H TEXNOAOIIA 2TH ZQH KAI 2THN
YIFEIA TQN MAIAIQN:

Ol ENMIAPAZEIZ THZ 2THN
EFTKEQAAIKH AEITOYPTIA

ANTIFONH NANABAZIAEIOY
NMAIAONEYPOAOI'OZ

IAZQ Naidwy,

ABnva




Elcaywyn

o Kota TLC TEAEVUTALEC OEKAETLEC
rntoAAa aAAaéav oto mepBaAAov
KaBwc Kol oTIC avOpwmveC GUVNROELEC.

* Mapa TIc peilovec mpoodouc og Bepata VyELag,
QLTLEC TEPAOTLOC VOONPOTNTOC KAl BvnoLlpuotnTtoc
KOTA TO TtapeABOV,
vea tpofAnupata avadvovral,
rnii@ovov oxet{opeva
HE TEPLBAAAOVTILKOUC TOPAYOVTEC,

IOV TIPETIEL VAL AVTLLETWTILOOU LLE LE TTPOOOXN.



* MBavn cuvdeon TNG
Awotapoaync AutioTtikol QAaopatoc
e tTnv HAektpopayvntiki PUntavon.

* H enidpaon tnc unepBoAkng xpnong
TWV NAEKTPOVIKWV HECWV ETILKOWVWVLOLG
otov Ynvo.



Awatapaxn AvtiotikoU Qacportog

* TI EINAI,
* MO020 2YXNH EINAI;
* AMNO TI NPOKAAEITAI;

* MOIOI KYTTAPIKOI MHXANIZMOI NMA2ZXOYN 2TON
AYTIZMO;

* TI POAO MIOPEI NA NMAIZEI H HMA;

e EMHPEAZEI H HMA TH WYXOKINHTIKH E=EAI=H TQN
[MAIAIQN;

* 'ExeL amodeyOel arttoAoyikn oxeon avapeoa
otnv HMA kot 6Tov QUTIGUO;



AIATAPAXH
AYTI2ZTIKOY

DAZMATOZ

2UVOETN, XOPAKTNPLOTIKN W TPOC TN cupnepLdopa,
oTaTIKN dLlotapayn Tou avwpLUoU EyKepAAou

NEYPO-

AnokAlOELC OE: ANANTY=IAKH

Kowwvikn cuvaAAayn AIATAPAXH
Enmikowvwvia kot GUUBOALKO Ttayvidt
EUpoc evOLladpepOVIWYV KAl HpaoTnPLOTATWV




AUTLOMOC Kot cuvoda mpoBAnpata

Awatapoyn tou Adyou: 78%

Nontiki votépnon: 49%

Kwntikn duocAsttovpyia: 37%
2oBapn untepkwvntikotnta/AEN-Y 33%

Coexisting Disorders and Problems in Preschool Children with Autism Spectrum
Disorders

Lotta Hoglund Carlsson, Fritjof Norrelgen, [...], and Elisabeth Fernell
The Scientific World JournalVolume 2013




Avtiopoc: Emdnuioloyia

* Napadoaorakoc emutoAaopocg 1-2:10.000

* Auénon otov emutoAacpo Kata 556%, petaéu 1991-
1997 (ouyvotepoC
aro spina bifida, kapkivo N 2. Down)

— 10 - 15 b ot 10,000 €ivatl auTloTIKA

— Navw amno 20 noudid otig 10,000 £xouv dLatapaxEC mou ta
Kototdlooouv oto pacpa tng AAA

* Havénon arodibstal uepika o avénuevn yvwaon tou
OUVOPOLIOU KOl OE VEQ OLAYVWOTIKA KOLTHPLO

— Ouwc, N mlavotnta avénUEVouU KivOUVoU voa avantuéouv Ta
onuepiva rtatdia AAA dev unopei va arrokAsio9ei




Recent surveillance studies reveal an increase
in the prevalence of autism and related PDDs

In USA:

— Surveillance study by the Centers for Disease Control
and Prevention in December 2009: prevalence of
autism and related PDDs is 9 cases/1000 (8-year-olds)

— Approximately 1% of children living in sites
participating in the Autism and Developmental
Disabilities Monitoring Network during the 2006

surveillance year met criteria for autism or a related
PDD.

—This is an increase of 57% from data
collected in the same manner in 2002.




AUTLOLOC

1 ota 150 maudia draytyvwokovtat
HE auTtiopo (CDC 2007)

1 ota 94 ayopla Bpiokovtat
OTO QUTLOTIKO pacua

67 madLd SLaylyvwoKovTal NUEPNOLWG

Mia véa tepintwon diaylyvwoketal oxedov Kade
20 Aemtta

Neploootepa moudia Oa dtayvwoOouv pe AUTIGUO
OLUTO TO XPOVOo amo otL pe AIDS, dtafnitn ko
KopKivo podl

AUTISM SPEAKS: MPIN AITA XPONIA




AUTISM SPEAKS: 2016

1. Autism’s prevalence has skyrocketed.

Ten years ago, autism’s estimated prevalence was 1 in
166. Today it’s 1 in 68 — an increase of more than 100% in

one decade.

2. Direct screening suggests that autism’s prevalence may
be even higher.

3. In a landmark study funded by Autism Speaks,
screeners went into schools in South Korea and found 1
in 38 children affected by autism, most of them
previously undiagnosed. Autism Speaks is now working
with the CDC to conduct a similar direct-screening study
in the United States.




Awatapaxn Autiotikol Qaoportoc

Tl EINAI;
[1020 2YXNH EINAI,

* AMNO Tl MNPOKAAEITAI;

[MOIOI KYTTAPIKOI MHXANIZMOI MNMA2XOYN 2TON
AYTIZ2MO;

TI POAO MINOPEI NA TMAIZEI H HMA;

EMHPEAZEI H HMA TH WYXOKINHTIKH EzZEAI=H TQN
[MAIAIQN;

‘Exel amodeyOel atttoAoyikn oxeon avapeoa
otnv HMA kot 6tov aQuTLGUO;




* MMpwv 30 xpovia, OV UTINPXE KAMLA YVWON OXETLKA
le ritbavn BloAoyikn mMPoEAELON TOU AUTLOUOU.

e JMEPQA, N VEVPORLOAOYLKA Baon ival
orto S eKTN.
* A&V UMTAPYXEL EMLKPOTOV OO BswplaL.

— Etepoyeveic pnyaviopol
— ZUVTOMOC O XPOVOC TNC EPEUVAC

H peA€tn tov autiopou
£LVOlL OVTLKELMEVO

TWV VEUPO-EMLOTNHWV



AIATAPAXH AYTIZTIKOY QAZMATO2

* H dwayvwon tng AAD Baociletal povov o€
KALVIKA Xap/KA Kot 6V uTtdpyouv £yKupot
BloAoyikoli deiktec yia tnv enfeBaiwon tng
ditayvwonc.

H yevetikn mpodiaBeon,
OLVOGOAOYLKEC LETOPOAEC Kot
NEPLBAAANOVTIKEC EMOPACELC

rtail{ouv poAo otnv atttontadoyEvela Tne
Sratapoaxnc.



2TOV OLUTLOMO EXeL drtatunmwOel n
untoBeon OtL UTTAPYEL
amopuUOULoN OPKETWV

TP WTEIVWV TTOVU GUULUETEXOUV

OTO CXNUOTLOMO cuvalEwWV Kat

otn NAACTIKOTNTA.

2UVOALKA o€ <10% TWV MEPLITWOEWV
BploKETOL KATIOLO AITO OLUTA TAL ALLTLAL.

OL Lo GUXVEC dLatapaxec eivat:
Olwbénc okAnpuvon
EUBpavoto X




NeUpOo-aAvAMTUELAKEC OLOTAPOXEC

COGNITIVE IMPAIRMENT

Clinical features/domains

Additive factors



http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is 2040-2392-1-12-1.jpg [Object name is 2040-2392-1-12-1.jpg]&p=PMC3&id=2954865_2040-2392-1-12-1.jpg

The cause of ASDs is not known.

 However, it is likely multifactorial with many
agents, genetic and environmental, possibly
affecting the presentation of symptoms.

srrormantyl
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is fnhum-04-00224-g005.jpg [Object name is fnhum-04-00224-g005.jpg]&p=PMC3&id=3010743_fnhum-04-00224-g005.jpg

FTONIAIA KAl

AYTIZMO2

Genome-wide
association studies
have identified, with
replication, de novo

variations that are

strongly associated
(with sufficient

power) with ASDs

Genetic biomarkers in ASD

Neurexin 1 (NRXN1) deletion
7911.23 duplication
15q11-13 duplication
16p11.2 duplication and deletion
SHANK 3

SHANK 2

SNC2A

CHDS8

DYRKIA

POG2

GRIN2B

KATNAL2

CNTN4 deletion
CNTNAP2

5pl4.1

CDH10

CDH9

MTHFR 677 >T
SEMASA

TAS2R1

2922.1

3p26.3
4912 Front Psychiatry. 2014

iyl Biomarkers in Autism
NLGN4



http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldani AA[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldani AA[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Widjaja F[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Downs SR[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Widjaja F[auth]

NepBaAAovVTIKOL TTAPAYOVTEC

* H ékdppaon twv yovidiwv tng AAD ennpealetol
oo EPLBAAAOVTIIKOUC TTAPAYOVTEC.

* JUUPWVO LE TNV EMLYEVETLKN Bewpia,
nePLBaAAovILKOL TAPAYOVIEC UMOPEL Val
TPOTOMOLAGOUV TOUC UTTAPXOVTEC YVEVETLKOUC
NMAPAYOVTEC IOV €ivat UtevBuvol ywa thv
ek6NAwoN TOU AUTIOUOU o€ KAmoLa raldLa.

— MeyaAUtepn nAkia TNG MNTEPOC €lval TtopAywv KvdUvou
aveédptnta N o€ cuvOUAOUO HE TN HEYaAUTEPN NALKLO TOU
ToTtEPQL.

— Mapayovtec ov MPokaAoUV PETAAAAEELS: mercury,
cadmium, nickel, trichloroethylene, vinyl chloride.

— Mapayovtec nov cuvdEovtal pe th vitamin D, n omoia
ouuBAAAeL otnv amnokataotaon BAafwyv tou DNA. H
QVETIAPKELA TNG UTTOPEL VA TIPOKAAEDEL LETAAANALELC.




AUTISM SPEAKS: 2016

* Environmental factors can play a significant role.

Experts once believed that autism was almost entirely
hereditary. Then research with families participating in
the Autism Speaks Autism Genetic Resource Exchange
showed that non-inherited influences on early brain
development account for nearly half of a child’s risk for
developing autism.

 We've begun to identify autism’s environmental risk
factors.

These factors include maternal infection and high
exposure to air pollution during pregnancy.

And we now know that prenatal vitamins with folic acid
can reduce the risk of autism if taken before conception
and through pregnancy.




Awatapaxn AvtiotikoU Qacportog

* MMOIOI KYTTAPIKOI MHXANI2ZMOI
MA2XOYN 2TON AYTIZMO;




Oxidative Stress and Erythrocyte Membrane

Alterations in Children with Autism:

Correlation with Clinical Features

Ghezzo et al, 2013

To further investigate the issue, we evaluated a high number of peripheral oxidative
stress parameters, and some related issues such as erythrocyte membrane functional
features and lipid composition.

Twenty-one autistic children (Au) aged 5 to 12 years, were gender and age-matched
with 20 typically developing children (TD).

A very significant reduction of Na+/K+- ATPase activity (266%, p,0.0001), a reduction of
erythrocyte membrane fluidity and alteration in erythrocyte fatty acid membrane
profile (increase in monounsaturated fatty acids, decrease in EPA and DHA-v3 with a
consequent increase in v6/v3 ratio) were found in Au compared to TD, without change
in membrane sialic acid content.

Some Au clinical features appear to be correlated with these findings; in
particular, hyperactivity score appears to be related with some parameters of the
lipidomic profile and membrane fluidity.

Oxidative stress and erythrocyte membrane alterations may

play a role in the pathogenesis of ASD and prompt the

development of palliative therapeutic protocols.

Moreover, the marked decrease in NKA could be potentially
utilized as a peripheral biomarker of ASD.



To oéeldbwTIKO stress eival pa dtatapoxn TG
evOOKUTTAPLOC METAPOALKNC LOOPPOTILOLC

IOV KATAANYEL 0TNV €KKPLoN TIOAAWV TtpoPAeypLOVWOWV
OUGCLWYV TIOU TEALKWC TIPOKAAOUV

$pAeypovi Tou VEUPLKOU GUGTAOTOC.

Oewpeltol OTL UTTOKELTOL TIOAAWV PUXIKWY TToBNoEwv
(oxlWodpevela, SutoAkn dtatapoaxn) kabwc kot veupo-
£KOUALOTIKWY VOOWV OTtWC N voooc Alzheimer.

Evoeitelc oéeldbwtikoU stress £xouv BpeDei o€ AUTLOTIKA
atopa KoOwg Kat o avaAUoeLg TwV EYKEPAAWV
OLUTLOTLKWV acBevwyv peta Bavaro.




EYPHMATA
2THN AYTI2ZTIKH AIATAPAXH

e O&elOWTLKO stress kal evpnuata eVOELKTIKA BAABNC armo
e\eVBepec pllec

e KuTTOopLKEC TIPWTEIVEC TOU Stress

e AVETAPKELA AVTL-0EELOWTIKWYV OTIWC N YAoutaBeLovn

e Auénuevo evbokuttApLo aoPECTLO (YEVETLKNC MTPOEAELONG
N Aoyw dAeypovne n meptBailoviikng €kBeonc).

Ot HETABOAEC AUTEC EXOUV WC ATIOTEAECLO SLATAPAXEC OTLC LEUPBPAVES
TWV KUTTAPWV, OTOL LLLTOXOVOPLA KoL OTO OLVOOOTIOLNTLKO CUOTNHAL.

KataAnyouv o€ o&eldwtiko otpec Kat o€ PAEYHOVA TOU eyKEPAAOU Kot
o€ dLatapoayn Tou atpato-eykepaAltkov ppaypou.




H pttoyovépiakn diatapoyn, n avocoAoyikn
anoppuduion, n @Asyuovn tov N Kot ot UETABOAEC
TOU QUUATO-EYKEPAALKOU ppayuoU ennpealouv tnv
NAEKTPOPUGLOAOYLIKI LOCOPPOTILOL TWV VEUPWVWV,
SLaKOMTOUV TNV NAEKTPOUAYVNTLIKA onpotodotnon,
TO CUYXPOVLOHO, TNV atocOntikn dtekmepaiwon Ko
KOTAAYOUV GE QIMOGUVIOVLGUO TOU eYKEDAAOU Ko
TOU OPYOWVLOMOU Kol ThV avaduon oUTLOTLKWY

Xap/Kwv.

AnAadn, maBoloyikec cuumeplpopeg otnv AA
LUTTOPEL va TtpokKUPouV amo

eToBoAEC oTOV NAEKTPODUGCLOAOVLKO

CUYXPOVLIOMUO TWV VEUPLKWV KUTTAPWV.




Awotapoxn Autiotikol @aopatoc

* TI EINAI;

* 1020 2YXNH EINAI;

* ANO TI NMPOKAAEITAI,

* [OIOI KYTTAPIKOI MHXANIZMOI MA2XOYN 2TON AYTIZMO;

* TI PONO MNOPEI NA NAIZEI H HMA;

 EMHPEAZEI H HMA TH WYXOKINHTIKH EZEAI=H TQN
[MAIAIQN;

* 'ExeL amodelyOeil attioAoyLK} GXE0N OVOLLLEGO OTNV
HMA Kot GToV QUTLOMO;



H pakpoxpovia €kBeon
o€ wpLopevec EMFs
glval mopAaywyv Kwvduvou

VL0l KATTOLOUC KOPKLVOUCG,
vooo Alzheimer ka
avOpLKN UTTOYOVLHOTNTA.




Cell membranes can also act as

“cellular antennas” for EMR!!

* EMR can affect anything with a membrane, from our own

H HMA ennpealel otidnmnorte £xeL pepufpavn!
Flvetal BAGBN OTLC KUTTAPLKEC LEUPBPAVEC HECW
eAgVOEPWV pLiwv.

MetaBaAAeton n SLAMEPATATNTA TWV KUTTAPWV.
Ta pawvopeva auta cuVELOPEPOUV 0TN VEUPOAOYLKNA
Statapayn otn AAD.

Polyunsaturated tfatty acids, particularly the omega-3 fatty acids
DHA and EPA, are the most abundant lipids in the brain and are
very prone to oxidation.

When cell membranes are damaged, cell permeability is
altered. This contributes to the neurological damage in autism.




Pathophysiology. 2013
Autism and EMF? Plausibility of a pathophysiological link parts | and Il.

Herbert MR, Sage C.
Massachussetts General

MeAetatal Twc n €KOeon o€ NAEKTPOMOYVNTIKN
ouXVOTNTA KAl 0€ aKTIVOBoAia amo
padloouyvotntec [EMF/RFR (electromagnetic
frequency and radiofrequency radiation
exposures)] pnopei va cuvelopEpouv otnv
eMPAvVION TWV CUMMTWHATWY TNG AA HECW
oropPPLOMLENC TOU OpYAVIGHOU.



Pathophysiology. 2013

Autism and EMF? Plausibility of a pathophysiological link parts | and Il.
Herbert MR, Sage C. Massachussetts General

=ZEKLVOUV aro tTnv urtoBeon OTL oL BLOAOYLKEC
uetaBoAec ou xap/louv th AAD, opoltalouV LE TLC
eTLOPAOELC TWV NAEKTPOUAYVNTIKWY CUXVOTHTWV
(EMF/RFR)kat tnc €kBeonc og padloouyxvoTNTEC MAVW
otn ¢pucloloyla Tou avBpwrivou opyaviopou.




Pathophysiology. 2013

Autism and EMF? Plausibility of a pathophysiological link parts | and II.
Herbert MR, Sage C. Massachussetts General

* To 6€60LEVA TTOU UTIAPYOUV /':"Vlzzﬁ"ofﬂﬁké
urtootnpl{ouv OtL N €kBeon o€ sUoTnU

MnXoVLIoLLOUG

EM F'/ RFR emBap’wvouv Tl c’:uotn SAEvIOVC
ouTA Kot 06NyouV o€ EMLOELVWON TWV Auorto-

/ s ] eEYKEDAALKO
BloAoyLkwv TTPoBANUATWY KAl KOTO
OUVETIELA TWV CUUNTTWHATWYV TNC AAD.

e EvaAwtol pnxoviopot onwc ot SlavAot
Tou aofeotiou pumopel va
entnpeacBOolv amno nepBaAAoOVILKEC
emidpaoelc KaBwc Kal Ta yovidia mou
ocuvOEovTaLl LLE TOV OLUTLOMO.




Pathophysiology. 2013

Autism and EMF? Plausibility of a pathophysiological link parts | and Il.
Herbert MR, Sage C. Massachussetts General

O petafoAéc otnV NAEKTPOPUGLOAOYLIKN
Aswtoupyia tou ANZ HECW QUTWV TWV
na®oPucGLOAOYLKWV NXOVIOHWV KOl TNG
ooOntiknc emeéepyaociac mpoefapxouv
KoL WG CUVETEL Epdavilovtal
ETUANITIKEC KPLOELC KoL

SdLatapax£g tou Unvou.




Pathophysiology. 2013
Autism and EMF? Plausibility of a pathophysiological link parts | and Il.

7 Herbert MR, Sage C. Massachussetts General
IVle Tn OPOUATUK GUENGN TWV QLUTLOTUKWY

ou LlTETU)[LL@(TU)V OU OUUTTUITTEL UE TN ¥PNON TWV
@LGU@u@Ltwv TENVONOYLWV, KATANNYOUVY TNV
AV OLYKOILOT I’]T’@L vl dleupeuvinBsl emilBstikal N

oUvoeon AA kot EMIF/RFR.

H pelwon ot ekOeon pnopel va 06nyHoEL o€
Uelwolin e cuumTWUaToAoylag

KoBWC UELWVEL TN 1T TNOREUTTOOLOIN TWV U nw@cvw}uw*v
KNC OLOPBWOINC TWV OLUTURONWVY.

|

TNC GUOLONOVIK

Ta deboueval eMAPKOUV VLo Vol OUKOLONOYI|GOUV Th)
‘X@ﬂ\ oy} xounAng evtaong (non-thermal) teyvohoyioc
£TOL WoTe ) €KBeon va TieploploBel oe eniiedal TWOU
OEV OLATUPAGGOUY TA BLONOYLKA GUGTI LT,




Awatapaxn AvtiotikoU Qacportog

* EMHPEAZEI H HMA TH WYXOKINHTIKH
EZEAI=H TQN MAIAIQN,;




J Epidemiol Community Health. 2012

Cell phone use and behavioural problems in young children.
Divan HA, Kheifets L, Obel C, Olsen J. UCLA, CA, USA.

« BACKGROUND: Potential health effects of cell phone use in children
have not been adequately examined. As children are using cell
phones at earlier ages, research among this group has been
identified as the highest priority by both national and international
organisations.

* The authors previously reported results from the Danish National
Birth Cohort (DNBC), which looked at prenatal and postnatal
exposure to cell phone use and behavioural problems at age 7 years.

* Exposure to cell phones prenatally, and to a lesser
degree postnatally, was associated with more
behavioural difficulties.

* The original analysis included nearly 13 000 children who
reached age 7 years by November 2006.




J Epidemiol Community Health. 2012

Cell phone use and behavioural problems in young children.
Divan HA, Kheifets L, Obel C, Olsen J. UCLA, CA, USA.

METHODS: To see if a larger, separate group of DNBC children would produce
similar results after considering additional confounders, children of mothers who
might better represent current users of cell phones were analysed.

This 'new’ dataset consisted of 28 745 children with completed
Age-7 Questionnaires to December 2008.

RESULTS: The highest OR for behavioural problems were for children who had
both prenatal and postnatal exposure to cell phones compared with children not
exposed during either time period.

CONCLUSIONS: The findings of the previous publication were
replicated in this separate group of participants demonstrating that
cell phone use was associated with behavioural problems at age 7
years in children, and this association was not limited to early users
of the technology.

Although weaker in the new dataset, even with further control for an extended set
of potential confounders, the associations remained.




Scand J Work Environ Health 2011
Prenatal cell phone use and developmental milestone delays among infants

Divan HA, Kheifets L, Olsen J.

Aim of this study was to examine if prenatal use of cell phones by
pregnant mothers is associated with developmental milestones
delays among offspring up to 18 months of age.

Methods: Our work is based upon the Danish National Birth Cohort (DNBC), which recruited
pregnant mothers from 1996-2002, and was initiated to collect a variety of detailed
information regarding in utero exposures and various health outcomes. At the end of 2008,
over 41 000 singleton, live births had been followed with the Age-7 questionnaire, which
collected cell-phone-use exposure for mothers during pregnancy. Outcomes for
developmental milestones were obtained from telephone interviews completed by mothers
at age 6- and 18-months postpartum.

Results: A logistic regression model estimated the odds ratios (OR) for developmental
milestone delays, adjusted for potential confounders. Less than 5% of children at age 6 and
18 months had cognitive/language or motor developmental delays. At 6 months, the
adjusted OR was 0.8 [95% confidence interval (95% Cl) 0.7—-1.0] for cognitive/ language delay
and 0.9 (95% Cl 0.8—1.1) for motor development delay. At 18 months, the adjusted OR were
1.1 (95% Cl1 0.9-1.3) and 0.9 (95% CI 0.8—1.0) for cognitive/language and motor
development delay, respectively.

Conclusions: No evidence of an association between prenatal cell
phone use and motor or cognitive/language developmental delays
among infants at 6 and 18 months of age was observed. Even when
considering dose—response associations for cell phone use,
associations were null.




Prenatal exposure to cell phone use and
neurodevelopment at 14 months.
Epidemiology. 2010

Vrijheid at el published similar results

* They reported no association between
prenatal exposure to cell phone use and

neurodevelopment at 14 months of age
among offspring.

* Both mental and psychomotor scores were
not associated with exposure even when
considering the reported number of calls
spoken per day (dose—-response).




* Child Dev. 2017

Electromagnetic Fields, Pulsed Radiofrequency
Radiation, and Epigenetics: How Wireless
Technologies May Affect Childhood Development.

* Sage C, Burgio E.

* Mobile phones and other wireless devices
that produce electromagnetic fields (EMF)
and pulsed radiofrequency radiation (RFR) are
widely documented to cause
potentially harmful health impacts
that can be detrimental to young people.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Sage C[Author]&cauthor=true&cauthor_uid=28504324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sage C[Author]&cauthor=true&cauthor_uid=28504324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgio E[Author]&cauthor=true&cauthor_uid=28504324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgio E[Author]&cauthor=true&cauthor_uid=28504324

Sage C, Burgio E. Child Dev. 2017

EmyevetikeCc HEAETEC €xouV avadeiéel veupo-
OLVATTTUELAKEC KOl VEUPO-CUMTTEPLPOPLKEC
LETOBOAEC TIPOEPYXOUEVEC OTTO TNV OLCUPUOTN
TEXVOAoyia.

Exouv avadepBel cupuntwuato dtatapoxne
UVAMNG, HABNoNC, YVWOLOKWV AELITOUPYLWVY,
NPOCOXNC Kot cUUTNEPLPOPAC o€ SLAPOPEC LEAETEC
OTOUWV LLE QUTLOUO Kol Sdtatoporynl EANELUULOTLKAG
ITPOCOYXNC KOL UTIEPKLVNTLIKOTNTO, WC OTITOTEAECUAL
£KkOEONC 0 ALOVPUOTEC TEYVOAOVLEC.

TOGO EMIYEVETIKEC EMLOPACTELG OGO KOl VEVETLKEC
(BAapBn tou DNA) paAAOV CUMHETEXOUV OTH
YEVEON TNC Statapaxnc.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Sage C[Author]&cauthor=true&cauthor_uid=28504324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgio E[Author]&cauthor=true&cauthor_uid=28504324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgio E[Author]&cauthor=true&cauthor_uid=28504324
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fields

in mothers with
dental amalgam
fillings may

cause elevated levels

of mercury and
possibly

trigger the increase
in autism rates.

Mortazavi et al,
IRAN
J Biomed Phys Eng 2016




Awatapaxn AvtiotikoU Qacportog

* ExeL arnodeyOel atttoAoyikn oxéon
avapeoa otnv HMA Kot 6Tov QUTIGUO;



‘Exel amodeyOetl attioAoykn oxeon

avapeoa otnv HMA Kot 6Tov QUTIGUO;
* AKOMN OXL.

* H HMA Bewpeital mapaywv Kivduvou yia
VEUPO-avANTUELaKA TtPoBARaTa Kot
£LOLKOTEPO YLOL TOV QLUTLOHO.

 MexpLtwpa, N peyaAn mAsoPpndio Twv
dedopevwy npoepxetTat arto tig HIMA.

e AUTO amoteAel mpoBAnua KaBwc oL Alyec
LLEAETEC TTOU £XOUV YiveL aAAoU Ogv
eniBefaiwoav Ta evpnuaTa.

e Aev elval cadeC av auto oPelAeTal OE
neBodoloyika npoAnuaTa N o€
MPOAYUOTLIKEC SLoPOPEC OVAUECA OTLC
VEWYPOAPLKEC TIEPLOXEC.




What is a risk factor?

In epidemiology, a risk factor is a variable associated
with an increased risk of disease or infection.

Risk factors are correlational and not necessarily
causal, because correlation does not prove causation.

Statistical analysis along with the biological sciences
can establish that risk factors are causal.

Some prefer the term risk factor to mean causal
determinants of increased rates of disease,
and for unproven links to be called possible risks,

associations, etc.



https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/Risk
https://en.wikipedia.org/wiki/Disease
https://en.wikipedia.org/wiki/Infection
https://en.wikipedia.org/wiki/Correlation
https://en.wikipedia.org/wiki/Correlation
https://en.wikipedia.org/wiki/Causality
https://en.wikipedia.org/wiki/Correlation_does_not_prove_causation

‘Exel amodeyOetl attioAoykn oxeon

avapeoa otnv HMA Kot 6Tov QUTIGUO;

* H peAAovtikn €peuva MPETEL VOL SLEVUKPLVIOEL
OV UTTAPYXEL onUavVTKn Stadopa avVaApECQ OE
XWPEC HE UPnAa entineda dStadpopwv TUNTIWV
PUTIAVONC KOl OE OLUTECG LE XAUNAQ ETLITES L
punavong.

e [MoAU oNUOVTIKOC OTOXOG TNG EPEVVAC ELVOL VO
SleukpwioBel n aAAnAenibpaon yeveTikoU
UTTOOTPWHATOC KoL TtEPLBAANOVTOC KalL N aveUpeon
gVAAWTWV MANBUOUWV ETOL WOTE va xpnoLporninBouv
npoAnmtika peoa (Shelton et al.,2014)

e TEAOC, ONMAVTLKO VO UTIAPYXOUV EVLia SLOYyVWOTIKA
KPLTAPLO YLOL TOV QUTLOUO VLA VAL V0L OL LEAETEC

OUVKPLOLUEC.
YKP HEG Posar, Visconti, 2017




YA PXEL MTPOOTITIKN YL
VEECG Oeparmeieg oTOV
OLUTLOMG!

H npoAnyn eivat
OLKOMLN ONLOLVTLKOTEPN.

Front Psychiatry. 2014; 5: 100.
Biomarkers in Autism

Figure 1
Signaling pathways and possible treatments associated with ASD. Molecules whose mutations or polymorphisms are associated with ASD are indicated in red.
Stimulations and inhibitions are indicated red and blue arrows, res ively. Possible treatments ...



http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldani AA[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldani AA[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Widjaja F[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Downs SR[auth]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Widjaja F[auth]

H evéexoupevn enidpaon tTng

TEXVOAoylac
otoV eykEPalo
ratdLwv Kot epnPwv-

Mépocg 2°

.
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H enidpaon tng
UTtEPBOALKNAC

Xprong
TWV NAEKTPOVIKWV

HECWV
ETUKOLVWVLOC
otov YTvo,

otn Mabnon kot
oto WuyLono.




YIMNOZ, AIAAIKTYO KAI

AAAA HAEKTPONIKA MEZA

YIAPXEL OXEON AVAUECQ oTa TPOoBARMATO UTTVOU
KOlL TN MTw)N oXOALKN enidoon;

Nwc emnpealel N TEXVOAoyio ToV UMTVO TWV VEWV
OTOUWV;

Mowa givat n oxéon datapaywv UMTVOU Kol
VEUPOWY UXLOTPLKWYV SLatapoywyv;

TL MPEMEL VAL KAVOULLE VLA VO TTPOCTATEUGOULLE TA
radLa pac;




H moootnta Ko
n mMoLoTNTA TOU UTtVoU emnpealouV
T HvNpn,
™ padnon
KOL TLC EMLOOOELC
OTLC OTMOUOEC TWV VEWV OTOUWV.

Curcio et al. 2006




METAAH NAHOY2MIAKH MEAETH-NOPBHIIA 2012

Hysing et al. J Sleep Res. 2016 Jan 30. doi: 10.1111/jsr.12373.

To assess the association between sleep duration and sleep patterns and
academic performance in 16-19 year-old adolescents using registry-based
academic grades.

youth@hordaland-survey: 7798 adolescents, 16-19 years (53.5% girls).

Self-reported sleep measures: sleep duration, sleep efficiency, sleep deficit
and bedtime differences between weekday and weekend.

School performance [grade point average (GPA)] was obtained from official

s

UTIVOU Kail TN mTw)Xn oXoAKn enidoon;

NAI!!

OUC TTOU OEV TTAVE KAAQL OTO OXOAELO
aéloAovno


http://www.ncbi.nlm.nih.gov/pubmed/?term=Hysing M[Author]&cauthor=true&cauthor_uid=26825591
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hysing M[Author]&cauthor=true&cauthor_uid=26825591

Mowa elva n oXEon Tou UTNVOU
ILE TN OXOALKN arotuyia;

[NATI KOIMOMAZTE;;;



Ol EMOTAUOVEC TO PAXVOULV...

2e avOpwro Kol o€ aA\a {wa Exouv
BpeL OtL 0 UTvoc ralleL
KPLoLWo pOAO

* VLOL TO 0lVOOOAOVYLKO MOC ouoTNUA

* TO METABOALOUO

* TN UVAEN

* TN pabnon

* ...KOL AAAEC ONLLOVTLIKEC AELTOUPYLEC



e MNawdia & epnfot
* 'YTtvoc

. MéOnon Muwa o0vOetn oxeon!!

e JuumepLpopa

O KaAOC UTTVOC £lval AVOYKOLOG
yla tTn dradikaoia tng pabnonc

KoL Tn AEttoupyia TNC LVARNG.




‘ExeL arnodeyOel otL n moootTnTA KOl N
TLOLOTNTO TOU UTTVOU enmnpealouyV tn

nabnon ko tn pviun.

H €pguva deiyvel oTL

o Untvoc BonBa tn pabnon Kot Tn pvAuUn
HUE 2 CUYKEKPLUEVOUC TPOTIOUC:

1. To atopo mou H&ev KOoLUATAL OPKETA, SHEV UIMOPEL va
E0TLALOEL TN MPOCOXI TOU OO0 TIPETIEL.

2. O umnvoc nailel poho otn ota@Eponoincn Tng
UVAMNG, N omola elvoll amoAUTwWC avayKoia yla th
nabnon vewv mAnpodopLwv.




YIMNOZ, AIAAIKTYO KAI

AAAA HAEKTPONIKA MEZA

Nwc ennpealeL n texVoAoyia Tov UTVO
TWV VEWV QTOUWV;




O cuyxpovoc¢ Tpomno¢ {wN¢g UE TLC

TOWKLAEC HPAOTNPLOTNTEC CUVOOEVETOL

oo EAQTTIWGN TNC MOCGOTNTAC KAl TNG

TLoLOTNTNTOC TOU UMTVOU KATA TNV
€ ela.

O £pnpot to Bpadu oto onity, pic WP TPLV TTAVE YL
UTVO, TLC LEPEC TOU OXOAELOVL:

e 76% BAEmouv TV

* 44% pmaivouv oto Internet 1} otéAvouv pnvopata

* 40% pAovv oto tThAEdwvo

* 26% nailouv nAsktpovika N video games

\




Avookornnon 36 peAstwv aldlwv Kot epnBwv €6eL€e OTL N XpRon

NAEKTPOVLKWV LECWV CUVOEETAL ONUOVILKA LE KABUOTEPNON GTOV

UTvo Kol BPaxUTEPO GUVOALKO XpOVo UTvou.

Aloipopol unxaviouoi evoyomolouvtal yLa tnv enidpaon

TNC XPNONE NAEKTPOVIKWV UECWV GTOV UTVO:

(1)EvOewc UETATVETOUV TNV WP TOU UITVOU 1 AAAEC
SpaoTNPLOTNTEC TTOU CUVOEOVTAL UE KAAN UYLELVN TOU UTMTVOU, TTY
TNV AoKnNon

(2)Auvéavouv tn puaotoAoyikn, cuvalo9NUATIKY KAl YVWOTLKN
EypnNyopan mou nopeUBaivouv otov Unvo

(3)H ek8eon o€ eviovo @wc armo tnAeopaon n odovn computer
Urtopel va KaGUOTEPNOEL TNV EKKPLON UEAXTOVIVNCG,
KoGUOTEPWVTAC ETOL TO KIpKadLavo puduo

Npodavwe, EbnPot pe utepBoALKn XPRON LECWV EXOUV
oLaiitepo kivdouvo yia npofAnupata Unvou.




Environmental and social/ lifestyle neither risky nor protective
factors for adolescent sleep
Meta-analysis 2015

Use of electronic media

** The association between technology use and sleep is not
straightforward

** There are mixed results (television is not related to
bedtime and computer use and internet use are not
always related to poor sleep)

**The use of more than one technological device at
a time, is associated with less sleep but in the

H XPHZH ANQ TOY ENO2 TEXNOAOTITKOY

ME2OY EXElI ZYNAEOEI ME AITOTEPO YINNO



Physiology & Behavior 116-117 (2013) 1-7
Alerting effects of short-wavelength (blue) and long-wavelength (red) lights in he afternoon
Levent Sahin 1, Mariana G. Figueiro

 Light has an acute effect on neuroendocrine responses, performance, and
alertness.

* Most studies to date have linked the alerting effects of light to its ability to
suppress melatonin, which is maximally sensitive to short wavelength light.
Recent studies, however, have shown alerting effects of white or narrowband
short wavelength lights during daytime, when melatonin levels are low.

* While the use of light at night to promote alertness is well understood, it is
important to develop an understanding of how light impacts alertness during the
daytime, especially during the post-lunch hours.

Conclusions

* The present results extend from those performed during the nighttime, and
demonstrate that narrowband long-wavelength (red) light can be used to
increase alertness in the middle of the afternoon, close to the post-lunch dip

TO ®Q2 ENMHPEAZEI TO NEYPO-ENAOKPINIKO MAZ 2Y2THMA, TO

EMNINEAO ETPHIOP2zHz KAI Tiz ENIAO2EIZ MAZ2




The effects of chronotype, sleep schedule and light/dark pattern exposures on circadian phase
Mariana G. Figueiro, Barbara Plitnick, Mark S. Rea
Sleep Medicine 15 (2014) 1554-1564

Background: Chronotype characterizes individual differences in sleep/wake rhythm
timing, which can also impact light exposure patterns. The present study
investigated whether early and late chronotypes respond differently to controlled
advancing and delaying light exposure patterns while on a fixed, advanced
sleep/wake schedule.

O napepuPacelg 6to PpWTLOUO TOU TEPLBAAAOVTOC

ennpealouv Tic pAGELC TOU KipKadLlavoU puOpouU Kot
EMOMEVWE TOUC XPOVOUC EYPNYOPCNC-UTVOU.

wavelengin 1igr N the evening. LIgr garKk exposures were measureqd witn tne
Daysimeter. Salivary dim light melatonin onset (DLMO) was also measured.

Results: Compared to the baseline week, DLMO was significantly delayed after the
delaying light intervention and significantly advanced after the advancing light
intervention in both groups. There was no significant difference in how the two
chronotype groups responded to the light intervention.

Conclusions: The present results demonstrate that circadian phase changes resulting from light
interventions are consistent with those predicted by previously published phase response curves
(PRCs) for both early and late chronotypes.




YIMNOZ, AIAAIKTYO KAI

AAAA HAEKTPONIKA MEZA

Mowa €ivall N oxEon dlatapaxwv UVouU
KOlL VEUPO Y UXLOTPLKWYV dLatapaywyv;




2touc epnPouc untapxet aAAnAenidpaon
petaéu katabAubnc kot Utvou.

H éAAewdn tou unvou avéavel To Kivouvo yla
Sratapoaxec tnc dtabesonc kot poPARpaTa
ocUMMIEPLPOPAC OTIWC, XPON OAKOOA, VOPKWTLKWV Kot
npodiabson yla atuynuata.

EpnPol pe AlyotEPO UYL OXNMOTO UTTVOU EXOUV
XOLLNAOTEPQ Score oTn cuvalocONUATIKN, KOWWVLKA,
OXOALKN Kol PUXOKOWWVLKN AELTOUPYLKOTNTO OTTWC KoLl
otn odalplkn mototnto (WNC.

Ynivog < 6 h, couvdeetan pe kataOAwpn ko xapnAn
OLUTOEKTLUNON.

‘Ymvoc < 5 h cuvdéetan pe stress, kataOAwpn ko
OLUTOKTOVLKO LOEQoMO.




H duapknc xpnon tou dLadlktuou
TIPOKOAEL SLaTapayEC Tou UTTVOU Kot
KataOAwpn, HE

OLUTOUG TTOU TO XPNOLUOTIOLOUV apya
TN VUXTO va lvat mlavotepo
va epdavicouv mpoBAnpoata.




2XEon dlotapoywv UTTVOU Kot
vevpoPuyxlatplkwyv dratapoywv
* O OUOYXETLOMOC TIPpOANMATWY UTtVOU Kol dLatapoywv

¢ 61aBeonc elval yvwoTtog o€ eVAALKEC Kol edroucg

 MaAwota, oL SLatapaxeC UTTVOU ELval Eva armo Ta
ueilova kpLtnpLa peillovoc katabAupnc

* H &éAAewpn vntvou kot n anoppuLOuLoN TG Stabeonc eivar
OUXVEG otnVv edpnPeia.

* MeAEtn £56¢€Lée otL N epnPBeia eival Eva otadlo tnc {wng omov
n EAAewdn UMVvou UMOPEL VO EMNPEACEL TN dL1aBeon vylwv

epnpwv.
 Ta Kopitola €ival MEPLOCOTEPO EVAAWTA.

Sleep deprivation leads to mood deficits in healthy adolescents
Michelle A. Short, Mia Louca
Sleep Medicine 2015




O avenopKnc UTVOG EMNPEAleL
TN cuvaloOnuatikn puOuLoN

Ko tn oXoAwkr) enidoon

* ApKETEG LEAETEG TIAPATIPNONG KAL TTAPEUBAONG EXOUV The Relations Between

Sleep, Personality,

deléeLotLav n evapEn TOU OXOAEioU KABUOTEPNOEL KOTO  |ESTEART T
25 - 85 min, n wpa tou UTtvou 6ev aAAalel aAAd o and School
ednpog KOLudtaL kata 30 - 60 min epLOCOTEPO. Performance in

Adolescents
Ralph E. Schmidt,

Amoreheoua; il
e KaAUtepn mapakoAouvOnon

* Awyotepn umvnAia

* AlyOTEPOG UTVOG OTN TA&N
«  Xoaunhotepa scores KataOAUPNG Ta duopevn anoteAécpata
* Mewpevn katavalwon kadeivng tou QVEMAPKOUG l'{TWOU

¢ Ka\UTepn ouykévipwon glvaw o epdavr) oe

* YynAotepn PabBuoroyia

ednBoug xauniov
KOlVQ)VlKO-OlKOVOl.llKO(I
ETUMESOU.




YIMNOZ, AIAAIKTYO KAI

AAAA HAEKTPONIKA MEZA

TL TPEMEL VA KAVOULLE YLOL VAL
NPOCTATEUCOUE TO TTOULdLA MOG;




JUUTTEPOLGLOLTLKOL, TIPETTEL VAL
OUVELONTOTIOLGOULE OTL:

* H dLapkeLa Tou UTIVOU Kot N XPon NAEKTPOVIKWV
HECWV EMKOLVWVLAC (TNAgOpAONC, NAEKTPOVLKWVY
rioxvidLwy, n/kat internet, Kivntwv tTnAedwvwyv Kot
LLOUGOLKNC) £XOUV COBOPEC CUVETELEG OTNV UYELQL
TWV VEWV OTOHWV.

* BpaxUtepn cUVOALKN SLAPKELO UTIVOU EXEL
OUOTNMOTIKA CUVOEDEL HE XpriON TWV HECWV.

e AVETMOPKNC N KOKNC TTOLOTNTOC UTIVOC O€ VEQ ATOMOL
£XOUV OOPBOPEC CUVETIELEC OTN CWHOTLKA Kot
PUXLKNA VUYELQ, OTLC YVWOTLKEC AELITOUPYLEG KOl OTN
ocuunepitdpopa.



Environmental and social/ lifestyle
risk factors for adolescent sleep
Meta-analysis in a sample of 85,561
adolescents 2015

[> Family environment

** Negative environment was associated with longer
sleep latencies, short sleep duration and later bedtime

E> Evening light

** was related to delayed bedtime and shorter sleep
duration

E> Use of electronic media

*» was related to less total sleep time, later bedtime, less
sleepiness

E> Use of substances

¢ is associated with shorter sleep duration, less sleep
quality




* First the bright light from the screen (TV or computer)
suppresses melatonin production, which is produced by

the brain in the evening as light fades, and which is the
hormone that is responsible for sleep.

To pwc ano tnv 000vn KATACTEAAEL TNV EKKPLON
HeAatovivng.

Ta MLKPOKUMOTOL TTOU EKTIEUTIOUV CUVEXWC OL
NAEKTPOVLKEC CUOKEVEC EMNPEAlouV Tn mapaywyn
HEAATOVIVNG IOV Eival KOKO yLa Tov UTtVo
BpoaxunpoBsopa Kot LoKPOTPOOecO UTTOPEL VA EXEL
EMNTWOELC COBAPEC, OMWCE KAPKIVO KoL EKPUALOTIKEC
VOOOUC.

So turn vour phone/W.iFi off at night to protect vour
melatonin production and have a break from any screen

for at least an hour before bed.




Youngsters should be taught about the ‘healthy’ use
of technology, including taking screen breaks and
understanding that they do not have to be available
24 hours a day.

In a series of studies, hundreds of men and women
aged 19 to 28 detailed their computer and mobile
phone use, including how many text messages they
sent and received, how often they were woken at night
by their phone, how many hours a day they spent at
their computer and how long they would stare at the
screen without taking a break of at least ten minutes.

Some didn’t use a computer at all.
But others claimed to be in front of a screen for up

to 150 hours a week! "
ale and Guan
Sleep Med Rev. 2015




Front Psychol. 2015; 6: 1717.
The Role of Environmental Factors on Sleep Patterns and School Performance in
Adolescents
Dagmara Dimitriou, Frances Le Cornu Knight, and Patrick Milton

* The current findings highlight that, now more
than ever, parents, schools and policy makers
must be aware of the negative effects of
caffeinated substances marketed to students,
and electronic media use on their sleep habits.

BEATLWVOUV TLC OXOALKEC ETMLOWOELC.




EYXAPIZTQ!



Ta Stadopa «ovopata» Tou
OLUTLOMOU Kot Tw¢ aAAagov Sl LEGOU
TOU XPOVOU.

* AYTIZMO2

H DSM-3
e Alaxutn Avamtuéiakn Atatapaxn
(Pervasive Developmental Disorder)

'H

 Alatapoyr Tou E

ddoportoc tov Autiopou
DSM: DIAGNOSTIC AND STATISTICAL

MANUAL OF MENTAL DISORDERS
AMERICAN PSYCHIATRIC ASSOCIATION




Constant Internet access 'causes sleep disorders and
depression with late night users most likely to suffer'

People who make heavy use of mobile phones and
computers run a greater risk of sleep disturbances,
stress and symptoms of mental health

If vou’re having trouble sleeping, don’t bother
counting sheep — just take a break from your
computer and mobile phone.

Scientists warn that using the devices too much can
make it hard to switch off at night.

The Swedish researchers, who also said there were
links to depression, claim many people are struggling
with an information overload caused by the blurring
of boundaries between their work and home lives.




