[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

alts

&

AP YY)

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale 8IS
(\Y“’W )%M- b'b’o) Y«4 -0 d‘.@bw Y ‘_;a,l.e...;} ‘o (60990

S S 5 L Ol bLisl 5 o3 d Olpsle b 5 sl &y lals
sl o ColiS glls (gaike s OLT Kl 8 4o

TE3356 O8I Glomesne sy SS9 Slaa sage 50 pan S alpge 5u ebL Tl S0

9 655 sxeanl 058 (Y ol 5 (OB Sy ple sl 5abe sad b 0135 SlEBa3 X 50 wal S s (souSita 5y (N
S00909 93t JoSlge (ol olaEas 3K 50 (¥ loal Ols Ol (S posle o€l coublags suSiily Gy Hlo
slagslan 9 a0 SlEaT 350 (£ Olonl OIS (s e (S posle oSl olie 5 550509 998 pole gouSitia 3y
sak olada3 38 50 (0 Oloal (OIS (g daged (g psle oKl and salie 5 505 Gyoa 9uE sle suSikia g5y a0 500 Sak
Ot 95 Ly ailse (AL ()1l (Ol 5 (g anped (i posle ol e sulie 5 505 o0 0a2 pole (souStia 55y 200909
3 200009 34k psle auitia o5y (SN &l Gl lan Cia coliel wed GLLA (e GLLA (e o855 (1o 1 ghess
Olomeoe poon 09 G200 at slagley 58 QIS SlEEAS 3K 5e el sl
e-mail: mirmiran@endocrine.ac.ir

oS

- <

s ol (Galllae Chda s Ly 530S 4 G o (glaos S aber 1 LA 355 5 03 e Olyole andkie

5 35m anl oy L ColiS (gl gadlata 55 OUT K318 505 gla Sy 0 b 0T BLsyl 5 03 08 Olpsle & Cunad
bl ST 3 3l ssb 4 Olasls 51 e 305 0 B Y ahols s 0 ol YSF ¢ ahaie ganllle pl 53 sl
st o5n S8 gas Jalse ds S Al b eas Sa3 5 sl et (54505 Olyole 1SS a5l g Ls Ol Slays
P A e sl oS G ae Olayl &) slaas (g loyb slaas ¢ lssb u-l;"T b (Jad (Oans p Juld
Gle Ldges S0 anllee ol 5o b YAYRY/A o Kke b o3 ,nd ol YOF ¢S 5 tbaasdly Ln g (s5la,L Jub
s A 5 85 Sen YV (VAV ¥V 5 AY (FY-VF8) i s 0d 0ole e 5 ool &y clile (Sl al)
s s Ogen S5 e 53 (r=/AVY P=0/0V) W sdalin Olpsle o 5 5l 4 <l oy (g lsbas L C
e Solsgme BLI | 50 5 <lls (P=o/0VF) Slayls slaas 9 (P=v/0Vy) sle ol b (g lsbine bL3 1 sl oy clale ol
Ol sl slaasly 15, Sames Al sdalin (P=2/2FY) b as S &y Ol 5 (P=2/0Y4) ol Jad b i oy chale
Csllae d 55 WOl Sl Ol bl clis g Ay 350eS Sl ool by Chale il bl 5 03,08 Olyole &S ! r.:«JuL:« s
oS eand (6la, eSU dlaxr 1 e Sy Olsee 3le Jad Olagly sl ¢ gl Ay cyliS (glpls ailan 53 54

sl caﬁ.f:[)“plnd.lw‘j

Sl W coliS gl dilie (Sl S o0 (sla (S35 0oy Gl ule w cuas y (guals (418519

AV/YY - radl@e G sady - AV/VY taadal sl 0 _AV/E/E tallie mdls y

Erose (pl cueal €S 5 gl oo O grune s polsn s
SMIbss 5 st Olhale s3as 4 iyl slasy < 5o
29 a S gadsle opTage el HIET Gy 5 Gl
L oaiolee sladelis Gua cures S lsasad 5 Ol
oten iAo JSES 1y w asesS ) il glagdual
GBS Gk ol (Sole CBe y sihe sakbedS

douds

ol a3 9 JolSS iy 6l (5o (530 Dy s

Ousas Ll adsle Nadlie she ddea 3 LK, )
e bE glacs i 5 Llow Sa SKad G pas (S
s (sla, s S Hu w saaS ) oSy 5 JAS Lo
3 e LIS 5 (ST 5 il paslse 5w asaS


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

TFSY g = 2D s o (g0l ey ($005° Olpl paalgilio 9 juy139)3 3a€ galan VY-

S candg s s Jelse dsse 53 0SB S plasT

b el glls ddlbie Glsie 4 Glsl Lo suud ek
Ll ol slagous o ol sudd alaal liag3y (Sl
e b Giaps 5 Blessas G, (Solite gladiily L
OBB 55y 9 Al Oloss 58 (Sley b culiS cueal o
Olosle a8l S geu Jolge (A b)) pups 4 mals

.mu’;u,gbui.%wdgu,:ﬁ.
Loisy 9 ol

W sl bl abie o pn @S dalllas ool o

W a6 Glaly 3 3e, 0 BY 4 supud sule Y1E
Ohdisy oal S e ot Sl Sl Soe €
ST (Balal sk 4 o Gl (Sl psle olKails
K suped Glhube (aleys Sdlag Sy 58 50 Lul
s Ol o ol 4 s slashae sl
L oses Glas (pl Ho eSSl gl ok olida 5 Sl
Sloobe w8 eSS ST wbiculs,y €5 5 wel Jac
shls 5 dab o8 S Shila € all gousnd
sLeolas © Wl ase (ol o dla slaslas
pae wlond o Sse slagl Baas aae wdgos
SlaesiS s 5 b ssla it sl 3l soliio
O bge oledbl wad dallas uyly s s (Guolis) Lo
@leaat Glhe o Jold obe Kdl K gon oladtia
GoSaS SIS ol gadi g slagolen dle (Ja
Oloss dob 5o 5 ook B Gl 385085 L8 » WS
5 6L O Gl g8 ws la gl Dae (olb
2w ssla (@lae JaSe B an (5ol Oloss Jsk o
5 Olaly g8 wsohub oAl Ll (ol ol Job
S s sosaa walas Gk 3 bie @l
ob3 Ol globe s o S A b
pesade ook danlye Sas Galsl ooy caasy
sols sa3 ole €0 Sav g ol b slad s (o5 pen
9 oloal Bulal gy K A d el i yu gl O
Obaes wls 6‘)\37&.&9 sy Bl ol Hul, uea sl
Olore mad S 0Bl (B rme S g8 008 3AB o
BY IRV FRS R VU - NP RPRR IR EN R PR Y e
O S sk 34 slad g ad (g )IES 5 gl pen
pole suSna 53w soSelal pa e olaledT 4w olae
agd (Sl pole ol sl plie 5 50509 sat

da Lo (Bung) aale db glodle oK Fouia
e sha (asae o Lo Lo W Gmbe YA sola
Tl L8 b asaeS b b ye a3 Suile

09 osbe i b goliand) G35 o © s b
S Ssase e LS Hole b ( Sy Jul sle N Jsbe
o b Ol 4 S adlbipe Ol S asee w el
sl 5aate (WS Olae 4 B Bgs L9 el
ol Sl Hule W sy 5 BLoY @ Oliee
Olosle sy cuaid s (s 5 g (O SE adl o W358
oo oSl Gadld olsie 4 BT S0l b cdale oy
G Oloee dene A S Gl S n adi e 48 S Lk
23 S olanT 51 el Vs S s Lol Gasbe Sl 8L s
WS oo Lalis (gl sak bg w asnd ologs
el G Lol W able o« s e Glis Al slalle
9 2l Glhss ool 5 Olele W cusy Sl Wl
Sose Oledad 55 sule sad ay chle el w5Y Galnly
CliS aae 5 ol g1l gla,saS 5o "unS I8 o
Oloale W cuas g S cl sad suls lis (oley W
B0l Wl sk 5 Ll W slile Sl 51 ss
O (gugans olallhs o Ll K 5158 alas Jolse
o’ mhi (o I3 e H1 Galide (g 0l Jolse
OuaS i (P s edld (Ohs (8T Ol
S w Gloae 5w JeSe me s sl slalis 8 yuas
sasd Oloobe adi b 5 Lol lle (el o (8 eas
1 aals i dadil o€ ol G5 8 58 puj i 9550
T wles gats i1

9508 b dalse 3blio 5 (S plsie 4 £r aas 5o ol
S S Tr dan Lo susinf lallhee Mo dalus o
0338 5o (Alss w ol e 5 SIS s BB g
Bla Pl w Baa b ogo0aS glaliyy us
Loy ad SLT YA Jla 3w aeeeS 3 il slaglas
g o8 PBrae Sai (08 sl (86 @il 5 cuseas
olal 38 5o 4ol o Glsie 4 oSBTV Jlu ) 5aS
2 9528 5l ole oS lsie 4 sala Sl o sl

S K gl 5o € ol 4 e s LY

QLS W gy 5 el (3L 50 3 e oS lal 5 (e
S Blos S Hlale 5 (e S ay Glhe S aas e
o slasy S Lo W cunsy ol age Jolse dlaa
"l Calid,


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

3R AT K1 gos o S 5us (5t 5 03,08 Opsle &y Cuny

ISCs 5 o B Tl 5

oaiie cuale gulad 5 5 BuSeS 8 Gl oledis
Oage Jbess i (OIS (Jlesine 5 Jle s madss oidly)
s Kolmogorov-Smirnov ;se37 31 saliiel L L saly
wwlle oga @S L3 Lol wsse al St
12085 6ol (oS 5 Jless 085 Il (oS (A (slasuite
Chi lagsesl 31 s © 858 59 om Jbyine
saleie) Mann Whitney , Student’s t-test Square
S P S oad oyl cbile G bLS))
sl Siasen 31 ssliid b ol 1S pos sl S5
Olosle W cunay Wad o Gsmon 8 oo
OBT sady Dol lale (adld g b 5 Glajas 89
-oeite (o Jlesint G aa s bod S8 ) sse
ol (gl doole sk 5 L0l W cble) Glwly sla
B S oope oAl Jaad ) et Gl (Slss
booasnd Olhobe & candy LLS)N pusn o oupes
shd Ose S5 0sedl O obT Sl Sses sla S5

ol salan

sty

‘)JLA - &\.\:iJJ:\ dalllas 4e EXBX] GLQ‘)L.\M (5‘\)‘..3 «< u;'L“J‘A
cula, S 5 aallbe gl Gy o Blaal £ 51
Ol ad Gia 55Kea 4 Sl ae cle 4 KT
Sy 5 W censy Gl Gl sasa ule Yot
S S35 N Jada 59 W8S HE s 9o 50 S8 S ges
ond s alile SK& @y S0 sapnd olhube Gl sla
L’)“)JLA ;;)L:...mj 9 O ()_.Sl‘:m NIV RYNEVi-) bJJJT Qty.“
O Gl s Jlew VV/Y/E 5 YA/YEE/A ()5 4o a0 yud
0+ 5 s 5o Glasl)y slaad i o Hlala Glhule ws 58 4
NV S| IFR - TO R NP VI P Y ISt VR S| PR VO
0 LusB ol vgay Gl cose @ Slals ag]
S asa @olol Glhss Job Lo sused plule vy
A0S g3 oo sulail L LSJtA &L_Lc (SL‘“J"S"‘
alale Gedld g0 Gulad o susnd Glhole W cuas
‘Cil:u: .C,u.u‘ sady saly ()LA.:ZI:‘ Y JJJ.A L C)UT ‘)e.li K] ‘)“)J‘ L
B Glhole ud g Ll woadale (Sl G wly)
s sl e aKssSee YEY (VIVATYY) 5 AY (£Y-161)
G e aSesSae Ve > pad g Ol il Sl

woadils Sy so s Glyule wm 8 V/A 5 WY E Hu S S

S sladby © nd g Ll slad sad wa S Yl S
Y glon Lo gy slisbeyT ey B 5 sud JiTie Lo
ICRVAP R KEL RN | PP PR

aag agle suSinagly A S o pala hagh
g gl (S sl oKl annd i 5 55 09
(Y* ECRIES 3321 ) @ 4155 e ps 5 5 o 50

AL T slagk g,

peaa Ghgs b olale sad g S0l s Gloae s Sela
Sl o9 aSeSee Sose 4 @B 5 e S aladl
03 Slmdl Cud ol w sl gl wad (51K
G bl s 50 8 S5 See YV 5 Ve Ao slackile ¢l s
o Fox Slomis s 5 ae s A VY Ao s s
G ol s 5o aS5See YVE 5 WWE Ao slackle
O ocble el g dsyu A/s 5 AV AT LSS
clale (gl ad GBS S s 5o a S5 Sue Ve (55l
SNV ¥/0 slachle gl (Sso8 Slomds cusd nd v
WY 5 UV AN G G sl Lo aSssSee TVY
WY/A XY sl clle gl S Slondl Cu s 9 den
VWY 5 AVAIA G s e a S Se YOIV
03 a8 Ve ol sad oy clale cuuliea gy s 5o
OoPoo b S w e goSeolal ad (518 i s
wd OIS LS e 4 @l oS alasl sl S
o LE Y Ko w i @oSelal uhse so b
g am,s ) ol ehhnis cus

5 Gy wdlag Sl Glodlu o s pulal s
s Bl ilis s 35058 31 30 (5LaJIERI L 5 5lee S
sasnd oloole Lo S o A S5 Sae Ve S 5N >l
OB e w adlse (SIS (S Gl lee @ oSS w
(Sl w Sl Gl slassiS 5o Togd e 88
b olgie @ SR 5o asSe0See Vs S el gy clile Gl
Llad sopnd ghoobe sl w e ol o G
2 Sras S GuS Ll ol b silas Ve S e
Yo oalsla Lisems Sab w e cnli€ g sasane il
Pasbe LK G

Lasaly Jalas

b3l 31 soliiad L Lassls a3 5 w3a3
Olsie 4 +fc0 3 i P-value 5 v- «a.s SPSS
P PR R TR RV SRS Py (P R
sl (Soly Om woly) Glos 5 sl SlaskELSiLe


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

TFSY g = 2D s o (g0l ey (50092 Dlil panylgalin 9 jay11973 326 ignl20 VWYY

by s Culds (g ylo dllaie ya Gylasl 5 s 595 Y0 Jgbo ya 0uyadi (4 yale dals Cibadidio —Y Jgua

(A 59 p S 550) yule yad 3 lALE

P Yoo < Vor> g dunidie
(YOF =alaas)
(YF¥=alaas) (Y+=alaas)
olosls
AN YA/YES/A YV/- £ YAIYES /A (L) Cyeu
AN \ - /Ay /o XYZE3 751 VV/EY/S (L) ©Mimas
YRR olass () Jas
YY- (a8/¢) WV (Ao/+) YYV (AY/V) Slsala
WY (o) Y (Ve/+) (VY) Jela
AR Y/sEY/V Y/Ato/Y Y/YEY/A (Jlw) s0anb oAl
TS slaxs (1) ol slass
V1 (YY) WY (/) AA (YE/A) \
VoA (WV/¢) N V1 (Re/Y) \ ) sid
AN alasd (7) Glasly slaas
4y (Ya/4) Ve (V) V-V (YY) \
VEY (V-Y) (YY) VEV (eV/V) Vol i
SALR alaas (7) olasly g5
A (¢-/0) (¥l Vee (YAY) ke
YA (04/0) Ve (Ve/) Yoy (1+/Y) O3
“JEN- alaas () b 4ile
£y (\WVW) o (vo/+) £1 (VAZY) b
VAY (AY/E) Vo (Vo/+) Y-V (AV/A) PN
. Job 5o w ol sbdss 3 solina
a3 (7) M,k
Ve (V) - \¢ (of0) sb
\YY (oY/o) Ve (0+/+) AYY (oY/Y) Y
AV (EVA) Ve (0+]4) V-V (EY/Y) il o
by w3 Ells 51l (sellaino 5a LTyl g 5l ol s CUALE (pulead 53 09 yacdi (o yalo 3 Caad g =Y Jgaa
i olale Jpsl e clale
d (A 00 p S 905m)
YeN AY wle
V=YY 3 SAYA Sols o dsls
Y- (V) V64 (1Y/£) slaas () A+ >
YYE (AY/Y) A (YY) a3 (L) N+ <
e AWV Sesran



https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

WY AT Ka1,S a5 sl S50 0 5 03,08 Opsle dy Conds

ISCs 5 o B Tl 5

o o b i slageSe Chpame olaly pob 5 lass
ssad sole s cundy slagadli 31 Sin b sl
OS5 Jae Ol soliial b el 5 Lol @ cbile Jols
dad bl Jae o cl sad suls GLES ¥ Jgan o A
L solaine solel Lyl suymd glhole Hlul & clile
P=1/8) laly olass 5 (B=—-/00d P=-/-1+) Jis
Olosbe st w cble haaa sl BT (B=--AYY
(B=—/¥\Y P=1/0¥4) Jas L 1, solasiae ool LLs,
s olas (B:~/~/\V P=./. EY) So—ae K3 ws yl5ae g

(F1T1) s S5 w0 SBlE (Sl o 4aah) 0o
BYr sl b a5 glole 7 Ve 3l G g L Y
woable U ol w able s a0 sl co soliinl LK £
cils asay ol bl (Shames (lhule ud
Shnad (byeas Sad o able (1=-/\VWY P=4/00Y)
S (= AN P=1/cv0) Julw clale b gl ome o]
ol suad olyole sad ws (I5-/AYY P=-/0 80
e Jol loole S8l S gan sla S50 (A bLS))
(ool land (ool GaAT @b (Jad e dliass

O92eaySy 5 ooldicel b Alewy w Culds (gl yla gdllaia jo o0 0 (4 jole yacd g 5l 0l o QIBIE L Joyh yo Jol go -V Jgan

oA
Tasaia Jus NEQUIW
P SE B P SE B
(S 59 poS5Se) ¥ Lol e
ey <\t — /oo AfevY -/\ae — /8N4 (lssla/ Jels) Hule Jask
o/eN¢E /-0y —/AYV SRRV AR RTARYA Olasly alaas
YA s J:\.ust
(3 5o pS50See) Fond g il
-/-¥a ey —I¥\Y R -/\0) —o/¥\a (loola/Jels) ol Jis
o[ty o[ty N et ofeey JRIN) (LlE) F i yams Ko s oo
/Yo sast Jsas3 R®

Q&H;JJAA‘)Jwzi)@)fdlloc)wgéw&JJJbHJJ‘)J‘AﬂMI:(FOrWard)é._\SJJ&J&JJ‘QJM‘[{QK%QW;)JAAT

cudlag Sl oledla shae ey @Sl a2 e
slagaals o) (S dolad sl S o 0l b alile

v - “s & ‘e .
(JJ@@MJSJJQJJJW‘%)J%C&M\’W‘)‘HQ_LA|

ablu g o @ Hlhul b alle < aas o GLES Lo peuy 0
olule 5 (2138 a5, Gk 5 8hos w Olhee 5o Sl
ol oS plate WIS leS & G, lsy
3 0ln! Ll 5o pal slallas Masl b cuai s sl
L dlie 5o e b cble € W€ slgidy IS
0 cundy (bl e g5 peald Lol W cbile
gy L| (5‘)L‘.a:>_\‘ (54:\..\’5 «< C.\.A.ae.\‘J‘JJ.\ 9 8l C)“)JLQ
o5 Y ‘J u.a.éflv K KV @t\;\ (C}L’.".L:A A‘“‘H.A:\‘)‘J JJL&

lead aid K Ly o

Eaany

-

oal b cble dle ala e gl B Gulal

S s SRl oo aSesSee Ve Ol S suud Glebe
2 S dbe ool b csb,e ol ase saiasglis
€ el 5 Sl Gole b cun s b w ol Lol
Sose Jalse s Ol ol asas BT G (Sl @ culiS
e S (loae Gole Jad g5 lagly olasS g5
B0 8050d Gloobe wy sy 5 HIS,HEE ol ge alea )
o Soe BT sad g Lol w lle Jielil go b oS
s (e (e b OBT W caniay o Lol 28 S 518
Sae 5 Olaly g5 (solaok slaas (s olub GaoAT ELl
LU @olob Glogs dob oo & ssla (2lae sla Jase

RV ;,ssl:» (5‘)‘46_\:.4


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

TFSY g = 2D s o (g0l ey (S009° iyl paupdgylin 9 yL19)3 328 igaia0 VY

uliS o s Jole aSb il GIS0S 5 o0l i
T Ll e su il Olobe pud s clile

suopd Gyl w cuais s b b e Jelge (IS ok 4
Doz gogime olallle 5o BT sed w clle ks o
250 o8 olallls (Jle olsie @ ol GBS LS s
QBT oty Slle b jule S so g3 pedld 5 05y LS
clale (A o M len gat AL e LS sladl
Ll Gpan 5 Sdhians Glhae WIB g b ook
ol Son A oo T Bl loile w ola a2
oladly alass o UK Gpime aadS S b LS|
5 oobe G alalllas 51 Ko (ghins 5oy " wa K sualice
09 oxd y Slle b b e Jelse Glsie 4 a0 0d dla e
LS, S5S e oo Ja 5o 6 ol Tl S ks
hand Glias Gu Gn Glelse o ol @obed
5 olasll g5 csulanls slaad (gLl e AT sladl slaxs
Olosle W cuan s b ow gsla o132 slafeSle B yums
onlas o ga g 80 Had

Cal Slallas sgare daa 3 jala gaadlbs an S
o bosasnd Ohole b caaay LIS, s w0 S
Bl Gl gdlie o LT Sl Sgen sl S3as
o Lenussans b oJla ool bocendd aalayy Sl
© Ol ol oF O e s s plagals
g ool Bulad (5 Gt S Lo clile (5588wl
Bl Sso w0 Sso obwis Jls 4 S s oLl
Ofapd aal 8w i cuas s ) il (edls
Ol 45 Gl i gdilaie ) (a5 350 Wl ol
asad ol ) oplite golatll o elaial sla S35 Ll
(hie Sose @ dallbhe Ak 4 as b S Gl
Sas O s eos BB sl 5 ole il
Woowe olad o dallhes slacus guss

@l gaibio o oS ulo Gl jala e g3y gsladisl
o2 saod Glosle W sy i SHples a ol
Lol canoge oL 1) s asaeS Sl W clile Gl Gulol
29 OllsR a5l 3550 @ (el g BT b il
alasd ¢ Gl w el glls dhis o ol Cgllhe ua
daa 5l Paae S w G oule Jrd Glals
Lol sonud Glhole W cuas g suiSual gla, S1
b oo o Ll slalllae aladl s oo Hl5 4 Jlas)

ol 3ble Sis 5o golaiBl o elaial 5 (gu,8 Jol 5o

(5_)LA“. LA‘J&%&ALL}:J‘ s‘).uéla L;u.u‘)‘):\‘)d .4393)\4&»
saaline susud oloule Hud 5 Hloul W alale (g Hl8 Sae
3 Sla a5 L0l sl s o b abile o gli s S
C.\]éli_).}bt\o’u\l' JJ&*&HJML&}S%&MT
08 ol 3l S S Vaa S e balis Ll
Lol alan Jﬁj)dbf&&]&lﬁﬁf Bl gine o e
Voo BV sud o alle (ol w culsS L sble o
B el e ollae (g0 5ame (lsie 4 S Hua S5 She

s a8 S ol o plaslly g g sasad el Sl u, e
W

-3 gu
slaxd s b, e Bua b glaallls o 6806
Lol el sais aladl supnds (loole w cuns g 5 olal)
Oloss o9 w4 5L Olhae S w)ls vy clda (ol o)) 5an
AAd S Sose sus Wl 58 a0 5 solob
sl wals e ua o Glhole w adbye 5wl
UAJ"“ B |‘) O‘_}JLﬁ A:\‘J:L;A L;&J‘)f.‘i OT ;.A;L’:MJJ‘)SA
Maad fu sala gdallas Hu aas G158 W S jlad
(5_)LA“. .Iol:ﬁ‘,\ bd‘):u.:b O‘JJLA J‘JJ‘ s C_\B.L.C K] QLA:i‘:)
lans aS Slyule € o5 ) Ll saaline (g 8 S
a5 LagT Lo Lol woable sl goida Glal)
bS50 00 51 S ol gy SBIE ek € L3 cns 30
YL amaly gt plaly slaad o« olhale Ho sl o

! R
“ L’:Q_).AAA S OJ‘)S J‘J.\f ‘bots‘):\ «< LﬁsLb‘)J.:ZS B
b hal pbie 5 (S Sl S w8 e aladl Sise 5ok
9 Brae Sy Gliae (0l by o gl o o grune (8L 50
S8 5L 5 5e @ el age LS 5o Sad il Olee
3L sLAIEAI L oh)khe el 5 B g mndilags Slea
ool sa 5o Wl (Bras S w Gl s 9SS )
O S als gl sals pwn o aab LK - B Y-
J_)‘A:au.u.-‘ & (5‘\5@ L3 S :)‘ bd‘):u.:b O‘_}JLQ S a KL _}‘
Old (B rans Kb ws Gliee € Aol o gal po suliil
able gl il 58 o Julind aa oYL (gousans 5o
LadiSl cpl (el sads sa 5T Lasals) wugs 6 5YL Lol W
5o BT Csia slaspaS o sad alad) slaps 5 b
@w&adﬂu‘ﬂﬁmeMUuJJyMg‘ﬁw‘
ObS oo LS € w cunsy geuiSmas Jolse dlaa )


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

WO AT Ka1,S a5 sl S50 0 5 03,08 Opsle dy Conds

ISCs 5 o B Tl 5

10.

11.

12.

13.

35n Pd8 s ule Ll GBI 8 dli g € sl sud
.J:I‘)‘J‘;A :)b.s‘ ‘J
dsay mala (B3 Ho a8l alas G Spaa tadlie (o ,ls

.JJ‘AS

References

Zimmermann MB. The role of iodine in human growth
and development. Semin Cell Dev Biol 2011; 22: 645-
52.

Andersson M, de Benoist B, Delange F, Zupan J. Pre-
vention and control of iodine deficiency in pregnant and
lactating women and in children less than 2-years-old:
conclusions and recommendations of the Technical
Consultation. Public Health Nutr 2007; 10: 1606-11.
Delange F. The role of iodine in brain development.
Proc Nutr Soc 2000; 59: 75-9.

Delange F. Iodine deficiency as a cause of brain dam-
age. Postgrad Med J 2001; 77: 217-20.

Zimmermann MB, Jooste PL, Pandav CS. lodine-defi-
ciency disorders. Lancet 2008; 372: 1251-62.

Unicef. Sustainable elimination of iodine deficiency:
progress since the 1990 World Summit for Children
2008.

Organization WH. Assessment of iodine deficiency dis-
orders and monitoring their elimination: a guide for
programme managers; 2007.

Dold S, Zimmermann MB, Aboussad A, Cherkaoui M,
Jia Q, Jukic T, et al. Breast Milk Iodine Concentration Is
a More Accurate Biomarker of lodine Status Than
Urinary lodine Concentration in Exclusively Breast-
feeding Women. J Nutr 2017; 147: 528-37.

Costeira MJ, Oliveira P, Ares S, de Escobar GM, Palha
JA. Iodine status of pregnant women and their progeny
in the Minho Region of Portugal. Thyroid 2009; 19:
157-63.

Dumrongwongsiri O, Chatvutinun S, Phoonlabdacha P,
Sangcakul A, Chailurkit LO, Siripinyanond A, et al.
High Urinary Iodine Concentration Among Breastfed
Infants and the Factors Associated with Iodine Content
in Breast Milk. Biol Trace Elem Res 2018.

Huynh D, Condo D, Gibson R, Makrides M, Muhl-
hausler B, Zhou SJ. Comparison of breast-milk iodine
concentration of lactating women in Australia pre and
post mandatory iodine fortification. Public Health Nutr
2017; 20: 12-7.

Wang W, Sun Y, Zhang M, Zhang Y, Chen W, Tan L, et
al. Breast milk and infant iodine status during the first
12 weeks of lactation in Tianjin City, China. Asia Pac J
Clin Nutr 2018; 27: 393-8.

Emami A, Shahbazi H, Sabzevari M, Gawam Z, Sarki-
ssian N, Hamedi P, et al. Goiter in Iran. Am J Clin Nutr
1969; 22: 1584-8.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

D108 Gt a1 ot oledlbl wilsh (Sl ay cnliS

V. )

aag agle auSima o5y Jlo culaa b bl Gha 53y gyl Seuban
pladl S aagd (Sl asle sa auad slie 5 550509

Azizi F, Mehran L, Sheikholeslam R, Ordookhani A,
Naghavi M, Hedayati M, et al. Sustainability of a well-
monitored salt iodization program in Iran: marked
reduction in goiter prevalence and eventual normal-
ization of urinary iodine concentrations without alte-
ration in iodine content of salt. J Endocrinol Invest
2008; 31: 422-31.

Azizi F, Sheikholeslam R, Hedayati M, Mirmiran P,
Malekafzali H, Kimiagar M, et al. Sustainable control of
iodinedeficiency in Iran: beneficial results of the
implementation of the mandatory law on salt iodization.
J Endocrinol Invest 2002; 25: 409-13.

Nazeri P, Mirmiran P, Mehrabi Y, Hedayati M, Delshad
H, Azizi F. Evaluation of iodine nutritional status in
Tehran, Iran: iodine deficiency within iodine suffic-
iency. Thyroid 2010; 20: 1399-406.

Azizi F, Smyth P. Breastfeeding and maternal and infant
iodine nutrition. Clin Endocrinol (Oxf) 2009; 70: 803-9.
Konig F, Andersson M, Hotz K, Aeberli I, Zimmermann
MB. Ten repeat collections for urinary iodine from spot
samples or 24-hour samples are needed to reliably esti-
mate individual iodine status in women. J Nutr 2011;
141: 2049-54.

Nazeri P, Dalili H, Mehrabi Y, Hedayati M, Mirmiran P,
Azizi F. Breast Milk lodine Concentration Rather than
Maternal Urinary lodine Is a Reliable Indicator for
Monitoring lodine Status of Breastfed Neonates. Biol
Trace Elem Res 2018.

Jorgensen A, O'Leary P, James I, Skeaff S, Sherriff J.
Assessment of Breast Milk Iodine Concentrations in
Lactating Women in Western Australia. Nutrients 2016;
8.

Osei J, Andersson M, Reijden OV, Dold S, Smuts CM,
Baumgartner J. Breast-Milk Iodine Concentrations, lod-
ine Status, and Thyroid Function of Breastfed Infants
Aged 2-4 Months and Their Mothers Residing in a
South African Township. J Clin Res Pediatr Endocrinol
2016; 8:381-91.

Henjum S, Kjellevold M, Ulak M, Chandyo RK, Shr-
estha PS, Froyland L, et al. Iodine Concentration in
Breastmilk and Urine among Lactating Women of
Bhaktapur, Nepal. Nutrients 2016; 8.

Mekrungcharas T, Kasemsup R. Breast milk iodine co-
ncentrations in lactating mothers at Queen Sirikit
National Institute of Child Health. ] Med Assoc Thai
2014; 97 Suppl 6: S115-9.


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.3.2.9
http://ijem.sbmu.ac.ir/article-1-2438-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1397.20.3.2.9 ]

Vol 20 No.3 Aug-Sepr 2018 Iramian Journal of Endocrinology and Metalbolism | 152

Original Article

Urinary and Breast Milk Iodine Concentrations in Lactating
Mothers and its Association with Certain Demographic
Characteristics in an Area with lodine Sufficiency

Nazeri P1, Karimi M2, Hedayati M3, Mirmiran P4, Azizi F5

Family Health Institute, Breastfeeding Research Center, Tehran University of Medical Sciences, Tehran, Iran,
2Department of Epidemiology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran, 3Cellular
and Molecular Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran, “Nutrition and Endocrine Research Center, Research Institute for Endocrine Sciences,

Shahid Beheshti University of Medical Sciences, Tehran, Iran, °Endocrine Research Center, Research Institute for
Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, .R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 25/06/2018 Accepted: 11/09/2018

Abstract

Introduction: Lactating mothers and breastfed infants are most vulnerable to iodine deficiency.
The aim of this study was to assess the iodine status of lactating mothers and its association with
certain demographic characteristics in an area of iodine sufficiency. Materials and Methods: In this
cross-sectional study, 264 lactating mothers, 3-5 days postpartum were randomly selected from
health care centers. Breast milk, urine, and salt samples were collected from each mother.
Demographic factors including age, education, occupation, date of last pregnancy, parity,
gravidity, type of delivery and use of iodine containing supplement during pregnancy were
assessed. Results: A total of 254 lactating mothers, aged 28.2+4.9 years completed this study.
Median (interquartile range [IQR]) maternal urinary iodine concentration (UIC) and breast milk
iodine concentration (BMIC) was 82 (42-146) and 241 (167-337) upg/L, respectively. Significant
correlations were observed between maternal UIC and BMIC (r =0.177, P=0.007). In multiple linear
regression, maternal UIC value was associated with occupation (P=0.010) and parity (P=0.014); a
significant association was observed between BMIC and occupation (P=0.039) and the iodine
content of salt (P=0.043). Conclusion: The present findings indicate that despite lactating mothers
being mildly iodine deficient, as defined by median UIC, the iodine levels of breast milk were within
an optimal range. In an area with iodine sufficiency, parity, occupation and iodine content of salt
are major determinants of iodine status among lactating mothers.
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