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Abstract

OBJECTIVES—There is a dearth of information on the long-term maternal effects of 

breastfeeding. The objective of this study was to examine adherence to breastfeeding 

recommendations of exclusive breastfeeding for ≥4 months and continuation of breastfeeding for 

≥1 year and maternal weight retention 6 years after delivery.

METHODS—Using data from the Infant Feeding Practices Study II (IFPS II), we categorized 

women by the degree to which they met breastfeeding recommendations. Mothers’ self-reported 

weight 6 years after delivery (IFPS Year 6 Follow-Up) was compared with self-reported 

prepregnancy weight from IFPS II. Using linear regression models, adjusting for covariates, we 

examined associations between breastfeeding recommendation adherence and weight retention.

RESULTS—Of the 726 women in our study, 17.9% never breastfed. Among those who initiated 

breastfeeding, 29.0% breastfed exclusively for ≥4 months, and 20.3% breastfed exclusively for ≥4 

months and continued breastfeeding for ≥12 months. Prepregnancy BMI modified the association 

between breastfeeding recommendation adherence and weight retention. Adjusting for covariates, 

we found no association between breastfeeding recommendations adherence and weight retention 

among normal and overweight mothers. Among obese mothers, there was a significant linear trend 

(P = .03), suggesting that those who fully adhered to breastfeeding recommendations retained less 

weight (−8.0 kg) than obese women who never breastfed.
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CONCLUSIONS—This study suggests that improving adherence to breastfeeding 

recommendations may help reduce long-term maternal weight retention among obese mothers. 

Larger studies, with diverse populations and similar longitudinal designs, are needed to explore 

this relationship.
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Maternal overweight and obesity, as measured by BMI, are associated with adverse health 

outcomes for women,1–3 including cardiovascular disease4 and breast cancer.5 The 

prevalence of overweight and obesity in the United States is high, with approximately half 

of all women aged 25 to 55 years being overweight or obese.6 Although many factors 

influence women’s weight throughout adulthood, findings from studies examining the 

association between breastfeeding and postpartum weight retention have been mixed.7,8 

Discrepant findings probably result from varying study definitions of breastfeeding, 

including attributes such as exclusivity (ie, giving a child only breast milk and no other 

liquids or solids9), duration (ie, the amount of time a mother breastfeeds or gives breast milk 

to her child, usually referring to giving any amount of breast milk9), and intensity (ie, the 

percentage of milk feedings including breast milk10). Discrepant findings may also be 

attributed to rigor of the study design, chosen postpartum measurements, and length of the 

follow-up period.7

Breastfeeding is an important public health issue. Children who are breastfed have 

protection against infection11–14 and sudden infant death syndrome15 and lower risk of a 

number of chronic diseases,16,17 including obesity.18–20 Mothers who breastfeed have a 

lower risk for type 2 diabetes,21,22 hypertension,23 and breast24,25 and ovarian cancers.26,27 

Effects of breastfeeding on long-term maternal weight are less understood, however.

It is estimated that exclusive lactation requires an approximate daily energy expenditure of 

2100 kJ28; thus, compared with nonbreastfeeding women, those who breastfeed may have an 

advantage in terms of postpartum weight loss.29 Although many studies indicate that 

extended duration of breastfeeding may decrease maternal weight retention in the first year 

postpartum,7 few have examined the influences of lactation-related energy expenditure 

associated with breastfeeding duration, exclusivity, and intensity on weight retention >1 year 

postpartum.

The objective of this study was to examine the influence of adherence to the 2005 American 

Academy of Pediatrics (AAP) recommendations30 for breastfeeding duration and exclusivity 

with maternal weight 6 years postpartum. We hypothesized that women who adhered to the 

AAP recommendations would have lower weight retention 6 years postpartum compared 

with women who did not adhere to recommendations.
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METHODS

Participants and Data Collection

We analyzed data from the 2005–2007 Infant Feeding Practices Study II (IFPS II) and the 

IFPS II Year 6 Follow-Up (Y6FU). Detailed descriptions of IFPS II31 and Y6FU32 are 

provided elsewhere. Briefly, during IFPS II, mothers completed a questionnaire during the 

last trimester of pregnancy and were asked to complete 10 additional questionnaires 

throughout the first year postpartum. The questionnaire included items on maternal health, 

infant health and feeding, and other related topics; they were completed approximately 

monthly during the first 7 months of infant age and then approximately every 7 weeks until 

the infant was 12 months old. Six years later, mothers completed an additional questionnaire 

as part of the Y6FU. Because we have comprehensive breastfeeding data only for infants 

from IFPS II, we limited our analysis to women who had no additional births after 

participating in IFPS II (n = 853).

Measures and Variables

The main outcome variable was calculated as the difference between mother’s self-reported 

weight collected at the Y6FU and her self-reported prepregnancy weight collected in the last 

trimester of pregnancy. Although any weight gained or lost during this period could reflect 

weight changes associated with pregnancy or weight changes after breastfeeding, we refer to 

this measure as weight retention.

Breastfeeding behaviors were assessed via the 10 postpartum IFPS II questions. 

Breastfeeding duration was defined as the age of the infant in weeks when the mother 

completely stopped breastfeeding or pumping milk, rather than the age at which the child 

stopped receiving breast milk (eg, stored breast milk). This definition enabled us to estimate 

the length of time the mother was lactating and therefore expending calories producing milk. 

Breastfeeding duration data were obtained from IFPS II unless a participant indicated she 

was still breastfeeding when she completed her last IFPS II questionnaire. For women who 

reported they were still breastfeeding at the time they completed their last IFPS II 

questionnaire, we used the breastfeeding duration data reported in Y6FU (n = 144). If that 

information was not provided, we used the last known age at which the child was 

breastfeeding during IFPS II (n = 23). In each IFPS II questionnaire, mothers were asked to 

estimate the average number of feedings of foods or liquids, including formula and other 

types of milk (breast milk, cow’s milk, and other milks), that their infant received in the 

preceding 7 days. Duration of exclusive breastfeeding was calculated as the infant’s age at 

the midpoint between the last questionnaire when the mother reported feeding only breast 

milk and the first questionnaire when a food or liquid other than breast milk was introduced.

We used the breastfeeding duration and exclusivity data to create our exposure variable 

based on meeting the 2005 AAP breastfeeding recommendations,30 which include exclusive 

breastfeeding for ≥4 months and continued breastfeeding for ≥12 months. Although the 

AAP released new guidelines in 2012,33 at the time IFPS II data were collected, the 2005 

recommendations were in place. The 2005 recommendations stated that exclusive 

breastfeeding was sufficient for “approximately the first 6 months of life”; however, the 
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statement goes on to specify that some infants might need complementary foods to be added 

to their diets “as early as 4 months of age.” Thus, we used the conservative measure of 

exclusive breastfeeding for 4 months. The exposure variable was categorized as never 

breastfed (reference group); initiated breastfeeding but did not exclusively breastfeed for ≥4 

months; met exclusivity recommendation, but breastfeeding duration was <12 months; and 

met recommendations for exclusivity, and breastfeeding duration was ≥12 months.

Our study objective was to use adherence to AAP breastfeeding recommendations as a 

proxy for lactation-related maternal energy expenditure; the more recommendations met, the 

higher the lactation-related energy expenditure. We assumed that women who met the AAP 

recommendations were giving only breast milk as their infant’s milk source during the 12-

month period. To examine this assumption, we estimated mean breast milk intensity using 

data from the questionnaires for months 5 through 10.5.

Breastfeeding intensity was estimated for each month based on the mother’s recall of all 

milk the infant received and the percentage that was breast milk. Additional details on 

calculation of breastfeeding intensity are provided elsewhere.10 Intensity data from the 

month 12 questionnaire were not included because the majority of mothers completed this 

questionnaire after the infant was 12 months old, and they reported they had already 

introduced cow’s milk to their children’s diets. Forty mothers who fed their infants breast 

milk exclusively for ≥4 months and breastfed ≥12 months also introduced infant formula or 

another breast milk alternative between 5 and 10.5 months. Thus, for these women, their 

mean breast milk intensity during those months was <100%. We categorized these women 

as meeting both the exclusivity and 12-month duration recommendations; however, to 

account for possible misclassification of lactation-related energy expenditure, we conducted 

a sensitivity analysis where we excluded the women with mean breast milk intensity from 5 

to 10.5 months of <95%. This cutoff point was chosen based on inspection of intensity data 

for months 5, 6, 7, and 10.5. Women with a breast milk intensity of <95% typically added a 

breast milk alternative for ≥2 months, whereas women with 95% to 99% added a breast milk 

alternative for only 1 month.

Mother’s age, race or ethnicity, education, income, marital status, parity, and gestational 

weight gain were self-reported during IPFS II. We calculated prepregnancy BMI using IFPS 

II data on self-reported weight and height and categorized mothers as normal weight (BMI 

<25), overweight (BMI 25 to <30), or obese (BMI ≥30). From the Y6FU, we used data on 

mothers’ reports of their current smoking status and physical activity behaviors. 

Specifically, participants self-reported the average number of cigarettes smoked per day, and 

these data were analyzed dichotomously (≥1 cigarette per day = smoker). Leisure time 

physical activity was self-reported for a usual week, including information on frequency, 

intensity, and duration. Mothers were categorized as sedentary if they reported engaging in 

no physical activity. Mothers who reported engaging in physical activity were categorized as 

meeting physical activity recommendations if they reported engaging in ≥75 minutes per 

week of vigorous physical activity, ≥150 minutes per week of moderate physical activity, or 

an equivalent combination (moderate + 2 * vigorous ≥150 minutes/week).34
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Analytic Plan

We performed a complete-subject analysis and excluded participants lacking weight (n = 

26), sufficient breastfeeding (n = 2), or covariate data (n = 101). Breastfeeding data were 

considered insufficient if we could not categorize the mother according to our exposure 

definitions. Missing data on physical activity or education accounted for nearly 75% of all 

missing covariate data. Using analysis of variance for continuous variables and χ2 statistics 

for categorical variables, we compared the characteristics of the study sample with those 

excluded, and we compared characteristics of the study sample by adherence to 

breastfeeding recommendations. To examine the association between adherence to 

breastfeeding recommendations and weight retention 6 years after delivery, we used linear 

regression models adjusting for covariates. Because gestational weight gain and postpartum 

weight loss patterns may vary by prepregnancy BMI and because prepregnancy weight may 

affect breastfeeding initiation and duration,35 we evaluated effect modification by 

prepregnancy BMI by including an interaction term between prepregnancy BMI and 

breastfeeding adherence in the model. As previously described, we performed a sensitivity 

analysis excluding 17 women whose category of fully adhering to both breastfeeding 

recommendations may have misclassified their lactation-related energy expenditure. We 

hypothesized that associations between adherence and weight retention would become 

stronger in the sensitivity analysis. P values were considered significant at <.05 for main 

effects and <.15 for interactions. Linear trends were assessed by using a contrast statement. 

All analyses were conducted by using Statistical Analysis Software version 9.3 (SAS 

Institute, Inc, Cary, NC).

RESULTS

Of 853 eligible women, 127 were excluded because of missing data. Compared with those 

included in the analysis, a smaller proportion of excluded women initiated breastfeeding 

(74.0% vs 82.1%, P = .03) and were married (57.5% vs 84.4%, P < .0001), and a larger 

proportion had a high school education or less (24.2% vs 15.0%, P = .02) and were of a race 

or ethnicity other than white (27.6% vs 13.6%, P < .0001). There were no significant 

differences in the proportion meeting breastfeeding recommendations among those who 

initiated breastfeeding or in mean weight retention 6 years after delivery (data not shown).

Characteristics of the study sample are provided in Table 1. Of the 726 women included in 

our analyses, 82.1% initiated breastfeeding. Of those who initiated, 29.0% breastfed 

exclusively for ≥4 months, and 20.3% breastfed exclusively for ≥4 months and continued 

breastfeeding for ≥12 months. Among women who adhered to 1 or both components of the 

breastfeeding recommendation, higher proportions were white, more educated, married, of 

normal BMI, and nonsmokers. They also tended to have higher poverty income ratio and 

parity. Six years after delivery, women retained an average of 2.5 kg (SD = 10.5) more than 

their prepregnancy weight. Overall, normal weight and overweight women retained an 

average of 3.9 kg (SD = 7.3) and 2.7 kg (SD = 10.6), respectively, whereas obese women 

lost an average of 0.4 kg (SD = 14.1) (data not shown). Mean weight retention decreased as 

breastfeeding adherence increased only among obese women (Table 2).
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Breastfeeding Adherence and Weight Retention

Prepregnancy BMI modified the association between adherence to breastfeeding 

recommendations and weight retention (P = .02); thus, results are presented stratified by 

prepregnancy BMI (Table 3). With adjustment for covariates and in comparison with those 

who never breastfed, adherence to breastfeeding recommendations was not significantly 

associated with weight retention among normal weight and overweight women. However, 

there was a significant linear trend (P = .01) among mothers who were obese before 

pregnancy, suggesting that those who fully adhered to the breastfeeding recommendations 

retained less weight (−8.0 kg, 95% confidence interval, −15.4 to −0.7) than women who 

never breastfed. Associations were similar in the sensitivity analysis (data not shown).

DISCUSSION

This study used longitudinal data to explore the relationship between adherence to 

breastfeeding recommendations and maternal weight retention 6 years after delivery. 

Although we observed no associations between breastfeeding recommendation adherence 

and weight retention among normal and overweight mothers, our data suggest an inverse 

association among obese mothers. Specifically, we found that 6 years after delivery, obese 

women who fully adhered to the 2005 AAP recommendations for both breastfeeding 

exclusivity and duration retained 8.0 kg less than obese mothers who never breastfed.

Our findings may have public health implications. All women are advised to gain some 

weight during pregnancy; however, excess gestational weight gain can lead to postpartum 

weight retention.35 Currently, 1 in 5 women who delivers a live birth is obese before 

pregnancy,36 and nearly half of obese women gain gestational weight in excess of 

recommendations.37 Obese women are at elevated risk for many chronic diseases; 

postpartum weight retention can exacerbate these risks.38 Our study suggests that adherence 

to breastfeeding recommendations may have long-term effects that promote lower weight 

retention among obese women.

A recent systematic review concluded that there is currently insufficient evidence to support 

an association between breastfeeding and weight retention because of the considerable 

heterogeneity across studies, including different breastfeeding definitions, timing and 

measurement of maternal weight, participant characteristics, sample sizes, study design, and 

ability to adjust for confounders.7 The review identified 15 prospective studies that met their 

inclusion criteria and assessed associations of breastfeeding with weight retention 6 to 24 

months postpartum. Five of the studies were considered to be of high methodological 

quality,39–43 and of these, 439–41,43 found a significant inverse association between 

breastfeeding and weight retention.

Two recent studies that were not part of the systematic review examined breastfeeding and 

maternal weight >2 years postpartum. Brandhagen and colleagues44 conducted a 

longitudinal study among Norwegian women at various points for 3 years postpartum. They 

found an inverse association between breastfeeding (measured as full, partial, or none) and 

weight retention after controlling for prepregnancy BMI, pregnancy weight gain, maternal 

age, and parity. In the final assessment at 36 months postpartum, however, only mothers 
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who fully breastfed (gave breast milk but no infant formula, other milk, or semisolid or solid 

food) up to 6 months showed significantly lower weight retention.

Wiklund and colleagues45 conducted a small retrospective study among Finnish mothers 16 

to 20 years after their last pregnancy. Using self-reported data and maternity tracking 

records, they assessed mother’s prepregnancy weight and average duration of breastfeeding 

across all their infants. Mothers were categorized as having a short duration of breastfeeding 

(defined as breastfeeding <6 months), a medium duration of breastfeeding (≥6 months but 

<10 months), or a long duration of breastfeeding (≥10 months). Mother’s current weight and 

height were measured using standardized protocols. Analyses were adjusted for age at first 

pregnancy, parity, smoking, menopause status, education, previous and current physical 

activity levels, and current energy intake. After their first pregnancy, only mothers with long 

breastfeeding duration returned to their prepregnancy weight, whereas mothers with medium 

and short breastfeeding durations were 1.8 and 5.0 kg heavier, respectively (P < .001). 

Although gradual weight gain was observed over time, this pattern of less weight retention 

with increased breastfeeding was also observed with subsequent pregnancies, such that 

nearly 2 decades after having their children, mothers with short duration of breastfeeding 

were found to have gained significantly more body weight (14.0 kg) than mothers in either 

the medium (8.3 kg, P < .001) or long (7.6 kg, P < .001) breastfeeding duration groups.

The current study is subject to some limitations. Weight and height measures were based on 

self-report, which could have led to misclassifications of BMI or errors in weight retention 

because women of higher BMI tend to underreport their weight.46,47 The extent to which 

this bias might affect the reporting of weight at different times is unknown. In addition, we 

did not have data to adjust for dietary behaviors, and therefore we may have incomplete 

control of confounding. Our decision to limit analyses to mothers with no additional 

pregnancies after IFPSII reduced the size of our sample and may have limited our ability to 

detect significant associations; similarly, we had a limited number of mothers who met only 

the recommendation to breastfeed exclusively for ≥4 months. The IFPSII sample was not 

nationally representative, so the results may not be generalizable to all women.

Despite these limitations, our study has a number of strengths. Infant feeding practices in the 

first year postpartum were assessed nearly monthly in IFPSII, which reduced the potential 

for maternal recall bias regarding infant feeding practices. A particular strength of our study 

is that, because of the extensive details on infant feeding practices in the IFPSII data, we 

were able to measure and report breastfeeding exclusivity, intensity, and duration through 

the first year postpartum. Moreover, the highly detailed breastfeeding data enabled us to 

classify adherence to AAP breastfeeding recommendations into 4 levels that accounted for 

differing degrees of breastfeeding exclusivity, duration, and intensity throughout the first 

year postpartum, all of which could relate to lactation-related energy expenditure. Finally, to 

our knowledge, this is the first study to examine the influence of breastfeeding on weight 

retention 6 years after delivery.

The proportion of women in the United States breastfeeding exclusively and for long 

durations remains low.48 In addition, disparities in breastfeeding practices among US 

mothers are evident, with lower initiation, duration, and exclusivity rates among those who 
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are young, are non-Hispanic black, and have low education and low incomes.49 Rates of 

breastfeeding are also low among mothers who are obese.50–52 Mothers who are obese 

experience higher rates of prolonged labor, which can lead to higher rates of cesarean birth, 

which can then lead to delayed lactogenesis.52 In addition, obese women may experience 

more challenges with successful latch during breastfeeding than other women, thus 

interfering with a smooth start to breastfeeding and jeopardizing exclusive and continued 

breastfeeding.52 Although these challenges often can be overcome with assistance from 

trained health care providers, a survey of clinicians revealed that <30% of them believed 

obesity could have detrimental effects on breastfeeding,53 suggesting that additional 

education may be needed for health providers to help obese women achieve their personal 

breastfeeding goals.

Lactation requires energy expenditure; thus, a biological rationale supports the hypothesis 

that breastfeeding might promote postpartum weight loss.24,28,44 However, multiple factors, 

such as women’s BMI, physical activity, and diet, and organizational factors such as 

hospital maternity practices and worksite lactation support programs, influence 

breastfeeding and thus postpartum weight retention.7 Among populations who experience 

high rates of obesity and low rates of breastfeeding, interventions that address lifestyle 

behaviors related to healthy weight and breastfeeding may be an effective way to reduce 

postpartum weight retention.

CONCLUSION

This longitudinal study suggests an inverse association between adherence to breastfeeding 

recommendations on exclusivity and duration and long-term weight retention among obese 

women. Larger studies among diverse populations are needed to elucidate the association 

between breastfeeding and long-term weight retention.
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