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ABSTRACT 

 

 

Telecommunication technologies such as radio, cell phones, and television were 

developed to meet human needs and have been widely used for decades. However, the 

invention relies on radio frequency (RF) transmission to transfer and receive signals, 

which increased concern about the effects of RF fields on human health, including 

mosquito-borne diseases caused by exposure to these fields. Hence, to address these 

concerns, a study was carried out to assess the effect of RF exposure on mosquitoes. 

This study aims to determine the effect of RF exposure on the hatching rate, 

development period, and egg morphology of the Aedes population. Under laboratory 

conditions, 50 Ae. albopictus eggs were exposed to three different exposures (control, 

low dose: 900 MHz, and high dose: 18 GHz). The effect of the exposure on hatching 

rate, development period, and egg morphology was observed. In conclusion, a high 

dose resulted in a lower hatch rate and a longer development period, but faster hatching 

days. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Background 

 

 The world's population is rapidly increasing, and it is predicted that rapid 

urbanisation in major cities will result in significant increases in population density, 

by 2050. In this regard, the demand for technologically based inventions for a 

sustainable living environment is escalating. As a result of this requirement, various 

technologies are being introduced to support human needs, one of which is the 

invention of wireless telecommunication, which is capable of allowing everyone to 

communicate easily. To enable wireless communication between users, radio 

frequency (RF) electromagnetic fields (EMFs) are used.  

 

Current telecommunication networks use frequencies ranging from 0.1-6 GHz 

(Bhatt, et al., 2016; Nelson, 1996), whereas carrier frequencies for 5G networks can 

reach 300 GHz, entering the millimeter-wave frequency range. The wavelength 

becomes comparable to the body size of insects at these higher frequencies. When the 

wavelength and body size are of the same order of magnitude, the efficiency of RF-

EMF absorption in the body is expected to increase (Bakker et al., 2010). The 

absorption of RF-EMF in biological tissues can result in an organism's dielectric 

heating (Hirata et al., 2007).  Hence, the widespread use of these technologies has 

raised concerns about the potential effects of RF-EMF emissions on the environment, 

including mosquito-borne diseases, which are on the rise as wireless networks and 

devices usage expanded. Aside from that, the concern is whether future variations in 

RF-EMF will have a greater impact on Aedes populations, thereby impacting dengue 

transmission in urban environments. This is because little is known about the effect of 


