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ABSTRACT

An enormous growth in the telecommunication industry has led to an increase in the usage of a number of wireless
devices. The impact of working in an environment saturated with wireless radiation needs to be explored. A
guestionnaire was prepared based on 18 non-specific health symptoms and medical conditions. It was circulated
among professionals (n=200) in the Information Technology (IT) companies and the data was statistically analyzed.
Both male and female I T professionals possessed cell phones (100%), 19.66% used cordless phones and 2.25% of
them used the landline telephones. When compared to the males, it was found that 80.4% of the females used
wireless computer networks (p>0.01), 27.2% used the microwave ovens (p>0.01) and 47.8% used Bluetooth devices
(p>0.001). Sgnificant non-specific symptoms (p>0.001) seen in females were headaches, tremors, depression,
blurred vision, irritability, difficulty concentrating, chronic pain, pain in teeth and deteriorated fillings, and dryness
of lips, tongue, mouth and eyes. The males had poor short-term memory, difficulty sleeping and fatigue. Significant
medical conditions noted in the females were allergies and asthma at 18.5% (p>0.001) and skin problems at 26.1%
(p>0.01), and in the males were eye-related problems at 21.1% (p>0.01). Non-thermal effects of wireless radiation
need to be investigated globally in the coming years.
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INTRODUCTION

There has been unprecedented growth in the glamainication industry in recent years which hasilted in a
dramatic increase in the number of wireless devides cell phones and cell phone towers, which faitme

supporting infrastructure. Apart from the increasese of wireless devices worldwide both in numifeusers and
duration of use, there has been a tremendous tlgical advancement with the introduction of th{®G) and
fourth (4G) generation wireless devices with tHehf{5G) generation in the offing [1,2,3].The cphone towers
provide the link to and from the cell phones. Bettellular network connection and lower energypatifrom the
cell phones are ensured by a dense network ofpbelhe towers. Hence, the general population wilkiree the
highest RF-EMF exposures from cell phone towersuith areas. The cell phone towers in an urbaraciyplaced
on buildings as well as on the ground. In an oatiopal setting, the Wi-Fi routers are placed iadide buildings.
Hence, people are being exposed involuntarily tatinoous, non-thermal, non-ionizing radiations frémse cell
phone towers and routers, which are increasingyeyesr [4]. There have been no detailed researalysia by the
scientific community about the possible health egu®nces, although these new technologies have Higbly

commercialized, and people in general, children aholescents in particular, are bombarded with didegnents,
enticing them with the latest, powerful wirelessvides, which are no longer a luxury but have beeadena
necessity.

This research was undertaken to record the hetiéibte of people in an environment of voluntary amebluntary
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whole-body RF-EMF radiation exposure, professioimathe Information Technology (IT) field, livinghd working
in an environment saturated with RF-EMF radiation.

MATERIALS AND METHODS

A questionnaire was prepared based on 18 non-gpéeidlth symptoms and medical conditions. It wiasulated
among professionals£200) in the Information Technology (IT) companies imdd& Park in the IT Corridor,
Tharamani, in South Chennai, an area which was imgiutdoor RF-EMF radiation. General questiorduded
gender, marital status, age and diet. Alcoholitd amokers were eliminated from this sample graupl{8).

Exposure conditions were determined by the houveoak and sleep, hours per day and years of uselbphones,
cordless phones, wired and wireless computer. inestionnaire sought information on non-specifialtie
symptoms and medical conditions. The frequencgyofiptoms were expressed using a scale of O=neweare]
2=sometimes and 3=often and severity in termsof lmedium and high. The data was statisticallylyeseal with
tools such as Chi-square test, t-test, discrimiremlysis with F statistics and Duncan Multiple BanTest
(DMRT), using software IBM SPSS, Version 17.

RESULTS

Among the Information Technology (IT) professionalsrveyed, compared to males at 48.3%, females esthow
higher representation at 51.7%; compared to mapesple at 29.8%, unmarried were higher in reptasen at
70.2%; compared to vegetarians at 34.8%, non-vegetawere higher in representation at 65.2%; peopthe age
group of below 25 years were higher in represematit 56.2% followed by between 25-30 years at %2ahd
above 30 at 11.2%. People who worked for 9 hoaysiglere higher in representation at 56.7%, followegdLO
hours/day at 23.6%, 11 hours/day at 12.4%, 8 hdaysat 4.5% and 12 hours/day at 2.8%. Those wdyt &r 6
hours/day were higher in representation at 36.5Hgved by 7 hours/day were 27.5%, 8 hours/day vias¥r2%
and 5 hours/day were 11.8%.

The frequency of symptoms often experienced inaudr loss (32.02%), difficulty sleeping (12.36%por short-
term memory and pain in teeth and deterioratethdil (10.11%), headache (8.99%), fatigue and dsyoédips,
tongue, mouth, eyes (5.06%) and depression (2.8188)for severity, the symptoms often experiencedeahair
loss (22.47%), poor short-term memory (10.11%)npai teeth and deteriorated fillings (10.11%), idiffty
sleeping (7.30%), irritability (7.30%), difficultgoncentrating (7.30%), headache (6.18%), fatigué6(%), and
dryness of lips, tongue, mouth and eyes (5.06%0th Bnale and female IT professionals possessedbhelhes
(100%), 80.34% of them used a wired computer, P8.60reless computer, 20.22% microwave, 19.66% esgl|
phone and only 2.25% of them used the landlingtelae.

As for the frequency of symptoms, there was a pasitelationship between cell phone use and thievahg:
irritability at 67% (p<0.01), hair loss at 58% (p&0),difficulty concentrating at 48% (p<0.01), dfilty sleeping at
46% (p<0.01), blurred vision at 41% (p<0.05), dsmef lips, tongue, mouth and eyes at 39% (p<0)8dij in
teeth at 34% (p<0.01), depression at 28% (p<0.0dddache at 24% (p<0.01), poor short-term memoB7&i
(p<0.01), dizziness at 20% (p<0.01), fatigue at Xp%0D.05), ringing in the ears at 18% (p<0.05), ainpd sense of
smell at 17% (p<0.05)and loss of libido at 15% (f950.

As for the severity of symptoms, there was a pesitielationship between cell phone use and theartlg:
headache at 27% (p<0.01), poor short-term memob##t (p<0.01), dizziness at 25% (p<0.01), depresst®9%
(p<0.01), blurred vision at 46% (p<0.01), diffiqukleeping at 56% (p<0.01), irritability at 18% (p€5), difficulty
concentrating at 25% (p<0.01), fatigue at 17%,irigdn the ears at 18% (p<0.05), hair loss and edine use per
year at 37% (p<0.01), impaired sense of smell & I{p<0.05), pain in teeth and deteriorated fillirfs34%
(p<0.01), dryness of lips, tongue, mouth and ey@9% (p<0.01) and loss of libido at 17% (p<0.05).

When compared to the males, the females had tlenog non-specific symptoms: Frequent (69.6%) aadere
(48.9%) headaches (p>0.001); frequent (21.7%) trerfp>0.001), frequent (19.6%) and severe (19.68pyeksion
(p>0.001); frequent (19.6%) (p>0.01) and severe6@® blurred vision (p>0.001); frequent (48.9%) as&Vere
(48.9%) irritability (p>0.001); severe (30.4%) difilty concentrating (p>0.001); frequent (19.6%) asevere
(19.6%) chronic pain (p>0.001); frequent (39.1%Y asevere (39.1%) pain in teeth and deterioratdohdd
(p>0.001); frequent (26.1%) and severe (26.1%) esgrof lips, tongue, mouth and eyes (p>0.001).Woempared
to the females, the males had severe (41.9%) pmot-serm memory (p>0.001), frequent (51.2%) andese (36%)
difficulty sleeping (p>0.001), frequent (41.9%) as&lere (41.9%) fatigue (p>0.01) (Table 1).
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When compared to the males, females had medicalitocams such as allergies and asthma at 18.5% Q@%0.and
skin problems at 26.1% (p>0.01), whereas the nadelsmore eye-related problems at 21.1% (p>0.01Hl€T2).
Among the male and female IT professionals, onfg@of the males used the wired or landline phomelsr@ne of
the females used it (p>0.01). More males (90.7%gduwired computer networks than the females (7D.7%
(p>0.001). When compared to the males, it wasdahat 80.4% of the females used wireless comméaxorks
(p>0.01), 27.2% used the microwave ovens (p>0.0#)47.8% used a Bluetooth device (p>0.001) (Talplehg
mean level of usage of devices in females was higten the males in the following aspects: cell pphaise per
year (p>0.01), wired computer network use per \p20.001), wireless computer network use per year @er
hour (p>0.001). The mean level of males was highan the females in the following aspects: cetirghuse per
hour (p>0.001) and cordless phone use per hour.(¢p>0

DISCUSSION

Over millions of years, living creatures have eedlvon earth in water due to the electromagneticggnend

currently human-made frequencies have increasélteienvironment; whether they pose a challenges#dttn and
survival is disputed by many scientists in spitéhaf mounting evidence that they indeed do. AytKatie Singer’s
[5] “An Electronic Silent Spring” is a pioneeringpbk about the impacts of exposure to radiation froem-made
electricity and wireless devices on birds, wildlidiead human health, with solution to reduce andgaiig the harm
caused by the exposure to electromagnetic radiatidre book, “Black on White [6]", published in 200s based
on documents from the Council for Work Life Reséapon more than 400 electrohypersensitive peopleofting

to them, computers were perceived as the most tisggéring factor for their electrohypersensityifollowed by

cellular phones/base stations and cordless phaneagothers. Skin problems top the list, followmdsensitivity

to light, eye problems, problems with heart andobl@ressure, headaches, migraines, pain in joimdsnauscles,
dizziness, concentration difficulties, nausea, mgmdisorders and endocrine reactions. In this eyurT

professionals who work in an environment of consteireless radiation were found to be highly susitégpto RF-

EMF. Females used more wireless devices compareathtes. Overall, more non-specific symptoms aedioal

issues were noted in females than males.

In the case of South Korea, 100% of the househiotd® access to broadband infra-structure. The govwent
estimates that up to 30% of those under 18 yeasg®fare at risk.Many experiments have detectedaleterious
effects of RF-EMF fields on cognitive functions Bues short- and long-term memory, attention, readiime, and
concentration among people living near cell phangets [7]. A meta-analysis by Hardell al[8] has found an
elevated risk of brain tumors, low-grade astrocygaand acoustic neuroma in individuals who have legbyuused
the cell phones for ten years or longer. Thereavagher risk of developing glioma in individualio had started
to use the cell phones in their 20s when compavettheé older persons. The results of INTERPHONE \g8]d
conducted in 13 countries namely, Australia, CanBa#smark, Finland, France, Germany, Israel, Itddpan, New
Zealand, Norway, Sweden and UK, to assess the osksmors of the brain (glioma and meningioma)uastic
nerve (schwannoma) and parotid gland, in relattombbile telephone use, revealed that there wagarease in
risk of glioma or meningioma, but there were sugigas of an increased risk of glioma at the highegtosure
levels. In a study by a team from Israel, whictswagpart of the INTERPHONE study, showed an elevesk of
parotid gland cancer among long-term users ofptedhes[10]. Epidemiological evidence of an assmridietween
RF-EMF radiation and cancer comes from studiesapulations exposed to RF radiation in occupaticedtings,
from sources in the general environment and froenafsvireless devices such as cell phones andesggihones.

According to Fox [11], the nervous system of evepecies including humans can detect EMF, but ihas
developed in most humans because it was not usefhkem historically. While living next to a cglhone tower,
due to constant RF-EMF exposure, the nervous sydeects a change, which is interpreted as a thaedt the
fight or flight response is switched on. Calmirgstresponse by avoiding exposure to such pollstatvery
difficult to do in modern life. People who are ircanstant state of nervous system arousal sufeembst. When
such people get additional exposures, the nerwasitsra goes from order into a chaos state, leadirtptonic pain,
anxiety, sleeplessness, short-term memory losls daconcentration and increased fear psychosis.

The criteria identified in 1999 by researchers tloe diagnosis of multiple chemical sensitivity (MC&n be
applied to electrohypersensitivity (EHS), such agraines, irritable bowel and bladder, fiboromyalgéronic
fatigue and chronic pain. They can be triggeredabyacute or chronic RF-EMF exposure, with symptoms
reproducible with repeated exposures, the condjiersisting for a significant period of time, levaf exposure
lower than commonly tolerated resulting in increasensitivity, symptoms improving or resolving cdetply
when the triggers are removed. These responsen oftcur due to multiple unrelated triggers and ppms
involve multiple organs. The patients have loweeshold of tolerance to various stressors andehnighcitation
within the nervous system. EHS can be limited bgiding the environmental triggers. They also eassvere
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depression [12]. Mobile phone use after lightsmaly be associated with poor mental health, suiééddings and
self-injury in both early and late adolescents [13]

A case study in Sweden showed that 250,000 Swedss allergic to mobile phone radiation and werengst as
being electrohypersensitive. It was recognised gsysical degradation and EHS sufferers wereleatib have
metal shielding installed in their homes free o&rge from the local government [14,15]. In an epiéogical
study from Netherlands, questionnaires and eleictroredical records of the respondents were combin&te
groups included non-sensitive individuals, the gahenvironmental sensitivity group and idiopateitvironmental
intolerance attributed to electromagnetic fieldsugr. On analysis, it was found that environmentabysitive
individuals experienced poorer health, increasiegsk behavior and more severe non-specific pHysyecaptoms
[16].

The potential effect of exposure to cellular phohas been studied extensively, but the resultsireineonclusive.
Recent genomic analyses, using the genome-wideciaisn study (GWAS) design have identified several
inherited risk variants that are associated wittreased glioma risk [17]. In order to analyze #ssociation
between prevalence of fatigue referred by physlealapists and their occupational exposure to tiadi@mitted by
therapeutic microwave diathermy equipment, a csestional study was conducted in four cities of west of
Parana State, Brazil. A web questionnaire and ditimlensional Assessment of Fatigue (MAF) were utaden.
The results demonstrated a significant and indepandssociation between occupational exposure p$iqdd
therapists to radiation of microwave diathermy anelvalence of fatigue. Therefore, occupationaltgajeidelines
aimed at these professionals as a prevention dafiljesadverse effects, as well as the replicatibthis study are
suggested [18].In the multicenter case-control\st@ERENAT, carried out in four areas in Franc094-2006,
the association between mobile phone exposure amdangy central nervous system tumors (gliomas and
meningiomas) in adults was analyzed. It was fothat the risks were higher for gliomas, temporahaus,
occupational and urban mobile phone use. Just gsewious studies, this study highlights a poss#ssociation
between heavy mobile phone use and brain tumois [19

According to Becker [20], who is a Nobel Prize noe®, at the present time, the greatest pollutiagnent in the
earth’s environment is the proliferation of eleatagnetic fields. The human body, according to Hglf21], is “an
electrochemical instrument of exquisite sensitivand like a radio it can be interfered with by ameing radiation.
Therefore is it misguided to think that electrometim radiation would not be having a negative dffec public
healthThe Russian studies of 1960s clearly laid out hlbevgrocess EHS developed over time. It begins with
period of stimulation and heightened awarenestVield by a period of adaptation and eventuallyofoltd by a
period of organism decline. However if EMFs are oged during the stages of stimulation and adaptatioe
organism can potentially recover from many of thesalilities experienced throughout the exposures.
Reintroduction of EMFs can often lead to more sevhisabilities and illness. Based on many of tremty studies,
most East European countries, Russia and Chinaedi&* emission standards 1000 to 10,000 timesrltvea the
West. The Eastern Countries believed lower emistioesholds were justified in order to protect tropulation
from the biological effects that was evident in &&stern research at the time. Meanwhile the Wissifipd their
higher RF safety thresholds simply using a safatydr from the physical heating health effects BfrRicrowave
emission. According to Western science, physicalihg was the only definitive health risk from RE¢nowave
emission observed in the research up to that ties=&ch on mitigation stated that the use of h&edskits
lowered exposure of the brain to less than 10%@ftxposure from use at the ear, but it might aeweexposure to
other parts of the body [22].

Table 1: Frequency and Severity of non-specific syptoms seen in IT professionals

Non-specific symptoms Males - Females -
Frequency % | Severity % | Frequency % | Severity %

Headaches 69.6** 48.9**
Tremors 21.7%
Depression 19.6** 19.6**
Blurred vision 19.6 19.6
Irritability 48.9 48.9
Difficulty concentrating 30.4
Chronic pain 19.6 19.6
Pain in teeth and deteriorated fillings 39.1 39.1
Dryness of lips, tongue, mouth and eyes 26.1 26.1
Poor short-term memory 41.9
Difficulty sleeping 51.2 36
Fatigue 41.9 41.9

** denotesp<0.01
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Table 2: Medical conditions seen in IT professional

Medical conditions | Males % | Females %
Allergies and asthmg3 18.5**
Skin problems 26.1*
Eye problems 21.1*

** denotesp<0.01

Table 3: Devices used by IT professionals

Devices Males %| Females %
Wired or landline phone 4.7**
Wired computer 90.7** 70.7**
Wireless computer 80.4**
Microwave oven 27.2*
Bluetooth device 47.8**

** denotesp<0.01
CONCLUSION

There is continuing scientific debate and increguginblic concern regarding the possible effectslettromagnetic

fields (EMF) on the health of the general populati€ell phone manuals do accept that cell phonesaither

absolutely safe nor unsafe. The advice ranges fusing hands-free, keeping device away from abdoofen
pregnant women and lower abdomen of teenagersirgntall time and not allowing it to come too @a® human

body and to consult a physician in case of eye osabe twitching, loss of awareness, involuntary ement or

disorientation. In order to reduce the risk ofdezhes, blackouts, seizures, and eyestrain, ta groionged use,
hold the wireless device at a distance from thesglgeuse in a well-lit room and to take frequergais. Continued
research in this field and mitigation is requiradhe coming years.
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