[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

wao PR 9 90 S 28T 33 g ST 5 3 BT 134T Gilw S8 il

) . \ PP & e KV -
Ol el o oaKails sloa milags pole 0aSlangsy wwdbu Siovi Gladsd 55 s )

ol gyl
FEA-VAE aw \WAF L5 -5l 5 gagms 0yleds oo ke Lo
VAT YA rallie bedy G

[9F Coguaa,l VY = Lal 1 oy Sig sl il

VLN

Yo 5l ) 5 ol ¥ sgam Yo 0B 6 VAAY (sl Jlo oo 4ok el ez 5 old sl iben 05 e J o2 S oS
il s el ool S8 e 4 Lo o b s 08 3l el 3l Gy 45 el 53 BB il 009y 53 o5 4 Dlis ez 50 (o0
Slllo ool b (2l38 olge (g3l (8 o aalyy 5 005 aslyz 50 (ol 4dE Cumdg S S0 1]y 1 e 3 S (20 olge
el byl asesl (o) Al yo aile DJ3E Slge (o3l i SN Ll 418 )T 18 ool 0,90 calitee slayelS o (golele
oz 0 ool Loyl gile sé el Lasu il pwyp Ban | asdllae pf 1A olo 13 b)) 0500 §, @MBlae &I 50 len b
wode e EYlae caalllan cpf 50 ol ool pldl YYAY-AY Lo o a5 009 diepllas jgy0 £65 51 pole alllas wi f2) g o)l
Ve 1) WYY Jlo lgh 5 (oS5 SVl g, YoV Jlo olet b ¥Wlie Ll gl log 51 ol 5 )6 035 4
CENTRAL, CDSR, DARE, PubMed, ;i &jle stz oy gl w3 13 co)p ojge (ow)yld
S 5l andllae 45 39,9 (sl )lxe g (e Camppd uizes ) Clinicaltrials.gov, WHOLLIS, SID, Google scholar
o, g aldlae Sllllas’ Cassls iz 5 s Ao gl 05,5 5 Ole iyt 4 ely g Al Caslllas go8 Coren
05 Esed) mslSgan 0giaS o i HeSile (omslSsan oSk Jold (53 cardisn o (a3l 5 Tl Load (le 22
e B Lol anlllan )5 iogs (o] )8 st oF 305) el yd 3505 5 urslSgon 05T (8] 8 £508) (th b 95505 (S5
s osums olis (alsloe) 0y50 Yo jo ool Loyl (g5l 8 08 5 18 Llod oj00 b o] gl 5 ool Gl (Al VY Joli)
B 0 o G il (@slae) 0,00 YE o g anile el 8 g 3 o slo a3l s054n n il 5 00g e
2 6l (ABae) 0500 YA jo ol Loyl (gile 8 a5 ol olid ciomen pole aslllas ool 004y (o] Comdg b
sl 25 0l 53 G g o5 o5 sle (atlE s09m
Wy alize slo,eaS o ol Lol g5l a8 OB Lisu il s LAl caamo ylis aS Lol adllie (slas jgliws 4 axg5 b
EYlie CuhS 4 axgi b B 0gd pll clalllae o) wbs (Meta-analysis) Juleol,é Gos 4 (oSS anlllas Ldlate 45 0 ke

R I PR e S e S T S WREERCAES KV E S RN IO

Ao pllisi y5 00 o2l LER « Se3 o5 )] (g3le it il 63l aulS

VY S - 5,5 sy e s oS U ol Sl ot
FEEAAY il
sadighi@acecr.ac.ir


mailto:sadighi@acecr.ac.ir
https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

pEiloolyr silags pole 0aSiimgs, 4 s

o 3 i il 2 Se3 oS sl o (HIV) sy) e
8 ol e [1] el pnl 5 e o Lis o lo igs oS
O3l s 3l g ol 4 sl 8l el o Srae T le ol
adis P o als Yoo Jlo o ol 88 [W] cwl o
Solewr Sz oL ln Sl loe 51 (o5 Bl il 5o G
5 S A¥Veee Cage a5 0dg 0y 5 O35S )0 ohy &
-DALY) el L ool basws Sy Jlo YO-OY---
ool s VY] el sas (Disability-Adjusted Life Years
Cowl ools olaisl ags 1) ez 0 Fs5 o5 U5l seud Sgu>
CYeoF Jlo 0 a5 W5 e oS Sl cdle losle [VY]
5z 0 2oyd FO) S YWY - oo 4 i ol 88 g5 oS
Y (B alinae 50 dopot i3l s sspe YY Ll Bs
(Lgyl ;o a0y Y gl weildl G 10 00,0 F S ol 10 a0 o
Lgio dalo by aelyd o5 sloysas 1o o] oo 0 AY a5 oud
ool caws 5l A e Cpaen (gl Cpl ] oolidl s
aS oas (DALY) gl b oads hows S5y Jlo oo YAV
Looads haws sl Jlo cpl 5hcwl Sl )b sl s,V Y Lol
5 8 40 0o, oV Ll G0 wsiz 0 a0 (it
Jlo ool JS 00 ,0qY 5 oads ably pl,1 wgsldl o pe 10 o,
ad, Cawd 3l Lawgie dalo by sl o sloyedS o S e
Veor Jlo o She codle plile ()55 @b [VF] el
(e Fy0 J5 0010 VB) Sy yauls < /A 3500 bl (g0Mw
02D Sy D50 4S5 ek 4 0] el s &lg oal a8 ol o
b3S 0 g Jom slo S sl ey So g ol slo I
A [VF] sl oagy ol 88 o5 o ey b pi Jl 0
olels «silo)l olhise BT 039 SRl & e (rizees ol
S o wgi g0 05 (3 ooy B wdy (Suile e (09
G ISsS s h y Susd ab, DRSS
5 olatdl anngi e 5 (VLS5 03 (g5 0 5 I Bl

[1V] 355 o (olezz!
loy5iS 5o odas IOSLs 5l el LB Jg3 o5 g S oS
09,8 55095 dlaxs o iy 4S5 ek @ IN] aes ailo gl
3 oRl B e o5 4 S b 5 awyae 51 S
S5 (G 3] Jlos g aibue jols Joli) (3, ail e (glo oS
5 ald sl adis oMl jf pal ,8 s oS )] as
Ao LI WWAY Lo jo oals piiin asdllas gl .l 3 o0l

Yy

\J-%
LR J

Ao ddo
oz o @ld sl @low 2 e 3 S (oD S5 oS
slo Jlo Ol Sodlo Glajle eeds 3ol 4S5 5k 4y ]
Ll ¥ 2g02) e pose doye Yo gl iy Yoo B YAAY
b 3 G5 oS Sl gt il eo g o5 @ Sl (B
i 55 hryin ) 3 s 08 535 5 e Lo
S plaredle 5 e 0yl w8 U5 la)l U e joe
PREVERROR FA PRV (YL GEVESRN ( VF NPRVESEN fATA gPR VSRR a7 §
5 W81 0 G905 Ead p i Gl 0dg S0 VYA
Sl 00l )55 Lol (B3 gz )3 D Cmer (i

]
B VA% Gl Jlo ob o oha o iss o £
Sb oYL sl sany wo YA @ as o FAUY 5l 60

Yoy

Gri 5w (S s @iz bl 0 G o5 ke

ey g el oad (A1 31 e Csizr sleysas
Lol stz 5 (b stz (b )0 Fo5 oS solem b alS
5 Jlo B 5095 )3 (55 o5 solew Hb YLl 0a W
YLDy sl b Swy sl Jlo cwl snds samlie oL
V49- Jlo 0 b9 o5 lp (Years lived with Disability
Il sakes SATE Jobeo Yo e Jlo 45 5 Jlo ygekes SO/B Jobes
S 3 S5 o5 ln St b (S sl Jle Sl calosg
039 Comex bl Cde ar (o)l 355 5 e 5l w8 a) LSS
SIFL L (S sla Jlo & (50929 b el 55 bl [Y] o
YLD S 3l oy A 5 sl Gul38l ooz b 8 s> oS
39 o5 Sl gt Ll il ooly plaisl sgs a1y Sl
G P9 o5 n Fee Jelse v Cle 4 VY- VAR Lo
[¥] et a8l

JH 0l alS ay e Wl e o)l plsle 0 Ge oS
5 M Jom S R s 05 OIS W i (oo
SWSI | e G55 o 958 oole o 5 e B
2 4ok a [EV] ol blay) s ol5aeS w5 LolSS
Veodgao ol Jale wyad Jo3 o5 i Sl )3 layelS
[A-9] el oo Jo )b oyyole o doyo

@ S 09 malSeen chile pliee bl n ]y Se oS
a Ol B pelig 5 oY 35eaS (opal b asile Lelss oS
oAl g el gl (gyleny LY GladB o S wiile ol (o)l


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

H
- i

OhBes 5 (s 35

Srdy LSty Fe4(P207)3 ol wilind 4,0 asile Jgloal
Gy Lol alils ((Sowd by eSOl ,30) olde oo b (g5
Jgaze Q.mi) &m] Wy sl S sl S o Q] (5 s
5 00 olde olge b Sl Blas ol)fs (289, &Y SG o
s LS T SLS 5 onl g 03,00 (oYU oo s S
o) ol a0 JLasl b oppl oS 5 ol sl oo ool Coibge
raie SleS 3 058 g0 (2lié Slge yo el da lE sl
oolanl oldé lge s5le & ,0 3 (Elemental irony ;paf
3 9590 polie jo g il Sl pw s Canw bl canl 0als
[vo] 25 (o0 138 b 1 A e (gl S sl

Grae i g ol (s 0wl caslie Jul> SO
P Gt gh $hhe Slge o938l b5 0dgy asie o il
@ oazg b oplaS e il glo j5a8 osds ol ] plss
Slply @lie dlae 5l cols glgl 055 olae sla I 4 wilole
sl ol np ls (IS b a4 oS e bl gile 2
a) odle ol oldg slge (g3l 28 (gl oolaiul 550 plde
. [\C,T“] Sl ul? d.lﬁbl 9 )1..4 wSos ‘(Q)S 9 ‘D.A.S uoya?
SO alihoe gloyedS )l gl 13 5l Brae a5 Sl )
canlin 2138 el lgie as boyetS ol jo 0,1 ol b ol YU
sled ol 5l (SO laie w nal Loyl gile 28 g oad Sl
5,1 Y] el o myhas ool 38 g3 oS palS Cuz g
‘Ub abe Ls)l.:.m.} ‘S{L.\.c olyo .A.:Jy 6“).3 ULP C_‘a.q LR ‘5».(:
4.»3; )‘)5 oalasu! D90 ;.)Yﬁ..a?u )'lL""’ 9 (;J)é 4.».....1) s‘siﬁ)lSLo
]

sl by o aile plae olge il e by IS job a
A @l oyee ly by SISE (g B cosl bl aials
by (gl dlge gile g8 OOl Las il [r-] ols
‘S.M:ule ‘)..cb adllas ol cuds e Ls)LyMJ oladlao
s9r0 bgi 1y plaz 50 sl Loyl gile g8 4 bgye B
el 00l 1By 000 caie pllas

WU Ubgy 9 dlgo
IWAY-AY Jlo jo a5 ooy wiwpllas j500 g4 3l ol addllae
oby 4 sede e SVl waddllas opl jo .l o el

A\

B S (T SO |

o )T S92 05 Eond )9iS (pliws) 5 b bl )3 oS
B st oS £ 5 doyd B (i 09aS) ol i ppnd
DIA] ol 0o ) 0V818 (a3 39005 5 (raglS5en 39205) (1o
o a5 ol Hlzs VWA BOAYAA Jlo 4o 55 (ol adllae mmbs
Js 5 lesely Jsl sl Jsl ablio ofigel Giils jo o5 o5
JEYORP VR VEUTVY ALY INCHW IRV 77 SPEX SN LIS
Sl ol 0l 5 Fom o5 g a5 ol lis ol jo asellas
2 o sl il o as Sl o [Ye] el s oV YIE
BAY Q5058 50 o8l 8 (Fg5 o o oad pladl olpl 508
Gl 0350 0o VAN 5 0,0 YHIY U ae 0 YAY (0 a2l 10
[yy-vv]

J5S 5 Sy jslie Ko, iz ez codle plajle
ool 00,5 Sty Ol 5o ool B Se5 o 5 ool dgeeS
25y 0% £ 2l dlae ile (8 Beld byl nl oaes
dlye il & [IY] wimea ol LeSe glo 03 5 ol
3 @l adss Caxsy gyl gl paly e 3 SO 2l
w5ty olayetS 1 a5 Cul goleie gla Lo g o9 aslyx
S Al g s lal o [YEYE] cul a3 S 15 solanl 990
2 be bl o ol 'Sgd awwl g el Loyl g5l
sads 5T ctolej] O ygo o LldS il j3 s 9 VYA Lo
]

i Jlaie 3938 Bk 5l (2138 Slee (ile (8 sla sl
dguaS Wilgl oo cdnale ol Bl Ay, Slde anliy 4y gdse dlge
o3l 3550 2l oS 5 (Jl ol b asled ST o (gl 3,
o2l Sl el ol (el 0 00938l ol e
50 OloSy cwl S8 B Y 5 Y aelanST Oy 4 Boee
1y ool b bS5 5 (fEITOUS) Lug 8 1) ool (23,0
s FeSO4) Lugp clidgw [YA] anss o (ferric) 3
3 039 dlie o) glime gl ls (FECAH204) ug,8 ol \legh
S5 bl asyls 1, (pio-availability) . yiws cay on YL
5750 ol e gline &y ol (oo iss Canmy Blie o5 o
wlddgw ol 500 1) oy 1o Cds Sl a8 el o13é eole 4o
03 S y5lo a3 5 009y 2lié olse (g3l 8 sl o 5 )]
o 5 9 oley Job o a8 el e Lol 04 oo calasul
oR) el pldd olge Sadp a4 e oldd odbe gile 0 2d
OloS s ols gl dlee Sadp n geS ll il


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

pEiloolyr silags pole 0aSiimgs, 4 s

Ladisl

3 g axid 8 8 el 000 palie ) eolatul b an) oYlEe
G ypd p0 allie Ty Jlas 0500 ailie o Ao PYVE al> o )
L) cpgbie gy 5l e llie OFYY Laios Lol oYl aslio
> o )3 ad ) adllas 5l (zg 5 5 9559 Slajbo & 4z sS
o 230 035 LSS L sl eadle (Bb allie FYY yglie womy
Ll sl alie VYO (g5 e i 5l 5 45,5 13
OVl aods wal ooy jasis allas aodls cwyp lp
e YO a5 9 99,9 loylne 4 dazgi b g ouds adlllan 550
Wl e el o il ol el cwlie dlie aods gls
lalie ¥V g ad)S 15wy p 0j00 joSde allie YO 5 (2
O sl ds a4 e¥lie ppl Bde el Bls addl
g allie V2 0 0T 4 el it s a8lol w@llie Ve JolS
4 alie FF Lly ceol oog allin & o Lad e aslllae 3,
bl wigy ol dslllas ol g oad Ll Sl wYe lgie
Poges ol CIB i) sad oaly lad Vool Joged o YLEe
el PRISMA - U s aly jo ol Joged b
Sl 0

Szl Jlw Jol onin g p s (ol Allis FF olo oolo
o sl 09,5 walllae Lo ooz (555 dnlllae e allin
Sl =8) 4l lon o dalllas £oi diged > dsdllas 350
Saie (ool oS 5 adsloe go g3l g8 ol (ol b o))
S5 bl cwl oad ool (LIS Y o bl Joao jo bl g o)
Sl e gl Al e ay) i SO 5l ealiiu] sass aS c!
o asedine cadge pb LS 0 (gl oyl by (allde S 5l alslos

]

Yy

\J-%
LR J

Jho sleail b oVl Jlanit oz olog 5l el 5 (ol
Ve 1) WFAY Lo sl 5 (ol &V (g1p) Yo Y
i Jolls gtz Syl ai8 S 18 cwy 9550 (ol
Lol 039y gtz Sl ofly WS Ll 5 mbe Cedd 08
CENTRAL, CDSR, DARE, ;| &,le gin 3,50 polio
Clinicaltrials.gov, WHOLIS, SID, Google PubMed,
390 slo 03l alS idg Lo uil 8, Censd risen g SChOlAr
fortification and  fels  cwedSSl c¥lie sz (gl oolamn

anemia, fortification and iron, fortification, iron and
flour, fortificant(s), wheat and flour, iron deficiency
anemia, fortified flour, fortifying, anemia and flour,

a5 4 00gs €nriched and flour, flour and enrichment.
ol Loyl gile s )] ile o6 5 Ol B sla o3y
oS 3] ik (S8 e 3l (g5l (2 el olse 53l (8
isgy (y] B8 (Jg> oS 5 ol 8 e o8 el L
g9 walllan £o5 ooz (ol SYle 9,5 5 3959 sbo)Le
el o0l o0l Lad Voo led Jaaz 4o awly g alslas
L oYlae (Al wog oyle oWlae Ol g gwypm a0l )3
D i i 090 sede il o La ofly oS 5l oolan]
4295 b b e OV g 35 )18 ) 0 3590 Yl (pgbie (&
Ot (g owad Qi aallhs 5 zg 5 5 9955 basle @
Yo 4oz (0 wiad Bl g e OYhe cend 3l 6,1
bl plol Ll azly Ve 5 @285 13 o) 300
oyt SYie LolS oy (o sinds sl canlllas 3l zg,5 5 598
@l Yl sl 5l g5 59955 slo)lns @y azxgi b 5 0ad
s plondl les Yl gl o g (5 it sl


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

OhBes 5 (s 35

MlﬁJBAl}‘M ﬁd..’JUGA&JnW JJLN‘)JUYLM C5P5°9)5 Lgl.m)lﬁ.xn* \ o)LA.(:: J5J>

B S (T SO |

adllae 5l 9,5 slolne adllas &5 995 sl )lxe anfllas slal
ot ) e bond (2 of5E olge add a5 (g0l A - Eolsz )0 iz g e Bk Sl o5 - o
05,5 Gpmn b g by (o8] oad 2 5,1 5145 plar chlie sle, S o
il 00,55 G e o] Ly oo 1 i olge a5 ol 8l - il 08,5 G pume (31 o) calizes JISLE)
& y90sS 5 vald -5 50 Silalllao - o sals gladsloe Slalllas -
L e aollas g9
sHate g oy Sllae - Az g 8 (o) alBloe ilalllas -
Sagye Dlalllas -
a3Lot o1 as fand al) o7 ol LS 5 4y cyal ag380 - 3,1 asile o o, glgih) ool L oo)T g5le 28 -
e ags G &S Sl ) el 0458 atile (onts (o 2y 0,1 Y o)l pos
Bed oo 0olain] T3S SY o 5 okl olyer a4y 5ol Loyl (g3le - FIESRVS
als wile b sSionsy sl o b Wi o8 i o Glins
oo ool (Sl GLliE gl Ysane a5 Sogdl sl
Wgd (g0 00gel (S (55lw (8 Gloie Eod g 39
08 soedsn sl atll ple - Ol Jold 93 erlion o Lo
O oy Sl asile by (a3l e - SgreS ipre (i xSl (mslges ol

el yd 05aS (P9 oS £9ud) (mslSsen
S90S 5 molSgen 0508 (ol B8 £4.0)
(2] 8 Sg5 o5 £9ud) (a3

Yy


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

pEiloolyr silags pole 0aSiimgs, 4 s

wlibs

Sl sla b 45 ons lolis &Yl

e ol s sus loles <Yl

axJlas )l 03 E)B Yo
OFY) = slow)

EYVY = olow) (f = olow)
A\ 4
L Lo csbie (sTlo o¥las
FYY = slowd) asllas g4.540
(YYD =olow)
\ 4
cwlie 4> glls wYis
(YO =olass)

coslin ol e lls YL

4 o Bix " JalS YL
Vo) JelS e i o Judo
oo eyt adlol (alie
anlllas g, ((@lie V8) 5,1

(Wlis 0) Lo

(Y =olax)

A

40955 Gl o Yl
(FF =oloxs)an)las

d‘*-lua-“":’bj)j 6‘;.1 SYlae ul?v_"u‘ Aﬁs)— \ o)w)|bsaj

YY¥


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

A N
Ohlen 5 s D3 ool byl gl 2 3t
Sz 0 ol Loyl gile 6 & bgsye ol alslas Slalllas Slasin - ¥ ojled Jsox
> «Jol e o8
G (" . s . S . Sde &y Aigod x> Al ooz jis S o >
& o ool ey & Bl adhe o 09,5 (siws 09,5) ’
b [ae]
Iron, alslae 51 J5 y
. . folic acid s Sim O 055 Hund,
D GO5ets 4D fge — lo,SVY- Cld, o asdllas s
d?«g &?‘ e )15» . - Ferrous sulphate  Zn, thiamin, puS ol LY . Syob olsy;l 2013
O e (635u4 40 oo - SRR riboflavin, anr g J8 Alaslan ke g [*1]
niacinamide YOAY =
alzlos 5 L8
19,6 o5; ai
OmolSgan lade 13 236 pus - Iron 5 PS5 ) aslllae Y- e Aradjo,
- ) ol ol il foli ‘ id . Juy . sl 0g,5 soled) Jx 2013
S90S Eord 50 5l pas - ofic acl <)% an g JS als-loe 5l o (. [¥v]
s
f1q =
alsloe 5l L8
OeslS g jlaie jo 536 pas - o <l V) =alsl
Gie ke o b pae = fpsfeloss  HydrOgeN- Iron P 5 g3 W aald s ol Rahman,
s o i reduced Vit A Chapatti  ol? . S 2013
LS'?»WS g 5 )"'l‘ P - ‘3)‘ P)Sﬁl‘s elemental iron 3)] (55L>> )b bl PYESRVY )| A (JL‘"’ VOGP [Y‘\"]
ool gend 1o 306 pas - (o5 sl asg> V) =alslae
VFY =oals
LTl
P a I . .. [CAS]
@f 05 Esrd S35t O Fye - o fuke F )L°°lj wlaé sl Yoo —alsloe s fSosS Muthayya,
ol 8 £l o9 ;0 e - o NaFeEDTA Iron o)l o> oo ¥ T i Swss 2012
AT 5 s oS £t B39t 35 Sge- SleS N s 95 g Yoy —aals (Lo ts) [¥¥]
OR1 528 (S5 2 Egr SO ) S0 P s aals
Iron EVES RV
Vit A, YeA=alslow
i . Huo
s sen ke o b pse = Jp,Ske Ve i vit B1, LT, YVY=sals 15t s : A
u‘~’9j55‘°~° Slada 4o ;~: pac mﬁf Electrolytic Vit B2, ass)gly S0 SeE 055 > 2012
folic acid, YAY = alslos
Zn YYO - sals
Yvo


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

eliilsolyr Sblags pole caSimgly & y43

\J-%
L

ol ;0 ool Lol il é 4 b e gl alsloe Slalllas Slasein - ¥ o)leds Jgaz 4k

P

alzlase 5l 8
Ferrous fumarate, ) el fOY = s Assuncao,
S5 1S ot o il pae - oasial Ferrous Iron pass ol Ju ¥ . A e Jiyz 2012
sulfate g S5 NECV TRV A P = [¥s]
VYV -
alzlos 5 L8
) A _ Iron, - sy Fujimori
S5 S Esed G095 Fge - L s b e, plo) 9 pS 3, s, aslllae ek sk s Jesn 20111
sl gon e (59500 5 Sga - ( eidls o5 T s dilasjlan (onl oo [rv]
L)a;t.....a
s =
OmslSsen laie )5 56 pas - Iron, vitamins A, alzlas 51 LS
L . ofs e i - . Stuetz,
S 1S Eomd )0 55l pac - o o C,B1, B2, B12, puS ol axllas A7 08yl 515 i
e oaidl kel tocopherol, . ol ¥-0 ] Lts s abl 2012
% ke 9 il s - nicotinamide, folic el s S o jlany U ) [vAl
ool a8 Egwd 5o 556 pas - acid, Zn, Ca 4=
EVES RV
"_ftm: _ Y Amalslas
B . vitamins
OmolSsen lade 505u0 5 ige— _ . 1 —osls . . Huo,
’ =7 leSeka Y+ Electrolytic A, B1, B2, - bl VA =aals slws, 03
395 15 Eoud (69542 O Fgo - - . - pas ol Jw Y o 2011
& =5 S5k 5 5,1 p,Ssks  iron e doaals s jlasy YL Pe BT Il
Zonlc acid, Y a-als e
YfV=uals
sl gen ke jo 36 pae - NESRVS T
. . ; ron, N et .
O lade (so9me 5 S9e— 3,1 PPM Y- Ferrous sulphate A (L) pass )] JLs A i (JL FA L) ol 2009
g folic acid S g b e ol
ool 8 eond o5y 0 fga- i slae slam by ol AR
ol i G5 o5 gged o il pas - T
OnolSsen Jlade 0 3G pac - alslae 5l 3
95 05 £ o il pac - ron s ava - s Sadighi (2),
O e (35,0 jge— 3,1 PPM Y- Ferrous sulphate o (Ob) pass o] Juy . (Jlo FA 6 10) olxl 2009
i folic acid an g Jd NEARVESTIW [f-]
AT S Eard S39ut ) e O

\Aid


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

B B N\
Ol 5 shae D3 e 2T b s)T gl 2 b
ol 0 ool b o)l il (i 4 by pe (ol alslas Slalllas Slasie = ¥ o)lod Jsaz 4y
Lyl s 45 = alslas
Omolfgen jlade 3500 50 Sge - Ip Sekes 7+ . - = s Huang (1),
. . o Electrolytic iron Iron PRV oolas o 2009
OB jlade 3L poe - >l pSokS ol # (JLAL YY) [£\]
Slaals V-4 = oals
Lyl VoY = alsls
< . . < @l Huang (2)
g lode (co S Sge — o Sdao Y _ L5s !
wjlswf) S f,y’ = ° FeSO4 Iron PRI oo £ ol e o> 2009
i )l ($95mp ) fge - o)1 o555k (ALY []
Slaals V9= aals
Lyl VoF = alslae
- . . < eI Huang (3)
sl e jlaie (53540 5> Jge - Ip Sekeo ¥+ - . SLETY '
o 7 e NaFeEDTA Iron paiS 3] des ol © o 2009
O p e 6390 53 Fge - Sl Ssks (WAL YY) 6]
Sloals Veq = ool
O35 slSsom (350t 5> Sgo -
OB (S55 05 £ 699 S Fgo - sl 5l LS )
S35 b Jae yo 3 pa Iron, Zn, A =oSoss R _
O S S 2 el niacin, riboflavin, = (sl i) Tazhibayev (1),
5355 1,8 g9t 5> 3l pose - . L iami P asdlle =0 e 2008
o ¢ ’ s,/ ppma-  Electrolytic iron thiamin, paiS o)l Ju ¥ 5 - s bl
B3 sl yo (53540 5o Sge - folic acid, il S35 N
. . . stuff . o8
SO £ (SO3ete 5O Fge - b . alslas 3l am
° )@PNS. ey (silicon, calcium) o Lok
b5 B e ($39042 3 Fge - aeials
O3 ool 8 5 (5350 ) g -
alslos 5l L8
005 5 B esS Iron, Zn, o ob;
OrslS sen ke (g0 4> ge - niacin, riboflavin, oS (8390 o) Tazhibayev (2)
. . . . L thiamin, .1 aalllae ARENUS Sz K
S90S Emd SO ) Fge - s,)ppma-  Electrolytic iron folic acid PRV Ju f L 2008
Lo e ' Qg e [ﬂ«]
e lado ;o ;53U pae — 1S
JTJJS) _) ﬁ F Sthf . sl 1o S
o2l5E8 ends )0 3l pac - (silicon, calcium) : Ju oty
i
OB05S easlSgan )3 23l pae -
O35S S5 05 £t 53 il poe - alslas 5l LS .
US55 s b dnde w5 5 ene Iron, Zn, e ss o
S niacin, riboflavin, T o Tazhibayev (3)
555 al 85 g30s 8 b pae - ; . thiamin, C aslllas ¥r=cb; e ’
s,I ppma-  Electrolytic iron S a8 s, Ju ¥t NI 2008
65 el e i ,o b poe - ’ folic acid, = sy 3 9 O [+1]
L5
O3 S5 05 Esed 5o 3l pas - Sthf . sl 1o B
o ) (silicon, calcium) : (Jls VoY)
OB eesd ke (693040 5o Fige - Aol

063 o8 58 g5l 6994 40 Sge -

vy


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r
pBasleslye bl psle saSinghy s il

Sz 50 02T Loyl gile i 4 bgsye (ol alile s clasein = ¥ o)lods Jgoz ady

\J-%
L

OB 055 (ol ged (63940 50 oo -
OB055 (95 05 905 o9k O Fgo -

5555 b Joke o39mte 5 5 Iron, Zn, sl 51 S ob;
s) oS EOF2 )° P9 iani R i e .
Y5555 ol £ands yo 430 pas ppm o PA?C'n.’ riboflavin, s A=oless (890t ) Tazhibayev (4),
b e - P .1 e =-0s
u, - . ’ . Electrolytic iron f 'I'?lm'n.'d PRUCIY Jut i fe=0b; , oSl 2008
05 OomslSaen jlade ;o 30 pae - 3,1 olic acia, g L8 [£v]
65 st oS 4 s 56 ane — stuff ICHRVI IRV O83sS
CH T Lt (silicon, calcium) TS AT R
OB (el e (53902 )0 Fge -
Ob3 ool 88 gond So9p 5o Fge -
06 5 S5 Iron, Zn, selshae 5l g3 ok
sl sen e (39m0 ;0 yige - opm ?r:gcm_, riboflavin, " Ae=g53sS (G als cmin) Tazhibayev (5),
: . iamin R R
S5 05 Eged (S35 O Fge - _ Electrolytic iron amin, paS )] Ju ¥ ] Fe=0b; 5 obesyl 2008
T ‘ 3] folic acid, dar g b [¥7]
O B lade 50 30 pae - stuff sl 5lasy o85S
ool gas 10 150 pac - (silicon, calcium) s (Lot
B RS alslae 5l (J3
T e p ks /A i \EY - 9 oS Miglioranza,
OBl 88 Egnd SOgme 5 Fge c Elemental Fe Iron, Y gaze) sl Ho o . 2009
o . . pS Nl . . ol # . Oblszss Jin
o8l i Se b Eord (S3gutr S Sgo - (H2-reduced Fe)  folic acid § o S g 3 INESTORR I [£+]
Jgaze S (JWFLY)
(S \PY =
. « 4 EVES RV
sl sen jladie ;o U poe - B A=alsloe
35 VPRI L IPR V- LT I8 . RUSORIRN I ighi
g?f e 5 b e ppm ¥- iron o b YA cuals O O Sadighi,
Oni R e ($35ete 5> fse - . Ferrous sulphate - PRE Juy Sosals S0,k ol 2008
i o)) folic acid o lon <l am [¥f]
Ol B ol $o5ue o oo - () e O A A NR )
Toaa o ey i OFV=alslae
ool B (G935 ot o 5L poe -
Yag—aals
VSRV
OmlSgen jlake (354 ;5 Fge - Co (RAENELRW
. W Iron =000 Loyl s '
S S Et 2 Foe _ ) on, <ol s Andang'o (1),
il lp 5= 07 high-dose vit A, oo 0,9 o 1WA=sals s . go (1)
O ke (60guge 4 Sge - o L B oo O olas s 007
T s1p5sks  NaFeEDTA thlamm’_ . UJT oG & . alslae 5l am (J ALY [fo]
R N riboflavin, niacin Soanld
T L. VY A=alslow
ool B G55 oS Esed » fse -
VY A=anls

YYA


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

A N
Ohlen 5 s D3 ool byl gl 2 3t
ol ;0 ool Lol il é 4 by e sl alsloe Slalllas Slasein - ¥ o)leds Jgaz 4k
OmslSgen ke (63502 ) Fge - Iron i sl
- i ! 0 N '
&9 05 Ed ) b poe - oSl low-dose Vit A, o e CAdN Y JURERE R 5558 Andango (2),
N NaFeEDTA thiamin, sb__"‘ )% ol & ol < Lss 2007
OBl ,ES £oul cguas ;0 yge - 2l p7sks riboflavin, CIIEY Josals alsloe 5l am (JLALY) [fa]
o niacin VWA=anls 5 \FO=alslos
0ol 8 S90S ot 0yl poe -
&#W}lmjéﬂ;bf’“\s— Iron oy s SVESRV
.. e N o2 T '
&S ot 0 b pae - o Sudn O Vit A, . @B pcals 1 YY=alshae S5ssS Andang'o (3),
O e j8 Sl pae - 4 o Electrolytic iron  thiamin, 0% ol & solas oy Ls 2007
onl B ot o s paee ) I riboflavin, T b o Josals Wbl fae WAL [52]
T s e niacin VY A=oals 5 ) YT=alslo
Rl B (GoP o5 ot 50 3l pae -
LJ""SKB"”“ )“‘\'3" S35 5> P9~ Ia g Y. L el )"J-’j el sls Sun (1)1
e yb e g )0 fgan T NaFeEDTA Iron paiS o, oo § il Vodaals ) - Pealslas oo o> 2007
o ' ' P ARy saals (L YA LYY ]
ool B (G930 Esnd ($39m ) Fge - SN EPEL IV W
OnslSen jlade (5092 )0 Fge - oSt Ll e sl 48 Aeaa] sils Sun (2),
e e 9t )3 gan mi-lm» ok FesO4 Iron s )] s b Ve Azaals ) - Voalslas Ohgel o 2007
o , , o)l a5 sl Joaals (JLs YA L YY) e8]
ool B8 G955 Eord S92 Fge - el sl 5l o
o e o b Electrolytic iron  Iron oS o) oo # = Ve dzaals 5 AP=alslae i o> 2007
o . _ o)1 p Sk Joaals (Jls YA L YY) ]
o2l 88 Je oS Eond (§39u42 )OS Fge - yaseinols ialSlae 5l oy
s e S8 o355
P T (S EPRL SN el VB
i U bs
. I Sekeo 57 . o ol i 5o J Nestel (1),
Omlgen jlade )3 3L poe - oL Electrolytic iron  Iron PRELI Juy 5 o, 2004
5,1 p,55kS 195 gugd VA =aals g VA =al>loe \c
M0l 56 [¥v]
s wals . b
PR ;55 e
o Oele)
VaA=aals 5 VAV=alslo (Lo Y
yva


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

eliilsolyr Sblags pole caSimgly & y43

\J-%
L

Sz 50 02T Loyl gile i 4 bgsye (ol alile s clasein = ¥ o)lods Jgoz ady

s Gy OS85 el
Sl Il A sl 5N ED
S L £5 ol s SogS (s TG 7 Nestel (2),
. , ke : . sl ¢
OnslSgen jlade o 56 pae - o Reduced iron Iron oS o] Ju ¥ © s S, 2004
3,1 p,5slST 595 ggd VA =aals ¢ VOV=dl>low [£v]
. o5k b5
S sels o6 _
elk)
VaA=amls 5 VA zalslas (o T
Iron, Zn, o sl 3 van
sl yen e 539mgs )0 fga - o Sekee YO Ferrous vit A, thiamine, puS ol oLl OF=uals 5 OF=alslus SlSssS sl 3T Stuijvenberg
s STeSAST picalveinate riboflavin, niacin, OB g ele ¥ st Y os M)
O )8 )l jo ol pas — g y pyridoxine‘ folic (61 05&5 )bu\mu} [EVEARWA )l K (J ) [l 2006
acid D)=oals 5 Fl=alslos [fA]
Ir.(t)r'k\ Zn, alslaes) L3 van
s 56 e Vit A, F s Ll ii
omslSgen Jlaie ,o 150 pae B S P 2, ISP —owls  OY=als . . Stuijvenber
2 8 )\ . 55 i 18 Electrolytic Fe thiamine, 4b) g oo ¥ b ATraste s BT Sl sl 2) J ’
O e s e riboflavin, niacin, o - il Jaw QN EH) == 2006
pyridoxine, folic (sl esed Josald
neid )=anls 5 OF=alslas [fA]
Fe, Zn, vit A, o EIESRVE Y van
ol e e o 1 o S AWE thiamine, psS )] oLl Qe canls 5 2+ =alsl JSss sl g1 Stuijvenberg
A s p5sksi  NaFeEDTA riboflavin, niacin, OB auaYf e . M)
O )“‘\'“ ° )‘:“L‘ e - pyr‘idoxinel (6‘ 099‘5 )aJ.mLi} [EVEARWA )l Ren (JL" WE#) elod 2008
folic acid AV=uals g Ab=alslos [f2]
Fe, Zn, VitA, i Lt sl 5l 3 van
F €$s o 3 . . - ij
ol e e o 1 o fSleY- Ferrous thlamln(_e, . pAS ) 50 Lezanls § =alsls 555 i3l Stuijvenberg
T o f " riboflavin, niacin, b aziaY¥ A ) (2),
OB e 53 56 e - >l p,Ssks) Tumarate pyridoxine, folic (sl 033 Joaals aslas jlany W NVER == 2008
acid AY=sals 5 AM=allos [f2]
Fe, Zn, vit A, . i sl 5l 3 van
F RVLI) 3 . . - ii
OnolSgen lade 10 236 pus - pSekeo TO : thiamine, o e Trmsels s Aralslae o5 sl 3 Stuijvenberg
T N o Electrolytic Fe  riboflavin, niacin, o aan YF st A @),
OB e 3 3 pae - o1 p S skst pyridoxine, folic (sl ontd ool sl o U NVER) @ 2008
acid AY=sals 5 Af=alslos [f2]
YA


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

. N
e 5 o Sl TS NN S T
Sk o ool Loyl gl € 4 bg e ol dlblae Oldllas Slastin - Y ojled Jouz 4y
Ferrous sulfate,
Ferrous fumarate, ) . oL - :
eslSsan ke 550 5 S3a-  pSka YT Reduced Fe | Tl ol M TR o
. . . e i ron . . 09,5 plod 255
S5 05 Eged (§39:42 O Fge - 3,1 p5 1+ Electrolytic Fe, ) ax g 2 YAV= alsloe 5l o o ela [6-]
NaFeEDTA, (= &
Fe bisglycine
Iron, Zn, Cu,
sl gan ke (5350 53 Fge - gl, KNaf,ICa._L\/In, Sl alslael Jid
BULTRC IR KV IR S e — e,K, Tluoriae, " i . (CY i
o S p 5k AIA pantothenic acid, | puS )] olas NTFmaals 5 WWT=elshae o Hieu,
S5 05 Eg 6052 5O Fge - B Ferrous fumarate P rh ols # G $) sy 2012
. . obes ¥ Mg, Vitamins (S gSans) L jloals SVECEV IV [0V]
08T b 3 Syt 5 Siga- A, C, B6, B7, B12, % | . (U
ool i (G55 05 Ead 39 ) Fsa - E, D, K, B1, B2, ¥ Ab=aals ) - V=alslas
niacin, folate
alS lade (6o S Sge— i i . .
wesifwf; o St 0 e Xor&, \Dlltgrgnsl,32 ] ) el el L
Owib olke (5502 5o Fge - 5k YO+ Ferrous fumarate Folate thiamin.  Jd Loy @B v als ) YoA-dsla ol s %bson,
e Sg0 - Ta5 U T olo VY WS, . Ll 11
& 05 Esrd S5t H3e ol e Ssks niacin, pyridoxine, __c.; ot & e @l el o]
OBl S Eoed (S350 3 Fge - Zn, Copper, o) 255393 o
o - - —als
ol 8 gt o £t o9 5 Size— Mg, Se, Ca, P 5% YAY=0als 5 YY¥=alslos
Ziegler (1),
2011
Iron, ] LTl [ov]
IoSeken OFI Ca, P, Zn,vit C &) = e ) g3
slS lade jo ,5U poe - o y Py 210, ) sals O = alsls 1 L3 oS o i o
wsls?é )‘ . ’ }iuf oe p,5 Y-+ Electrolytic iron Small amounts ode) ole & «* ‘”’:‘: Kool 0o ool 095 59)
e b ey 53 pue - (Y, of other minerals (oo 2555 VP o sl slas (LD sad duglie aals
and vitamins ’ 5
Sy S mls om
(35 (o) 05,5
Ziegler (2),
Iron 2011
Ssan | b fpsSke OYIY ca P, an @) o br = el b3 el
i, 5l pac - i sl I g ] o
LMK%% )‘ - )1 ’ oM e,V -+ Ferrous fumarat ;2{1;" AmoUnNts o) oo 0 < “’(”:’\: ol 0se ool 058 59)
O )l jo ol pue - L. > Y8 = alslow 5l ax a . -
(SYy) of other minerals Oly s 7 o oxd amlis sali

and vitamins

an g S @l e
(0 (o 095 2

YAN


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r
pBasleslye bl psle saSinghy s il

\J-%
L

ol ;0 ool Lol il é 4 by e sl alsloe Slalllas Slasein - ¥ o)leds Jgaz 4k

e . lesl,ls ksl L8 .
OnslSgen jlade jo 30 poe - - . . sl s b3 Biebinger (1),
o lp Sk Y+ H-reduced Fe pas ol ola  ATmaals 5 AT=els e i . 2009 ger (1)
S S b o e s (Nutra-Finee RS) ™" o e 1Y e 4
. CsSa 05 YO (CodgSn) 295 gd SES RV TRV [5¥]
w8 ke 55 3G pas - . (Jbs
P I SERV Ry SNELIW
e sl sl 2 . -~
OmglSgan jlako 10 53 pae - .s1.y. Encapsulated S o sl AToasls g ATalslae obs Biebinger (2),
L. . - f)s“'l“‘“ |I’0n, £ ) . & . . 2009
S S Eaed yo b pae - . FeSO4 lodine ( ) aan YY < Yo G YA) oS
oS . oS S cala .
s b ke o9t 0 e 98 05 (40 microm) g5 e s 5l oy Ul [5¥]
Josals pyiuals o OV=alslae
Ir.on_, folgte,. Davidsson (1),
biotin, niacin, 2009
B pantothenic o asllas [00]
- . . [p Sekee ANV i 5 pasS )] calsloe o LB
OmslSgen jlade )3 53U pas - 5 < aC.Id, . - . 195 guigd VAzalsloe 51 g3 obSess e . o] 05 1)
ol Y, 0,5 Y0  Ferrous fumarate  thiamine, o5 s ole 4 A LYs by SNEL osn ol ey
e e (S50 53 iga - o vitamins (SY ) A L : oad awglie asls
C,E A B6 "
B12, D, Ca, Zn, g S :m
lodine (W5 (o) 09,5 @
Iron, folate, Davidsson (2),
biotin, niacin, 2009
) pantothenic . anlllas . . [00]
, L les5kes AT Ferric acid 3PS )] VAzalslae 51 g8
OrslSgen lade )5 530 pos - - L - 395 g9 OBssS - T c
L Y, 0,5 Y0 pyrophospha thiamine, Py ols A WL YT BY) ML s o2l eg S )
O i (635ue 53 Fge - <o te vitamins (Y, O =alslao 5l ans ° ot awlie sald
C,E, A B6 .
B12, D, Ca, Zn, woy M m /m
lodine (0B (g2 09,5 »
Iron, folate, Davidsson (3),
biotin, niacin, 2009
pantothenic ] [22]
e . . /\")i:l‘:" Uy H 5rs~,\.lfq)\ e ) .
sl gan oo 5 13U e - . Ferrous acid, .. dallles VAzalrlae Sl 2 L
T 4 SY o 0,5 YO r thiamine, o5 s ole 4 SO s ool g S T
O )l‘u“’ GO9S Fge . sultate Vitamins (SY ) )959""3‘) INEFIESKW )| Ken) (L YT V) 5 awlie sl
S P ° 2
C,E A B6 .
il El i i) LA_.
B12, D, Ca, Zn, s = :ﬁ,
iodine (0 sy 2 03,5 5
YAY


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

. N
e 5 o Sl TS NN S T
Sk o ool Loyl gl € 4 bg e ol dlblae Oldllas Slastin - Y ojled Jouz 4y
Iron, Ca, Zn,
Se, I, Mg, P, 7 alslase 5l L3
U’:"ﬁlf?"'ﬁ’ )lm SOt )S Py < I3 Vitamins gs’L")l)lS ’ e 5l S
8 ke GSgmte 35 Sige- Pk A K. B6. B12 RN olas WYAmsals 5 YA-aliae gl s Nga,
O SR % pT-/ Ferrous fumarate o LT 0T " ol F Cibsy S 2009
Sk ata e Sy antothenic acid () s Aslae jlay U ) [o7]
o ﬁiacin thiamin, Aoaels N hsals 5 1 Foals
folic acid, biotin
. . o) L
sl san ok (505ms 45 fse Ly Iron, Zn, Se, . L aejl )8
b ik cdems 5 Sen e ke copper, riboflavin, = b VA =asls 5 VA-—alslas st sl Faber,
O SR 05 0 S5 5 ¥/ Ferrous fumarate  vitamins o ol ol ® ol (J:: ; u»;) 77 2005
. 5 coens S Gen A _ e 5| el
&9 05 Erd SO 0 Sy oy A, C, B6, o0 Joasls e 5l s [ov]
B12, E VFo=anls ¢ ) FF=alslos
OnslSsen ke (53502 5 Fge - Iron S Ll sallaes] )-8 Van
P ) & I S sl —als ..
O yd Jlake (60gm 4 Sge - FO/p Sdkee O Ferrous fumarate iodine, o8 (asiuall) Ly el VWW=aali g V) d=al>loe O5ess slay il Stuuvenberg,
S S Esed SO0k 0 Feem CesSem p)S betgt-cgrotene LS s DRIV RV WA R R 0 Riees %339
o +vi ; >
R B TR W IV 5 CogSuany VWVW=aals g YV 0=a>loe
(a)]
oS san ke o 3l pus Iron, ) - , \ . Van
RS Rl ket o 0N, by Jy ok Vel SIS olssss slessl Stuijvenberg,
"y dee 4O 50 pue — — Coa e . 4 -
O R 0 e ORR S beta-carotene e oaiel) e s ) Vbl an QLN B oy 22‘\01
+ -
vit C (&l elos 5 - [02]
Walter (1),
. - 1993
alsloe 09,5 o [?~]
Af=alslas 5l )3 bl ]
/e)i,.l..,e [N _ . anle ¥ P o —
SerslS gen Jlake GO9at 45 Fga— i LTl PV=alslae 5l an
Uﬁﬁlsw.’) e ¢ Ve« Electrolyticiron  Iron S SV )y Y b el SEEebsesd b
b e (635 )0 Fge - SN 295 g0 ol 05,5 ¥ b s o i
A¥=a>loe 5l L3 (Fale e SY e anls -
=zl 5l ax Sl s g ol
LR ‘S..c
YAY


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r
pBasleslye bl psle saSinghy s il

\J-%
L

Sz 50 02T Loyl gile i 4 bgsye (ol alile lilllas clasein - ¥ o)lods Jgom ady

- Walter (2)
[PYESIRV 09,5 !
A . SRERS 1993
Ao=alzlas 5l L8 OL'9> 5]
) ) A Io Sekeo 00 ] o wle ¥
Ol gen jlake (g9 ) ge- 5 Electrolytic | Y Rt Syl VTmelslae sl o i) ST NI
- R TR S I o & s ; -
Db ke (g95042 3 e - ey, TOn 85 590 maliogs st
Sas Bl Pl Podid
M=alzlas 5l L8 (Sabo ¥ Y oo s -
Fr=alslos 3l ax ot i
lo Sokeo ¥+
sl 5an Jae yo il pe - fre Iron, axlae .
i ke )5 il pas - PS5k Ferrous folic acid, Sean]  WhAsablaeslgs olte Varea,
e N 5 qulfate thiamine, O gpaS sl LS o YLy ol 2012
S5 0 et 2 5 e - ol ¥ riboflavin, niacin, TS 101 =l sl o m (1]
ool i gard 1o 36 pus - N Vit A, Zn (3n 9 J3)
)3 S skS
I Fkea YIVO
Ol aen jloie (63gu0 4O Fgo - Frs _ Iron, ) o axllas
i ke o b TR folic acid, 25 53| Sean] VPl )l g SSsss Varea (1),
o 5 el thiamine, sV S . } oyl 2011
9 05 B S5k 2 Fyem o Sea ¥ riboflavin, niacin (oo e WVemdblaelas JRTED [#v]
- o ! ! 299
21,88 gorls ;o 536 pas - Vit A, Zn (CETN )
ORI Egaw )0 b e Siiog o5 0 tA, 5 2
lo Soleo ¥
OmslSgen Jlade jo 130 pas - Fre Iron, } asllas )
‘a\.x;f a)\ﬁ)fglﬁs foli id Q)Sg,ﬂd—f sl - YAA=alzloe 51 )8 Varea (2)
r b e o 36 pae - 0’1 acld, R SSssS : '
5 oakial thiamine, s SV sy Yo fealsla ol 2001
i35 05 E50 50 5l pos - - in. niaci S TR (Y
= ) o Sn ¥+ riboflavin, niacin, (Ko [#v]
SR 588 Eaud gty 4 Sge - o Vit A, Zn ' (COPNL)
©pd 0,0 )5 skS
lo Sekes 0
e 0 Esed S50k 0 Fye - D33l p,SlS f':uerrnr;’;ie :fz?gr,nine iacin )3 g paiS o) s, il YAY=alilae ) L3 osss Layrisse,
R N 9 riboflavir,1 ' . VW) RS 1996
. - | ) swsdd vy Vaasle 5o [sv]
Ol Gg5 oS Eaed 50 3l pae - lpSedee ¥ vit A (L V0
P o)l p sk
YAY


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

— N
s o s SL5 S [N DS IR SeT

Olez 50 5ol Lol gile ié 4 bgsye gl dlslas Sladllae Slastie - ¥ ojlads Jgaz ahy

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

YY LS sl ) LS
oacsfp Sules Joli) pasS o)1 a FY=uals 5 )OT=alslus
; ,LoyT LS Sl _ Gershoff, 1977
OmglSgen Jlaie » U pas - oaeg 8) (2lid Ferric Iron e L ALF e - !
S orthophosphate - SJoasls e (Lo e YL [¥]
. alloe 5l o
(0,5 YOIf FV=sals o)V Y=alsloe
FOMPREEPU P i OV=alslae 5l L3 b ol i
B ijéx e oSl Iron, o o) L5 e JdE e S Kamien,
S BN JL Y 50,5 ol haid p Ferrous sulphate  vit B1, o g olo # sl 05,5 L) Wi 1975
. QbpSe niacin (o ) = [re]
OonslSaen Jlaie (go94n 5o OV=alsloe 5l an (g
Hettiarachchi (1),
2004
[7#]
[RENEVEN-
Sy 0)lyd B30 5,135 pas - cl.s | Lils e ATEES
. . P ekee 7+ ron . . & Sygel 25 $ s ol 0g S
s 09,5 0 5 islSgen 7 FeSO4 fcl)f S o)l cin ¥ wo” - ool o, 5 oo oalesS )
T _ P AR olate Solas alsloe 5l o (L1 LY h oanlie  aals
o_:;i)s)\m)a)glrfa_m— ol ° )
hd B J8 @bs Lt calply
oo 095 B S s
(a5
cl.s Hettiarachchi (2),
Pk P 2004
FeSO4
) s 4 Ls [##]
e . . PSR Tl i 2
OmlSgen ladie 53940 ) S e i T
e & , Feso4, Iron, T cin wlosbls gl s ]
Cr% e 53 =B e - e L vay.n Na2EDTA folate er® ol E IV - T oen el e )
P e oy 00 dalie aals
/Na2EDTA ot g .
[l 09,5 2 dm g S mls
3,1 o5 5k (35 (o)
Hettiarachchi (3),
Slyets o)l 50 38 5,158 pac - 2004
GBS L) (e 09,5 cnl 50 eglgen Iron VWealsloe 51 1S [7]
die 156 e 0,5 dadlsl aS sy L £ : LTl BY) olseel ils
st 55U sy paie 03,5 o P)S*L‘-“ FeSO4 Folate, . in ¥ e RUTSI S e
(Gl 2515 s 50 P AR Zn ol alslas jl o (Jlo e O Bl oS M)
il = om0 dolas wals
O b ke yo S pas - 295 ey Sl
[C [Cad¥d
YAD


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

eliilsolyr Sblags pole caSimgly & y43

Olez ;0 5ol Lol gile ié 4 bgsye gl Adlslas Sladllae Slasie - ¥ oojlads Jgaz ahy

\J-%
L

Hettiarachchi (4),

Pk P 2004
1F;S;)‘;‘./ Iron, i VW=l 5l LS : led
S lS lade (63gut0 ;O Ygo— 99, pr o _ 5Lyl LS ) Sigel iils . R &
CeslS gen ). 200 P9 ’ FeSO4, Na2EDTA folate, S o)l win ¥ & ') p) Ohgel o sl O3 ool egS )
O yd e 40 b poe - p5ekes YAQI A Zn ol (Js V- BV s i sals
yaseiials = a3l 5l oy O O el A
/INa2EDTA ; . o
(AR 05,5 2 an g B mls
Sy r’;sl:: (08 (w2
imglS yon
VFAY = alslos 5l L3
“elS lode o 56 eoe - VOYY = alslowesl oms i
e e o5k F8 Electrolytic Iron, o aalles o o3 s erdouchl (1),
S5 o5 Eged y0 b pac - ah - folic acid, pass o) oo ¥+ . Sape 2013
i s, p5sks  elemental iron B vitami ax g U (Jl FA L) [v]
A1 S G5 oS E5ud o il poe - vitamins o
W = sl ) L3
VEF = alslosl o
imslS yon
A\YOA = alzlos 5l L3
e ke s S Ses- AYYY = alslos 5l o S8 i
OmolSgen e G350t ) F3e el ¥8 Electrolytic Iron, o il 3o o5 Hamdouchi (2),
= as B i.,5sLs  elemental iron folic acid, P )| ol Y i Sl G a0 2013
S - - ke
ool (Gg3 oS gond o il pac - Sede B vitamins i (O (Jws oY) (#]
YEA = alslae 5l S
Yol = aslae jlas
- €335 aslllae _ . S5k o Benson,
. . Ip Soken 7+ . o B 104 = alslas 5 L3 i )
sl gen e 3 il pas - s Elemental iron Iron puiS o) Ju Y rbaie S 'Y et A e Sl NESER [
S = NV N ¥)
SUSLLEN (-\-'-vsJ-ﬁ) oo (JL«JYV ”'UAJLLJL.;
alslos 5l L3 Rohner (1),
" i VY= a3l 2010 [#4]
OeslSgen Jlade jo LS50 pae - fres =0 V= sals _ o9 aalllae )3 09,5 A)
A o) o Cd g Eolas Olysel Liils _
55 oS Eged o S poe - _ Electrolytic iron Iron o o ool 09 ¥ L L
. ) preke Vo) (a5 35D 295 g9 (L FEP) Y el -
ool 88 gand 10 3L pas - ) laals alsloe 5l o [SURECN-ICRp eeee)
Gy »® Jloae £9= alsloe el boog )5 YV aslie
Vo= sals (0o o)
YAS


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

B - N\
Ol 5 shae D3 e 2L 35l g5l 8 536
Olez 50 5ol Loyl gile ié @ byse gl dls-las Sladllae Slasie - ¥ ol Jgaz ahs
Rohner (2),
i bt 3 2010 [#4]
Loy L5 i
= = [EASI5) é
. ; 55 e - . - —aals o VO—als adllas o 05,5 A
OmslSgen Jlade ;5 30 pae ke ) Iron, anthelmintic s ol Y¥=aals  Vo=aslas Slsgel o L o9 P e9SA)
S5 o5 Esd o il pas - Y+) coSsSe  Electrolytic iron treatment (albendazole T ol £ 09, ¥ Las L
” | : I (pasS 3,0 ST SRR L) el :
oAl b gt 5 s Gy o ke plus praziquantel) . alslae  am TR
KRV-10w — .
’ Vezaals o Vemalslas L b 0,8 ¥ anylis
(oS oy
Rohner (3),
Iron i alslae 51 3 2010 [#4]
OmslSgen Jlade ;5 b poe - Pk Ve Maléria < ‘)L; V¥=als  YA=alsloe B el ol o5t alllas 0 09,5 A)
- - CgS ol Shgel gl s
S oS b 5o il pae — Y+) ewdsSens  Electrolytic iron preventive treatment o] ol £ < “’L: \f"; . 09,5 ¥ laad Ll
ol b a5 5 pae - Gy o pofakes (sulfadoxine plus (pa2,h ”‘S’”‘i alshae 5 am J ) T el e
ol e .
pyrimethamine) ) Veouals 5 Vo—alslae aals b oy, ¥ anylie
(S oy
:Qlfé,f :OU|5?53 ) L{,)SS
OmelS e oo 3500 )3 Fge - TIV=alloe 5l )3 (ua:lﬁ)
ool S g G354 )0 figa - Iron, Wo=alslas 5l an
2blg>gs vitamins ole ¥ o fSoss b
bl - . O Seal
. ke YO . A, B6, B12, thiamin o8 asllbe . oblsz g )
. lode g8 S ge— Elemental iron b 2P DS ' B VOO=alslow ;) Ll; 2008
s B o 2 S 553 oS5k riboflavin, o o] s Job e L) e
Rl o 0 5L puae - nicotinamide, VFPoalsha 5l an
206 folic acid, Zn 06 1;5
- . b
. lade ,o ,5b pae - A =alslos 5l
U—Jeifw) 2B . ) (UL FaL Y
OB 8 gend j0 3L poe - OA=allae 5l ae
Elwood (1),
1963 [v1]
.5 alsloesl L3
oL £ . -
s Aeanls o FYoals e al3! ¥
oslSsen Jaie 5 ibpse - A sjlpSNee  FETIUM redactum lron, i Veh=ald o Fr=dlaa ob; e oS T)
2 308 JRe 39 B e (ferrous vit B1, (GOEVNEUY L SloesS o) pludSl > e g adlhs
» ol ek gluconate) nicotinic acid b IYESRV IV (o Jols bl 5l S
G . .
2 Al 5 OF=ald e R Y]
er S e (o
(oss
YAY


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r

eliilsolyr Sblags pole caSimgly & y43

Sz o ool byl Gl € 4 by e sl ddslae Sldllae Slasin - ¥ ojled Jgoo auiy

\J-%
L

Elwood (2),
1963
EVESRVS ]
I Shen 5+ .
i Iron #V=alslos - e 08 5
sag1.. Ferrumredactum V?ta,mins Sl ’ 4 b 2 el 08 1)
Omlgen jlade )3 3l pos - ol Sl Ao (ferrous Bl C L) 5,1 ole & ol Ve Assals 055 oled)  leadSl alshe oy asllls
. gluconate) nicotinic acid . STERRVARW (G slo gl 51 S 5
Goy 5 o 5Ll
A9=anls 5 H0=al5lus s ool e e
4 S o Oeells
(ML (o) 2
Iron,
lp ke ¥ folic acid,
_ i N 3,1 p,5 kS thiamine, axlllas ) )
OrglSgen jlake po b pas - s riboflavin, NN S5 eas] V5F= aslae ) L ot o Malpeli,
95 05 £ o 3l pac - asuial niacin, Ok e Sile) el 2013
_ - H [N 3 = A= : .
B I D, C. B3, B2 B oy e b
p ks ¥ , C, B, B2, 29 e
Sy8 0,0 p Sels B6, B12,
Ca, Mg, Zn, Se
- . . lp ko ¥
Ol e oo (3940 50 oo - et bis-qlvcinate IVER i alllas Ad=alslos 5l L3 OBssS Giorgini,
Ot e 539et0 5 - e oY Iron D s s ey Jun 2001
- Ske¥)  chelate (%) ax g Ad=als e 5 o ' vy
ool 5 S 05 S35mte 10 Sze - ’ I wvr e [vr]
Gy »°
el o
erslSsan ke 15 5 pas - ) N ) R V) malslas f LS Igils ol 3 )
udﬂb/w) o ﬁ o, ppma- uﬁ o Iron (GOEST ol # . .)49; ‘ ” olxl VA
OB )lde (§35ne 5 Fge - S5k 9 sloz] WO = alslos jlam (el sm) [v¥]
(9 5 J5)
YAA


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

\J-l’f
- i

050 onl 3l 5o i i pllai (95550 Slalllas sl S5 LLS
B oy Oy a5 SVl olasd asad o il 00,8 S
Sy50 a5 alsloe sl 09,5 Slass Lol oog allie FF Lol i $
e A5 g Sl 009y alSlae VY foll w3 3 18wy p
Josle clly Jaiae o)lgen b Ve s oy oS
Rl oS col Dldlhe glosjgliws (55)] 9 addllas 5, CobeS
bl ol adlhae o 0l et GVl alola Hbyl Jawss
aslllas )3 g il aid 5 18 (o) 0 990 Aol (D)l (g0 YL
w5 aalys el Yl ol oot 3 Gas b Lol o5 6 ,S0s
B )5 walys 1B wlls objyl s se wldlae

obondisn slo asli ooled SYlie S o Cewl 53 LLS
Ok 1 F93 o5 (omlSgen (Sl Jol) 55 3 Sl 50
5 43,55 )3 gy 3y50 (0] B8 Fg3 o5 5 ol B8 (e b
ol 5 g 0ad (658 o3lail sl lgie e ) 1 > dakd
ol el Loyl gile 8 ablae a5 S50 4o dalps
Wlie )] zobs oSl anals cota 31 allio i 5,90 glo Lasls
plaSomed 2 oS (Sige ;o 5 Al o3 SRS plee w
2oy aslae foe Sl o plee 4 @il 00 b sl
Ll B g il U e aSld ) B 4SS e
ol Ggwe AlBloe ol ciSu ] lae 4 il 00 b
cde @ dlie Sl solanl] sass a5 el S5 LLE o
595 de ldllas 1o g 009 allas G 3l alsloe SO 5l s 2l e
ol 00 0 La] 0 i SO 3 e o gl o
(a3l VY Jols) allio FF bl gon pon ol adllae
(al3-1ae) 5,90 Yo y0 ol L)l (g3l 8 OM3law a5 ol jlas
99 o5 sl AP G3se 3T g op ot gl Sl
olis ) alslae ol s il a8 Sldllas oo axsls ool i
Jlo 5o Syl loyais jo cWle Jla] Jlo a5 asals
Jlo o e LPF] YOOy Ul s pliegaas Y] Yoy
LYoo Jlo o cpe Y] Yo0Y Jlo o o ¥V] Y1)
2l S 5 LYo o 5 o [F1] FESO4 af oSy
Jlo o s I¥Y] Yoo gy ;e [fV] NaFeEDTA
5 o> ¥0] high-dose NaFeEDTA (yal oS5 L Y-V
Jlo 5 e [£5] NaFeEDTA ol oS5 L YooV Jlo
LoV] Yoy Ul o sy [£9] FESO4 cpaf s s LY. oY
sl A or] Yo gl o plins JOV] Vo) Lo yo Ll

YAQ

w2l b o)1 g5l 28 36

S5 AZB 9 ey

byl sloystS 5l (gikmn o 21 b (2lie ol (il e
aS Gyl ams 5l Ll ogl oo plal a5 el Jlo B0 51
bl (DS L3 sl ,5iS ple ay (rpwy gl 13 3,805, 0
2 aly o Gloy 2l dlge ile b M [Vl
Spe (238 oole aS wWigd adly wde b diein) dgeeS JS
s o ;3 oL g I polie )5 g 000 5k o L
L9 009 (gomw Sl gllo a8 @y o0l 00938 le gl B yae
Cad dz s B il 4 ie g [V0] was i 1) 1id b
D ldé oole

ool i g Jem o b ablie ol ol j5aS 0 Sl az g b
ouds LBl ol b gile (2 ln el ol plsie o)
CMSae iy 31 ase pllai j500 Boa by« pol> dsdllas 1) o]
S oS ) ibe b pll Lo o el LT gile 8
Yoo Jlo ,o ooy YA 5l Lo jo Sdgdacd g ol Lo
)b e s @ YooVl 0 e YY 4 g0
03,5 dpogi K5l o la ()ley J5S 5 60Kty 350 252
b JRS g s 5o oah 2 31 iy ol oS o
Cool ooy @l (anl 18 o aoss cnl b SRl b (SoS oS
o2l b e pasS 0T 4 ya5 eulie OF+ sgam Yoo ¥ Jlo jo aS
ot sl a5 el s andl [VE] Wl aals pwrws
Gogame wlie o5 Sl o o glajpiS o ale aoy
go sile 8 gl sl & cl ddro @ fgie Sloj i)l
sty alie FF Lol anlllae o asl o3 s il gl i
2 SIS amds JE Llos ojse b o] bl g edg Laulyd
3 a5 ol oog Hhas we addllas opl mls Ll ogds ogas
ol oad adl,) L

099y 5 009 al>lae 695L pass (lyls a5 Sldlas o syl s
93k o Wity oad dmlis pa b it il (e sla
5 lme aalllas 4 lie 4 ()] b (2 g, ) Slalllas
Stasaly 1 leis 1, ASlan ol 2 ol b ad a5
Shls anslio sl 09,5 STolalyd (ol )00, (o) 590
ol 055 L ((Flllhe (5550) allae o vy sald o5 )5
S as S L 0 Iime Jlsals byl )5 adllae G lsie
@b 2 o ol wisgy wali g S b e gla og)S
S B in s i g S adllae Ojpo 4y Slalas


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

pEiloolyr silags pole 0aSiimgs, 4 s

o il aS Sldlae cwl aiilas Jeo o5 o el g0
o eYlie el Jl cas powidla glas 1) alBlae oyl
YOOr gl e e [FF] VY e o el gl,pnS
YOO Jlo po cpz [¥Y] YT Jlo s 3K ([YY]
YOy Jlo yo asbl Y] YY gLy bye Y]
Electrolytic iron el o535 L YooV Jlo 0 LS [YA]
Electrolytic ool oS5 L Yoo f Jlo o O [ $0]
Reduced ol oS3 LY+ f Jlo ;o SO, [FY] iron
o2l oSS L Yer gl o osim w3l ([FY] iron
L YA Jlo o os> sla,dl ([FA] Electrolytic Fe
Jlo 3o os> sl 3l ([f4] NaFeEDTA ol .55
s> sl 31 [Fa] Ferrous fumarate af oS3 LY. <A
81 [ F4] Electrolytic Fe ol oS 5 LY A Jlo o
10 0 [oY] Electrolytic iron el oS5 L Y-V Jlo
40 CogS ([OY] Ferrous fumarate ol oS 5L YV Jlo
sl 31 ([6F] H-reduced Fe ol oS5 L Y-+ Jlo
VT YN Jle je ol (03] Yoo Jlo s oo
[55] Sdsd ol g ol alblae LYoo F Lo o IS5 e
S9y 9 Sdgd awl g ool aAlblae L Yeof e o IO e
Electrolytic 2] .55 L Y\ Jlo ;0 59,00 [55]
Jolo ([FA] Laseinl Jlo o 28 [#V] elemental iron
zle Jolo ([FA] ol a4 ol abloe LYY Jl ozl
zle Jolo ([P] JSlas loys g ol alslas LYoV L o
SLdSS (2] LYoo fleyo g ool alslae LYY Jlo o
Sl SeiG9S5 g B peling g el alslos LVASY Lo o
C lo paling 5 oyl alslas LASY Jlo jo ledSl [VY ]
YOOr Jlo s ol sIVV] sl SiseSs 5 B
b ,545 cpl 4o lalllas gulis JS ol 4 il o pll [VY]
05 ALE Sgne ) (Seibge 02l b oyl (il (8 a5 ol L
Cong)y e a4 gaige pl a5 o)l Jlax! 5 atila S
L 2l olge g3l 8 OSlane 1 39290 ol Sl cw s
5o aS wil eals plad 5 Oldllae (S Ko Bk 5l all o))
@ L g o5 &5 - Sy b o gleysaS aile bl
L elde oo g3l 28wl Dlae - cand ol 88 cle
s ol anilas gz 8l Gg5 o5 J5uS p Sl (S 0]
aile) gie sla (6 lew «sl 4ds5 (ladgmaS plu ale Leloe

ve.

\J-%
LR

LoA] 1299 Jlo jo osim la 3T fov] Yo ob Jlo o og
Sele T ol L8 a5 Jlles s 0 1Y Jle o L
i 50 VAT Jlo yo La JFe] wog 00,8 G ras Slis b
[5o] wog oo wins b i ) Sebe U a5 Iy
sz s VY] Yooy Jle o s p LP0]VAY0 Jlo o L2
355 425 Wb IS ok 4 oy oud plowl [0-] YOV Jlo o
b a5 ol (e o0 S8 g JoB o8 il )0 CoRge a5
shls g 009 2138 Slge gile g anliy 3l colau] cle 4
sl cwles (B gl g eolaidl wd asile palise LYs
5L g Sl 035> 53 0%
shls (alslae) 5,90 YT jo ol b oyl (g3l g ODlow ol
Slllls ol 039y Jo5 o5 b JaSls (39 p o ST
Sl Jle e aainls las |y alslae ol ood giidu 1 oS
L8] jedo bl o Yoo Jle o ol gla,gis jo &Yls
Jlo 5o olrlydT 0] el bl 0 Yo e q Jlo o ol
Jlo o olbidsie LEY] Yo oA Lo o oledld fEY] ve-A
Jlo o oSy LEY] Yo oA Jle o oSl [EY] Ye-A
LYooV Jlo ,o L ] Yerr Jlo o ol LEY] Ye-A
JLo o cuss [¥o] low-dose NaFeEDTA af .Sy
5 s [of] Encapsulated FeSO4 cyaf oS5 LY. -4
5 e Jas] Ferrous fumarate ol oS5 LY+ Jlo
J[oo] Ferric pyrophosphate ;i oS5 L Yeeq  Jlo
[66] Ferrous Sulfate sl oS5 L Yeeq Jlo o S
50 el T IEY] Jle ¥ B Y 5068 0 Yo ry Jle jo ol
Y498 Jlo 0 Mg3is fFY] Jlo £ B Y5055 0 Yoy Lo
FeSO4, ol <S5 L Yoot Jlo o Kdb,e f5Y]
Jlo 50 K e [£5] SIgd il 5 ool alslows g Na2EDTA
sl g 0] dlsloe o FESO4, Na2EDTA ol S5 L Y- - ¥
ool oS5 LYY Jlo s S0 [75] 9, 5 SIS
Jve] v--A Jlo s Lsly [#V] Electrolytic elemental
S LYY Jlo yo o [VF] o VYV Jlo yo o]
LY. f Jlo o o9 i 31 [f#] Electrolytic iron :,af
Yeq Jlo o > o [FA] Ferrous bisglycinate :af o5 5
5l sas plow! [£1] Electrolytic iron cyaf oS 5L
Loyl gile o8 oM3lae a5 ol i pisen Lol dalllas
» 63l g 0dg hie @l glyls (alBow) 5550 YA ,o (yal


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

\J-l’f
- i

5 Gy 0 x5 edz U WlE e a5 Sl o paly )l
sl als gl )5 ol i g g oS S

OB Sdansgl @i

i 555 5o o313 oo o 5 st S

Tk szl e e 16 xSl S

Tk sl po ) em 1 nslits byl

s (2993 5 5k 2l 0 G ety al>,

ez o psle ouSiiaghy (cole ligd )3 SBagh b 0ol
655y 55 el b 5 oid cogae TIOY-YY oS L alKals
sl 00 plol 2Kl Sl

AR

w2l b o)1 g5l 28 36

ald Séin Jl o glaysas o IS gle ilew 5 (G)Y0
AV VYT ails il e oS dlgl jo 095 felge ol g 00g
widusl ye 0 (Al sasmsplis ol adlas glesgline
Ll Slaz i slo,yeiS o el Loyl gile 28 M3
el b Ban 4y oS5 dallle Lilete oS el o ke 1)
5 OVl kS 4 azgs b B 05 all lalllas ol gl
aly oz o ool kol gile (2 e izl s
25 )50 o5 &y90

e @ el Lol sile (8 o w00 a4 5 sk
A5 F93 05 Olme 69y 2 Sloyd Allae G asile WS oo
3 g Bl o i oloe (gile (S8 aeliy 5wl Sse ol
slizl oles 4z b0 3 Mo 5 col (Slage OIS 3l SO


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

r

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

eliilsolyr Sblag pole caSimgly & y43

1. Benoist B, McLean E, Egli I, Cogswell M.
Worldwide prevalence of anaemia 1993-2005.
Geneva, Switzerland: World Health Organization;
2008.Availableat:http://www.who.int/nutrition/publica
tions/micronutrients/anaemia_iron_deficiency/en/[acc
essed 2014]

2. Kassebaum NJ, Jasrasaria R, Naghavi M, Wulf SK,
Johns N, Lozano R, Regan M, Weatherall D, Chou
DP, Eisele TP, Flaxman SR, Pullan RL, Brooker SJ,
Murray CJ. A systematic analysis of global anemia
burden from 1990 to 2010. Blood 2014; 123:615-24

3. Pasricha SR. Anemia: a comprehensive global
estimate. Blood 2014; 123:611-2

4. UNICEF/UNU/WHO/MI. Preventing iron
deficiency in women and children. Technical
consensus on key issues. Technical workshop,

UNICEF, New York; 1998. Boston: International
Nutrition Foundation and Micronutrient Initiative;
1999

5. Centers for Disease Control and Prevention (CDC).
Recommendations to prevent and control iron
deficiency in the United States. Morbidity and
Mortality Weekly Report 1998; 47:1-36

6. Allen LH. Pregnancy and iron deficiency: effects
of the newborns - unsolved issues. Nutrition Reviews
1997; 55:91-101

7. Stoltzfus R, Mullany L, Black RE. Malnutrition
and the global burden of disease: iron deficiency
anemia and health outcomes. In: Comparative
guantification of health risks: the global burden of
disease due to 25 selected major risk factors.
Cambridge: Harvard University Press; 2003

8. World Health Organization, Regional Office for
the Eastern Mediterranean. Fortification of flour with
iron in countries of the Eastern Mediterranean, Middle
East and North Africa. WHO-EM/NUT/202/E/G.
Alexandria: WHO; 1998

9. MOST, USAID Micronutrient program. A strategic
approach to anemia control programs. Arlington,
Virginia: MOST, USAID Micronutrient Program;
2004

10.Hurrell R, Ranum P, de Pee S, Biebinger R,
Hulthen L, Johnson Q, Lynch S. Revised
recommendations for iron fortification of wheat flour
and an evaluation of the expected impact of current
national wheat flour fortification programs. Food and
Nutrition Bulletin 2010; 31: S7-21

11.Bagchi K. Iron deficiency anaemia- an old enemy.
East Mediterr Health 2004; 10: 754-60

yay

Xlo

12.Stoltzfus RJ. Iron deficiency: global prevalence
and consequences. Food and Nutrition Bulletin 2003;
24: S99-103

13.WHO/UNICEF/UNU. Iron Deficiency Anaemia:

Assessment, Prevention, and Control. Geneva,
Switzerland: World Health Organization; 2001.
Available at:

http://www.who.int/nutrition/publications/micronutrie
nts/anaemia_iron_deficiency/en/ [accessed June 2014]
14. Pasricha SR, Drakesmith H, Black J, Hipgrave D,
Biggs BA. Control of iron deficiency anemia in low-
and middle-income countries. Blood 2013, 4;
121:2607-17

15. Allen L, Benoist B, Dary O, Hurrell R. Guidelines
on food fortification with micronutrients. 2006.
Geneva: World Health Organization and Food and
Agriculture Organization of the United Nations.
Available at:
http://www.unscn.org/en/resource_portal/index.php?&
themes=16&resource=537 [accessed Jun 2014]
16.World Health Organization. The world health
report 2002. Reducing risks, promoting healthy life.
Available at: http://www.who.int/whr/2002/en/
[accessed Jun 2014]

17.World  Health  Organization.  Anemia/iron
deficiency list of publications. Available at:
http://www.who.int/nutrition/publications/micronutrie
nts/anaemia_iron_deficiency/en/ [accessed June 2014]
18. Sheykh Aleslam R, Abdollahi Z, Jamshidbeigi E,
Salehian P, Malek Afzali H. A study of the prevalence
of anemia, iron deficiency, and iron deficiency anemia
among of child bearing age women (15-49) in Iran's
urban rural areas. Teb Va Tazkieh 2003, 47; 37 — 44
[in Persian]

19. Jari M, Kelishadi R, Ardalan G, Taheri M, Taslimi
M, Motlagh ME. Prevalence of anemia in Iranian
children: findings of a clinical screening survey at
school entry. Journal of Isfahan Medical School.
2014, 31: 2209 — 2215 [in Persian]

20. Esmat B, Mohammad R, Behnam S, Shahrzad M,
Soodabeh T, Minoo A, Saman S, Ali-Akbar H.
Prevalence of Iron Deficiency Anemia among Iranian
Pregnant Women; a Systematic Review and Meta-
analysis. Journal of Reproduction & Infertility 2010;
11:17-24

21.Kadivar MR, Yarmohammadi H,Mirahmadizadeh
AR, Vakili M, Karimi M. Prevalence of iron
deficiency anemia in 6 months to 5 years old children

LJ-%
L


http://www.ncbi.nlm.nih.gov/pubmed/24482500
http://www.ncbi.nlm.nih.gov/pubmed/23355536
http://en.journals.sid.ir/SearchPaper.aspx?writer=29347
http://en.journals.sid.ir/SearchPaper.aspx?writer=9038
http://en.journals.sid.ir/SearchPaper.aspx?writer=142535
http://en.journals.sid.ir/SearchPaper.aspx?writer=8133
http://en.journals.sid.ir/SearchPaper.aspx?writer=8133
http://en.journals.sid.ir/SearchPaper.aspx?writer=2861
http://en.journals.sid.ir/JournalList.aspx?ID=275
http://en.journals.sid.ir/JournalListPaper.aspx?ID=44074
http://www.ncbi.nlm.nih.gov/pubmed?term=Behnam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
http://www.ncbi.nlm.nih.gov/pubmed?term=Shahrzad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
http://www.ncbi.nlm.nih.gov/pubmed?term=Soodabeh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
http://www.ncbi.nlm.nih.gov/pubmed?term=Minoo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
http://www.ncbi.nlm.nih.gov/pubmed?term=Saman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali-Akbar%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23926476
https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

L/-%
L

in Fars, Southern Iran. Medical Science Monitor 2003;
9: CR100-4

22.Monajemzadeh SM, Zarkesh MR. Iron deficiency
anemia in infants aged 12-15 months in Ahwaz, Iran.
Indian Journal of Pathology and Microbiology 2009;
52:182-4

23.Keikhaei B, Zandian K, Ghasemi A, Tabibi R.
Iron-deficiency anemia among children in southwest
Iran. Food Nutr Bull 2007; 28: 406-11

24.Subar AF, Krebs-Smith SM, Cook A, Kahle LL.
Dietary sources of nutrients among US adults, 1989—
91. Journal of the American Dietetic Association
1998; 98:537-47

25. Samuelson G, Lonnerdal B, Kempe B, Elverby JE,
Bratteby LE. A follow-up study of serum ferritin and
transferring receptor concentrations in  Swedish
adolescents at age 17 vs. age 15. Acta Paediatrica
2000; 89:1162-8

26. Osler M, Milman N, Heitmann BL. Consequences
of removing iron fortification of flour on iron status
among Danish adults: some longitudinal observations
between 1987 and 1994. Preventive Medicine 1999;
29:32-6

27. Wirakartakusumah MA, Hariyadi P. Technical
aspects of food fortification. Food and Nutrition
Bulletin 1998; 19:101-8

28. Muljadi P. Iron: an overview. Available at:
https://books.google.com/books?id=fGcX4ZjbsqgC
[accessed May 2014]

29. Regional ~ Committee  for  the  Eastern
Mediterranean. Progress report on flour fortification in
the Eastern Mediterranean Region. RC48/INF.DOC.6.
48th Sessions. Riyadh, Saudi Arabia: WHO; 2001
30.Yip R, Ramakrishnan U. Forging Effective
Strategies to Combat Iron Deficiency: Challenges in
developing countries. The Journal of Nutrition 2002;
132:827-830

31. Hund L, Northrop-Clewes CA, Nazario R,
Suleymanova D, Mirzoyan L, Irisova M, Pagano M,
Valadez JJ. A novel approach to evaluating the iron
and folate status of women of reproductive age in
Uzbekistan after 3 years of flour fortification with
micronutrients. PLoS One. 2013; 8: 79726

32. Araujo CR, Uchimura TT, Fujimori E, Nishida FS,
Veloso GB, Szarfarc SC. Hemoglobin levels and
prevalence of anemia in pregnant women assisted in
primary health care services, before and after
fortification of flour. Revista Brasileira de
Epidemiologia. 2013; 16:535-45

33. Rahman AS, Ahmed T, Ahmed F, Alam MS,
Wahed MA, Sack DA. Double-blind cluster

yay

w2l b o)1 g5l 28 36

randomised controlled trial of wheat flour chapatti
fortified with micronutrients on the status of vitamin A
and iron in school-aged children in rural Bangladesh.
Maternal and Child Nutrition. 2013; 25

34. Muthayya S, Thankachan P, Hirve S, Amalrajan
V, Thomas T, Lubree H, Agarwal D, Srinivasan K,
Hurrell RF, Yajnik CS, Kurpad AV. Iron fortification
of whole wheat flour reduces iron deficiency and iron
deficiency anemia and increases body iron stores in
Indian school-aged children. Journal of Nutrition.
2012;142:1997-2003

35. Huo J, Sun J, Huang J, Li W, Wang L, Selenje L,
Gleason GR, Yu X. Effectiveness of fortified flour for
enhancement of vitamin and mineral intakes and
nutrition status in northwest Chinese villages. Food
nutrition bulletin. 2012; 33:161-8

36.Assuncao MC, Santos IS, Barros AJ, Gigante DP,
Victora CG. Flour fortification with iron has no impact
on anaemia in urban Brazilian children. Public Health
Nutrition. 2012;15:1796-801

37. Fujimori E, Sato AP, Szarfarc SC, Veiga GV,
Oliveira VA, Colli C, Moreira-Aratjo RS, Arruda IK,
Uchimura TT, Brunken GS, Yuyama LK, Muniz PT,
Priore SE, Tsunechiro MA, Frazdo Ad, Passoni CR,
Aradjo CR. Anemia in Brazilian pregnant women
before and after flour fortification with iron. Revista
de Saude Publica. 2011; 45:1027-35

38. Stuetz W, Carrara VI, McGready R, Lee SJ,
Erhardt JG, Breuer J, Biesalski HK, Nosten FH.
Micronutrient status in lactating mothers before and
after introduction of fortified flour: cross-sectional
surveys in Maela refugee camp. European Journal of
Nutrition. 2012; 51:425-34

39. Huo J, Sun J, Huang J, Li W, Wang L, Selenje L,
Gleason GR, Yu X. The effectiveness of fortified flour
on micro-nutrient status in rural female adults in
China. Asia Pacific Journal of Clinical Nutrition.
2011; 20:118-24

40. Sadighi J, Mohammad K, Sheikholeslam R,
Amirkhani MA, Torabi P, Salehi F, Abdolahi Z.
Anaemia control: lessons from the flour fortification
programme. Public Health. 2009; 123:794-9

41. Huang J, Sun J, Li WX, Wang LJ, Wang AX, Huo
JS, Chen JS, Chen CM. Efficacy of different iron
fortificants in wheat flour in controlling iron
deficiency. Biomedical and Environmental Sciences.
2009; 22:118-21

42.Tazhibayev S, Dolmatova O, Ganiyeva G, Khairov
K, Ospanova F, Oyunchimeg D, Suleimanova D,
Scrimshaw N. Evaluation of the potential effectiveness
of wheat flour and salt fortification programs in five


https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

r

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

eliilsolyr Sblag pole caSimgly & y43

Central Asian countries and Mongolia, 2002-2007.
Food and Nutrition Bulletin. 2008; 29:255-65

43. Miglioranza LH, Bregan6 JW, Dichi I, Matsuo T,
Dichi JB, Barbosa DS. Effectiveness of fortification of
corn flour-derived products with hydrogen-reduced
elemental iron on iron-deficiency anaemia in children
and adolescents in southern Brazil. Public Health
Nutrition. 2009; 12:244-8

44 .Sadighi J, Sheikholeslam R, Mohammad K,
Pouraram H, Abdollahi Z, Samadpour K, Kolahdooz
F, Naghavi M. Flour fortification with iron: a mid-
term evaluation. Public Health. 2008; 122:313-21
45.Andang'o PE, Osendarp SJ, Ayah R, West CE,
Mwaniki DL, De Wolf CA, Kraaijenhagen R, Kok FJ,
Verhoef H. Efficacy of iron-fortified whole maize
flour on iron status of schoolchildren in Kenya: a
randomised controlled trial. Lancet. 2007; 369:1799-
806

46.Sun J, Huang J, Li W, Wang L, Wang A, Huo J,
Chen J, Chen C. Effects of wheat flour fortified with
different iron fortificants on iron status and anemia
prevalence in iron deficient anemic students in
Northern China. Asia Pacific Journal of Clinical
Nutrition. 2007; 16:116-21

47 Nestel P, Nalubola R, Sivakaneshan R,
Wickramasinghe AR, Atukorala S, Wickramanayake
T. The use of iron-fortified wheat flour to reduce
anemia among the estate population in Sri Lanka.
International Journal for Vitamin and Nutrition
Research. 2004; 74:35-51

48.van Stuijvenberg ME, Smuts CM, Wolmarans P,
Lombard CJ, Dhansay MA. The efficacy of ferrous
bisglycinate and electrolytic iron as fortificants in
bread in iron-deficient school children. British Journal
of Nutrition. 2006; 95:532-8

49.van Stuijvenberg ME, Smuts CM, Lombard CJ,
Dhansay MA. Fortifying brown bread with sodium
iron EDTA, ferrous fumarate, or electrolytic iron does
not affect iron status in South African schoolchildren.
Journal of Nutrition. 2008; 138:782-6

50.da Silva CL, Saunders C, Szarfarc SC, Fujimori E,
da Veiga GV. Anaemia in pregnant women before and
after the mandatory fortification of wheat and corn
flours with iron. Public Health Nutrition 2012;
15:1802-9

51.Hieu NT, Sandalinas F, de Sesmaisons A, Laillou
A, Tam NP, Khan NC, Bruyeron O, Wieringa FT,
Berger J.  Multi-micronutrient-fortified  biscuits
decreased the prevalence of anaemia and improved
iron status, whereas weekly iron supplementation only

ya¥

improved iron status in Vietnamese school children.
British Journal of Nutrition. 2012; 108:1419-27

52. Gibson RS, Kafwembe E, Mwanza S, Gosset L,
Bailey KB, Mullen A, Baisley K, Filteau S. A
micronutrient-fortified food enhances iron and
selenium status of Zambian infants but has limited
efficacy on zinc. Journal of Nutrition. 2011; 141:935-
43

53. Ziegler EE, Fomon SJ, Nelson SE, Jeter JM,
Theuer RC. Dry cereals fortified with electrolytic iron
or ferrous fumarate are equally effective in breast-fed
infants. Journal of Nutrition. 2011; 141:243-8

54. Biebinger R, Zimmermann MB, Al-Hooti SN, Al-
Hamed N, Al-Salem E, Zafar T, Kabir Y, Al-Obaid I,
Petry N, Hurrell RF. Efficacy of wheat-based biscuits
fortified with microcapsules containing ferrous sulfate
and potassium iodate or a new hydrogen-reduced
elemental iron: a randomised, double-blind, controlled
trial in Kuwaiti women. British Journal of Nutrition.
2009; 102:1362-9

55. Davidsson L, Sarker SA, Jamil KA, Sultana S,
Hurrell R. Regular consumption of a complementary
food fortified with ascorbic acid and ferrous fumarate
or ferric pyrophosphate is as useful as ferrous sulfate
in maintaining hemoglobin concentrations >105 g/L in
young Bangladeshi children. The American Journal of
Clinical Nutrition. 2009; 89:1815-20

56. Nga TT, Winichagoon P, Dijkhuizen MA, Khan
NC, Wasantwisut E, Furr H, Wieringa FT. Multi-
micronutrient-fortified biscuits decreased prevalence
of anemia and improved micronutrient status and
effectiveness of deworming in rural Vietnamese
school children. Journal of Nutrition. 2009; 139:1013-
21

57. Faber M, Kvalsvig JD, Lombard CJ, Benadé AJ.
Effect of fortified maize-meal porridge on anemia,
micronutrient status, and motor development of
infants. American Journal of Clinical Nutrition. 2005;
82:1032-9

58. van Stuijvenberg ME, Kvalsvig JD, Faber M,
Kruger M, Kenoyer DG, Benadé AJ. Effect of iron-,
iodine-, and beta-carotene-fortified biscuits on the
micronutrient status of primary school children: a
randomized controlled trial. The American Journal of
Clinical Nutrition 1999; 69:497-503

59.van Stuijvenberg ME, Dhansay MA, Smuts CM,
Lombard CJ, Jogessar VB, Benadé AJ. Long-term
evaluation of a micronutrient-fortified biscuit used for
addressing micronutrient deficiencies in primary
school children. Public Health Nutrition. 2001;
4:1201-9

LJ-%
L


http://www.ncbi.nlm.nih.gov/pubmed?term=da%20Silva%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=22578817
http://www.ncbi.nlm.nih.gov/pubmed?term=Saunders%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22578817
http://www.ncbi.nlm.nih.gov/pubmed?term=Szarfarc%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=22578817
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujimori%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22578817
http://www.ncbi.nlm.nih.gov/pubmed?term=da%20Veiga%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=22578817
http://www.ncbi.nlm.nih.gov/pubmed?term=Kvalsvig%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=10075336
http://www.ncbi.nlm.nih.gov/pubmed?term=Faber%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10075336
http://www.ncbi.nlm.nih.gov/pubmed?term=Kruger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10075336
http://www.ncbi.nlm.nih.gov/pubmed?term=Kenoyer%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=10075336
http://www.ncbi.nlm.nih.gov/pubmed?term=Benad%C3%A9%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=10075336
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Stuijvenberg%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
http://www.ncbi.nlm.nih.gov/pubmed?term=Dhansay%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
http://www.ncbi.nlm.nih.gov/pubmed?term=Smuts%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
http://www.ncbi.nlm.nih.gov/pubmed?term=Lombard%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
http://www.ncbi.nlm.nih.gov/pubmed?term=Jogessar%20VB%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
http://www.ncbi.nlm.nih.gov/pubmed?term=Benad%C3%A9%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=11796083
https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

L/-%
L

60.Walter T, Dallman PR, Pizarro F, Velozo L, Pefia
G, Bartholmey SJ, Hertrampf E, Olivares M, Letelier
A, Arredondo M. Effectiveness of iron-fortified infant
cereal in prevention of iron deficiency anemia.
Pediatrics. 1993; 91:976-82

61.Varea A, Malpeli A, Disalvo L, Apezteguia M,
Falivene M, Ferrari G, Pereyras S, Carmuega E,
Etchegoyen G, Vojkovic M, Gonzalez HF. Evaluation
of the impact of a food program on the micronutrient
nutritional status of Argentinean lactating mothers.
Biological Trace Element Research. 2012; 150:103-8
62.Varea A, A, Etchegoyen G, Vojkovic M, Disalvo
L, Apezteguia M, Pereyras S, Pattin J, Ortale S,
Carmuega E, Gonzélez HF.Short-term evaluation of
the impact of a food program on the micronutrient
nutritional status of Argentinean children under the
age of six. Biological Trace Element Research. 2011,
143:1337-48

63. Layrisse M, Chaves JF, Mendez-Castellano, Bosch
V, Tropper E, Bastardo B, Gonzélez E. Early response
to the effect of iron fortification in the Venezuelan
population. The American Journal of Clinical
Nutrition. 1996; 64:903-7

64. Gershoff SN, Brusis OA, Nino HV and Huber
AM. Studies of the elderly in Boston. I. The effects of
iron fortification on moderately anemic peole. The
American Journal of Clinical Nutrition. 1977; 30:226-
34

65. Kamien M, Woodhill JM, Nobile S, Cameron P,
Rosevear P. Nutrition in the Australian aborginines--
effects of the fortification of white flour.Australian &
New Zealand Journal of Medicine. 1975; 5:123-33

66. Hettiarachchi M, Liyange C, Hilmers DC, Abrams
SA. Efficacy of rice flour fortification in Sri Lanka: A
pilot study. Proceedings of the Second Academic
Sessions 2004, Available at:
http://www.ruh.ac.lk/research/academic_sessions/2004
_mergepdf/67-73.PDF [accessed Dec 2014]

67. Hamdouchi A EL, Kari K EL, Mzibri M EL,
Mokhtar N, Aguenaou H. Does flour fortification with
electrolytic elemental iron improve the prevalence of
iron deficiency anaemia among women in
childbearing age and preschool children in Morocco?
Journal of Nutrition and Metabolism. 2013 6:73-78
68. Benson S, Lanary K. The impact of a flour
fortification programme on maternal anaemia and
birthweight in a developing country. Available at:

Y40

w2l b o)1 g5l 28 36

http://wellbeingofwomen.com/downloads/file/02_rese
arch/pdf/2006%20Elective%20Bursaries/Katherine%2
OLanary%20Report.pdf [accessed Dec 2014]
69.Rohner F, Zimmermann MB, Amon RJ, Vounatsou
P, Tschannen AB, N'goran EK, Nindjin C, Cacou MC,
Té-Bonlé MD, Aka H, Sess DE, Utzinger J, Hurrell
RF. In a randomized controlled trial of iron
fortification, anthelmintic treatment, and intermittent
preventive treatment of malaria for anemia control in
Ivorian children, only anthelmintic treatment shows
modest benefit. Journal of Nutrition. 2010;140:635-41
70. Seal A, Kafwembe E, Kassim IA, Hong M,
Wesley A, Wood J, Abdalla F, van den Briel T. Maize
meal fortification is associated with improved vitamin
A and iron status in adolescents and reduced
childhood anaemia in a food aid-dependent refugee
population. Public Health Nutrition. 2008; 11:720-8
71. Elwood PC. A clinical trial of iron-fortified
bread. British Medical Journal. 1963; 1:224

72. Malpeli A, Ferrari MG, Varea A, Falivene M,
Etchegoyen G, Vojkovic M, Carmuega E, Disalvo L,
Apezteguia M, Pereyras S, Tournier A, Vogliolo D,
Gonzalez HF. Short-term evaluation of the impact of a
fortified food aid program on the micronutrient
nutritional status of Argentinian pregnant women.
Biological Trace Element Research. 2013; 155:176-83
73. Giorgini E, Fisberg M, De Paula RA, Ferreira
AM, Valle J, Braga JA. The use of sweet rolls fortified
with iron bis-glycinate chelate in the prevention of
iron deficiency anemia in preschool children. Archivos
Latinoamericanos de Nutricién. 2001; 51:48-53

74. Safavi SM, Azizzadeh A, Hosseini MR. A
Pilot Study of Flour Fortification with Iron Sulfate in a
Defined Population in Isfahan —lIran. Journal of
Research in Medical Sciences. 2001, 4; 303 — 306 [in
Persian].

75. Mannar V, Gallego EB. Forging effective
strategies to combat iron deficiency - iron
fortification: country level experiences and lessons
learned. Journal of Nutrition. 2002; 132:856S-8S

76. Centers for Disease Control and Prevention
(CDC).Trends in wheat-flour fortification with folic
acid and iron-worldwide, 2004 and 2007. Morbidity
and Mortality Weekly Report. 2008; 57: 8-10

77. Hurrell, RF. Iron fortification: its efficacy and
safety in relation to infections. Food Nutrition
Bulletin. 2007; 28: 585-94


http://www.ncbi.nlm.nih.gov/pubmed?term=Walter%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Dallman%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Pizarro%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Velozo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Pe%C3%B1a%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Pe%C3%B1a%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Bartholmey%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Hertrampf%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Olivares%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Letelier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Letelier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Arredondo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8474819
http://www.ncbi.nlm.nih.gov/pubmed/8474819
http://www.ncbi.nlm.nih.gov/pubmed?term=Malpeli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Disalvo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Apeztegu%C3%ADa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Falivene%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferrari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Pereyras%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Carmuega%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Etchegoyen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Vojkovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonz%C3%A1lez%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=23111948
http://www.ncbi.nlm.nih.gov/pubmed?term=Malpeli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Etchegoyen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Vojkovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Disalvo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Disalvo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Apeztegu%C3%ADa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Pereyras%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Patt%C3%ADn%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ortale%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Carmuega%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonz%C3%A1lez%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=21301990
http://www.ncbi.nlm.nih.gov/pubmed?term=Chaves%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Mendez-Castellano%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Bosch%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Bosch%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Tropper%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Bastardo%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonz%C3%A1lez%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8942415
http://www.ncbi.nlm.nih.gov/pubmed?term=Fisberg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Paula%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferreira%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferreira%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://www.ncbi.nlm.nih.gov/pubmed?term=Valle%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://www.ncbi.nlm.nih.gov/pubmed?term=Braga%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=11688082
http://en.journals.sid.ir/SearchPaper.aspx?writer=36271
http://en.journals.sid.ir/SearchPaper.aspx?writer=5402
http://en.journals.sid.ir/JournalList.aspx?ID=2351
http://en.journals.sid.ir/JournalList.aspx?ID=2351
http://en.journals.sid.ir/JournalListPaper.aspx?ID=13356
https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.3.1.8
https://payeshjournal.ir/article-1-231-fa.html

[ Downloaded from payeshjournal.ir on 2026-06-14 ]

[ DOR: 20.1001.1.16807626.1394.14.3.1.8 ]

r
Journal of the Iranian Institute for Health Sciences Research

ABSTRACT

Effectiveness of flour fortification with iron on anemia and iron deficiency: a
systematic review

Jila Sadighi™*, Katayoun Jahangiri*, Azita Goshtasebi', Rahele Rostami®

1. Health Metrics Research Center, Iranian Institute for Health Sciences Research, ACECR, Tehran, Iran

Payesh 2015; 3: 269-296
Accepted for publication: 19 January 2015
[EPub a head of print-17 May 2015]

Obijective: Anemia is the most common health problem, which affects a considerable number of world populations. Iron
deficiency is responsible for more than 50% of all cases of anemia. Food fortification is an important strategy for improving
the nutritional situation of populations and has been implemented in few countries for many years. Flour has been offered as a
suitable food vehicle for fortification with iron. Fortification of staple foods such as flour must be subjected to evaluation
to demonstrate whether or not fortification has been effective.

Methods: We performed a systematic review of the literature by searching the electronic databases of Cochrane Central
Register of Controlled Trials (CENTRAL), Cochrane Database of Systematic Reviews (CDSR), Database of Abstracts of
Reviews of Effects (DARE), PubMed, Clinicaltrials.gov, WHOLIS, SID and Google scholar. We also screened reference lists
manually. We searched literature published up to December 2013 for English language literatures and up to 1392 for Persian
language literatures to identify studies describing the effectiveness of flour fortification with iron. The selection criteria were
trials of flour fortification with iron that assessed effects on hemoglobin, serum ferritin and prevalence of anemia, iron
deficiency and iron deficiency anemia.

Results: In all 44 papers were included in this review. In general three types of studies were identified. (i): Data from 20 trials
showed that flour fortification with iron resulted in a significant improvements in all iron status indicators. These trials were
conducted in Uzbekistan, India, Brazil, China, Brazil, Kenya, Vietnam, Zambia, South Africa, Chile and Australia. (ii):
Twenty-four trials categorized as moderately efficacious. The trial was considered to be “moderately efficacious” if some iron
related parameters improved significantly. These trials were conducted in Iran, Azerbaijan, Kazakhstan, Mongolia, Tajikistan,
Uzbekistan, Kenya, Kuwait, Bangladesh, Argentina, Venezuela, Sri Lanka, Morocco, Zambia, China and South Africa. (iii):
There were no significant changes in iron related indicators in 28 trials. These trials were conducted in United States, Brazil,
Bangladesh, China, Brazil, Thailand, Sri Lanka, South Africa, Kuwait, Argentina, Morocco, Ivory Coast and England.
Conclusions: The findings were contradictory on the effectiveness of flour fortification with iron in different countries. A
meta-analysis of the studies is recommended to identify the overall effect of flour fortification on anemia and iron deficiency.
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