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Iron bioavailability as a protective factor against
anemia among children aged 12 to 16 months

Marcia Regina Vitolo,* Gisele Ane Bortolini2

Abstract

Objective: This study investigates the nutritional factors that determine the absence of anemia in infants from
families with a low socioeconomic background submitted to a nutrition intervention program, as well as iron intake
according to recommendations.

Methods: The study included 369 children from a cohort of inhabitants of Sdo Leopoldo, state of Rio Grande do
Sul, Brazil, who were randomized at birth into an intervention group and into a control group. The intervention group
had nutritional guidance in the first year of life, with monthly follow-up home visits, whereas the control group was
visited at 6 and 12 months, without nutritional intervention. At the end of the first year of life, a 24-hour recall was
used. Anemia was diagnosed based on a hemoglobin level less than 11 g/dL. The children’s diets were classified
according to iron bioavailability.

Results: The prevalence of anemia amounted to 63.7% in this study. The proportion of children with adequate
iron intake relative to the recommendations was statistically higher in the nonanemic group (26.8%) than in the
anemic one (17.7%). Nonanemic children had a greater intake of iron (p = 0.019), vitamin C (p = 0.001), energy
density at dinner (p = 0.006), iron density per 1,000 calories (p = 0.045); and 16.3% of them had a diet with high iron
bioavailability (p = 0.002).

Conclusions: A diet with high iron bioavailability protects children from anemia and can be used as an
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intervention measure by basic health services and by the municipal departments of children’s education.

J Pediatr (Rio J). 2007,;83(1):33-8: Anemia, bioavailability, iron, child health.

Introduction

Iron stores at birth play a key role in determining the risk
factors for childhood anemia, due to the low
concentration in human milk.! The iron stores in exclusively
breastfed infants, from birth to the sixth month of life, meet
the infant’s physiological requirements, thus eliminating
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the need for supplementation or introduction of solid
foods.23 This is due to the high iron bioavailability in human
milk, with approximately 50% of iron uptake, which offsets
its low concentration (0.5-1 mg of iron/liter). However, this
bioavailability can decrease by 80% when other foods are
ingested by the infant.* From the fourth to the sixth month,
iron stores are gradually depleted, and feeding then plays a
predominant role in meeting iron requirements. Iron intake
should meet the requirements of this age group.® Thus,
dietary habits in the first 2 years of life are important to
prevent iron-deficiency anemia, since there is a high
prevalence of such deficiency at this time.®™°

Despite that, few studies have confirmed this evidence
by research on food intake.'%*! In Brazil, in the last few
years, studies have focused on investigating the effect of
breastfeeding and artificial feeding on the prevalence of
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anemia,® 812714 put the results were contradictory. There
are only two studies in our setting that investigated the
current food intake among small children.1>:16

Therefore, the aim of the present study was to assess
which dietary habits were associated with protection
against iron-deficiency anemia in a population of children
aged 12 to 16 months from families with a low
socioeconomic background,'” as well as the adequacy of
iron intake to the new recommendations.®

Methods

Study participants were recruited at Hospital
Centenario, the only existing hospital in Sdo Leopoldo,
Brazil, only at the divisions covered by the Brazilian Unified
Health System (SUS). The sample size was based on the
frequency of exclusive breastfeeding up to 4 months of
21.5% in the control group, and on a difference of 65% in
the frequency of this practice between the groups. Other
parameters used for this calculation included: a power of
80% and a 95% confidence interval, which determined that
the sample should include 177 children in each group,
totaling 354 children. Given that approximately 25% of the
children could be lost to follow-up, 500 mother-child pairs
were recruited so that the sample size could be attained.
Newborn infants with birth weight = 2,500 g and gestational
age > 37 weeks were considered eligible for the study.
Exclusion criteria included: HIV-positive mothers,
congenital malformation, infants referred to the intensive
care unitand multiple pregnancies. Among eligible newborn
infants, 90% of mothers agreed to participate after
receiving information about the methodological differences
between the intervention and control groups. Of every five
mothers who agreed to participate in the study, two were
randomly placed in the intervention group whereas the
other three were assigned to the control group, and
consecutively so, until the estimated sample size was
obtained. The proportion of mother/child pairsin the control
group was estimated based on the fact that the visit
occurred only 6 months after the contact at the maternity
ward, which may result in a larger loss to follow-up in this
group. Thus, after randomization, 200 newborn infants
were included in the intervention group and 300 in the
control group. Home visitors (undergraduate Nutrition
students) were trained to apply the nutritional intervention
and to collect the data.

Intervention group - intervention consisted of
nutritional guidance including the 10 steps towards the
healthy nutrition of children younger than 2 years,*® given
to mothers during 10 home visits made on the first 10 days
after delivery, monthly up to the sixth month and at 8, 10
and 12 months.
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Control group - This group was visited at 6 and 12
months for the collection of anthropometric, nutritional,
and sociodemographic data, and of information about the
infant’s health status. At 6 months, interviewers informed
mothers about anthropometric results and told them to
seek the nearest health service if any nutritional disorder
was detected.

The present study assessed nutrition as a protective
factor against anemia, regardless of the groups,
considering the absence of effects of the intervention on the
prevalence of anemia.”

The 24-hour diet recall, carried out by Nutrition
students, recorded the child’s food intake on the day before
the last home visit, using rigorous criteria to describe the
portions reported by mothers or surrogates, and the brand
used, due to the high frequency of products fortified with
micronutrients. For breastfed infants, the estimate of 448
mL/day was used for 12-month-olds.*®

The NutWin (Nutritional Support Program of
Universidade Federal de Sao Paulo - Unifesp) and food
chemical composition tables were used to calculate
nutritional values of the diets, in addition to information
obtained from food industries about products not included
in the tables. Of 369 children submitted to complete blood
count, a 24-hour diet recall was obtained from 343, but 26
recalls were discarded due to the following reasons:
incorrect or missing information (both the servings and
amount ingested by the child should have been recorded)
(seven), the child was sick (two), nonspecific home
measures (13) and measures which mothers could not
explain (four). The calories ingested at lunch and dinner
were quantified separately, and milk-based meals were not
considered if offered as a substitute to other foods.

The method developed by Monsen et al.2%2! was used to
assess the bioavailability of iron ingested by the children.
This method is shown in Table 1.

Current recommendations suggest the use of the
estimated average requirement (EAR), which corresponds
to 3 mg/day for the age group analyzed. The value
suggested by therecommended dietary allowance (RDA) (7
mg/day) was also used, which corresponds to the
requirements of 97 to 98% of the whole population in the
age group analyzed.® The mean, standard deviation and
median of nutrients and of other consumption variables
were calculated.

The complete blood count was performed at the
Municipal Laboratory of Sdo Leopoldo, using an automated
cell counter (MDII). The cutoff points used to define anemia
were hemoglobin level (Hb) < 11 g/dL and severe anemia
Hb < 9.5 g/dL.
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Table 1 - Dietary iron bioavailability
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Low bioavailability

Intermediate bioavailability

High bioavailability

< 23 gofmeatand <75mg
of vitamin C

23-70 g of meat and < 25 mg
of vitamin C

< 23 gofmeatand >75mg
of vitamin C

> 70gof meatand > 25 mg
of vitamin C

23-70 g of meat and > 25 mg
of vitamin C

> 70 g of meatand < 25 mg
of vitamin C

Source: Monsen et al.2°

The test for both groups was extended to the age of 16
months, due to rescheduling, as some mothers could not
take their child when he/she turned 1 year old.

The study protocol was approved by the Research Ethics
Committee of Universidade Federal do Rio Grande do Sul.

Student’s t test and the nonparametric Mann-Whitney
test were used for the association of nutritional factors with
the absence of anemia, and the use of these tests was
determined by Kolmogorov-Smirnov test; the chi-square
test was used to assess independence or association
between children with and without anemia. The relative
risks (RR) and the respective 95% confidence intervals
(IC95%) were calculated to quantify the effect of iron intake
and its bioavailability on the occurrence of anemia. The null
hypothesis was rejected at 5% on all tests.

Results

Ofthe 397 children who completed the cohort study, 369
were submitted to the complete blood count, and losses to
follow-up (4.1%) occurred because some mothers refused
to have their children’s blood tested. The prevalence of
anemia and of severe anemia among children amounted to
63.7 and 18.3%, respectively. The proportion of children
with anironintake higherthan 7 mgin the nonanemicgroup
corresponded to 26.8% and to 17.7% in the anemic group
(RR=0.72; 95%CI 0.53-0.98). An iron intake greater than
orequal to 3 mgaday was notassociated withHblevels > 11
g/dL (RR =0.72; 95%CI 0.46-1.12), data not shown in the
table. The average iron intake in nonanemic children was
5.71+2.82 mg/day, significantly higher than that of anemic
children (5.03+2.40 mg/day). These values were higher
than the EAR. The intake of meat, source of heme iron,

among children aged 12 to 16 months was reported in
78.4% of questionnaires; however, the ingested amount
was not sufficient.

As to the frequency of diets according to iron
bioavailability and its association with the absence of
anemia, there was a higher proportion (16.3%) of diets with
high iron bioavailability in the nonanemic group, compared
to the anemic one (10.5%). Children whose diet had
intermediate or high iron bioavailability showed a reduction
in the frequency of anemia by 22 and 28%, respectively,
compared to children whose diet had a low iron
bioavailability (Table 2).

The highest intake of iron (p = 0.01) and vitamin C
(p = 0.00) was associated with absence of anemia in
children. Nonanemic children had a significantly higher
energy intake at dinner than anemic children (p = 0.00)
(Table 3). The same analyses, not shown in the table, were
carried out with children who did not have severe anemia
(Hb = 9.5 g/dL), and its absence was significantly
associated with a larger intake of vitamin C (p = 0.04),
hemeiron (p = 0.04) and lower intake of calcium (p = 0.04).
The average intake of cow’s milk was statistically lower in
children without severe anemia (523+315 mL) compared to
those with severe anemia (648+387 mL) (p = 0.01). No
association was observed between the absence of anemia
and the following variables: nonheme iron, iron from
fortified foods, calories at lunch, ingested amounts of meat
and beans, separately.

Discussion

The high prevalence (63.7%) of anemia found in this
study in full-term normal-weight newborns, from families
attended to by the Unified Health System of Sdo Leopoldo,
highlights the importance of this problem among children
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aged 12 to 16 months.®® The project known as
“Implementation and Assessment of the Impact of the 10
Steps to Healthy Feeding: a Nutritional Guide for Children
under efficiently
breastfeeding rates, reduced the occurrence of morbidities
and tooth decay, but, on the other hand, was inefficient in
the prevention of iron-deficiency anemia.”

Two Years” increased exclusive

In the present study, nonanemic children had a higher
iron intake than anemic ones. A study?? carried out in New
Zealand, with a similar methodology to that of this study,
revealed a median iron intake of 4.3 mg in 12-month-old
children, a value thatis similar to the one found in this study.
Inthe present study, iron bioavailability was associated with
iron nutritional status in children, suggesting that it is a
useful indicator for assessment and intervention programs
targeted at the prevention of iron-deficiency anemia. It is
common knowledge that the amount of bioavailable iron is
more important than to meet iron requirements, since this
amountis related to factors that stimulate and inhibit its use
in the same meal.'>16.23 | acerda & Cunha,'® in a study with
children aged 12 to 18 months in Rio de Janeiro, noted a low
intake of total iron and of bioavailable iron, after applying a
24-hour diet recall. The average percentage of bioavailable
iron relative to total iron corresponded to 7%, which
characterizes a diet with low iron bioavailability.
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Over 70% of children had eaten meat on the day before
the interview, but the ingested amount was not sufficient.
Studies demonstrated an association between low meat
intake and anemia in children.'%'* Nonanemic children
ingested significantly more vitamin C than anemic ones.
Thus, this study highlights the benefits of this micronutrient
in the prevention of iron-deficiency anemia, especially in
population groups in which meat intake is restricted due to
its cost. Cook & Reddy?* also showed the importance of
vitamin C intake, which helps with the uptake of nonheme
iron.

The prevention of severe anemia was observed among
children with a lower intake of cow’s milk and calcium, and
higher calorie intake at dinner, suggesting that such eating
practices should be included in nutritional guidelines for
children in this age range. Other studies also found an
association between anemia and the intake of cow’s
milk.25:26

Dietary questionnaires have limitations that must be
taken into consideration. Although interviewers are trained
for the task, there might be some biases in the collection of
food intake data. Nutritional data reflect the current intake,
and not the previous nutritional status, which may have
caused iron deficiency. Moreover, the present study does

Table 2 - Association between dietary iron bioavailability and absence of anemia

Children with hemoglobin
levels <11 g/dL

Children with hemoglobin
levels =11 g/dL

n (%) n (%) RR (95%CI) p
Dietary iron
bioavailability
Low 104 (47.3) 36 (29.3) 1
Intermediate 93 (42.3) 67 (54.5) 0.78 (0.66-0.92) 0.00
High 23 (10.5) 20 (16.3) 0.72(0.54-0.97)
EAR
<3mg 43 (19.5) 16 (13.0) 1 0.12
>3mg 177 (80.5) 107 (87.0) 0.72 (0.46-1.12)
RDA
<7mg 181 (82.3) 90 (73.2) 1 0.04
>7mg 39 (17.7) 33 (26.8) 0.72(0.53-0.98)

95%Cl = 95% confidence interval; EAR = estimated average requirement; RDA = recommended dietary allowance; RR = relative risk.
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Table 3 - Association between nutritional variables obtained from the 24-hour dietrecall and absence of anemia among children aged

12 to 16 months

Children with hemoglobin
levels <11 g/dL

Children with hemoglobin
levels =11 g/dL

(n) Median Mean SD (n) Median Media SD p

Iron* (220) 4.71 5.03 2.40 (123) 5.24 5.71 2.82 0.01
Heme iron (mg)* (167) 1.04 1.34 1.00 (103) 1.26 1.46 1.14 0.34
Nonheme iron (mg)* (220) 2.68 2.87 1.26 (123) 2.73 2.82 1.18 0.68
Iron from fortified foods (mg)* (123) 1.57 2.05 1.78 (85) 1.83 2.47 2.12 0.13
Vitamin C (mg)t (220) 30.94 43.75 34.87 (123) 38.72 56.97 42.88 0.00
Calcium (mg)* (220) 617.15 691.86 442.04 (123) 600.39 686.43 391.19 0.91
Milk volume (mL)* (171)  520.00 556.96 345.67  (104) 552.5 531.25 312.56  0.52
EV provided by milk* (171) 319.49 336.91 210.99 (104) 325.64 314.67 191.78 0.37
EV at lunch* (220) 168.12 172.11 168.12 (120) 180.04 181.69 86.33 0.32
EV at dinnert (189) 122.21 132.39 71.04 (110) 154.68 156.18 80.04 0.00
Meat (g)* (166) 49.0 48.85 24.95 (102) 49.7 51.81 26.74  0.36
Beans (g)* (120) 58.5 67.97 47.22 (54) 53.5 68.97 49.74 0.86
EV = energetic value; SD = standard deviation;.
* Student’s t test, T Mann-Whitney test.

not allow distinguishing between children with low iron References

stores at birth and the peculiarities of their uptake 1. World Health Organization. Iron deficiency anaemia:

mechanisms.

The World Health Organization! recommends the
universal use of iron supplements in the dose of 2 mg/kg a
day for all children aged 6 to 23 months living in countries
where the prevalence of anemia is > 40%. However, food
fortification is accepted as the best way to tackle specific
nutrient deficiencies because of its high effectiveness,?”:28
since drug supplementation has a poor treatment
adherence.?®

Therefore, food composition, rather than the total
amount of foods, is the most important element in the
prevention of iron-deficiency anemia. An effort should be
focused on warranting the offer of foods and preparations
that provide high iron bioavailability. A daily meat intake
greater than 70 g combined with the intake of vitamin Cin
amounts greater than 25 mg a day is a dietary practice that
is associated with the absence of anemia among children
with a low socioeconomic background and should therefore
be implemented by the municipal departments of children’s
education and by the basic health system.

assessment, prevention, and control: a guide for programme
managers. Geneva: WHO; 2001.

2. Dewey KG, Cohen RJ, Rivera LL, Brown KH. Effects of age of
introduction of complementary foods on iron status of
breast-fed infantsin Honduras. Am J Clin Nutr. 1998;67:878-84.

3. Domellof M, Cohen RJ], Dewei KG, Hernell O, Rivera LL,
Lonnerdal B. Iron supplementation of breast-fed Honduras and
Swedish infants from 4 to 9 months of age. J Pediatr.
2001;138:679-87.

4. Faireweather-Tait SJ. Iron deficiency in infancy: easy to prevent
- orisit? EurJClin Nutr. 1992;46 Suppl 4:59-14.

5. Institute of Medicine. National Research Council. Dietary
reference intakes for vitamin A, vitamin K, arsenic, boron,
chromium, copper, iodine, iron, manganese, molybdenum,
nickel, silicon, vanadium and zinc. Washington (DC): National
Academic Press; 2000.

6. Monteiro CA, Szarfarc SC, Mondini L. Tendéncia secular da
anemia na infancia na cidade de S&o Paulo (1984-1996). Rev
Saude Publica. 2000;34:62-72.

7. Neumann NA, Tanaka QY, Szarfarc SC, Guimardes PRV, Victora

CV. Prevaléncia e fatores de risco para anemia no Sul do Brasil.
Rev Saude Publica. 2000;34:56-63.

8. Silva LSM, Giugliani ERJ], Aerts DRGC. Prevaléncia e
determinantes de anemia em criangas de Porto Alegre, RS,
Brasil. Rev Saude Publica. 2001;35:66-73.


http://www.who.int/nutrition/publications/en/ida_assessment_prevention_control.pdf
http://www.who.int/nutrition/publications/en/ida_assessment_prevention_control.pdf
http://www.who.int/nutrition/publications/en/ida_assessment_prevention_control.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9583845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9583845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9583845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11343043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11343043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1286651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1286651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11269606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11269606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11269606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11269606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11428201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11428201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10769362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11285520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11285520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11285520

38 Jornal de Pediatria - Vol. 83, No.1, 2007

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Szarfarc SC, Souza SB, Furumoto RAV, Brunken GS, Assis AMO,
Gaudenzi EM, et al. Concentragdo de hemoglobinas em criangas
do nascimento até um ano de vida. Cad Saude Publica.
2004;20:266-74.

Engelmann MD, Sandstrom B, Michaelsen KF. Meat intake and
iron status in late infancy: an intervention study. J Pediatr
Gastroenterol Nutr. 1998;26:26-33.

Hallberg L, Hoppe M, Andersson M, Hulthen L. The role of meat to
improve the critical iron balance weaning. Pediatrics.
2003;111:864-70.

Assis AMO, Gaudenzi EN, Gomes G, Ribeiro RC, Szarfarc SC,
Souza SB. Niveis de hemoglobina, aleitamento materno e
regime alimentar no primeiro ano de vida. Rev Saude Publica.
2004;38:543-51.

Szarfarc SC, Berg G, Santos AL, Souza SB, Monteiro CA.
Prevencdo de anemia no primeiro ano de vida em centros de
saude do municipio de Santo André, Sdo Paulo. J Pediatr (Rio J).
1996;72:329-34.

Souza SB, Szarfarc SC, Souza JMP. Anemia no primeiro ano de
vida em relagdo ao aleitamento materno. Rev Saude Publica.
1997;31:15-20.

Lacerda E, Cunha AJ. Anemia ferropriva e alimentagdo no
segundo ano de vida no Rio de Janeiro. Rev Panam Salud
Publica. 2001;9:294-301.

Osoério MM, Lira PI, Ashworth A. Factors associated with Hb
concentration in children aged 6-59 months in the state of
Pernambuco, Brazil. BrJ Nutr. 2004;91:307-15.

Vitolo MR, Bortolini GA, Feldens CA, Drachler ML. Impactos da
implementacdo dos dez passos da alimentacgdo saudavel para
criangas: ensaio de campo randomizado. Cad Saude Publica.
2005;21:1448-57.

Brasil, Ministério da Saude. Dez passos da alimentagdo saudavel
para criangas menores de dois anos.Brasilia: Ministério da
Saude; 2002.

Dewey KG, Heinig MJ, Nommsen LA, Lonnerdal BO. Adequacy of
energy intake among breast-fed in the DARLING study:
relationships to growth velocity, morbidity and activity levels.
Davis Area Research on Lactation, Infant Nutrition and Growth. ]
Pediatr. 1991;119:538-47.

Monsen ER, Hallberg L, Layrisse M, Hegsted DM, Cook 1D, Mertz
W, et al. Estimation of available dietary iron. Am J Clin Nutr.
1978;31:134-41.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Iron bioavailability and anemia among children - Vitolo MR & Bortolini GA

Monsen ER, Balintfy JL. Calculating dietary iron bioavailability:
refinement and computerization. J Am Diet Assoc.
1982;80:307-11.

Heath AL, Tuttle CR, Simons MS, Cleghorn CL, Parnell WR.
Longitudinal study of diet and iron deficiency anaemia in infants
during the first two years of life. Asia Pac ] Clin Nutr.
2002;11:251-7.

Zimmermann MB, Chaouki N, Hurrel RF. Iron deficiency due to
consumption of habitual diet low bioavailableiron: alongitudinal

cohort study in Moroccan children. Am J Clin Nutr.
2005;81:115-21.
Cook JD, Reddy MB. Effect of ascorbic acid intake on

nonheme-iron absorption from a complete diet. Am J Clin Nutr.
2001;73:93-8.

Male C, Persson LA, FreemanV, Guerra A, van't Hof MA, Haschke
F. Prevalence of iron deficiency in 12-mo-old infants from 11
European areas and influence of dietary factors on iron status
(Euro-Growth Study). Acta Paediatr. 2001;90:492-8.

Gunnarsson BS, Thorsdottir I, Palsson G. Iron status in
2-years-old Icelandic children and associations with dietary
intake and growth. Eur J Clin Nutr. 2004;58:901-6.

Torres MAA, Sato K, Lobo NF, Queiroz SS. Efeito do uso de leite
fortificado com ferro e vitamina C sobre os niveis de
hemoglobina e condigdo nutricional de criangas menores de 2
anos. Rev Saude Publica. 1995;29:301-7.

Vitolo MR, Aguirre AN, Kondo MR, Giuliano Y, Ferreira N, Lopez
FA. Impacto do uso de cereal adicionado de ferro sobre os niveis
de hemogobina e a antropometria de pré-escolares. Rev Nutr.
1998;11:163-71.

Torres MAA, Sato K, Juliano Y, Queiroz SS. Terapéutica com
doses profildticas de sulfato ferroso como medida de
intervengdo no combate a caréncia de ferro em criangas
atendidas em unidades basicas de salde. Rev Saude Publica.
1994;28:410-5.

Correspondence:

Marcia Regina Vitolo

Rua Sarmento Leite, 245,

Departamento de Saude Coletiva, Sala 414
CEP 90050-170 - Porto Alegre, RS - Brazil
E-mail: marciavitolo@hotmail.com


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15029329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15029329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9443116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9443116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12671125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12671125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15311295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15311295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14688921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14688921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9430922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9430922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11476017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11476017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14756918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14756918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14756918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=16158151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=16158151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=16158151
http://dtr2004.saude.gov.br/nutricao/documentos/10_passos.pdf
http://dtr2004.saude.gov.br/nutricao/documentos/10_passos.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1919883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1919883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1919883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=1919883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=619599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7061776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7061776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12495255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12495255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15640469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15640469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15640469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11124756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11124756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11430706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11430706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11430706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15164111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15164111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15164111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8729281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8729281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8729281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8729281
http://bases.bireme.br/cgi-bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&nextAction=lnk&base=LILACS&exprSearch=283799&indexSearch=ID&lang=i
http://bases.bireme.br/cgi-bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&nextAction=lnk&base=LILACS&exprSearch=283799&indexSearch=ID&lang=i
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7660046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7660046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7660046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=7660046


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


