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Effect of iron-fortified candies on the iron status of children aged
4-6 y in East Jakarta, Indonesia1-3
Mayang Sari, Martin W Bloem, Saskia d~ P~~. W~rner J Schultink, and Soemilah Sastroamidjojo

ABSTRACT
Background: Iron deficiency anemia is the most pRva1ent nutri-
tion problem in young children. One possible strategy to prevent
iron deficiency a~mia in this ~latiOD group is the fortifica-
tion of affordable food.
Objective: This study was designed to assess whether iron-
fortified candies can improve iron status and are acceptable (0
children aged 4-6 y.
Desi&D: A double-blind. pl*=ebo-cootrolled intervenbon study
was conducted in Jakarta. lndOIIesia. The children were ran-
domly assigned to I of 2 treatment grotqJS: a fortified group
(n = 57) and a placebo group (n = 60). Every week for 12 wk,
30 g (10 pieces) candy was given to the children. The calKiy
given to the fortified group contained I mg elemental Fe/g and
very small amounts of other viwnins and 'minerals.
Results: The bemogJobiD concenuation of the fortified group
increased by 10.2 g/L (95% CI: 8.3. 12 g/L) whe~ that of the
placebo group increased by 4.0 g/L (2.0. 6.0 g/L; P < 0.001). A~-
mia JXCvalence decreased from 50.9% at the start of die interven-
tion to 8.8% after 12 wk of intervention in tbe fonified group
(P < 0.00 I) and from 43.3% to 26.7% in dx: ~ group (P < 0.05).
After I 2 wk of mtenalbOO. the serum fenitin conceatJation was
71 II. higher than at baseline in the fortified group and 28% higher
in the placero !fWP (P < 0.00 I). Acceptability of the iron-fortified
ci!;ndies was good. The per capita cost of the supplement was
approximately USSO.96-I.20 for the 12 wk of intervention.
Conclusion: Iron-fortified candies were effective for improving
lbe iron status of y(M1ng children and might be an affordable way
lO combat iron deficiency in children of Iow-to-middle income
groups. A., J Clin Nlltr 2001;73:1034-9.

diet often consists of foods with a low iron content and in which
~ bioavailabjJity of iron is poor (4).

Anemia during childhood may lead to impaired motor devel-
opment, deaeased growth and appetite, reduced learning capac-
ity, and reduced cognitive performance, and is also associated
with poorer performance of the immune system (.5-11). There-
fon:, an adequate supply of iron to all tissues duriog this critical
period of development is essential (4). In the relatively short
term, an improvement in the ~ituation can be expected only
thItMIgh interventions such as f<xJd fortification or medicinal iron
tablets or syrup. Although the Indonesian Ministry of Healdl
supports iron fortification of f<xJd as one of the main strategies
to prevent iron defICiency anemia, with young children being
among the priority taf!'et groups (12), studies on the fortification
of food widl iron are scan:e in Indonesia.

The identiflCatioo d" a sui~ vehicle is an important consid-
eration in any attempt to fortify foods. Cereal products have tradi-
tionally been used as vehicles for fortificant iron in many countries
(13). Other vehicles used include sugar (14, 15), fish sauce (16),
common salt (17), and cookies (18). Sweets are attractive foods
to children and are therefore suitable as a carrier of fortificants for
dlis reason and others. ram, the fortification of . staple food is
difficult to control. the variation in intake between individuals is
large. and the consumprion is not limited to specific at-risk grou~.
Second, in Indonesia. sweets are also eaten by the poorer seg-
ments of the population, especially by children.

This study was designed to investigate wbedJer iron-fortified
caodies could improve die iron status of childrca aged 4-6 y and
whether they would be acceptable to dJem. Both the fortified and
piaceoo candies used in this study were candies specifically
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INTRODUCTION .

Iron deficiency anemia is still the most prevalent nutrition
problem worldwide (1). Young children are a particularly vul-
nerable group and the prevalence of anemia in this population
category in Southeast Asia is 5{}- 70% (2). One of the causes of
nutritional anemia is that the amount of iroo absorbed is insuffi-
cient to meet the body's requirements. This insufficiency may be
due to both inadequate iron intake from food and to low bioavail-
ability (3). Children consume less food than do adults and their
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prepared by PT Van Melle (Bo,or. West Java. Indonesia). In fact.
the same unfortified candies bad ~ been produced and mar-
keted by the same company.

trained technician. Immediately after collection, part of the sam-
ple was removed for measurement of hemoglobin concentrations
by the cyanomethemoglobin method (Merck-test 3317; Merck,
Darmstadt, Germany) (22). Subjects with initial hemoglobin
concentrations < 80 g/L were excluded from the study and were
treated with medicinal iron syrup (60 mg/d for 12 wk). The
remaining blood was placed on ice, protected from light, and
centrifuged (750 X g, 10 min, room temperature) at die labora-
tory of SEAMEO- TROPMED widiin a few hours. The serum
obtailM:d was frozen . - 2OOC for later measurement of ferritin

concentra~. Serum ferritin 'conc:.enb"aUODS were measured
within I mo after blood collection by using the enzyme
immunoassay method (IMx System; Abbott, Abbott Park. IL).
Both assessments were perfonned at the laboratory of
SEAMEO- TROPMED am 15% of the blood samples were ana-
lyzed twice. CVs based on these duplicate measurements were
3.~ for hemoglobin and 5.5% for serum ferritin.

In the first w~k of the intervention, all mothers were invited
to come to scltooJ for an interview about their socioeconomic
background, the health of their children, and the acceJXability of
the iron-fonified candies. The interview was conducted by
trained nutritionists using a structured questionnaire. Every child'
was also interviewed about the acceptability of the candies he or
she consumed.

Supplement
The supplement used in this study, Vitalctta, was fruit-flavored,

chewy, and sweet and both the fortified and nonfortified candies
were prepared by the same factory (PT Van Melle). One fortified
c8l.ly (3 g) CODtained 1000 mg elemen&al ~g candy aIx! insignif-
icaat amounts of other minerals and vitamms ('fa" 1). The
placebo candy was not fortified and therefore did not contain a
significant amount of any vitamins or minerals. The macronutri-
ent content of 1000 g candy, as declared by the manufacturer,
was 91 g fat, 363 g starch, 5.6 g glucose, 54 & fructose, 327 & sac-
charose, add 77 8 protein. to ensure a weekly dose of 30 mg Fe,
10 candies were provided per week, divided over 3 d. Both the
fortified and placebo candies bad an orange flavor, which had

TABLE I
~~~~ ~~weSly ckJIe) iron-fortified candy'

Nt.ne-.

SUBJECTS AND METHO~

Subjects

The study was carried out between early March and early June
1996 in 4 kindergartens in the Pulo Gadung subdistrict. East
Jakarta. Indonesia. Subjects were children aged 4-6 y from Iow-
to-middle income groups who were appareatly bealtby and
had a hemoglobin concmtration 2: 80 g/L. With a sample size of
50 children/group. a difference in the change in hemoglClbin con-
centration of 5 g/L between groups would be detectable at an
a. level of 0.05 and a power of 80%.1be details of the sttKiy were
explained to 205 mothers. who were also informed that the for-
tified product mainly contained irtMI, but also other ~itamiDS
and minerals; 132 of the modters gave informed consent. The
research proposal was approved by the Ethical Review Commit-
tee of the Regional SEAMEO- TROPMED Center for Commu-
nity Nutrition (University of Indonesia. Jakarta).

Methods

The study was double-blinded aDd plac:ebo-c:Olltrolled with
random allocation of children to treatment groups. A hemoglobin
concentration < 110 g/L was used as a cutoff for defining anemia.
whereas a serum f~tin concentration <20 mg/L was used as the
cutoff for defining iron deficiency. To minimize the effect of par-
asitic infestation as a confounding factor. a single dose of 400 mg
Albendazole (Smid1-Kline a:. Beecham. Jakarta. 1Ddoaesia) was
taken by the subjects before the intervention (19, 20).

The 132 subjects enrolled initially were randomly assigned
to I of 2 groups: a placebo group (n = 67) and a fortified group
(II = 65). For 12 wk., the placebo group received nonfortified
candies and the fortified group received iron-fortified candies,
which provided a total of 30 mg elemental Fe/wk (48~ of the
recommended dietary allowance for children aged 4-6 y; 21).
This amount of iron was shown to improve tile iron status of
preschoolers (21). The iron-fortified and placebo candies were
individually packed in a transparent wrapper that was labeled
as either A or B. The coding was known only to the manufac-
turer and was revealed only after the study and the analyses
were completed.

The caDdies were distn"J.lted 3 times/wk:, 00 M<xKIay (3 pieces).
Wednesday (3 pieces). and Friday (4 pieces). The distrloobon
and consump(ion of the candies were supervised directly by one
of the authors and the teachers. The subjects who were absent on
the days the candy was distriooted received candies the ne~t day.
At the end of the study. the attendance of the cmldren during the
intervention was cross-cbected by using the list of attendance in
every kindergarten.

Both at baseline and after 12 wk of intervention. the weight
and height of the subjects were determined and their hemoglobin
and serum ferritin concentrations were assessed. Weight was
determined with an electronic bathroom model scale (m<Mie18~
Seca. Hamburg. Gemlany) and was reconkd to the nearest 0.1 kg.
Height was meu~ by using a microtoise with an accuracy of
0.1 cm while the subjects were sboeless. Blood samples (2.5 mL)
were collected from apparently healthy subjects twice-at
baseline and after 12 wk of intervention-by vcaipunctwc by a

---

~ .~~ -~~~

., ~
Iroo 30 48
V~AJ 1101 [3:,)] 7.6
Thiamine 0.4 7
Riboftavin 0.9 18
Vilamin 8-6 0.56 Tnce
VItMIiD 8-12 2 1.0
VffaminC 9 2.9
Folic acid 0.7 Tra::e
Vi~jn E 4.8 Trace
NiKiA 3.9 7
100ine 0.03 ThK:e
- -- - - -~ - -- ~

I The ~ or die uDfcxti&d CalMly - .. ~ bit

~ die fwtified ~u~ wIIich .. fwtified wid! a vit8Din-min-
eraI ~ ~~ _If . ~ of -.n... die Yi8amiD 8IMi
mioeral conIcnt or tI1e unfortified suppfCt-.lt would ha~ been negligible.

2 Basrd on oonauJIlP'iOll of JOcalldies/wt,(eg. 3Omg Fen d =4.3 mg/d =

48% of die ~ dief8Y aftow~).
J IU: relinoJ equiYa1e1b iJI ~.
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TABLE 2
Age and an~ .-a of ~. budiBe a8II ~ 12 wk «' ~ by ~ ~I
=-~-= - ~-~-- -.. -- ~~- -

- Futified ~ (II =_57)

After 12 wt
-~- --

6&.7:t.5.7
17.8:t2.7

109.9 :t 5.4
-o.n* 1.11
-0.77 1:0.97
-o.~:t.O.98---

Basel.
---

65.7 :1:5.7
17.5:1: 2.6

I~ i: S.2
-0.73:1: 1.18
-G.82 i: 0;97
-Q.3O:I: 1.10

BaseIi8!

67.&:1:4.3
16.9:1: 2.3

I~O:tS.1
-1.16 :to.95
-1.07 :I: 1.02
-O-70:t0.81

AkJ

70.8~
17.2~

J09.7j

-1.21 j

-1.02j

-Q.84j

~~

Cb8'acteristic

Age (~fJ 1..,0-

Weight (kgY
Height (cmY
Weight-far-age 1. rcoreZ
Height-for-age 1. SC«e1
Wei!h!~ror-~~ z saxe2J ---

IX:t SD.
2 Significa.- difference between ~. ~ at ~Jine. P < 0.05 (ShKleDt's t test).
J Significant difference betwcen b&seIine aDd after 12 wk of intervention fcw: both ~t gJOOps combiDed. p < OJ>S (18iIm t ~). Mnltivariare analy-

sis wid! the value after 12 wk of ~ . b ~ vari8bIe - the val. It b8eIiJIe u~ 8IU9 . ~ sIMJW8I tIIa1 dIere was
00 treatment effect.

I
i

~ULTS
A complete set of data was obtained for 57 of the 65 children

assigned to the fortified group and for ~ of the 67 children
assigned to d1e placebo group. Fifteen cbil~ dropped out of the
audy: 4 becMIse they were absent during the first week of supple-
mentation. 4 (2 in the fortified and 2 in the placebo group) because
they refused to continue taking the supplements after die first
6 wk, 4 because they were absent during the second blood collec-
tion, 1 because of a very low initial hemoglobin concentration,
1 because die serum ferritin analysis failed. and 1 because the fam-
ily moved during the intervention. The age, weight, height, and
z scores of the subjects in both treatment groups at baseline and
after 12 wk of intervention are shown in Table 1. Fewer d1an 2%
of the subjects used iron supplements (data not shown); therefore,
this information was not taken into account in the analysis.

~
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been chosen by the manufacturer because of large overall accep-
tance and preference.

Statistical analysis

Data entry and z score calculations for the anthropometric
data were done by using EPI-INFO (version 6.0; Centers for
Disease Control and Prevention, Atlanta), whereas other data
were entered by using SPSS for WINDOWS (version 6.1; SPSS
Inc, Chicago). Serum ferritin conccntrations were not normally
distributed; therefore, values are reported as medians and per-
centiles and a logarithmic transformation was used for the
statistical analyses.

Differences between treatment groups at baseline were exam-
ined by using Student's t test. Differences after 12 wk of inter-
vention were examined by using multiple analysis of variance;
the value after 12 wk of intervention was the de~ndent variable
and treatment group, age, sex, anthropometric indexes, and the
value at baseline were inde~ndent variables. When a treatment
effect was found, paired t tests were condu~ ~r treabnent
group to examine whedier the change from baseline after 12 wk
of intervention was significant. When no treatment effect was
found, a paired t test was performed for the 2 treatment groups
combined. Differences in die prevalence of anemia and of low
serum ferritin concentrations between the 2 groups were tested
for by using chi-square tests. The difference in prevalence of
anemia between baseline and after 12 wk. of intervention within
a treatment group was tested by using McNemar's test.

I

I
Effect of iron-fortified candies 00. iron status

The effects of ~ treatment on the children's iron status are
shown in Tables 3 and 4. Weekly consumption of iron-fortified
candies significantly improved iron Slatus. After dte 12-wk inter-
vention, the hemoglobin concentration, corrected for baseline, was
significantly higher in the fortified group than in the placebo
group. The same was found among the anemic subjects. Analysis
of die tWl group showed that the serum ferritin concentration
after: 12 wk of intervention, and corrected for baseline, was also
significantly higher in the fortified group than in the placebo
group. Of the anemic subjects, the difference in serum ferritin

I
I
~

,
--=

~ f.Jc.Ip (~ ~
Af812 wt.

11S.3:t7.9

(11).3,}17.3)
30

~43)

TABLE 3
~~~~~ ~ ~~~~~of~~~~ OC~~~

1QUiecI..-p <- = 51)__- --
~~c ~- Ala 12 wt a-.I BaseJi8e a...ge -
HemogIobin(g/L¥.1 . 1 lo.6:t 9.7 120.8:t7.8 10.2:t7.(f 11J.3:t8.7 4.0:t7.9'

(I~O,113.2) (118.7,122.9) (1.3,12.0) (100.0, 113.5) (2.0,6.0)
Serum ferritin (JAog/L1,5 19 32 714 2S 2J4

(12. 28) (23. 46) (41, 13S) (16. 31) (-5.76)
---

lFor serum ferritin, tile cbaDge is exprased as a.-tllJOlti-.1 dI8Ige [100.. X (value afta: 12 wt - b8se1iM Yalue~ value). Log-transfomled
data were used in the swisticaI -.aIyses.

2j' :t SO; 95% CI in ~eses.
JSignificant differeoce after 12 wk of iDtelVeotion between treatIMDt groups with control fCH' ~Ii~ value (multivariate analysis wim the value aftu

) 2 wk of intervention as die j~t variable and the value at baseline, treatment groop, age, sex, and ~ value of ~ indexes as covari-
ates). There was a significant tre~nt effect. P < 0.001.

4 Significant difference, P < 0.05 ~ t test).
5 Median; 25th and 15m ~les in P8re8Iheses

~J
t2.7 ~

~:5.2 Cj
: I.~ ~t~
: 1.01 !
:0.93

~ ;j

j
~
"'

I,
"
J
'"
1"
iJ

I
j

:
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TABLE 4
Hemog~ and serum ferritin COIM:eI1ntions before - afta- 12 wk of ~sumption of iron-fortified or pI~bo cu.iies in subjects with . bueline
IIemo,lobin ~on <1 10 B1L- - - ~-

~~(.-29),~ - ~12w1c Ch-.1 c- ---'--~~- I -

,L)&' 116..5 :t 6.2 12.9 :t. 6.J4,.~CC!,- -
:~~~; : ,- J (11..1,111.1) (10.3, 15.5)~-"'C - -, 17 29 85

(10, 27) (22, :J9) (43, 132)-~ ~- - "-.- -
'Fcw seNm ferritin. die d1ange is e~pIeSsed IS a propcxtionaI d1aage [100% X (value after 1- .. -'-' . -.- ,). u-

... -.e used in !be ~ 88Iysea. '

2i' :t SO: 95.. CI ill IJ8£--.aa.
3Silnik8llt dtffaence after 12 wt of ~ beI_tIatmeIIIlnIUPS with ~ for ~liIIe Y8Iue (~IIivari8 8II8J)'sis wid! b value Ifte

12 wk of i~ . b u-.-Jepei-.ter-. ¥8i8bIe - die ... . I-..:ti11C. b ~ .. ~ 8Id I8eIine wille of aIIIII.~.-'. i.-.es . ~
lIes).11Iere wu a siJnific8llt ~t eft"ect. P < O.OS.

"Significant difference, P < O.OS (p8red I test).
5Median: 25m and 75th pen:mtiles iD ~
d Significant diff~ berw- b8IeIine and after 12 wt of ~tioo for bod! b"eaIDIent ~ ~ P < 0.05 (~t tela). Groups were CWD

biDeII because ~ was 00 ii:~.-- eft'«t.

QIar.-istic
~--

~(1/1

BMdi1IC---
103.5:t 6.1

(101.2. 1M,))

~~=~
BaIeIi8e Ak 12 wk--- -~

Jal.9*4.9 111.3:t.7.9
(100.9. 104.9) (1"'1. 114.5)

18 ~
(9. 27) (16, «))- -,-~-

,., c - ~ ~~___r_- ~

a...e'
-~

8.3 .i: a. 'Jf
(4.&, J 1.8)

33
(1.91)

)8-Cr--~.a

Serum ferritin (1loiii->".

COOCaitraboDS after 12 wt of intervention. corrected for base-
line. was nearly significant (P < 0.06). The prevalences of anemia
and iron deficiency. at the beginaing of die study and after 12 wk.
of intervention. pel" ueatment group, are shown in Table 5.
Altbough the prevalences of anemia and iron deficiency
decreased significantly iD both treatment groups after 12 wk of
intervention. the prevalence of anemia was significantly lower in
the fortified gRXlp.

of iron per week. were acceptable to children aged 4-6 Y and
imp-oved their iron status. The willingness of the mothers to pro-
vide iron-fortified candies ro their children was also good.

Iron deficiency is common in developing countries, where rhe
diet is largely cereal-based and contains linle animal protein
(23), and it will take a long time for dietary changes to result in
improvements in iron status. One way to ensUR the adequate
iron nutrition of a popularion is to fortify commonly consumed
foods with iron and provide rhe foods in relatively predictable
amounts (24). Food fmification and supplementation are gen-
erally conside~ the best approaches for combating iron defi-
ciency in a population. However, fortified foods do not always
reach the intended target groups. Therefore, we studied the
effect of the consumption of fortified candies that are mainly
consumed by young children, including those of low-to-middle
income groups.

The increase in hemoglobin concentrations in the anemic sub-
jects. 12.9 g/L. is similar to tl1e 12-g/L increase observed in a
study of children aged < 5 Y supplemented biweekly with 30 mg
elemental FeJwk (21, 25). The iJk:rease in serum ferritin c~-
trations in anemic subjects of 15 ...g/L (calculated from results
reported in Table 4: median value ar baseline (17 ...g/L) x the
proportional change (85%») is comparable with dte results of a
study in which anemic children were supplemented with both
vitamin A and iron. aDd in which serum ferritin increased by

Acceptability of iroa.fortifted candia

The opinions of the mothers about the iron-fortified candies
are shown in Table 6. (Possible answers were phrased similarly
to the ~ults rqJOrted.) Of the 89.9% of ndhers w~ answ~
that fortified candies were good for their children, 38.1 % said that
they were good for child growth, 32.0'1> that they contained addi-
tional nutrients, and 14.4% that they inc~sed appetite. Of me
116 tmthers, 93.1 % said that dtey would choose fortified candies
instead of nonfonified ~ f~ dteir children and 95.1' sajd that
they would ensure that their children consumed 3-4 pieces of for-
tified candies 3 timcs/wk if it were rec;(MDrnaxIed.

The children's answen to the questions about the acceptabil-
ity of the fortified or unfortified candies indicated that almost
9()tI, of dtc children liked them (data not shown). When the
codes of fortified and placebo candies were disclosed after com-
pletion of the trial and analyses, it was found that there were no
significant differences in the acceptability of die candies
between the treatment sroups. The children in the fortified
group gave the following reasons for liking the candy: it had a
nice taste (48.2%), it was sweet (37.5%), or it had an orange
taste (8.9%).

There was no relation betWeen family income and intent to
purchase the sweet snacks if they became available in the market
(data not shown); 80% of the mothen iDdicated thai they would
buy the fortified candies for a price of Rp (rupiah) 300-400
(USSO.O4-O.05) per sachet (5 pieces).

DISCUSSION
The results of the present study indicate that tbe iron-fortified

candies, which puv'l<k:d 48~ of dM: ~ djefary allowance

TABLE 5
~ of ~ aM 8t.a de6cie8Cy ia die 2 InMIIM . b8aIIe ..s
af8l2wkof~

-- - --- --- --- -~ ~~

~~(.-~~~~~
~ Akl2wk ~ AfW12wk

-- A--.(")' ~9 1.1' 43.3 ~7i'

Iron deficirIICy (" >' 52.6 17.52 36.7 23.3'
-~- -~- ---~-- ._-~- ~

'1)e68ed -. ~ ~~ < 110 IlL
lASigftific.-jy diffa8It from prevalence. bueIine (M<:~'s test):

1 P < 0.001. 'I' < 0-05.

JSipi~ ~ rn.. .,. 12-wt v8e of funtied ~
I' < 0.05 (cbi-~ test).

, Defi lied . . 'senIm ferritiD ~ <» IIoa/L.



1038 SARI BY At

The data 00 candy-purchasing practices indicated that candies
would also be affordable to this low-to-middJe income population.

In summary. we COIX:Iude d'8t ~~ of 10 pieces of iron-
f(Wtified candy dI8t ~ ~ mg elemeIdaI Fe/wt was ~Je
to tile ~ group 8Id is a feasible and effective way to improve tile
iroo status of children agm 4-6 y. However, becaIse of tile CUn'ent
ecooomic sittlation in ~ ~ of this stragy to
imp-ove the iron stOOlS of young children is less likely dIan it was at
the ti~ Ihat die study was conducted. The pun:hasing power of
most of ~ ~ bu ~ eIICX1IQISly silMX tbeo and die
kM'er vahle of tile IIKkxIesjan rupiah against most foreign currency
has markedly increased the cost of fOitificants and would thus
malkcdIy i~ the price of are fortified ~. .

Vahle

..

89.9

0.9

9.2

32.0
.4.4
38.1
9_1
6.2

We Ih8IIk the chi~ ~. aDd ~ fOl" Ihcir cOOlJerati~ ~
the iDlerVention: the analysts at the Labontory of SEAMEO- TROPMED (CeII-
Ia' f« ("--,...'-o:-j ~ ~ oll.dc.leSia). J*IicuIaJIy Sri Kumi-
.. f« .. ~-.!f~ ia ~ bk.Jd 8d -.me ~n and

ferriliD a-=en1JalDs; I JawDb (Helen Keller IDlcmationai. Indonc-
lia) f« her assisIaACC ia supavims food suppiemenl disuit.Jtjon during !he
.a'VelltioD; aDd Kea V8I der Ey8deD (YT v. ~) f« I8s technical inpaL

93.1
6.9

41.7
4.5.4

60S
4.6

ft.3
~
81.9

95.7
4.3

455
18.2
16.4
10.9
9.1

TABU'
Mothers'.nioos about the iroa-flX1ificd C81Mtics'

~=~.""~.,,=- .",==c-' --

V8iab1e
-~ ---~~- ---

Opinioll ~ fCM1iAed YiIaIdIa ~ (. - ~
Good
Bad
Does not know

Reasoos Vilaleua is good (PI = 97)

It contains additional nutrients
1IK:Jases~
Stimul8&eS dIiJd's powth
0dIer JaMmS
Does not know

Wouki die n.-ber dM)(Ite ~ ylteleaa c8dies
instead of UAfortjfied CMMIies (II = 116)

Yes
No

R-. for dMJOSiDg flX1ificd YI8aleaa (II R I.)
It contains vitamins aIMS minerals
It makes the child healthy
OdIerre8SOl1S
If results of trial 8e good
If the child likes it

Would tile mother txly a ~ (5 peces) of fortified
VitaIeaa candies ~y . cilia .-a (II = 116)'

Rp300
Rp3SO ,
Rp400

If suggested. _Id tile ~ ~ die
dai~'s coosumption of 3-4 ~ offwtiied
Vitaleua candies 3limesfwk (II = 116)

Yes
No

ReaSOIL~ for mpel\'ising cbiIdIaI'$ CCXISW1I,,-
of 3-4 pieces of f<Xtified Vitaletta c...Jies
31imes/wk (n = 110)

Good for die child's health
It contains vitamins ud minerals
Other-

.. H ~ - 1M) .. efiII:Is
If die child Iikcs it -..

I Vitaletta (Pr Vm Melle. Boaor, West Jna, lDdoIIeSia).
2 Rp, nIIJiah. USS 1.00 = Rp 1500.

16.4 tLs/L (26). These values are slightly highel- tbaD those
observed in studies ~ the eff~ts of iroR-fortified S(MIp (27) and
of iron-fonified curry powder (28).

The improvement in iron status after consumption of iron-for-
tified candies was mosl likely due lo the iron content of the can-
dies. Allhough lhe candies also conlained olber micronulrients,
such as vilamins C and A lwhich are known to improve iron
absOrption and utilization. ~vely (6.15.29-31»). and other
hematopoietic nutrleats such as vitamin 8-12, vitamin 8-6. and
folic acid (which are known to increase hemoglobin concentra-
tions). the conlent of these micronulrients was so small thal il is
unlikely that they conlributed to the improvement in iron status.

The fact that the children fmished the candies given to them
confirmed their acceptance. During the intervention study. many
modters asked fOl" adilitiooal iron-fortified candies to give to
their odter children. AlttK>Ugb this may have been becau~ the
candies were provided at no cost. il also indicated that the can-
dies were acceptable to both the children and their mothers.
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