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Abstract:

Background: Natural gamma background radiation can cause ionization in vital molecules
such as DNA and can have destructive effects on human health. Measurement of these
radiations is very important because they increase incidence of cancers and genetic damages.
The aim of this study was to measure the dose rate, annual effective dose and incidence of
cancer risk in Kashan city, north of Isfahan Province.

Materials and Methods: In this cross-sectional study, measurements were performed using
the dosimeter of the Radiation Alert Monitor 5 Model during daylight in outdoor and indoor
in five geographical regions of Kashan city (north, south, east, west and center) and in four
different seasons of the year. In each geographic region, measurements were carried out at
three consecutive days in the middle of each season in ten random points. Then, the annual
effective dose and excess lifetime cancer risk were calculated.

Results: The mean dose rates were 155+34 nSv/h and 186+34 nSv/h in outdoor and indoor,
respectively. There was no significant difference between the mean dose rate in different
seasons and different geographical regions. Furthermore, the annual effective dose was
found to be 1.10 mSv while the estimated excess lifetime cancer risk was 4.16x107.
Conclusion: The annual effective dose arising from natural gamma background radiation
(1.10 mSv) in Kashan city is much higher than the worlds' average (0.48 mSv) and the
values obtained in most cities in Iran.

Keywords: Background radiation, Iran, Radiation effects, Gamma rays, Incidence of cancer
risk

* Corresponding Author.
Email: mehran.m1352@yahoo.com
Tel: 0098 315 554 8883

Fax: 0098 315 554 8883 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2018; Vol. 22, No 5, Pages 525-531

Please cite this article as: Jafarpour SM, Aliasgharzade A, Moradi H, Mohseni M. Measurement of outdoor and indoor natural gamma
background radiation and risk of cancer in residents of Kashan during 2016-2017. Feyz 2018; 22(5): 525-31.

ovo



https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

) 9 A g 3 LALAS 4 panls £Liihe Ly (s1aiae)) SLalS Ll ol s 5550

VW0 Jlw b GLAELS gl liSbu ju T 3 il o yeu 3949 slod

*y Y Y )
u'..w;u&'}é.ﬁe‘_;ﬂ}ad|gr.z.>g a:‘jﬂ'&ﬂsh )xkaww

R ES

) Oludl oM 5 0 DNA tile gl sad 5o O guusl i g com 90 Ll 5 o0 srmd el b (gl LI 2l 180 9 Al
Sloing St (S35 Sl 5 BOW pu ¢ll 5o ezl Sl s ol ol (S o3Il S o axlpe o s
W40 Jle (b LS g 3 Ol 5 ks 5 SULe 550 555 Oljee mlons 5 555 Kaal (680510 5 slisany andllas ol 550
Sy pls!

53 &g 5 5L slalad > Radiation Alert MONitor 5 Jue jies 55 abwssas g 8o 5lul oabaie andllae ol 3 (95 9 Slgo
P 53 b, eilal g Jle il Juad ¥ b 5 OIS 0 (S 0 5 8 B8 co g led) alil e il 0
O gz b 5 U Jsn 593 cramen A plandl Juad ja &l 53 s 50, ¥ by Balas B V0 s oL p il
S dle gee b o

SFELPRCI - NCRVRRCP INRCIPUNI LR VY - o PR TR o RN PRPCRVRPIS | RPN TS SUPH I O PP PN RN G IR P 1 -
b plr UL S50 55 omomed AL 0y oSl il bl 5 Jle ilies Jgaab g5 Kl 8l o )bl 5 51 550
3 8 aloes SN e dgb 55 Ol BLSI S a5 e s VY0

b sta lie b amlio 55 (O des V/10) DL g3 )3 glane LS 86 51 (56 SUL 550 555 80la 105 g domgid

e o DL 15 (5 VL Oln Ol sla g ST 53 odal sty olin 5 (S g o */FA) Sl

R A P A L R CNCH LT I DR B BN PEIS SCR TP W (g1 Ll 11

OYO-0MY ik AV (53 5 531 D ojlad p 3 5 S 0593 (b 2o s — ok asliole 5

Slelsm AL 5l e 3gdm 53 paes Heal DS,
Il s b sl b glane gl b ) el (B )s
Lol Al o sae wle b ola b (o e 5o o3 514
[Y] ssde (AU b 5 e (i Slys 5 ea
TRU e a5 Jold b Lt b (glae) gla AU
TR OIS ae o580 e e S ASL s SleS gl
Y o5 Ghsa sbaes S oead JoS GLE sl
25 Ko 5 S 5o (b 5 sbay 45 VYA pail sl 5 Fr aly
odas jobay a5 adyl SleS sl b &S Sl s o (:U Iy ,ls
SB8 aY 3 sgmee glana Lot 0 A 055
Wy JSJ 4 a5 S e osbul 1 sl sb sla S0 ans!
e VY] sy ey e 4 Ks Slp5 5 a0y S
2SS b s S K 5l B glae; gL G
R e I L R
g S gl s el o 4wl SleS glaib
U gy 500 oYL Ks Db 1Y) Al Lo
SSL L bl s sdkes Hsba 555 sladien G adipd Joud
LK 5 w5 Sl 5 s pashsl YL chlE b gl

s s 4 sS| Ol (e 28 o sl il B

oys

doNdo
ToME P s p ol g pglhs sba OL
Sealis GLBE ol il Ll OO bl ke Sluds gl
s DNA kb sl sladsa 55 O gl 3 g1 obml b il 5 o0
gl Sop dl Bl o Jdhe s Ky SL e
5 0Ll (S aoms 55 5 obd (S5 slacaal 5 O

[V 50 0 bl 4 g by

S pole ol 1 Syl 0SS (S iy S 3l pulish)lS !
Olplolals plals

1S (S gl py 2SI (STgdeasly — by Syud 09,8 Jluiils
Ol QLIS OLBlS (S 5y f,l.:

DGl (S jylpmy 2SS (S Todardlym S iy Sy pd 09,5 bt
Ol OLBLS OB (S 5y poke

sJoluns baigg ¢l *

S 295 (Sl 02SEils QWS Sbjy pole sl LA
Siplerdl Sy

<1 0DOFAAAY :gn3g3)gs <1 0DOFAAAY:0ALS
mehran.m1352@yah00.com sS51g)ia)l Cuny

1FAV/0/¥+ 1algd dbyds anG 1Y/ 1/1F scblys payG


https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

el glaay ‘5Le\§ o=l Ol 6;;5‘.\3‘

(Joad ) $Y=Y7 slasy, 5o 5 s 500 ¥ (b s 5sy dsb
A 3 {0A] Siady Sope e e faad ¥ S a
R W NP R - DTN PUP I 75 KH IR Ve JF gy
JKE) a5 plonil iy 5 5L sLad g3 s (Mg edd DL
ot Kl 4yl Jdoay (g Seplul ahi a5 () ojled
5 Ob) e 3 XS e ek SA1 0L b gl sLE
pdy plowl by S il Aol b (S0l Y sl
3 oSNl (e [AA] S S Cand S o reals palis
SPSS (bl Jlzles b eddad (sbaesls 4an Hlns Sl
oelols s 0ge3T 51 eslimal by del Cawsa VY aseas
@bl 51238 13 s ss0 LSSle bl oyl
A3 laian /00 51 gaS Pl b ke slassls
F 595 G0Nl g o kbl Sy b A a8 S
gl s 5 o —dled S s feaies b gl s L
A s 0 dol filas s e mhe 51 SYL
Sl akinen Kos b 51 ad esls I F lps b Olesslu
3 U g 5 e ) Al 5o S s slaE s 590
b AUl e 93 comamen [0-9] <d 8 15 Olazslu 515 s

s Sl i3 J g0 51 eslind

AED;, = Dj, * T * OF * the conversion coefficient
AEDgyut = Doyt * T * OF
* the conversion coefficient
AEDyotq) = AED;p, + AEDgy;
AED: Annual Effective Dose
Din: Indoor Dose
Do.i: Outdoor dose
OF: Occupancy Factor

(g st e IS U S s 555 AED i) O 55 45
3 Ay glald 5 S Jge 595 o3 e AEDgye 5 AED;y
5 533 Sl o 54 Dot s Din «yom oo o 2 5L
AE L plp b cole s a2 T Ol e glaliad
S o Ol 4 G5 6l S 5 Sl o) Jasl , sS6 OF
3V 5k glad glp &S (e pea patie SISe Coddse
i imen [0-8] 558 0 4B 5 s 0N wey gLS
Conversion coefficie-) ;s 555 a4 18 55 gd 555 Jis
S BT ol raS ao g Gb p OV, ol (O
A 458 55 VL 4, (UNSCEAR) J olojle ool
1]
AED,,; =155%8760x0.2x0.7=0.19 (mSv/yr)

AED;, = 186x8760x0.8x0.7 = 0.91 (mSv/yr)
AED, ¢, = 0.19+0.91=1.10 (mSv/yr)

Bl oslaiwl \4 _;..:ls J" u.«"vb blb,w ‘}Lﬁ‘ BT )25 Rl
s £ aslowe o3 Jga b

0 o jle [YY 0,53 [VFAV] (g3 5 3T | b asbiolags

Ogea (Jomipll sl ggm,y i 51 YL Ygana o,
b 5 e K gl S (F e SR izl
Sl Ll g il Slalas [O0F] Wi 1555 )l
2wl UL a0 595 ab5)) Gl 1) b b 5 5L
alhe diles S BOIS i sldb 55 p g 5L glab
5608 3L glad s L glasiy sas Saal Gl Kb
AF @y Lad sl 9 WA VY sgdome L Cole O gam
Sl 0dd SIS YeoYrr mpdowe b Csle &gl
5356 slas s LE 2 e Kl gSlas dwl s [P0]
50 il b i iy K5 Kin 55 iy sltd 55 5 (53
odkaslss K8 Kin s 45 ol 03y Ctlu p Oy g sl Yoo
2355 ol soile 4 Sletle claKaw 3l es S eslinul
S jes 5 Lokl 3 goumse Sldlas Ol Hs [FF] Asb e
WOldoa syl 35 O Ol Ol das ) 4iS Cilisee
b Ll 500 Kl 51 Gslite palie 5 odd plowil Oy 5 sl
b b Sllas s V-] ol odd 5515 b sliie
ol 5 b slite b glas) L 555 Saal (58 o5l
S Sap Sk b5 sl BlEe UL S e Ol
Sladlas ke Jelow g anal js A6 el 51 S6 O w
mosls Cuf b opizmen Al Ao O pw b lad 0 S5 ek
@ pSTgsly 53 Sl Slaii 45,0 SlWllas ol sl
shcdl Koy pree (las gbodbs e o
las podge ol Comal b 1] spdp pasie Sl
o e b L A6 Sss Kaal et ey ol
Oy (BLSN g0 b e 5 AU S50 593 Ol aralns
Sl dlad s @ls OIS g OLSL 53 L cal 1 50

by gl Olgis!

b 9y 9 g0
plonil OB ,ed 55 VA0 Jlu (b ahaie anlllas o
Radiation Alert Jue zesjss abw g g, Soslnil b
Ve nSV/h  (5lu, KT ds b (K 6 <L) Monitor 5
SIkul (g es5es Ryl haw g 45 (Colu p O o sl)
AR Feaies ol AS pbdl g edd oS O1al 4 gt
-Jawwsinu.:umf‘u.‘wirs@bqbwu’
wblAr 2wl oy Ml gl libul Gb e
gl 2 Y0 5 Jlad 58 4ids 08 5 4,5 VY LIS el
ailain O 3 a5 5k slalad s bagg pSeslal (b o 5

2 0L 43 (S g 0 G0 oger i) Ul s

ovy


https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

A5l pslie cpl adl a5 cils Lolassl Hlg Jead 4 csle
by o polie cpl ARSNGB (g)ls e Dol sl
2 eF e Soge e V00 5 VA SUL S glass
Slpsl 5 oKl ¥ oled ol 38 0 Jle s Okl
535 5 w5 5L llad 5o LE 5, 590 Kl slukl
s e OUES 1y WS g Uil i ailie O L5 SULe g
o 4 by dlo Joad ¥ pgeme lp s0 Kl o ity
YAOAEEY 5 5L Glad o Cole 5 Oyl VPARYY) O 2
S S Iy g (e glad 5 cole p O gt
VEFERE) DL i Jlad oWlas adhie 4 g Kl
2 e sl VOYEYY 5 5L glad s cele 5 O ame sl
s polie fpl (P>0/00) cils Glas (g b H3 Cslu
CE SN St /AT 5 VY SUL S e glajes 3L,
235 2 QLS e dlad 5 O 2 (aldl i Gbls OLSLe s
sline b bl b 5 0Ll s sl ji0 Kl Kl
VASEFE 5 \OOETY (i ja s 5 5 slaglal 5 anb
A5 533 s palie il el sty Sl sl
g hen /Y 5 N S e 5L glalad Sl UL
Ao LSl gl Sy e VNS AU e s s
Sop Aot WUl S 5 lie 4 axs b s S e 0L
oo dsb 5 b sline b LB b 51 56 O e SLSI

el sy FAEXN Y T Ll OLES g OLS W ol

O Ken 5 5 o

ELCR = AEDxDLxRF

ELCR = Excess lifetime cancer risk

AED= Annual effective dose in terms of mSv/ yr
DL= Average life expectancy in terms of years
RF = Cancer risk coefficient per Sievert which is
considered equal to 0.05

535 b 3 U 0w SLSI s ks ELCR o s o
WDl 5 ) g shen o 2 Gl g0 555 AED e d b
FIFE ol g 8 b (S 4 kel KL DL
35 (Lpmas V¥A0) (63Me Y018 Jlu )3 Cuildg Sler Obojle
VEIA VY8 b fas i 338 il 5 0L Ols e (5l O !
2 O w 3o s s RE 5 [V0] cuul ea g Jlu VOV
oS 4o g Gk p S (B Sl GG S A G
Ay 00 by (ICRP) (Ss4dmsly cbli- Ml

[VP] spi 0 a8 B

ELCR=1.10x10" (Sv/yr)x75.7 (yrs)x0.05 (1/Sv) =
4.16x10°

Pl
GLE s s Kal sjlhilul Ol 5 Kike
Jlo il Jab Hler 55 OIS 48 ey 46 5 Jol
ssb0bs al adal V ojlad Jpdar 55 4 5 3L lalad s
“a e 9 5k slalad s g5 SKal o Ay 58 e 0dalie oS
b ool &yl VAOZOV 5 WA 00 slie b s 5
3 sl 53 595 Kaal o S 45 Jlm s 3 Ol Juad 4

g Sl WARNS L oaiey gLad ,s 5 VEYEYS i

e 3 A0 Jle s Sl b Sl Jse 555 5t 5 5k lalias 5o LS 55 50 Kl spluilead Glasl 5 ke =) oled J sl

. . el e s AU Fae e e sl s a3 i Kle b sbas s 555 ke
J5 Ul S0 553 ) i
Qs gl2d 5L slad (Cole 5 &g sil) (Cslo 3 &) sam $0) R
(&) o oheo) o
(&5 g o) (&5 g o) (N=\Aves) (N=Avsv)
V20 VJAY AN \WAE\# VEYEY. n=4a++v) ,lg
\AA '/8F (AR Vaotov VA £00 N=4++v) Sl
\VAR +/AY (AR VAVESY \OYEY. N=148rer) 5L
\/vY V/AQ AN \AVEYY VEFEY. (N=A8vv ) Hlaw)
VA /4 AT VASEYF \00ETF SWL Sk
OYA 0 ojladd [YY 0,95 [VFAV] (65 5 3T | b asbioba s


https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

b iy GLE b Ol e 5 Se5ll

QL:ILS*:")QM}L@%)}MQLM}}AJ}}W})L}&L&L&)QLﬂ@}:ﬁ)‘ﬁﬁ &AT:)\JJLLN‘\_B‘JN|}L):§;L?A—Y e)Lq..i J}b

Y0 Jl b
5 o B T P Lob L Rt BB TV R TP P
Sl S 590 Ul 2o azlata
iy sl b gl (cole 5 O o 56) (colo 1 ) o 55) Lad
(&) g )
(QJ}:—"“;\-_-“) (Q)‘,:m‘;k-_-‘) (N=\Av o) (N=\Av )
LAy VO A VoY VErEEF (n=vy+s) Jdus
VY /o DAD Yotrs \PEEYY (N=vYer) Cgor
/A +/a¥ AN AAAEYA \FpEv (n=vyen) G,e
/XYY \/eY /YN YOAEF \FAEYQ (n=vy:) o
KA */AY AN WYEFA VEARYY (n=vre ) 55
N
AR /) AL VASETE \DOHTE bl p ailaie 0 (Sl

Yoo o

nSv/h

-

(>3 -

1 I
I
I
I
I

S5
S
ol S
2R
nr
ang)l
sLLE
ol
Olgio!
e
olls
3P
Jus )t

B0 T a

5558 slasgd L L oL gd 55 aien 5 5L sbalas s glane) LIS 550 Sl aslio =Y o las S2

0 o jles [YY 0,53 [VFAV] (g3 5 3T | b asbiolags ova


https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

S 36 Ol 55p ki 5Rile 5 g e /A S
[VFO] ol 0 3,158 V/EOXN T ol s Jub 43 55 ol
535 b s L b s Kl 5 Klke ol adlas s
Al YEY L &S s Cole i Oypm sl 100EYF LIS
595 Kl (Rl 8wty sl 53 Al s Sl Kle
dol Gzt Clu Oy e Sl WAPEFE LIS s LI 2L
Foo 393 opmen Mk Sler e pln VYN 5> &S
Tk VNV S 593 onl 51 (8L O e Sy RS 5 AUl
YAV 5 Y/Y8 (554 45 W3S aubus TPV 5 &g
3 sl 53 590 Kl ks A3l Sler s Jldie i
o 9 @bl 2o s e 5l el O gmen el se 4
o Ol cpl 53 a8 5yls (Ko ol dikie Kiw 5 S
03 I LaBb e sy B (5 ke el ) dilate S 5 S5
b5k bl s 50 Kial il s D3 g Vb 0L e
O3g AL omen AL s s JU O bl 4 ax g
L b amlis 53wy b 53 LE 46 550 Sl KL
S U i sy b Sl b el s 5L
Mailesl il 5 )l 53 odd 03y 54 @las buy
“a Olasle S 5 cadu sl 5N Sp s Shes sdaslis
SV 8 G5 sl sz Jaa gn gle Olse
i Nl sy K 5 S s anb by 45 YYA ol
Kaal 5Kile 3580 odalin ¥ K3 55 4S5, sb0ka Laib
deslin 53 BLELS g 3 4w 5 5L glalad 53 LIS 4G 5
23las 51 (o)l Obsl 5a) Ol okl 5 ba,gd Ko b

R Y S RUE R "

S 5 dom
5 Sy LB G 51 S0 SUL Fae 500 nKle
“4) WS g3 53 593 cnl 5 o830 O pw (SLSI 59 s
Sk b oamglie L3 (APXVT 5 g e VY s
4 palie 5 (V/FOXV T 5 g e /FA) Gl Lo sie
O 1) (55 Ol O ) gladkl 5 ba gl 25T 53 kel o

.Méda

S108 9 K3
'a:‘\,ﬂi j‘ (3R] J}bah .X.'J‘:w cjy :}5,3 blf..\.\..dhy
5 s 3 e g0 s 1y G ol plol oS o e sl
iles god delewn Sag5 ol rl:;.;l 3 26 e aS ol Bl als

-\b“la.a ‘;;bJ.xE,)S.i:.

O Ken 5 5 o

o
oIl b e Oladlas Olear slas #2851 ok 3
Al ol 63L5 slms el S (gla) sl AU (6,
b gl 51 50 Sl b e (gaais Slalllas [VANY]
S 4S diles S I8 amelr Al g a3 bl sl L
Wb g3 s Kos (F s 5k sla s s oldlas ol
s Ahmed Lu g ous plomil andllas )3 dilodds plowl 4y 5 5L
2 slsy L 50 Saal Kl sl s 55 O,
ANEYF (e S Jae 593 5 sy 5L slalal
0 158 e oo VYA 5 Cslu ) e $6 VYVEYY
- ol adlas boawglie 55 geS polie sdiasilds 45
590 Kl 58l (K5l 53 K addllas G s [P] 3L
SR SN SAY o as a5 5k glald 55 glae sLlE
ol kel sty oy o hoo /Y S S g0 595 5 Cslu p
JIV] cl ol andllan b anslie 55 gaS pslie sdiasOlis &S
5oL sblad j3 e LE b 5as Kl 5 Kle awslis
VASEYE N 00/FEFF) ol andlhe j3 Wl e 595 5 dium
3SR B b (O e VN 5 Cole 2 O g sU
A PRGSOV R R 4 & 4 77 SRR VA & 274 DINTJICOVY
MYEYS) OLKan 5 M V1] 53 Okl 43 (&) g oo
Obl 53 (Coygmegbe VY 5 Cole 5 O sl VVAEYY
Sy s $B AFOEYY AYVEY ) O,Kan 5 bt (V] Ol )
e V] Obm) Obul yo (g e AT 5 Csle
5 sl 5 gl VALY ANNOEN0) O, Ken 5 wsb
5 amb o ] Bl S Sl 3 (g /A
Sk VY 5 Cslu S sl VYFEFY AYEYFS) O
AFEYE) O,Ken 5 s imr e V0] OLS L3 (O sem
e ] OAS Okl 5o Gl sbas s cole &g b
Sk AR g sl 6 SEL VY ANF) OLes 5 b
VOF AVF) O, Ken 5 wsb o ow 5 [YV] 5005 U5 (Spgem
SOLES [YY] agyl 5o (Coygem e AL 5 sl 5 S50
AV cod DB g3 OLSLe (Bl s b Do SYL e
5 G i R B b 5 Adl e Ol pl ikl 5 b ed
slal jo Cuja Cole 3 O sl YW 5 YAY) 0,1
Jeza o) Ol 5o (S g oo VY il 50 550 5 4ty 5 5L
4 S LT ardllas s g5 Kaal pslie 039 YL 31 0L VY]
08 5L sbad s 550 Kl Slgr pnSle Aib o ol andllas
AY s slad gl MANAY esgds b cole 5 O g gl

;y}}: ‘_;'»Lé.".- _)‘J\E.A AREA R aAJ.k?u\fC,&LcﬂQ_)xm_,SU

0 ojladd [YY 0,95 [VFAV] (65 5 3T | b asbioba s


https://feyz.kaums.ac.ir/article-1-3571-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

el glaay ‘5Le\§ o=l Ol 6;;5‘.\3‘

References:

[1] Hall EJ, Giaccia A. Fractionated radiation and
the dose-rate effect. Radiobiol Radiologist 2012:
67-85.

[2] Schauer DA, Linton OW. National Council on
Radiation Protection and Measurements report
shows substantial medical exposure increase.
Radiological Society of North America, Inc.; 20009.
[3] United Nations Scientific Committee on the
Effects of Atomic Radiation. Sources and effects of
ionizing radiation: sources. United Nations
Publications; 2000.

[4] United Nations Scientific Committee on the
Effects of Atomic Radiation., Annex B. Exposures
from natural radiation sources. United Nations
Publications; 2000.

[5] United Nations Scientific Committee on the
Effects of Atomic Radiation. Sources, effects and
risks of ionizing radiation. United Nations
Publications; 2016.

[6] Ahmed R. Measurement the average gamma
rate radiation for some regions in Baghdad city. J
Kufa Physics 2012; 4(1): 48-55.

[7] Gholami M, Mirzael S, Jomehzadeh A. Gamma
background radiation measurement in Lorestan
province. Iran J Radiat Res 2011; 9(2): 89-93.

[8] Eslami A, Shahsavani A, Saghi MH, Akhoondi
L, Goorani A. Outdoor gamma radiation
measurment in order to estimate the annual
effective dose and excess lifetime cancer risk for
residents of tehran, Iran. J Air Pollut Health 2016;
1(4): 243-50.

[9] Basirjafari S, Aghayari S, Poorabas SM,
Moladoust H, Asadinezhad M. Assessment of
outdoor gamma radiation dose rates in 49 cities of
Guilan Province, IRAN. Iran J Med Phys 2014;
11(1): 168-74.

[10] Bouzarjomehri F, Ehrampoush MH. Gamma
background radiation in Yazd province; a
preliminary report. Iran J Radiat Res 2005; 3(1):
17-20.

[11] Hazrati S, Baghi AN, Sadeghi H, Barak M,
Zivari S, Rahimzadeh S. Investigation of natural
effective gamma dose rates case study: Ardebil
Province in Iran. Iran J Environ Health Sci Eng
2012; 9(1): 1-6.

[12] Rostampour N, Almasi T, Rostampour M,
Mohammadi M, Ghazikhanlou Sani K, Khosravi

0 o jle [YY 0,53 [VFAV] (g3 5 3T | b asbiolags

HR, et al. An investigation of gamma background
radiation in Hamadan province, Iran. Radiat Prot
Dosimetry 2012; 152(4): 438-43.

[13] Ghiassi-Nejad M, Mortazavi SM, Cameron JR,
Niroomand-Rad A, Karam PA. Very high
background radiation areas of Ramsar, Iran:
preliminary biological studies. Health Physics
2002; 82(1): 87-93.

[14] Saghatchi F, Salouti M, Eslami A. Assessment
of annual effective dose due to natural gamma
radiation in Zanjan (Iran). Radiat Prot Dosimetry
2008; 132(3): 346-9.

[15] WHO. Life expectancy at birth 2016. Available
at:http://www.who.int/gho/mortality burden_diseas
ellife_tables/situation_trends/en/.

[16] Streffer C. The ICRP 2007 recommendations.
Radiat Prot Dosimetry 2007; 127(1-4): 2-7.

[17] Mora P. Outdoor and indoor dose assessment
using environmental thermoluminescence
dosimeters (TLDs) in Costa Rica. J Radiol Prot
2003; 23(4): 431-7.

[18] Tomas Zerquera J, Perez Sanchez D, Prendes
Alonso M, Brigido Flores O, Hernandez Pérez A.
Study on external exposure doses received by the
Cuban population from environmental radiation
sources. Radiat Prot Dosimetry 2001; 95(1): 49-52.
[19] Bahreyni Toossi MT, Yarahmadi M.
Comparison of indoor and outdoor dose rates from
environmental gamma radiation in Kurdistan
province. J Kerman Univ Med Sci 2009; 16(3):
255-62. [in Persian]

[20] Bahreyni Toossi MT, Jomehzadeh A.
Comparison of environmental gamma radiation of
kerman province and indoor gamma dose rate in
kerman city using thermoluminescent dosimeter
(TLD) and RDS-110. Hormozgan Med J 2005;
9(3): 173-80. [in Persian]

[21] Bahreyni Tossi MT. Evaluation of
environmental gamma radiation level in Azerbaijan
area. 1IJBMS 2000; 3(1): 1-7.

[22] Bahreyni Toossi MT, Bayani S, Yarahmadi M,
Aghamir A, Jomehzadeh A, Hagh Parast M, et al.
Gonad, bone marrow and effective dose to the
population of more than 90 towns and cities of Iran,
arising from environmental gamma radiation. Iran
J Radiat Res 2009; 7(1): 41-7.

oy


https://feyz.kaums.ac.ir/article-1-3571-en.html
http://www.tcpdf.org

