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abstract DESCRIPTION: Update of the US Preventive Services Task Force (USPSTF) 2006
recommendation on screening for iron deficiency anemia.

METHODS:The USPSTF reviewed the evidence on the association between change
in iron status as a result of intervention and improvement in child health
outcomes, as well as screening for and treatment of iron deficiency anemia
with oral iron formulations, in children ages 6 to 24 months.

POPULATION: This recommendation applies to children ages 6 to 24 months living
in the United States who are asymptomatic for iron deficiency anemia. It does
not apply to children younger than age 6 months or older than 24 months,
children who are severely malnourished, children who were born prematurely
or with low birth weight, or children who have symptoms of iron deficiency
anemia.

RECOMMENDATION: The USPSTF concludes that the current evidence is insufficient
to assess the balance of benefits and harms of screening for iron deficiency
anemia in children ages 6 to 24 months. (I statement)

The US Preventive Services Task
Force (USPSTF) makes
recommendations about the
effectiveness of specific preventive
care services for patients without
related signs or symptoms.

It bases its recommendations on the
evidence of both the benefits and harms
of the service and an assessment of the
balance. The USPSTF does not consider
the costs of providing a service in this
assessment.

The USPSTF recognizes that clinical
decisions involve more considerations
than evidence alone. Clinicians should
understand the evidence but
individualize decision-making to the
specific patient or situation. Similarly,
the USPSTF notes that policy and
coverage decisions involve
considerations in addition to the
evidence of clinical benefits and
harms.

SUMMARY OF RECOMMENDATION AND
EVIDENCE

The US Preventive Services Task Force
(USPSTF) concludes that the current
evidence is insufficient to assess the
balance of benefits and harms of
screening for iron deficiency anemia
in children ages 6 to 24 months.
(I statement)

Go to the Clinical Considerations
section for suggestions for practice
regarding the I statement.

RATIONALE

Importance

The estimated prevalence of iron
deficiency anemia in children ages 1 to 5
years in the United States is∼1% to 2%.1,2

Detection

There is convincing (older) evidence
that hemoglobin measurement has
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high sensitivity but low specificity for
detecting iron deficiency anemia
because the majority of cases of
childhood anemia are not caused by
iron deficiency.

Benefits of Early Detection and
Treatment

The USPSTF found inadequate
evidence on the effect of routine
screening for iron deficiency anemia in
asymptomatic children ages 6 to 24
months on growth or child cognitive,
psychomotor, or neurodevelopmental
outcomes. The USPSTF found no
studies that evaluated the direct effect
of routine screening programs on child
health outcomes. The USPSTF found
inadequate evidence (ie, no recent
studies that are generalizable to the
current US population) on the effects
of treatment of iron deficiency anemia
in children ages 6 to 24 months on
growth or child cognitive or
neurodevelopmental outcomes. No
studies directly assessed the
association between change in iron
status as a result of intervention and
improvement in child health
outcomes. This represents a critical
gap in the evidence.

Harms of Early Detection and
Treatment

The USPSTF found inadequate
evidence on the harms of routine
screening for iron deficiency anemia
in asymptomatic children ages 6 to 24
months. The USPSTF identified no
studies that evaluated the direct
harms of routine screening on child
health outcomes. The USPSTF found
inadequate evidence on the harms of
treatment of iron deficiency anemia
in children ages 6 to 24 months. The
USPSTF found no recent studies that
are generalizable to the current US
population and reported on the
harms of treatment of iron deficiency
anemia with iron.

USPSTF Assessment

The USPSTF concludes that the
evidence on screening for iron
deficiency anemia in asymptomatic

children ages 6 to 24 months to
prevent adverse growth, cognitive, or
neurodevelopmental outcomes is
lacking, and that the balance of
benefits and harms cannot be
determined.

CLINICAL CONSIDERATIONS

Patient Population Under
Consideration

This recommendation applies to
children ages 6 to 24 months living
in the United States who are
asymptomatic for iron deficiency
anemia (Fig 1). It does not apply to
children younger than age 6 months
or older than 24 months, children
who are severely malnourished,
children who were born prematurely
or with low birth weight, or children
who have symptoms of iron
deficiency anemia. Recommendations
regarding screening for iron
deficiency anemia in pregnant women
and iron supplementation during
pregnancy are addressed in
a separate recommendation
statement (available at www.
uspreventiveservicestaskforce.org).

Suggestions for Practice Regarding
the I Statement

Potential Preventable Burden

Estimates of the prevalence of iron
deficiency in children ages 1 to 3
years in the United States range from
8% to 14%, and approximately
one-third of these children also have
anemia.3 Based on 1999 to 2002
National Health and Nutrition
Examination Survey (NHANES) data,
the estimated prevalence of iron
deficiency anemia in children ages
12 to 35 months is 2.1%.1 Several
factors have been identified that may
increase a child’s risk for iron
deficiency anemia, including
prematurity or low birth weight, use
of non–iron-fortified formula or
introduction to cow’s milk in the first
year of life, and exclusive
breastfeeding without regular intake
of iron-fortified food after age 6
months. Demographic factors

associated with increased risk for iron
deficiency anemia include low
socioeconomic status and having
parents who are migrant workers or
recent immigrants. Additional factors
that may be associated with increased
risk for iron deficiency in children
include weight and height in the 95th
percentile or greater, bottle feeding
beyond the first year of life, having
a mother who is currently pregnant, or
living in an urban area. Evidence on
whether Hispanic ethnicity increases
children’s risk for iron deficiency has
been mixed, with some studies showing
an increased risk and others showing
no increased risk. Older data from
NHANES (1988–1994) showed that
Mexican American children were nearly
3 times more likely than white children
to have iron deficiency, whereas more
recent NHANES data from 1999 to
2002 found no increased risk in
Hispanic children.3 The USPSTF found
no studies that assessed the
performance of risk assessment tools to
identify children who are at increased
risk for iron deficiency anemia.

Some observational studies suggest
that iron deficiency anemia in early
childhood may be associated with
neurodevelopmental and behavioral
delays and poorer performance on
cognitive tests. However, concluding
that there is a direct causal link
between iron deficiency anemia and
these outcomes is difficult because of
the methodological flaws in these
studies and potential confounding
due to underlying nutritional and
socioeconomic differences between
groups.3 The aim of screening for iron
deficiency anemia in young children
is to identify and treat anemia before
it leads to poor child health outcomes.

Potential Harms

The harms of screening for iron
deficiency anemia have not been well
studied. Potential harms of screening
include false-positive results, anxiety,
and cost. Reported adverse events of
treatment with iron include limited
gastrointestinal symptoms, darkening
color of stool, staining of teeth and
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gums, and drug interactions with
other medications. The previous
USPSTF recommendation also noted
that accidental iron overdose can
occur in children receiving treatment
or supplementation with iron.

Current Practice

No recent nationally representative
data on the current rate of screening
are available.

Screening Tests

Although the evidence is insufficient to
recommend specific tests for screening,
measurement of serum hemoglobin or
hematocrit is often the first step.

Treatment and Interventions

In the United States, iron deficiency
anemia in children is usually treated
with oral iron. The usual dose in
infants and young children is 3 to 6

mg/kg of elemental iron per day in 2
to 3 divided doses.3

Other Approaches to Prevention

According to the Institute of Medicine,
the Recommended Dietary Allowance
for iron in infants ages 7 to 12 months
is 11 mg per day. In children ages 1 to
3 years, the Recommended Dietary
Allowance is 7 mg per day. Natural
food sources of iron include certain
fruits, vegetables, meat, and poultry.
The Institute of Medicine also notes
that nonheme iron, which is found in
vegetarian diets, may be less well
absorbed than heme iron, which is
found in diets containing meat;
therefore, the iron requirement may be
almost twice as much in children who
eat a purely vegetarian diet.4 Fortified
breads and grain products (such as
cereal) are also good sources of iron
for young children eating solid foods.5

Iron-fortified formula is another
source of iron for infants. Federally
regulated iron fortification of food
products in the United States began in
1941, and the iron content in enriched
grain products has increased over the
years.6 More than 50% of the iron in
the US food supply comes from iron-
fortified cereal grain products.5

Useful Resources

The USPSTF has published a separate
recommendation statement on
screening for iron deficiency anemia
and iron supplementation in pregnant
women (available at www.
uspreventiveservicestaskforce.org).

OTHER CONSIDERATIONS

Research Needs and Gaps

Although iron deficiency anemia
has been associated with

FIGURE 1
Screening for iron deficiency anemia in children: clinical summary.
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neurodevelopmental and cognitive
impairments and behavioral delays
based on observational data, studies
that show an improvement in these
health outcomes through treatment
are lacking. Studies that evaluate the
effects (short- and long-term) of
change in iron status on health
outcomes in settings similar to the
United States with respect to
nutrition, hemoparasite burden, and
socioeconomic status are needed.
Similarly, well-designed long-term,
controlled studies that evaluate the
benefits and harms of screening for
and early treatment of asymptomatic
iron deficiency anemia on health
outcomes (diagnosis of
neurodevelopmental, cognitive, or
behavioral disease rather than
hematologic indexes) are needed.

DISCUSSION

Burden of Disease

Iron is necessary for the production
of hemoglobin, an essential protein
found in red blood cells. Iron
deficiency occurs when body stores of
iron become depleted. Iron deficiency
can occur when there is an increased
need for iron (eg, during rapid growth
in infants and toddlers) or when
there is decreased iron intake and
absorption (eg, lack of iron sources in
the diet). Iron deficiency anemia
results when iron stores become so
low that hemoglobin synthesis is
impaired.

Iron deficiency is the most common
nutrient deficiency worldwide7 and in
the United States.8,9 It represents ∼40%
of cases of anemia in the United States.1

The estimated overall prevalence of
iron deficiency anemia in the United
States is 1% to 2% in children ages 1 to
5 years3 and 2.1% in children ages 12
to 35 months.1 Depending on the type
of study used to estimate rates, the
prevalence of iron deficiency in children
ages 1 to 3 years in the United States
ranges from 8% to 14%.3

The major concern about iron
deficiency anemia in infants and

young children is whether it causes
neurodevelopmental or behavioral
delays or cognitive impairment. Few
well-designed long-term studies on
the effects of iron deficiency anemia
in infancy and childhood on these
health outcomes are available. Based
primarily on observational data,
studies have found an association
between iron deficiency (with or
without anemia) in infancy and
childhood and impaired
neurodevelopment in older children.
Cognitive and behavioral delays in
children have also been found to be
associated with iron deficiency
anemia. However, these observational
studies have limitations due to the
types of measures reported and
confounding with nutritional and
socioeconomic factors, making
causation difficult to determine.3

Scope of Review

The USPSTF commissioned
a systematic review of the evidence to
update its 2006 recommendation on
screening for iron deficiency anemia.
The current review assessed the
evidence on young children ages 6 to
24 months. The USPSTF focused on
reviewing the evidence on the
association between change in iron
status as a result of intervention and
improvement in child health
outcomes, as well as treatment of iron
deficiency anemia with oral iron
formulations. The USPSTF considered
studies conducted in settings similar
to the United States in rates of
malnutrition, hemoparasite burden,
and general socioeconomic status.
The focus of the current
recommendation is on screening and
prevention of iron deficiency anemia;
however, findings on iron deficiency,
as reported by individual studies, also
are provided for a better
understanding of the potential
burden in the US population.

Accuracy of Screening Tests

Serum hemoglobin or hematocrit is
the primary screening test for iron
deficiency anemia. Hemoglobin is

sensitive for detecting iron deficiency
anemia; however, it is not sensitive
for detecting iron deficiency because
mild deficiency states may not affect
hemoglobin levels.3 Hemoglobin is
also nonspecific, as ∼60% of cases
of anemia result from causes other
than iron deficiency.1 The positive
predictive value of low hemoglobin
for iron deficiency in children age 12
months ranges from 10% to 40%.10

In infants, particularly before age 12
months, iron deficiency and iron
deficiency anemia often resolve
spontaneously, reducing the positive
predictive value of any screening test.
The sensitivity and specificity of other
single tests (eg, serum ferritin,
transferrin saturation, and
erythrocyte protoporphyrin) as
primary screening tools for iron
deficiency anemia have not been well
studied.11 Serum ferritin, often used
to measure iron status, acts as an
acute-phase reactant, so it should
ideally be measured in the absence of
infection or inflammation.3

Effectiveness of Early Detection and
Treatment

No studies directly evaluated the
effectiveness of screening for iron
deficiency anemia in asymptomatic
children ages 6 to 24 months and
reported on health outcomes. In
addition, no new studies of oral iron
treatment of iron deficiency anemia
in this age group were found. The
2006 evidence review reported on
older treatment trials that were not
included in this update because they
were found to be of poor quality or
were conducted in settings not
applicable to the current US
population. In 2006, the USPSTF
concluded that there was poor
evidence (conflicting studies) of the
effectiveness of interventions that
demonstrate improved health
outcomes, such as developmental
status, in asymptomatic children.

No studies applicable to the current
US population demonstrated an
association between change in iron
status as a result of intervention and
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improvement in child health
outcomes. Indirect evidence from 2
studies of iron supplementation in
iron-sufficient children found no
difference in growth or
developmental scale scores with
changes in iron status.3

Potential Harms of Screening and
Treatment

The USPSTF found no new studies
that reported on the harms of iron
treatment in children ages 6 to 24
months. The 2006 review concluded
that there was no evidence on the
harms of treatment but noted that
accidental iron overdose can occur in
children receiving treatment or
supplementation with iron. One older
trial from 1991 that was not included
in the previous review found no
difference in overall or specific
adverse events, including
gastrointestinal events.12

Estimate of Magnitude of Net Benefit

Overall, the USPSTF found insufficient
evidence on screening for iron
deficiency anemia in asymptomatic
children ages 6 to 24 months. The
USPSTF identified no studies that
evaluated the benefits or harms of
screening in this age group. Studies
on the benefits and harms of
treatment were generally older,
conducted in settings not considered
applicable to the current US
population, or of poor quality. The
USPSTF did not find sufficient
evidence to determine the balance of
benefits and harms of screening for
iron deficiency anemia and thus
cannot make a recommendation in
favor of or against screening.

Response to Public Comment

A draft version of this
recommendation statement was
posted for public comment on the
USPSTF Web site from March 31 to
April 27, 2015. A few comments
requested more information on which
populations are at increased risk for
iron deficiency anemia and to which
population the recommendation

applies. Existing language describing
risk factors for iron deficiency anemia
and the target population for this
recommendation was inserted earlier
in the statement to make this
information clearer. Some comments
also requested separate analyses of
certain high-risk populations.
Although the USPSTF sought this
information, limitations in the
evidence prevented it from
performing separate analyses. A few
comments noted that there was
ambiguity in how the terms “iron
deficiency” and “iron deficiency
anemia” were used. The
recommendation was reviewed to
ensure consistent use of each term
and language was added to better
explain that the focus of the
recommendation is on iron deficiency
anemia.

How Does Evidence Fit With Biological
Understanding?

Although associations have been
reported between iron deficiency and
iron deficiency anemia and poorer
neurodevelopmental measures, such
as lower scores on intelligence or
cognitive functioning tests, as well as
behavioral delays, trials showing that
treatment improves these outcomes
are lacking. One oft-cited study
conducted in Costa Rica reported on
long-term developmental outcomes
and found that compared with
children who had good iron status as
infants, children with chronic iron
deficiency at ages 12 to 23 months
who received treatment and had their
anemia resolve within 3 months still
scored lower on reading, writing,
arithmetic, and motor tests at ages 11
to 14 years, as well as tests of
cognitive function at age 19
years.13,14 This suggests that
preventing iron deficiency anemia
may be preferable to treating it once
it develops, or that perhaps other
nutrients or factors may be mediating
the association between iron
deficiency anemia and cognitive
function and may need to be
addressed in addition to iron.

UPDATE OF PREVIOUS USPSTF
RECOMMENDATION

This recommendation is consistent
with the 2006 recommendation
statement on screening for iron
deficiency anemia in children ages 6
to 12 months; however, this
recommendation has been expanded
to include children up to age 24
months. Both the 2006 and the
current recommendation statement
found insufficient evidence to
determine the balance of benefits
and harms of screening in young
children. Although the 2006
recommendation included
a statement on supplementation in
young children, the USPSTF has now
determined that given the current
widespread use of iron-fortified foods
in the United States, including infant
formulas and cereals, the impact of
making a recommendation on
physician-prescribed supplementation
is likely limited. For this reason, the
USPSTF decided to focus the current
recommendation on screening only.

RECOMMENDATIONS OF OTHERS

The Centers for Disease Control and
Prevention recommends screening
for iron deficiency anemia at ages 9 to
12 months, 6 months later, and then
annually from ages 2 to 5 years in
infants and preschool-age children
who are at high risk for iron
deficiency anemia.15 The Institute of
Medicine recommends screening at
age 9 months in full-term infants who
are breastfed or not receiving iron-
fortified formula. It recommends
screening by age 3 months in preterm
infants who are not receiving iron-
fortified formula. Only infants who
are found to have anemia at one of
these earlier screenings should be
rescreened routinely at ages 15 to 18
months.16 The American Academy of
Pediatrics recommends universal
screening for anemia at age 12
months and selective screening at any
age in children who are at increased
risk for iron deficiency or iron
deficiency anemia.17 Consistent with
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the USPSTF, the American Academy
of Family Physicians concludes that
the current evidence is insufficient to
assess the balance of benefits and
harms of screening for iron deficiency
anemia in children ages 6 to 24
months.18

MEMBERS OF THE US PREVENTIVE
SERVICES TASK FORCE

Members of the USPSTF at the time
this recommendation was finalized*
are Albert L. Siu, MD, MSPH, Chair
(Mount Sinai School of Medicine,
New York, and James J. Peters
Veterans Affairs Medical Center,
Bronx, NY); Kirsten Bibbins-Domingo,
PhD, MD, MAS, Co-Vice Chair
(University of California, San
Francisco, San Francisco, CA); David
Grossman, MD, MPH Co-Vice Chair
(Group Health, Seattle, WA); Linda
Ciofu Baumann, PhD, RN, APRN
(University of Wisconsin, Madison,
WI); Karina W. Davidson, PhD, MASc
(Columbia University, New York, NY);
Mark Ebell, MD, MS (University of
Georgia, Athens, GA); Francisco A.R.
García, MD, MPH (Pima County
Department of Health, Tucson, AZ);
Matthew Gillman, MD, SM (Harvard
Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA);
Jessica Herzstein, MD, MPH
(Independent Consultant,
Washington, DC); Alex R. Kemper, MD,
MPH, MS (Duke University, Durham,
NC); Alexander H. Krist, MD, MPH
(Fairfax Family Practice, Fairfax, and
Virginia Commonwealth University,
Richmond, VA); Ann E. Kurth, PhD,
RN, MSN, MPH (New York University,
New York, NY); Douglas K. Owens,
MD, MS (Veterans Affairs Palo Alto
Health Care System, Palo Alto, and
Stanford University, Stanford, CA);
William R. Phillips, MD, MPH
(University of Washington, Seattle,
WA); Maureen G. Phipps, MD, MPH
(Brown University, Providence, RI);
and Michael P. Pignone, MD, MPH

(University of North Carolina, Chapel
Hill, NC). Former USPSTF members
Virginia Moyer, MD, MPH, and Glen
Flores, MD, also contributed to the
development of this recommendation.

ABBREVIATIONS

NHANES: National Health and
Nutrition Examination
Survey

USPSTF: US Preventive Services
Task Force
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HIKING FOR SPEED: This summer, I was hiking along the part of the Appalachian
Trail that runs along the GreenMountains in Vermont. Mywife and I were enjoying
a leisurelypace, stopping frequently toadmire thevieworspotmushrooms,whenwe
suddenly heard a voice behind us ordering us out of the way. As we stepped aside,
a lone hiker with a staff blazed past us. He certainly did not pause to chat or admire
the view. It could be that he was trying to set a speed record.
As reported inTheNewYorkTimes (Sports: August 5, 2015),more andmore ultra-
fit athletes are attempting to record the fastest known time— or F.K.T. The idea is
that there are few new outdoor milestones to be achieved first, so athletes are
attempting to be the fastest over a particular route. The time over almost any trail,
mountain, or series of peaks can be recorded. For example, athletes post their time
completing California’s 223-mile JohnMuir Trail, the 2,189-mile AppalachianTrail,
or even how many days it took to climb all 58 of Colorado’s 14,000-foot peaks.
Verification and recording the various times and record times has become the
responsibility of an ultra-runner and former physicist who maintains a website
dedicated to endurance sports. Thewebsite is now the de facto record book of F.K.T.
Verification of claims can be a bit tricky, but with GPS devices and monitoring
software it is easier to track and document the route traveled by the athlete.
As formywifeandme,werelishwalkingorhiking the trail togetherandparticularly
enjoy stopping to smell the roses (or pine trees or drafts of air pushed up the
mountain side). I do not think we will set any speed record for any hike in Vermont.

Noted by WVR, MD
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