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ABSTRACT

Infectious diseases are a major global health problem and threat to human civilization. They have occurred throughout history 
and are a continuing threat to humanity and life on Earth. The outbreak and spread of infectious diseases depend on several factors: 
individual, physiological or immunological factors as well as social, economic, and environmental influences such as meteorological 
and/or cosmo-geophysical factors and climate change. Identifying these factors when they emergence is very important for detecting 
future pandemics. In this short paper, the social and environmental factors, focusing on the effects of solar activity on the infectious 
diseases, will be briefly reviewed and discussed.

INTRODUCTION

Infectious diseases have occurred throughout history. They 
are continuing to affect human health and have become a major 
global health problem. According to the World Health Organization 
(WHO), nearly 15% of all annual global deaths are linked directly to 
infectious diseases. The spread of epidemics and pandemics depends 
on several factors [1-9]. These include individual, physiological or 
immunological factors [10-11], environmental influences such as 
meteorological and/or cosmo-geophysical factors, as well as social 
and economic factors such as accelerated globalization, increased 
international trade, increased human interactions with animals, 
and poverty [10-17]. Despite extensive scientific research and 
technological advances, the relative influence and multiple risks 
these factors effect on infectious diseases remain poorly defined 
and unpredictable, particularly with increasing frequency of 
infectious disease outbreaks. Hence, a lot of research are needed to 
understand the interaction between these factors before relying on 
any early warning system to assess the risk factors of the disease 
[1,18].

Several investigations have been carried out to understand 
the influence of these factors on infectious disease outbreaks. 
In this paper, we have tried to present a brief summary of social  
and environmental factors contributing to the spread of infectious  

 
diseases based on research investigations in the last two decades. 
These include results that showed a possible link between infectious 
diseases and solar-activity related causes. 

Social Factors

Social factors play an effective role in amplifying an infectious 
disease outbreak. Their influence on the outbreak includes the 
following: 

a) An increase in population density (hosts of the viruses) 
has a certain relation with viruses’ transformation and mutation 
and this may lead to a fast spread of infectious diseases [19-20].

b) Migration from rural to urban areas increases the 
probability of contact among humans and animals, creating 
opportunities to transform an infection disease into different types 
[3,21]. 

c) An increase in human activity causes environmental 
degradation, which has destructive effects on the ecosystem 
[15,22]. 

d) Poor standard of living conditions and substandard 
hygiene can contribute to the spread of the diseases such as cholera 
and typhoid, particularly when overcrowding occurs [23,24].
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e) An increase in the probability of a new viral strain 
appearing is subject to the immunity of the population [5,11]. 

f) An increase in the number of tourists to tropical forests 
and/or poor countries without appropriate protection against 
insect bites or vaccination result in the importation of infectious 
diseases such as malaria and yellow fever to industrialized 
countries [10,17,25-27].

g) Excessive usage of antibiotics by the general population 
has a remarkable impact on the levels of microbial resistance 
[11,28]. 

h) Deforestation and alternation of ecological zones can 
force animals to come in close contact with human when searching 
for food. This may lead to virus’s transmission [9,24]. 

i) Using open markets to trade animals, such as in China and 
Southeast Asia, and relying on a home-breeding system for these 
animals, often leading to human interaction with poultry, pigs, etc., 
in the same areas, facilitates the emergence and spread of new 
types of viruses [29].

j) Intensifying the food production systems of companies 
all over the world (producing large numbers of birds to meet the 
demands of global markets) increases the risk of the emergence of 
new viral strains that are transmitted from birds to humans [29].

Terrestrial and Extraterrestrial Factors 

Terrestrial (climate and environmental) factors, including 
weather-related aspects such as temperature and humidity changes, 
the observed yearly pattern of air masses, the amount of solar 
radiation, severe atmospheric events, air pollutant parameters, 
and ambient fine particulate matter and aerosols, may contribute 
greatly to the emergence of infectious diseases [5,12].

Extraterrestrial factors (solar activity and related effects on 
Earth) such as the fluctuation of Earth’s magnetic field (earth-
ionosphere cavity/Schumann resonances), geomagnetic activity, 
variation of cosmic ray intensity, and electromagnetic changes 
contribute to the appearance, severity, and spread of infectious 
diseases outbreaks [30-36].

Most of these, however, are modulated on timescales that are 
either typical of Earth’s seasons or longer such as extraterrestrial 
variables that can only explain some aspects of seasonality 
concerning recurring outbreaks, or the onsets of particularly 
violent outbreaks [10].

These factors, somehow, play direct or indirect roles in 
influencing the nature of the virus, acquired hosts, virus–
host interactions, infectious diseases viruses’ stability and 
transmissibility. Understanding the influences of these factors will 
improve the predictability of the circulation and peak seasonality, 
crucial to conduct the appropriate early warning and long-term 
control strategies against the disease outbreak [29].

Air temperature and relative humidity have been the factors 
most explored by laboratory and observational studies. It has 
been established that temperature variations influence the genetic 
mutation of some infectious diseases such as influenza viruses 
[9]. However, temperature and humidity variations are subject to 
terrestrial and/or extraterrestrial changes, which will be discussed 
below.

Given the large and effective role that the sun plays in 
influencing the Earth and thus our lives, any slight, change in the 
sun’s activity will have an impact on the Earth depending on the 
strength and intensity of this change or event. Solar activity is the 
period during which the number of sunspots numbers reaches its 
maximum, with significant increases in solar flares, coronal mass 
ejections, high-speed solar wind, and solar energetic particles. All 
solar activity is driven by the solar magnetic fields, which have an 
impact on the Earth.

At first, the connection between infectious diseases and solar 
activity seemed unrealistic. However, Alexander Chizhevsky, and 
later, Hope-Simpson [31] observed that there are correlations 
between influenza pandemics and the sunspots reaching its 
maximum [37]. However, the exact mechanism that explains this 
relationship is unclear. Recent research has shown that solar 
activity may directly or indirectly affect the spread and outbreak 
of infectious diseases through its influence on the environment or 
through its direct effect on the human body. Following are some of 
the indications that consider the link between solar activity and 
infectious disease outbreak.

Heliobilogical studies reported that all the infectious diseases 
reported between 19th and 21st centuries, including influenza 
epidemics, occurred during the periods of solar activity [29, 36-37].

Biological research has recognized that life evolved on Earth 
under the constant presence of Schumann resonances (extreme low 
frequency electromagnetic fields). This has important effects on 
cell functioning, although the nature of these effects is not entirely 
clear. During periods of solar activity, changes in the electrical and 
magnetic field of the Earth during geomagnetic storms usually 
occur, which can have a significant impact on the functioning of 
organs in human beings [32-39].

Solar activity affects temperature and other climate phenomena, 
which in turn may affect, indirectly, the migration patterns of most 
types of birds, influencing their arrival and departure times. As 
consequences, the delay in the time of arrival or departure may 
increase the number of birds in a specific area, thereby increasing 
contact among them as they will be very close to each other. Thus, 
it increases the competition for limited food and may also increase 
the chance of species overlap and virus transmission [40].

It has been established that solar activity at its peak will assist 
the descent of charged molecular aggregates (including viruses) 
from the stratosphere to the ground level [41].

Recent bio-climatological studies indicated that solar activity 
has an impact on the Earth’s climate in terms of extreme events, such 
floods, droughts and storms. These factors can impose changes in 
infectious disease transmission cycles, population sensitivity, and 
the severity of the virus. The El Nino phenomenon is considered 
one of the most important phenomena associated with changes in 
solar activity. Many studies have shown that such changes during 
the period of solar activity affect the size and strength of these 
phenomena, which can in turn affect infectious disease pandemic 
among humans [42-43].

Bio-medical investigations have found that seasonal changes 
affect the body’s immune system as vitamin D levels decrease due to 
seasonal decreases in exposure to ultraviolet (UV) radiation or due 
to aerosol concentrations and cloud amounts. In supporting this 
Maghrabi and Kudela [44] have recently studied the relationship 
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between the atmospheric aerosols and cosmic rays to find that 
aerosol concentrations increase during the solar minimum periods 
due to the increases in ionizations caused by cosmic rays. These 
ionizations increase the cloud condense nuclei, which led to a 
decrease in ultraviolet radiation [37,45].

CONCLUSION

Infectious diseases spread has become a major health problem, 
threatening humans. The spread of epidemics and pandemics of 
infectious diseases depends on several factors. This paper, based on 
the scientific investigations in the last 20 years, presented a brief 
summary of the social and environmental factors contributing to 
the infectious diseases.  The most important is the evidence that 
suggested that solar activity has direct or indirect influences on 
the appearance of infectious diseases outbreak. Although there are 
speculations about the reality of such relationships, results have 
attracted the scientific community to conduct more research in this 
field to search for mechanisms that can explain such relationships. 
Close scientific cooperation between scientists from different fields 
is required for better understanding the interaction between these 
factors for assessing the multi-risk factors of infectious diseases.

In this regard, a national-scale project led by the first author 
of this paper has been proposed and submitted to the Ministry 
of Health and other research organizations in Saudi Arabia to 
investigate the effects of solar activity parameters on infectious 
diseases outbreak in Saudi Arabia. 
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