they are not relevant, 

but that they could be less important with respect to the rest of the parameters 

chosen in the system under study. 

 

Shaman, a leading researcher on the connection between influenza and time, 

developed a mathematical model of influenza transmission during outbreaks that 

takes humidity into account. In that study, to separate the effects of temperature and 

humidity, they went on to study absolute humidity (amount of water vapor in the 

air) and found that absolute humidity far exceeded temperature as a determinant of 

the spread of influenza in temperate (non-tropical) regions. According to their 

studies, it shows that the effect of humidity cannot be very big, but it is significant 

(20-26). 

 

In Shaman's latest work in 2017 he indicates that the incorporation of absolute 

humidity leads to a 3-5% improvement in forecast accuracy for flu transmission 

models extending up to four weeks. 

 

The following graph shows the evolution of the number of coronavirus infections 

in China since the first case of infection was detected on 21 January 2010 until 28 

February 2020. 

 

Based on the data represented in Figure 1 (below), it will be assumed that the speed 

of spread of the virus has a linear relationship to the product of each of the non-

dimensional numbers π2, π3 and π4. This assumption has been made to simplify the 

model by avoiding second and third degree polynomial adjustments that would have 

been more precise but would also have complicated the simplicity of the 

mathematical model that this study aims to develop. 

 

Thus, the new expression of the model would be as follows: 

 
𝑉𝑝.𝑃𝑟

2

𝐶𝑎
= 𝑎 + 𝑏

𝐶𝑒.𝐶𝑎

𝑃𝑟
 𝐸𝑓𝑠 𝐼𝑝      (10) 
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Figure 1. Number of people infected with coronavirus in China. Source: Johns 

Hopkins University. Coronavirus COVID-19 Global Cases by Johns Hopkins 

CSSE. 

 

 

The new parameters a and b that appear in equation 10 must be determined 

experimentally. 

 

Clearing the velocity of propagation in equation 10 will have it: 

 

𝑉𝑝 =
𝐶𝑎

𝑃𝑟
2 𝑎 + 𝑏 

  𝐶𝑒.𝐶𝑎
2

𝑃𝑟
3 . 𝐸𝑓𝑠. 𝐼𝑝  (11) 

 

Model Validation 

It will then be checked that the mathematical model obtained by equation (11) is 

consistent with the actual experience of the virus' spread. 

 

 Zero precipitation condition: for this, Pr is set to zero, so that: 

𝑉𝑝 | 𝑃𝑟 → 0 = lim(𝑃𝑟 → 0) (
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒. 𝐶𝑎

2

𝑃𝑟
3

𝐸𝑓𝑠 𝐼𝑝) = ∞ 

 

This indicates that for zero or almost zero precipitation (rain), the speed of spread 

of infected people increases. This result is a priori contrary to what could be 

supposed, however, there are studies of airborne diseases such as influenza. Murray 

and other scientists in their research work reported that influenza A/H5N1 virus 

infections in Egypt (26°N) were negatively correlated with rainfall between 2006 

and 2008, since the maximum incidence of human infections coincided with an 

average of 0.2 mm of rain  (27). In the same study, Murray and his team found no 

association between H5N1 infection and rainfall in Indonesia. 
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 Strong air currents or flows (winds) referred to air flows or ventilation 

(natural or forced): in this case Ca tends to infinity: 

 

𝑉𝑝 | 𝐶𝑎 → ∞ = lim(𝐶𝑎 → ∞) (
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒. 𝐶𝑎

2

𝑃𝑟
3

𝐸𝑓𝑠 𝐼𝑝) = ∞ 

It follows that strong ventilation or air currents help to increase the speed of spread 

of the infected. 

 

Airflow (the speed of air currents flowing through indoor spaces) and ventilation 

(the degree of mixing between indoor and outdoor air) appear to play a role in 

respiratory virus infectivity and transmission, although there are few studies related 

to this issue. 

 

A case study is the outbreak of severe acute respiratory syndrome (SARS) 

coronavirus in 2002-2003 which provides an interesting case study for the 

transmission of a viral respiratory pathogen through outdoor air. More than 300 

residents of the Amoy Gardens skyscraper apartment complex in Hong Kong were 

infected with the virus, in a dispersal pattern consistent with a single index patient, 

a visitor to the complex. This index patient had extremely high viral loads in the 

faecal and urine samples; the computational fluid dynamics model of the dispersal 

plume was more consistent with the transit of virus aerosols through the U-traps of 

poorly sealed pipes, up an air duct in the index building, and then along the 

prevailing winds in neighbouring buildings up to 60 metres away (28-30). 

 

 Massive, high-density family and social structures: in this case Efs tends to 

be infinite:  

𝑉𝑝 | 𝐸𝑓𝑠 → ∞ = lim(𝐸𝑓𝑠 → ∞) (
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒. 𝐶𝑎

2

𝑃𝑟
3

𝐸𝑓𝑠 𝐼𝑝) = ∞ 

It is observed that high population structures cause the speed of propagation to 

increase due to the proximity of individuals and high population density. 

 

This type of large population agglomeration structures are very dangerous as it has 

been shown in the introduction of this study with the return of people from the 

countryside to the big cities in the next twenty years. It is estimated that the vast 

majority of the population, 80%, will live in the big cities, which makes many health 

aid systems be rethought for future cases of pandemics. 

 

 Seasonality (seasonal changes): in this case if Ce tends to infinity: 

 

𝑉𝑝 | 𝐶𝑒 → ∞ = lim(𝐶𝑒 → ∞) (
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒. 𝐶𝑎

2

𝑃𝑟
3

𝐸𝑓𝑠 𝐼𝑝) = ∞ 
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This indicates that if the seasonal changes are very varied it will lead to an increase 

in the speed of the virus' spread and thus the number of people infected. 

 

In an article published in 'Plos Pathogens', Micaela Martínez, a scientist at the 

Mailman School of Public Health at Columbia University (United States), argues 

that all infectious diseases have a seasonal element. This researcher describes four 

factors of seasonality in infectious diseases: temperature, humidity, grouping 

behaviours among people (measles in children) and seasonal biological rhythms, 

similar to those that govern migration and hibernation in animals, can also be a 

factor in diseases such as polio. Martinez says that "seasonality is a powerful and 

universal characteristic of infectious diseases, although the scientific community 

has largely ignored it for most infections”. In 2001, a researcher at the Center for 

Disease Control and Prevention hypothesized that seasonal changes in the hormone 

melatonin might play a role in modulating the immune system. 

 

If it were now considered that seasonal changes did not occur or that conditions in 

a certain area were always the same throughout the year, this parameter would have 

to be trended to zero, resulting in the following equation: 

 

𝑉𝑝 | 𝐶𝑒 → 0 = lim(𝐶𝑒 → 0) = (
𝐶𝑎

𝑃𝑟
2

𝑎) 

 

That is, if there are no seasonal changes, the speed of spread of the infection is 

directly proportional to air flows or ventilation, this could be occurring in areas or 

places where the infected are isolated, areas where these parameters due to seasonal 

changes do not occur (quarantines). On the other hand, it is also inversely 

proportional to rainfall, so an increase in rainfall would cause a decrease in the 

infection rate in limited areas. 

 

 Pre-existing Immunity (PI) parameter: in this case if PI tends to infinity: 

 

𝑉𝑝 | 𝐼𝑝 → ∞ = lim(𝐼𝑝 → ∞) (
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒. 𝐶𝑎

2

𝑃𝑟
3

𝐸𝑓𝑠 𝐼𝑝) = ∞ 

 

These pandemic-spreading diseases usually have a particular negative impact on 

certain age groups. If disease and death are concentrated in the economically 

productive young, the pandemic will be more damaging to societies and economies 

than when it is the very young or the very old who are most severely affected, as 

has been seen during seasonal influenza epidemics (31). 

 

The general vulnerability of the population can play an important role. For example, 

people with underlying chronic diseases, such as cardiovascular disease, 

hypertension, asthma, diabetes, rheumatoid arthritis, and others, are more likely to 

suffer severe or fatal infections. The prevalence of these diseases, along with other  
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factors such as nutritional status, can significantly influence the severity of a 

pandemic (32). 

 

Pre-existing immunity to the virus is low or absent, or very limited to older 

population groups and higher in younger population groups, especially children. 

 

It is clear that high pre-existing immunity tends to look at young population groups 

where the speed of future infection may be much higher because they are especially 

in contact with each other in today's societies. 

  

Based on the previous discussions, and taking into account the values obtained, it 

has been proven that the model developed in this article is in line with those 

expected in everyday life, although interesting consequences have been deduced. 

 

Predictions 

Another thing that could be raised in the mathematical model given by equation 11, 

would be how to get the speed of propagation of the virus to be very low or zero. 

In this case, equating equation 11 to zero gives us: 

 

𝑉𝑝 =
𝐶𝑎

𝑃𝑟
2

𝑎 + 𝑏 
  𝐶𝑒 . 𝐶𝑎

2

𝑃𝑟
3 𝐸𝑓𝑠 𝐼𝑝 = 0    𝑠𝑖𝑒𝑛𝑑𝑜 𝑉𝑝 = 0 

so: 

𝑏 
 𝐶𝑒.𝐶𝑎

2

𝑃𝑟
3  . 𝐸𝑓𝑠. 𝐼𝑝 = −𝑎.

𝐶𝑎

𝑃𝑟
2  

and therefore: 

𝐶𝑒 . 𝐸𝑓𝑠. 𝐼𝑝 =  −
𝑎

𝑏

𝑃𝑟

𝐶𝑎
             (12) 

 

Equation 12 simply shows a relationship of weights or equilibrium between the 

selected meteorological factors (Pr and Ca) and the non-environmental factors Ce, 

Efs and Ip), as a function of the non-dimensional parameters a and b obtained from 

the experiment. 

 

If we consider that the pre-existing immunity is very low for the whole population, 

in the most unfavourable assumption, the unit can be considered, as it is not 

considered null since the left term of the equation would disappear, it remains that: 

 

𝐶𝑒 . 𝐸𝑓𝑠 =  −
𝑎

𝑏

𝑃𝑟

𝐶𝑎
             (13) 

 

So, the four most important factors for reducing the spread of a virus infection rate 

can be related in the way that they appear in equation 13. 



 

Speed of virus infection by classical dimensional analysis                                               143 

 

 

As for the environmental parameters, it is important to note that if the precipitation 

parameter increases, the ventilation or airflow parameter should increase in 

proportion to keep the left term of the non-environmental parameters constant, and 

if the precipitation decreases, the ventilation should also increase in proportion. 

 

If one of the non-ambient parameters increases, the other must decrease in the 

appropriate proportion to maintain the ratio on the right in the formula 13 constant, 

since they are directly proportional. 

  

If reference is made to the coronavirus originating in China, it can be indicated that 

it has characteristics very similar to other pathogens such as viruses that cause colds 

or influenza, in addition to leading to serious cases of pneumonia. 

 

Since the appearance of this coronavirus is very recent, hardly anything is known 

about its treatment, epidemiology or ability to infect, so there are no studies on this 

subject. However, previous research on other types of coronavirus details that this 

type of pathogens are more active at cold or mild temperatures, but it has been 

discussed in this paper that these factors are not decisive with respect to the speed 

of infection of the virus. 

 

Discussion 
 

It has been proven that by means of classical dimensional analysis, a mathematical 

model can be developed that confirms the data observed in daily life or by 

experience. 

 

Non-environmental effects such as the size of family and social structures, seasonal 

changes in particular, and pre-existing immunity are important in how they affect 

the speed of spread of a virus infection in the population so they should be carefully 

considered for subsequent studies.  

 

The family structure, from the point of view of support, has an important influence 

on the acceptance of the possible treatment and of the disease; on the other hand, it 

is detected that information and management are needed in the family-patient 

binomial. In the social aspect, due to the stigmatization of the disease, society 

continues to reject it. If the treatment of the patient is taken into account, it is 

observed that when there is family, social and acceptance support, the patient is 

more attached to it. So the family structures and the social aspects, yes they are very 

rooted, they will help to fight the spread of the infection of the disease, on the 

contrary, the proximity of the same ones, and the major density of population would 

help to spread the infection. 

 

Seasonal changes are shown as a parameter to be analysed and to be taken more 

into account than is currently the case for future epidemiological studies. In areas 

with no or minimal seasonal changes, the rate of spread of infection is directly pro- 
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portional to airflow or ventilation (quarantine) and inversely proportional to rainfall 

(rainfall), so that an increase in rainfall would cause a decrease in the rate of 

infection in areas with little seasonal change. 

 

Environmental factors are also important. The increase in air currents (air flows and 

ventilation) is shown to be the most decisive variable for increasing the speed of 

the spread of the disease. Atmospheric precipitation is as important as air currents 

for the study of the evolution of the infection due to a virus. 

 

To prevent or mitigate the speed of spread of the infection, a balance equation has 

been determined between the most affected parameters (equation 13) that could 

help in the control of a widespread or pandemic virus. 

  

The model does not show the parameters of environmental temperature and 

absolute humidity, which, although they must be considered, do not show relevant 

importance with respect to the other variables of the chosen system. The influence 

on the mathematical model, according to Shaman, is established between 3-5% on 

the final incidence in the speed of propagation of the virus. 
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