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Research has shown an association between
iron deficiency anemia and adverse effects on
behavior and psychomotor development in in-
fants and children. The exact mechanisms be-
hind these associations are not fully under-
stood. Additional research is necessary.

Introduction

The scientific community showed great interest in
the effects of infant malnutrition on cognitive de-
velopment during the 1960s and 1970s. Work pub-
lished by Oski and Honig in 19781 broadened this
interest to include the effects of iron deficiency. Their
work was the starting point for several studies that
investigated the impact of iron deficiency anemia on
infant development. The results are inconclusive,
despite various studies that attempted to improve on
the initial methodologic limitations.

Several factors illustrate the importance of con-
tinued research into the effects of anemia on infant
development. First, the greatest prevalence of iron
deficiency anemia occurs between 6 and 24 months
of age. During this period, rapid brain growth oc-
curs and cognitive and motor skills are developed.
Second, the presence of high concentrations of iron
in some areas of the brain (substantia nigra, globus
pallidus, nucleus caudate, red nucleus, and putamen)
and the incorporation of iron in brain tissue during
rapid growth of the nervous system indicate the
probable participation of iron in the neurophysiologic
processes of behavioral organization. Third is the
difficulty observed in recovering brain iron levels in
experimental animals made iron deficient during early
periods in their development, even though they were
treated with iron.2–5

Extensive and detailed reports6–8 concerning the
relation between infant iron deficiency and behavior
exist. This analysis focuses on the most recent pub-

lications and on the preliminary results of a collabo-
rative study being conducted by the University of
Michigan and INTA, University of Chile, Santiago,
Chile.

Methodology

Almost all studies of the relationship between iron
deficiency anemia and behavior have been based on
psychomotor development scales, which have sig-
nificant shortcomings. A major limitation of these
development scales is that they were developed ac-
cording to normal tendencies, i.e., they are related
to the normal time of accomplishment of mental,
social, language, and other skills among infants of a
given age. They do not, however, evaluate the effi-
cacy in the use of mental process, nor do they pro-
vide a basis to judge the relevance of a minor delay
from a developmental perspective. The scales offer
a low level of prediction of future accomplishments
for infants who exhibit achievements within the nor-
mal range. Additionally, the application of the scales
continues to be highly dependent on the evaluator,
even though an instruction manual with an opera-
tional description for each item is available for the
most developed tools. The scales continue to be,
however, the most commonly used method for evalu-
ating infant development despite these and other limi-
tations.9,10

The majority of the most recent studies of ane-
mia and behavior make use of the Bayley11 develop-
ment scale, which includes an estimate of a Mental
Development Index (MDI) and a Motor Develop-
ment Index (PDI). The Bayley scale also makes avail-
able a Behavior Record Scale. However, the fact that
infants have been studied at different ages and with
different levels of anemia has made the comparison
of results obtained for both development and be-
havioral scales difficult.

Another problem encountered during the
methodologic analysis of the studies is the different
criteria used in the definition of an iron nutrition state.
Fortunately, this difficulty has been overcome, and
the latest research includes a hematologic diagnosis
based on at least three hematologic measurements,
hemoglobin, and hematocrit (transferrin saturation,
mean corpuscular volume, erythrocyte protoporphy-
rin, and serum ferritin). Some studies also include
the hematologic response to iron treatment (with
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adequate compliance), which is undoubtedly the best
method of confirming the initial diagnosis.7

As observed in malnutrition, iron deficiency can
coexist with other nutrition deficiencies. For that
reason, conclusive findings are more difficult to at-
tain. Iron, lead, and zinc are micronutrients closely
related to diet. Strong evidence has been found to
associate lead exposure with cognitive development,
although a causal relationship has not been estab-
lished. Infants exposed to high lead levels during
the prenatal stage and the first years of infancy show
significant decreases in developmental outcomes and
subsequent deficiencies in cognitive, motor, and
mental achievement tests.12,13 Recently, interest in
the study of zinc deficiency and cognitive develop-
ment has arisen. Experimental evidence with ani-
mals and clinical descriptions of infants emphasize
behavioral changes associated with zinc deficiency.14

Iron deficiency anemia is most prevalent among
low-income populations, but also affects infants from
different socioeconomic levels. Other risk factors
related to infant psychological development include
premature birth, low birth weight, malnutrition, ado-
lescent parents, single mothers, missing fathers,
maternal depression, low parental education level,
and parental psychiatric problems.15–22  These risk
factors generally do not occur independently of one
another; the presence of one does not simply add to
the presence of another but is synergistic. As a re-
sult, the combination of a greater number of risk
factors among the underprivileged increases the risk
for impaired infant cognitive development.23,24

More recently, resilience to potential risk fac-
tors has been highlighted. Adequate prenatal care,
improved birth weight, better upbringing, safe and
stable mother-infant relationships, presence of the
father, and varied home stimulation are some pro-
tective factors that can diminish the potentially ad-
verse effects for infant development.10

A further and confusing factor in the study of
the relationship between iron deficiency anemia and
behavior is the presence of socioenvironmental con-
ditions, which may confuse, lessen, or amplify the
situation to be observed. It is fundamental to in-
clude in future studies an analysis of contextual vari-
ables, including biologic and psychosocial back-
ground information on infants who have iron defi-
ciency anemia.

Iron Deficiency Anemia and Infant Psychomotor
Development

Case-Control Studies
Studies by Lozoff et al.25 in Costa Rica and by Walter
et al.26 in Chile provide data that allow an analysis of

the relationship between iron deficiency and psy-
chomotor outcomes during infancy. Both studies
were carried out in infants of low socioeconomic
levels in developing countries.

The Chilean study was started in 1983 and
formed part of a field research study on infant food
fortification. A cohort of healthy, full-term 3-month-
old infants who attended a health clinic in Santiago
were included in an iron supplementation study. They
received monthly health care checkups and weekly
home visits to the age of 12 months. Infants who
were spontaneously weaned at 3 months randomly
received either iron-fortified or nonfortified cow’s
milk that was routinely distributed in the health clin-
ics. Infants who continued to be breastfed at 3
months were randomly assigned to fortified or
nonfortified cereal. The sample was thus divided
nonrandomly into two groups according to the length
of breastfeeding and randomly within each group
according to the fortification (or not) of milk or ce-
real. Anthropometric, dietary, morbidity, and social
background information was collected. Hematologic
venipuncture samples were made at 9 and 12 months
to determine hemoglobin (Hgb), mean corpuscular
volume (MCV), and free erythrocyte protoporphy-
rin (FEP) levels. The children were evaluated by the
same psychologist with the complete Bayley scales
10 days after the second hematologic examination.
The psychologist was blind, as was the mother, to
the hematologic status of the infant tested.26

A complete hematologic evaluation was carried
out in 196 12-month-old infants who were classi-
fied into three groups: the control group (n=39) hav-
ing Hgb > 110 g/L and all other biochemical mea-
sures within normal values; an anemic group (n=39)
having Hgb < 110 g/L and at least two altered bio-
chemical measures; and a nonanemic iron-deficient
group (n=127) having Hgb > 110 g/L and at least
one altered biochemical measure. This hematologic
classification was later corrected according to the
response to iron therapy administered after the 12-
month  psychomotor assessment.

Anemic infants’ development scores were lower
than those of both control groups and the nonanemic
iron-deficient group. Anemic infants’ scores on the
mental scale were within normal values, but six to
seven points below the nonanemic iron-deficient
group and the control group (96.4 ± 8.11, 103.4 ±
9.0, and 102.1 ± 9.8, respectively; p < 0.0001). Simi-
larly, the anemic infants reached scores on the mo-
tor development scale nine to 11 points lower than
the other groups (90.0 ± 12.5, 98.7 ± 11.3, 101.2 ±
11.5; p < 0.0001). No differences were observed
between the control group and nonanemic iron-de-
ficient group for either the MDI or PDI. The sever-
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ity of the infants’ anemia was related to lower psy-
chomotor scores. Infants with Hgb < 100 g/L had
lower MDI and PDI than did infants with milder
levels of anemia (Hgb > 105 and < 109 g/L).

The 9-month hematologic evaluations illustrated
the decline of psychomotor scores with prolonged
anemia. Infants who were anemic at both 12 and 9
months (Hgb < 105 g/L) scored lower on the MDI
than did infants who were anemic at 12 months but
who showed Hgb > 105 g/L at 9 months (94.1 ± 4.1
versus 99.4 ± 10; p < 0.05). Similar results were
found for PDI (86.0 ± 11.3 versus 93.7 ± 13.6; p <
0.05). Chronicity and severity are important factors
to consider in any analysis of iron deficiency ane-
mia and infant development, according to the data
presented above. The infants in this study with
longer-lasting anemia were probably the same as
those who suffered a greater severity at 12 months,
because the two factors are interdependent.27

The infants were randomly assigned to a short-
term (10 days) oral iron or placebo treatment after
their 12-month psychomotor development assess-
ment. Improvements in the MDI and PDI scores
for all groups under study were observed indepen-
dent of iron and placebo treatment.

Oral iron treatment of 75 days (iron sulfate 3–5
mg/kg/day) did not produce improvements in verbal
or motor scores at 15 months of age. All groups
displayed small variations in the scores for MDI and
PDI independent of iron status at 12 months. Only
13 of the 39 anemic infants achieved complete cor-
rection of their iron status. Analysis of this sub-
group did not show improvement in development
indices, because results continued to be inferior to
those shown by both the control and the nonanemic
iron-deficient groups.27

An analysis of the Bayley items was made to
identify the specific skills where children more fre-
quently failed. In the motor area, items related to
balance and walking independently showed differ-
ences. Studies by Pollitt28 suggest that a delay in the
acquisition of motor skills, especially those associ-
ated with walking independently, is a factor com-
mon to nutrition deficiencies. That author has de-
veloped an explanatory hypothesis for the cognitive
consequences of malnutrition that includes delays
in reaching motor milestones. We refer to this hy-
pothesis at greater length below. Iron-deficient ane-
mic infants showed the greatest level of failure in
the mental scale for items related to language. The
Bayley Infant Behavioral Record (IBR), which cor-
responds to observations made during testing, sug-
gested that anemic infants were less responsive to
test situations, less attentive, and less active than
were infants in the control group. When items re-

lated to the IBR were grouped according to the
method proposed by Matheny,29 anemic infants were
observed to be less oriented to the task and to have
an altered emotional state (frightened, tense, un-
happy).

A multivariate analysis using the MDI and PDI
as dependent variables was carried out. Indepen-
dent variables included measures of social back-
ground and infant growth. Hemoglobin level was in-
troduced as the first variable. It exercises a signifi-
cant effect on the dependent variables and allows us
to explain 4.3% MDI and PDI variability. A signifi-
cant effect of height at 12 months of age was also
observed.27

Results obtained in the study carried out in Chile
should be interpreted cautiously, because the analy-
ses do not differentiate between infants according
to fortification (fortified or nonfortified). Thus, it is
not possible to be certain whether infants who suf-
fered anemia despite being part of a fortified group
did so because they did not consume sufficient iron
(ineffective supplementation) or because of other
biologic or environmental factors. The results are,
however, in agreement with those observed by
Lozoff et al.25 in an adequately randomized study in
Costa Rica, and support is given to the conclusions
of both studies.

The Costa Rica study25 included 191 infants be-
tween 12 and 23 months of age in a randomized
double-blind design. Psychomotor outcomes were
compared in six groups of infants with differing iron
states (34 moderately anemic, 18 mildly anemic, 45
with intermediate Hgb levels and iron deficiency, 21
with iron deficiency but without anemia, 38
nonanemic and iron depleted, and 35 iron sufficient).
The study, begun in 1983, shows results similar to
those of the study by Walter et al. described above.26

Both mental and motor skills in psychomotor devel-
opment are associated with Hgb level.  The moder-
ately anemic group (Hgb < 100 g/L) displayed nor-
mal outcomes, although they were inferior to those
of infants with higher Hgb levels; the MDI was eight
points lower and the PDI was 12 points lower. The
mildly anemic group (Hgb 101–105 g/L) showed
lower achievements in motor, but not in mental,
scales. In a comparison of the anemic group as a
whole (Hgb < 110 g/L) with the intermediate group
(Hgb > 110), the PDI score was 10 points lower.
Anemic infants continued to score lower on both
scales even after 3 months of oral iron treatment.

However, anemic infants (Hgb < 105 g/L) whose
iron deficiency was totally corrected by the end of
the treatment showed an average improvement of
10 points in PDI, and thus achieved the same level
as the nonanemic infants. Differences in mental
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scores also disappeared as the result of a decrease
in the MDI scores for the nonanemic group. This
decrease in the MDI scores for infants older than
18 months was described by Lozoff in a study in
Central America.7

The results of the Costa Rican study described
above25 indicate, as does the study carried out in
Chile, that the duration and severity of anemia are
important variables that must be considered when
evaluating the impact of anemia on development. The
difference to be noted between the two studies is
that Walter’s research26 shows diminishing MDI and
PDI scores for both the moderately and the mildly
anemic groups, whereas Lozoff’s study25 suggests
that the impact varies depending on the skills being
analyzed. Motor development is sensitive to mild lev-
els of anemia, whereas mental skills show a decrease
only with more severe, and probably more chronic,
iron deficiency.

Another aspect of the Lozoff study is related to
changes in behavior and mother-child interaction.
According to the IBR, anemic infants were described
as exhibiting greater behavioral alterations as much
in emotional tone as in task orientation. Anemic in-
fants were observed maintaining closer contact with
their mothers, initiating interactions with them more
frequently, and spending less time away from them
during both mother-child play sessions and Bayley
assessment coded in video. The mothers were less
participative and encouraged their children less in
the performance of tasks.30,31 These observations raise
questions of whether conditions before iron defi-
ciency anemia could help explain differences in in-
fant development.

A recent study carried out in Indonesia con-
firmed lower MDI and PDI scores in infants with
iron deficiency anemia, but added information that
offers different conclusions with respect to recov-
ery from the observed effects. Idjradinata and Pollitt32

conducted a randomized, double-blind study with
infants 12 to 18 months old (50 iron deficient and
anemic, 29 nonanemic and iron deficient, 47 iron
sufficient). Within each group infants were randomly
assigned to 4 months of iron or placebo treatment.
Infants with Hgb between 105 and 120 g/L were
excluded. Results showed that anemic infants
reached MDI scores approximately 12 to 14 points
below those of the other groups. Differences were
not found between the iron-sufficient and the
nonanemic, iron-deficient groups. Motor scores 14
to 17 points below those of the other groups were
observed for the anemic group, and no differences
were found between the two nonanemic groups. The
anemic group, which received iron treatment, had a
pronounced rise in both mental (+19 points) and

motor (+23) scores. All of the groups showed a
general improvement in their scores, but the iron-
sufficient and the nonanemic, iron-deficient groups
showed a less dramatic change (three to five points).
The results of this study do not concur with those
obtained by the earlier work of Lozoff et al.25 and
Walter et al.26 with respect to reversibility of devel-
opment score differences for anemic infants through
long-term oral iron treatment. The Indonesian study
was different in that a more prolonged (4 months)
iron treatment was applied, but also in that long pla-
cebo treatment was given as well to an anemic group.
Walter and Lozoff decided not to test this latter con-
dition for ethical reasons. The infants in the Indone-
sian study came from better socioeconomic back-
grounds, thus diminishing the participation of those
covariables associated with the socioeconomic en-
vironment. Although this study had a rigorous de-
sign, further information is needed to give a defini-
tive answer to the question of the reversibility of
anemia’s effects.

A different approach to the relationship between
anemia and behavior is being taken in a study by the
Neurophysiology Development Unit of INTA at the
University of Chile. Peirano and colleagues are re-
cording electrophysiologic signals during the sleep-
wake cycle. Preliminary analysis suggests that the
iron-deficient infants’ maturation patterns are dif-
ferent from those of iron-sufficient infants. Anemic
infants at 6 months show variations in the sleep-
wake cycle, including a greater level of variability in
respiration during sleep and marked motor activity
during the initial periods of sleep, making stabiliza-
tion more difficult. The study of motor activity with
polygraphic records during the sleep-wake cycle
shows that anemic infants have less mature motor
activity patterns, suggesting that motor neuro-
development is delayed. Anemic infants’ heart ac-
tivity patterns at 6 months are also immature. Vari-
ability of heart rate frequency is greater, which is
not modified by prolonged (6 months) iron treat-
ment.33,34

Registration of auditive-evoked potentials of the
brain stem at 6 months shows that both absolute
and interwave latencies in iron-deficient infants are
longer than those for iron-sufficient infants. Simi-
larly, central conduction time is longer. These ob-
servations suggest that the maturation of the central
nervous system (CNS) in anemic infants is delayed.
Nerve fiber and synaptic connection maturation dur-
ing the first 2 years of life produces a progressive
reduction of central conduction time. Anemic in-
fants continue to show delay after receiving pro-
longed oral iron treatment (4 months of treatment
of symptoms or 6 months of preventive treatment).
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Roncagliolo et al. found that iron deficiency anemia
adversely affected CNS development and suggested
that myelination of the nervous tissue was the mecha-
nism involved, owing to the central role played by
iron in myelination.35  The greater sensitivity of neu-
rophysiologic methods with respect to psychomo-
tor tests will make it possible to study the impact of
iron deficiency on the integrity of the CNS, espe-
cially with respect to the important role of cerebral
iron in myelination.

In summary, the studies described all show that
iron deficiency anemia negatively impacts develop-
ment. Adverse changes are not seen in nonanemic
iron-deficient infants. The severity, duration, and
time of onset of the deficiency are important fac-
tors to consider and should be studied further. The
reversibility of the changes observed is an additional
issue of great interest.

Preventive Studies

During the last 5 years, Lozoff and the Chilean re-
searchers have conducted a field trial in an attempt
to overcome the methodologic weaknesses of pre-
vious studies. Six-month-old infants received iron
supplementation or placebo until they reached 12
months, according to a randomized prospective de-
sign. Infants were selected based on the following
criteria: were full term with a birth weight > 3000 g,
received no phototherapy treatment for neonatal jaun-
dice, suffered from no chronic or acute illnesses,
and attended one of four health clinics in the Santiago
region. They were randomly assigned to receive ei-
ther iron supplements or non-iron-supplemented for-
mula (the latter corresponds to normal pediatric care
in the clinic). Only infants with normal iron levels
of Hgb (>105 g/L) at 6 months were included in the
study; anemic infants received iron treatment and
were part of a second protocol in the study. While
taking part in the study, each infant  received monthly
health care checks and weekly home visits by project
personnel to record growth and morbidity informa-
tion. Family background variables were also regis-
tered (e.g., socioeconomic level, home stimulation,
home stress level, and maternal intelligence).  The
infants were assessed at 12 months with the com-
plete Bayley scale, followed by a second complete
hematologic examination.

Preliminary results (n =944 [supplemented =625,
not supplemented =319]) indicate that the groups
were similar in their rates of growth, family vari-
ables, and hemoglobin levels when they entered the
study. At 12 months, however, the supplemented
group showed a lower level of anemia (Hgb < 110 g/
L) and less iron deficiency (Hgb <110 and two of

three abnormal biochemical parameters: MCV, FEP,
or ferritin). Of the supplemented group, 4% had
anemia and 15% had iron deficiency; of the
nonsupplemented group, 24% had anemia and 49%
had iron deficiency. No differences were found be-
tween the MDI and PDI indices for the two groups
(supplemented MDI = 104.1±12.6, PDI = 96.9±15.0;
nonsupplemented MDI = 105.1±11.2, PDI =
97.0±14.8). The power of detection of a three-point
difference between the groups was 90%.36

These results differ from those recently pub-
lished by Moffatt et al. in a study carried out in
Canada.37 In their randomized preventive trial, 283
infants were followed up to 15 months; half received
an iron-enriched formula and half received normal
formula. The groups were initially comparable in iron
status, development, and social variables. Differ-
ences in iron status were observed at 9 to 12 months,
with a reduction of anemia prevalence and iron defi-
ciency. However, in contrast with the Chilean study,36

the groups also displayed a psychomotor develop-
ment score (PDI) difference. The nonsupplemented
group showed a significant decrease in scores at 9
to 12 months, but the score spontaneously recov-
ered at 15 months. No change was noted in mental
development. The authors concluded that iron
supplementation forestalled an albeit transitory drop
in PDI scores and suggested the need for further
study.

The results of the study being carried out in Chile
only permit the conclusion that iron supplementa-
tion between 6 and 12 months did not improve MDI
or PDI scores, and that differences in achievement
noted between anemic and control groups at that
age may be explained by factors other than anemia.
There are some important methodologic differences
which must be taken into account. First, the exclu-
sion of anemic infants at 6 months introduced an
important change in relation to the timing of iron
deficiency. Anemia before 6 months of age may have
affected the infants’ CNS development in different
ways during this higher-growth period. The score
differences reported at 12 months may have corre-
sponded to iron deficiency anemia that started be-
fore 6 months of age, and chronicity of the anemia
may also have played an important role. Birth weight
(>3000 g)  may also have influenced the results by
delaying the appearance of anemia or by providing
the infant with an additional resilient component. A
favorable genetic inheritance may promote sound
prenatal development; this secure, resilient base may
protect against possible adverse physical and psy-
chologic postnatal factors in the postnatal period and
beyond.24 Finally, infants included in the preventive
trial enjoyed a prolonged period of breastfeeding as



130 Nutrition Reviews, Vol. 55, No. 4

a result of effective government policy. Data from
recent studies suggest that prolonged breastfeeding
has a beneficial effect on infant development and
neurologic maturity.38–42

Possible Explanatory Mechanisms

Findings regarding the relationship between malnu-
trition and development—both in animals and hu-
mans—are partially applicable to the issue of the
effects of anemia as a micronutrient deficiency.  This
similarity allows for the formulation of hypotheses
which help understand the association between early
anemia and psychomotor delay.  Sources of infor-
mation on biologic research offer insights into func-
tional changes in the nervous system during periods
of rapid brain growth.43 A growing body of studies
demonstrate the role of cerebral iron, especially in
the myelination process.5 Insufficient iron availabil-
ity during periods of rapid incorporation of this nu-
trient into brain tissue that coincide with periods of
myelination of nervous tissue may provide a physio-
logic explanation for observed behavioral changes.
Experimental evidence also suggests that cerebral
iron deficiency that occurs at an early stage persists
into adult life, even after recovery from anemia dur-
ing the first few months.3 This may explain the CNS
changes with maturity described by Peirano et al.33,34

Functional changes in the nervous system may
provoke behavioral modifications that, through
“functional isolation” (a concept derived from re-
search in malnutrition),44 help explain differences in
achievement between iron-deficient anemic infants
and others. Anemic infants, like infants suffering
from malnutrition, demonstrated behavioral charac-
teristics that limited their interactions with their
physical and social environment. Lozoff et al.7 and
Walter et al.26 reported emotional changes in task
orientation among anemic infants. Lozoff et al.30 also
showed changes in mother-child interactions, with
anemic infants remaining closer to their mothers and
less interested in exploring their surroundings. Be-
havioral changes observed during the first 2 years
of life persisted in the long term. Preschool children
who suffered from iron deficiency anemia at 12
months were less active and attentive at play than
their nonanemic peers.45 These continuing charac-
teristics may make their interactions with the envi-
ronment more difficult. The behavioral and emotional
patterns described above support the interpretation
that anemic infants are functionally isolated and may
explain the delay in their acquisition of motor and
mental skills.

Following a similar approach, Pollitt28 proposed
that physiologic changes caused by malnutrition af-

fect a child’s behavior and thus change the course
of normal development. Behavior is delayed but
eventually reaches normal levels of development.
Nutrition deficiencies that occur simultaneously with
important milestones in motor development (stand-
ing, walking independently) may cause a slight de-
lay in some motor behavior and may adversely af-
fect cognitive development. Standing and walking
independently change an infant’s referential position
in space, thus introducing new internal (propriocep-
tive and vestibular) and external (spatial organiza-
tion) signals. Pollitt postulates that the attainment of
new motor mechanisms triggers development
events.28

Behavior and developmental changes observed
in anemic infants are probably intensified by other
environmental conditions that impair normal devel-
opment. Anemia is more prevalent in poor popula-
tions, where iron in the diet is insufficient in relation
to an infant’s high demand. Likewise, it is probable
that in poor families, biologic and environmental risk
factors coexist.24,46 Thus, it is unlikely that the ob-
served differences in mental and motor development
scores in anemic infants are the result of only one
risk factor but, rather, are the consequence of a
combination of several associated risk factors.

In conclusion, case-control studies clearly show
an association between iron-deficient anemic infants
and a decrease in mental and motor development
index. This decrease is not observed in nonanemic
iron-deficient infants. However, the studies do not
yet allow for the formulation of a causal relation-
ship, only an associative relationship. The preven-
tive trial currently being carried out in Chile is in its
final phase of data collection and analysis, and we
hope to obtain relevant information soon. The study
design will allow us to address such factors as the
initial appearance of anemia and the reversibility of
changes through a combination of oral iron treat-
ment and a stimulation program to strength mother-
child relationships. Neurophysiologic studies will
allow a better understanding of the mechanisms in-
volved in iron deficiency anemia and behavior.
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