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An6 TO ~pyaoflpio ESaKTlKfiq Kai AKTl~06lay~UOTlKfi~ 

TOU TopCa XEI~OUPYIKT~~ Kai naeohoyiaq Z~oparoc; 
TOU ~ ~ O V T I Q T ~ L K O ~  TpfipaTOq TOU A~LOTOTEAE[OU na~E~~Ul'Tlpi0~ @ E U U ~ ~ O V ~ K ~ ~ ~  

A~cu8uv~tj~: o ~aerlyrlnjq A. XaT<rlcpUn66rlS 

Z ~ o n d q  our& r q q  cpyau iaq  civar v a  afroAoyrjucr 
n q  p c B 6 k u q  c r r r r ~ v o n p o m a d a q  r i q  o n o k q  x p q u w o -  
~ 0 1 0 ~ ~  01 O ~ O V T ~ ~ T ~ O I  TqC ~ & O Q ( I A O V ~ K ~ ~  KUI VU &KT/- 

ptjU&i TIC U U V B I ~ K C ~  A&ITOUPY~U$ TWV QKT/VO~PUQIKWW 

~ ~ ~ X O V ~ ~ ~ T W V  TWV' ~ ~ I W T I K ~ V  O ~ O Y T I U T ~ C ~ U V  mc 6&0- 
uaAo v k q q .  

T o  U A I K ~  r q q  Epcuvaq a n o r k A c u a v  605 08ovria-  
rpor r q q  Q c u u a a A o v i ~ q q ,  or onoior  & A ~ ~ x ~ ~ K u v  yra r q  
X P ~ ~ U Y  ~ 0 A d 8 6 r V q ~  ~ 0 k l f q  KUI ~ ~ O Q T ( I T & U ~ K ~ ~  n p 0 -  
u B r f ~ q q  y l a  r o  B u p c o c i ~ q  adtfva, T ~ V  CIL~IKI~ pcraxc@i-  
q TWV ~ U V ~ I K ~ V ,  TOV ~ ~ 6 1 7 0  U ~ y K ~ 6 ~ f l U q q  TWV HAQKI- 
aiWv, r q v  f l p q u q  r q q  UR~OTOO~C a u ~ d c i a q  an6 m 
Auxvia r w v  a ~ r i v w v - X ,  T ~ V  nopouuiu  n p o u r a r c u n -  
K ~ V  ~ ~ U Q P I ~ ~ ~ ~ T W V  KO1 T9  x p l f q  U T O ~ I K W V  CICTP~TWV 
mnvoSoAiaq ,  

'000 6i~upuvov~ai 01 yvha&lq TwV E L ~ L K ~ V  yla 
Tiq &n@hap&iq L ~ L O T T ) T E ~  Tllq a~TlVOp0hia~ ~ 0 0 0  

I j tanio~hvs~a~ K ~ T &  TOV nio avapcptopQnl~o ~ p 6 -  
no 6-r~ q aveljeuq Kat ah6ylcq xp l j q  q q  aKT1- 
vopohiaq-X ~ i v a l  6uVaT6 va 06qyilael a& oopa- 
pkq ~ W ~ ~ T I K O U  Kal ~ E V E T ~ K O U  T U ~ O U  PtoAoyt~kq 
PA~PEs. 

0l y v d ~ & t ~  TWV E L ~ L K ~ V  yia TOUS K~V~UVOUC 

an6 nq  noAu xapqhkq 66o&lq, 6nwq eivai au~kq 
TOU 060~Tta~~UC0~ ~ K T I V O Y ~ Q ( P L K O ~  ~xa@paToq, 
eivat nspioptq.&v&q Kat ~ F a i ~ i a q  au~oir o o6ov~ia- 
~ p o q  eivai o& a p ~ e ~ d  ~ E ~ O V E K T ~ K ~ ~  e k q  ankvav~i 
mouq nteavoirq Kiv6irVOuq an6 q v  a~nvopohia 

(Ter - Pogassian 1967, Jones 1968, Upton 1969, 
National Council on Radiation Protection and 
Measurments 1970, Gibbs 1981, Frommer 1981). 

0 n p h ~ o q  o onoioq nrpiCypaw owpa~ i~ l j  
phwq ~Eat~ iaq  0 6 0 ~ ~ i a ~ p i @ q  clltnvoyp&cpqqq 
O~av o Bpe~~av6q Harrison ~ o v  louvio TOU 1896 
(Smith, 1966). 

To n s p t o ~ a ~ t ~ 6  q q  pA6pqq rcai~iaq ~ w v  a ~ ~ i -  
vwv-X avqoirxqo~ Kat ouy~povwq 6paqpio-  
nOiqo& TOUS E ~ ~ L K O I ~ <  Tll$ n~pt66ou E K E ~ V T ) ~  Kal 
an6 T ~ T E  npoorr&e&ta 6Awv Twv E ~ L ~ ~ O V W V  

~Tpk@&TCli PEhTi6lw TWV V E ~ ~ ~ W V  llpOO'Ta- 
oiaq anCvav~i q v  tovi<ouoa a~TtV0~0hia (napi- 
q s ,  1988). 

H pehkq q q  pghioypacpiaq yia Ta paKpo- 
np60eopa oopa~ i~ou  ~unou ano~ehCopa~a m q  
a~nvopohiaq napoucn&<ei av~ies~eq anoQetq, a- 
~ 6 p a  Kat 6TaV ~~yl<piVOVTcll ~ K T ~ V O ~ O ~ K ~ ~  pehk- 
TEC pE ~ E ~ ~ T E S  ~ W V  ~~TP IKC~)V  E~~LKOT~)TWV. H 
peyahir~epq 6iacpwvia napampei~at q mkoq 
a~~ivopohiaq Kai ~ap~ tvoykv rqq  i6lai~epa miq 
xapqhkq 6 0 0 ~ 1 ~  a~nvopohiaq (Kinkel Kai Young 
1955, Smith 1972, Modan Kai ouv. 1974, Jira- 
seh Kat Jirashova 1977, White Kai Frey 1977, 
Wuehrmann Kai Manson - Hing 1977, Reiskin 
1980, Goaz Kai White 1982, Gofman 1982, 
Siroski Kai Taylor 1984, la~wpi6qq 1986, Moun- 
sour Kai ouv. 1988). 0 Smith (1980) avacpkpsi 
d ~ i  o pcyahirrepoq ~ivliuvoq an6 T L ~  xapqhCq 
~ ipkq  TOV 6 6 0 ~ ~ ~  TOU ~ ~ ~ V T L ~ T ~ U C O ~  CIKTLVOYPQ- 
cputou pqxawjpa~oq ~ i v a l  01 66aciq mouq yevs~i- 
~ o d q  a6kvsq ~ w v  aa8evdv. 01 n~p1oo6~epoi my -  
ypacpsiq avacpkpouv o n  q wpp&~o)Cil q q  
O ~ O V T L ~ T ~ ~ L K ~ ~ ~  ~ K T ~ v o ~ o ~ ~ C J T ~ ~  C X l l  y&VETiKf) 6 6 ~  
TOU nAq0uapou ~ E V  ~ i v a i  ap&Aq~ka, aqpe~hvo- 
vTaq ouyxpovoq q v  aqouxia ~ o u q  yia v v  aA6- 
ytom Kai 6ixwq ~ i q  a n a p a i q ~ ~ q  npocpuA&5&iq 
xpfictq TWV a~~ivwv-X, rl onoia au(&v&t ~ o u q  ye- 



VETLKOL~~ ~iv6irvouq an6 q v  tovi<ouoa ~ K T L V O ~ O -  

Ma. (Ennis - Berry - Philips 1967, Mason 197?, 
Barr Kat Stephen 1980, Swicton K ~ I  ouv. 1980, 
Frommer 1981). 

H E ~ v L ~  Ynqpeuia A~~~vonpomauiaq (Natio- 
nal Radiological Protection Board) mq  M. B~ET-  
TaViaq 8 ~ ~ 1  E K T ~ ~ C J E ~  q V  060V~la~plKfi ~ K T ~ V O ~ O -  

yia ws O V ~ ~ T U Q Q O ~ O ~  E L B L K ~ T ~ T ~  (Wall Kal Ken- 
dal 1983). KaTh q V  ibta Ymlp~da q 0 6 0 ~ ~ l a ~ p l -  
Kt) Q K T L V O ~ O ~ ~ ~  p ~ i a ~ u  TWV E T ~ V  1957 - 1977 kx&l 
napouoldoel via autquq q q  ~ h t q q  TOU 500%, oe 
a v ~ i 8 s q  ps q v  la~pimj ~nvohoy ia ,  q q  onoiaq 
q ad$qOTl K ~ T &  -n\ 6thpK~ta m q  16taq E [ K O C T ~ E T ~ ~ ~  

eival m q  ~dcqq TOU 50% (Kendal Kal ouv. 1981). 
EKTlvhVTaq q E ~ v L K ~ ~  Y n q ~ ~ U i a  A K T ~ V O ~ ~ O -  

maoiaq q q  M. Bpr~~av iaq q v  aucqnmj ~ h u q  
lTlS 060V~laTplI@~ a ~ ~ l v o h o y i a ~  KUl El5lKQ V V  
avdnTU$rl TOV ~ T ~ V O P ~ I K ~ V  ~ K T I V O Y ~ ~ ( P L K ~ V  pq- 
xaqpd~wv, enlo-tjpave on  Ta ogkAq q q  060- 
~TlaTplKfiq 6 l ay~~~T lK f i q  aKTl~0~0hiaq n&ptKki- 
ouv ~Clnolo ~iv6uvo yia TO y e v ~ b  nhqeuopb. fla- 
~ 6 p O l ~ q  A E ~ T O ~ ~ ~ & ~ E S  yla q\l aUt~)TU(il Thw q< 
060vna~p~~f iq a~nvopohiaq 01 onoieq va ago- 
podv &Ma ~ p d q  ~ E V  av~up8eq~av o ~ q  ALE~VT) 
P~phkoypacpia. YnClpxouv opwq spyaaieq 01 onoieq 
~ v ~ Q L ~ Q u v  unoAoy~q,iouq ~ w v  ~pqcflpono~oirp&- 
vwv a~nvoypacpuchv nAa~t6iwv avh 1000 d~opa 
yevu<oII nhqeuopoir, 01 onoisq o6qyouv ae avhho- 
ya ouyn~pdoya~a. E T ~ L  TO 1970 o unoAoylop6q 
au~oq yla T L ~  H. l l  .A. f i~av 1.400 a~~ivoypacp~d 
EV60UT0pa~Kd nhaKi61a av6 1.000 d~opa y&vl~olj 
rrhq8uq.10~. To 1974 arq t oq6 ia  1.500 nAa~i- 
61a Kal q v  lanwvia 855 nAa~i6~a avh 1000 
h~opa yevl~olj nAqf3uopoO. TO 1977 a q  M. 
B ~ E T T ~ V ~ U  o i61oq unoAoyrupd$ &boo& 225 nha~i-  
61a avh 1000 d~opa (United Nations Scientific 
Committee on the effects of Atomic Radiation 
Report, 1977). 

E~onoq aumq q q  spyaoiaq eivat va ~aeopi- 
081 Tlq ~ E ~ O ~ O U S  TIC O T [ O ~ E ~  ~ ~ U ~ ! . ~ O ~ O L O U V  01 

060~~ ia~pO l  TllC, O E ~ U ~ ~ O V ~ K ~ C  yla p&iWo?l 
q q  a~~tvopohiaq crrov E ~ U T ~  T O U ~ ,  TO npoo~nl -  
Kb TOU 0 6 0 ~ ~ l a ~ ~ & i 0 ~  Kat TOUS aoe&v&iq, Kae8$ 
KaI va EKTL~I~UEI TIC; QUV&~KB(; ~ E ~ T O V P Y ~ ~ ~  TWV 

ClKTl~Oypa~lKhV ~qXaV?lphTOv OTa t61wnKd 060- 
v~ ta~p r i a  q q  O~oUahOvkrlq. 

YAIKO KAI MEOOAOt 

Rc U A M ~  ~~UtpOnOl?)e~~aV 605 060VTkaTpl- 
K& a ~ ~ ~ v o y p a c p ~ ~ t ~  vqxavrjpa~a Ta onoia ppia~o- 
VTal CE ha~oupyia o& ~ V T ~ ~ T O ~ X O  aplep6 16lOT1~8~ 
08av~~a~pehv  mq Occroghovi~qq. Rq pCBo60q 

N. IlAPIZHZ KAI ZYNEPT. 

~pqUyt0nOlfieq~~ kva kVTlJn0 ~p~qpaTOh6yl0, 
m o  onoio ~a~aypacp6~av 01 anav-t-rioetq ~ w v  
060V~ld~pWV KaTh Tll 61dpK~la np0oOlXKfiq ULJvk- 
V T E U ~ ~ ~  pe T O U ~  uuyypaqeiq q q  spyaoiaq. To 
~ V T U ~ O  nspleAdppav& ~ p W ~ f p ~ t q  ~ X E T L K ~ ~  pE: 

1. Tq xpfiuq poAup6lvrlq no6thq 
2. Tn np0UTaT~UTl~fi~ np0oefiKqq yla 

TO ~ ~ U ~ E O E L ~ )  a6Cva 
3. Tqv E L ~ L K ~ ~  ps~ax~ ip~ (5~ )  yuva~<hv 
4. T ~ v  ~Ualoeqda TUV a~~lV0ypCl~ l~hV rrhM1- 

6iwv 
5. Tq wfiq UlJY~paqf ip~v TOV aKTtVOypa- 

C ~ I K ~ V  rtAa~16iOV 
6. Tq ouy t<phq~  TOU ~ K T ~ V O ~ ~ ~ ~ ~ K O U  nhmt- 

6iou pe TO xkp~ m o  m6pa TOU aaeswj 
7. Tqv a n 6 o ~ a q  TOU O ~ O V T I ~ T ~ O U  an6 q 

Auxvia & K l l o ~ ~ q  TWV ~ K T ~ v ~ v - X  KaTd q 6thp~na 
~ E ~ T O U ~ ~ ~ U S  TOU ~)(aVfipaTOq 

8. TQV nap0~oia ~ ~ O ~ T ~ T & U T ~ K ~ V  bacppaypd- 
TOV 

9. TO ~ i 6 0 $  TOU U ~ ~ K O U  TOV ~ ~ o U T ~ T E U T ~ K ~ V  

6tacppaypd~wv 
10. Tq x ~ f i q  ClTOplKhV p e ~ p q ~ h v  ~ K T ~ V O ~ O -  

Aiaq. 
7 ,P 'M: 

AnOTEAEZMATA 

0 1  anavnjoeiq TWV 605 06ov~lh~pwv ~aclvo- 
Clljeq~av pe q pofieeia qAe~~povt~oO unohoylonj 
oOpcpwva pe q o&tpd ~ w v  epwsrjoewv TOU EVTU- 
nou Kat 86woav Ta napa~hrw allOT~h8~aTa: 

1. An6 TO ~ U V O ~ O  TOV ~ ~ ~ V T L ~ T ~ W V  TOU ~ h l -  
KOU q q  kpeuvaq, 6nwq cpaive~at mov n iva~a I, 
p 6 ~ 0  To 5% )(p~olpOnOl~~ ~ o A u ~ ~ L w ~  n06td yla 
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q v  npomaoia TWV YEVVT)TLK~V aZjCvwv ~ w v  
aoCI&vhv. 

2. ZOpcpova pc TOV nivma 11, civa cpav~p6 6 n  
~ 6 ~ 0  TO 2% TWV O ~ O V T ~ ~ T P W V  XPT)U&~O~OLE~ WO- 
~T~TEUTL@ np0~8 f i q  yla TO & . J P E o E ~ ~ ~ ~  a6Cva. 
Zuy~plvov~aq Ta a n o ~ ~ h C w a ~ a  TWV nivd~wv I 
Kal 11, yivc~al cpavrpb 6 ~ 1  q npomaoia TOU Oupc- 
0&16fi a6Cva 6~ ~ E O P E ~ T ~ L  an6 TO Y E V L K ~  060vT[a- 
rpo TO (6t0 qpav~ucfi 6noq T) npomaola rwv 
Y E V ~ T K ~ V  a6Cvwv. 

EwpCpwoq TOU o5ovnd~pou yra wv ~arduracq 
n ) ~  yuvaika~ aoBsvo0~ 17 orroia rrpd~&rral va 

a~nvopo/\q$d. 

3. TO nOoOOT0 TWV 060~~1dTpW~ 01 0lIOiOl 6~ 
pw~ouv pia ywaka av &[vat CYKUOC, d p ( p ~ v a  CIE 
TOV n iva~a Ill, sival 39%. 

An6 TOV niva~a 1V cpalvs~a 6n an6 ~ o u q  369 
O ~ O V T L ~ T P O U ~  01 OT[O[OL <I~To~/ &VT)~&PWOT~ yla nl- 
CIaa cy~upodvq TWV aoecvhv ~ o u q  TO 20% 
cIva1 C~oipo va a~~ivopoAf im~ Via Cwuo xwpiq .va 
un6px~l td ia i~~pa oopapfi 6~6~1qT). 

nlNAKAZIV 

4. Eival yvwmo 6 ~ 1  pia ~otvt j  pC606oc: yia q 
pcLwq -iT)q ~ K T ~ V O P O ~ ~ ~ C  oTOV ao6sM &[vat T l  

xflfi0Tl EUC~[&QTWV ClKTt~Oypa~tKh~ nhCl~d[Wv. 
An6 Ta ano~cACopa~a ~ c :  epcuvaq cpalv~~at 6 n  
l l ~p l0~6T~pO l  an6 TOUS p lodq O ~ O V T ~ ~ T ~ O U ~  TOU 

Euaroeqoia rwv a~nvoypacpr~dv rrAa~rBluv 



18 N. flAPILH): KAI IYNEPT. 

6riypa~oq OE noaoo~6 55% xpq~onolouv am-  
voypacpwd nha~ iba  Ektaspeed, TO 29% Ultra- 
speed Kal TO un6Ao~no 16% nAa~i6la dyvwaqq 
&ualoeq aiaq . 

5. 0 1  219 060VTiaTpOl TOU ~ E ~ ~ ~ ~ T O C ,  010- 

noiol ano~ehouv TO 36% TOU ouv6Aou TWV 060- 
VTL~TPOV, Q U Y K ~ ~ T O ~ V  p& ~ L C ~ ( P O P & T ~ K ~ ~  OU)(V~TI)T~ 

TO rrha~i6lo p& TO ~CIXTUAO (JTO U T ~ V ~  TOU aoe&- 
vr5. 

And au~odq, oirycpwva pc TOV n iva~a VI, TO 

12% UUYKP~TE~ ~T&VTOT& TO nha~i610 C(E TO )(&l 

OTO CTTbpa TOU a ~ e & M .  A U T ~  K Q T ~  yVhpTl Pa< 

nlNAKAE VII 

allOT&h&i ~ ~ K E T &  UWh6 llOoOC7~6. 
6. H ~pqolponoiqq ouy~paqapwv TWV 

a~nvoypacpl~hv nAa~t6iwi ~cpapp6<~~a~,  onoq 
cpaivs~al an6 TOV n iva~a VII, pbvo an6 TO 7% 
TWV O ~ O V T L ~ T P W V  q q  ~~ooahoviKqq. 

7. TO 51% TWV O ~ O V T ~ ~ T P O V  TOU 6&iypa~Oq, 
6nwq cpa i v~~a~  mov n iva~a VIII, ~ ~ K E T ~ L  K ~ T &  q 
616p~Ela q q  ~ K T ~ v o ~ o ~ ~ ~ ~  U& an0UTaq pEya- 
A l j ~ ~ p q  TWV 2 ~ ~ T P W V .  

Amdo~aoq rou odovndrpou and rqv ~~rpaArj rou 
pqxavrjparoq ~ a r d  rq kdpK&la r q ~  c~rropni)~ 

An6 q V  avdhuq TWV an~T&h&~dTWv TWV II- 
vh~wv Vlll Kal IX, 06qyoOpam& o ~ o  oupnkpacrpa 
OTL TO C(EY~A~TEPO ~ 0 0 0 ~ ~ 0  TOV O ~ O V T L ~ T P O V  TO 
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onoio n&tOapx&I m v  Mpquq rqq opE)11$ an6- 
m a q q  an6 rqv acpaAT) TOU pqxavripa~oq K ~ T &  
TI) 616pKtla TTl$ E K T X O ~ ~ ~ ,  O T & K & T ~ ~  Kai IdCftU an6 
npoma~cu~u<& 6lacppd~a~a. 

8. H wfiq TI~oUT~T&UTLK~V 6iacppay@l~wv 
acpwva p& TOV nivcxa IX u1oee~ei~al arc6 TO 

61% TWV o ~ o v ~ & T ~ ~ v ,  01 O ~ O ~ O L  ano~&AoOv TO 

Wypa TOU uAwoO pa$. 
An6 t o  nzlaaard amb p6vo TO 5,5% ~ q m -  

w n o d  n6w) poAw6tvq ~a-ramcufj yia rqv npo- 
mada an6  TI)^ aKTivopoh[a. To untlholno nooo- 
C J T ~  TWV O ~ O V ~ & T @ W V  )@T)UI+.IoTIoid npOmaT&U- 
TIK& 6iacpp&ypa~a, T) napouoia ~ w v  ono[wv E ~ V Q ~  

~ ~ T ~ W P ~ T I I ~  &SatThq Ttlq ~CtTaUK~ufjq T) TTl$ 
6ia~6q~quqq TOU ~ b p o u  TOU O~OVTICLT~ELOU. 

9. Ta U ~ K &  K ~ T ~ U K E W ~  TWV ~ ~ O U ' T ~ T E U T K ~ V  
61acppay~16Twv rpaivowal aptBpq~i~& Kai K ~ T &  
~ ~ a ~ o c m a i a  avahoyia mov nivcxa X. 

10. To nooom6 TWV 060vnb~p-bv a onoioi 
~pqUI+.IonoloOv aroyu<oOq ~ C T P Q T E ~  ar<nvopoh[aq 
cpah-ral an6 TOV rrtvaKa XI & n  &ivai0,5%. 

nap& TO y&yovoq OTL r) Ai~0wjq Enl~ponfi 
A K T ~ v o ~ ~ o ~ T ~ C T ~ ~ ~ ,  01 K C ~ T & U E ) U V ~ ~ ~ ~ & ~  06~)yisq 
m q  Eupwna'i~fiq K01~6qTaq Kat T) EMqvwfi NO- 
po0coia ovvimolSv q xprjoq poAuP6ivqq npoma- 
T E U T L K ~ ~ ~  noBi&q, auM ~ p r p i p o n o ~ i ~ a i  pdvo an6 
TO 5% TOU ouv6Aou TOU 6&iypaToq TOU uhl~ou 
paq (I.C.R.P. 1969, Euratom1579 1976, @.E.K. 
1 978). 

Epyaaisq oi onoisq Bylvav o ~ l q  H.n.A., om 
M. Bpe~~avia Kai o q v  AUoTpahia aivouv av~ i -  
molxa ~ O ~ O O T &  82,5%, 54% Kai 84,2% (Kau- 
gars ~(11 OUV. 1985, Smith 1969, Mounsour Kat 
auv. 1988). 

K ~ T &  TOUC Bean Kat Devore (1969) Kat l a ~ o -  

p&i~Ul l  T?l< UKT~VO~OAT)CJI"~S oTOUq Y & ~ T ~ K o ~ <  

a6Cvsq kwq Kai 95%. 
IlapoAo nou 01 Braestrup (1942), Nolan 

(1953), Cohen Kai Stanford (1959), Gildunhorn 
(1 960), Wuehrmann (1960), Janney (1 962), 
Hanower (1963), Richards (1 968), Barr Kal 
Stephens (1980), Frommer (1981) Kal Goaz Kai 
White (1982) avacpkpouv 6 n  rl o u y ~ B v ~ p w q  
a~~lvopohiaq O T O U ~  ~ E V V T ) T U < O O ~  a6kvsq eeai~iaq 

IllNAKAZ XI obov~m~pucfiq a~nvoypdcpqoqq rival purpfi, &pe[q 
nim&Ooupe 6 n  nat6t6 Kai npboona Ta onoia @pi- 

Xptjoq p& rpqrrj a~nvofloAla~ oKovTai oc qhutia avanapaywMq npknei va npo- 
C~T~TEUOVT~~ .  

0 1  Modan Kal ouvspy. (1 974) avacpkpouv 6 n  
undpxouv ano6riq~tq 6 u v a ~ o q ~ a q  &pcp&v~oqq 
~ a p ~ i v o u  aTo 0upsoet6fi abbva ~ w v  nat6ioiv 
a~opa Kai mtq xapr)ABq 60as1q ~ w v  65 rads. 
AK0pa civat yvwo~o 6 ~ 1  o 0upsost6fiq a6bvaq 
TWV natbthv ~ i va t  nsp~ooo~epo cuaioerl~oq o-rqv 
a~nvopohia an' 6,n TWV ENALKWV (Silverman Kai 
Hofman, 1975). 

~ iva ;  pdh~ov E U T U X ~ ~  TO y~yov6q OTL T) E K ~ O -  

pllfl TOU ~ U P E O E L ~ ~ ~  a6kva K ~ T &  TllV 060~TlaTplKfi 
a~nvoypacprloq sival pu<pfi. Oi Siroski Kal Taylor 
(1984) os pia pshkq T O U ~  ank6~tSav ~ T L  Q 

x~fi0Tl lIp~oTaT&U~lKfiq np00E)fiKQq yia TO 0lJp&- 
oedfi a6kva ~nlcpbpsl psiwoq a~~~vopohiaq m q  



N. nAPIEHt KAI IYNEPT. 

~6Eqq TOU 33 - 84%. I q v  i61a spyaaia avacpk- 
pETa1 OTL r) x ~ f i q  ~ ~ ~ O ~ T ~ T E U T L K ~ ~ ~  lKp0~8fiKllq 
yia TO f)up&0&~6rj a6kva m a  natdld npoocpkpst 
pia p e i ~ q  a~~ivopohiaq aTo 6Cppa a v ~ i o ~ o l x a  ps 
TO eupeoe~6fi a6kva q q  T&E?~s TOU 63 - 92%. 

'Ohoi oi E L ~ L K O ~  o-upcp~vouv 6 ~ 1  TO avan~uao6- 
psvo Cpppuo siva t6tai~epa euaioeq~o m v  iovi- 
<OUU~ clK~lVQp0hiU KCIT& Tfl b\hp~&la TWV 

15 n p h ~ w v  sp6oy6~wv (Ennis Kal ouv. 1967, 
Manson 1977, Wuehrmann ~ c x l  Manson Hing 
1977, Smith 1980, Barr Kai Stephens 1980, 
Frommer 1981, Goaz Kal White 1982, la~wpi6qq 
1986). 

Ensdo apK&Tkq Y U V ~ ~ K E ~  ~ E V  6 x 0 ~ ~  ~ v T W -  
98&i 6 ~ 1  &iva kyKU01 K ~ T &  q 616pK~iCl TUV nph- 
TWV ep60p66~v, q anbonaq q q  nhqpocpopiaq 
an6 TQV Q~QVT~UTQQ RQlY an6 q V  aKT1~0ypa~lKfi 

T ~ m ~ r r o W ~ * - - - - -  
All6 q p&MTtl TWV ~ ~ ~ o T E ~ & ~ . I & T W V  TUV nlv&- 

KUV Ill Kal IV cpaivs~ai 6 ~ 1  TO 60% nepinou TWV 

O ~ O V T L & T ~ W V  q q  O&ooaAovi~qq sivai nt8avo va 
a~~ivopoAfio&l pia Cy~uo. 0 Smith (1 980) ouvtcrta 
va anocpsiryoups q v  a~~ivoypdrpr lq plaq EYK~OU, 
6x1 ~ 6 0 0  y i a ~ i  o ~iv6uvoq yia TO kpppuo eivat 
npaypa~w6q 6oo yia va anocpuyoupe pta ~ E M o -  
V T K ~  616v~F;rl q v  aoee@ paq, av au-ctj yevN- 
eel an6 ono~a5fjno~e &hhq a t~ ia  6va pq cpuo~o- 
Aoyutb nadi. 

Eivai p6oa mov avepwnlvo x a p a ~ q p a  yka q 
pq~kpa va ava<qfloei TO a i~ to  q q  avwpahiaq 
TOU nat6tou q q  Kai rival cpuai~o ps q 6qpooto- 
qTa  nou kxouv o ~ i q  pkpsq paq Ta 8k1;a~a q q  
iovi7;ouoaq a~nvopohiaq va <qqeouv &ueOveq 
and TOV O~OVT~QTPO.  Z q  p d q  q q  enloqpovi- 
Qq aArj8s~aq o npaypa-ru~bq K ~ V ~ U V O ~  sivai aps- 
Aq~Coq, aM6 yta 6Aouq rouq npoqyoupevouq A6- 
youq q a~~~voypdcpqorl plaq E ~ K ~ O U  0a npknei va 
yive~ai ago0 n p w ~ a  e~av~hqeouv bhrq 01 K A I V L K ~ ~  
pb0060t yla 6t&yvwoq Kat n & v ~ a  pe ~ 1 7  xpqotpo- 
n0iTlCJTl ~ 0 h u p b ~ q  ~ ~ o C ~ T ~ T E U T ~ K ~ ~ ~  no61bq. 

Mla onou6aia pk8060q yia q peiooq q q  
a m n r o f 3 ~ ~ ~ * X f Y i t e q ~ ~ ~ # ~ ~ 0 - -  
ypacpl~wv nAa~t6iwv (Council of dental materials 
and devices 1968). npoocpa~eq pe Ak~eq ank6et- 
F;av ~ T L  q xpf iq rrha~diwv ~ a x u q ~ a q  E a v ~ i  TWV 
nhaK16iOv ~ a x u q ~ a q  D ~nicpkpouv p e i o q  q q  
aKTt~0p0hiaq kUq Kat 50% xwpiq OTl~avTlKfi an&- 
A~ta  q q  oacprjvs~aq Kal q q  a v ~ i e s q q  TOU nha~t -  
6iou (Shira, 1981). 

Ta a~nvoypacp~~6 nAa~i6la ~ a x u q ~ a q  E eiva 
16avl~d yta q xpqoiponoiqq q q  nap6AAqAqq 
T E X V ~ K ~ ~ ,  dnou ot ~ p o v o ~  s ~ n o p m q  scat~iaq q q  
T E X V I K ~ ~ ~  siva~ 16laiT~pa au<qpCvot. Tta va snl~u- 

XEL K U V E ~ ~  KahuT~pa aKTlV0ypacpiK6 alloT&hkwa- 
Ta pe q xp f iq  ev6q E U ~ [ U ~ ~ T O U  nha~t6iou, sivak 
noMBq cpopkq anapa iq~o va ~pononot f io~i  TO 

~ K T L V O ~ ~ ~ ~ I K ~  pTlx&V?lpa fi Tlq T E X V L K ~ ~  hfi@qq, 
n . X  ahh&<ovTaq q v  TEXV~K~) q q  ~LXOTOC(OU HE 
TV nap&AAqAq TEXVLK~~, ~ E L ( ~ ) V O V T ~ ~  TO mA TOU 

pqxaapa~oq, a v ~ i ~ a e i m h v ~ a q  TO pqxav1~6 
xpovo61a~6nq p& ~ A E K T ~ O V L K ~  Kal ~p~(Tq.10~Olh-  
vTaq ~ninACov npomt8Cp&vo qep6' sival Aotrtov 
6uva~6 va ~pqoiponolfiosi ~avs iq  8va suaio0q~o 
nha~ ibo  xwpiq oqpavnKTj psiwoq TUV btayvwo~i- 
KOV Asn~opsp~tOv (Shira 1981, Kaffe Kai ouv. 
1 984). 

H X P ~ W  o u y ~ p a v a p ~ v  TWV aKTlVOypacp1- 
K ~ V  IThaKl6iWv ~ ~ O T E A E ~  kva 6M0 Tp6n0 p&[Wqq 
TTlq aKTlv0~0hiaq OTOV aoe&*. 01 UlJyKpaTllM- 
psq ent~pknouv q v  K ~ A O T E ~ ~  ~ o n o e b q q  TOU 

l 0 l L ~ l I l l l f i K Y )  &Eov~ TWV ---- 

~ O V T ~ ~ V ,  K ~ ~ T O U V  TO nhaKi610 &lTin&50 Kal UnO- 
p0qe06~ q V  K ~ T E ~ ~ u v U ? ~  Ttlq K E V T P W ~ ~ ~  

a ~ ~ i v a q .  ME T O U ~  napandvu ~p6nouq pe~hvs~at  
aT0 E A ~ X ~ ~ T O  T) W X V ~ ~ T ~  rnav&Aqt&qq TUV 

a~~tvoypacpihv (Smith 1980, la~opi6qq 1986). 
To evlilacpkpov yta q v  a~~tvonpoo~aoia  6ev 

npbnsi va e<av~Aq0ei povo yia TOV ao0ewj, aM6 
8a npknsl va ava(qq8ei Kal yia TO xrtploril TOU 

a~nvoypacpucotj pqxaw)paroq. To Eevi~6 Zup- 
pouhio yia i a ~ p i ~ k q  kpsuveq Kai kpeuvsq Yysiaq 
q q  Auo~pahiaq avacpkpel o n  K & ~ E  npocpljhacq 
q onoia U L O ~ E T E ~ T ~ ~  yta TOV ao8eN npoocpbps! 
Kai a v ~ i a ~ o i m  npocpuhcq OTO xsipioTi) (National 
Health and Medical Recearch Council, 1981). 
0 flapioqq Kai ouvspy. (1986) avacpkpouv d ~ i  q 
pkyioq ~ n i ~ p s n q  66077 ~ d n o u  ohd~Aqpou ohpa- 
 TO^ yia ~ o u q  ~nayyehpan~d a ~ o A o 6 p ~ v o u q  p& 
q v  a~nvopohla ~ I v a l  5 fads rquiwq. 0 1  ibloi q -  
~ E ~ ~ V O U V  6~1, aV 0 O ~ O V T ~ ~ T ~ O ~  q p e i  Ttq WOI- 
xeih6etq npocpuACI~e~q, eivat anieavo va nAqol6- 
act a u ~ b  TO opio. H nio snl~iv6uvrl 6 o q  yla TO 

xeipio~fi npoCpxs~ai an6 q 6eu~epoyevfi Kal q 
b~axsdpevq a~~lvopohia, 01 onoisq npokpxov~ai 

- ~ D ~ ~ ~ ~ Y I T O T O U  aaeea, ~ o u q  qepouq TOU 
- - - - - - - 

~ T ~ X ~ V T $ I ~ T O ~ ,  TOV n h C l ~ T l K 0  qpslaK6 K ~ T E U ~ U -  
v q p a  Kai q v  andhela m~tvopohiaq an6 q v  KE- 
cpahfi TOU a~~~voypacp i~ou pqxa\r?pa~oq (Barr Kai 
OUV. 1963, napiqc; I 988). 

H 6eu~epoyewjq a~~ivoPohia r ~ n k p n e ~ a t  an6 
TO npoowno TOU a o e ~ w j  o onoioq a~~tvopohsi- 
Tal, 6t&lJefiV&~al np0q 6AEq TIC KaT&lJelhC7&1q Kal 
sivai nepioa6~epq an6 q v  nhruph q q  ~ecpahfiq 
TOU aoesvlj npoq q v  onoia p p i o ~ e ~ a l  q Auxvia 
TWV ~ K T ~ V W V - X  (Arnold, 1973). AV 0 x & ~ l ( ~ f l q  
6ev eival ~ U V ~ T O  va ~~ IUKET~L niow and npoma- 
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T&UTLK& 6iacpp&ypa~a, q aocpaACm~pq e C q  rivat 
niaw an6 q v  ~scpahfi TOU aaeswj ur a n 6 o ~ a q  
2 ~ouAd~imov ~ C T ~ W V  Kai (JE pia BCq 90" - 135" 
a& U X C q  pE V V  K Q T E U ~ U V ~  WC K E V T P I ~ ~  ~ K T ( -  

vaq (Rolofson Kai uuv. 1969, Triolo Kai ouv. 
1979, la~wpi6qq 1986). 

Eivai yvomb  TI 6Aa Ta a~~ivoypacputd pqxa- 
vrjpa~a Gxouv anhA~ta a~~lvopoA[aq. H a n h h ~ ~ a  
~ K T L v o ~ o M ~ ~  an6 q V  K~cpClAfi TOU pT')xampaTOq 
6rv npCn&~ va unrppaivei Ta 100 mR av6 hpa Kat 
UE anbmaq rvbq (1) ~CTPOU an6 q v  ~ o ~ ~ a ~ f i  
tqAi6a TOU a~nvoypacpi~od pqxavripa~oq (LC. 
R.P. 1960, N.C.R.P.M. 1961, Code of Practice 
1 972). 

AV KCU TO lI0fJb Ttlq C ~ K T L V O ~ O ~ ~ ~ ~  TO 0n0i0 
npoCpxs~al an6 q v  anhheia aK~ivopoAiaq an6 
wv K E Q ~ A ~ ~  TQU ~qxavl jpa~oq siva~ pi~p6, 6Ao101 
uuyypacpeiq avpcpwvoljv 6 ~ 1  au56vst q ysvs~u~fi 
6 6 q  TOU rrlqeuapolS ouvok~d (Braestrup 1942, 
Nolan 1953, Cohen Kai Stanford 1959, Gildn- 
horn 1960, Wuehrmann 1960, Janney 1962, 
Janower 1963, Richards 1968, Barr Kai Ste- 
phens 1980, Frommer 1981, Monsour Kal ouv. 
1988). 

r l '  aUT6 ElliKpaTE~ 17 &llO@ll OTL Ta ~ K T L V O ~ O ~ L -  

K& pqxawipa~a €la npi;nct va G ~ ~ X O V T ~ L  nspto6i- 
K& yla a n h h ~ a  aKnvOp0hi~q an6 q v  ~~cpaAfi TOU 

~ x a M p a ~ o q  an6 Cvav E ~ E L ~ M E U ~ C V O  T E X V K ~ .  
Oi Triolo Kal ouv. (1979) ouv~molSv ~ T L  avc- 

{ d p q ~ a  an6 q B C q  Kat q v  anoa~aoq TOU XEL- 

p lm j  an6 q v  rrqyrj TWV a~~ ivov-X ,  o 060vTia- 
TPOq 8a npkn&l Va 90pd ~ ~ O ~ T ~ T E U T ~ K ~ ~  no616 
6;rav p p i m ~ ~ a ~  pCoa m o  ~ W ~ ~ T L O  TWV ~KT~VWV-X.  

'Eva pEyClh0 ~OUOUTO O ~ O V T L ~ T ~ W V  a' aufi 
q v  Cpsuva, n~pInou TO 61°h, ecwpouv 6 ~ 1  TU 
n p o a ~ a ~ r u n ~ d  6tacppdypa~a Eivai anapaiq~a yla 
-qv npomaoia T O U ~  an6 -qv a~~lvopohia. H Ka- 
TC~(JKE@ TWV T[POUT~TEUTLK~V ~ I ~ ( P P Q ~ & T W V  TOU 

uhi~ou q q  Cpsuvaq an6 q v  &now TOU uAu<olS 
K ~ T ~ u K E U ~ ~ ~  npoocpbpei ~ K ~ v o ~ o ~ ~ T L K ~ )  TIpOoTaoia 
ap~s i  o xs~ to f lq  va p p i m ~ ~ a ~  TOUACLXL~TOV OE 

anbmaq 2 pC~pov anb q v  q y r j  TWV a ~ ~ i v w v -  
X. 

EtiS~fi npbv~ica 8u np8ns1 va Aappdve~al yLa 
Ta pCAq TOU npoawn~~olS TOU 060v~ia~pslou 
~aedq Kal yia Ta p ~ ~ q  TOU ysvuto~ nhqeu~oir  Ta 
onoia ppio~ov~at q v  aieouaa avapoNq. na- 
p6MqAa 8a npCne1 OL ~oixot 0 Ta napheupa Ta 
onoia xwpiZ;ouv q v  aieouoa TWV a~~ i vov -X  an6 
TOUC ys~~ovutouq xhpouq va npoocpkpouv utavo- 
~OL~TLKT) npomauia. 0 paep6q q q  ana~olSpeqq 
npomaoiaq rSapr&rai an6 TO c p ~ p ~ o  epyaoiaq 
TOU pqxaVISpa~oq, q v  anomam) TQU pqxamipa- 

TO< an6 TO np6awno yla q v  npomaoia TOU 

onoiou un&pxa TO rvEiiacpkpov, q v  ~ d q  AEL- 
~oupyiaq TOU pqxawjpa~oq, q v  rualoeqoia TOU 

a~~ivoypacputo~ nAa~l6iou, TOV naijhyov~a xpfi- 
q q  TOU pqxawjpa~oq, TOV naphyov~a anaax6- 
Aqqq KaL q v  andAsia a~~ivopohiaq an6 q v  KE- 

cpaAfi TOU pqxampa~oq. 
Mia p&ACq q onoia Cyivs TO 1955 q v  Mayo 

Clinic TWV H.n.A. an6 T O U ~  Kinkel KCU Young 
(1955) ano~&AuQ& 140 yta~poOq KaL 52 o6ov~ia- 
TPOUS pE ~ K T L V ~ ~ E ~ ~ ~ T ~ T L ~ Q  UTa X C ~ M  TO ~ 0 1 ~ 6  
xapa~qplmu<b ~ A W V  Tov 0 6 0 ~ ~ 1 6 ~ p W ~  f i~av q 
o u y ~ p 6 q q  TOU a~~ivoypacp~olj  nhaKdiou pe TO 

xkpl U"f0 ~ ~ 6 p a  TOU aoe&W. 
0 Smith (1972) rpsuvhv~aq 112 o6ov~ia- 

T ~ O U ~  q Norloava~ok~fi  AyyAia ano~Clhut/J& ~ T L  

TO 39% an6 TO cn5voAo T W ~  06ov~td~pov ouy- 
KpaTEi pE ~ L ~ Q o ~ & T L K ~ ~  O U X V ~ T T ~ T ~  TO aKTlVOypa- 
qu<o r1hKi6i0 pe TO xkp~ o ~ o  m6pa TOU aoe~wj. 
Mia avdhoyrl ~pyaoia q v  Auo~pahia avacpkpsi 
6Tl 41% TWV O ~ O V T ~ & T ~ W V  U U Y K P ~ T O ~ ~ V  TO nhaK[- 
6i0 p~ TO xbp~. To av~imoixo nooomb rwv 060- 
v~ td~pwv q q  Osooahovkqq rival ioo p& 30%, 
Aiyo ~ L K P ~ T E P O  TWV B ~ E T T ~ V ~ V  Kai TWV Aumpa- 
A ~ v ,  apKET6 UWAO 6 p ~ q  yla Va e&Wpqe&i Uq 
~~avonoiq~utb yia q v  npomauia ~ o v  obov~td- 
TPWV. 

H x p q q  ps~pqrhv aKnvopoAiaq Eivai 6uva~6 
va 6hosi nhqpocpopisq yla q v  & ~ 8 s q  q v  
~ K T L V O ~ O ~ ~ ~  yla pLa U ~ J Y K E K ~ ~ ~ ~ V Y )  n~pio60 K ~ T &  

q v  onoia yivs~al q p C ~ p q q  (laKwpi6q<, 1986). 
H x ~ f i q  ~ E T P ~ T ~ V  aKT1~0(30h[aq &ivaL UE 

8Cq va 06qy.ilor~ us np4~prl avixveuq TUXOV 

a~8Asiaq TOU a~~~voypacpi~ol5 pqxavrjpa~oq fl 
av&nt86pqTWv ahhayhv mlq uuvefi~sq Aei~oup- 
yiaq TOU ~ ~ ~ v T ~ C ~ T ~ E ~ O U ,  l7.X. adc~)O?l TOU KUK~OU 
~pyaoiaq fi pawpCq npooo~lj  mqv aKnvonpo- 
maoia (Wuehrmann, 1960). 

1s pia ~pyaoia ~ o u q  m ~ q  H.n.A., 01 Kaugas 
Kal ouvspy. (1985) avacpkpouv 6 ~ i  TO 27,3% TWV 

06ov~tb~pwv ~pqo~onoiouv p s ~ p q ~ ~ q  a~nvopo- 
Aiaq. E q v  Auo~paAia oi Monsour Kai ouvspy. 
(1988) 6ivouv av~ imo~xo noooa~b 49,3%. To 
a v ~ i a ~ o ~ x o  nooom6 TWV O ~ O V T ~ ~ T ~ W V  q q  OEO- 
oahovkqq sival nap6 nohu xapqA6, q ~ 6 O v  
0,5%. 
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TWV ~ K T ~ v o ~ ~ ~ C J J ~ K ~ V  pTl~aVTlp&TWv TWV 1610JTl~h~ 
060V~l~Tp~iUV Ttlq O&ooahOViK~q. 

01 O ~ O V T ~ ~ T ~ O ~  &h&y~6qKav yla Tll xpfiw PO- 

Acp6lVTl~ no616q Kal llp~oTa~&UTlKfi~ llp008fiKq~ 
yla TO O U ~ E O E L ~ ~ ~  a6&va, q v  &161Kfi p ~ ~ a x ~ i p l q  
TWV ylJValKhV, TOV Tpbn0 olJyKpfiK?lq~ Kal TTlV 

~uaio8noia TWV ~ K T L V O Y ~ ~ ( P L K ( ~ I V  nha~tdiwv, q v  
M p q q  q q  an6o~acnlq aocpahsiaq an6 Au- 
xvia TWV UKT~VWV-X, TT)V napouoia npooTaTsun- 
KOV 6~a(~payp&~uv Kat q xpf iq a~opwOv p&- 
T ~ ~ T O V  a~nvopohiaq. H ~ E A ~ T T )  TWV ~ ~ O T E A E -  
c r~a~wv q q  kpeuvaq paq 06fiyqoav o ~ o  oupnk- 
paopa on  TO cnins6o T T ) ~  a~~~vonpoo~ao iaq  TWV 

060V~la~pEiWV m $  O~ooahovi~qq ~ P ~ O K E T ~ L  p a -  
Aov o& xapqho &nin&6o. E V ~ ~ ~ ~ U V T U O  qp&io 
anOT&h&i povo o n  n ~ p ~ o a o ~ c p o  an6 TO 50% ~ w v  
O ~ O V T ~ ~ T ~ U V  OT&KOVT~I K U T ~  T l l  ~ ~ & P K E ~ U  Ttl$ 
a~~ lvOp ih11~q lliohl an6 ~ ~ O U T ~ T E U T ~ K ~  61a- --- 

----- 

cpp6ypa~a o& anoo-raq a o E j d w  an5 Tr-3u- 
xvia TWV a~~ ivwv-X Kal ~prpiponotoljv ~uaio6q~a 
~ K T L V O ~ ~ ~ ~ [ K &  rtAa~i6ia. 

K a ~ d  TT) yv(i)pq paq, un6px~t pia avay~atoq- 
Ta cntnh~ov &pcpao-qq yta 1-17~ a~~~vonpoo~ao ia  
K ~ T &  q 616p~sla TOU npon~uxta~ou &ntn&6ou pc 
U ~ X ~ O V T )  ~nClfl<q ~ & T E K ~ ~ ~ ~ E U T I K ~ V  pae?lp&Tk)V 
via T O U ~  050v~iCL~pouq Kal TO npoowni~6 rouq pe 
CJKOTIO Tl lV ~ n & V e ~ p l w  TWV U T O ~ X E ~ ~ ) ~ ~ V  KU.VOVUV 

v q  a~nvonpoo~aoiaq. 
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EVALUATION OF THE LEVEL O N  RADIATION 
PROTECTION OF THE PRIVATE DENTAL 
OFFICES OF THESSALONIKI 

N. PARISSIS, L. GIASIMAKOPOYLOS, 
N. DAMBARAKIS, D. IAKOVIDIS 
From the Department of Exodontia and Dental 
Radiology. Faculty of Dentisty, 
Aristotelian University of Thessaloniki. 
Head: Professor D. Hatzifotiadis 

SUMMARY 

The purpose of this study is to evaluate the 
radiation protection methods and to estimate 
the work conditions of the X-ray machines of 
Thessaloniki's private dental offices. 

The dentists were checked for the use of 
protective lead apron, the protective shield for 
the thyroid grand, the special care for women, 

the use of holder for the films, the sensitivity of 
the films, the safe distance from the X-ray tube, 
the presence of protective barriers and the use 
of film badges. 

Considering the results of our research w e  
may come to the general conclusions that the 
level of radiation protection concerning dental 
offices in Thessaloniki is rather low. 

A positive point of view is that most that 
50% of the dentists stand during the exposure 
behind protective barriers and a t  the safe dis- 
tance from the X-ray tube and they use very 
sensible films. 

Our personal opinion is that there must be  a 
reconsideration of the matter for radiation pro- 
tection during undergraduate studies and con- 
tinual education for dentists and dental offices 
stuff in order t o  achive a better understanding 
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