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ABSTRACT. This study was conducted to evaluate the prevalence of 
iron deficiency anemia in 351 female students aged from 19 to 26 
years in the west of Algeria. Anemia defined by Hb < 12g/I00 ml and 
Ht < 36% was respectively observed in 17.7% and 16% of the 
subjects. Iron st~res depletion defined by Serum Ferritin < 12 ng/ml 
was observed in 21 % of the sample and 62.3% of anemic subjects . 
Serium iron < 50 Ilg/IOO ml was observed in 48.3% of anemic 
students, and 23% had marginal levels (50 to 100 Ilg/ 100 ml). 
Dietary intakes of bioavailable iron are about 0.83 mg/day, much less 
than that required for women in fertile age. This precarious iron 
balance indicates that these female students are at hight risk of iron 
deficiency anemia. 
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ahJ' ~I~I r..lll u4.?' J '-!~:.r~~~i t?i, .u..llh:.r 

. ~..G-I ~ ulo~ :.r ~~ 

: (!l c:u) ~I.r-J-I r..ul u4.;S' J ~~~I :r.?; h....P - t - , 

rJ.l1 u4.?' ~~~ J ~*~l~ ifr-jllih J~ 
, (Longpre and Shapcoh 1983)~) '-!~~o~~ r~..J' ~1.rJ-1 

(!l Cu):.r ~~ r..ul ~u~l.,all uL:JLkJI:r '/.'1 C\ , i 0P Jl;j~J 

u4.?' 0) '-!~~ 6..J.WI ~I~ :.r ~I..G-I, '/.i"( 0J~ 

. ~1.rJ-\ rJ.l\ 

(!l rJ ~I.r-J-\ iJ.l1 u4.;S' r.> -0-' 
~II~~,?~' • 0 J A' ~r-jll '-4\ ~~..kJI~\ Ci';i 

rJ.llu4.?' ~~~J~dj~0~' ?~A' 0J~dl~l\h 

0~ ~LJ~J' (Longpre and Shapcoh 1983) (Microcytosis) ~I~I) .L\ 

t?i, ? ~ A· 0.P (!l C) ~J.l rJ.l1 fo. u~L.al1 ul:-\lhJl:.r '/. '1 '1, , 

:.r ~J\.;:. ohJ' ~Io~ ~Ir-> r~ u4.?' ~y.J:.r U::-i~ ~i 
. ~..G-\ ~ ulo~ 

~*.)-1) ~ ~ II 4.J'i ~ rJ.l1 yUl ~y-l~))1 eJ':1\ ~~.r-lJ 
J (~ Cu) ~r-jl\ ~*~I V"'L:J e ~~\, ~\)J.l\ oh ~ 

u~L.al\ ul:-\lklJ ~\~I rJ.l\ u4.?' ~J 0) ~4. J..l:....:J (~C) 

. (i JJ~) rJ.l\ fo. 

-A­
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o~ J;.WI Ih ~~ ~~~t:J1 ~~~ ~I ~lyJl o~l.r" .k1~1 

. ~1~~Il>-J 

~J ~JY~\J~~ri\ l?J~\ ~YJ ~L.>- ~ 4..;JLA.... YJJ~ 
. i J.l\ .;.; 

~i~~~ 

Jl.o' ,,/t',(rj-o 
('(1\4,=0) 

~i~~~ 

Jl.o , "/ t \'( rj-o 

(''(=0) X ~,.,sji~ 
(~)t1 (\) C1 /.n if Jii ~..?y~ 

(. = 0) (0"\ = 0) (0"\ = 0) 

(.)) C(.)"" (C)t(.)"" /.n if.r.5'i~..?y~ 

OAQ, = 0) ("\ = 0) ('I'Q,0=0) 

, •• x [(C) + (i) I(i)] =~LlI (True positive) ~w~~J = C 1 
, •• x [(~) + (.)) 1(.))] = ~y:J1 (False positive) ~ wL::L = C(.)"" 

(True negative) ~\.>. w~~ = t 1 
(False negative) ~\.>. wL::L = t(.)"" 

: (.!)~i)~~~ljAYI"..J-li..uI~~..s \.S~h....p -r'-' 

i..ul ~~..s ~ .k,...,p J ~*~I f.?; ~ r-jll Ih J~ 
~L.;, YI~I i..ul ~~.? 0) 0~..J' (Saarian and Siimes 1978) YI~I 

(Ray et al. 1984) il):-h. ~V 0J~ Jl (.!) e:i) ~ la..l:P (Hypochromia) 

jji (e: .!) i) ~..u i..ul ~ 0l:WI ~L:-lLbJI jA '/."\ "\ , , 0~ JL:l~J 

-v­
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4:S0J ~ ~)I~ ~~ LS..Ll '/., A ~~ l?)I):-1 J~~ ~~')'1 

~t5 ~I Uk:J.I ~ J ~)IJ~I ~L.; LS..ll ~) ~I~~ Jii 
l?i.ll '/.0 • -, 0 CJI;JI ~~I olA & LS. '/.1'( J '/. '( AJly:ll ~ 

~. (DeMayer et ai. 1991) ~L.:ll ~~ ~WI ~I~~~i 

~ U.r-- (Mild) ~~I.J~ J i..lll.-M ..:.;~L.o)11 ~' 0i Jl0.JW)11 

~~ '/.'1 i , 0 ~~IJ JL' · · It' · ~ C < J.L' · · It' '( 
~~~I j.;5;J (i C ±) ~LJ-I L pI ~i. i..lll fo. ~L.o)11 ..:.;~~ 
o..L>- &. CJI} L" ~ ~ , • • It' , '( ± , i , 1 ~ .ili ~I~I~ 

. JL" '/t'A, ~ ~~Io..l>-JJL" · ltv,' ~;~I 

: (..:.;)~.?jiYI-'( -, 

L" '/.1, '( ± i· , i ~.?yYI r-Y (i C ±) ~LJ-I L pi ~ 

~~ J..jJ ~ '/. 00 , '( ~~ I o.L:>J '/. '( v , , ~;~ I o.L:> ~ CJI) 

~J ~ '/., '1 (Hematocrit test) ~.?y~1.J~\ m~ i..ll\ yA.9 .JL.:::.;\ 

Q~~r ~~\ .J~\ il~~ o.J..Lil\ i..Ll\ ~~~ jJi ~ 

. '/., V , V ~~IJ (Hemoglobin test) 

.JL:--:->-I (Specificity) ~YJ (Sensitivity) ~L->- ~L->- ~ 

~ ('() JJ~\JYl>- ~J ~*~I).~\L" ~.JLio ~.?y~1 

:.ro i..Ll1 ~~~~L->- y,-Si ~~.J-Q ~~I .J~I 0~ 
~r:-jl\ ~h~ ~.?"}\ L?~I .b~.J)11 0i~1 ~ ~.?y~\ .JL:-::>-I 

) . ~ .,;.\ il~1~ L.....1.J..ll\ oh ~ (r = 0.88 , p < 0.00001) 

L" ~ ~ ~~\ ,,:,;\..ull JL~ ~\ J1l:l1 J 4....ol>- ':;~~.?y~\ 

-'\­



466 Evaluation of Iron Nutritional Status for Female ... 

LS~'YI vl~;il) ~.;-Syl~~.l\) ~*~I U":l ~ i JJ1 .;.; ~..JW. 'JJ~ 
(WHO 1975) 4......1.)JJI ooh ~~~I 

~.l.ll,}-Sj ~.wl,}-S ~JI...t.:i 

~.wl~~ ~L.:JI 
ulJ :. 0 

III~ 

y.. , .. It.' '( L.r" Jii (y..' .. It} (c! 0:'*HI 

In L.r" Jii cn (..;:.,) ~-.?";YI 

? ~ A' L.r" Jii (Ji) (!.! C ~I..,.J.I i...ul ..;:.,L-.? ~ 

i 1';-h. '( v L.r" Jit 0:'*HIL.r" ~\..,.J.I i...uI..;:.,4.? c.S~.k....P 

(~)(!.!Ci) 

In L.r" Jii ~I~\ i...ul ..;:.,L-.? ~~AHI r.?,; .k....y.­

U)(!.! C ..;:.,) 

y.. , .. le--o . L.r" Jii (y.. I' .. Ie--) (i CJ..a.o~.l.>-

y.. , .. Ie-- t •• L.r" .r.Si (y.. , .. Ie--)(c\..,.-.)~..l>..U ~~J'1\ ~I 

I' "\ L.r" Jii U) (I C ..;:.,) J\A.:;'11 ~..lJ-I ~ 

y.. I~ , '( L.r" Jii (y.. I~) (i ...j) J..a.o ~) 

: (~~~~I-'-' 

~~ cy-:.Al\ (JL ' · · It' .,. >c> ~)\ ..>~\ i\~~ 
u~lh.I\ ~~ ~ (WHO 1975) i.JJ1 y-O~.r-:J ~W\~\ 

~~t~\ dl;~..>LZ ~\ ohJ ~ I' V, V i.JJl~ u~L.al1 

~ J I'-~ ~ ~?i 6......,\..>~ J (Assami et al. 1987) 0J.."..>-TJ ~~ 

-0­
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(~, •• /~)~~J.>. • 

U)'" x =(lcu)J~~IJ~..l:lI~(~ 
(~, •• /&)-4..bJj~~)~IWI 

(Dietary ~.1~:.\'1 rY ~~I ~l;..:jl ..r.oWI ~.;:..u; ~ ~ 

~l+-ll u~j~lj ~I~I u~j~lj ul1Jlj J.:..LJ-I: ~ intakes) 

~y1 il~~ 6........,IJ..L\1 ooL ~~11 J5 15..L\ «C)) ~~Ij u~..L\lj 

~~I, (Interview) ,-:",I~)'I ~y1j (Food weighing) ~.lt'l'10jj 

wu, l( J 1_. ~ 81 ~.lt'l'1 ~ L-. J - ~ 16......;u 0l:A., 1-11 0\.j~ 
. If r j..4 j - - ~ ~ -. -..1"""-' 

. ~..JI ~)1 u~}I CJl:>-j ~~l 

~~IJ~I, (Student t) «u)) J~I il~~ ~l..a>-)'I ~I ~ 

dl ~L.,.:;~~ (Chi-square test) C1-~ L;?L.S JL...:-::->-I , (Test of variance) 

J.:..LJ-I ~J~ r:::' (Pearson correlation) 0.)-'"~ .b~J)'1 uJG~ 

L;u_. ~ li-.I - II I -II'(..f,:J.r--': IIj ..L~ _ u:'lj ~I o..uilJ ~-II- I _ U Y ~ iJ'.. ~ _. J. j 

~j ~jy ~~ ul~;11 o..lA ~ J'l' ~l..a>-)'I u~u..1 ~i~1 
. (Gaussian distribution) ~~yJI Lj,pl 

~l:lIJ ~\;:JI 

~~IJ~};YIul.r.,;1.1 LIJ ., ( , 

~ rY i..ul y-UJ ~J...\- ;11 ~-.J~Idl(\ )Jj..LJ:-I ~ 

u=JI J.:..bJ.l15j.l;cJL15,,:-l1 ul~y ~j ~..?';ylj ~*~I 

. ~IJ..L\I o..lA ~ ~l:..oj ~L::JI ~L....i ~ tl.a;..... 

-t­
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~.J ~ LI,)..u1 oh ,~ ;;. "~i~~ J')\.>. (Antibiotics) ~~ub~ 

~-01 ~k i ~~~yiJI ~..,1 ~..lJ-I jA ul~J.J~ 
c::: Jy1 jA 4y1 d'1 ~l ~ ~ .,1 i~ Jl ijW)1~ ~ ~I,)..ul oh ~ 

.~I 

0..;.9..r.? ~~.J ~l1 J5 jA (Blood sampling) i..ul u~~~ 

~. t,)..ul l5.J-~ 0....# l?.L..))I i..ul jA Jlo ' · )~ ~~.J ~I 

~ ~.:>lJ..I.J ~L:JI :i.YUI 0:: lo u)-:~ l?j5)\ is,, .. ~ \~ i..ul ~ 

~~~ o.:>lo ....# l5~ ~~ ~Gi J ~ Jlo 0 ~.J ~ l,..~ 
~ ~ 

~ J.J a .LI.J (Hemoglobin) 0::};:-~I j-;S; .;:..lZ ~ (EDTA) 

j~il~~ (Red Blood Cell Indices) ~I~I i..ul u4? ul~j-o 

j~ 4.k....,ly (Hematocrit) ~.?y~1~ .;:...lZ.J (Coulter-S-Counter) 

0':>y1 ~..ili i..ul jA ~~ loi. ~~I ~lI'1~ ~l3-1l?jS)1.:>ybJl 
~ ~Jlo 0 ~ ~l.::;j ~GI ~ (Serum) J-..all t!'.J.J (Centrifuged) ~jS~ 

(Iron Binding ~..GJJ ~~,))11 ~I.J (Serum Iron) J...all ~..lJ-1 .;:ili 
(Giovanello (Colorimetric method) 0 yUl ~~ ~..;-1 ~ Capacity) 

~y--kJ1 ~ (Serum ferritin) ~I U;iyAJl.;:..lZ ~ k.5 ~ et al. 1968) 

. (Voller and Savigny 1981) (Immuno-Enzymatic-Method) ~;'11 ~L:l1 

~.J (Mean Corpuscular Volume) ~I~I i..ul u~.? ~~~ 

: ~l::..ll ~.:>WI ~.J (Transferrin Saturation) Jl..Q.:j)11 ~..lJ-1 

(!) G.J...?j~1 
. (;J r) , · x = (!J c! ~I~I i JJ1 uL~~ (i 

~I~I iJJ1 u~.? .:>Js­
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~ <L)lr-d:-I u~~1 t.LQ;j':13i~ (Low Iron Dietary Intakes) ~..u:'l'\ 

t.?,.u\ ~;J15 ~~)'\3i (Pregnancy) ~15~)~\ u':1lJ-\ ~ 

~\ ~..LJ-\ ~~ ':13 , ~L.; ~L.,.,...o ~~ ~ i~ .,rO dl t.?~~ 

~...J.L;u.rO~ ~ (f' ~ 0i ~ t.?,.u\ iJJ\ ~~L.,.:,)'\ ~ ~)\ 
) « \ y~)) U;--o~\ 3i (Folic acid) ~~\~~ LSy>-\ (Nutrients) 

~ e ~j~ ~\LS~~~i J9i ~i':11 ~ (Copper) u-"~\ 
, J.J..G-\ 

(Iron Deficiency ~..LJ..I ~ (f' tL:J\ iJJ\ ~ C;J.....y ~i ..Lil 

0~ k-) ~l ~ ~~I~\ )11 ~~\ i..u..:lJ r~~ Anemia) 

~~ ~..w.JJ ~L.aJ.\ ~I J3 l:.; ~~~ i..Ll\ ~ 

J\~ ':1 ~I i..Li.:J\ Ih if ~)1 ~3 ~ ~ ~':1~u\~ 

o~\ 0\-LL:J\ ~ 6...,0~3 ~W\ ~~i~~ ~L>._;.':1\ if ~JU\ 

u~ Jl9 j.A..,a.A ~\~\ oh if ~ t.?,.u\ ~~\ ~ C':N- 03~ 

, i.,.)\~~1 

J~IJ~I).I 

~~~ ujL; ~':1y. i' ~~ ~ L~~~~ ~\jJJ\ oh ~r.i 

~~ Jol>- d ~~~l1 i 0' if 0p ~~ l?)\;J:-\ 

(Simple ~\~\~I ~)JI~~\ oh U ~\, ~ ~ i-' ~ 

(Random 41,_ ,II yl~\ iU;'l' I J3~ i\..G....::......~ random sampling) 

(Apparently o~ ~~\.1 ~~ u~LkJ\ ~15 ..L93' numbers) 

iJJ\ U~? ~..U- 0\S J.j3 ~r uPl~i~ k-JI.; r-1 ~l~ healthy) 

t.?i 0..L>-~ r-1 ~i dlO}-~)'! e -rr /' , · · · if J9i ~JJ ~\ ;, _,II 
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:.r 4 ~..u J.:...\>Jj ~JlA::J1 ~,,:.-ll r..Qj 

~;I.rl:-I ~.;J~ ~L.1;-1 ~L:Jlk 

u).; 4"",.~ - ¥0)1 j #1~ - jL;)'1 ~lA;,-i 
~1A-10~1 - , i· .• UJ~ - (VA)~. ~ 

CL:JI r"UI,:AiJ J.:JJ-I ~ JL!,:;I ~.r...l.Z ./'.,.J ~IJ"uI • .Lt. ...:......,r.-I. ~I 
":".r'l~ ~ r '\ - \ '\ .r-S' ~ ....,........G;- '-.)\1 r 0 \ lr' s.s- LS"u J.:..u..1 ~ .y 
, 'I \ v, V~*~I JL,.::..>I rl~~ r"ul.,-d Jl.!.;,;I;""""'; ~..lIJ . l?}I.rI:-1 

If 'I r \ ,JI w . ...:....Jy~1J~I rl~~ I. \ '\ LSr' ~1 •.Lt. & ~~ 
.;s ~L.A..; If~~ r"U1 ~ u~L.al1 uL,JlhJl If 'I \ '\ J ~I uL,JL1 Jl.,,;.;-! 
uUUJI;""""'; L...I. JLo /~ \ r If efl J-a--l?~...;r-ll ~I J J.:JJ-10J~ 
~ ..J..A; JLo \ .• /C:!-- 0 • If J'I L,L...-1J.:..l.>- ,ft!"u ......")\.]IJ r"U1 A u~L.al1 
..L:.$- b.f':'''''''' <JLo \ •• /& \ .. -0' \,,.':"'yJl J-.all J.:JJ-101.5' ~, 'I tA, r 
J5 LS"u ~.l.S.')I11f ~ ~IJ.:..LJ,I~ ~..LiJ ' uL,JUJI.~y.1f '/.H 

•L.:JI LS..u ~ <.f'" } I ~I .y J.<; ~ <-/'J ' p ...)1 /;J.... • ,Ar JIJ--'"' '-.)\1 
l?J..i..A:J1 r"U1 A ~L...",;>U uW.rv uL,JUJI .~y. ~ 3i .p- JJ.: l..c, uWL,J1 

. J.:JJ-I ~.y CL:JI .......t>­

L.illl 

~iJ~\ ;S'J\ ~~\ j5L!J.\ :r (Iron Deficiency) --4J..J-\ ~~ 

, ~~\~\ ~l> 1>L:.1I.J ~ '-r" ~ J~'J\ .... " .a! ~, ~W\ 
. (Hallberg et al. 1992) ~\\~ W f ;S'J\ u~\ :r (j.J~ j:.D1 

~15 .r.? ~~L1\ ~ (j~ 1oJ.:~ --4J..J-\ ~(f~.J 

:r --4D-\ J.J l:.; :i..W G1, ~\,-:?.J..i.A..:J\ ~llh :r .G~~ \ ..L.J 
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