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Abstract

Iron folic acid (IFA) supplementation is used world over for reducing the prevalence of
anemia. The objective of the present investigation is to study the sustainable effect of long
term weekly Iron Folic Acid supplementation along with deworming on growth and hae-
moglobin status of rural school children. Method: Three schools were selected for the study.
One school was a control group where no intervention was given. In the second school,
weekly IFA supplementation of 60 mg elemental iron was given for 30 weeks along with
400mg Albendezole (DW) once in 6 months. In the third school only 400 mg Albendezole
was given every six month. Before and after the intervention, height, weight and haemoglo-
bin by cyanmet haemoglobin method was done. After 30 weeks supplementation of
IFA+DW tablet, for 6 months no intervention was given. Thewashout effect of theinterven-
tion was seen on same parameters. Result: The intervention did not show sustainable effect
on growth parameter. The prevalence of all the 3 anthropometric indices i.e. underweight,
stunting and thinness remained unaltered with withdrawal of supplementation. In the
IFA+DW supplemented group, there was a significant drop (p<0.01) in the mean Hb levels
after 6 months of supplementation but after the washout effect the prevalence of anemiare-
verted back to the basal values. Thus weekly IFA+DW supplementation should be an ongo-

ing programmeto reduce the prevalence of IDA among school children.
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I ntroduction

Anemia is characterised by a low level of haemaoiglat
the blood. Anemia usually results from a nutritiodefi-
ciency of iron, folate, Vitamin B12 or some othartni
ents. Haemoglobin is necessary for transportinggery
from the lungs to other tissues and organs of thadyb
Iron deficiency is the most common form of malridn
in the world affecting more than two billion peog.
In India, anemia affects an estimated 50 % of thgufa-
tion. NFHS Il [2] reports that while 56 % of adstent
girls are anaemic, boys too are falling prey todiseases.
Iron deficiency anemia is associated with lowemrssan
cognitive function test, educational achievements a
lower physical output and hampers the growth imeth
children.

Iron supplement is the practical approach to aehibe
objective of increasing intake of absorbable iroml &0
enhance absorption of ingested iron. Iron suppléatien
is probably the best available option to effecthatidress
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Iron Deficiency Anemia (IDA) in young children. Hew
ever some technical and practical barriers havelymted

the full realization of the potential impact of ireupple-

mentation on IDA. One such problem is the sustalityab
effect of iron folic acid tablets [3].

Sustainability is key to supplementation and itmsre
likely to be achieved if the supplement has a lostcis
simple to distribute, easy to administer and predsii-
ciency. In the school setup the children have shod
long term vacations coupled with high rate of abseism
in rural areas. So the sustainability of Iron Foficid
(IFA) supplementation effect is a big question ma8us-
tainability issue has to be resolved to improve istatus
as a period of negative iron balance may occur ussca
absorption is down regulated and thus the beneffissip-
plements are likely to be temporary if diets ares lm
available balance. Still pending is a clear definitof the
role of supplementation as a treatment of existingmia
or as a preventive measure to reduce the riskpfiacg
it [4].
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Data has shown that weekly iron supplementatidmets
ter than the daily iron supplementation. The absmmpof
supplemental iron is greatest when it is adminesteat
the times of intestinal mucosal renewal, so thahedose
is received by new cells. Thus inhibition of irobsarp-
tion is minimised because of the iron overloadnitesti-
nal cells, which occurs with daily iron supplemédiata

[5].

The sustainability effect of iron supplementati@s tbeen
mostly studied on pregnant women who received F#e |
tablets during the period. But this supplementatias
also shown only limited biological effect duringigh
phase for reducing the iron deficiency anemia. Qsdy
lated event in women’s life have has been targgigd
During this phase also sufficient attention is patd to
iron status including iron reserves. School goihiddeen
have also high iron demands as it is their growihgse.
But at the same time, the IFA supplementation @ogr
have operational failures, limited compliance anade-
guate supplies [7].

So looking at the present scenario, there was a toegee
the sustainable effect of the long term IFA sup@eta-
tion after a period of 6 months.

M ethodology

Three schools from the rural Vadodara were seleftted
the study. One school was control group where t&r-in
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Meal in school. Few (less than 5) children repoggahp-
toms of abdominal discomfort or nausea. If anydcihd-
ported such symptoms they were encouraged to c@ntin
the study and explained the benefit of the supphtae
tion.

The supplementation was given for 30 weeks. In @l2as
again height, weight and haemoglobin measuremerg we
collected on the same children after 30 weeks. Wais
regarded as post data.

In phase 3, after the post data was collected; foonths
no intervention was given in any of the 3 schoold then
again the data on height, weight and haemoglobiasme
urement were taken, which was regarded as waslataut d
Same children were tracked for 16 months time. Thus
after 16 months, the data on anthropometry foitedl 3
point period was collected on 287 children. Haerobigl
data for 3 consecutive phase could be collecte®Gth
children.

Statistical Analysis

The data was entered into Microsoft excel spreasktsh
and then subjected to appropriate statistical aislysing
Microsoft excel data analysis package for calcugti
mean and standard deviation. Anthropometric measure
ments were assessed by converting the corresponding
parameters to Z score through epi info 6.0 [8] ¥AdO
anthro plus package [9]. F value was calculatech&eck

maintained. In the other two schools, interventivas

test was used to check the significance level t&rien-

given. In one school weekly IFA supplements (60 mdion before and after the intervention period. Tést were

elemental iron + 0.5 mg folic acid) was given fd 3
weeks. Deworming tablet (Albendezole 400 mg) was al
given once in 6 months in this school. In the ttdathool
only deworming tablet (once in 6 months) was giten
the children.

The study was divided into three phases. In thidystata
on growth and haemoglobin level were ascertained.

statistically significant at p<0.05.

Ethical clearance

Approval for the study was obtained from the ethica
committee of the home institution ethical board.iti&n
iconsent was taken from the school authorities #ed t

phase 1, height, weight and haemoglobin measurepyent Parents to carry out the Study.

cyanmet haemoglobin method was taken for the @nldr
Weight was taken with the help of digital bathroscale
with least count of 0.01 Kg. The bathroom scale vals
brated before use. Height was taken by fibre giagss as
that was the feasible method in the field levelrunal
area.

The class teachers were involved in the study aecdew
given a detailed briefing on the study protocolctahild
was given one tablet every Monday by the classhezac
during the roll call. If the child would be absemt that

Results

The growth parameters as assessed by underwdightt, s
ing and thinness did not improve after the washedigict.
On the contrary all the 3 growth indices showe@do-
rating trend as shown in Table 1.

Both the interventions i.e. IFA+DW and only DW coul
not sustain their effect for 6 months period. la th
IFA+DW supplemented group, there was a significant

day then the tablet would be given next day. The redrop (p<0.01) in the mean Hb levels after 6 moritnshe

searcher verified that the tablets were ingestegple-
ments were taken with a glass of water betweemis
to optimize iron absorption two hours before thal Nday
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DW group similar results were obtained. The drdpre
months was more pronounced in the DW group as com-
pared to the IFA+DW supplemented group.
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Effect of Weekly Iron Folic Acid Supplementation.....

Table 1. Impact of withdrawal of weekly IFA along with Dewong and Deworming alone on the prevalence of under
nutrition for children according to WHO 2007 stamds

Control IFA+D DW
N = 86 N =118 N =83
Underweight (WAZ < -2 SD)
Initial 26(50.9) 26(38.8) 21(46.6)
Final 11(21.5) 20(29.8) 12(26.6)
Washout 20(39.2) 12(17.9) 8(17.7)
Stunting (HAZ < -2 SD)
Initial 23(26.7) 18(15.2) 15(18.0)
Final 19(22.0) 22(18.6) 11(13.2)
Washout 29(33.7) 24(20.3) 23(27.7)
Thinness (WAZ < -2 SD)
Initial 49(56.9) 39(33.0) 53(63.8)
Final 18(20.9) 69(58.4) 55(66.2)
Washout 37(43.0) 67(56.7) 38(45.7)

Figures in the parenthesis indicate percentage

Table 2. Impact of withdrawal of weekly IFA along with D@awing and Deworming alone on the Haemoglobin kevel
of the children (Mean £ SD)

Variable Control |FA+DW DW
Boys (N=47) (N=57) (N=49)
Initial 10.6+1.2 11.6+0.8 11.4+1.2
Final 10.7+1.8 13.4+1.2 11.2+1.6
Washout 10.5+1.4 10.8+1.3 9.8+1.7
F value 0.22 7 .2%%* 15.8%**
1Vs2 - 9.3+ 0.5
2Vs3 - 13.0%** 12.8%**
3Vs1i - 3.9** 6.9***
Girls (N=48) (N=53) (N=55)
Initial 9.9+1.3 11.4+1.1 11.3+1.1
Final 10.0+1.2 12.9+1.0 11.3+1.2
Washout 10.0+1.1 11.0+1.4 9.8+1.4
F value 0.1 3.8%** 27.6%**
1Vs2 - g, Qxx 0.7
2Vs3 - 8.0*** 14.0%**
3Vs1 - 1.8* 8.3x**
Total (N=95) (N=110) (N=104)
Initial 10.3+1.3 11.5+0.9 11.3+1.1
Final 10.4+1.6 13.1+1.1 11.3+1.4
Washout 10.2+1.3 10.9+1.3 9.3+1.5
F value 0.2 10.7%** 4 xx*
1Vs2 - 13, 1*** 0.3
2Vs3 - 14 .4%* 19.0%**
3Vs1l - 3.9%x* 10.8***

*Significant at p<0.05; ** significance at p<0.0%*Significance at p<0.001
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Table 3. Impact of withdrawal of weekly IFA along with Dewdng and Deworming alone on the prevalence of aaemi
in children (n, %)

Hb Control |FA+DW DW
(N=108) (N=230) (N=161)
Initial 99 (90.6) 198 (71) 122 (62.5)
Final 95 (86.4) 135 (13.7) 126 (66.4)
Washout 99 (90.6) 196 (69.1) 152 (91.4)

Figures in the parenthesis indicate percentage

Table 4. Impact of withdrawal of weekly IFA along with Dewong and Deworming alone on hemoglobin levels of
children based on the severity of anemia(Mean £ SD)

Variable Control |FA+DW DW
>12
Initial 12.8+0.6 12.6+0.5 12.5+0.6
Final 13.3+1.2 13.4+1.0 12.9+0.7
Washout 12.5+0.7 12.4+0.7 12.8+0.4
F value 2.3 20.2%** 3.7
1Vs2 - 4, 3xx* -
2Vs3 - 5.1*** -
3Vs1 - 1.1 -
12-10
Initial 10.8+0.5 11.2+0.4 10.8+0.5
Final 10.6+0.6 11.6+0.4 11.0+0.5
Washout 10.6+0.5 10.9+0.5 10.840.8
F value 1.7 8.0%* 17
1Vs2 - 2.8%* -
2Vs3 - 3.7x** -
3Vs1l - 3.3* -
10-7
Initial 9.3+0.6 8.8+0.7 8.8+0.7
Final 9.0+0.6 9.0+1.7 9.1+0.6
Washout 8.9+0.6 9.2+0.7 8.7+0.8
F value 1.4 1.2 1.2
1Vs2 - - -
2Vs3 - - -
3Vs1i -

*Significant at p<0.05; ** significance at p<0.0%}Significance at p<0.001

The significant fall in the mean Hb levels was &min  baseline values and in DW group it was much highan
both the gender (Table 2). the basal prevalence (91.4% Vs 62.5%)

The prevalence of Anemia during the initial, figad the In the IFA+DW supplemented group, 42 % of the chil-
washout phase is shownTrable 3. In the IFA+DW sup- dren were in the mild category after the washoubgeas
plemented group, the prevalence of anemia incretised compared to only 13 % in the post intervention phas
69 % from 13.7 %. In the DW supplemented group todNone of the children were in moderate or severegoay
increase in prevalence of anemia was seen ondatéte  of anemia in the post intervention phase wisalh a rise
vention was withdrawn. Thus the Hb levels weresust-  of 27 % in the washout period. In the dewormingpdep
tained after the withdrawal of the supplementatieur- mented group too negative trend was observed. The
ther the overall prevalence of anemia was simidathe  washout effect was also looked into as per therdggwaf
anemia. TheTable 4 shows that in IFA alongwith de-
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worming group there was a drop in the Hb levelsrdfie

tion, iron status could not be sustained. The péssea-

withdrawal of supplementation whereas the other tweon for this may be that diet is very deficientiian.

groups maintained their Hb levels. In the IFA+DWpsu

Viteri et al in their study showed that weekly sigopen-

plemented group the nonanemic subjects were able tation of iron and folic acid for 7 months were yea

maintain their mean Hb levels where as in modemat
mic group the mean Hb levels fell by 0.7g/dI.
Discussion

The period of school going children is period opida
growth, when iron requirement for both girls andy$o

effective in controlling mild to moderate iron d=aéncy
and anemia. But how long the improvements in iron
status can be achieved by weekly supplementatidimeif
tablets are stopped is still unknown. The unactdpta
result of iron sustainability is hard to interphbett similar
results were obtained in the study where the pldenitin
level went low after the supplementations were stop
The following mechanism may be implicated 1) dimin-

increases. The awareness regarding anemia andpaipproished food iron absorption during and after thepserp

ate diet is also extremely poor in school goingdebh;
which is made worse by the lucrative promotionahea
paigns of various junk foods [10]. The minimum gail
dietary iron requirements during the school goiegiqu
are 12 to 15 mg/ day. There is a misconceptiondhbt
girls need iron. During this phase the requirenient
growing boys also jumps significantly. In this syud

mentation 2) Increased iron losses following inaeatrin
iron stores, most probably in “labile iron pool'3L

One of the issues still to be resolved is sustdihalof

improved iron status, as a period of negative bratance
tends to occur because absorption is down regultiad
benefits of supplementation are likely to be terappiif

IFA+DW supplementation was given to both boys andliets are low in iron. Thus role of iron supplenagion as

girls when in predata it was revealed that prewdeof
anemia was same in both the gender.

Iron compounds used for supplementation or foetfan
will only be partially available for absorption. € dis-
solved, same factors influence this iron which cffehe
iron from food. In the body, regulation of iron albgtion
is maintained through intestine. Decreasing badw i
stores trigger increased iron absorption and irsinga
iron store trigger decreased iron absorption. Fgivan
diet this regulation of iron absorption, howeven @aly
balance losses up to a certain critical point aegohd
that iron deficiency will develop. The three maactors

a treatment of existing anemia or as a preventigasure
to reduce the risk of acquiring it is still a quest[14].

The interaction between iron and infection has bedsn

in debate. As this is a rural area the chancesfettions
are also high. Infections must be having negatffezton

the iron stores.Thus we can see that sustainable effect of
IFA tablets was not positive on growth and haemioiglo
levels. Thus IFA supplementation should be a cootis
process in the school setup. Along with suppleniemta
behaviour change communication is very important so
that the children consume diet rich in iron whigsmore
sustainable effect as far as iron pool in the bigdgon-

that affect iron balance are absorption (intake angerned. If both the strategies are implementedthegein

bioavailability) of iron, losses and stored amoult.

long run it will result in remarkable improvement the

states of increased iron requirement or decreasdtpPn status of children.

bioavailability the regulatory capacity to prevémin de-
ficiency is limited [11].

In setting where there are not convenient foodaletor
fortification and the prevalence of Iron deficierenyemia
is very high, supplementation is a cost effectiydian.

References

1 Stoltzfus RJ, Albonico M, Chwaya HM, Tielsch JM,
Schulze KJ, Savioli, L. 1998. Effects of the Zamxib

But most of the analysis may have overestimated the  school-based deworming program on iron status of

health gains from iron deficiency control becauffece
tiveness estimates of iron supplementation weredas
data steaming from mainly small trials. There remaa
significant gap between the efficiency and the ciVe-
ness of program at controlling iron deficiency. this
study also the sustainable effect of iron suppldat&m
has not been found effective [12].

The supplementation time in the study was for 3@kse

which can be regarded as long term weekly suppléemen ,

children. American J of Clinical Nutrition 1998; 168

179-186

International Institute for population scienddé$S)
and Macro
International.2007. National Family Health Sur-
vey(NFHS-3),Volume 1,
2005-06: India

3 Schultink, W & Gross, R. 1996. Iron deficiencyeal
viation in developing countries. Nutr. Res. Rev9a9
9: 281-293

United nations administrative committee on comeieli

tion and could be complementary to other preventive tion, subcommittee on Nutrition. 1991. Controlling

measures and is conceptualized as a surrogaterfmted
fortification. But still after long term iron supghenta-
Curr Pediatr Res 2012 Volume 16 Issue 1

iron deficiency. ACC/SCN state of art series: Nutri

81



10

11

12

13

14

tion policy discussion paper 9. United Nations agmi
istrative committee on coordination, subcommittee o
nutrition, Geneva, Switzerland.

Wright AJA, Southon S. 1990. The effectiveness of
various iron supplementation regimens in improving
the Fe status of anemic rats. Br J Nutr 1990;63:579
85.

Viteri FE. 1997. .Effective iron supplementatidoes
not happen in isolation.

Am J Clin Nutr 1997;65:889—-90 (letter).

Iron supplementation during pregnancy: why aren'’t
women complying? A review of available informa-
tion. Geneva: WHO, 1990. (WHO/MCH/90.5.)

Dean AG, Columbier D, Brendel KA, Arner Smith
DC, Burton AG, Dicker RC, Sullivan K, Fagar RF,
Arner and TG. 2001. Epi Info, Version 6.04-d.. €en
ter for Disease control and prevention (CDC), Epide
miology program office, Atlanta, Georgia and World
Health organization, Global programme on AIDS,
Geneva, Switzerland.

WHO. Growth reference data for 5-19years; 2007.
http://www.who.int/growthref/en/

Hallberg L. 1985. Factors influencing the eftigaf
iron fortification and the

selection of fortification vehicles.. In: ClydesddtM,
Wiemer KL, eds.lron fortification of foods.New
York, NY, Academic Press, 1985:17-28.

Hallberg L et al.1995. Iron balance in mengtnga
women.European Journal of

Clinical Nutrition, 1995, 49:200-207.

Baltussen R, Knai C and Sharan M. 2004. Irotififor
cation and iron supplementation are cost effective
interventions to reduce iron deficiency in four sib
gions of the world. J Nutr. 2004;134: 2678 — 2684,
Viteri F, Ali F and Tujague J. 1999. Long term
weekly iron supplementation improves and sustains
non pregnant women’s iron status as well or better
than currently recommended short term Daily Sup-
plementation. J Nutr.1999;129: 2013-2020.

Jose Mora. 2002. Iron supplementation: overcgmin
technical and practical barriers. J Nutr. 2002;:132
853S — 855S 5.

Correspondenceto:

Uma M lyer

Department of Foods and Nutrition

Faculty of Family and Community Sciences,
The Maharaja Sayajirao University of Baroda,
Vadodara - 390 002, Gujarat

India

82

Bhoite/ lyer

Curr Pediatr Res 20120/oe 16 Issue 1



