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, INTRODUCTION.I .__~..~ ~. 

Iron dendemy anemia 1s prutialariy prevalent 
among lnferds and CHldren of the Bdvlan altiplano. 
ransing from 22.4 to 70.0 % in 0.5-9 year-dd 
CHI&.% and may have negauve conseqxnces on 
maw body systems ard finctlm, lndudng dild 
developmed. 

The effectiveness of Iron srpplemerdsiion is not 
always satisfactory because of factws related to the 
avallaMe Iron supriemerls in the poorest c w l n ~ ,  
the motivation of the targel poplation and the lack of 
compllme cb In part to Ade effects. 

Recerd skies In arimal models &ow that lhe 
lrtermltted admirisbation of iron has a similarl6 w 
better effect on the Iron status than the dally iron 
srpplemertaUm. Ms may be expalned by the time 
needed fw lhe tlmover of Irtestinal cas. 

A study condleted in china ~ 4 t h  preschod c?il&en 
shows that the SdrrlriSbaUon of Mce- weeMy w 
weeldy Iron doses are as effeclive as dally 
supplementation W4th lhe benefit of markedy 
reduced Inddwe of side effects. pnolher mniy 
ccr&cted in yang lndoneslan diI&en show that a 
Mce-weeldy dose has as slmilar an effect as a dally 
dose. A stucty on anemic women, and two skies on 
pregert women, also show similar renlts. 

However, desplte these first attraciim renlts. lhe 
eftlcacy of weeldy and Iriermltted iron 
supplemertatlon needs to be c w " n  In mwe sues  
cci-dcted In differed settings and vrlnwaMe 
gws. 

OBJECTIVE 
The goal of Ws study vias to compare the efficacy of 
a weeldy ard a Bday per waek iron sLpplemertation 
on the hematdodeal status of anemic Bolivian 
sdwd dil&en hing at altitude (4000 m above 
sea level). 

SETTING 
Sodoeconomically dsadvartaged dshlct of La Paz. 
Bdlvia, located at an alIltude of 4000 m above sea 
levei. 

lndusion ailMa: - schoddilrken of both saxes - hemogloMn cmerkatlon c 144911. (taldtìg In 
acccut 

the alUtude of 4000 m of the set6rd). 

SUBJECTS 

- parerd's cmwt .  
Sample sire: 59 CHl&en - dffermce In hemoglobin between gaps > 10 gR - slgificme level of 5% and a 95% power - 20 % Bntidpnted dropcrts 
The Wl&en were rsndomiy assigxd to Urea 
goups: - C&d woy, (58 diicken) recelved a placebo 

m e  a waek, every Tuesday - G r q  1 (59 cHl&en) recdved a dose of iron 
m e  a week, every Tuesday - @al, 2 (59 chll&en) recelved a daliy dose of iron 
5 days per week, Mwrlay lo Frfday. 

mS, aoy, 1 recdved ons-fifth the total dose 
recelved by those of GrOrp 2. 

SUPPLEMENTATIDN 
-iron dose: 3 to 4 mg of Iron per ldlogam of body wel#Il - applement: Fes04 tablets. - placebo: taMets of IdRtical aspect I thoU Iron - disbibLtlwc at schod. I t h  dean boiled v&?r. at nib 

mciïing between baldest and Iwfi. by b'almd school 
assistaris. d e r  apwvision 

METHODS 
Hemoglobin: at he beglrring of the study (TO) and agaln 
5 weeks (TS), 10 weeks (TIO) and 16 weeks (Tifi) afler. 
ïím: wyVrocyte protopwphyrirc at TU and T16. 

- hernodobin cm& 'a t im  
Angelhdm, Sweden). - dnc erythocyte potopDlphydn: hematofiwrometw 
(AWV Nomadcal, model 206). 

Mhmpomebic assessmmt : at TO and T16. - body hd#: microtdse, predslon of 1 mm. - body welrhl: d&wlc scale, pedsiomf 0.2 Kg. - arthopometrlc lndces : wei&+for-age, hdQht-for-age. 
wci~t-fw.helght (2 scores, NCHS reference). 
The study was awovad by the Tedrical Commlltee of 
the ImtiMo Bullvlarn de Bldoda de A h .  

- biood fing=-@&. 
HemoCue (Hetnocue AB, 

RESULTS 

At the beglrirg of the s W  lT0) 
* mldren sere 3.3 to 8.3 y e m  old (96.356 between 4.0 
to 6.9 y. old) 

' Mean age, sex dsbiMm, ntritiwsl and hematdogical 
status were not stahsllcaly Wered amwg the three 
goqs ItaMe 1). 
* PII diici-en were anemic accaditìg to the a&off vahx 
of 144 gk relevart for the alUWe of the sh@ (40.50 m). 

At th6 0nd Of SUpple"Itall0n p6FlOd (T16) 

* oriy 3 &iltien (1 boy and 2 gs )  dopped ord. 
Final hemoglobin cmMLTaliffl was sigiificaWY higher 

In both wpplemented gwps than in the ccftrol goup 
and M slgificad d f f w e  between the two grooups 
recelvira the iron agplementation nie hemadobin 
c m U m  lrrreased 15.2 i 6.9 Sn. (p<O.OOOl) in 
go+ 1. 18.6 1 11. 1 g L  (ps0.000 1) In g r w  2 and O. 5 
f 7.1 gL (p=0.56) In cwird grocp (table 2). 

Greatest changes In hemoglobln Were observed amora Uie most 
anemic chlldren am! in the first 5 wzeks of sqplementaUon (taue 
3. fiwe 1). 

Table 3 
Hemoglobin Increments according to initid hemoglobin sonsenhatiod 

Hemoglobin increment (gk) 

InMd Vamoglobin 
Comlgmup Group 1 Group2 

9.3192a 25.9tBAb 3 7 . 0 i 1 2 . 3 ~  

$1 
'p: difference bohnen grapa, One-w MOVA t Schaffe's tart p4.05 
Wgnif i~~Uy dlfferentvdtan leUon differ 

maSD.Group 1 was rupplemenlodonss waeidy and group 2, fNadap porweek 

Figura 1:VARIATION OF HEMOGLOBIN 
accwdng to Wal hemO&bin 
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* By the 16th week of WplemeMation the more anerrJc 
d$lcken were SUU lmeaslng their hemoglobin levels, loo] i 
suooestins that a tawer M.od of wdemmtatim colld be 

110 

- .  
bë%ldaÏ(riwe 1). 
* Mean zinc e-cyle protoprophyrin (ZPP) conce~at im 
were rot dflererd between both applemmted groups but 
s!@ficanUy lower than In the cwdrd ~pwp (taMe 4). 
* The mean cmerb-aUws of ZPP decreased In goup 1 (- 
0.25 f: 1.07 æg/g Hb. p=O.O8) arid In g o ~  2 (-0.74 i 1.38 
regfg Hb, p=O.OOl) bhereas ZPP dd  not change Sigificady 
in the contro) group (O. 10 f 1.43 eg/g Hb. p=0.60) (table 4). 

* hopwtion of anedc dildren decreased of 86.2 % In gap 
1, of 82.7 % In group 2 md of wly 5.3 I In ccdrol gaup 
(fiwe 3). 

* Ropwtim of CNldrcn W s e  lrrrease in hemodoMn 
cMserbaUon was e w l  to a Haer than IOgL WS 84.5% In 
gwp 1, 86.2 % In goy, 2 md 7.0% in the cwdrol gw. 

Mbpometrical lndces were not slatisticaliy afferent 
a m w  the Wee 5ws. 
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CONCLUSION 

Figure 2 :HEMOGLOBIN INCREMENTS 

O n u w b O V *  hChmn.'IUn Hbiniroac lsU 

The rate of change In hemoglobin Maer among the most 
anemic Cwltien a" In the fint 5 wzeks of 
supplementation, the Gaussian dsirlbLtlm of find 
hemogloffln. the Hdi propoction of dildren respondng by 
1UgR w greater, comidered as a positive respome to the 
supplementation and the sigrificari deaease of ZPP 
cmer$aUm in both sLpplemented groqx suggest that 
the maln cause of the low hemoglobin levds In BdiYian 
djlden WS iron defidema. 

SNs study indcates he eqivdent efficacy of the once 
weeldy and the five-day per week Iron npplemeriation 
schedcles in Bolidan cHlci-en living at Hgh allitode. 

SNs s M y  is in agreement with other sludies realized In 
very different &rwunerds. These flnchngs cald lead to 
a redsfon of iron supplemeriallon strategies for the 
p e v d m  and cmol of iron defidency and anema if 
the global effectiveness of sud, a sbategy Is proven: 
comp4anco by chllben and cooperafim of school staff 
chllcten and cooperation of school slaff d/or  
commlty members In praclicat field condltipns mer 
the arpervlslon of naUml md locd health a&haities. 
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