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What's Known on This Subject What This Study Adds
Maternal engagement in health-promoting practices, namely, breastfeeding, plays an
essential role in optimal child growth. Prepregnant obese mothers are less likely, how-
ever, to initiate and maintain breastfeeding according to current infant-feeding
recommendations.

This study adds a better understanding of breastfeeding practices, perceptions, and
infant weight change of prepregnant obese mothers during the first 3 months postpar-
tum. Extra support is needed during prenatal and early postnatal periods so that their
children can benefit from breastfeeding.

ABSTRACT

OBJECTIVE. The purpose of this work was to compare breastfeeding practices, percep-

tions, and infant weight change of prepregnant obese versus normal-weight mothers
www.pediatrics.org/cgi/doi/10.1542/

in the first 3 months postpartum.

PATIENTS AND METHODS. For the prospective case-control study, obese mothers (prepreg-
nant BMI = 30 kg/m?) were matched with normal-weight mothers (18.5 < prepreg-
nant BMI < 25 kg/m?) according to initial infant feeding, parity, maternal age,
ethnicity, and education. Participants completed an oral questionnaire in the hospital
and a telephone interview at 1 and 3 months postpartum.

RESULTS. Of 1432 mothers who had given birth at a university hospital in France, 10%
were obese. Breastfeeding initiation was lower for obese (48%) versus normal-
weight (64%) mothers. A total of 111 of 141 obese mothers were paired with 111
normal-weight mothers. Infant birth weight was similar for newborns of obese and
normal-weight mothers. Among mothers who initiated breastfeeding, infant weight
gain from 0 to 1 month was lower in breastfed infants of obese mothers compared to
normal-weight mothers. Obese mothers were less likely to maintain full breastfeed-
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ing at 1 month and 3 months. The percentage of mothers breastfeeding to any extent /7" Acdemyofedatic

did not differ between obese and reference women. Obese mothers more often felt

uncomfortable breastfeeding in public at 3 months. Fewer obese mothers perceived that their milk supply was
sufficient at 1 month and 3 months. Despite greater breastfeeding difficulties, obese mothers were less likely to seek
support for breastfeeding in the first 3 months postpartum.

CONCLUSIONS. Pediatricians and health professionals should recognize that obese mothers have different breastfeeding
practices and perceptions. Extra support and intervention are needed among obese mothers during prenatal and early
postnatal periods so that their children can benefit from breastfeeding.

ACCORDING TO AN American Academy of Pediatrics policy statement, “breastfeeding ensures the best possible
health as well as the best developmental and psychosocial outcomes for the infant.”! Among health benefits,
breastfeeding might protect against childhood obesity.>” However, the apparent protective effects are strongly
influenced by confounding, in which maternal factors (eg, parental obesity and socioeconomic status) are of
particular importance.®® In France, the results of the most recent report show an increase in the prevalence of obesity,
affecting 12.4% of the population, including women of childbearing age.!° Unfortunately, women who are obese or
overweight before pregnancy are less likely to initiate breastfeeding.!' They are also more likely to encounter
difficulties and breastfeed for shorter durations versus normal-weight women.2'-!> The mechanism by which being
overweight or obese negatively affects lactational performance is unknown and likely to be multifactorial in origin. A
number of biological factors have been identified. For example, increasing prepregnant BMI has been associated with
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delayed lactogenesis,'2'> and prepregnant obese or over-
weight women have a lower prolactin response to suckling
early postpartum.'¢ This is associated with shortened dura-
tion of breastfeeding and may contribute to poor lactational
performance in this population.

In women, psychological and behavioral factors are
also important but are still poorly defined and under-
stood.'” The important issue here is whether these kinds
of factors affect obese women ditferentially.!” We ur-
gently need studies from the women'’s perspective to
help us understand obese women in this situation, their
infant-feeding decisions, and behavior.!® The present
study focuses on obese women using a nested case-control
design to prospectively compare breastfeeding practices,
perceptions, and infant weight change of prepregnant
obese women with similar women of normal BMI in the
first 3 months postpartum, controlling for maternal con-
founding factors. To date, no published study has exam-
ined this issue from the woman'’s perspective.!s

PATIENTS AND METHODS
Mothers were identified from the obstetrics database at
the Centre Hospitalier Universitaire (CHU) de Poitiers.
Between March and October 2005, a total of 1561
women had given birth at the CHU de Poitiers. Of these,
1432 women had known prepregnant height (meters)
and weight (kilograms), from which BMI (kilograms per
meter squared) was directly calculated. BMI was not
available for 129 women. Of the 1432 women with
known prepregnant BMI, 141 women (10%) were de-
fined as obese (BMI = 30 kg/m?2), 227 women (16%)
were overweight (25 kg/m? = BMI < 30 kg/m?), 863
women (60%) were normal weight (18.5 kg/m?2 = BMI <
25 kg/m?), and 201 women (14%) were underweight
(BMI < 18.5 kg/m?2).1°

All of the French-speaking women who gave birth at
the CHU de Poitiers between March and October 2005
with a prepregnant BMI = 30 kg/m? were eligible for the
obese group. Control subjects included women giving
birth during the same period with a normal prepregnant
BMI (18.5 kg/m? = BMI < 25 kg/m?). We excluded
births outside of the CHU de Poitiers, mothers whose
infants were born at <37 weeks’ gestation, twin births,
or mothers who could not speak French. For the pro-
spective case-control study, we followed 111 obese
mothers, of whom 60 initiated breastfeeding in hospital
and the remaining 51 had chosen to formula feed their
infants. Obese mothers were matched to 111 normal-
weight control subjects (n = 60 breastfeeding and n = 51
formula feeding) according to the following pairing cri-
teria: initial infant feeding (breast versus formula feed-
ing), maternal country of origin (France versus Africa),
parity (primiparous versus multiparous), maternal age
(=5 years), and maternal level of education (none or
1-5, 6-9, 10-12, or >12 years). Maternal and infant
characteristics were obtained from medical charts. The
protocol was approved by the institutional ethics com-
mittee and conducted according to Declaration of Hel-
sinki principles. After receiving a thorough explanation
of the study and its purpose, mothers who agreed to
participate completed a verbal questionnaire on the ma-
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ternity ward. Items in the questionnaire included deter-
minants of their choice of infant feeding, whether the
father participated in their choice, and infant-feeding
practices (use of formula or breastfeeding) among close
family members. Mothers who chose breastfeeding were
also asked about how their breastfeeding was going
while in the hospital, breastfeeding difficulties, use of
silicone nipple protectors, whether they felt uncomfort-
able breastfeeding in the presence of others, whether
they changed positions between feedings, if they antic-
ipated contacting a breastfeeding support organization
for follow-up, and infant weight change. Mothers who
initiated breastfeeding in the hospital were followed-up
by telephone interview at 1 and 3 months. Mothers were
asked whether they encountered any breastfeeding dif-
ficulties (and, it so, to specify) whether they had
switched to mixed feeding (breast milk and formula),
perceived their milk supply as adequate, suffered from
fatigue, felt uncomfortable breastfeeding in the presence
of others, changed positions between feedings, the num-
ber of feedings per day and per night, whether they were
followed by a breastfeeding support organization or
health professional, and infant weight gain at 1 month.
Infant weight gain was measured by the pediatrician or
physician at the required 1-month visit (and 3-month
visit) and was documented in the child’s personal health
record. Mothers who had discontinued breastfeeding
during the first month were asked about the reasons for
stopping. Women who were still breastfeeding at 1
month were given the same telephone interview again
at 3 months.

Data are presented as means = SDs and as propor-
tions (percentages) for continuous and categorical vari-
ables, respectively. Differences in means and proportions
were tested for significance by using the 2-factor analysis
of variance (or Student’s ¢ test) and the x? test, respec-
tively. Previous data suggests that prepregnant obese
women are less likely to initiate or continue breastfeed-
ing and are more likely to encounter difficulties, so
comparisons were made without Bonferroni adjust-
ment. For the remaining outcomes, however, we had no
such previous information, and a Bonferroni adjustment
for multiple comparisons was applied. Statistical analysis
was performed by using Statview 5.0 (Abacus Concepts,
Berkeley, CA).

RESULTS

In total (N = 1432), a smaller proportion, 48.2% (68 of
141), of prepregnant obese mothers initiated breastfeed-
ing versus 64.4% (556 of 863) of mothers with normal
prepregnant BMI (P < .01). The proportion of mothers
initiating breastfeeding was also lower for overweight
(129 of 227 [56.8%]; P < .05) and underweight women
(113 of 201 [56.2%]; P < .05) when compared with
mothers of the reference weight.

Characteristics of the mothers participating in the
study are presented in Table 1. There were no significant
differences in all of the pairing criteria of obese com-
pared with reference-weight mothers. The means
(£SDs) of the prepregnant BMIs for obese versus
reference-weight mothers were 33.7 * 6.7 vs 21.5 + 2.9
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TABLE 1 Characteristics of Reference-Weight and Obese Women
Matched for Initial Infant Feeding, Maternal Country of

Origin, Parity, Maternal Age, and Level of Education

Characteristic Reference Weight Obese
N=111) N=111)
Initial infant feeding, n (%)
Breastfed 60 (54) 60 (54)
Formula fed 51(46) 51(46)
Mother's country of origin, n (%)
France 108 (97) 108 (97)
Africa 303) 33)
Parity, n (%)
Primiparous 38(34) 38(34)
Multiparous 73 (66) 73 (66)
Maternal age (mean = SD), y 297 +95 294 +10.1
Maternal education, n (%)
None 0(0) 1(1)
1-5y () 4(4)
6-9y 35(32) 35(32)
10-12y 22 (20) 22 (20)
>12y 53(48) 48 (43)

kg/m?, respectively. Among all of the participating
mothers (111 obese matched with 111 reference
weight), the feeding practices of close family members,
as well as the father’s opinion, influenced the mother’s
initial choice of infant feeding. For example, 84.3% (75
of 89) of women who chose not to breastfeed came from
a family who predominantly practiced formula feeding.
Furthermore, 83.1% (98 of 118) of women who chose
to breastfeed considered the father’s opinion versus only
66.3% (65 of 98) of women who chose formula (P <
.01). Among women who initially chose formula (n =
51 obese matched with n = 51 reference weight), de-
cency was the main reason obese mothers chose not to
breastfeed (obese: 33.3% [17 of 51] vs reference: 11.8%
[6 of 51]; P < .01), whereas the main reason reported by
reference-weight mothers was the lack of desire to
breastfeed (obese: 9.8% [5 of 51] vs reference: 35.3%
[18 of 51]; P < .01). Other reasons reported for not
initiating breastfeeding included bad experience with
past breastfeeding, father’s choice, easier to formula

feed, fear of pain breastfeeding, use of medications,
breast surgery, smoking, and fatigue.

There was a significant main effect of maternal
prepregnancy BMI category on pregnancy weight gain
(Table 2). Pregnancy weight gain was significantly less in
obese versus reference-weight mothers, some of whom
(4 of 107 obese) even lost weight during pregnancy.
There were no significant effects of maternal prepreg-
nancy BMI category or infant-feeding type on infant
birth weight (Table 2). Because selected control subjects
may not be fully representative of the entire cohort
(because of matching), we recalculated the comparisons
on gestational weight gain and birth weight with the
entire population of reference-weight mothers. Simi-
larly, we found a lower gestational weight gain in obese
(10.0 = 5.9 kg; n = 107) versus reference-weight moth-
ers (14.6 = 4.7 kg; n = 772; P < .0001). However, the
higher birth weights in infants of obese (3450 * 469 g;
n = 111) versus infants of reference-weight mothers
(3370 = 422 g; n = 815) approached significance (P =
.0663). There was a significant interaction between ma-
ternal prepregnancy BMI and infant feeding on infant
weight loss on the maternity ward and weight gain at 1
month (Table 2). Infants of obese breastfeeding mothers
lost more weight on the maternity ward and gained less
weight at 1 month compared with infants of reference-
weight breastfeeding mothers. However, the difference
was only significant for weight gain at 0 to 1 month
(Table 2). Furthermore, if we compared breastfed versus
formula-fed infants within maternal prepregnant BMI
category, a significantly greater weight loss on the ma-
ternity ward and lower weight gain at 1 month was
observed in breastfed versus formula-fed infants if the
mother was obese but not if the mother was of reference
weight. By 3 months of age, there were no significant
effects on infant weight gain (Table 2). Infant weight
change at all of the time points did not differ between
obese compared with reference-weight mothers who
had initially chosen formula feeding (Table 2).

Among mothers who initiated breastfeeding (n = 60
obese women matched with n = 60 reference-weight
women), infants of obese mothers were less likely to

TABLE2 Maternal Pregnancy Weight Gain, Infant Birth Weight, and Infant Weight Change According to Type of Infant Feeding and Maternal

Prepregnant BMI Category

Variable Any Breastfeeding Formula Feeding
Reference Weight Obese Reference Weight Obese
Maternal pregnancy weight gain, mean = SD (n), kg? 14.1 = 4.0 (54) 10.5 = 5.5(59) 15.6 = 4.3(47) 94 * 6.3 (48)
Infant birth weight, mean = SD (n), g 3359 = 411 (60) 3448 =+ 520 (60) 3410 = 401 (51) 3452 = 404 (51)
Infant weight loss on maternity ward, mean = SD (n), g° =139+ 114(55) —185+ 118 (56) =91 £76(51) —64 + 127 (49)
Infant weight gain 0—1 mo, mean = SD (n), g 1067 % 422 (48) 818 * 387 (42) 955 =+ 288 (40) 1049 =+ 330 (38)
) )

Infant weight gain 0-3 mo, mean = SD (n), g 2964 % 904 (38 2670 = 1208 (31) 2734 = 585 (40) 2539 £ 639 (38

2 Pvalue was <.0001, a significant effect of maternal prepregnancy BMI on pregnancy weight gain (2-factor analysis of variance). Lower pregnancy weight gain in obese versus reference-weight
mothers (any breastfeeding and formula feeding; P < .0001) was significant after Bonferroni correction.

b Pvalue was <.05, a significant interaction between infant feeding and maternal prepregnancy BMI on infant weight loss on the maternity ward (2-factor analysis of variance). Greater weight loss
in breastfed infants of obese versus breastfed infants of reference-weight mothers (P < .05) was not significant after Bonferroni correction. Greater weight loss in breastfed versus formula-fed infants
was significant after Bonferroni correction for obese (P <.0001) but not for reference-weight mothers (P < .05).

¢ Pvalue was <.01, a significant interaction between infant feeding and maternal prepregnancy BMI on infant weight gain at 0 to 1 month (2-factor analysis of variance). Lower weight gain in
breastfed infants of obese versus breastfed infants of reference-weight mothers (P < .002) was significant after Bonferroni correction. Lower weight gain in breastfed versus formula-fed infants of
obese mothers only (P <<.01) was significant after Bonferroni correction.
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Percentage of initially breastfed infants who still received full breastfeeding or any breastfeeding at 1 and 3 months of age according to maternal prepregnant BMI category. Data are
significantly different from reference weight within each time point (= P <.01 [x? test]) for full breastfed infants but not for infants breastfed to any extent.

receive full breastfeeding at 1 and 3 months of age versus
reference-weight mothers (Fig 1). However, the per-
centage of infants still receiving any breast milk at 1 and
3 months of age did not differ (Fig 1). While in the
hospital, a significantly greater proportion of obese
women reported difficulties breastfeeding (eg, cracked
nipples, fatigue, or difficulty initiating breastfeeding)
versus reference-weight women (Fig 2). Consistent with
this, obese women more often reported using silicone
nipple protectors (obese: 25.0% [15 of 60] vs reference:
10.0% [6 of 60]; P < .05). Moreover, among mothers
who continued to breastfeed, obese women more often
reported difficulties (cracked nipples, fatigue, or inade-
quate milk supply) versus reference-weight women at
both 1 and 3 months postpartum (Fig 2).

Fewer obese mothers perceived their milk supply as
adequate at 1 and 3 months versus reference-weight
mothers (Table 3). Moreover, the main reason reported
by obese women to stop breastfeeding was inadequate
milk supply (16 of 29 [55.2%]) versus only 33.3% (7 of
21) of reference-weight women. Other reasons reported
for discontinuing breastfeeding included insufficient in-
fant weight gain, return to work, and fatigue. Obese
mothers more often reported feeling uncomfortable
breastfeeding in the presence of others compared with
reference-weight mothers. However, the difference only
reached significance at 3 months but not at 1 month
(Table 3) or on the maternity ward (obese: 33.3% [19 of

57] vs reference: 18.3% [11 of 60]; P = .06). Obese
A Breastfeeding difficulties
80 a b
% ‘0 c mObese
(15/50) ©n1)
20 q (8/60) (4/39)
0 T
on maternity at 1 month at3 months
ward
any breastfeeding
FIGURE 2

Percentage of breastfeeding mothers who reported breastfeeding difficulties on the
maternity ward and at 1 and 3 months postpartum according to maternal prepregnant
BMI category. Data are significantly different from reference weight within each time
point (x? test: @ P < .05;° P < .01;<P < .0001).
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mothers were less often followed by health professionals
or organizations for breastfeeding support (Table 3). The
difference was significant at 3 months only but not at 1
month (Table 3) or on the maternity ward (obese:
18.3% [11 of 60] vs reference: 35.0% [21 of 60]; P <
.05, not significant after Bonferroni adjustment). No
significant differences were reported by obese versus
reference-weight women for fatigue, changing positions
between feedings, or the number of feedings per day or
night (Table 3).

DISCUSSION

It is well known that obese women are less successful at
breastfeeding.'”'®s Here we observed that prepregnant
obese women are more likely to give up full but not
partial breastfeeding in the first 3 months, and we pro-
vide new insights on behavioral and psychological fac-
tors that likely contribute to this association. Potential
reasons identified in this work include perceived insuf-
ficient milk supply, feeling uncomfortable with the idea
of breastfeeding in public, and reluctance to seek support
for breastfeeding. Of interest as well is the lower gesta-
tional weight gain in obese women, the similar birth
weight in infants of obese and reference-weight moth-
ers, and the lower infant weight gain from 0 to 1 month
in breastfed infants of obese versus reference-weight
mothers.

The lower maternal weight gain during pregnancy
(although adequate for prepregnant obese women2°)
may have prevented excessive fetal growth and could
explain the similar birth weights in newborns of obese
and reference-weight mothers studied here. Lower ges-
tational weight gain in obese versus reference-weight
mothers may also have implications for reducing the risk
of later childhood overweight. Recent studies have
shown that higher gestational weight gain programs
child overweight later in life, after controlling for poten-
tial confounders.?'22 Moreover, in a cohort where many
mothers were overweight (mean = SD BMI: 24.6 * 5.0
kg/m2), pregnancy weight gain within or above the rec-
ommended range* increased the risk of child over-
weight compared with lower maternal gains during
pregnancy.?? In addition to fetal life, early infancy may
constitute a critical period for the establishment of obe-
sity. Early postnatal catch-up growth in lighter infants at
birth was a risk factor for childhood obesity at 5 years,
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TABLE 3 Breastfeeding Practices and Perceptions of Mothers Maintaining Any Breastfeeding at 1 and 3 Months Postpartum According to

Maternal Prepregnant BMI Category

Variable At 1 mo At3mo
Reference Weight Obese Reference Weight Obese

(n = 50) (n=43) (n=39) (n=131)
Adequate breast milk supply, n (%) 47 (94) 26 (60)2 36(92) 17 (55)P
Uncomfortable breastfeeding in the presence of others, n (%) 13(26) 20 (47)< 5(13) 13 (42)d
Followed by a breastfeeding support organization or health 14(28) 4(9)¢ 15(39) 3(10)9

professional, n (%)

Fatigue, n (%) 22 (44) 27 (63) 9(23) 15 (48)¢
Changing positions between feedings, n (%) 41(82) 36 (84) 35(90) 22(71)¢
No. of feedings per day, mean = SD 57*x12 5811 52*+10 51+13
No. of feedings per night, mean = SD 1610 19+09 04+08 05*+07

@ Pvalue was <.0001, obese versus reference weight at 1 month by x? test, which was significantly different after Bonferroni correction.

b Pvalue was <.001, obese versus reference weight at 3 months by x? test, which was significantly different after Bonferroni correction.

< Pvalue was <.05, obese versus reference weight at 1 month by x? test, which was not significantly different after Bonferroni correction.
d Pvalue was <.01, obese versus reference weight at 3 months by x? test, which was significantly different after Bonferroni correction.

e Pvalue was <.05, obese versus reference weight at 3 months by x? test, which was not significantly different after Bonferroni correction.

whereas catch-down growth in infants of large birth
weight was related to thin size at 5 years.> Moreover,
rapid weight gain during early infancy has been associated
with increased risk of childhood overweight, independent
of birth weight.2* The potential implications of the lower
weight gain in breastfed infants of obese versus reference-
weight mothers on reducing the child’s risk of later obesity
requires additional study. However, our observation high-
lights the need to reevaluate the child growth standards for
breastfed infants born to obese mothers.

Decency was the main reason reported by obese
women for not initiating breastfeeding. The feeding
practices of close family members, as well as the father’s
opinion, also influenced the mother’s initial choice of
infant feeding. Exposure to breastfeeding role models
has been shown to influence a mother’s decision to
breastfeed, and support by the father can assist the
mother during breastfeeding initiation.'?> Among moth-
ers who initiated breastfeeding, obese mothers were not
more likely to stop breastfeeding overall, despite in-
creased difficulties. Breastfeeding difficulties at =4
weeks is a risk factor for early cessation of full or any
breastfeeding.2¢?” Importantly, we observed that obese
breastfeeding mothers were, however, less likely to seek
support for breastfeeding in the first 3 months. It is possible
that obese mothers who maintain any breastfeeding rep-
resent a strongly motivated group, because women who
experience difficulties during the first week but continue to
breastfeed may develop greater self-efficacy.2¢

In line with obese mothers’ perception of an inade-
quate milk supply, obese mothers were less likely to
maintain full breastfeeding at 1 and 3 months. This is of
concern, because the health benefits of breastfeeding are
often linked to its duration and exclusivity.!”> The lower
weight gain in breastfed infants of obese mothers could
partly contribute to obese mothers” perception of inad-
equate breast milk. Previous work has shown that excess
infant weight loss is associated with maternal BMI >27
and delayed onset of milk production.?® On the other
hand, nearly all women with delayed onset of lactation
can eventually establish an adequate milk supply, with
appropriate guidance.?®

Our study had several strengths. The case-control
design permitted us to use a smaller sample size and to
carry out the study in a single facility. We explicitly
defined the criteria for the diagnosis of obesity and the
eligibility criteria used for selection. Furthermore, refer-
ence-weight women came from the same population as
the obese women. Although a problem with the case-
control study is confounding, we addressed this issue in
the design stage by matching for important maternal
factors, thus enhancing the validity of our results. Al-
though case-control studies are prone to retrospective
bias, we reduced potential recall bias by using a prospec-
tive case-control design nested within a larger cohort.
Although it was impossible for data gatherers to be
blinded to the case-control status of our participants, we
used a standard questionnaire to elicit exposure to the
factors of interest in a similar manner between obese and
reference-weight women.

Among limitations, this type of study cannot prove
causation. Here we identify potential reasons why obese
mothers give up breastfeeding sooner. We must also
consider that other factors (not studied here) likely con-
tribute to this association and how they might interact
with the factors in question, of which additional study is
warranted. Moreover, the design did not permit us to
give an estimate of the absolute risk of the factors in
question. For that information, we would need to con-
sult data from outside the study.

CONCLUSIONS

Pediatricians need to be aware that obese women rep-
resent a high-risk group, because they are less likely to
initiate and continue breastfeeding according to current
infant-feeding recommendations. We have identified a
number of psychological and behavioral factors likely to
be important determinants of the duration of breastfeed-
ing in obese women. For the pediatrician, these factors
merit attention, because they represent possible targets
for interventions to improve breastfeeding success in
obese. Among possible interventions, pediatricians could
target obese women for additional education and assis-
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tance for breastfeeding early postpartum with special
attention to the factors identified in this work. Of inter-
est as well to the pediatrician is the lower infant weight
gain in breastfed infants of obese versus reference-
weight mothers. This warrants consideration in the as-
sessment and monitoring of child growth during early
infancy and when counseling obese breastfeeding moth-
ers. A better understanding of breastfeeding practices
and perceptions of obese mothers may also facilitate the
development of more effective breastfeeding promotion
interventions targeted at obese women, especially because
it has been shown that breastfeeding promotion interven-
tions and infant friendly hospital initiatives can increase
both the duration and exclusivity of breastfeeding in the
first year of life.?3° Any potential promotion interventions,
however, need to be tested using a randomized, controlled
trial in this population.
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