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ABSTRACT

Electromagnetic field (EMF) is a field of combination between electric and magnetic field.
While electromagnetic radiation (EMR) can be divided into ionizing and non-ionizing
radiation (NIR). This article review of published scientific studies about NIR and its effect on
the human body. From this review, it is found that NIR gives effect towards the human body if
it is exposed towards NIR in long time exposure. NIR also creates a thermal effect in long
time exposure. This paper tends to create awareness for public that non-ionizing radiation
provide an adverse effect towards public since its source is within our everyday life. For
future study, we suggest for a policy to be applied in Malaysia as a basic guideline for EMR
exposure and an implementation of mapping for EMR exposure at East and West of Malaysia
to create an easiness for future researcher do a research in the EMR field study.
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1. INTRODUCTION

Nowadays, the public are prone towards hazardous environment. It may come from pollutants
such as air, soil, water and even electromagnetic wave. Electromagnetism is a combination of
electric and magnetic field that can be easily found in our everyday life. It comes in a variety
of frequency range. From extremely low frequency to the highest possible frequency. There
are two types of electromagnetic waves in term of radiation which are ionizing and
non-ionizing radiation.

Non-ionizing radiation is in the range of 0 Hz to 1015 Hz. While, ionizing radiation is in the
range of 1016 Hz up to 1026 Hz. Table 1 shows the presentation of frequency of
electromagnetic radiation.

Non-ionizing radiation comes from extremely low frequency (ELF), very low frequency
(VLF), radio waves, microwaves, infrared radiation and visible light. Advancements in
innovation and industry have improved human life. Be that as it may, presentation to
electromagnetic fields (EMFs) by utilizing electrical machines, apparatuses, modern
instruments, electrical cables and specialized gadgets has happened as a consequence of these
mechanical advancements and is bringing about a risk to typical lives [1]. The nearest fast and
so close technologies in our everyday life is a mobile phone.

Ionizing radiation is a well-known type of radiation that will give harm to the human body as
it can ionize cell body in a second. Non-ionizing radiation can penetrate but have no enough
energy to ionize an atom molecule of the human body. But, long time exposure can lead it
give harm to the human body as its exposure is one of the important factors for an EMF to
react with human body [2]. Many researchers agree that adverse non-ionizing radiation
contributes towards hazardous for public [3]. A term used in referring towards potential health

effects of EMF is electromagnetic pollution [4].
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Tablel. Presentation of frequency of electromagnetic radiation [5]

Frequency/Wavelength Type of Radiation Sources
0 Hz-300 kHz Low frequency to Electrical  fields of  devices,
extremely low frequency conventional electrical network,
(LF-ELF) video monitors, sections of AM
electromagnetic radiation radio
3 kHz-300 MHz Radio frequencies (RF)  Sections of AM radio, FM radio,
medical short-wave, nuclear

magnetic resonance (NMR)

300 MHz-300 GHz Microwave (MW) Domestic  microwave  devices,
mobile telephones, microwave for
medical physical therapy, radar and

other microwave communications

300 GHz-780 nm Infrared (IR) Solar light, heat and laser therapy
devices

780 nm-400 nm Visible light Solar light, phototherapy, laser

400 nm-100 nm Ultraviolet (UV) Solar light, fluorescent tubes,

food/air sterilization, radiotherapy,

etc.

All exposures in relativity with low frequency fields received by participants of all the general
public is general public exposure (ICNIRP). The most essential sources of RF-EMF exposure
for the overall population are in the frequency range of 100 kHz to 6 GHz [5]. 3 kHz and 300
GHz associates in human health [6].

In order to protect living things especially human from the harmful environment, several
studies has been piloted to identify the effect of base stations to the ambient EMR exposure.
Arithmetic mean value for mobile phone base station exposure at Basel, Brussels and
Amsterdam were far below the international reference level proposed by ICNIRP
(International Commission on Non-Ionizing Radiation Protection) [7]. The study is more on
the temporal trends of RF-EMF exposure levels in the different microenvironments of three
European capitals Basel (Switzerland), Ghent and Brussels (Belgium) and establish that a rise

of RF-EMF exposure levels has been observed between April 2011 and March 2012. A
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recommendation was made for a constant monitoring is needed to recognize high exposure
areas and to anticipate the critical growth of RF-EMF exposure in public places [7]. At UKM,
a scientific result of ratio percentage between ELF and RF location is 0.2 % and 2.8 %
respectively and not exceed a value suggest by MCMC in accordance with INIRC/IRPA and
ICNIRP [8].

In this paper, we will review the common sources of non-ionizing radiation in our everyday
life and its effect towards our health. This paper also creates an awareness to the public about
the harmfulness of non-ionizing radiation and future recommendation on development of
policy and suitable mapping process on non-ionizing radiation exposure at Malaysia also will

be stated in a section.

2. HARMS OF NON-IONIZING RADIATION

Human daily life always exposed by the same type of non-ionizing radiation source. Electrical
and electronic equipment in general such as cordless phones, cellular, microwave ovens,
computers, video games, televisions and others can create non-ionizing radiation; a low
frequency radiation [9-12].

Tumor promotion by exposure to radiofrequency electromagnetic fields below exposure limits
for humans. A continuous, chronic, exposure to an inclusive series of modulated
radiofrequency electromagnetic fields (RF-EMF) loads all species and groups through the
globe. There is still long term effect of chronic exposure to low level frequency [13-15].
EMFs Radiofrequency fields in the frequency range 300 MHz to 300 GHz is widely used in
defense, industry, medicine, power lines and communication devices and general consumer
product and is provoking risk to normal lives [15-18]. For industries, non-nuclear industries
produced more ionizing radiation in comparison with nuclear industries as those non-nuclear
industries get uses more on background radiation, cosmic rays [18].

Hazardous of non-ionizing radiation relying upon its ability of incident energy to penetrate to
human body and absorption characteristic of different tissues. Field of radiation can change as
it enters human body because human body has its own electrical properties. Central contact of

low frequency time-shifting electric and attractive fields (EMF) with the human body is the
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prompting of electric fields and related streams in tissues. Likewise, presentation to low
recurrence electric fields can bring about surface electric charge impacts. The EM absorption
is assessed by using two parameters: the specific absorption rate (SAR) in the human head
and total absorbed power by the user [2, 9, 19]. SAR is term used for body absorption rate
when it is exposed to a radiofrequency electromagnetic field. International Commissions of
Ionizing Radiation Protection (ICNIRP) stated 2 Wkg-1 for 10 g tissues of SAR as basic
guidelines for public from EMF. Power absorption is electromagnetic energy that is taken up
by matter refers commonly to the electron of atoms and transformed to internal energy of
absorber such as thermal energy. Thermal effect and non-thermal effect are two types of
interaction mechanisms of NIR with biological tissues. Exposure can cause damage by relying
on an assumption from an increment of temperature above a certain threshold, there happened
an effect called thermal effect [9]. Thermal effect directly occurred from tissues heating due to
absorption of EMF in dissipative medium and non-thermal effect not accompanying with the
increase of temperature. Temperature distribution patterns within tissue are affected by tissue
permeability [13-14]

There are researches that use NIR as a subject to provide a relation between NIR and its effect
on human health [20-23], and many kind of disease being related with NIR comes from
physiological health effect and heavy ill effect [24-26]. United States and in residential
exposed populations is one of the place that revealed ELF-EMF’s are associated with cancer
risk [18]. RF-EMF is said to have tumor promoting effect as it is being absorbed by tissues
regardless of dose exposure [16, 27]. Exposure to transient EMF actuated the increase of NO
levels, while long haul EMF has a diminishing impact on NO levels in the rodent cerebrum
[19]. In human body low level of NO copes abundant physiological capacities.

Long-term exposure to low frequency EMF significantly affect sperm in terms of its motility
and male’s hormone also being affected [9]. 3 studies show MWR effect on fetal exposure and
provided that fetuses is more vulnerable towards an exposure of microwave irradiation) [19].
Children also known as more helpless than elderly towards environmental exposures and

deserves extra care to be taken into consideration [10].
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3. CONCLUSION

The non-ionizing electromagnetic radiation effect was reviewed as well as it influence to
human life. The exposure to electromagnetic fields could lead to changes on body tissues.
This research review is expected to provide consciousness on what basically happens to
everyday life if there is interference from non-ionizing electromagnetic radiation. This
reviewed also will be useful to lead the way in considerate the potential human health hazards
of electromagnetic radiation.

Here, in Malaysia, at the moment, there is no rule controlling exposure to EMF. There is a
general national standards on EMF exposure which was released by SIRIM in February 2012
(MS-2232-1:2009) entitled “Guidelines for Limiting Exposure to Time-Varying Electric,
Magnetic and Electromagnetic Fields-Part 1 : For Frequency Up to 3 kHz). Most of the
country implements the endorsements of the guidelines issued by International Commission
on Non-lonizing Radiation Protection (ICNIRP). We suggest for a policy to be apply at
Malaysia as a basic guideline for electromagnetic radiation exposure since there is no specific
policy provided from government at telecommunication and industry level. Together, an
implementation of mapping for electromagnetic radiation exposure at East and West of
Malaysia should be done so that a reading of exposure can be present graphically and create
an easiness for future researcher do a research in EMR field. This experimental section can be
divided into subsections, the contents of which vary according to the subject matter of the
article. It must contain all the information about the experimental procedure and materials

used to carry out experiments.
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