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Abstract

Background: Previous studies have found an association between maternal obesity and overweight and breast-
feeding (BF) difficulties, including delayed lactogenesis and shorter duration of BF. Biological, psychological, and
mechanical causes have been linked with poor BF outcomes. Other review articles on this topic have included
studies that measured maternal body mass index (BMI) in the postpartum period instead of prenatally, presenting
difficulties in teasing out the role of gestational weight gain and prepregnancy BMI on BF success. My objective
was to evaluate the relationship between maternal prepregnancy BMI, including comorbidites associated with
overweight and obesity such as diabetes mellitus, and BF initiation and duration.
Methods: Four PubMed searches were conducted, retrieving 13 articles.
Results: Of the 12 studies reviewed that assessed the association between prepregnancy maternal BMI category
and BF initiation, 9 found an association between maternal overweight or obesity and delayed lactogenesis or
failure to initiate BF. One study found increased risk for not initiating BF only in Hispanic women, and 1 found the
association only among women with medical comorbidities in addition to obesity. Of the 13 studies retrieved that
assessed the association between BMI category and BF duration, 10 found an association between higher BMI
categories and shorter duration of BF. Ten of the 13 studies reviewed adjusted for multiple confounders, including
maternal smoking status, parity, type of delivery, and infant birthweight. The studies that found an association
between BMI category and reduced duration did so in some cases only for certain ethnic=racial groups or BMI
categories or if other comorbidities were present in addition to overweight=obesity.
Conclusions: Higher BMI levels can adversely impact BF initiation and duration. Further studies need to be
conducted to better understand the role of race=ethnicity, gestational weight gain, and such comorbidities as
diabetes in increasing risk for reduced BF initiation and duration in overweight and obese women.

Introduction

The Surgeon General’s health goals for 2010 include
a goal to have 75% of women initiate breastfeeding (BF)

and 50% to continue BF through 6 months of age.1 The
American Academy of Pediatrics (AAP) recommends ex-
clusive BF until 6 months of age and BF until 12 months of
age.2 Unfortunately, American women are not meeting these
goals, with specific population groups being at increased
risk, including lower-income and African American wom-
en.3 Recent data also suggest that women who are over-
weight (defined as having a body mass index [BMI]
�25 kg=m2) or obese (BMI �30 kg=m2), using National In-
stitutes of Health [NIH] classifications,4 may be at particular
risk for failure to initiate BF as well as early cessation. Pos-
sible biological=hormonal reasons for this include delayed

lactogenesis related to a delayed prolactin response,5 and
reasons related to body shape include issues with position-
ing the infant.6

Other psychological issues, including embarrassment re-
lated to body size=shape while nursing in public, have been
suggested as being associated with reduced initiation and
duration, as have mechanical issues, such as larger breasts or
nipples that may create additional latching challenges.7 A
systematic review by Amir and Donath8 found that obese
women have different intentions, and plan to breastfeed for a
shorter duration than normal weight woman. In the United
States, the prevalence of overweight and obesity among wo-
men of childbearing ages is greater than one third in this
population group (28.9% overweight and 8.0% obese), sug-
gesting the importance of addressing overweight and obese
women as a high-risk group in any public health intervention
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to increase rates of BF initiation and duration.9 Furthermore,
U.S. women are not unique, as obesity is a global epidemic
impacting adults. Mexico and China have prevalences com-
parable to that of the United States, particularly in urban
areas.10

Although studies suggest that overweight and obese wo-
men struggle more to follow the AAP recommendations for
BF initiation and duration, it is not clear which factors are
most significant in terms of increasing risk or if racial=ethnic
factors interact with maternal BMI in impacting BF patterns.
Additionally, it is not clear if obese vs. overweight mothers are
at greater risk and, within the obese category, if the severely
obese (BMI �35 kg=m2 or BMI �40 kg=m2) are at higher risk
for reduced BF initiation or duration; only a few studies have
stratified obese women into multiple categories.11 Because
maternal overweight and obesity in pregnancy are associated
with a number of comorbidities (e.g., preexisting diabetes
mellitus and gestational diabetes mellitus) and specific labor
and delivery complications (e.g., increased risk for cesarean
delivery and macrosomic infant birth), additional disease
processes and increases in adipose tissue in overweight=obese
women might be associated with these increased risks for BF
issues.12

Previous reviews on this topic8 have included studies that
use a prenatal or postpartum definition of obesity (measuring
BMI in the early postpartum period or while pregnant) and
studies that use a prepregnancy BMI, which likely conflates
issues of prepregnancy BMI with gestational weight gain. As
both of these factors could potentially impact BF initiation and
duration, this review evaluated only those studies that use a
prepregnancy BMI, many of which also evaluated gestational
weight gain. This review, in contrast to previous reviews,8,13

also took into consideration specifically the role of preexisting
and gestational diabetes mellitus, labor and delivery compli-
cations, and the role of racial=ethnic factors (specifially Afri-
can American, Latino, and white race=ethnicity in the United
States, African origin and European in Europe, and European
origin and Aboriginal in Australia) in mediating the rela-
tionship between overweight=obesity and risk for failure to
initiate BF or BF duration.

Materials and Methods

Inclusion criteria for the review included prospective or
retrospective longitudinal or cross-sectional studies that in-
cluded a measure of maternal prepregnancy BMI and BF
initiation or duration. Studies in all languages and from all
countries were included. A PubMed search was conducted
using the entire database in October 2010, with the following
search terms: maternal obesity and breastfeeding problems,
maternal obesity and breastfeeding cessation, maternal obe-
sity and delayed lactogenesis, and maternal obesity and
breastfeeding initiation. The first search netted 17 articles, but
a high number were reviews (9) or the study did not address
the question of the relationship between maternal obesity and
BF initiation or duration (n¼ 7), resulting in only 1 article
from the first search. The second search resulted in 11 articles,
with 3 not addressing the relationship between maternal
obesity and BF outcomes, 5 excluded as they were reviews, 1
excluded as there was no measure of prepregnancy BMI, and
2 meeting the study criteria. The third search resulted in 5
articles, of which 4 were reviews and 1 did not have a measure

of prepregnancy BMI. The last search resulted in 25 studies, of
which 6 met the inclusion criteria and the rest included re-
views (n¼ 5), commentaries=position papers (n¼ 3), studies
that did not meet the study criteria including those studies
that did not have a measure of prepregnancy BMI (n¼ 7), and
4 studies that had been retrieved from previous searches.
The four searches on PubMed resulted in 9 studies that met
the inclusion criteria. An additional 4 studies were retrieved
in the references from the review by Amir and Donath,8 re-
sulting in 13 studies that met the inclusion criteria for this
review.

Studies were evaluated based on the following criteria: (1)
the time period evaluated (BF initiation, including definition
of initiation or duration and length of duration), (2) ethnic=
racial background (for the U.S. studies this included African
American and Latino populations; for the European studies
African origin, and for the Australian studies Asian origin
populations and Aboriginal), (3) what additional variables
were evaluated in addition to evaluating the primary rela-
tionship between overweight=obesity and BF duration and
initiation, with particular attention to medical comorbidities,
parity, gestational weight gain, and other possible confound-
ers, and (4) study design and sample size.

Results

Of the 13 studies that met the inclusion criteria for the re-
view, 12 evaluated initiation and duration of BF,11,14–24 and
1 evaluated BF duration only25 (Table 1). All studies (except
the study by Grjibovski et al.,14) that found an association
between the outcome of interest (BF initiation or duration)
and maternal obesity or overweight did so in the same di-
rection: women who were overweight or obese had increased
risk for failure to initiate BF or had decreased duration. The
studies were conducted in United States (n¼ 8), Australia
(n¼ 2), Russia (n¼ 1), Greece (n¼ 1), Denmark (n¼ 1), France
(n¼ 1), and Canada (n¼ 1).

Of the 12 studies that evaluated initiation, 9 found an as-
sociation between higher BMI categories and failure to initiate
BF (defined either by no BF at all or no BF on discharge from
hospital).11,15,16,18–23 Of the 13 studies that evaluated BF du-
ration, 10 found an association between maternal obesity or
overweight and reduced duration of BF17–21,23–25 (Table 1).
For some of the studies, the results were heterogeneous
(present for BF initiation but not duration, or vice versa), or the
association was present only for specific population groups
and not others.

Ethnic and racial factors

Two of the 9 studies finding an association between higher
BMI and failure to initiate BF found these associations only in
certain ethnic groups (only Hispanic but not African Ameri-
can19 and only white but not African American.21 Similarly, 2
of the 10 studies that found an association between over-
weight=obesity and BF duration found these relationships
significant only for Hispanics but not African Americans19 and
only white Americans but not African Americans.21 Most of
the studies in the review were conducted exclusively with
white, European-origin women in spite of the diverse inter-
national locations (e.g., Canada, France, Russia), with the ex-
ception of the studies by Li et al.20 and by Kitsantas and
Pawloski,18 which had sizable Hispanic and African American
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groups. The Australian study by Oddy et al.24 had a small
Asian and Aboriginal minority group. However, these three
studies did not conduct a stratified analysis to assess the in-
teraction between obesity and race=ethnicity, as did Kugyelka
et al.19 and Liu et al.21 but rather adjusted for race=ethnicity in
the analysis. After adjustments, Li et al.,20 Kitsantas and
Pawloski,18 and Oddy et al.24 continued to find an association
between maternal overweight=obesity and reduced BF dura-
tion and increased risk for failure to initiate BF.

A few studies did not provide any data on race=ethnicity,
including the large study by Donath and Amir11 of Australian
children (n¼ 3075) and the study by Kehler et al.17 in Alberta,
Canada (n¼ 780).

Medical complications, including gestational
and preexisting diabetes

Two studies excluded women who had preexisting or
gestational diabetes,19,25 and 2 adjusted for medical compli-
cations, including preexisting or gestational diabetes in mul-
tivariate analyses.21,24 These 4 studies continued to find an
association between maternal overweight=obesity status and
failure to initiate BF or early cessation after these adjustments.
Only 1 study review stratified by medical and labor=delivery
complications18 and evaluated the interaction between over-
weight and obesity and women with medical and labor
delivery complications. This study found that only the over-
weight and obese women who had medical or labor=delivery
complications were less likely to initiate exclusive BF. The
types of medical or delivery complications included hyper-
tension, fetal distress, gestational diabetes, and meconium,
among others. In this same study, overweight and obese
women with medical or delivery complications were also at a
greater risk for stopping BF.

Possible confounders, including gestational
weight gain, parity, infant birthweight, delivery type,
and maternal smoking status

Because of possible confounding effects, several studies
controlled for delayed lactogenesis and parity, infant birth-
weight, type of delivery (vaginal vs. cesarean section), and
maternal smoking. Primiparity, higher birthweight, cesarean
section delivery, and smoking have all been shown to be as-
sociated with reduced risk for BF initiation and duration. The
studies that did not control for all these variables included the
smaller studies, such as the one by Hilson et al.,16 which con-
trolled only for parity (n¼ 151) the study by Mok et al.23

(n¼ 222), which matched on maternal parity, and the larger
Russian study by Grjiboski et al.14 (n¼ 1399), which controlled
for all except for maternal smoking. Some studies did not ad-
just for delivery type (cesarean section vs. vaginal), including
the study by Li et al.20 and that by Kehler et al.17 (Table 1).

A few studies analyzed the possible interaction between
gestational weight gain and maternal prepregnancy BMI.
Manios et al.22 evaluated gestational weight gain separately
from prepregnancy BMI, finding that the two variables were
highly correlated in regression analyses. The study by Baker
et al.25 found that gestational weight gain did not interact with
or confound the relationship between prepregnancy BMI and
terminating BF, although gestational weight gain increased
the odds of termination of BF inconsistently when pre-
pregnancy BMI was not in the model. Lastly, Li et al.20 found a

significant interactive effect between prepregnancy BMI ges-
tational weight gain and failure to initiate BF but not for BF
duration.

Only 1 study adjusted for maternal knowledge of BF and
behavior.16 This study did not find any association between
BMI category and exclusive BF and any BF duration after
controlling for BF behavior.16

Maternal BMI category and definition

Some of the studies reviewed found an association between
maternal obesity and failure to initiate BF or increased risk for
early cessation but did not find the same relationships in
overweight women.19,20,22,23 One study found increased risk
only in very obese women (BMI �35).21 Baker et al.25 found
progressively higher relative risks of termination of any BF
and exclusive BF based on obesity class (Table 1). Studies also
used different definitions of obesity, with 5 studies using the
NIH classification,4 with obesity �30 kg=m2 11,22–25 and 7
others using the Institute of Medicine’s classifications,27 with
obesity >29.0 kg=m2.13,15,17–21 The study by Grjibovski et al.14

did not specify how BMI category was calculated.

Study design and study sample size

All the studies reviewed used a longitudinal design, with 5
collecting data on BF retrospectively.11,14,15,17,22 Most of the
studies reviewed had more than 1000 participants, except the
studies by Hilson et al. (n¼ 151),16 Mok et al. (n¼ 222),23

and Kehler et al. (n¼ 780)17 which were still relatively large
studies.

Discussion

The results of this review indicate, as other reviews have
suggested,8 that women who are overweight or obese have
increased reduced rates of BF initiation and earlier termina-
tion. In contrast to previous reviews, however, this review
suggests that these relationships need to be further clari-
fied, particularly in relationship to race=ethnicity and medical
complications, such as diabetes mellitus. As some studies
found obesity differentially impacts African American women
with less risk for failure to initiate and terminate BF in com-
parison with white and Latina women, it is important to
further clarify if these differences might be attributed to so-
ciocultural, environmental, or physiological factors.

Additionally, future studies should evaluate the role that
medical complications, particularly gestational diabetes, may
play in impacting BF initiation and duration patterns. The 1
study18 reviewed here that evaluated an interactive effect of
medical=labor complications did not find an independent
effect of maternal overweight=obesity on BF initiation or du-
ration; only obese women with medical=labor complications
had increased risk for failure to initiate BF and greater risk of
stopping BF. The other studies reviewed here either excluded
women with gestational diabetes mellitus or did not assess
the possible role of diabetes in BF patterns.

Clinical and physiological data with women with diabetes
mellitus suggest possible hormonal reasons for delayed lac-
togenesis, including a reduced amont of circulating human
placental lactogen, which is positively correlated with breast
growth in pregnancy.27 A recent study found that term infants
born to mothers with gestational diabetes mellitus treated
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with insulin had poorer sucking patterns compared to infants
of mothers without diabetes, suggesting a newborn’s neuro-
logical behavior may be affected by maternal diabetes28 and
emphasizing the importance of evaluating maternal diabetes
in any study that assesses the association between maternal
obesity and BF success. Studies from experimental animal
models suggest that maternal obesity is associated with dif-
ferent types of metabolic derangements, including a higher
insulin response and slower glucose disposal rates, as well as
higher fasting insulin concentrations.15 These changes might
be especially pronounced in women who have diabetes that is
poorly managed. Other studies have cited the fact that there
may be a reduced fall in progesterone (which triggers lacto-
genesis) during the postpartum period in overweight=obese
mothers because progesterone is produced in adipose tissue,
although this hypothesis has yet to be proven.16

The role of extreme maternal BMI category, specifically
women who have a BMI �35 or �40, should be further
evaluated in future studies, particularly given the rising per-
centage of women in the United States and internation-
ally who fall into this category.29 Biological data suggest that
adipose tissue changes as obesity becomes more severe, with
histological changes as well as changes in endocrine and
paracrine secretion.30 In the studies reviewed, obese and, in
some cases, extremely obese women were more likely to have
failure to initiate BF or reduced duration of BF in comparison
with overweight or normal weight women. The study by
Baker et al.25 found increasingly higher relative risks for
higher classes of obesity, as did Liu et al.,21 who also found
that only extremely obese women (BMI�35) were more likely
to fail to initiate BF.

Future studies should investigate the role of gestational
weight gain and the differential impact it may have on women
of different BMI categories on BF outcomes. Excess maternal
adiposity may interfere with the development of mammary
glands at various times (before conception, during pregnancy,
and during lactation), although limited data are available on
how timing of adiposity gain could impact BF outcomes.30

Some previous studies not included in this review used
postpartum BMI,31,32 potentially conflating the relationship
between maternal BMI category (prepregnancy) and gesta-
tional weight gain on BF outcomes. One study evaluated in
this review conducted a stratified analysis for gestational
weigh gain, finding important differences based on BMI cat-
egory in risk for failure to initiate BF19; another analyzed
gestational weight gain in a separate model because it was so
closely correlated with maternal BMI category.22 In the study
by Li et al.,20 of underweight and normal weight women, the
odds of never initiating BF were lower the greater the gesta-
tional weight gain, whereas no such relationship was ob-
served in overweight and obese women. Similarly, gaining
less than the recommended weight gain during pregnancy
increased the odds of failure to initiate BF in all but the obese
women. There may be important factors associated with ad-
iposity gained in pregnancy that could impact lactogenesis
and BF rates, in contrast with adiposity that was present
before pregnancy; future studies should investigate these
possible differences.

Few studies reviewed evaluated the role of maternal be-
havioral factors on BF success except for the study by Hilson
et al.,16 which comprehensively evaluated BF knowledge and
behaviors via survey and observational analysis before hos-

pital discharge. As previous reviews and studies indicate,
there are likely behavioral factors that contribute to reduced
BF initiation and duration in overweight and obese women,
including the choice to breastfeed,30 in addition to the bio-
logical or mechanical factors. To better understand the rela-
tive contribution of social and psychological factors vs.
biological or mechanical factors, future studies must evaluate
all these potential pathways to poor BF outcomes.

Conclusions

Overall, this review found an association between higher
BMI categories and failure to initiate BF and shorter duration
of BF; however, many questions remain about the role of co-
factors in mediating this relationship that are important to
better understand in structuring interventions. Future studies
should evaluate the role that race=ethnicity, gestational dia-
betes, and other maternal comorbidities, in addition to social
and psychological factors, have in impacting BF success and
duration. Lastly, studies should carefully consider the timing
of adiposity gain (prepregnancy BMI) vs. excessive weight
gain in pregnancy in relation to both failure to initiate BF and
BF duration. These cofactors likely have important effects on
maternal physiology and could also impact maternal and
infant behavioral factors.

Similar to other reviews14,30 but using a more precise def-
inition of maternal prepregnancy BMI, this review found in-
creased risks for failure to initiate BF and early BF cessation
with increased maternal BMI category. However, much fu-
ture research needs to be conducted to be understand the
myriad of factors, including medical comorbidities and tim-
ing of adiposity gain, to further delineate risk and structure
appropriate interventions.
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