Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

1090 b /W s)laid /¢ sl )5 (sal g Cublagy aslilod

WU 3 b (mblido (yluwo b (9 5SI1 w98 (4 )15 i 92 4e2190 S0 ) 4!
S OYL> g (590,391 3L (990 398 T 33 w0 b (T abaly 20wl Colei

P Srtem ol — B iy > dozmo — T ol (59405 o oo duw — T b gS Loy e Yool ol Al g,
¥ ooz 0 oz — Mooy ST T — Y lins o 43 o

somayeh. farhang@gmail.com
/YD iy g /PN ) sl g b

03130
~Slowz Sl Joizms (5 g Sloml Judd 4 el Caled 2 S lS B L (bl (lane b agrlge 09 ol idodio
S 8 QL 9> aerlye ()l Baa b folo aslllas gl sl ol 48,57 1,3 gl 5 Slalllas Sas Ll s,
S Y5 g0, 990 e liee b Gl Ay sy 5 CBLF) (s Calgdigr S 3 L (gmblis o

FOLR SURVWA TN

o ) o b Rl ELF oo b atdls agarlse 5 anly agrlye 09,5 99 50 125 Ve (59, 52 pol> addllas 15 (09,
lS 5 b bliie forge (NIOSH) (53 ol it Cesdlas 5 og] (clo duncsgs (slosal, 5o ol 8l (615" el
032358 T35 Qe 3,5 S S eIl (53,5 5 o el ewd 5ol o 00l 0, I i ELF jlaslanl b cules o
ol G Sz 28,5 8 2 9590 (iling) (055Ul VT (g, g 09,5 53 50 (PTH) (50531,
SaS 4 00 (559] moz (sl 00ld s AD oSS 05,5 90 ;o sl Al SVl b)) jelaie 4 (SACL) S o0
5,5 3 5001 5,50 SPSSI6 58l 5

el Cesdty o (mo g )lol Bl 5l (qws 2 0590 09,5 55 15 BLF (lace b agzlse (fiee oSiloe S o adly
YV g VYIOF (o )5 40) 0 5S a8l dgarloe 09,5 du o 428l ag 2190 09,5 PTH s 55 rlans (1 Skoo (P<e/2 -+ V)
€A g g3 4y gy a eleio 00,5 0 i (P> +19V) 555 Joline (g bl i ) ceSilee S 1l 51 (pg/m
(P<e e v o 1)l Cmdts 4Bl agrlga 09,5 5l 5 i 4185 dgrlga 09,5 13 €5 by 5 Cdlad 4 Lo o e 03,5
(st 290 09,5 99 3 PTH haws 5 S 255 g oyiasl 0505 g ELF (lae b agzrlye (liee oy L3l €95 (ogeas 50
00 a8l ag>lge 09,5 ;0 PTH mhaws s ELF cwoblise (o b agaloe Sl o (5500 (dre g Codin alall, 8,0
(r=+/F¥ p<efo-) s

Ohee 008 g5 mlie 51 (S s 4 Wlgi oo augey S50 2 )1 S oS O Lt aslllas (nl s 16 S At
oL pblise lace Jlozml 30 s Ll sl 05 )18 i aly Salid 58 b ebliies Sl
A ialesT Slalllas plosl 4 5L s il 50,99 Sl yeads Boyko 3l o3l (2S5 g, DY (595 3 omaly el

dloo 55 golz g 5 330 (Sl g

(AL Y g0y 5ill 30180 Gl Coled (o iS5 b ebliio Glae 3535 OLAIS
AT s8>

Sl 108 8 K e oSl S oo Sl 35 5100 ol (g 05,5 s 5 )
Ol ed pd (S pole olKisls ccailagy 0aSiisly (gl a8, Eiilagy (pwiige 09,5 Loiils -Y

Sl 8 3 S pske oSl S Ceados Sl S po Lol Y

Sl 13 8 Kb ke oSl s 350 sl 6y Cutlige Sy A0S F

Olnl bl ollS Sy pole olKasly coilags 0uSasls (gl 48> culags 05,5 ¢ 250 -0

Sl ol Bl S5 pole oSS (Eubligs el sl 48y Cubligy omsikigs 0358 el olid IS 5
S e s oS sl oSS cilagy saSils o gl 4B ,> ublagy 8,5 | Luli IS -V

Ol el 5 40l 5 (S pske olSnils wElagy oaSals ¢ st ol 5 (S5ss00tl 09,5 cadyf uli IS -A


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

...[)LRMzi'm)'sag.m»-Ls)e,cw\—@Mww-m\dw)mww—m\)wud\eg)

ICNIRP) l3sg i Slainis ol o cblis
oj9500 (V) g, Flp mublin plae sl (
e Sl Wl B L (b lieg 2SIl sla gl
2 Jeize (B)lse slml Bl a4 YL slacad
S5 |y Slided SThe azrgs (Ll (Sadl
(F) cwnl 0o )5 >
om bl Soiddsengl adlhs pais
ol g BLF cwiblise slaglae b agalse
Ol 1y agzlse (oyme o ol edls St
q.\.;.;‘BSLSA omablizeg mSUI sla lace (A) Wil solo
stz JB b g ead uydg) s & e
Ol 528, YU ol Sl slapius (9,
Ole 28 oz Ol GIB (> S5
el g 2 86 g GlSje )3 (g mgid
2lo el 5 (B0 9 B lapiann 5 555
Yoo ool o Sas bylise ol arsl azsls ol
@ lon & Ml jlad S A ey Fee -
O hie (e jeeg oemy) Ol Jio
Ol 1) (25055 e 5 sealill (0530055
Cewl 0als (5,155 goaxie Slallas jo () wueo
Cole omablae slaglie b agzlge o
Ded Sl o Pl g el (Sen oS
Soe SYeb Olgxlae a5 W o olis Slidod
3 00s Fomb oszs b eeebliae slaglae b
SYMS| wyaid cew ICNIRP Ll 5o 90>
Wb Sl Pl alex 51 oly; 5 Slacl
S5 (lgwg Lghl (( Fopudl @dle 590 (V)
colylsl o0, m Lalg, 1o e o os
b aglye 51 80 (s n0l5) 5 g (s S A 2
OY)) canl oais sasd bbby xS sla o
5 oad plml mlills I S 0sms b
b pblsn glawe b oagzlse Gl ogas

oo
slalue ;o 6ok Susd sl oy Jelss
O 1) Glusl el wilgh g a5 0410 025 5,15
b ablineg ST lowe calos o1 51 o5lasl las
(ELF) 5,01 =T+ 505 iy Calgip il 3
0392 luim n gloel (29 &y jo &5 b
5 osds ables upbliies Sl Zlgal ainis 5l
bgbs 1 5 S iSI olr Jels Sl
Sl (Sl (o35 e (o) b 2l G
0yf g g oK “_;i’)*-i” bl (S
a8, drwgi gl 58 )0 ELF slaylane b ol
oolaiwl b ol adly yioli8l slos S & g0
azlye (o ymeys piu o Se S bobos 5l 05330 55,
(V) ool 458 8 1S ELF ubliiog iSU1 oloce b
(e Lgl.:b..\;.;.])é Alwd QT 5 S5 s>
ol L i apzlse bose a5 col
Lo J&> o)l sgmg o o cwablieg xSJ
el GLLI o gl Ll e 5 cmbliie
G WuT squ 5l 6,8 s> slaopile calizs
S s (F) sl e VemT 5 5V
25 5| a5 sl 15 51 b by Jela
Ol 00 0sbee Caeme sl oy 5L
L a5 VYoo e oLyl digal plyie & (opas
S Jorde 6,5 Ghex slo codled 4 (nly 5o
555 30 BLELS %Y /Y LIS jsb 4y (0)
(F) ol oo cdlid 5,5 Jog Jad 0 gxio
e 5l (S plpe 4 (Ko Sl o 6, Ghex
ol 00 3LSELF oo b az g LB aglss
Gl L I 45 s e lid Sl
OSoe (S ySI esd G ez 5o emebline

S
B

)5 iy g Cublagy asliling

1990 b /W s)laid /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

S
{24

)5 sl § Cublagy asliliosd

1090 b /W oylads /¢ sla

000 Ouleicy ) b wablices olass b ST w9 HEUBS wslgs (L))

03,5 0 Sdgi Sngyd 50 85 Guigi odS (150,90
o3l (VD) 85 gn oai (35 55 | onlS o
O 0 Swebl gep9e Jlp gl o
Mo 5 (65,80 oyols w31 Kws 13l o le
Brd (Sl 00 5 00 Ll cans (Olg>
NP el S g Cuilias (ol lasl alasl>
QY
Ops blie g ool el Sl 4 az g b
Sox Oz g o3l asble 5 Gle b ows sl
s ELF o b agzlee 51 00 als oY
Ol (swyp 4 aS ould bl Olllae aS !
55y rbliiag S lage agrlse olies
5 0suFbl Osesee &S Ol oml Sl
PGIUW] PR S FOWERPR VO] PR L E KR - Y E
O Ghsr azlse o)l Bas b ol adlls
SR b peblise plase b (S pSIl (gd
Oliee b oF asly gy 5 ELF) 0y culisia
o] il oV 5 eeyslll ey iy

RO

LT Y
ol Solpe el L nblae sloglos
oYl g PTH w5 ol b o1 BLS,1 s
plxl gmio OS50 SO L e o Al
Sys0 0905 Ol Aged pa S gl S
30 2 [Y sgax 0 U @a..d g+ /A B-Y)) adlas
adlae g o4lge (pl a4 axgy Lol a5 las
b oablion olae 5 (90,08L,L piie g0 oy

Sl

St b, o eoml Sl 53
Olee 51 (36 (Bl WS g S5l s
S ol el S L bl
ELF blises xS o Jis! pae ol fl
Caonl Gl (6,8 Jig> ksLaw.:.ﬂ)é 50 ol ol
sla ol 5l B s 5o &5 1z axtes (sob;
ool el do iz Sgam b YL Liens S 2SI
sl Jiz! S0 pgas 0 (V) 0ad o0
aalllas (S y2 g 95 g Bl )0 eablineg Sl
5 So, ol slals LSes 9 Stollery
O u_ia).._i” LgLa:Ql%).?- as wsslo UL“"’ ‘) 6‘5‘)5‘
b 5 L3l s 5l Gpols e B0 +) s 350
OY) 0,5 0 y5ue LQ:QT

ELF oo b agzlee a5 opl Jlaasl
Iy, Sllgs (6,8 - cras i 9,5 Joe Silgiy
Lyl b glp addllas (pais o wws (|3 50 co
VS LRV UGV BRI [ S Ve RN W
cde @ ol Jloo! 4 baplaae ol aS 5400 092>
ool Sl bug byl o L ol
wms Gep 09> Sl el Sy L8, Ly i
AY)

S sk

Sl s cldlas )

S5 2 Sdmashl 9 SRS sboge e
BURCCITN B VSR I FA BRI N bE SR E
P 8655 oo )18 Ll )90 (S pdl oz
03092 (V) wedce Gl sy i 05,5 50
hoexp; S (PTH) (Gge,65L,L) g nslib

g aile dug il sa o aS ol sole gy

SeS b gey90 (ol 0gb o0 mh i o3 Bl 4


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

e OBy Sin)d arew — (5)g6 388] — (Thg) OIs 3888 ~ Jiol (5Q5) Puws 3ans s — sslj ¢als @l ag)

Siagas Lasl I, o (S, pole

O & g, 5l 8 T gaen 5l e
mlesl & o wiges 5 wb el 55 (5>
25 cles o 5IUT ey b ladiges cous S Jaie
GrSoslal gly aias (5,1 ol 5 ol =Y.
>S9 SI RYUT 51 eyl (5000 jlade
S pie Jgame Y+ )+ Elecsys)  uilucised
(5WJT Roche g (pl5 HITACHI sla SleS
ol 4 el oS g, au0,5 oolal
oS Sloj (iiSly S ond s o 3l e
Gl b oogdoe Dl oS o0 4l e
STy Sy el (o5 STy S
0% e x5 oIl b Glgiee Suislgiaen
QA 08 s | olge cdale bl 2ol

omb Selde R B L pebline (las
Jow) el o,lS & ELF 51 eolatwl b
s asb )3 (el ,eiS el TES1394
23,5 5 pSo;lal NIOSH) IS el Jads codles
S5 — el Ced Sl asdllas cl o ()
oolarwl ol 8 il oY oLl sl (SACL)
Gl B> DY oy (] Sl 0l
(V) wo 5 ool Mackay lawgs laml jo a5
o ly Yo Jald SACL cd S
fly il o ol Ll 51 83 il 4,2
oo 09 Slulea] o Glp Wl Baes
oA hogs &S lan S e (2B Ol
i o gl oS Gl sl lewsles!
Srole a wilg e (H ) 90 S B () S
ol S aS 6 eba wims sl el cas ol
ol sl byl wles! Fobs Bl cao
Soke o b cas o 51 wuS o ol |,

09l OlY 9 (Swpd cupo 4 Ay b
e lul » digel x> jlade e mhaw o

el Cewods )

(Z1—a/2 + Z1_g)2

N =572

+3

\
_ (1.96 + 0.84)? W

o5 3272

03051 ols B) ¢ e s ] 0 a8
Lol Glisebl oo Z g
S50 ged dlasi abgre oo 8 wlal
aS ol 0,9l @ YA sgus addlae sl 5L
05,5 dgas olass (380 wll 4 yoww, g
do,o YO Lo, asls aglge g audl ag>lge
ol 53 S ek g wb a8 S s St
w>lge 09,5 lye 4 diged YO olaws Liagl
Wl agxlye 09,5 (lgie a4 diged YO 5 aidly
28 5 18 adllas 5440
e S ol bases bl cqx
P olem b oseshl sy DM
Olsl So sl sbg)len Wil (LS
(5 5 gre syl piucw slaigac
VO w20 BA> gl damel> 5l cantsls
3 Jle Sl e 5 dile a5 5 hee
adl gzlge 095 plore 4 amils o, jhex
Sled 58 Y0 5w ,S obkl adllhs lp
Colp o ol P b bl Hloe b as™ g0l 8
ot G Sl e g aila agalse
Dbl aidl aglge 095 L WS b S
Sl sald by ails agzlse 09 plye @
al colo, p,8 (Bas o800 b aiad
oEiils B aneS Ly ond aml bS]

S
<

)5 iag) g Cublagy asliling

1090 b /W oylads /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

s
<

)5 sl § Cublagy asliliosd

1090 b /W oylads /¢ sla

000 Ouleicy ) b wablices olass b ST w9 HEUBS wslgs (L))

b asl

09,5 0 on S5 S e :Sle
w5ls agzlge 05,8 4o 5 Jlw YAIA 4zl agalse
9 48l agxlge 09,5 (159 (el cadle JLo TR
oSS VAITY 5 A+ VY a5 4 435 gl
azlge 09,5 o8 I8 able 5 Sbe iz g
VWIPO g VY)Y i f @ adls agalse g aidly
SIS e oSl WS okl cssay Jlo
S5l 05,5 53 ot 535 e Sl Tns slo sl
@59 oo Jlg P>/ 0) 095 ylo dxe o)L
B o515 504065 119051 Lawgs aosls als
P< [+ 0) ol al

0l B L pnblisn o (6o lail ol
e g AT (50,8 (s gal yo ol Coleas
Ol ) Jooz 0 wdls agzlee 095 o 05 s>

e e Ve mls bl
1 ol Sl ol b bliie lane
o YEAYIAY) caws al 0 5 he>
FVIPA) oo Cennd 43 51 loie (s 5S35 (LS
Ol b a2 lge (1 Sls el Cewvsty (oS o
o ML 4.@‘>‘9.o 09; o ELF d&-blﬂ”s,«gj‘
d)bbm ) FES PR dﬁfo)“d.}‘ @‘9 ral.o.?
unls a8l agzlye 09,5 b oagzlse oSl L
95 53 03Ebl 05y Jlade S oslul s
] 00 0alo UL‘M" Y Js.\? ) °9)§

5She i 51+ el il byl ulas]
-l asls byl el Sole ol
sl bopsgie U ollS ol S n
Sl 1) () b W, preal Wilg ood 4
00,5 90 Jolt SACL cd Sz anli oo
olie 035 el TSy g el i
$ 9 G L e cdo VA leslinul b o ]
g <l "1 L 0 i sl dhie g Cute
(e g Sade 3,90 VT ol SG o0 wlide 00 >
Codo Olas gl ol o "‘_J....S" L "Jl:_é" Jols
Sl 40 00 0,05 (=) 9 (F) 9 G0 pes () g (+4)
oS (B3 0 yed 0 (Ghie Dl (slp g WS o0
(=) 5 (9 g yoo 0y () 9 (+1) Glp s ol
(siie Dlio ggerme D9h o i85 Hai0 G 0y
G e sloel Byme il (wlido 03,5 55 Cute
VWU -l SOyon ulide 00 5 jlanl g sl VA
255 4 boye oyl eliiie 035wl oo
Celad’ 4y bgrye o8 elide 03,5 5 "B
gl Byme YL lajlaal Lol g Lbga g
Il (V) bl oo ol 00,5 50 ol Sob;
it Sldllae ;3 wlide 03,5 95 50 glis S
) ol 0as 5,155+ 13 350
SPSS16 (S5 4 o0d (53] ez sla ool

Siwsnd g Trtest slo eesl 5l colinal L o
SIS s e 28,5 18 BT 550 (g
0,5 asie oD

Al agzlgo g 4l Agrg0 09,5 93 33 s Culed (2 B b (pmblido o b dgrlgo (ailio ) Jgur

(oo o) Jfame Bl S

P-value - - &Sl asl
s agzlse bl agzlye
[+ AR EIN YEAYIM LN AY Cewd
ofeee Y/ $£-/0 ANATVARE VA JATN A
ofeee Y/ $£-/0 YYEV/A-EAQVIVY o5
[+ Y/ $£-/0 7 VIFALYPYIFY

t



http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

...[)(IxmLi'm)'sﬂg.o.m—Ls)@cw\—@Mww-@\dw)mww—m\)@ud\eg)

Al ag2rlgo g 4l agrgo 09,5 99 30 (519059513l (190598 (Lo Byl E) (1 Sike ¥ Jgur

bval @Egml) JLae Sl £ o Sile Jbr &,
vaue Wl agzlse bl agzlse (g/ml) o
-17Y FYEVA/0Y FEOFEYA Y F- PTH) 150,51,k
09039l 30,598 sladio 9 Su31,5 900 (6o el yby (s (Smmsed ¥ Jgar
$)5 4l OJs o . - L
_ 6L‘°‘L§L"’ﬁ-’.'-‘;-‘ c; Niss';\)“'li
Jw (¢ 5 5k5) Jw ’ ’ T
/¥ /-9 ¥ R 5 i
N4 < 1OA <IAY P-value 2 AeTge OFoFhl Gy
PTH)
R " N R o gl
sl age (pg/ml)
.50 0 %4 P-value Rk P
W8l agrlge g 4Bl agrlge 09,5 90 30 (yloxad g w yiwol (ladio 03 55 0 303 (1aSlo .F Jgurr
P-value 48L5 agalge asl ag>lge Skl slo e SACL lie 03,5
A VO VEY/S) AFYEF/N ) Glors Gyl )y Solie o e
VY \o s el (3 5 ob95)
o AFAEVYY VRERVY Glors Gyl )y Solie oy o8
) A s el (6 g 5 ollad)

S5 g il gL pliie 03 )5 0 505 g PTH gebaww 9 ELF punbliso (oo b a9 (3l o (ot bl .0 Jgor

S5 ldie 03,5 ool e 03,

O35k Ogey90

()52 5 <ollad) (23 5 S355) (pg/ml)
bl agrlye andl azlye Al agrlee Al agrlpe Al agrlie il agalse
—eleY —~NA —IYAY VAN SNY -/¥Y] R Ol b agzrlse nSils
o L pbline
< INFY AR </Yay +/YYQ AR AR P-value (0955 oheo) mals calisiar
DAgy4 QA E = ./+YQ —\Y R oyl oo 00,5
[\7 -7 - - 1AV JAAR P-value (U 5 o5>)
- - 1f-5 -1£00 Y — A R Sy e 00,5
- - [+\# [++% Bited QAR P-value (& lbg g oodlad)

S me Vs mls bl g
09,5 95 )0 &I able 5 i o slayulil
Sylobne (Ko PTH (lie b (o) 990
YT
00,5 oyai Sl B Y Jouz o
9 4Bl agxlse 09,5 ;0 S5 g el Wl
00 > pSilo Cewl ool dslie a8ll ap>lge
W8S agzlge 09,5 )0 SepE g el el
(P<e ) B) wBl oo a8l aglge 09,5 5l St
ebline Ol b agzlse Gliee o alal,

35 PTH 50 caddllas ol b bl

adl ag>lgs 09,5 10 ygel cow ol Bl 51 %0F
aalgn 05,5 o odisS &S b ol 3l 5l %Y
3,81 Gl oul ki 2z e 009 jo aidls
bl sl @l eluly wdla L b
51 PSS 4l ap>lge 09,5 ;0 PTH law (T- test
Slolise B! pl Jg 09 a8ls agalge 04,5
syl om (Swpd ooin @ 0ss
J99z 53 038l Osesee Jlade 5 SIS 900

RGO PR WAPRIRY QLM..: Y

0.

| g Cublagy asliling

)5

11990 100 /W sylalh /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

S
0

)5 sl § Cublagy asliliosd

1090 b /W oylads /¢ sla

000 Ouleicy ) b wablices olass b ST w9 HEUBS wslgs (L))

J o o L,Kea 4 Skotte 4 (glasllao
OB Ghex 9 GBS aezlee oy sl VARV
alge a5 oy gl wsls ELF lae L
SNl Spso a ol ol b oL Ghe
uL)qu ol LS)'S°)L>”‘ ).nbl.tbc )LM d‘)au‘ FLY
ol calizee glocwend o ELF dblieg mS
clled Jptio Gilise glo iz, b 6, i
Ol b agzloe Oliae (59, » wlgioe o5 aitun
30 dg>lae e 008 L SUELF  dblieg 2SUI
bl e a5 gaml a4 S0 Loy 0,5 54l
L a1 e S canl o cpl e sl oyl
e WS oo 03 Ghox sl a ]y 05 o8
aS 6,5 slo oK 5l s gl )| Jdo 4y Bk
S Mzl el wog Suop 9,5 4l
g o0 ELF sl lae b aml oyl

Oldee b agzlse pline alol> bl b
&b L Gee> ;0 ELF  blieg oS
g babl o jbee a5l 5eS ol o lastsl
ojleds Jgarb b g olnl (B agzlge g0 o
‘\So)‘o )‘)_9 (w;(_SlM? ooooo L’;Yooo)
@Y aldl it Wlgiee W B 4 azg L
Geb xS 3 0ph o0 a8 I 10 Ve oo b
Lol sr 5 aelee Ol olnl o lailiv
PS5 omb Solde (el b (ouabline Glans
NV PP E IR

B=% P

Sl sbie 03,5 oyl 5 PTH gl 5 ELF
5 4Bl aglse 09,8 93 50 S g
Oled .l oals Lo & Jgaz o aBls aglge
o aine 5 Caria abasl) 4 el i 45 obs
ELF (cobliie olose b agzlpe (Sle o
Al oo adly dap>lse 09,5 ;0 PTH xhaw o
Solbloe bL3)l me o (@=+/FFp<-/--9)
5 9 PTH gl b S 28 5 (il 008 (o
39 % BLF ublin ol b agzlse oliee b

P>/ 0) aid S8 gy O,90 09,5

butne bl slaphion b i ol

L Shas sl a5 cao slanls o
5 (1)) 09 o0 0wl caitinn (So 2SIl slagl >
Slowz (Mo » Jelzme (2)l9e lml Jo 4
s> & 1) Glides Sl axgi (pludl Sy, g
S by o5 lasdlas Gk sl 03,5 >
wor &lp VeV Jlo o (YY) o)) Kea g Lgds
Comg A 0 bl 5 (Sl lo loe
Sony VoodgolsS PV Cay 0 Jold (58 Lad
Jolgd )3 daghs Fre g S g SdgolS VY
A pateine b plwl Wl 5 6 99 5 o ke
Aol & bgye ELF lace ol 0 jin oS
85 ks O4IFY Sl b ol ) s
Eoge 4z 0 a5 v o ol addllae ol ol
FSeP ELF (pucbliieg ;S (o @ie 40 )8
Ao o ol Gl boagzlae ol il
Sl lsFen pols cardlhe mli b 45 55 oo
3 lge Ol pol aalllas mbs Gulul
SrSoslul slhcwnd gad 3l cuws gal

O


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

...[)LRMzi'm)'sag.m»-Ls)e,cw\—@Mww-m\dw)mww—m\)wud\eg)

Wl 09,5 90 (nl yo Ggeysp (nl md S 09
J2 sla Jlo o ol aezlse (le S @
b osese cnl &35 Gy, » WlFee aSuil
wle 650 Jolse izen 5 il S b
wes HE 36 cod 1) a9 nl b5 Ol
aS Wl plis e g el gl (YO YF)
PTH (90,92 735 639y 2 5 G slac]lasd
(YY) cel [38 56
<8l PTH g =l 5 lade b )5 joe ol 31 (g8
as Sq QT )fql.._; Ql)lio.b 9 QL:_;S) adlae ais
s yiall 5l (B 69y el 30,8 anle
Jdo 4 wilg oo yol cpl Jdo (YY) o)l Se>
Al by 03 slagle o o8 agzlye ol
a5 oL PTH oy u‘)—“‘° 20 o)L..'f.o‘ J,n‘s.c
o5 13 580 Ced 1) sey90 nl e Sl e
Ol a5 e ol Oldllas opl (S)b )
ol boae (GYsb apzlse jo lagyse se o)ls
YY) wsl ast gl lose

B9 & Loy il (ol 03,5 0500
Cld 4 bgye So o0 wlidie 09,5 9 DU
Sl Aok a8l azlse 095 50 s)kdee g
oS gladlas ael Cavsds al aglge o9,
qloe a0 o, 3 Wijngaarden
wWols plxl pwnbliong oS sl o L
Jels oly8l jo LaSees i aS olo las
omblseg xSUl sl lawe L a5 olo)Se o

w3k 0g)F oul m yo (Fopmdl gend 5l (AU

s s e gzl s B T 5 oS
el iS5 3 F
slp Ohers LS, &5 Glasllas
312 53 ELE (ubliseg 2SI (o (215
olis sl bl ohe @3l S bl
Ol L6508 gl oL Rer a5 ol
olpl ojlaslint Jdas apalee 0> a4 s ELF
Yamaguchi-Sekino gaslas sl (YY) oijlo
L oL Asr aeloe Gl oonls 5o oL
aslllas b a5 () bl go jle 0> 31 508 ELF
gadlae ;3 agxloe Gl (Jy )ls SlsPen Lo
adlae 5 ()0 5 0L aslllas 5l 5 e yol>
opl el Cawsay ol en 9 Yamaguchi-Sekino
S gz Oloy e &5 wibss o cnl 4 el
Sl Pyl adlas )3 (IS5 g it
LSS anllan 45 ol o g 55 ie axlllae g0
ELF o5 6,500 glcudlsd 4 )5 s> 2 «
£55 b 3l s oy Jsiie wBls (s e
azlye Jmals el o bz sl o
Glos)yslod 5 Conl o lase cal b L Gosx
el Wlgioe mo BNz 4o eoliinl )5
(F) 095 ELF L agrlge (il 3L 2alS
Olime a5 0l lis ol adlas s
5 48l agzlse 09,5 51 %OY Lo PTH (90,90
&z 00game 3 Bl agxlse 09,8 I %Y
ol; Jalse andl aslbce b ol 3l gl
26 08l ses9e w5 S9, » Slges
el 5o D ey A8 @ (oo & 8,185
SME| (VE) 05 oyldl seyen cpl mbg
Ol 53 iz D3 095 95 m Sl
Sblag Jg 09s jloliae PTH (90,90 5
Ao a8l agzlse 05,5 0 (S9e )90 haw

—_—
—_—
o

)5 iy g Cublagy asliling

1990 b /W s)laid /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

—_—
pu—
pu—

)5 sl § Cublagy asliliosd

1090 b /W oylads /¢ sla

000 Ouleicy ) b wablices olass b ST w9 HEUBS wslgs (L))

oy sled a STy el o (a5 693
s rizen (V) Wi o iyl oge Li
eSS 5l g 45 sl ools oyl Galise
2 lgiee B ez poed )0 55 9 oy Jie
YW el g o )0 00 srac piwsw (53,
ol b 3ab (T0) 355 ,55he ol 1o s,
Oldee b agzlse (e (o bL3 T o5 5l alais |
gl 9 Se 28 g oyl 005 g ELF (puiblise
S5 ond Heb nl gwy 9590 09,5 5 0 PTH
5Shs o 5 fosien 5 Sute alaly Byo a5
PTH zhs 5 ELF ibliie liwe b agalse
Slye plo sl g 3,00 092y a8l agrlge 095 5o
Sloe> Oldlae o <l g b sae b5,
ol 0ols lii 5 pgas opl 0 edd sl
el gublioneg 2SI Glare (ol b agzlse o5
(VF) 058 o0 005 15— 150,90 Dol jo 105
W8S Sype S Sldllas 3925 gae 4z g L
Lt (S (g2had (g Fam S (ogas (pl )
Sipl @ arg b i Gles oI5 ok @ Ll
G unld S o Ygeme 6B s
@ PTH Jboy gl ;os5 &j90 50 )18 3925
et (B0 50 00iS sl (9098 S Olgie
09> Sd g pelS @i Joo G (b la
Sl g Slgy ST 590 Djge y0 55
Ol wile sl 0l else b agzlse 51 U
95 5l 545 (pl (Gl gl ELF cunboline

(TY) b8 aalss 15 56 cow L S

G ez 45 ol ol adlas ol gl
sl 5l (SO olgie @ Wlg co dlwgn O
o2 L bl Sl placs 0usS oo

O3 S s o) Ken g Beale saslas (YA)
sl 3 plin (355 5 o5 LS oy
e B3 Byme 3 kS o S5 LS ELF
RS pae 5 Sopudl piSes asle )
olile; 45 lanlllae (Y3) 05,8 o 5 Lls>
2 ELE glase 51 cw)p jshite 4 ol ea
ooy ,o ol (LS Sy, codle condy
B ol a5 ols ol cwsols sl 51t g308
o cnl o Jels LSS 5l QYA ) oz s
o 5 ueblite Glase b wled (oyme jo oS
WBboe Slgy Sl 4 SeSin (o9 4 it
3 oL,en 9 Guixiang asllae oo (Y9)
VO oy e G BLS)E (wyp 9590 50
Sobl Osese D Geelus Sy
bl YL )5 s 50 (S0l 0425 o (PTH)
RSN SUNIEN SN I VN
099592 D Gaallg (ouSg)aea VO (oo p chile
Sl S92y (Fopadl 0925 5 (PTH) syl
ool s (A OV 6, » ol Jelse (TY)
5 & Ol dor o5 5JiS e 2 oL3
Olee O g9 dao b agzlye ciny aoe 5o
ooF O S erle b5 cug 5 B lese
Sladllas (YY) 0,5 olal Joi cpols caws
(S ,L aS o5 akis ols plxil McAbee a5
odld Coles (il armme 5 )5 (55, 55 olaid
&S Wgboe By ) gyl Jelse Glaie o
VD] 0uiiS axtene Jalge lsicds ablyi oa
Sl b 51 (TPl ke Sejlsl
ol yly wisls pll o) ¢ Segerstrom 45
bSOl @ sloizl Coles aS o
Sloy JLad AU Gae SIS ae sanS
Sa Sy » el elaiz Colar a5t unl


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

...[)LRMzi'm)'sag.m»-Ls)e,ow\—@Mww-dm\dw)mww—m\)wud\eg)

el 500 S Sldllas jo 5 JS

10,98 g ,SLS

Slidss 7 b 5l is Jols dlie oy
Sl Sleas g (Shp pole oSy Cgas
o abb e AYFAY ol a4 8 Sloyo
S ess Shad g Sas Sl B am s s
Copde mized g oKiils ) siegh Coglee
Nyelee Jos 4 Sy Cain G55

REFERENCES

1. Portier CJ, Wolfe MS. Assessment of health
effects from exposure to power-line frequency
electric and magnetic fields. North Carolina:
National Institute of Environmental Health
Sciences (NIEHS) of U.S. National Institutes
of Health. 1998; Publication No. 98-3981.

2. MR GR, Monazam M, Haghdoust A,
Barsam T, Akbari H. Assessment of the risk
of occupational exposure to extremely low
frequency electromagnetic fields. Journal Mil
Med. 2011;13(3):133-40.

3. Bowman JD, Kelsh MA, Kaune WT. Manual
for measuring occupational electric and
magnetic field exposures. Cincinnati: US
Department of Health and Human Services,
Public Health Service, Centers for Disease
Control and Prevention, National Institute for
Occupational Safety and Health, Division of
Biomedical and Behavioral Sciences. 1998;
Publication No. 98-154.

4. Tenforde TS, Kaune W. Interaction of

extremely low frequency electric and

ol lp ons I3 Shiee Gnl el
OB L bl (laee Jlail 150 a0 8
Sl 5 Slsy Y 65y 2 omb el
a5l Wameyhl sy Slpss G5k
5 S8 Slaw 9 2B bl Gldlas plxl
Saxie Jolge 0529 4 az i b oadlie s el
SV g Ogay90 ol @by Ol p IS 55U
el 5o (oxhd (5 Al ol Bl Ll
Jelos 28,5 Sl )0 4y bgie 5 0050 ndy Sl

magnetic fields with humans. Health Phys.
1987;53(6):585-606.

5. Yamaguchi-Sekino S, Ojima J, Sekino M,
Hojo M, Saito H, Okuno T. Measuring exposed
magnetic fields of welders in working time.
Ind Health. 2011;49(3):274-9.

6. Skotte JH, Hjollund HI. Exposure of welders
and other metal workers to ELF magnetic
fields. Bioelectromagnetics. 1997;18(7):470-
7.

7. Mair P, editor. Assessment of EMF
(electromagnetic fields) and biological effects
in arc welding applications. International
Institute of Welding, Commission XII,
Intermediate Meeting, Fronius International.
February 2005; IIW Doc. XII-1848-05.

8. Barsam T, Monazzam MR, Haghdoost AA,
Ghotbi MR, Dehghan SF. Effect of extremely
low frequency electromagnetic field exposure
on sleep quality in high voltage substations.
IJEHSE. 2012;9(1):1.

9. Tworoger SS, Davis S, Emerson SS, Mirick

1P

| g Cublagy asliling

)5 A

1990 b /W s)laid /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

1w

| g Cublagy aslilins

)5 ¢S

1090 b /W oylads /¢ sla

000 Ouleicy ) b wablices olass b ST w9 HEUBS wslgs (L))

DK, Lentz MJ, McTiernan A. Effect of a
nighttime magnetic field exposure on sleep
patterns in young women. Am J Epidemiol.
2004;160(3):224-9.

10.Sharifi Fard M, Nasiri P, Monazzam MR.
Measurement of the magnetic fields of high
voltage substations (230kV) in Tehran and
comparison with the ACGIH threshold
limit value. Radiat Pro Dosimetry. 2011;
145(4):421-425.

11. Yousefi H, Nasiri P. Psychological effects
of occupational exposure to electromagnetic
fields. J Res Health Sci. 2006;6(1):18-21.

12. Stollery B. Effects of 50 Hz electric currents
on mood and verbal reasoning skills. Br J Ind
Med. 1986;43(5):339-49.

13.World  Health  Organization (WHO).
Extremely low frequency fields. Geneva:
WHO. 2007; Environmental Health Criteria
238.

14. Sadock BJ, Sadock VA. Kaplan and Sadock’s
synopsis of psychiatry: Behavioral sciences/
clinical psychiatry, 11th ed. Philadelphia:
Lippincott Williams & Wilkins; 2011.

15.Das B, Baral N, Shyangwa P, Toora B,
Lamsal M. Altered serum levels of thyroxine,
triiodothyroinine and thyroid stimulating
hormone in patients with depression. KUMJ.
2006;5(3):330-4.

16.Barber PJ. Disorders of the parathyroid
glands. J Feline Med Surg. 2004;6(4):259-69.

17.Root A, Diamond Jr F. Disorders of calcium

metabolism in the child and adolescent.

Pediatric endocrinology. 2nd ed. Philadelphia:

Saunders. 2002.

18.Zhao L, Sun L, Chu X. Chemiluminescence
immunoassay. Trac-Trend Anal Chem.
2009;28(4):404-15.

19.Cox T, Mackay C. The measurement of
self-reported stress and arousal. Br J Psy.
1985;76(2):183-6.

20.Faleel S-F, Tam C-L, Lee T-H, Har W-M, Foo
Y-C. Stress, perceived social support, coping
capability and depression: A study of local
and foreign students in the Malaysian context.
World Acad Sci Eng Technol. 2012;61:75-81.

21. Tenforde T. Interaction of ELF magnetic fields
with living matter. InC. Polk, and E. Postow,
Eds. In: Polk CH, Postow E, editor. Handbook
of Biological Effects of Electromagnetic
Radiation. 2nd ed;New York: CRC Press
LLC.1996.p.197-225.

22. Shahna FG, Dehganpoor T, Karami Z.
Assessment of extremely low frequency (ELF)
electric and magnetic fields in Hamedan high
electrical power stations and their effects on
workers. [JMP. 2011;8(3):1-11. [In Persian]

23.Roknian M, Nasiri P, Zeraati H. Evaluation
Of Extremely Low Frequency (ELF)
Electromagnetic fields and their probable
relationship with hematological changes
among operators in heavy metal industry.
IJMP. 2009; 6(3-4):47-57. [In Persian]

24. Saravani R, Qureshi M, Jafari M. Correlation
Between Serum Level Parathormone, Alkaline
Phosphatase, Calcium and Phosphorus of
Patients Hemodialysis in Zahedan. J Med Sci.
2007;7(1):154-7.


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

25.

26.

27.

28.

29.

30.

...[)LRMzi'm)'sag.m»-Ls)e,ow\—@Mww-dm\dw)mww—m\)wud\eg)

McCarty MF, Thomas CA. PTH excess
may promote weight gain by impeding
catecholamine-induced lipolysis-implications
for the impact of calcium, vitamin D, and
alcohol on body weight. Med Hypotheses.
2003; 61( 5-6) : 535-542.

Fujiwara S, Sposto R, Shiraki M, Yokoyama
N, Sasaki H, Kodama K, Shimaoka K. Levels
of parathyroid hormone and calcitonin in
serum among atomic bomb survivors. Radiat
Res. 1994; 137(1):96-103.

Ebrahim K, Ramezanpoor M, Sahraee
AR. Effect of Eight Weeks of Aerobic and
Progressive Exercises on Changes of Estrogen
Hormone and Effective Factors on Bone Mass
in Menopaused Sedentary Women. Iran J
Endocrinol Metab. 2010; 12 (4) : 401-408.
Van Wijngaarden E, Savitz DA, Kleckner RC,
Cai J, Loomis D. Exposure to electromagnetic
fields and suicide among electric utility
workers: a nested case-control study. Occup
Environ Med. 2000;57(4):258-63.

Beale I, Pearce N, Conroy D, Henning M,
Murrell K. Psychological effects of chronic
exposure to 50 Hz magnetic fields in humans
living near extra-high-voltage transmission
lines. Bioelectromagnetics. 1997;18(8):584-94.
Zamanian Z, Gharepoor S, Dehghany
M.. ffects of Electromagnetic fields on
mental health of the staff employed in gas
power plants, Shiraz. Pakistan J Biol Sci.

2010;13(19):956-960.

31.

32.

33.

34.

35.

36.

37.

Zhao G, Ford ES, Li C, Balluz LS. No
associations between serum concentrations
of 25-hydroxyvitamin D and parathyroid
hormone and depression among US adults.
Br J Nutr. 2010;104(11):1696-702.

Maurier WL, Northcott HC. Job uncertainty
and health status for nurses during
restructuring of health care in Alberta. West J
Nurs Res 2000; 22(5): 623-41.

McAbee R. Occupational stress and burnout
in the nursing profession. A model for
prevention. AAOHN J 1991; 39(12): 568-75.

Segerstrom SC, Miller GE. Psychological
stress and the human immune system: a meta-
analytic study of 30 years of inquiry. Psychol
Bull .2004; 130(4): 601-30.

Wang X, Yang Y, Wang X, Xu S. The effect
of occupational exposure to metal on the
nervous system function in welders. J Occup
Health. 2006; 48 (2): 100-106.

Luben RA, Cain CD, Chen MC, Rosen DM,
Adey WR. Effects of electromagnetic stimuli
on bone and bone cells in vitro: Inhibition of
responses to parathyroid hormone by low-
energy low-frequency fields. Proc Nat Acad
Sci USA. 1982; 79: 4180-4184.

Rahmani A, Golbabaei F, Dehghan SF,
Mazlomi A, Akbarzadeh A. Assessment of the
effect of welding fumes on welders’ cognitive
failure and health-related quality of life.
JOSE. Published online: 19 Apr 2016 . DOI:1
0.1080/10803548.2016.116449.

e

| g Cublagy asliling

)5 A

11990 100 /W sylalh /¢ sla


http://jhsw.tums.ac.ir/article-1-5471-fa.html

Downloaded from jhsw.tums.ac.ir at 13:25 IRDT on Thursday September 21st 2017

Journal of Health and Safety at Work Vol. 6; No. 3; Autumn 2016

Exposure assessment of arc welders to extremely low frequency
magnetic field: Its relationship with the secretion of paratormone
hormone and mood states

Roohalah Hajizadeh ', Alireza Koohpaei %3, Sayed Mohammad Hasan Razavi Asl?,
Mohammad Hossein Beheshti °, Ahmad Mehri %, Somayeh Farhang Dehghan’",
Arash Akbarzadeh®, Hamzeh Mohammadi’

" M.Sc., Department of Occupational Health Engineering, Occupational Health Research Center, Qom University of Medical
Sciences, Qom, Iran

2 Associate Professor, Department of Occupational Health Engineering, School of Health, Qom University of Medical Sciences,

Qom, Iran

3 Associate Professor, Occupational Health Research Center, Qom University of Medical Sciences, Qom, Iran

* B.Sc of Health Center Department, Qom University of Medical Sciences, Qom, Iran

> M.Sc., Department of Occupational Health Engineering, Faculty of Health, Gonabad University of Medical Sciences, Gonabad, Iran

¢ M.Sc., Department of Occupational Health Engineering, School of Public Health, llam University of Medical Sciences, llam, Iran

" M.Sc., Department of Occupational Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

8 M.Sc., Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Introduction: Nowadays, exposure to extremely low frequency (ELF) magnetic field has been interested in
many studies due to possible effects on human physical-mental health. Therefore, this study aimed to assess arc
welders’ exposure to extremely low frequency magnetic field and to determine its relationship with the secretion
of paratormone (PTH) hormone and mood states.

Material and Method: The present study has been conducted among 35 healthy production workers (as
exposed group) and 35 healthy administrative personnel (as unexposed group). After checking the work
activities of participants according to the guide recommended by the National Institute for Occupational Safety
and Health (NIOSH), ELF magnetic fields were measured using an ELF measurement device in the regions
including trunk, head, and neck. The plasma levels of PTH hormone of both groups were evaluated by the
Electrochemiluminescence method. Stress-Arousal Checklist (SACL) was used to assess the mode states of
subjects in both groups. The collected data were analyzed by SPSS software version 16.

Result: There was a significant difference between the exposed and unexposed groups with respect to the
exposure level to ELF magnetic fields (P-value<0.0001). Mean PTH hormone level in exposed group (34.54
pg/ml) was lower than unexposed ones (37 pg/ml), however these mean values weren’t significantly different
(P-value=0.67). Score of “stress” subscale related to the “pleasure” and score of “arousal” subscale related
to the “activities and alertness” in the unexposed group were significantly higher than those in exposed group
(p<0.0001). Regarding the relationship between exposure level to ELF electromagnetic field and scores of
stress, arousal, and PTH hormone level in the two groups, it should be stated that only a significant and positive
association was found between the average exposure to ELF magnetic fields and PTH levels in the exposed
group (P-value<0.009, r=0.44).

Conclusion: The results of this study showed that continuous welding can be considered as an exposure source
to extremely low frequency electromagnetic fields. More accurate and comprehensive laboratory and field
studies are needed to prove the hypothesis of the potential impact of extremely low frequency magnetic fields
on people’s psychological states and mood through changes of parathyroid hormone level.

Keywords: Arc Welding, Extremely Low Frequency (ELF) Magnetic Field, Mood State,
Paratormone Hormone (PTH)
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