[ Downloaded from bloodjournal.ir on 2026-01-31 ]

<&

(W=AP) AF Sl Vo lad VY 0,50 ey i

29 0l 3 @ 3len g a8 Shos g AT B 31 (il g3 5 il
o 5 (3w 36 (o P g Jlw 58 (31907 i

oS e Sl

Odmbid

JM}@L

15 5al 515 53 Ol ool 45 85 oS Ol Comazr 51UF 51 St (Gl Sl Olosle 35158 Gb
Ol s 53 mand Gl g 4 Cenl gl dis OIS I S ol SR8 G (.S R NPIA A
3 Ol gal I (Jenans 3 Shas y ool 38 G55 oS J1 o) caddllas cpl Bts 33 8 s Ol g 5

) ) bogigy 99050

oo o 53 b gls 5 5ol Sl ¥O (g5l amslr 50 (Kot 5 e 55 —(53 5,8 9 51 e )
O3 05 058 534 L bl ulal 45 L3 WWARAYAS uasss Jlu 55 jlas 5 Dl gl o leial,
3 by Ol b, S s ddne 5l e s Ses 6,5 0 6l NS SRS 05 oS 28
Lo tabesl gl b s 5 45 ealitl Sy (g3ue dpmlons 5 (g3ue bl O ga3T ool s Ogo3l 4030 4w
SPSS VA i3l 5 53 15T 5 Ommn 55 gy bl oy 5 Laesls Julows g 42305 5 glite 4 L5 acylio
A ealawl

by

by S 5ot (IS la i o ok Kb 8l b SRl s Joas Ol e (St
5 83 dmmlons o s b 5 3IS ge p g Sy S Slen Gl atls 5 SLdl s 0 oS gen
VN g 3 G g e S il g g gl gen 5y S Slen (S oS B g G 5lS gen (o
Solslims o 5 2855 s gl by s 5 S san 4 bgr e sl e (P 2/10)5 g lslime
e 5 Slslone 03031 Dl jd (51 (Solskinn 0iiS s ey o8 gob (il 2y 51 000 51 7SS O
Al e Ol g0l Zils

) o axd

Pl Uy 5 haod slas Shos o a8 605 5 o pas 4 G55 oS ml 4L
Al e 138 36 O el il

Sl (al B G oS 0L tsls lals

N Sl s al
TP : ok Al

O Jaml gladlaie oGl 5 0t JUl Cb dash 5 el o de e o 055 Ul Sliiss S e o i sel e Al i ) 1 s e il e )
YOMAMAYAY : o Gsdis = Ol Hles S — L S
O plo s S = Jles S 0 g5 Jlaml glaidans o0l 5 s Jlinl Clo imss 5 30l o demnjo = 05 JU) Sliios S 0- o gee Sy =Y

\A


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

SrasS wsm s S Ll

by Solee 5 Jeami 3 Shee 5 Al i S oS

les 1S 2350 5 S el &S Sl s 5 0355
S S Aol Dl e 55 s s sl
AOY OVl

G g ol plasll sdae glac b (8 e
Ll sale ¢ Jeasss S5l 5l 6,8 ok 5 ams Sy
gl 5 head Sl AS 4 s le e
Sl e ol Sl e Ol pl 5o Jees kS ol
o aob Lo 5 iSOl JUS 51 Sl w0 Olyn 45 cos
kS Jf<.l.«.:« (\ﬂ("*ML Jloco ol Olgy J{}J; JLs
o3 Ao Sl gl L 5 oS 55 Sk e
s 3 Sas Sl shie 535l o lil 555 e el
IS o o S ol ddme (i 0l 2
NO) Il s sl 3 0 S ES 5 Ol yel il
i Bda L aS e aalllas s Sl ol sel 5l
33 5 Olgr OS5 5S lay 528 Ol smal il 5 Shos
51440 J\_w)bcbj_gou\_.:f\fbcjl&j 2l 2
L3S CS A YV 5 Y e 01444 gladle s 0T LSS
ﬁjdjlztx»)jb@LAQTJJﬂApLLAwUuw\m):j
Oledne iy Jas IS 55k 4 (V9)s 5 Mallr SSLe
Slsme Sl b oy (6,503 sdame Julge I oS 0
L by 53 Sl 0l5pmel ity Yazs! o s
i S s (S5 e e e Sla
VLK o5 5 Shas (sl o805 3l s e

Gl Ol pel iy Gl Slge bl andlas s
Jis 3l (mathematic disorder) 5L Sl JMs!
Sl 5 BLellS ( Sw s Ko (gaae 50 N
i S Sl 63 S o Ll S S (VA sslizad
et |5 (8L I ls OS5 S 4S odle
Al b e Sl dha OIS @ Ll p LS
(el Sl s golomal ( plas Sl s S il
SV 5 Lasled g o ol (s o sl
s (S S50 61J_3)L§_.LTL5LA.L_AL:¢WL;5-&_~Z
i ged 3 bl aallae 4 S L OF 50 s
s I 3 DL eslie 55 45 (gale Ol al 200
wu@t_‘,:«st?dj\mﬁ“u(wm

YA

i

O3 o8 S5l 5l 55008 e 4 555 oS
ple Lo 4 Ll P e a8 Sl il plgl Ghils 5 ol
S e Sl 53 oal 35S o slS e L
oA slad 8 sl Sl W5 L & ol 183
¥ oosi (Sl cdlig Obsle 218 b (V)AL
4S A oS Oler S BHOUT Sl ) 6 550
£ (T)AEL oo Ao 53 YOIF 013 50l 215 3 Ol oo 0!
o2 A o (sl 558 05l 21 o 0> S oS
Ol 53 5 ol A3 OF s i (slay S 45
23 o=y am OLSa S 5 05 5l a0 LT ssus
(X3l e al 5 5aS s lelps oS (glaesl il
YO Ui Olar 3 Ol O3 3 (55 oS ¢
Sl s L b Sl Al e A
e e 55 Vsl s 4 e S okie 23
g 03 [HEPRP N gk o 2 Lt g,
jdﬁ_m‘yjbbmé‘}yﬁgk;jméu\ﬁu
oalS Cel Ladl js 1Ulg o ol 88 ol ($SsL
2 St agle 4 S oSk 8
Coilys mals (F)ss S Lol 32 o33k Jals e
Oy sloml sl i 5 adyl >l 55 o pal
(S i So 2 e ol s 5 Jbe 5 (655
Dt 5 653l @ULS 5 S e el sl
(O)3 5 0 6 S5 Slalab gl 0580l tals

S Soal B A g oS losar S S
059 40 0Ll 5 5 OLSs S &5 sl glasdis oSl
LS e s s OF S S Ol 5 Ol
Sl (P V)as dalss lasd Sl g 6,850 S
e S el 555 5 W 1 ol 5508 36 o
Ul 5 55 00 JralS Soypo a Ol a5 305 513
(A QIS o550 5 S50

el Sl 51 (6o s Slasle (sadaze Dliis o
o 5 S e Sla U S e LSS
Y U._ATJ_Z.‘) 4w QUHTL}J\JJJ abil> 5 5 ,Ssb
el a5 (00D 55 e s Wl Ol el 25 b i
SalS Ol sl 205 3 1y adles | 5 Lasids s
(M )v\.mzda


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

A Ll ) osled Y oysn

>

v s Ol el ity (gl amelr 3 g Stined =
ST s Dl s sl S Ol g ploal g
<=L_>ul4_44_>y L g5 4 gas S A3 5 VTAQ
53 ES5ie gl Wllbsls S a0 sla el
53 Olsel Jisls 51 8 OF 550> 5 Ad ealitul Guiss
3 god S Lk b ol

ol ool OV g s (Sinlon b o o8 5
G b 0l el il ol wos Oledas o s Slodkis
G 5303 mlao 2 MS 0 sl ine & IS
a8 o oS Glaslidn o s A3 S w58
M5 ady el gl sl 3l sluas Jeld saane OVI5
il ol 5 oy a5 Jlndl Camdy o sal Sl
SaS DUl 3l oslital ¢ gol by (glawn slacg Lo
L ooolrl Cands szl 5 5 smelS 51 eslizal ¢ s
d)ﬂtvr S Sl 03 5 S s s Jpe )
4S5yl Els YO dagealy o 5 5o 5 sl
seslasl bl a5 ol ¢Sk 5l Gl kil s s
Jos 0 ses o bl plosil sl g s olan]
D5 oS 05,5 53 4 b bl = bl s e
Gk 48 5l A Gl O35 oS 8 s
S S el sen (il Sler Olsle slas il
<MCV < As fL /Y0 5l S oy S gilea < \Y/) g/dL
RBC< 0 x V7 5 1yt 3 VO HOIL o o] <To (50
OT)As 4 S L s el 5 ol D Ol se o

5, Ses Ol e O gal o eS| h;)j@}, sk 4
Cgr s A oslial Ol pal 200y Jdrs 3l lwass
O35l o mbls 03031 adl 3o a3 o3de SUl5 2L
AS 5 gode a il QHJ'T)JLMS) e adasl>
QH)'T 03,5 03 3l Jool> rL;'- Slae o LS enlinal
slaal) Sl 555 5 sl SaS 4 sy elds
ElE b Ohal 28 5 L LS 515 slae e 4 0505
S aslie Lgl_aul”,.luﬂ

RBC- Hb- Hct- MCV- MCH- MCHC- Retic- RDW-
Ferritin- Serum Iron- Iron Binding

Goloal i 3l Laesls ko 5 a5 Lot oy
o3l SPSS VA i385 3 LT 5 O S5 6O gt

va

bsn Slalsesl pedlind 1y s S e 5
me Ogadl 03 4 by e Jolisr aled 53 5 il e
(ol o A3 O ga31 (ol ol o)l 5o (tOP ten) wlilils,
ol oslizad S35 LSy dea O3] 5l andllas opl 53
e VA8V Jle s LS oS 1 alide (A D)
ol Ol 5o VWV dlw s el 5 58,5 ol
OLSs S LuSs Gya bl glaggasl oo 5 diles S
Slplis - sl S =Y Sledbl ) 1l s le
Ly b =7 (sois aalos 0 sloai o s ¥
=V Shsl =4 Sladad Bl -A Gl -V LacaSe
el Ul Olan caules Oldas (oode abosl>
dmalne O a3l 03,5 )3 S AL e (308 Sl
(Y0)s 5 o oo LS5 (500e

sl S35 Sl Al b e sl 51
A sl o b calibls O aS Gl S 4l alail-
L ol ol 31 i SN S s oo 0L STy sl S
s abiil> @ Ol e O Ell 31T ) les G w25
o (g3 adadl> 58 e gk 4 1A s S 6L
FS s s3dee il Opasl 005l 5 A O
(LSS 3 i 3,5

338 55 4 8§ O g Sl sdas oS = O
o S L 5 (Sanlm 5 (Sop sbbasl » AsSt L
ol g S L s ol s Slee 55 s
abil- 5 a1 ol S POl UL ol
wdas S AL ey 53 plaaallas 5 Col 45 S O 50
ok 4 S dnl 5 oAl G e ess 4 ka0l Ol
AYFD ek ploil a3 5 Shas 5355 ol

S oS Gl Oy e o i S
oS A s aalllae ol ol s L e S e
Pl S5l s s 5 Shas 1 ool B it
ey baS sy gleal o 0333 S Ql)'}afuj.j\:
O3l 513 683k QU5 5 s oS s 5l e
e el g el 3 s

Rgugy § e
e s et a5 30 ¢ Sl G


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

SrasS wsm s S Ll

by Solee 5 Jeami 3 Shee 5 Al i S oS

Olys cp i 33 oo oalive 45 5 5b Oles .S s Ly
L Lol a8 5 p e o8] b b dibas o b5
3,13 355 5 RDW ilel

b g oIS pon 0 b Oler ot (e 2
el s e o IS e 5 oy S ilen (SIS
s3lie Gl oS Laa s ol lsline +/0) o s
3 amlon O pa3] Dl el el a3
o St o Lol S e o 258l 3 sel 250
Sl 5 0 anlos e RDW 5 ot L ool Ol 5
Syl e dla GlasT sl G181 L a8 el
s als Ql)'}_ﬂu';_;\: G334l Qj_,aﬂ
.0 J}J?.)JJS‘;

tmlome Ol 02,5 ol DL Ol e o 2y
el b BLil 2S5 o b lesl i b e
Oga3l 5w Olses o LS oo o2 303 342 5 TIBC
)b}éh]@b@%@%ﬂué}&wb
3bie (53l L o Lwe (il ol lsbias +/0) <o
G3dee abasl> Oy a3l Ol s — (ol ol
Ot BN Ol (e S (oo Wy al531 015 el 2305
Sy e s b sade alabls Oga3l 03 5 il
oL sl sl vf:.m o ygdoms HldZe 5500
Sl S is o3 VY aleST ol oS das e
o Goblss o as > T3S o e 1 2L
40 Oliebl Ly o 5 cad 1700 51 5 S el o
(Y Jsa)(p< 2 /0 0) il o Jlslas Ao s

Al gl e 3le s a4 by e (sl e
O obslime el Lol (V) al 5855 Ls i
S Ol o ol by (F Jsds ) /00 5l S S
e g ol e (ARSI slaadl e o )
Al e ol el Gl olsbae eSS
Ol sl s lllinl  Svan o b iz ldis
RPSSIRCHINCECH W A § SN TS A )] 2l S A
i 3l o 4 L OF 518 o e | Sl
780 Olisabl L 5 5 el +/00 31 2K S odal s
sl sam 4 by e slo lide (p< /0 0) el Hlalins
o2 5 (VA 855 L pine ol sl loie S

T
S Ol 3 4l B by o s 02
g;_ejf
Msj_ﬁwﬂ‘y\J_a'e;\&.:L;@?ri—\
Wl SIS 36 plealy o Sl s O3 gel il
fmlone O5a3l b ol B 51 2L s oS Y
SIS 36 plazaly p s Sl s Ol gal SIS (53
sl
Olowiel Ol e b s eoal b 51 36 S5 oS Y
SIS 36 plecaly pm Sl s Ol gal SIS 5L
el
ol Oye3l bl o eoal B 5l 2L S oS -f
S 36 pleaaly g Jlo s O3 gel Zils (g3de
NG
}&:/—i;j:w P O—M ‘J:ZT'.JJ O‘J'—:"O’SJ.M
J\JL;JLA o/ c]a_.wjbj e.,\ﬂT Cewd & QLG&}K}AA
o bl ol slie il L oS e s
oo Lol S o Iy il Ol el s ol o e
5 (Iron Binding)eds J0b ol Ol e sy Siensen
L S coal ool Sl 5 sl 0l asles i RDW
=2l S ed e a3l ol slie il 53l
sdalin 45 55 b Olen . AS o 1y 2alS Ol el 2l
S L ol Dl g BLE Ol (e 055
Total Iron- (TIBC) j&la3l b blsl o a8 5 p e 8l
oS Cul Jl> 55 ol 355 5 5> 5 Binding Capacity
Lﬂﬂvw;aﬁxbuﬂid\ﬂwwwfp
e et e el sen 5 o S siles (JSIS
S Lo iy ol lsbins /0 mhaws s 5 oal s
e b se e a3l nl slie Jnl0 L
i St o o ol S e Iyl 58l Ol el 1
—iw MCHC 5 Retic « RDW o a5b al Ol 5w
olie il 3l LaS el ol Kl 5 Sl 0l ducslons

S Ol gl s eamd o sn elans (la StleT !


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

A Ll ) osled Y oysn

<>

>

338 arlouo 5903l 03 5 i (DL Olowtal Sl jed 2 lg dban b (55 len o 3T o O gm iy (Kied w0 5 0) Jpdr
bljyiuﬁla o adadl>

Gods adail> G dewlns olsl, Jdas
(o et (o et (o et (o et b tales
olsbas St Solsbae Nt $olsbae Nt $olsbae e
5T Y A¥0 — /) Y Y Ya$ N0 RBC
/e84 VYV e V /¥4 e EA e Of Hb
VA Y A YV e fY VEERS /08 Hct
VJAQY A Y] A VYA A0 V/AYE oYY MCV
AT VAV /14 OTE /eAA VY ORY T MCH
JEYE % s YF *JAVA — /Y ¥V VAT MCHC
A%< o/ ¥ /ACA —/eY 2 /EYY —/0Y AR ¢4 —+/Y Retic
AT — A VY4 —uYY ) —TY e —s8 RDW
ARY AR o/AYY AN LVARER /O VARRR e Serum Iron
/Y0 /Y o/ 0¥ */YA v/eey Asd AR i Ferritin
VYA —/00 2/ ¥0 —+/Y4 o[y —/fY ARRR! —+/OA Iron Binding
Sl 4 bgy o Gy 55 e il 2 ¥ Jpr Jins & by o g S5 Ja el Y J g
e - sl e N oa - sl e e
PRR od 55kl 7 s o 3k
ey Y¢ON \/SAY Hb o/ 04 Y/VEA V/eAY Hb
YD SY/\AY L IARD Het T YAYA A Het
% “V/AYS — /00 MCH AT —H/AVA —TY MCv
50T v /¥or YN Ferritin AN VAT AR MCH
YAV —V/OVE VY Bilrzg?ng AR -v/ve AN RDW
+/YaY JNFY ARR! Serum lron
ALY V/AYY PP Ferritin
Jpdor) il /00 51 S 5 S 0T (6 lskan o i TV RYIRY ZOAVY Bi'rzg?ng

(Al glaad e o 5l S Ol e opl ol (¥

Q‘ﬂd\ﬂdj‘JLNowchwjgwwy

Aol e bl Qyﬂ

Sl 4 by S S5 dde ol X Jpu

(=

S oS S Sl U1 51 S ol il slaasily
33 6:A_o&l_3|j3)dl¢dg.>daj_§wj_3@_ﬂj_b
AL e IS 56 0l sel 5l

W)J;)MQ‘M. c.)j.lm).);)b&.a.h}d)suﬁi}
abasls 5 g ks 5 gladallas s eds] Cs &
Osdes sl S5 oS bl L 0T (MF)s G aalie

A

ok Sl A
o T 3)‘-‘5\.;“‘ Brad
ok

A VY JYSA Hb
«/4¥q Ve SY v/ YA Hct
e A¥Q YTV RDW
VN OV DAY Ferritin
CAYY \/OVE YTV Serum Iron
+/0¥4 —v /o0 ¥ —+/AYY Iron Binding



https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

SrasS wsm s S Ll

by Solee 5 Jeami 3 Shee 5 Al i S oS

(A 0355 OT OVler Lo 51 s Ol pal 251
e Al el ol aalllas
Joe 5 b 5 DaslS son (Lo S slen (IS Lo e
£S oils spamy lsline adaly Ol pal Lisls s

A edalie (IS san b bl o i

2,8 Gy DS 5 OS e Loy ado
3 oS S alllas Ga 5 A plasl 455 3 s
230 eiss S5 glacdles 5 ol glas Shes
sl gan o ks 313 OLES ol ol a5 51
oSl S JUs 3 55 VP gL Oy oS 5l Sl
525 WP QL Oyt oS 18 05,5 55 (s lS yon
05,5 53 led 5 63 Shes Bl 51 b5 slaco]
el 3 1 Laol S (b 4y s 35 05 oS
()35 63 S arls O & pased gla,lS

S Ole 45 Wals 0L i 53 OLIKen 5 ek
Pl Glacas Liy 53 5 5 cal LB 51 50 S
sy 6olsline BLI,l caale Vo B4 0555 s JBg
LF)s,0s

oal L 0lays 5 nd Ca U Ol sl s i
S S e OB b glas Shas (ST
BIA Gl FY (g aalllae cyl (F)AS plol opal 35
Blojle 55 oS s slajbae Solal oS JLo Y4
el sy pal i St oS @ Sl wolig Sler
Lol (3 sles slajlas mosdle o3 8
oD i B e ol s b e s e s
SB35 il 5 gLl Ao 5 ol (s AL
Ao elde Sleslinad Lo b s ol s Sles s
il (g s kil oLt LS alable ots i
o e A sl S 5S a5 5 (6 e abadl (WS
Ole s catta A Do w5 pellas Sy 5 el g 2
i xda 0L )3 5ol gt DU gy 3 o B3 Y
38 b5 sl 5 Gille s sSe sla e L T
5 S5 s slen laatli als o sls 0Lis Laasily
SN S Sy b o 5 e Sl S S ol g
So15Lns Oljae 4 pin azs OLL 55 lin gy acd slis
(p< /e )dsl il

AY

FalS ol bgls 5 B4 s 5a 3 U5l e e
)gp_fa/\ 3 meS cbale sl b s (g g alabl
FVIY Bl s 5 S edalie 5ol sen 2 s
S e e il o e o Sl R s 53 p S
L el 53 g oS sl

il 5 oS an Gatli i pSl anlllas s
Sl U g S L2 3l (g labine dady ke o558

lllas s (L3 laanllias GO, OLlSan 5 s
dy e (S| oal 5 4 ey it pl w35
3 gm 0dd pal 23 iS5 (e as bl 55y
IS0 8 5 oml o 3 oS3l )3 05 S o sl Js
Nt a2l 0 8 5 S 255 ke
e 6 L il e Gile ol aadllas L oS 5 S edalie
sline ladaly ode ol S alaile 5 o 5 Lasls
(FO) s S odalie

S 3 Shes 5 oS sen DS O 5 £ S
(FF)ASs S edalilin Bl OU5 55 035 28 Jbis 4
53 L0l oS o CLIE S ek el oS D
oS o, LI035 0 kalS 55 650 4 e Ik
L alio 5o oo adly Jtals (Ol s B o 3 L 0L
33 a4l il ol Ladl o glS gen Clle &S lad sel
L3S S il Ll ialesT 53 (5 5eS 6 e

Ol e (s Site BLI NS4 OlSen 5 4 sSSL
o e s Ol 3 a3 o e Li b 1S s
S ol s 4 (FV)L3 S sdalie 0lays o a5 Ol o
Sl gty 53 SRS (ol i g oS sl e o
W cdoas oo 25 aliss SRl OF Wis a5 e 55 Dy
e s 2 Shas Sl ol B S oS 55 5l U
SLa0sasl s ol aalliae )3 35 b e edalie
LUl i sl sen a2t li b Lol 5l
Sl 1y lsbes

S A 3 UL 5 Jls s slaaddlias gl
S e 15 0L 8 e G5 oS e Ol o]
(s Sl Ol e a5 ls OLES 50 505, 1S e
oSSl Olie ialS 5 55 a8 DS falS


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

A Ll ) osled Y oysn

>

33 S50 5 s SOl il sl w e o0l 8
Gools Lol bddaly 5o Slides S 505 3 sl 3l
1 el sl e 3, Soe 350 4 e 8l oS
ool B G 65 ol allan o e 25 a0
bl 2alS s leass ol ay o awie Ol yel (20l s

5 4l (235 e 0T Sl

) S oo A
ool B St oS sl ol gl
oV aS gob 4l ol aile WS s
oAl oy Y LV Gl o slS e Chle Jials
Ssl e b ol B G oS sd e 3 Shes
SalS (il glac 3l 5 55l mlie O]
Golow 4 Ml Jis 0 e 5 S o SRl Sl 53 (6550 40
23 o 5 e b alS e 2L 5 Olsle s

S amalr Sl (S o

U5 = G ¢S e J-B SU s L
Als = 5 aslons LIS 5 Joand 5 Slas (5550
I3 yP R & ol Foms & ax g Lo Q\)')Juij\s 33 e
5 6L S £ b SOl s Olygel S50
PROECRVIRCT PN JCUPE SN PP SN R W
s B Sl s s el Ol 5 Oy
sl ol bl s ) ol o o
35eS S2lse 5l AT Cer di el Glasl sl
g 58 el psle 3 Wl A5 15 5 opal
5l il ot 03 ol Ry o b 0T 5100 8 e
kB B o OF sl ot il slaialy o g asly s
5 Sled Cussdme Jdsan 3)ls s S res & prens
(sL.?;:\ (G S A yed 53 i ol 31l (o e e
Oles Il oo ol 56 s o5 4 (5 g 4l e
il 8l B G oS sy nl 00 B e
las Slae 31 s o0 Lgo a S Slule 5 gode
Ol AL 2 slgin S g LBl e LS
5 Shaldsle tlos s Shae gladam slo sl i,
S5 5 B D 5 S e o 5 b e
2SO E e

AY

L aS s o 50, ¥ 3 e G 5l oal il s Ol e
YAA O e a5 Sl (gLl Slslins G| S0
ahail nlasT e a ol aadlae 53 5 p e S e
SXVN o 5 g 55 05 5 6 s (S o« IS
CH RO I P Ee WRCH IS IVA S VA WA LZA SVA g 710
o (P /)3 s sl Olays SIS 4 S a0
S s adibl Ly (o S pan ke 2l o i
S adal= L o Sglea (= 0/ p< +/00)
Sisen IS 4l LMCH 5 (1= +/¥Y (p< +/+0)
(= /Y < e/ 0) s 5 g lslae
A S oS S sy Y dl o Slanllas
srles s, Slee 5l ol glaoy s> 53 (IDA) sl
Sl = sl glas eSS A8 50 5 0Ll 2
S ol Joees b e D3 oAl B S oS w4l
slacany boled Jub s Ol b ool atls
s S 3 bl asse g e Sl SIS s s,
5 S S pen o Ol s al B g oS
L ooal 3 5aS ab 8 slagald 510 (soles
L AT BIP I LW LU [
flmil o 5 S50 IS i f e S
N C IR | P TR WU SRS Y A SR SO
FTII = The Fagan Test of Infant ) | s & Jisa ioles
5o (Ol )y » LT (Intelligence
s Al k) dnar s elde 5 (6 pdianels
3 o dker el el S i Jslse o
oL Laail s baw elo Sl S 505 (sl paze
5= 5 (IDA) sl 135 s oS w0 Sl ODl5 b 5l
N0 gL (g5l L ;2aS IS sen mlans L Ol 5
O G FTIE (a3l s ol i s aliil>
DR b s OLES el B 5 oS Dk DL e
53 mls ol S ol B S oS s D
S po 4y Sl o elanml gla el s Ol s
3 S es L OLSa 58 aS Ul oy i idns Slagely
OB 33 o s o a4 i Glnes - lezr]
(PNl b s Shes s ool Lie ol Sl Jas
S oS edd el gladalllas a5 L ol ol


https://bloodjournal.ir/article-1-679-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

SrasS wsm s S Ll

2bs Soler 5 Jeam s Shes 5 al B g oS

] cild yadh § e

Ol sel mils pelel 311G r'f.bd‘ ij s Calg s
Sk Gt opl plsl 5o 1) Lo &S e e Ol e 5 L5l 5
et S 1y lasB 5 S5 JLS Wi

References:

1- Javadzadeh Shahshahani H, Attar M, Taher Yavari M.
A study of the prevalence of iron deficiency and its
related factors in blood donors of Yazd, Iran, 2003.
Transfus Med 2005; 15(4): 287-93.

2- World Health Organization. Vitamin and Mineral
Nutrition Information System (VMNIS); 2010.
Awvailable from: http://www.who.int/vmnis/en/

3- Shakouri S, Sharifirad Gh, Golshiri P, Hassanzadeh A ,
Shakouri M. Effect of health education program base
on PRECEDE Model in controlling iron-deficiency
anemia among high school girl students in Talesh.
Arak Medical University Journal 2009; 12(3): 47-56.
[Article in Farsi]

4- Rahimzadeh Mirabadi E, Yazdani MJ, Makarem H,
Seyedi S, Zolfaghari F, Majidi AR. Prevalence of iron
deficiency anemia in adolescent girls and its impact on
education in the city of Kashmar in 2004. Raz-e-
Behzistan 2005; 13(31-32): 31-4. [Article in Farsi]

5- Pollitt E. Iron deficiency and cognitive function. Annu
Rev Nutr 1993; 13: 521-37.

6- Youdim MBH. Nutrient deprivation and brain function:
Iron. Nutrition 2000; 16(7-8): 504-8.

7- Andrews NC. Iron deficiency and related disorders. In:
Greer JP, Arber DA, Glader B, List AF, Means Jr RT,
Paraskevas F, et al. Wintrobe's Clinical Hematology.
11" ed. Philadelphia: Lippincott Williams & Wilkins;
2004. p. 998-9.

8- Beard JL. Iron biology in immune function, muscle
metabolism and neuronal functioning. J Nutr 2001;
131(2S-2); discussion 580S.

9- Youdim MB. Nutrient deprivation and brain function:

iron. Nutrition 2000; 16(7-8): 504-8.

Weiskopf RB, Kramer JH, Viele M, Neumann M,

Feiner JR, Watson JJ, et al. Acute severe isovolemic

anemia impairs cognitive function and memory in

humans. Anesthesiology 2000; 92(6): 1646-52.

Nachvak SM, Rezaei M. The relationship between

iron deficiency and school achievement in mentally

retarded children in Tehran. Quarterly Journal of

Research Institute of Exceptional Children 2003; 7(1):

3-12. [Article in Farsi]

Kanarek RB, Marks-Kaufman R. Nutrition and

Behavior: New Perspectives. New York: Springer. 1%

ed; 1991. p. 7281-8.

Pollitt E. Iron deficiency and cognitive function. Annu

Rev Nutr 1993; 13: 521-37.

Soleimani N, Khani S. The effect of breakfast eating on

cognitive performance and educational achievement of

4th grade elementary students in academic year 2010-

11. Research in Curriculum Planning 2014; 11(13):

139-50. [Article in Farsi]

15- Seif AA. Measurement and Assessment in Education.

H
@

11

12

13

14

AY

S Ly ST sl 258 olei o o0
53 s gl Slas ol S8 S5 oS 6 s
L:J;;VL?J;,(M&;\;WJ@MML;LAUJ?
aie 75 505 slaey 5w el end Sl
538

Tehran: Payame-e-Nour Publication. 2009; p. 122-3,

411-5. [Farsi]

Rafiepour Getabi A, Gooya Z. The necessity and

direction of educational changes in Iran’s school

mathematics curriculum from teachers’ viewpoints .

Quarterly Journal of Educational Innovations 2010;

9(33): 91-120. [Article in Farsi]

17- McCloskey M, Caramazza A, Basili A. Cognitive

mechanisms in number processing and calculation:

evidence from dyscalculia. Brain Cogn 1985; 4(2):

171-96.

Berahmand O, Amani M, Narimani M. Evaluation of

Failure to account for prevalence of elementary

students in Ardabil. Research on Exceptional Children

2007; 6(4): 917-30. [Article in Farsi]

19- Bakhshaiesh A. General Psychology. Yazd: Yazd
Publication. 2000 p. 13-20. [Farsi]

20- Tabrizi M. Treatment of reading disorders. Tehran:
Fara Ravan Publication; 2010. p. 179-97. [Farsi]
Atkinson RL, Atkinson RC, Smith EE, Bem DJ,
Nolen-Hoeksema S, Smith CD. Hilgard’s Introduction
to Psychology. 13" ed. California: Wadsworth Pub Co;
1999. p. 228.

Kaplan RJ, Greenwood CE, Winocur G, Wolever TM.

Dietary protein, carbohydrate, and fat enhance memory

performance in the healthy elderly. Am J Clin Nutr

2001; 74(5): 687-93.

Jazayeri SM, Amani R, Mougahi NK. Effects of

breakfast on memory in healthy young adults.

Neurosciences (Riyadh) 2004; 9(4): 322-3.

Schmidt MK, Muslimatun S, West CE, Schultink W,

Hautvast JG. Mental and psychomotor development in

Indonesian infants of mothers supplemented with

vitamin A in addition to iron during pregnancy. Br J

Nutr 2004; 91(2): 279-86.

25- Bhate V, Deshpande S, Bhat D, Joshi N, Ladkat R,
Watve S, et al. Vitamin B12 status of pregnant Indian
women and cognitive function in their 9-year-old
children. Food Nutr Bull 2008; 29(4): 249-54.

26- Li Q, Yan H, Zeng L, Cheng Y, Liang W, Dang S, et
al. Effects of maternal  multimicronutrient
supplementation on the mental development of infants
in rural western China: follow-up evaluation of a
double-blind, randomized, controlled trial. Pediatrics
2009; 123(4): e685-92.

27- Zhou SJ, Gibson RA, Crowther CA, Baghurst P,
Makrides M. Effect of iron supplementation during
pregnancy on the intelligence quotient and behavior of
children at 4 y of age: long-term follow-up of a
randomized controlled trial. Am J Clin Nutr 2006;
83(5): 1112-7.

28- Leung BM , Kaplan BJ. Perinatal depression

16

18

21

22

23

24


http://www.ncbi.nlm.nih.gov/pubmed?term=Javadzadeh%20Shahshahani%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16101806
http://www.ncbi.nlm.nih.gov/pubmed?term=Attar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16101806
http://www.ncbi.nlm.nih.gov/pubmed?term=Taher%20Yavari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16101806
http://www.ncbi.nlm.nih.gov/pubmed/?term=A+study+of+the+prevalence+of+iron+deficiency+and+its+related+factors+in+blood+donors+of+Yazd
http://amuj.arakmu.ac.ir/search.php?slc_lang=en&sid=1&auth=Sharifirad
http://amuj.arakmu.ac.ir/search.php?slc_lang=en&sid=1&auth=Golshiri
http://amuj.arakmu.ac.ir/search.php?slc_lang=en&sid=1&auth=Hassanzadeh
http://amuj.arakmu.ac.ir/search.php?slc_lang=en&sid=1&auth=Shakouri
http://www.ncbi.nlm.nih.gov/pubmed/8369157
http://www.ncbi.nlm.nih.gov/pubmed/8369157
https://bloodjournal.ir/article-1-679-fa.html

>

Cognitive function, iron status, and hemoglobin
concentration in obese dieting women. Eur J Clin Nutr
1998; 52(7): 51-8.

A Ll ) osled Y oysn

prevalence, risks, and the nutrition link--a review of the
literature. J Am Diet Assoc 2009; 109(9): 1566-75.
29- Tamura T, Goldenberg RL, Ramey SL, Nelson KG,

Chapman VR. Effect of zinc supplementation of 37

pregnant women on the mental and psychomotor
development of their children at 5 y of age. Am J Clin
Nutr 2003; 77(6): 1512-6.

30- Tamura T, Goldenberg RL, Chapman VR, Johnston

KE, Ramey SL, Nelson KG. Folate status of mothers
during pregnancy and mental and psychomotor
development of their children at five years of age.
Pediatrics 2005; 116(3): 703-8.

Kaiser L, Allen LH; American Dietetic Association.
Position of the American Dietetic Association:
nutrition and lifestyle for a healthy pregnancy outcome.
J Am Diet Assoc 2008; 108(3): 553-61.

Mancuso A, Migliorino M, De Santis S, Saponiero A,
De Marinis F. Correlation between anemia and
functional/cognitive capacity in elderly lung cancer
patients treated with chemotherapy. Ann Oncol 2006;
17(1): 146-50.

Hall A, Borrow E, Brooker S, Juker M, Nokes K,
Lambo J. Relationship between anemia and iron
deficiency and school successful in school children in
eight countries in Africa and Asia. Public Health
Nutrition 2008; 4: 56-749.

Terekeci HM, Kucukardali Y, Onem Y, Erikci AA,
Kucukardali B, Sahan B, et al. Relationship between
anaemia and cognitive functions in elderly people. Eur

32- Schlotz W, Phillips DI. Fetal origins of mental health:
evidence and mechanisms. Brain Behav Immun 2009; 40
23(7): 905-16.

33- Nik Neshan D, Amouzadeh Y. [Harrison's Principles of
Internal Medicine].Tehran: Teimourzadeh Medical
Publication; 2005. p. 65-76. 41

34- Weiskopf RB, Kramer JH, Viele M, Neumann M,

J Intern Med 2010; 21(2): 87-90.

Shafir T, Angulo-Barroso R, Su J, Jacobson SW,
Lozoff B. Iron deficiency anemia in infancy and reach
and grasp development in font begavior and
development. Infant Behav Dev 2009; 32(4): 366-75.
Kamali Z, Eghtesadi Sh, Birashk B, Afkham Ebrahimi
A, Pourvali K. Study of the Effect of Iron Therapy on

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Feiner JR, Watson JJ, et al. Acute severe isovolemic
anemia impairs cognitive function and memory in
humans. Anesthesiology 2000; 92(6): 1646-52.

Bruner AB, Joffe A, Duggan AK, Casella JF, Brandt J.
Randomised study of cognitive effects of iron
supplementation in  non-anaemic iron-deficient
adolescent girls. Lancet 1996; 348(9033): 992-6.

36- Kretsch MJ, Fong AK, Green MW, Johnson HL.

Cognitive Function in Women with Iron Deficiency
Anemia. Razi Journal of Medical Sciences 2007,
13(53): 161-8. [Article in Farsi]

Carter RC, Jacobson JL, Burden MJ, Armony-Sivan R,
Dodge NC, Angelilli ML, et al. Iron deficiency anemia
and cognitive function in infancy. Pediatrics 2010;
126(2): e427-34.


http://www.ncbi.nlm.nih.gov/pubmed?term=Casella%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=8855856
http://www.ncbi.nlm.nih.gov/pubmed?term=Brandt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8855856
http://www.ncbi.nlm.nih.gov/pubmed?term=Terekeci%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Kucukardali%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Onem%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Erikci%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Kucukardali%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Sahan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20206877
http://www.ncbi.nlm.nih.gov/pubmed/20206877
http://www.ncbi.nlm.nih.gov/pubmed/20206877
http://www.ncbi.nlm.nih.gov/pubmed?term=Shafir%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19592115
http://www.ncbi.nlm.nih.gov/pubmed?term=Angulo-Barroso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19592115
http://www.ncbi.nlm.nih.gov/pubmed?term=Su%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19592115
http://www.ncbi.nlm.nih.gov/pubmed?term=Jacobson%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=19592115
http://www.ncbi.nlm.nih.gov/pubmed?term=Lozoff%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19592115
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iron+deficiency+anemia+in+infancy+and+reach+and+grasp+development+in+font+begavior
http://rjms.iums.ac.ir/files/site1/user_files_06b2a0/admin-A-10-1-670-3d38611.pdf
http://rjms.iums.ac.ir/files/site1/user_files_06b2a0/admin-A-10-1-670-3d38611.pdf
http://rjms.iums.ac.ir/files/site1/user_files_06b2a0/admin-A-10-1-670-3d38611.pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=Carter%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed?term=Jacobson%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed?term=Burden%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed?term=Armony-Sivan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed?term=Dodge%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed?term=Angelilli%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=20660551
http://www.ncbi.nlm.nih.gov/pubmed/20660551
https://bloodjournal.ir/article-1-679-fa.html

Sci J Iran Blood Transfus Organ 2014; 11(1): 77-86

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Original Article

Effect of iron deficiency anemia on educational
performance and mathematics skills of the third-year
guidance school female students in Garmsar 2010-2011

Khani S. 12, Kioumarsi H.>?

!Blood Transfusion Research Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran
Garmsar Regional Blood Transfusion Center, Garmsar, Iran

Abstract

Background and Objectives

According to the World Health Organization, about 2 billion people (over 30%) of the world
population have anemia. This rate in students is about 25.4 %. Iron deficiency anemia is one of
important nutritional problems among female teenagers which causes reduced concentration
and impaired learning. Because of the effects of iron deficiency, enzymes and
neurotransmitters affect brain and results in a decreased concentration and learning ability.

Materials and Methods

The population of this study are third-year guidance school female students in Garmsar. A
sample group of 45 volunteer students underwent laboratory testing. According to the results
of laboratory tests, students were divided into anemic and non-anemic groups. GPA was used
for scaling educational performance and evaluating the numerical ability; three components of
Math scores, numerical memory, and numerical calculation of Wechsler test were used.
Outcome scores were compared with the lab tests. Pearson and ANOVA were used in SPSS 19
software.

Results

The correlation between GPA and indicators of HB, HCT, MCV, Serum iron, and Ferritin, the
correlation between math scores and indicators of Ferritin and HCT Serum Iron, the correlation
between the numerical calculation and Ferritin, MCH, HCT, and HB, and finally the
correlation between short-term memory and Ferritin were all estimated to be significant (p<
0.05).

Conclusions
According to the results, anemia especially iron deficiency anemia has a negative effect on
educational and mathematics performance of students.
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