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The Burden of Suboptimal Breastfeeding in the United
States: A Pediatric Cost Analysis

WHAT’S KNOWN ON THIS SUBJECT: There have been several US
cost analyses, with the last being a 2001 non–peer-reviewed
study that showed a potential savings of $3.6 billion to increase
current rates to Healthy People goals. All these studies have been
somewhat limited in scope.

WHAT THIS STUDY ADDS: This study looked at more illnesses
than previous cost analyses, and we used the comprehensive
2007 AHRQ report on the impact of breastfeeding on a variety of
illnesses. We conclude that the yearly economic impact is $13
billion.

abstract
BACKGROUND AND OBJECTIVE: A 2001 study revealed that $3.6 billion
could be saved if breastfeeding rates were increased to levels of the
Healthy People objectives. It studied 3 diseases and totaled direct and
indirect costs and cost of premature death. The 2001 study can be
updated by using current breastfeeding rates and adding additional
diseases analyzed in the 2007 breastfeeding report from the Agency for
Healthcare Research and Quality.

STUDY DESIGN: Using methods similar to those in the 2001 study, we
computed current costs and compared them to the projected costs if
80% and 90% of US families could comply with the recommendation to
exclusively breastfeed for 6 months. Excluding type 2 diabetes (be-
cause of insufficient data), we conducted a cost analysis for all pediat-
ric diseases for which the Agency for Healthcare Research and Quality
reported risk ratios that favored breastfeeding: necrotizing enteroco-
litis, otitis media, gastroenteritis, hospitalization for lower respiratory
tract infections, atopic dermatitis, sudden infant death syndrome,
childhood asthma, childhood leukemia, type 1 diabetes mellitus, and
childhood obesity. We used 2005 Centers for Disease Control and Pre-
vention breastfeeding rates and 2007 dollars.

RESULTS: If 90% of US families could comply with medical recommen-
dations to breastfeed exclusively for 6 months, the United States would
save $13 billion per year and prevent an excess 911 deaths, nearly all of
whichwouldbe in infants ($10.5billionand741deathsat80%compliance).

CONCLUSIONS: Current US breastfeeding rates are suboptimal and
result in significant excess costs and preventable infant deaths. Invest-
ment in strategies to promote longer breastfeeding duration and ex-
clusivity may be cost-effective. Pediatrics 2010;125:e1048–e1056
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As health care costs spiral higher, an
updated estimate of the economic im-
pact of breastfeeding would help in
setting future breastfeeding policies.
To date, there has not been a compre-
hensive pediatric cost analysis on US
breastfeeding; most analyses have ex-
amined only 3 to 5 diseases and did not
include most deaths.1–5

The most recent and widely cited US
analysis, by Weimer5 in 2001, exam-
ined the economic impact of breast-
feeding for 3 diseases: necrotizing
enterocolitis (NEC), otitis media
(OM), and gastroenteritis. This gov-
ernment study revealed a potential
savings of $3.6 billion if breastfeed-
ing rates were increased from cur-
rent rates to the Healthy People 2010
objectives for initiation and 6-month
duration.6

Weimer used breastfeeding rates col-
lected by the infant formula industry
(64% in hospital and 29% at 6 months),
because his analysis predated the col-
lection of government data.7 He as-
sumed, incorrectly, that industry rates
represented exclusive breastfeeding.
In 2007, the Agency for Healthcare Re-
search and Quality (AHRQ) produced a
comprehensive analysis of the evi-
dence for the impact of breastfeeding
on a host of diseases of children and
mothers.8

METHODS

We updated Weimer’s figures by using
the risk ratios from the AHRQ report
alongwithmore recent data on breast-
feeding rates, disease incidence, and
cost. Excluding type 2 diabetes, we an-
alyzed all the diseases in offspring for
which the AHRQ report found a risk re-
duction with any or exclusive breast-
feeding: NEC, OM, gastroenteritis, hos-
pitalization for lower respiratory tract
infections (LRTIs) during infancy,
atopic dermatitis (AD), sudden infant
death syndrome (SIDS), childhood leu-
kemia, childhood asthma, type 1 diabe-
tes (T1D) mellitus, and obesity. We
excluded type 2 diabetes, because
the breastfeeding durations used in
the AHRQ analysis were not clearly
defined.

Overall Methodology

We used breastfeeding data from the
2005 birth cohort of the National Im-
munization Survey by the Centers for
Disease Control and Prevention (CDC)7

the most recent year for which final
results have been reported. To define
any breastfeeding, the survey asks re-
spondents if they have “ever breastfed
or fed breast milk.” Exclusivity was de-
fined as not having fed anything other
than breast milk, including water, in-
fant food, juice, formula, cow’s milk, or
sugar water. Duration was defined by

asking how old the child was when he
or she “completely” stopped breast-
feeding or being fed breast milk.9

Following Weimer and others, those in-
fants not classified as “breastfeeding”
were classified as “nonbreastfeeding,”
2 mutually exclusive categories.

We obtained the differential incidence
of disease in breastfed and nonbreast-
fed subjects at the current rate of
breastfeeding by using the following
formula: x� s/(br� 1� b), where x is
the incidence in nonbreastfed sub-
jects, s is the overall incidence of the
disease, b is the current breastfeeding
rate, and r is the odds ratio (OR) in
favor of breastfeeding. The incidence
of disease in breastfed subjects is xr.

We used the same overall methods as
Weimer. We calculated the numbers of
breastfed infants and nonbreastfed in-
fants by multiplying breastfeeding
rates and nonbreastfeeding rates by
the numbers of births in 2005. We used
the 2 disease incidences to calcul-
ate the number of cases of disease in
breastfed and nonbreastfed subjects,
added these figures together, and then
multiplied the total number of cases by
the cost per case. We repeated all the
calculations by using the breastfeed-
ing rates specified in the Healthy Peo-
ple 2010 goals (Table 1) and rates of
80% and 90% compliance with medical
recommendations (6 months of exclu-
sive breastfeeding, with continued
breastfeeding for at least 1–2 years of
life).10–12 Cost impact was determined
by subtracting projected costs from
current costs.

We included both direct and indirect
costs for each disease, as well as the
cost of premature death from NEC, SIDS,
childhood asthma, childhood leukemia,
LRTI, and T1D during childhood. We used
the breastfeeding types and durations
from the AHRQ conclusions for each dis-
ease. Following the AHRQ conclusions,
we used “any breastfeeding” for 5 dis-
eases, “exclusive breastfeeding” for 4

TABLE 1 Healthy People 2010 Goals for Breastfeeding, and Actual US Breastfeeding Rates From
2005 Reported in Final CDC Data From the National Immunization Survey

Type and Duration of Breastfeeding Healthy People
2010 Goals, %

Actual Rates,
2005, %

Initiation/early postpartum 75 74.10
Exclusive breastfeeding at 2 d (no goal) 55.60
Any breastfeeding at 6 mo 50 42.90
Any breastfeeding at 12 mo 25 21.50
Exclusive breastfeeding at 3 mo 40 32.10
Exclusive breastfeeding at 6 mo 17 12.30
Extrapolated any breastfeeding at 3 mo 62.50 58.50
Extrapolated exclusive breastfeeding at 4 mo 32.10 25.50
Extrapolated exclusive formula feeding at 3 mo 25 25.90

Shown are extrapolated rates referred to in the text.
Data source: Department of Health and Human Services. Breastfeeding among US children born 1999–2006, CDC National
Immunization Survey. Available at: www.cdc.gov/breastfeeding/data/NIS�data/index.htm.
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diseases, and both types for 1 disease
(OM). For conditions of infancy, we used
incidence in the first year of life.

Census data for 2005 showed 4.14 mil-
lion live births and 80.8 million per-
sons younger than 20 years.13 All costs
described here are in 2007 dollars,
converted by using the Consumer
Price Index.14 Whenever possible, we
used US cost and mortality data. When
calculating the cost of years of treat-
ment for chronic disease, we dis-
counted costs to present value by us-
ing an inflation-free discount rate of
3%, because costs are expected to
grow at least as fast as general infla-
tion. We used the same cost for prema-
ture death used byWeimer, adjusted to
2007 dollars, or $10.56 million per
death. Weimer used the labor-market
approach (revealed-preference model),
which reflects higher wages people
demand for accepting risky jobs. Cost-
of-death estimates vary widely, but our
numbers are roughly in the middle of
the range surveyed by Hirth et al,15 ad-
justed for age and inflation.

Disease-Specific Methodology

Disease-specific methodology for all
diseases are listed in Table 2.

Otitis Media

According to the AHRQ report, the OR of
OM for exclusive breastfeeding for 3 or 6
months is 0.5 compared with exclusive
formula feeding, and 0.77 for any breast-
feeding compared with exclusive for-
mula feeding. To be conservative, we
used current breastfeeding rates at 3
months.7 We used recent data that
showed that the overall incidence is 1.9
episodes in children6 to 11monthsold.16

Recent government estimates of direct
and indirect costs of OM average $291
per episode.17

We calculated the costs for exclusively
breastfed (EBF), exclusively formula-
fed (EFF), and the remaining infants
(100%� [EFF� EBF]) for 3 months by

using the appropriate ORs and then
added these costs. For those not EBF or
EFF, we used the ORs for “any breast-
feeding.” Any breastfeeding includes
EBF infants, so that any EBF and EFF will
total �100%. Our group of remaining
infants excluded EBF infants and in-
cluded weaned infants. Because we
could not separate out partially breast-
fedandweaned infants,weused thecon-
servative “any breastfeeding” ORs, un-
derestimating the current cost.

Gastroenteritis

The AHRQ report highlighted a 2006
study that showed an OR of 0.36, which
used almost no mixed-fed infants.18 Re-
cent data showed that the incidence of
ambulatory visits in children younger
than 1 year for gastroenteritis is
0.222,19 with a hospitalization rate of
�0.00298.20 The average direct costs
of a visit and hospitalization are $66.15
and $2395, respectively.21 Outpatient
indirect costs are $273, which includes
time missed from work and perso-
nal expenses.22 We conservatively as-
sumed that the indirect costs for hos-
pitalization would be the same. The
number of deaths was too small to
count reliably.23

Necrotizing Enterocolitis

We used the risk ratio of 0.42 from the
meta-analysis performed by the AHRQ
authors. In 2005, 6.71% of births were
at low birth weight (LBW) (1500–2499
g), and 1.49% were at very low birth
weight (VLBW) (�1500 g).24 In 2006,
there were 1047 cases of NEC in LBW
infants and 2554 in VLBW infants.25 Hos-
pital stays for NEC averaged 95 (medi-
cal) and 142 (surgical) days,26 so we
considered the infants to have been
EBF for 3 months and compared that
with the Healthy People goal of 40%.

A 2006 study27 revealed that the initiation
rate in infants born at 32 weeks’ gesta-
tion was only 82% of that for term in-
fants. We assumed that EBF rates in
those infants most likely to get NEC are

82% of the EBF rates for term infants, or
26.3%.

We used a 2002 study26 in which excess
direct costs in VLBW infants were
shown to be $260 506 for surgical NEC
and $140 858 for medical NEC, com-
pared with infants of similar weights
without NEC. For the cost of NEC in LBW
infants, we used Weimer’s figure for
surgical NEC: $150 406. Using the pro-
portion of medical/surgical costs
found in VLBW infants, we extrapolated
the cost of medical NEC in LBW infants
to be $81 219. We used an incidence of
surgical NEC as 0.4 in LBW infants28 and
0.43 in VLBW infants.26 For indirect
costs, we assumed that 1 parent would
miss a half-day of work for the dura-
tion of the stay, at a cost of $38.3 per
day (using average young adult wages
of $28 000 per year29). We used a mor-
tality rate of 5.8% in LBW infants and
20% in VLBW infants,25 which is consis-
tent with 2005 infant mortality data.30

Hospitalization for LRTI

The AHRQ report showed an OR of 0.28
for LRTI hospitalization for infants who
were EBF for 4 months. Of 286 739
infectious-disease hospitalizations in
infants in 2003, 59% were for LRTI,20

with median hospital charges of
$4338.31 There were 303 infant deaths
from LRTI in 2005.23 Indirect costs were
estimated (in a German study, the di-
rect costs in which were similar32) at
$342 per case in infants younger than
12 months32 by using the 2004 cur-
rency conversion rate of 0.724€/$.

Atopic Dermatitis

The AHRQ reports noted an OR of 0.68
for 3 months of exclusive breastfeed-
ing and the development of AD in chil-
dren younger than 4.5 years. The cu-
mulative incidence is 16.5% up to age
2.33 In 1 analysis, the annual direct and
indirect costs per case totaled $991
per patient-year.34 In another analysis,
annual direct and indirect costs to-
taled $787.35 To be conservative, we
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used the lower number and assumed 6
years of treatment.

Sudden Infant Death Syndrome

The AHRQ authors performed their
own meta-analysis and found an ad-
justed OR of 0.64 for any breastfeeding,
but durations were not well defined.

Given the significant effect of breast-
feeding on SIDS and its resultant effect
on overall infant death and costs, we
felt that it was important to include
SIDS in our analysis. A high-quality
2009 German study revealed that ex-
clusively breastfeeding infants at 1
month reduced the risk by half, but any

breastfeeding in the month before
death reduced the risk by 71%,36 which
supports the hypothesis that lower
arousal levels found in actively breast-
feeding infants are protective. Approx-
imately three-fourths of SIDS cases oc-
cur between 2 and 6months of age. For
these reasons, we used any breast-

TABLE 2 Figures and Assumptions Used in Calculating Cost Impact for Each Disease (2007 Dollars)

Type and
Duration of
Breastfeeding

OR in Favor of
Breastfeeding

Overall Incidence Treatment
Duration, y

Cost

OM EBF and any
breastfeeding
for 3 mo

0.77 for any breastfeeding;
0.5 for EBF

1.9 episodes in first
year (reported data
are for children 6–11
mo old)

NA $156 direct case per episode; $291 total
cost per episode

Gastroenteritis EBF for 6 mo 0.36 0.222 ambulatory visits;
0.00298
hospitalizations in
infants�1 y old

NA $66 direct cost per outpatient visit; $2395
direct cost per hospitalization; $339
total costs per outpatient visit; $2668
total cost per hospitalization

NEC Exclusively breast
milk-fed for 3
mo

Risk ratio of 0.42 LBW infants: 0.00308
infants; VLBW
infants: 0.0414

NA LBW: $150 406 direct cost surgical NEC:
$81 219 direct cost medical NEC VLBW:
$260 506 direct cost surgical NEC;
$140 858 direct cost medical NEC LBW:
$155 845 total cost surgical NEC;
$84 858 total cost medical NEC; VLBW:
$265 945 total cost surgical NEC;
$144 497 total cost medical NEC

NEC deaths Exclusively breast
milk-fed for 3
mo

0.42 LBW: 0.058 of NEC;
VLBW: 0.20 of NEC

NA $10 560 000 per case

Hospitalization for LRTI EBF for 4 mo 0.28 0.0409 NA $4338 direct cost per case; $4680 total
cost per case

Deaths from LRTI EBF for 4 mo 0.28 0.0000732 NA $10 560 000
AD EBF for 3 mo 0.68 0.165 cumulative

incidence for first 2 y
of life

6 $393 direct cost per y; $2131 direct costs
per case; $787 total cost per y; $4263
total cost per case

SIDS Any breastfeeding
for 6 mo

0.64 0.00054 NA $10 560 000

Childhood asthma Any breastfeeding
for 3 mo

0.73 0.127 cumulative
incidence during
childhood

10 $453 direct cost per y; $3633 direct cost
for 10 y; $774 total cost per y; $6602
total cost per case

Childhood deaths from
asthma

Any breastfeeding
for 3 mo

0.73 0.00000273 NA $10 560 000

Childhood leukemia Any breastfeeding
for 6 mo

0.81 for ALL; 0.85 for AML 0.0000321 for ALL (74%
of cases) 0.0000113
for AML

$136 444 direct cost per case; $153 617
total cost per case

Deaths from leukemia Any breastfeeding
for 6 mo

0.81 for ALL; 0.85 for AML 10.1% mortality in ALL;
39.8% mortality in
AML

NA $10 560 000

T1D Any breastfeeding
for 3 mo

0.77 (average of 2 OR listed
in AHRQ: 0.81 and 0.73)

0.000186 40, with 9-y
latency

$4390 direct cost per y; $77 463 direct
per case; $7378 total cost per y;
$130 187 total cost per case

Deaths from T1D Any breastfeeding
for 3 mo

0.75 0.00000121 NA $10 560 000

Childhood obesity Any breastfeeding
for 3 mo

0.93 0.176 by age 19 y From midpoint
of each age
cohort to
age 40 y

$1460 direct cost per y; $28 758 direct
cost per case; $2285 total per y;
$36 040 total cost per case

Direct and indirect costs of illness treatment exclude the costs of premature death, which are noted separately. NA indicates not applicable.
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feeding at 6 months. To be conserva-
tive, we used the AHRQ OR of 0.64.

Childhood Asthma

The AHRQ report noted that any breast-
feeding for 3 months lowers the over-
all risk of childhood asthma by 27%.
The overall incidence of asthma in chil-
dren is 0.127,37 which we used as the
cumulative incidence in the 2005 birth
cohort, with a yearly cost of $773, ex-
cluding costs of deaths.38 We assumed
10 years of treatment. The CDC has es-
timated that 200 people younger than
18 die annually,39 and we assumed that
this would be the cumulative incidence
of death in the 2005 birth cohort.

Childhood Leukemia

The AHRQ report noted ORs of 0.80 and
0.85, respectively, for 6 months of any
breastfeeding and the development of
acute lymphocytic leukemia (ALL) and
acute myelogenous leukemia (AML).
There are now 3500 cases per year in
people younger than 20.40 The report’s
authors stated that 74% of leukemia is
ALL, and for the purpose of this analy-
sis, we assumed the remainder to be
AML.41 To calculate overall incidences,
we divided the number of cases of
each type of childhood leukemia by the
population of persons younger than
20.42 We used these figures to calculate
the number of cases expected in the
2005 birth cohort, with an average di-
rect cost per case of ALL of $136 444.43

Cost data on AML has been sparse, but
the literature suggests it is at least
that much,44 so we used this figure for
all childhood leukemia. Indirect costs
from lost parental wages were
$17 172.45 Five-year mortality rates for
ALL and AML are 10.1% for children
younger than 5 and 39.8% for children
younger than 15, respectively.40

Type 1 Diabetes

The AHRQ reported an OR of 0.75 for
any breastfeeding for 3 months. There
are 15 000 new cases per year in peo-

ple younger than 20 years.46 We used
this figure as the number of cases for
the 2005 birth cohort. Direct costs are
$4390 per year for children.47 The
American Diabetes Association has es-
timated direct yearly costs for diabet-
ics at $11 744 per year, of which $6649
is attributable to diabetes.48 The has
CDC estimated that the direct and indi-
rect costs for all diabetes is $174 bil-
lion/year, and 23.6 million people have
the disease, averaging $7378 per
person-year.49 We used the CDC figure.
We assumed 40 years of treatment, be-
ginning after a 9-year latency.

In 2005, there were�97 deaths in per-
sons younger than 20 that resulted
from diabetes,50 which we presumed
were all because of T1D, so we as-
sumed 97 deaths expected in the 2005
birth cohort.

Obesity

The AHRQ authors discussed the ORs
from 3 meta-analyses in favor of
breastfeeding, which ranged from a
4% risk reduction permonth of breast-
feeding (0.68 for 9 months),51 to a
meta-analysis that showed an OR of
0.93.52 The latter article heavily de-
pended on 1 very large study that re-
vealed an adjusted OR at 3 to 6 months
of 0.91 and 0.76 for more than 12
months.53 To be conservative, we used
3 months of any breastfeeding with an
OR of 0.93, in keeping with the AHRQ’s
conclusion that the risk reduction is
small, andwe examined only childhood
obesity. However, available research
results suggest that the OR would be
lower for durations of at least 6 to 12
months.53 For cost, we used direct
medical costs of childhood obesity, to-
taling $14 billion/year.54,55 To obtain the
incidence of childhood obesity, we
used data from the National Health and
Nutrition Examination Survey, which
breaks down the prevalence according
to 3 age groups: 2 to 5, 6 to 11, and 11 to
19 months.56 For each age cohort, we

took the present value of a payment
stream of $1460 per year ($14 billion
divided by the total number of obese
persons younger than 20), beginning
at themidpoint of the cohort age range
and ending at age 40. We prorated
those present values by the population
in each cohort, resulting in a total cost
per patient of $36 040. Although only
80% of obese children become obese
adults, the costs of adult obesity are
�20% higher than those for children,
resulting in the same overall cost if
one counts all obese children to the
age of 40. We used the cumulative inci-
dence of 0.176 by age 19. There are few
data on indirect costs of childhood
obesity, but total indirect costs are es-
timated to be $65.6 billion,57,58 which
we divided by the number of obese per-
sons (63.6 million),57 or $1031, and
multiplied by 80% to reflect lower
costs in childhood. Thismay be conser-
vative, because obese adolescents
have annual incomes of more than
$9000 lower than their peers 7 years
later.59 We found insufficient data on
death rates in children from obesity to
include mortality costs.

RESULTS

If 90% of US families could comply
with the medical recommendations to
breastfeed exclusively for 6 months,
the United States could save $13 bil-
lion/year and prevent an excess 911
deaths annually, 95% of which would
be of infants (see Table 3 and Figs 1, 2,
and 3). With 80% compliance, savings
would be $10.5 billion, with 741 deaths
prevented. If the Healthy People 2010
goals were met, savings would be $2.2
billion, with 142 deaths prevented. The
biggest costs (74%) are for premature
deaths. Costs of OM, atopic dermatitis,
and childhood obesity also are sub-
stantial. Of the $13 billion, 17% ($2.2
billion) are direct medical costs and
9% are indirect costs.
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DISCUSSION

To our knowledge, this is the first peer-
reviewed US cost analysis on breast-
feeding since 1999 and the only analy-
sis to include as many as 10 diseases.
Riordan1 analyzed 4 illnesses of in-
fancy in the United States, and Ball and
Wright 2 analyzed 3 by using US and
Scottish subjects. Australian costs
were analyzed in 2 studies.60,61 Labbok4

examined 5 types of diseases and the
cost-effectiveness of breastfeeding, in-
cluding costs of paid maternity leave,
lactation support, and infant formula.

There remains a marked gap between
medical recommendations around in-
fant feeding and current US rates, which
results in substantial economic impact,
most of which comes from direct effects
on the health and mortality of infants,
along with a significant contribution
from childhood obesity. Framed another
way, the United States incurs $13 billion
in excess costs annually and suffers 911
preventable deaths per year because
our breastfeeding rates fall far below
medical recommendations. Substantial
gains could be made with exclusive
breastfeeding for 4 months and any
breastfeeding at 6 months.

Gastroenteritis was the only disease en-
tity for which our cost analysis was
based on exclusive breastfeeding for 6
months.

Although the United States is making
progress toward the Healthy People
2010 objectives, a national coordi-
nated effort to reach more ambitious
breastfeeding objectives may be justi-
fied. Our Healthy People savings are
lower than are Weimer’s, in part be-
cause we are closer to some of the
Healthy People goals and in part be-
cause Weimer overestimated the num-
bers of deaths from NEC, which com-
prised nearly $3.2 billion (89%) of the
$3.6 billion in his analysis.

Our study was limited by inconsisten-
cies in some of the data used for our

FIGURE 1
Excess costs resulting from pediatric disease at current breastfeeding rates compared with pro-
jected costs if 90% of US families could comply with medical recommendations to breastfeed exclu-
sively for 6 months (total: $12.97 billion [2007 dollars]).

FIGURE 2
Excess costs from pediatric disease, excluding deaths, at current US breastfeeding rates compared
with projected costs if 90% of US families could comply with the medical recommendation to breast-
feed exclusively for 6 months (total: $3.35 billion [2007 dollars]).

TABLE 3 Excess Costs and Excess Deaths at Current Breastfeeding Rates Compared With Projected
Costs if 90% or 80% of US Parents Could Comply With the Medical Recommendation to
Breastfeed Exclusively for 6 mo

Excess Costs Compared With
90% Compliance (Excess
Deaths), 2007 $US

Excess Costs Compared With
80% Compliance (Excess
Deaths), 2007 $US

Total 12 974 676 651 (911) 10 491 841 489 (741)
SIDS 4 725 328 464 (447) 3 722 074 013 (352)
NEC deaths 2 631 165 267 (249) 2 218 109 495 (210)
LRTI deaths 1 820 102 146 (172) 1 537 915 767 (146)
OM 908 793 396 765 766 295
AD 601 358 918 497 497 274
Childhood obesity 592 100 121 404 195 504
LRTI hospitalization 451 592 572 381 578 219
Childhood asthma 335 796 234 229 194 255
NEC 266 536 884 219 843 084
Childhood asthma deaths 216 869 872 (21) 148 022 294 (14)
Gastroenteritis 186 016 678 162 076 307
Childhood leukemia deaths 133 422 239 (13) 133 422 239 (13)
Childhood T1D deaths 95 231 472 (9) 64 999 258 (6)
T1D 8376 168 5717 067
Childhood leukemia 1986 220 1430 416
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assumptions, especially around costs
and breastfeeding durations. To com-
pensate, we erred on the side of con-
servative estimates. In addition, for the
4 diseases analyzed that used exclu-
sive breastfeeding, we were unable to
incorporate the effects of mixed feed-
ing. We believe that true costs are
higher, and excess deaths from SIDS
are likely higher, given the compelling
data published after the AHRQ report.36

Following the AHRQ report, our study
does not include costs for illnesses
that are too mild to require a doctor’s

visit, which can nonetheless result in
substantial parental time missed from
work.62 We omitted adult deaths from
childhood asthma, T1D, and obesity,
costs of childhood asthma that persist
into adulthood, and other adult disabil-
ity. We also could not include type 2
diabetes, although these costs are par-
tially represented in the obesity analysis.
The strength of our study comes largely
from our analysis of a large number of
diseases inamannerconsistentwith the
most widely cited previous study while
using the AHRQ data set.

Future analyses that examine out-
comes of mixed feeding and former
breastfeeding, as opposed to “any
breastfeeding,” would be useful. A cost
analysis that includes maternal dis-
ease, lactation support, paidmaternity
leave, and formula is warranted.

CONCLUSIONS

By allowing breastfeeding rates to con-
tinue at their current levels, rather
than implementing supports to help
more families follow medically recom-
mended guidelines, the United States
incurs billions of dollars in excess
costs and hundreds of preventable in-
fant deaths. Action to improve breast-
feeding rates, duration, and exclusiv-
ity, including creation of a national
infrastructure to support breastfeed-
ing, could be cost-effective.

ACKNOWLEDGMENTS
We thank Audrey Naylor, Julie Smith,
Marsha Walker, Linda Smith, and
Miriam Labbok.

REFERENCES

1. Riordan JM. The cost of not breastfeeding: a
commentary. J Hum Lact. 1997;13(2):93–97

2. Ball T, Wright A. Health care costs of
formula-feeding in the first year of life. Pe-
diatrics. 1999;103(4 pt 2):870–876

3. Ball TM, Bennett DM. The economic impact
of breastfeeding. Pediatr Clin North Am.
2001;48(1):253–262

4. Labbok M. Cost benefit analysis for breast-
feeding in the United States: is supporting
exclusive breastfeeding worth the costs? In:
Michaels D, ed. Breastfeeding Annual Inter-
national 2001. Washington, DC: Platypus
Media; 2001:187–194

5. Weimer J. The Economic Benefits of Breast-
feeding: A Review and Analysis. Washington,
DC: Food and Rural Economics Division Eco-
nomic Research Service, US Department of
Agriculture; 2001

6. Centers for Disease Control and Prevention;
Health Resources and Services Administra-
tion. Healthy People 2010 Volume II. Avail-
able at: www.healthypeople.gov/document/
HTML/Volume2/16MICH.htm#�Toc494699668.
AccessedMay 4, 2009

7. Department of Health and Human Services.
Breastfeeding among US children born

1999 –2006, CDC National Immunization
Survey. Avai lable at : www.cdc.gov/
breastfeeding/data/NIS�data/index.htm.
Accessed August 12, 2008

8. Ip S, ChungM, Raman G, et al. Breastfeeding
and Maternal and Infant Health Outcomes
in Developed Countries. Rockville, MD:
Agency for Healthcare Research and
Quality; 2007. Evidence report/technology
assessment No. 153

9. Centers for Disease Control and Prevention.
NIS survey methods. 2009. Available at:
www.cdc.gov/breastfeeding/data/NIS�data/
survey�methods.htm. Accessed September 7,
2009

10. Gartner LM, Morton J, Lawrence RA, et al.
Breastfeeding and the use of human milk.
Pediatrics. 2005;115(2):496–506

11. American Academy of Family Physicians. Family
physicians supporting breastfeeding. 2008.
Available at: www.aafp.org/online/en/home/
policy/policies/b/breastfeedingpositionpaper.
html. Accessed January 20, 2009

12. World Health Organization/United Nations
Children’s Fund. WHO/UNICEF Global Strat-
egy for Infant and Young Child Feeding.

Geneva, Switzerland: World Health Org-
anization; 2003

13. US Census Bureau. National and state pop-
ulation estimates: annual population esti-
mates 2000–2005. Available at: www.census.
gov/popest/states/NST-ann-est2005.html. Ac-
cessed June 7, 2009

14. Bureau of Labor Statistics. Inflation calcula-
tor. 2009. Available at: www.bls.gov/data/
inflation_calculator.htm. Accessed April to
October 2009

15. Hirth RA, ChernewME, Miller E, Fendrick AM,
Weissert WG. Willingness to pay for a
quality-adjusted life year: in search of a
standard. Med Decis Making. 2000;20(3):
332–342

16. Chonmaitree T, Revai K, Grady JJ, et al. Viral
upper respiratory tract infection and otitis
media complication in young children. Clin
Infect Dis. 2008;46(6):815–823

17. Agency for Healthcare Research and Quality.
Management of acute otitis media, appendix
A. Available at: www.ncbi.nlm.nih.gov/books/
bv.fcgi?rid�hstat1.chapter.21026. Accessed
October 7, 2009

18. Quigley MA, Cumberland P, Cowden JM, Ro-
drigues LC. How protective is breastfeeding

FIGURE 3
Excess pediatric deaths at current US breastfeeding rates, compared with projected deaths if 90% of
US families could breastfeed exclusively for 6 months (total: 911 deaths).

e1054 BARTICK and REINHOLD
. Provided by Swets Info Services 44524075 on May 4, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


against diarrheal disease in infants in
1990s England? A case-control study. Arch
Dis Child. 2006;91(3):245–250

19. Pont SJ, Grijalva CG, Griffin MR, Scott TA,
Cooper WO. National rates of diarrhea-
associated ambulatory visits in children.
J Pediatr. 2009;155(1):56–61

20. Yorita KL, Holman RC, Sejvar JJ, Steiner CA,
Schonberger LB. Infectious disease hospi-
talizations among infants in the United
States. Pediatrics. 2008;121(2):244–252

21. Zimmerman CM, Bresee JS, Parashar UD,
Riggs TL, Holman RC, Glass RI. Cost of
diarrhea-associated hospitalizations and
outpatient visits in an insured population of
young children in the United States. Pediatr
Infect Dis J. 2001;20(1):14–19

22. Avendaño P, Matson DO, Long J, Whitney S,
Matson CC, Pickering LK. Costs associated
with office visits for diarrhea in infants and
toddlers. Pediatr Infect Dis J. 1993;12(11):
897–902

23. Centers for Disease Control and Prevention,
National Center for Health Statistics. Table 5:
infant deaths and infant mortality for 130 se-
lected causes—United States 2004, final
2004 and preliminary 2005. Available
at : www.cdc.gov/nchs/data/hestat/
preliminarydeaths05�tables.pdf#5. Accessed
Oct 7, 2009

24. Hamilton B, Martin J, Ventura S. Births: pre-
liminary data for 2005. Natl Vital Stat Rep.
2006;55(11):1–18

25. Holman RC, Stoll BJ, Curns AT, Yorita KL,
Steiner CA, Schonberger LB. Necrotising en-
terocolitis hospitalisations among neo-
nates in the United States. Paediatr Perinat
Epidemiol. 2006;20(6):498–506

26. Bisquera JA, Cooper TR, Berseth CL. Impact
of necrotizing enterocolitis on length of stay
and hospital charges in very low birth
weight infants. Pediatrics. 2002;109(3):
423–428

27. Merewood A, Brooks D, Bauchner H, Mac-
Auley L, Mehta SD. Maternal birthplace and
breastfeeding initiation among term and
preterm infants: a statewide assessment
for Massachusetts. Pediatrics. 2006;118(4).
Available at: www.pediatrics.org/cgi/
content/full/118/4/e1048

28. Stoll BJ. Epidemiology of necrotizing entero-
colitis. Clin Perinatol. 1994;21(2):205–218

29. Rumbaut R, Komaie G, Morgan C. Demo-
graphic Snapshot of Young Adults Aged
18–34 in the United States. Irvine, CA: Uni-
versity of California; 2007

30. National Center for Health Statistics. Infant,
neonatal, and postneonatal deaths, percent
of total deaths, and mortality rates for the
15 leading causes of infant death by race

and sex. Available at: www.cdc.gov/nchs/
nvss/mortality/lcwk7.htm. Accessed Febru-
ary 18, 2010

31. Yorita KL, Holman RC, Steiner CA, et al. Se-
vere bronchiolitis and respiratory syncytial
virus among young children in Hawaii. Pedi-
atr Infect Dis J. 2007;26(12):1081–1088

32. Ehlken B, Ihorst G, Lippert B, et al. Economic
impact of community-acquired and nosoco-
mial lower respiratory tract infections in
young children in Germany. Eur J Pediatr.
2005;164(10):607–615

33. Smidesang I, Saunes M, Storro O, et al.
Atopic dermatitis among 2-year olds: high
prevalence, but predominantlymild disease
— the PACT study, Norway. Pediatr Derma-
tol. 2008;25(1):13–18

34. Fowler JF, Duh MS, Rovba L, et al. The direct
and indirect cost burden of atopic
dermatitis: an employer-payer perspective.
Manag Care Interface. 2007;20(10):26–32

35. Fivenson D, Arnold RJ, Kaniecki DJ, Cohen
JL, Frech F, Finlay AY. The effect of atopic
dermatitis on total burden of illness and
quality of life on adults and children in a
large managed care organization. J Manag
Care Pharm. 2002;8(5):333–342

36. Vennemann MM, Bajanowski T, Brinkmann B,
et al. Does breastfeeding reduce the risk of
sudden infant death syndrome? Pediatrics.
2009;123(3). Available at: www.pediatrics.org/
cgi/content/full/123/3/e406

37. Akinbami L. The state of childhood asthma,
United States, 1980–2005. Adv Data. 2006;
(381):1–24

38. Wang LY, Zhong Y, Wheeler L. Direct and in-
direct costs of asthma in school-aged chil-
dren. Prev Chronic Dis. 2005;2(1):A11

39. Moorman JE, Rudd RA, Johnson CA, et al.
National surveillance for asthma: United
States, 1980–2004. MMWR Surveill Summ.
2007;56(8):1–54

40. Leukemia and Lymphoma Society. Leukemia
facts and statistics: incidence by age group.
Available at: www.leukemia-lymphoma.org/
all�page?item�id�9346#�incidencebyage.
Accessed October 17, 2009

41. Leukemia and Lymphoma Society. Leukemia
facts and statistics: new case. Available at:
www.leukemia-lymphoma.org/all�page.
adp?item�id�9346#�new�cases. Accessed
September 8, 2009

42. USCensusBureau. 2005–2007 AmericanCom-
munity Survey 3-year estimates. Available at:
http://factfinder.census.gov/servlet/
STTable?�bm�y&-geo�id�01000US&-
qr�name�ACS�2007�3YR�G00�S0101&-
ds�name�ACS�2007�3YR�G00�. Accessed
September 8, 2009

43. Rahiala J, Riikonen P, Kekalainen L, Perkkio

M. Cost analysis of the treatment of acute
childhood lymphocytic leukaemia accord-
ing to Nordic protocols. Acta Paediatr. 2000;
89(4):482–487

44. Kasteng F, Sobocki P, Svedman C, Lundkvist
J. Economic evaluations of leukemia: a re-
view of the literature. Int J Technol Assess
Health Care. 2007;23(1):43–53

45. Landrigan PJ, Schechter CB, Lipton JM, Fahs
MC, Schwartz J. Environmental pollutants
and disease in American children: esti-
mates of morbidity, mortality, and costs for
lead poisoning, asthma, cancer, and devel-
opmental disabilities. Environ Health Per-
spect. 2002;110(7):721–728

46. Dabelea D, Bell RA, D’Agostino RB Jr, et al.
Incidence of diabetes in youth in the United
States. JAMA. 2007;297(24):2716–2724

47. Imai I, Zhang P, Imperatore G. The direct
medical cost of diabetes in children. Pre-
sented at: Academy Health meeting; June
6–8, 2004; San Diego, CA

48. American Diabetes Association. Direct and
indirect costs of diabetes in the United
States. Available at: www.diabetes.org/
diabetes-statistics/cost-of-diabetes-in-
us.jsp. Accessed June 7, 2009

49. Centers for Disease Control and Prevention.
National Diabetes Fact Sheet: General Infor-
mation and National Estimates on Diabetes in
theUnitedStates, 2007. Atlanta, GA: USDepart-
ment of Health and Human Services, Centers
for Disease Control and Prevention; 2008

50. National Center for Health Statistics. Deaths
based on statistics: causes of death—
infants, causes of death—toddlers, causes
of death—kids, causes of death—younger
teens, causes of death—older teens. Avail-
able at: www.statisticstop10.com. Accessed
October 10, 2009

51. Harder T, Bergmann R, Kallischnigg G,
Plagemann A. Duration of breastfeeding
and risk of overweight: a meta-analysis.
Am J Epidemiol. 2005;162(5):397–403

52. Owen CG, Martin RM, Whincup PH, Smith GD,
Cook DG. Effect of infant feeding on the risk
of obesity across the life course: a quantita-
tive review of published evidence. Pediat-
rics. 2005;115(5):1367–1377

53. Grummer-Strawn LM, Mei Z. Does breast-
feeding protect against pediatric over-
weight? Analysis of longitudinal data from
the Centers for Disease Control and Preven-
tion Pediatric Nutrition Surveillance Sys-
tem. Pediatrics. 2004;113(2). Available at: www.
pediatrics.org/cgi/content/full/113/2/e81

54. Simpson LA, Cooper J. Paying for obesity: a
changing landscape. Pediatrics. 2009;
123(suppl 5):S301–S307

55. Thomson Medstat. Childhood obesity: costs,

ARTICLES

PEDIATRICS Volume 125, Number 5, May 2010 e1055
. Provided by Swets Info Services 44524075 on May 4, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


treatment patterns, disparities in care,
and prevalent medical conditions. 2006.
Available at: www.medstat.com/pdfs/
childhood�obesity.pdf. Accessed October 1,
2009

56. Centers for Disease Control and Prevention.
Childhood overweight and obesity. Avail-
able at: www.cdc.gov/obesity/childhood/
index.html. Accessed September 8, 2009

57. US Department of Health and Human Ser-
vices and National Institutes of Health. Sta-
tistics related to overweight and obesity.

Available at: www.win.niddk.nih.gov/
STATISTICS/#preval. Accessed September
14, 2009

58. Wolf AM, Colditz GA. The cost of obesity: the
US perspective. Pharmacoeconomics. 1994;
5(suppl 1):34–37

59. Gortmaker SL, Must A, Perrin JM, Sobol
AM, Dietz WH. Social and economic conse-
quences of overweight in adolescence and
young adulthood. N Engl J Med. 1993;329(14):
1008–1012

60. Smith JP, Thompson JF, Ellwood DA. Hospi-

tal system costs of artificial infant feeding:
estimates for the Australian Capital Terri-
tory. Aust N Z J Public Health. 2002;26(6):
543–551

61. Drane D. Breastfeeding and formula feed-
ing: a preliminary economic analysis.
Breastfeed Rev. 1997;5(10):7–15

62. Cohen R, Mrtek M, Mrtek R. Comparison of
maternal absenteeism and infant illness
rates among breastfeeding and formula-
feeding women in 2 corporations. Am J
Health Promot. 1995;10(2):148–153

e1056 BARTICK and REINHOLD
. Provided by Swets Info Services 44524075 on May 4, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


DOI: 10.1542/peds.2009-1616 
 2010;125;e1048-e1056; originally published online Apr 5, 2010; Pediatrics

Melissa Bartick and Arnold Reinhold 
 Analysis

The Burden of Suboptimal Breastfeeding in the United States: A Pediatric Cost

 & Services
Updated Information

 http://www.pediatrics.org/cgi/content/full/125/5/e1048
including high-resolution figures, can be found at: 

 References

 http://www.pediatrics.org/cgi/content/full/125/5/e1048#BIBL
at: 
This article cites 35 articles, 12 of which you can access for free

 Rs)3Peer Reviews (P
Post-Publication

 http://www.pediatrics.org/cgi/eletters/125/5/e1048
Rs have been posted to this article: 33 P

 Permissions & Licensing

 http://www.pediatrics.org/misc/Permissions.shtml
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 http://www.pediatrics.org/misc/reprints.shtml

Information about ordering reprints can be found online: 

. Provided by Swets Info Services 44524075 on May 4, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org/cgi/content/full/125/5/e1048
http://www.pediatrics.org/cgi/content/full/125/5/e1048#BIBL
http://www.pediatrics.org/cgi/eletters/125/5/e1048
http://www.pediatrics.org/misc/Permissions.shtml
http://www.pediatrics.org/misc/reprints.shtml
http://www.pediatrics.org

