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We assessed the relationship of lactation to long-term maternal weight gain among African-American women,

who have a lower prevalence of lactation and a higher prevalence of obesity than other US women. A pregnancy

cohort of 3,147 African-American women from the Black Women’s Health Study who gave birth for the first time

between 1995 and 2003 was followed for 8 years postpartum. Participants provided data on weight, lactation, ges-

tational weight gain, education, diet, and exercise. Mean differences in weight gain were estimated in multivariable

models. Overall, lactation was not associated with mean weight gain. However, the association was modified by

prepregnancy body mass index (BMI; weight (kg)/height (m)2) (P for interaction = 0.03): Among women with BMI

<30 prior to the pregnancy, mean weight gain decreased with increasing months of lactation (P for trend < 0.01),

whereas among obese women (BMI ≥30), mean weight gain increased with increasing duration of lactation (P for

trend = 0.04). Adjusted mean differences for ≥12 months of lactation relative to no lactation were −1.56 kg (95%

confidence interval: −2.50, −0.61) among nonobese women and 2.33 kg (95% confidence interval: −0.35, 5.01)
among obese women. The differences in postpartum mean weight gain persisted over the 8-year study period. Re-

sidual confounding by factors more common in women who breastfeed longer may have influenced the results.

African-American women; childbearing; lactation; obesity; weight gain

Abbreviations: BMI, body mass index; BWHS, Black Women’s Health Study; CI, confidence interval.

Editor’s note: An invited commentary on this article
appears on page 940.

Obesity is epidemic in the United States, and the preva-
lence is highest in African-Americanwomen, with 58%being
classified as obese in 2009–2010 (1). Many women experi-
ence appreciable weight gain during the years following
their first childbirth (2–4). Stuebe and Rich-Edwards (5) have
hypothesized that lactation may “reset” a woman’s metabo-
lism, leading to increased mobilization of stored fat after de-
livery and long-term altered glucose homeostasis. Lactation
may also play a role in appetite regulation through favorable
changes in adipokines such as ghrelin (6). Available data on
the relationship of lactation to long-term weight gain and
obesity are limited and conflicting (7–13).

The Black Women’s Health Study (BWHS), a prospective
cohort study of 59,000 African-American women, includes a
pregnancy cohort of young women who began childbearing
after enrollment (2). Data from the pregnancy cohort were
used to assess the relationship of lactation to long-term ma-
ternal weight gain, taking into account important potentially
confounding factors.

METHODS

Data collection

The BWHS is a prospective cohort study of 59,000 black
women from all regions of the mainland United States. Par-
ticipants, aged 21–69 years at baseline, enrolled in 1995 by
completing mailed health questionnaires (2, 14). They have
been followed every 2 years since 1995 by means of mailed
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questionnaires. In each questionnaire cycle, follow-up has been
complete for approximately 80% of the baseline cohort. The
baseline questionnaire included detailed questions on repro-
ductive factors, including number and timing of births and du-
ration of lactation, and on anthropometric factors, physical
activity, diet, and years of education. The study protocol was
approved by the Boston University Institutional Review Board.

The 1997, 1999, 2001, and 2003 questionnaires included a
set of questions about pregnancies and births that had occurred
since the previous questionnaire. Participants who reported
having given birth were asked to record the date of birth of
the baby and the amount of gestational weight gain, in catego-
ries of <10, 10–14, 15–19, 20–24, 25–29, 30–34, 35–39, and
≥40 pounds (<4.5, 4.5–6.6, 6.7–8.9, 9.0–11.2, 11.3–13.4,
13.5–15.7, 15.8–17.9, and ≥18.0 kg). With the exception of

the 1997 questionnaire, which did not include questions on
lactation, participants were also asked whether the baby had
been breastfed and for how many months. Specifically, the
1999 and 2001 questionnaires asked, “Did you breastfeed
the baby? If yes, how long did you breastfeed?”. Response op-
tions were “less than 3 months,” “3–5 months,” and “6 months
ormore.” If awoman checked “6months ormore” on the 1999
or 2001 questionnaire, we used data from the 2011 question-
naire to classify the duration of lactation for that birth as 6–11
months or ≥12 months. The 2011 questionnaire asked all
BWHS participants about their entire lactation experience
with the following questions: “How many months in total
have you breastfed your children (total for all)?” and “What
is the longest you breastfed any child?”. An online supplement
to the 2011 questionnaire also asked about duration of lactation

Enrolled in 1995
(n = 59,001)

Nulliparous in 1995
(n = 20,685)

Already Parous at Study
Enrollment in 1995

(n = 38,195)Unknown Parity in 1995
(n = 121)

One or More Singleton Births During 1995–2003
(n = 4,072)

No Births During 1995–2003
(n = 16,457)

Missing Data on Prepregnancy
Body Mass Index

(n = 294)

Twins or Triplets
(n = 156)

Missing Data on
Lactation
(n = 177)

Missing Data on Weight 4 Years
and 8 Years After Birth

(n = 342)

Outliers (First and 99th
Percentiles) on 4- or 8-Year

Weight Gain
(n = 112)

Included in Either 4-Year
Analysis, 8-Year Analysis, or Both

(n = 3,147)

8-Year
Analysis

(n = 2,533)

4-Year
Analysis

(n = 2,881)

Figure 1. Selection of the childbirth cohort from the BlackWomen’s Health Study, 1995–2011. Missing data on prepregnancy bodymass index, in
most instances, occurred because the woman was pregnant when completing the previous questionnaire.
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for each birth. The 2003 and 2005 questionnaires asked, “Did
you breastfeed the baby? If yes, how many months?,” with
boxes provided to fill in the exact number of months. Lactation
data for women who gave birth during the 2-year interval from
1995 to 1997 were obtained from the 2011 questionnaire.
Participant weight was reported every 2 years, and partici-

pant body mass index (BMI) for each 2-year interval was cal-
culated as weight (kg) divided by height (m) squared. Hours
per week of vigorous physical activity (e.g., jogging) was as-
certained on most follow-up questionnaires. In a validation
study conducted among 115 participants, self-reported height
and weight were highly correlated with technician-measured
height and weight, and self-reported vigorous physical activity
was correlated with activity measured by means of ActiGraph
monitors (ActiGraph, LLC, Pensacola, Florida) (15, 16).
Diet was ascertained in 1995 with use of the National Can-

cer Institute–Block short-version food frequency questionnaire
(17). As previously reported, a factor analysis identified 2
major dietary patterns based on 35 foods or food groups from
the food frequency questionnaires: The “vegetables/fruit” die-
tary pattern (also called the “prudent” diet) was characterized
by high intake of fruits and vegetables, whereas the “meat/fried
foods” pattern (also called the “Western” diet) was character-
ized by high intake of meat, fried foods, and sweets (18).

Analytical cohort

Figure 1 gives details on derivation of the analytical cohort
for the present analyses. From among the 59,001 BWHS par-
ticipants, there were 4,072 women who gave birth for the first
time (singleton births only) during the period from 1995
through 2003. Exclusions were as follows: women with miss-
ing data on prepregnancy weight, largely because they were

currently pregnant when completing the questionnaire from
the cycle immediately prior to the cycle in which they re-
ported the birth (n = 294); women who had missing data on
weight 4 years and 8 years after the birth (n = 342); women
with missing data on lactation (n = 177); and women who
were outliers (bottom first percentile and top 99th percentile
of 4- or 8-year weight change; n = 112). This left an analyti-
cal cohort of 3,147 women.

Statistical analysis

Two outcomes were assessed: weight gain 4 years after
baseline andweight gain 8 years after baseline, with “baseline”
defined as the year in which the participant first gave birth.
Data on weight 4 years after baseline were available for 2,881
of the women, and data on weight 8 years after baseline were
available for 2,533. Fewer women were included in the 8-year
analyses because women whose first birth occurred in 2003
did not have a chance to attain 8 years of follow-up after the
birth by the time data collection ended. Mean weight gain was
computed overall and for each category of lactation. Because
the data on weight and on new births were collected at 2-year
intervals, “4-year” weight gain actually represents approxi-
mately 3- to 5-year weight gain, depending on when during a
data collection cycle each birth occurred. Similarly, “8-year”
weight gain actually represents approximately 7- to 9-year
weight gain.
Multiple linear regression was used to estimate adjusted

mean differences in weight gain for categories of lactation rel-
ative to no lactation, with control for age (<25, 29–29, 30–34,
or ≥35 years), gestational weight gain (<20, 20–29, 30–39,
or ≥40 pounds (<9.0, 9.0–13.4, 13.5–17.9, or ≥18.0 kg)),
whether or not the baby was born preterm, number of

Table 1. Baseline Characteristics (Age-Standardized) of Parous Women in the Black Women’s Health Study,

According to Duration of Lactation, 1995–2011

Characteristic

Duration of Lactation, monthsa

0 (None)
(n = 714)

<3
(n = 528)

3–5
(n = 536)

6–11
(n = 918)

≥12
(n = 451)

Mean (SD) % Mean (SD) % Mean (SD) % Mean (SD) % Mean (SD) %

Age at first birth, years 31.1 (4.6) 31.0 (4.3) 30.9 (4.3) 31.1 (4.2) 30.8 (4.3)

Prepregnancy body mass indexb 27.5 (6.8) 27.5 (7.0) 26.2 (5.6) 25.2 (5.0) 25.4 (5.0)

>16 years of education 27 26 34 37 50

Western diet (highest quintile) 21 18 16 16 11

≥35 pounds (≥15.8 kg) of
gestational weight gain

24 29 27 32 30

≥3 hours/week of vigorous
exercise

24 27 28 31 37

Preterm birth 18 16 14 14 11

≥1 additional births 24 31 36 43 47

≥6 months’ mean lactation
duration for additional births

13 14 23 57 72

Abbreviation: SD, standard deviation.
a Median year of first birth in each category of lactation: no lactation, 2001; <3 months, 1999; 3–5 months, 1999;

6–11 months, 1999; ≥12 months, 2001.
b Weight (kg)/height (m)2.

934 Palmer et al.

Am J Epidemiol. 2015;181(12):932–939



Table 2. Four-Year Weight Gain in Relation to Lactation History in the Black Women’s Health Study, 1995–2011

No. of
Women

Unadjusted
Mean
Weight
Gain, kg

Unadjusted
Mean

Difference in
Weight
Gain, kg

Multivariable
Mean

Difference in
Weight

Gain, kga

95%
Confidence
Interval

P for
Trend

Total

Never lactation 643 6.21 0 (Referent) 0 (Referent)

Ever lactation 2,238 5.72 −0.49 −0.28 −0.93, 0.37

Lactation duration, months 0.28

<3 478 5.94 −0.27 −0.51 −1.36, 0.35

3–5 492 6.24 0.03 0.14 −0.72, 1.00

6–11 836 5.77 −0.44 −0.10 −0.87, 0.67

≥12 432 4.81 −1.40 −0.87 −1.79, 0.05

Age <30 years at time of birthb

Never lactation 167 7.60 0 (Referent) 0 (Referent)

Ever lactation 645 6.73 −0.87 −0.57 −1.95, 0.80

Lactation duration, months 0.61

<3 138 6.67 −0.93 −1.12 −2.87, 0.62

3–5 140 7.38 −0.22 0.04 −1.72, 1.81

6–11 247 6.72 −0.88 −0.38 −1.98, 1.22

≥12 120 6.05 −1.55 −0.96 −2.91, 0.98

Age ≥30 years at time of birthb

Never lactation 476 5.73 0 (Referent) 0 (Referent)

Ever lactation 1,593 5.32 −0.41 −0.25 −0.99, 0.49

Lactation duration, months 0.27

<3 340 5.64 −0.09 −0.36 −1.34, 0.62

3–5 352 5.78 0.05 0.15 −0.83, 1.14

6–11 589 5.37 −0.36 −0.07 −0.95, 0.81

≥12 312 4.34 −1.39 −0.94 −1.99, 0.10

Prepregnancy BMIc <30d

Never lactation 469 6.34 0 (Referent) 0 (Referent)

Ever lactation 1,793 5.69 −0.65 −0.45 −1.15, 0.25

Lactation duration, months <0.01

<3 345 6.38 0.04 −0.17 −1.10, 0.76

3–5 381 6.31 −0.03 0.04 −0.87, 0.95

6–11 707 5.65 −0.69 −0.38 −1.18, 0.42

≥12 360 4.44 −1.90 −1.56 −2.50, −0.61

Prepregnancy BMI ≥30d

Never lactation 170 5.72 0 (Referent) 0 (Referent)

Ever lactation 440 5.88 0.16 0.30 −1.37, 1.97

Lactation duration, months 0.04

<3 131 4.77 −0.95 −1.35 −3.43, 0.73

3–5 111 6.00 0.28 0.78 −1.44, 3.00

6–11 126 6.49 0.77 1.00 −1.16, 3.17

≥12 72 6.68 0.96 2.33 −0.35, 5.01

Abbreviation: BMI, body mass index.
a Adjusted for age, gestational weight gain, preterm birth, vigorous physical activity, dietary pattern, years of

education, number of additional births during follow-up, and mean duration of lactation for the additional births

during follow-up.
b P for interaction with age at time of birth = 0.97.
c Weight (kg)/height (m)2. Data on prepregnancy BMI were missing for 9 women.
d P for interaction with prepregnancy BMI = 0.03.
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additional births during follow-up (0, 1, 2, or 3), mean dura-
tion of lactation for the additional births during follow-up,
Western dietary pattern (factor analysis score, in quintiles),
years of education (<12, 12, 13–15, or ≥16 years), and vig-
orous exercise (<1, 1–2, or ≥3 hours/week, taken from the
first questionnaire completed after the birth). Because the
proportion of missing data was less than 2% for each of the
covariates, we used the missing indicator method in all mul-
tivariable analyses. Tests for trend were conducted by using
the median value of each category, with the medians modeled
as a continuous variable. Tests for interaction were performed
using a likelihood ratio test that compared models with and
without interaction terms.
Analyses were carried out overall and within strata of age

at first birth and prepregnancy BMI. Interactions by age and
prepregnancy BMI were postulated a priori. Agewas of inter-
est because excess weight gain in African-American women
is greatest in the third decade of life (19). Stratification by pre-
pregnancy BMI was of interest because obese women have
difficulty in achieving successful lactation (20) and may
also be either more or less likely to gain weight after giving
birth.
In a sensitivity analysis, we repeated the analyses in the

subset of women who remained uniparous throughout the
follow-up period (n = 1,771 for the 4-year period and n =
1,486 for the 8-year period). In this group, confounding by
later births and subsequent breastfeeding would be absent.
On the other hand, these analyses excluded a considerable
proportion of the sample (approximately 38%).

RESULTS

Among the 3,147 women who had their first baby during
the period from 1995 through 2003, 77% breastfed the baby
for at least 1 month and 14% breastfed for 12 months or more.
As shown in Table 1, women who breastfed for 12 or more
months were, at baseline, more educated, leaner, more likely
to engage in vigorous physical activity, and more likely to
have a healthier diet than women who had not breastfed.
They were less likely to have a preterm birth.
Overall, mean 4-year weight gain was 5.72 kg (12.6

pounds). Breastfeeding, including ≥12 months of breastfeed-
ing, was not associated with mean weight gain (Table 2):
Compared with no lactation, the adjusted mean differences
were −0.28 kg (95% confidence interval (CI): −0.93, 0.37)
for ever lactation and −0.87 kg (95% CI: −1.79, 0.05) for
≥12 months of lactation. However, prepregnancy BMI ap-
peared to modify the association between lactation duration
and mean weight gain (P for interaction = 0.03): Among
women who were not obese, mean weight gain decreased
with increasing months of lactation (P for trend < 0.01),
whereas among women who were obese prior to the preg-
nancy, mean weight gain increased with increasing duration
of lactation (P for trend = 0.04). The adjusted mean differ-
ence for ≥12 months’ lactation was −1.56 kg (95% CI:
−2.50, −0.61) among the nonobese women and 2.33 kg
(95% CI: −0.35, 5.01) among the obese women. No interac-
tion was observed for age at first birth.
As can be seen by a comparison with the unadjusted mean

differences, adjustment for potential confounders generally

moved the estimates closer to the null. Education, modeled
with terms for <12, 12, 13–15, and ≥16 years, was the covar-
iate that had the strongest association with the estimates. To
reduce potential residual confounding by factors related to
educational level, we repeated the analyses after restricting
the data to women who reported at least some college (edu-
cation ≥13 years). Results were not materially changed (data
not shown). For example, among nonobese women, the ad-
justed mean difference in weight gain for ≥12 months’ lacta-
tion relative to no lactation was −1.67 (95% CI: −2.63,
−0.70), and the P value for trend was less than 0.01 for in-
creasing duration of lactation.
Overall mean weight gain 8 years after the first birth was

7.91 kg (17.4 pounds), indicating that the majority of excess
weight gain following the first pregnancy occurred in the first
4 years after giving birth. Breastfeeding was not associated
with reduced 8-year weight gain overall (Table 3), nor were
significant associations observed in either age group. How-
ever, effect modification by obesity status was observed
(P for interaction < 0.01): Among women with prepregnancy
BMI <30, the mean difference in weight gain for ≥12
months’ lactation versus no lactation was −1.53 kg (95%
CI: −2.78, −0.27) (P for trend = 0.03), while obese women
who had breastfed their babies had an increased mean
8-year weight gain at every level of breastfeeding duration
(P for trend < 0.01).
Results from sensitivity analyses carried out amongwomen

who remained uniparous yielded similar results (see Web
Tables 1 and 2, available at http://aje.oxfordjournals.org/).
In particular, increasing duration of lactation was signifi-
cantly associated with lower 4-year and 8-year mean weight
gain among women who were not obese when they became
pregnant, whereas an opposite association was observed
among the obese women.

DISCUSSION

We have previously shown in the BWHS that childbearing
is associated with substantial weight gain when compared with
continued nulliparity, and that the greatest increase in weight
gain occurs after the first birth (2). In the present study, lacta-
tion (ever/never) and duration of lactation were not associated
with 4-year or 8-year weight gain overall. However, there was
statistically significant effect modification of the association by
prepregnancy BMI. Among women whowere not obese when
they became pregnant, increased duration of lactation was as-
sociated with decreased weight gain, both 4 years and 8 years
after the first birth.Womenwho reported 12 or more months of
lactation were estimated to gain 1.56 kg (3.4 pounds) less in
the first 4 years than women with no lactation, and the esti-
mated reduction was maintained over the 8-year study period.
By contrast, among women who were obese when they be-
came pregnant, lactation, especially long-duration lactation,
was associated with increased weight gain relative to never
lactation.
Relatively few previous studies have assessed breastfeeding

in relation to long-termweight gain. In data from a population-
based survey carried out in Brazil, breastfeeding was asso-
ciated with lower postpartum weight gain during an average
period of 8 years after the first pregnancy among women who
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Table 3. Eight-Year Weight Gain in Relation to Lactation History in the Black Women’s Health Study, 1995–2011

No. of
Women

Unadjusted
Mean
Weight
Gain, kg

Unadjusted
Mean

Difference in
Weight
Gain, kg

Multivariable
Mean

Difference in
Weight

Gain, kga

95%
Confidence
Interval

P for
Trend

Total

Never lactation 560 7.91 0 (Referent) 0 (Referent)

Ever lactation 1,973 7.91 0.00 0.44 −0.41, 1.29

Lactation duration, months 0.31

<3 436 8.32 0.41 0.35 −0.75, 1.46

3–5 425 8.48 0.57 0.90 −0.23, 2.02

6–11 759 7.69 −0.22 0.36 −0.64, 1.35

≥12 353 7.17 −0.74 0.11 −1.12, 1.33

Age <30 years at time of birthb

Never lactation 176 10.50 0 (Referent) 0 (Referent)

Ever lactation 635 9.06 −1.44 −1.16 −2.82, 0.49

Lactation duration, months 0.08

<3 141 9.58 −0.92 −1.12 −3.24, 1.01

3–5 144 10.20 −0.30 −0.02 −2.13, 2.10

6–11 239 8.53 −1.97 −1.69 −3.62, 0.24

≥12 111 8.03 −2.47 −1.94 −4.31, 0.44

Age ≥30 years at time of birthb

Never lactation 384 6.72 0 (Referent) 0 (Referent)

Ever lactation 1,338 7.36 0.64 1.14 0.15, 2.14

Lactation duration, months 0.09

<3 295 7.71 0.99 1.01 −0.28, 2.30

3–5 281 7.60 0.88 1.30 −0.03, 2.62

6–11 520 7.31 0.59 1.22 0.06, 2.38

≥12 242 6.78 0.06 0.97 −0.46, .40

Prepregnancy BMIc <30d

Never lactation 407 8.75 0 (Referent) 0 (Referent)

Ever lactation 1,598 7.82 −0.93 −0.59 −1.49, 0.32

Lactation duration, months 0.03

<3 314 8.22 −0.53 −0.49 −1.68, 0.71

3–5 343 8.78 0.03 0.27 −0.90, 1.44

6–11 645 7.61 −1.14 −0.76 −1.79, 0.27

≥12 296 6.72 −2.03 −1.53 −2.78, −0.27

Prepregnancy BMI ≥30d

Never lactation 150 5.50 0 (Referent) 0 (Referent)

Ever lactation 370 8.24 2.74 3.25 1.03, 5.46

Lactation duration, months <0.01

<3 120 8.49 2.99 2.60 −0.11, 5.31

3–5 82 7.22 1.72 2.37 −0.71, 5.45

6–11 112 8.09 2.59 3.77 0.92, 6.61

≥12 56 9.49 3.99 5.76 2.04, 9.48

Abbreviation: BMI, body mass index.
a Adjusted for age, gestational weight gain, preterm birth, vigorous physical activity, dietary pattern, years of

education, number of additional births during follow-up, and mean duration of lactation for the additional births

during follow-up.
b P for interaction with age at time of birth = 0.42.
c Weight (kg)/height (m)2. Data on prepregnancy BMI were missing for 8 women.
d P for interaction with prepregnancy BMI < 0.01.
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were not overweight when they became pregnant and with
higher weight gain among women who were already over-
weight when they became pregnant (8). These results are
quite consistent with the present findings. Mothers in the Pro-
ject Viva cohort who exclusively breastfed for more than 6
months had significantly lower postpartum weight retention
at 3 years than did women with shorter durations of exclusive
breastfeeding (21). In cross-sectional analyses carried out in a
study from England, the Million Women Study, mean BMI
was significantly lower among women who had breastfed
than among those who had not at every parity level (22).
In cross-sectional analyses from the Women’s Health Initia-
tive, in which all participants were at least 50 years of age at
entry, duration of lactation was weakly associated with lower
prevalence of obesity after control for socioeconomic factors,
but the association was not statistically significant after further
control for physical activity, diet, and other factors (12). In a
recent intervention study conducted in Belarus (the Promotion
of Breastfeeding Intervention Trial), 11,867 women who had
already initiated breastfeeding were randomized to a breast-
feeding promotion arm or usual care and were followed for
11.5 years postpartum (13). Compared with less than 3 months
of breastfeeding, a longer duration of breastfeeding was not
significantly associated with a lower BMI 11.5 years later.
There also was no association in observational analyses that
ignored intention to treat.
Studies that assessed short-term weight gain have also

yielded conflicting results. Among 4,348 participants from
Nurses’ Health Study II (11), women who had breastfed
gainedabout 1 kg (2.2 pounds)more thanwomenwhohadnot
breastfed 2 years after giving birth. In a clinic-based study of
795 women observed through pregnancy and 6 months post-
partum, breastfeeding was associated with significantly lower
postpartum weight gain (10). By contrast, among 26,846
women in the Danish National Birth Cohort, women who
had breastfed had less postpartumweight retention 18months
postpartum (7).
A recent investigation of the relationship of lactation dura-

tion to maternal leptin, adiponectin, ghrelin, and peptide YY
levels in the Project Viva cohort study supported the biolog-
ical plausibility of less weight gain among women who have
breastfed (6). In this prospective cohort study, long durations
of breastfeeding were associated with higher levels of both
ghrelin and protein peptide YY 3 years postpartum. These
adipokines play a role in metabolism and appetite regulation.
The apparent reduction in long-term weight gain observed in
our study for nonobese women who breastfed for at least 12
months may be mediated through favorable changes in appe-
tite regulation pathways.
Data on breastfeeding exclusivity were not collected in

the present study. An analysis of months of exclusive breast-
feeding relative to no breastfeeding might have provided a
sharper contrast. Specifically, conflation of exclusive and par-
tial breastfeeding into a single duration category may have
contributed to some anomalous findings, such as lack of a
monotonic trend in weight gain across durations of breast-
feeding. However, breastfeeding exclusivity may bemore rel-
evant to studies of short-term weight gain, where the caloric
cost of producing milk through exclusive breastfeeding
would be important. The longer-term weight gain assessed

in the present study may be affected through other mecha-
nisms, as discussed above.
Recent work by Lemay et al. (20) implicated insulin resis-

tance in delayed lactogenesis, suggesting that early weaning
may be a marker for maternal metabolic dysfunction. Thus,
it is possible that metabolic dysfunction could be a contribut-
ing cause of lack of breastfeeding rather than a result. We did
not have sufficient data to separate women who tried to
breastfeed without success from those who did not intend
to breastfeed.
A strength of our study was the availability of weight data

collected every 2 years. In addition, we had data on important
potential confounders. All estimates of mean difference in
weight gain were adjusted for gestational weight gain, age
at the time of the first pregnancy, preterm birth status, dietary
patterns, and physical activity after the first birth. We also
controlled for attained years of education, which is consid-
ered to be the best measure of socioeconomic status in US
black women (23). Nevertheless, it is an imprecise marker
for the many factors linked to socioeconomic status, most
of which are difficult to measure. In our analyses, years of ed-
ucation, modeled as <12, 12, 13–15, and ≥16 years, had a
greater influence on the association of lactation with weight
gain than any other covariate. We repeated the analyses after
restricting the data to women with at least some college,
among whom there may be fewer differences in lifestyle fac-
tors, and the observed associations persisted. Still, it is likely
that residual confounding played a role in the observed
associations.
BWHS participants come from all socioeconomic strata

and educational levels but underrepresent women without a
high school diploma. Perhaps because of this, the prevalence
of breastfeeding is higher in the BWHS than in the general
population of US black women. As can be calculated from
Table 1, 77.3%ofwomen in the BWHS pregnancy cohort had
breastfed, and 14.3% were still breastfeeding at 12 months.
By comparison, in US data on all births among black women
(the National Immunization Survey), the prevalence of any
lactation was 47.4% in 2000 and 58.9% in 2008, and the
prevalence of breastfeeding at 12 months was 6.3% in 2000
and 12.5% in 2008 (24). Results from the present study are
probably generalizable to most US black women but may
not be generalizable to those without a high school diploma.
Adoption of breastfeeding during the past several decades

has been lower among black women than among white
women (24, 25). Most US black women of childbearing
age must work outside the home, either full-time or part-time,
and many employers do not provide a private space or time
for expression and storage of breast milk. In addition, social
acceptance of breastfeeding and beliefs about the relative
benefits of formula and breast milk vary across social/cultural
groups (26).
Findings from the present study in black women suggest

that for women who are not already obese before their first
term pregnancy, prolonged breastfeeding may have a long-
term benefit in limiting the excess weight gain that commonly
occurs after childbearing. No such benefit was observed for
obese women, however, who had a greater mean weight gain
if they had breastfed. It is possible that women whose meta-
bolism has already been altered by obesity may be more
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susceptible to retaining weight from the additional caloric
intake that typically occurs during breastfeeding. The present
results suggest that mothers themselves may benefit from
prolonged breastfeeding, as long as they are not already over-
weight; however, given the possibility of residual confound-
ing by factors related to socioeconomic status, further research
is required to substantiate the observed associations.
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