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Abstract
Association of maternal obesity with shorter breastfeeding duration may involve different factors

and might be modified by parity. In a national birth cohort, we aimed to estimate the association

between prepregnancy body mass index (pBMI) and breastfeeding duration after adjustment for

sociodemographic, pregnancy, and other characteristics and assess the effect modification of par-

ity in such associations. In 2012, 3,368 mother–infant dyads were randomly included at birth in

the French Epifane cohort. Breastfeeding information was collected in maternity wards and by

phone interview at 1, 4, 8, and 12 months postpartum. Poisson regression analyses estimated

the association of pBMI with the number of days of “any breastfeeding” (ABF) and “exclusive

breastfeeding” (EBF) in unadjusted and adjusted models. Interactions between parity and pBMI

were tested. Obesity before pregnancy was independently associated with shorter ABF duration

(incidence rate ratio [IRR] = 0.86, 95%CI [0.74, 0.99]) compared to normal‐weight status. Parity

showed an effect modification only with EBF duration. Among primiparae, no association was

found for obesity, but overweight was significantly associated with shorter EBF duration

independently of all covariates (IRR = 0.74 [0.58, 0.95]). Among multiparas, obesity was associ-

ated with shorter EBF duration after controlling for sociodemographic factors (IRR = 0.71

[0.53, 0.95]). This association was no longer statistically significant after controlling for other

covariates. Obesity appears to be a strong risk factor in shorter ABF duration. Furthermore, parity

is a key factor in the relationship of pBMI to shorter EBF duration. Overweight primiparous and

obese multiparous women need additional support to prolong breastfeeding duration.
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1 | INTRODUCTION

Because maternal obesity is associated with adverse health outcomes

for mother and offspring, the worldwide increase in obesity among

childbearing women has become an important global public health

issue (Godfrey et al., 2017; Poston et al., 2016). In addition to numer-

ous documented benefits for infants (Victora et al., 2016),

breastfeeding has a preventive impact on adverse health conse-

quences related to maternal obesity in mothers. Indeed, breastfeeding

for at least 3 months (Aune, Norat, Romundstad, & Vatten, 2014) and

5 months (Scoccianti et al., 2015) might decrease the risk of diabetes

and breast cancer, both associated with obesity (Kessous, Davidson,

Meirovitz, Sergienko, & Sheiner, 2017; Poston et al., 2016).
wileyonlinelibrary.com/j
A reduction in breastfeeding duration has been observed in obese

women in different countries (Baker, Michaelsen, Sørensen, &

Rasmussen, 2007; Castillo, Santos, & Matijasevich, 2016; Donath &

Amir, 2008; Guelinckx, Devlieger, Bogaerts, Pauwels, & Vansant,

2012; Hauff, Leonard, & Rasmussen, 2014; Winkvist et al., 2015). This

negative relationship may involve various factors. Maternal obesity has

been shown to be associated with a set of sociodemographic factors

(Kim, Dietz, England, Morrow, & Callaghan, 2007), themselves associ-

ated with shorter breastfeeding duration (Bartok, Schaefer, Beiler, &

Paul, 2012). Maternal obesity is a risk factor in adverse maternal and

neonatal outcome, especially Caesarean delivery (Poston et al.,

2016). Caesarean section has been associated with difficulty in initiat-

ing lactation by delaying the onset of lactogenesis, involving biological
© 2017 John Wiley & Sons Ltdournal/mcn 1 of 12
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Key messages

• Parity plays an effect modification in the association of

prepregnancy BMI with exclusive breastfeeding

duration, but not with any breastfeeding duration.

• Overweight primiparous women, but not obese

primiparous women, were more likely to exclusively

breastfeed for shorter duration than normal‐weight

women.

• Among multiparous women, obesity was not

significantly associated with shorter EBF duration after

taking into account maternal outcomes, early

breastfeeding within the first 30 min, and psychosocial

factors.

• Duration of any breastfeeding was statically shorter in

obese women than in normal‐weight women.

• Further research is needed to assess the effectiveness of

breastfeeding supportive actions, targeting obese and

overweight women.
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factors (Bever Babendure, Reifsnider, Mendias, Moramarco, & Davila,

2015) and postoperative care after Caesarean section (Moore,

Bergman, Anderson, & Medley, 2016). Psychosocial factors and poor

social support have also been shown to influence maternal confidence

in breastfeeding and to reduce breastfeeding duration (Hauff et al.,

2014). However, that study showed that, after controlling for such

psychosocial factors, women with high prepregnancy body mass index

(pBMI) remained at greater risk of not breastfeeding and/or of shorter

breastfeeding. This suggests that biological factors also mediate this

association via a lower prolactin response (Rasmussen & Kjolhede,

2004) and delayed onset of lactogenesis (Rasmussen, 2007).

Furthermore, primiparity has also been shown to be a risk factor in

delayed onset of lactogenesis (Dewey, Nommsen‐Rivers, Heinig, &

Cohen, 2003), especially in obese women (Nommsen‐Rivers, Chantry,

Peerson, Cohen, & Dewey, 2010). In a U.S. cohort of primiparous

women, 40% reported concern about milk quantity in the first week

after birth (Wagner, Chantry, Dewey, & Nommsen‐Rivers, 2013). On

the basis of a comprehensive questionnaire concerning breastfeeding

difficulties, obese women were more likely to report insufficient milk

production in the first 2 weeks postpartum than normal‐weight

women (O'Sullivan, Perrine, & Rasmussen, 2015). These concerns

may have led to stopping exclusive breastfeeding (EBF) in the first

weeks (Wagner et al., 2013). In previous analyses conducted in the

Epifane cohort, we pointed out that parity had an effect modification

on the association of maternal obesity with sociodemographic factors

and pregnancy outcomes (data not published). These considerations

suggest that high pBMI may influence breastfeeding differentially

according to whether the mother is primiparous or multiparous.

Identification of subgroups at risk of early breastfeeding cessa-

tion in a national population appears essential, given its benefits.

Using a nationwide birth cohort of pregnant women followed for

1 year after delivery (the Epifane cohort), our objectives were (a)

to estimate the association between pBMI and breastfeeding

duration, after adjustment for sociodemographic, pregnancy, and

other characteristics and (b) to assess the effect modification of par-

ity in such associations.
2 | PARTICIPANTS AND METHODS

2.1 | Study sample and follow‐up

Mother–infant dyads included in these analyses were participants in

the French nationwide Epifane birth cohort. We previously provided

a description of the inclusion process (Boudet‐Berquier, Salanave, De

Launay, & Castetbon, 2016). In brief, this was a prospective cohort

using two‐stage random sampling: 136 maternity wards were selected

in mainland France, in which 25 dyads were included 1 or 2 days after

delivery. The rate of mothers refusing to participate in the Epifane

study was 19.3%. In total, 3,368 dyads were included between January

and April 2012. To be included in the cohort, mothers had to be aged

18 years or over, not institutionalized, and had to speak French or to

obtain help from someone who did. Eligibility criteria of newborns

included gestational age at birth equal to or above 33 amenorrhea

weeks (AWs) and birth without severe pathology requiring
hospitalization. Mothers filled in a questionnaire at the maternity ward.

They were then interviewed by phone and completed an Internet or

paper self‐questionnaire at 1, 4, 8, and 12 months after birth. At

12 months, 2,806 dyads among the 3,368 included (83%) were still

followed up.
2.2 | Ethics

The Epifane cohort protocol was approved by the Committee for Data

Processing in Health Research (registration no. 11.335) and the French

Data Protection Authority (CNIL, authorization no. 911 299).
2.3 | Maternal prepregnancy BMI

Mothers self‐reported prepregnancy weight and height after delivery.

Maternal pBMI was calculated as weight before pregnancy in

kilogrammes, divided by height in square metres. pBMI was grouped

into four classes following the World Health Organization (WHO,

2000) classification: underweight (<18.5), normal weight (18.5–24.9),

overweight (25.0–29.9), and obesity (≥30.0).
2.4 | Breastfeeding duration

At the maternity ward, mothers self‐reported current feeding mode,

categorized as exclusive formula feeding, mixed feeding (formula and

breastfeeding), or EBF. During phone interviews at 1, 4, 8, and

12 months, mothers were asked about current infant feeding mode

and infant age on days when breastfeeding (on the breast and pumped

breastmilk) was stopped. Mothers also filled in infant age upon intro-

duction of liquids other than breastmilk (water, sugary water, infusions,

and fruit juice) and solid foods. This retrospective information was
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used to confirm the mother's statement on feeding mode at previous

interviews. It also enabled identifying changes in infant feeding mode

during the first year. On the basis of this information, we defined

EBF duration according to WHO (2007) standards for the period when

the baby received only breastmilk and no other liquid or solid.

(Vitamins and medication were allowed.) Any breastfeeding (ABF)

duration corresponded to the total period during which the mother

breastfed. It included women who chose mixed feeding at birth,

women who breastfed exclusively at birth and switched to mixed

feeding after, and mothers who breastfed exclusively without a period

of mixed breastfeeding before stopping breastfeeding.
2.5 | Covariates

Sociodemographic characteristics were self‐reported by the mother at

the maternity ward. We defined gestational weight gain (GWG) as the

difference in kilogrammes between self‐reported maternal weight in

the last month of pregnancy and prepregnancy weight. GWG was

computed into three classes according to the 2009 Institute of Medi-

cine (IOM) recommendations (GWG below the IOM recommendations,

GWG within the IOM recommendations, and GWG above the IOM

recommendations), which take into account pBMI (IOM [US] and

National Research Council [US] Committee to Reexamine IOM Preg-

nancy Weight Guidelines, 2009). Midwives obtained maternal and

neonatal information from medical records. For the present analyses,

maternal outcome included type of pregnancy (multiple or single), ges-

tational diabetes mellitus (yes or no), hypertensive complications

(hypertension and/or pre‐eclampsia) during pregnancy (yes or no)

and mode of delivery (vaginal or Caesarean). Neonatal outcome

included prematurity (33 to <37 AW and ≥37 AW), infant birthweight

(<2.5 kg, ≥2.5 to <4.0 kg, and ≥4.0 kg) and Apgar score 5 min after birth

(≤7, 8–9, and ≥10).

We assumed that the negative association between obesity and

breastfeeding duration might be mediated through other factors. On

the basis of previous research (Hauff et al., 2014; Kronborg, Vaeth, &

Rasmussen, 2013), we retained self‐reported skin‐to‐skin contact after

birth (skin‐to‐skin contact immediately after birth or not); early

breastfeeding within 30 min after birth (yes or no); mother's report

of concern about newborn feeding (yes or no); partner's perception

of the breastfeeding woman before pregnancy (self‐reported by the

mother after delivery and coded as “positive,” “negative,” or “no opin-

ion or unknown”); partner's perception of the breastfeeding woman at

1 month after birth (also self‐reported by the mother and coded as pre-

viously mentioned); and whether the mother herself had been

breastfed (yes or no or unknown).
2.6 | Statistical analyses

For approximately 5% of the 3,205 women who had indicated their

feeding mode at birth (Figure S1), the exact date of breastfeeding ces-

sation was missing (n = 176); we were aware only of their minimal

breastfeeding period, for example, over 1 month. In this case, for these

women, the date of breastfeeding cessation was imputed by the

median date in days of breastfeeding cessation observed in the group
of women who had breastfed for more than 1 month and who had pro-

vided their exact date of breastfeeding cessation.

Sociodemographic characteristics with a rate of missing data

above 5% (maternal education, occupation, birthplace, and parity) were

imputed using logistic regression models, including, when appropriate,

maternal age, marital status, parity, education, occupation, and

partner's birthplace and education. In addition, missing smoking status

(n = 59) was imputed by the mode “no smoking before and during

pregnancy.”

The inverse probability method was used to provide statistical

estimates representative of the source population: Inclusion probabili-

ties were first calculated, and marginal calibration was next performed

on maternal age, marital status, education, and type of pregnancy. We

used as a reference percentages observed in the French National Peri-

natal Survey 2010 (Blondel & Kermarrec, 2011). Random two‐stage

sampling design and final weights were taken into account in all analy-

ses using the “svyset” command (Stata® V12).

In each parity stratum, rates of infant feeding mode at birth were

compared between pBMI categories using adjusted Wald tests.

Kaplan–Meier curves were used to assess probabilities of EBF duration

during the first year according to pBMI. The rate of women still exclu-

sively breastfeeding at 1, 3, and 5 months after birth was estimated

using Kaplan–Meier functions.

Because the assumption of hazard proportionality was not met,

we used Poisson regression models to estimate the association of

pBMI with the number of ABF days and the number of EBF days dur-

ing the first year of life. Incidence rate ratios (IRRs) were estimated

with their 95% confidence interval. IRR was interpreted as the number

by which the number of EBF or ABF days was multiplied in a pBMI

group compared to a normal‐weight group, used as a reference

(Falissard, 2005).

Covariates associated with a p‐value <.20 for ABF or EBF duration

in univariate analyses were included in multivariate models. To take

into account the hierarchical structure of covariates, adjusted models

were progressively built (Figure S2). The first model (called Model 1)

was adjusted for sociodemographic characteristics, selected using a

back stepwise procedure, and associated with the number of days of

ABF or EBF with a p‐value <.05. However, we retained a covariate if

its removal led to a change in the IRRs >10%. Then, maternal and

neonatal outcomes were added one by one to Model 1 using a bot-

tom‐up procedure and were retained when they were associated with

the number of days of EBF or ABF with a p‐value <.05, or if adding

them changed the IRRs by more than 10% (Model 2). Next,

complementary factors (skin‐to‐skin contact, early breastfeeding, and

psychosocial factors) were added one by one to Model 2, also using

a bottom‐up procedure, and with the same criteria for retaining a

covariate (Model 3).

Interactions between parity and pBMI with the number of ABF

or EBF days were then investigated. Interaction in the model

addressing EBF duration was p < .10 (p = .07); therefore, unadjusted

and adjusted Poisson regression models were stratified on parity.

ABF duration was analysed for both primiparous and multiparous

women together.

Lastly, sensitivity analyses were performed in a sample of women

with available information concerning their parity status.
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3 | RESULTS

3.1 | Sample description

From the 3,368 dyads included at birth, 2,316 mothers who initiated

breastfeeding were included in the study of the association between

pBMI and ABF duration. Analyses of EBF duration were performed

on a sample of 1,868 mothers (Figure S1).

Sociodemographic characteristics, maternal and neonatal out-

comes, and complementary factors by pBMI within parity classes are

presented in Table 1. Median durations of ABF and EBF according to

sociodemographic characteristics, maternal and neonatal outcomes,

and complementary factors are presented in Table S1.
3.2 | Infant feeding at birth according to pBMI class

Among primiparas, obese women were more likely to initiate mixed

feeding and less likely to exclusively breastfeed compared to normal‐

weight or overweight women; they were less likely to exclusively use

formula than underweight women (Table 2). Multiparous obese

women were more likely to use mixed feeding and less likely to exclu-

sively breastfeed compared to all other multiparous women. Like thin

mothers, they were more likely to use only formula than normal‐

weight or overweight women.
3.3 | Association between pBMI class and ABF
duration

The median duration of ABF of overweight women and obese women

was equal to 92 days, 2 weeks shorter than that of normal‐weight

women (105 days) and 3 weeks shorter than underweight women

(112 days) (Figure S3). However, the overall differences were not sta-

tistically significant (p = .68).

In all models, underweight and overweight women breastfed for a

period similar to that of normal‐weight women (Table 3). In the unad-

justed model, the number of ABF days in obese women was not signif-

icantly different from that in normal‐weight women. However, after

adjusting for sociodemographic factors, the number of ABF days in

obese women decreased by about 16% compared to normal‐weight

women. This association remained statistically significant (p < .05) after

additional adjustment for GWG and type of pregnancy; the other

maternal and neonatal outcomes were not significantly associated with

ABF duration in the bottom‐up procedure. Final adjustment in Model 3

did not change IRRs for obese mothers compared to Model 2, and the

association remained significant.
3.4 | EBF duration according to pBMI class

Compared to median duration of EBF of underweight and normal‐

weight women (30 days), median duration of EBF was 2 weeks shorter

for obese women (17 days) and 1 week shorter for overweight women

(24 days). These differences were statistically significant (p = .02).

However, an effect modification of parity in the relationship of pBMI

with EBF duration was identified. Analyses were then carried out in

primiparous and multiparous women separately.
Among primiparous women (Figure 1a), rates of EBF were lower in

overweight women than in other pBMI groups at 1 month. However,

3 months after birth, rates of EBF were similar between underweight,

overweight, and obese women and were lower than observed in the

group of normal‐weight women. Then, rates of EBF were all below

3% at 5 months. Among multiparas (Figure 1b), rates of EBF were

lower in obese women compared with other pBMI groups at 1, 3,

and 5 months.
3.5 | Association between pBMI class and EBF
duration

Among primiparas (Table 4), the number of EBF days in overweight

women decreased by about 30% compared to normal‐weight women

after controlling for sociodemographic factors (Model 1) and by about

25% in the other two models.

Among multiparas (Table 4), the number of EBF days for obese

women decreased by 30% compared to normal‐weight women in the

nonadjusted model and after adjusting for sociodemographic covari-

ates (p < .05). After controlling for GWG according to IOM recommen-

dations and mode of delivery, the association between obesity and

number of EBF days was no longer statistically significant (p = .05).

Adding complementary factors additionally reduced the statistical dif-

ference between obese and normal‐weight women (p = .12).
3.6 | Sensitivity analyses

Sensitivity analyses were performed in the sample of women with

complete information about parity. Concerning the association

between pBMI and ABF duration, the same results as in analyses with

imputed values of parity were found (data not shown). Concerning EBF

duration, we observed the same findings as in analyses with imputed

values; except that, among multiparous women, obesity was still

significantly associated with shorter EBF duration in the model

adjusted for sociodemographic factors and pregnancy outcomes

(IRR = 0.73 [0.55–0.98], p = .03). After adding complementary factors

to the model, the association between obesity before pregnancy and

number of EBF days was no longer statistically significant (IRR = 0.79

[0.59–1.04], p = .09).
4 | DISCUSSION

Findings from the Epifane study showed that, in France, obese women

were less likely to exclusively breastfeed at birth and continued

breastfeeding for a shorter duration compared to normal‐weight

women. We also documented that parity may have a modification

effect in the association of pBMI with duration of EBF. Among primip-

aras, overweight but not obesity before pregnancy was associated

with shorter EBF duration independently of all covariates. In contrast,

among multiparous women, obesity was associated with shorter EBF

duration, after controlling for sociodemographic factors. However, this

association was no longer statistically significant after taking into

account maternal outcome and complementary factors.

In our study, obese women were more likely to initiate mixed

feeding and less likely to exclusively breastfeed at birth. Mixed feeding
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could be purposely chosen by the parents, but it could also reflect dif-

ficulties in successfully initiating EBF. Studies concerning intention to

breastfeed according to pBMI show mixed findings. Indeed, some

authors observed that obese women were less likely to intend to

breastfeed than normal‐weight women (Guelinckx et al., 2012; Visram

et al., 2013). In other studies, no association was found between pBMI

and breastfeeding intention (Hauff & Demerath, 2012; Hauff et al.,

2014). Furthermore, when they intended to breastfeed, obese women

were less likely than normal‐weight women to exclusively breastfeed

at maternity discharge (Perrine, Scanlon, Li, Odom, & Grummer‐Strawn,

2012) or at 1 week postpartum (Donath & Amir, 2008). This may be

explained by a lower prolactin response to suckling (Rasmussen &

Kjolhede, 2004) and delayed onset of lactogenesis (after 72 hr postpar-

tum; Rasmussen, 2007) among obese mothers, which is associated with

greater risk of stopping breastfeeding in the early postpartum period.

Median duration of breastfeeding was 3 months for obese and

overweight women in our study. In a retrospective study at a univer-

sity hospital in Belgium between 2006 and 2007 (Guelinckx et al.,

2012), obese mothers breastfed for a median of less than 2 months

and overweight mothers for 3 months. Such durations are substantially

lower than those observed in the U.S. (Hauff et al., 2014), Australian

(Donath & Amir, 2008), Norwegian (Winkvist et al., 2015), and Danish

(Baker et al., 2007) studies. These wide differences between countries

in breastfeeding duration in obese women may reflect differences in

the social environment, especially social norms concerning EBF and

public financial support (e.g., duration of paid maternity leave).

In line with numerous studies (Baker et al., 2007; Castillo et al.,

2016; Donath & Amir, 2008; Guelinckx et al., 2012; Hauff et al., 2014;

Li, Jewell, & Grummer‐Strawn, 2003; Winkvist et al., 2015), we

observed that obesity before pregnancy was associated with shorter

ABF duration compared to normal‐weight women. In contrast, in two

studies performed during the 2000s in the United States (Bartok et al.,

2012; O'Sullivan et al., 2015), obesity was no longer associated with

ABF duration after controlling for sociodemographic and perinatal char-

acteristics and breastfeeding intention. In our study, the negative asso-

ciation betweenmaternal obesity andABFdurationwas independent of

sociodemographic factors, pregnancy outcomes, and psychosocial fac-

tors, suggesting the involvement of other factors. We did not collect

information on breastfeeding intention, because women were included

after delivery. Qualitative research is needed to identify specific prob-

lems encountered by obese women at different periods of postpartum.

The wide differences observed in breastfeeding duration among obese

women between France andNordic and Anglo‐Saxon countries suggest

that extensive efforts to promote breastfeeding in France could posi-

tively influenceABFduration in the general population, aswell as among

obesewomen. Thus, we assumed that supportive breastfeeding policies

might help obese women to partially overcome some breastfeeding

difficulties. Such a conclusion may also be relevant for EBF.

In the Epifane cohort, obese and overweight women exclusively

breastfed only during an average of 17 and 24 days, respectively. As

was the case for ABF, median durations of EBF among overweight

and obese women were close to those observed in Belgium (Guelinckx

et al., 2012) but markedly lower than those observed in the United

States (Hauff et al., 2014), Brazil (Castillo et al., 2016), Norway

(Winkvist et al., 2015), or Denmark (Baker et al., 2007). However, all



TABLE 2 Mode of infant feeding at birth according to prepregnancy body mass index (BMI) class, among primiparous and multiparous women
(n = 3,205)

Maternal prepregnancy BMI class

Underweight
< 8.5 kg/m2

Normal weight
18.5–24.9 kg/m2

Overweight
25.0–29.9 kg/m2

Obese ≥
30.0 kg/m2

% n % n % n % n p

Primiparous

Exclusive formula feeding 33.7 35 24.6 233 23.0 49 25.7 32 0.03

Formula + breastfeeding 17.0 18 13.6 122 19.2 39 23.2 26

Exclusive breastfeeding 49.3 53 61.8 562 57.8 128 51.1 61

Multiparous

Exclusive formula feeding 30.2 43 25.7 311 27.3 108 31.9 78 <10−3

Formula + breastfeeding 14.5 19 11.4 130 16.2 53 24.8 41

Exclusive breastfeeding 55.3 71 62.9 707 56.5 206 43.3 80

(a) (b)

FIGURE 1 Unadjusted Kaplan–Meier curves estimating the proportion of women continuing exclusive breastfeeding during the first year of life,
according to maternal prepregnancy body mass index (pBMI), among (a) primipara (n = 804) and (b) multipara (n = 1,064) who initiated exclusive
breastfeeding

TABLE 3 Unadjusted and adjusted IRRs (95% CI) of Poisson regression, estimating the association of the number of any breastfeeding days with
prepregnancy BMI classes

Maternal prepregnancy BMI classes

Underweight <18.5 kg/m2
Normal weight
18.5–24.9 kg/m2

Overweight
25.0–29.9 kg/m2 Obese ≥30.0 kg/m2

IRR [95% CI] n IRR [95% CI] n IRR [95% CI] n IRR [95% CI] n

Unadjusted model 0.97 [0.81, 1.15] 161 1 1,521 1.01 [0.90, 1.13] 426 0.90 [0.76, 1.08] 208

Model 1: model adjusted for
sociodemographic factorsa

1.02 [0.87, 1.19] 159 1 1,500 0.98 [0.89, 1.09] 416 0.84* [0.72, 0.97] 204

Model 2: Model 1 + maternal
outcomesb

1.01 [0.86, 1.18] 159 1 1,500 1.00 [0.90, 1.11] 416 0.85* [0.73, 0.98] 204

Model 3: Model 2 + complementary
factorsc

1.06 [0.91, 1.23] 156 1 1,462 1.01 [0.91, 1.12] 398 0.86* [0.74, 0.99] 195

Note. IRR = incidence rate ratio; CI = confidence interval; BMI = body mass index; IOM = Institute of Medicine.
aMaternal age, birthplace, education level, occupation, timing of return to work, and smoking before and during pregnancy.
bGestational weight gain according to IOM recommendations and type of pregnancy.
cConcerns about infant feeding, mother having been breastfed herself, partner's perception of breastfeeding woman before pregnancy, and partner's
perception of breastfeeding woman 1 month after birth.

*p<0.05.
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TABLE 4 Unadjusted and adjusted IRRs (Poisson regression models) measuring the association of the number of exclusive breastfeeding days with
prepregnancy BMI classes, stratified on parity groups

Unadjusted model
Model 1: adjusted for
sociodemographic factorsa

Model 2: Model
1 + maternal outcomesb

Model 3: Model
2 + complementary factorsc

IRR [95% CI] n IRR [95% CI] n IRR [95% CI] n IRR [95% CI] n

Primiparous

Underweight (<18.5 kg/m2) 0.82 [0.60, 1.12] 53 0.86 [0.62, 1.19] 51 0.83 [0.60, 1.14] 51 0.86 [0.62, 1.17] 50

Normal weight (18.5–24.9 kg/m2) 1 562 1 549 1 549 1 536

Overweight (25.0–29.9 kg/m2) 0.70* [0.56, 0.88] 128 0.69* [0.54, 0.87] 123 0.74* [0.58, 0.94] 123 0.74* [0.58, 0.95] 120

Obese (≥30.0 kg/m2) 0.87 [0.64, 1.19] 61 0.94 [0.70, 1.26] 60 0.96 [0.71, 1.30] 60 0.96 [0.72, 1.30] 58

Multiparous

Underweight (<18.5 kg/m2) 0.89 [0.68, 1.17] 71 0.98 [0.76, 1.25] 71 0.95 [0.74, 1.22] 71 1.04 [0.82, 1.32] 69

Normal weight (18.5–24.9 kg/m2) 1 707 1 687 1 687 1 669

Overweight (25.0–29.9 kg/m2) 0.95 [0.80, 1.12] 206 0.98 [0.83, 1.15] 199 1.03 [0.87, 1.22] 199 1.05 [0.88, 1.24] 190

Obese (≥30.0 kg/m2) 0.67* [0.50, 0.89] 80 0.71* [0.53, 0.95] 77 0.75 [0.56, 1.00] 77 0.80 [0.60, 1.06] 74

Note. IRR = incidence rate ratio; BMI = body mass index; CI = confidence interval; IOM = Institute of Medicine.
aMaternal age, educational level, timing of return to work, and smoking before and during pregnancy.
bGestational weight gain according to IOM recommendations and delivery mode.
cConcerns about infant feeding, mother having been breastfed herself, and partner's perception of breastfeeding woman at 1 month after birth and early
breastfeeding after birth.

*p<0.05.
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of those studies (except for that performed in the US; Hauff et al.,

2014) used a less restrictive definition of EBF that may also have con-

tributed to the observed difference.

In line with other authors (Kronborg et al., 2013; O'Sullivan et al.,

2015), we found an interaction between parity and pBMI in the num-

ber of EBF days. Among primiparas, overweight before pregnancy

was independently associated with EBF duration even after taking into

account a set of confounding and complementary factors. This sug-

gests that overweight among primiparas could negatively impact the

likelihood of exclusively breastfeeding via a mechanism unrelated to

sociodemographic factors, pregnancy outcome, or psychosocial

factors. Surprisingly, however, obesity was not associated with EBF

duration in any models among primiparous women. The absence of a

significant association between obesity and EBF duration among pri-

miparas could be due to a lack of statistical power. However, we also

assumed that obese primiparous women, considered as a group at risk,

might have received special attention, with intensive follow‐up at

antenatal care, especially considering GWG and glucose tolerance

impairment. Only women who initiated EBF at the maternity ward

were included in analyses concerning EBF. We thus presume that,

when obese primiparous women could overcome breastfeeding diffi-

culties in the first hours or days after birth and then start exclusively

breastfeeding in the maternity ward, they will continue to exclusively

breastfed as long as normal‐weight women do. Identifying characteris-

tics and strategies used by these obese primiparous women to over-

come early difficulties is a promising avenue of research.

Among multiparous women, the association between maternal

obesity and shorter EBF duration was no longer statistically significant

after controlling for mode of delivery and GWG, but the result was at

the boundary of the significance level. It is now well established that

obesity before pregnancy is associated with increased risk of dysfunc-

tional labour and Caesarean birth (Poston et al., 2016). The negative

association between Caesarean delivery and breastfeeding may be
due to the elevated leptine levels observed among obese mothers

(Moynihan, Hehir, Glavey, Smith, & Morrison, 2006). Leptine levels

may be associated with dysfunctional labour (Moynihan et al., 2006)

and also, potentially, with lactation (Bever Babendure et al., 2015). In

addition, in relation to postoperative care, Caesarean section might

delay timing of the first feeding, which is associated with successful

breastfeeding (Moore et al., 2016). In a recent meta‐analysis, however,

no association between mode of delivery and breastfeeding at

6 months was found (Prior et al., 2012).

In our analyses, we found that the association between obesity

and EBF duration may be partially mediated by complementary factors,

but only among multiparous women. Breastfeeding at birth has been

observed to be an intermediate factor in the relationship between

prepregnancy obesity and breastfeeding duration. Her partner's per-

ception of breastfeeding, along with having been breastfed herself,

may reflect two dimensions: support of the home environment

towards breastfeeding (which we assume is important in overcoming

breastfeeding difficulties) and the image of the breastfeeding mother

in a private or public environment. Hauff et al. (2014) pointed out that

self‐confidence and social influence concerning breastfeeding were

associated with both pBMI and breastfeeding duration but only par-

tially explained the negative association of obesity with breastfeeding

duration. Further research is needed to clarify why such factors did not

impact the association between body weight status and breastfeeding

duration among primiparous women.

Limits and strengths of our study need to be pointed out. Because

the interaction test between parity and pBMI in the association with

EBF duration was significant, we stratified our models on parity.

Because stratified analyses lead to decreased statistical power, our

results should be interpreted with caution. However, our findings are

supported by biological explanations. We imputed parity in order to

limit lack of statistical power and bias selection due to nonrandom

missing values. Sensitivity analyses without imputation values for
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parity showed the same results, except in the association between

maternal obesity and EBF among multiparous women after adjustment

for maternal outcomes. This reinforces our assumption that women

with missing values for parity had specific characteristics. Furthermore,

maternal height and weight were self‐reported. Previous studies

reported that women with high pBMI were more likely to underreport

their prepregnancy weight (Holland, Moore Simas, Doyle Curiale, Liao,

&Waring, 2013; Yu & Nagey, 1992). This may have led to misclassifica-

tion of obesewomen into the overweight BMI group and of overweight

women into the normal‐weight BMI group. Unfortunately, to our know-

ledge, the prevalence of prepregnancy obesity based on anthropometric

measures in a French nationally representative survey is not available.

We were thus unable to assess the level of misclassification and the

magnitude of error, but we presume that these misclassifications may

have potentially biased our results towards the null. As amajor strength,

the design of the Epifane cohort led us to provide precise definitions of

duration of EBF andABF in accordancewith theWHO (2007) classifica-

tion. At each interview, to limit recall bias, interviewers helped mothers

to remember infant feeding declared at the previous encounter. Data

collected in this nationally representative cohort provided a compre-

hensive set of confounding and complementary factors. Nonetheless,

a potential residual confounding bias cannot be ruled out. For example,

we were unable to take into account the perception of a previous posi-

tive breastfeeding experience, which was shown to be associated with

the decision to breastfeed subsequent children among multiparous

women (Schafer, Campo, Colaizy, Mulder, & Ashida, 2017).

Breastfeeding is a complex form of behaviour involving a mother and

child dyad; it is influenced by many different factors that are difficult

to entirely capture in epidemiologic studies. Further research is needed

to evaluate the impact of different types of mechanisms (biological,

sociocultural, medical, and psychosocial) affecting breastfeeding dura-

tion and exclusivity at different times during the postpartum period.

To our knowledge, this is the first study performed in France in a

nationally representative birth cohort aimed at estimating the associa-

tion of obesity before pregnancy with breastfeeding duration and tak-

ing into account a large set of confounding and intermediate factors.

Regarding practical implications of our findings, health care providers

should be aware that obese women, but also primiparous overweight

women, may benefit from extra support during pregnancy, after birth,

and during the first few months of life so as to initiate and continue

breastfeeding. The familial environment should also be considered,

and partners and family should be involved in implementing efforts

to promote breastfeeding. Several studies documented the effective-

ness of supportive interventions in breastfeeding among obese and

overweight women (Carlsen et al., 2013; Chapman et al., 2013; Ras-

mussen, Dieterich, Zelek, Altabet, & Kjolhede, 2011). Nevertheless,

such actions should respect the woman's choice to breastfeed or not

and should help her to attain her own breastfeeding goals.
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