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Abstract

Objective: This research sought to describe associations among parity, breastfeeding, and adult obesity in black
and white women in the southeastern United States.
Methods: Cross-sectional data from 7,986 white women and 23,198 black women (age 40–79 years) living in the
southeastern United States and enrolled in the Southern Community Cohort Study during 2002–2006 were used
to examine self-reported body mass index (BMI) and weight change since age 21 in association with parity and
breastfeeding. Multiple linear regression and logistic regression with adjustment for demographic and lifestyle
factors were used.
Results: At all levels of parity and breastfeeding, black women had higher BMI and weight gain since age 21
than white women. Compared to nulliparity, five or more live births was associated with increased odds of
obesity in white women (odds ratio [OR]¼ 1.37, 95% confidence interval [CI]¼ 1.08–1.74) and, to a lesser extent,
in black women (OR¼ 1.22, 95% CI¼ 1.07–1.38). In white women, breastfeeding for more than 12 months
compared to none was associated with decreased odds of obesity (OR¼ 0.68, 95% CI¼ 0.56–0.82), whereas in
black women, no association between obesity and breastfeeding was seen.
Conclusions: The associations between childbearing factors and measures of adult obesity appear to be larger in
white women compared to black women but relatively small overall. However, when considered as part of the
constellation of factors that lead to obesity, even these small associations may be important in an overall obesity
prevention strategy.

Introduction

The prevalence of obesity in the United States has rap-
idly increased in recent decades. According to the Na-

tional Health and Nutrition Examination Survey (NHANES),
the prevalence of obesity (defined as body mass index
[BMI]� 30 kg=m2) among U.S. women has more than dou-
bled, growing from 16% in 1971–1974 to 33% in 2003–2004.1,2

The prevalence rates of obesity (BMI> 30 kg=m2) and over-
weight (BMI 25–29.9 kg=m2) vary by race, particularly among
women. In 2003–2004, 54% of black women were obese
compared to 30% of white women, and 82% of black women
were overweight compared to 54% of white women.1

Overweight and obesity in women may be associated with
parity and breastfeeding. Parity has generally been found to

be positively associated with body size and other weight-
related conditions such as metabolic syndrome, although
study results vary regarding the parity threshold linked to
weight gain, the magnitude of the association, and differences
by race.3–16 Fewer studies have examined the relationship
between childbearing and obesity among black women.10,12–14

The literature examining the effects of breastfeeding on obe-
sity among mothers is inconclusive for both black and white
women.17–19

Considerable evidence shows that obesity in women is
associated with increased risk of several high burden diseases,
including cancer of the breast (postmenopausal), endome-
trium, ovary and colon,20–22 as well as cardiovascular disease
and stroke.23 Given the known racial differences in the prev-
alence of obesity, a better understanding of the role that

1International Epidemiology Institute, Rockville, Maryland.
2Department of Epidemiology, University of North Carolina, Chapel Hill, North Carolina.
3Meharry Medical College, Nashville, Tennessee.
4Vanderbilt University Medical Center and Vanderbilt-Ingram Cancer Center, Nashville, Tennessee.

JOURNAL OF WOMEN’S HEALTH
Volume 18, Number 9, 2009
ª Mary Ann Liebert, Inc.
DOI: 10.1089=jwh.2008.1181

1323



childbearing plays in the development of obesity in both black
and white women may provide valuable avenues for public
health prevention strategies to reduce obesity and its negative
health sequelae. Thus, the goal of the current analysis was to
determine whether obesity was associated with parity or
breastfeeding and whether these associations differed be-
tween black and white women.

Methods

The SCCS is an on-going prospective epidemiologic cohort
study in the southeastern United States focused on racial
disparities in cancer incidence and mortality.24 Participants
have been enrolled primarily in-person at Community Health
Centers (CHCs) in the states of Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Mississippi, North Carolina,
South Carolina, Tennessee, Virginia, and West Virginia, as well
as via mailed recruitment activities in the same geographical
area. CHCs are government-funded health care facilities that
provide basic health services primarily to low-income indi-
viduals.25 Participants were enrolled by approaching people
entering the CHCs (patients, persons accompanying patients,
etc.) and screening them for eligibility and interest in study
participation. Participants were required to be between the
ages of 40 and 79, to speak English, and to not have undergone
treatment for cancer (excluding non-melanoma skin cancer)
within the past year. For the present cross-sectional analy-
sis, we considered all females who enrolled in-person at
one of 48 CHCs between March 2002 and December
2006, and self-reported their race as either white or black
(N¼ 31,502).

Trained interviewers conducted comprehensive, in-person,
baseline interviews with all participants at the CHC at the
time of study enrollment. The baseline interview included
several aspects of health and behavior, including current
height and weight, weight at age 21, personal and family
medical history, reproductive history, diet, physical activity,
tobacco use, health care utilization, and demographic char-
acteristics. All women were asked for their age at their first
menstrual period, whether they had ever been pregnant, and
whether they had been through menopause or if their men-
strual periods had stopped for at least 6 months. Women who
reported ever being pregnant were asked how many times
they had been pregnant, how many pregnancies resulted in a
live birth, and the total number of months (counting all
pregnancies) that they breastfed.

Women were excluded from this analysis if current height
or weight (N¼ 318) was missing from the baseline SCCS in-
terview, leaving 31,184 women for study. The primary out-
come of interest was BMI calculated as self-reported weight
in kilograms, divided by the square of self-reported height
in meters and treated continuously. A dichotomous measure
of obesity was calculated by categorizing women as obese
(BMI� 30 kg=m2) or non-obese (BMI< 30 kg=m2). Adult
weight change was calculated as self-reported weight at the
SCCS baseline interview, minus self-reported weight at age
21. BMI at age 21 was calculated using weight at age 21 and
current height from the baseline SCCS interview. Primary
exposures of interest included parity (treated both continu-
ously and categorized as nulliparous, 1, 2, 3, 4, and 5þ) and
total months of breastfeeding (treated both continuously and
categorized as none, 1–3, 4–6, 7–12, and >12).

We certify that all applicable institutional and govern-
mental regulations concerning the ethical use of human vol-
unteers were followed during this research. The study was
approved by institutional review boards at Vanderbilt Uni-
versity and Meharry Medical College.

Statistical analysis

Chi-square tests and t-tests were used to compare differ-
ences in categorical and continuous factors, respectively, be-
tween race groups. Multiple linear regression models were
used to examine associations between predictors of interest
(parity and breastfeeding) and continuous BMI and weight
change since age 21. Logistic regression models were used to
examine predictors of dichotomously categorized obesity.
Models for parity included all 31,184 eligible women, while
models for breastfeeding excluded nulliparous women. A list
of a priori confounders was generated from the literature, and
potential confounders were categorized as shown in Table 1.
All models presented here contained the entire set of a priori
confounders. Models containing only a subset of the covari-
ates determined using backwards model selection and a
>10% change-in-estimate criterion for the primary exposures
produced very similar effect estimates and are not presented.
The likelihood ratio test (LRT) was used to evaluate whether
race was an effect modifier by comparing �2-log-likelihood
values from models with and without interaction terms for
race and the primary exposures (parity and breast-feeding).
When race was found to be an important modifier (defined as
an LRT p-value< 0.05 a priori), models were stratified by race.

To assess the potential for bias due to clustering of partic-
ipants who enrolled in the SCCS at the same CHC compared
to participants who enrolled at different CHCs, models that
used generalized estimating equations (GEE) to produce
standard errors and test statistics were compared to models
that did not use GEE. In the models that used GEE, an ex-
changeable working correlation structure was assumed,
meaning that a common covariance was assumed among all
participants enrolled in a single CHC. The standard errors
produced in the models using GEE were negligibly different
from those produced in models without the use of GEE. Thus,
the results presented here are from models that do not use
GEE.

SAS=STAT software, Version 9.1 of the SAS System for
Windows (SAS Institute Inc., Cary, NC), was used for all
analyses.

Results

Demographic and lifestyle factors obtained from the base-
line SCCS interview in this study of low-income black and
white women from the southeast are presented in Table 1.
Women were on average in their early 50s when they enrolled
in the SCCS (range, 40–79 years). More than half of the women
had a household income less than $15,000 in the past year
(58% for white and 61% for black women). Education levels
were low, with 71% each of white and black women having a
high school education or less. Black women were signifi-
cantly more likely to be obese (BMI� 30 kg=m2) than white
women at the baseline SCCS interview (57% vs. 49%, w2

p-value< 0.0001). There was, however, little difference in the
prevalence of obesity at age 21 between black and white
women (9% vs. 10%, respectively). Mean weight gain between
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Table 1. Demographic and Lifestyle Characteristics among 31,184 White and Black Women

Enrolled in the Southern Community Cohort Study

White (N¼ 7,986) Black (N¼ 23,198)

Characteristic N % N %

Age at baseline interview (years)
40–44 1627 20.4 6039 26.0
45–49 1726 21.6 5465 23.6
50–54 1434 18.0 4502 19.4
55–59 1250 15.7 2956 12.7
60–64 956 12.0 1938 8.4
65–69 515 6.5 1185 5.1
70–74 298 3.7 722 3.1
75–79 180 2.3 391 1.7

Menopausal status
Pre 2002 25.1 8608 37.1
Post 5954 74.6 14516 62.6
Missing 30 0.4 74 0.3

Yearly household income
<$15,000 4636 58.1 14144 61.0
$15,000–24,999 1615 20.2 5435 23.4
$25,000–49,999 1013 12.7 2551 11.0
$50,000þ 629 7.9 774 3.3
Missing 93 1.2 294 1.3

Educational attainment
<9 years 746 9.3 1784 7.7
9–11 years 1656 20.7 5624 24.2
High school 3230 40.5 9121 39.3
Some college or junior college 1518 19.0 4583 19.8
College graduate and beyond 833 10.4 2075 8.9
Missing 3 0.0 11 0.1

Marital status
Married=living as married 3401 42.6 6099 26.3
Separated=divorced 2827 35.4 7951 34.3
Widowed 1088 13.6 3355 14.5
Single, never been married 661 8.3 5765 24.9
Missing 9 0.1 28 0.1

Occupational status
Currently working 2546 31.9 8878 38.3
Not currently working 5292 66.3 13801 59.5
Missing 148 1.9 519 2.2

Cigarette smoking
Current 3200 40.1 7948 34.3
Former 1947 24.4 4481 19.3
Never 2821 35.3 10721 46.2
Missing 18 0.2 48 0.2

Alcohol consumption in past year (drinks per day)
None 4750 59.5 12493 53.9
<1 2578 32.3 7347 31.7
1þ 555 7.0 3062 13.2
Missing 103 1.3 296 1.3

Fruit=vegetable servings (daily)
None 474 5.9 1300 5.6
1–2 3311 41.5 7798 33.6
3–5 3426 42.9 10647 45.9
>5 704 8.8 3234 13.9
Missing 71 0.9 219 0.9

Depression (based on CES-D)a

Yes 3858 48.3 9797 42.2
No 4073 51.0 13256 57.1
Missing 55 0.7 145 0.6

Total physical activity (MET-hours=day)b

0–9.29 1985 24.9 5065 21.8
9.3–16.89 2188 27.4 6182 26.7
16.9–27.79 1882 23.6 5921 25.5
27.8þ 1858 23.3 5760 24.8
Missing 73 0.9 270 1.2

Oral contraceptive use
None 2425 30.4 7481 32.3
<1 year 954 12.0 2654 11.4
1–4 years 1985 24.9 6160 26.6

(continued)



Table 1. (Continued)

White (N¼ 7,986) Black (N¼ 23,198)

Characteristic N % N %

5–9 years 1157 14.5 3141 13.5
10þ years 1369 17.1 3309 14.3
Missing 96 1.2 453 2.0

Age at menarche (years)
�11 1900 23.8 4619 19.9
12 2087 26.1 5691 24.5
13 1966 24.6 5214 22.5
14 909 11.4 2846 12.3
15þ 1052 13.2 4551 19.6
Missing 72 0.9 277 1.2

Age at first birthc (years)
<20 3390 48.1 12387 59.0
20–24 2440 34.6 5974 28.5
25–29 797 11.3 1706 8.1
30–34 286 4.1 582 2.8
35–39 104 1.5 245 1.2
40þ 27 0.4 48 0.2
Missing 6 0.1 47 0.2

Age at last birthc (years)
<20 516 7.3 1862 8.9
20–24 2043 29.0 4740 22.6
25–29 2123 0.1 5703 27.2
30–34 1402 19.9 4414 21.0
35–39 723 10.3 3139 15.0
40þ 223 3.2 941 4.5
Missing 20 0.3 190 0.9

Parity
Nulliparous 907 11.4 2144 9.2
1 1262 15.8 3127 13.5
2 2389 29.9 5121 22.1
3 1708 21.4 4896 21.1
4 891 11.2 3270 14.1
5þ 800 10.0 4572 19.7
Missing 29 0.4 68 0.3

Breastfeeding (months)c

None 4479 63.5 14416 68.7
1–3 856 12.1 1860 8.9
4–6 469 6.7 1225 5.8
7–12 515 7.3 1242 5.9
>12 719 10.2 2100 10.0
Missing 12 0.2 146 0.7

Body mass index at baseline interview (kg=m2)
<18.5 155 1.9 245 1.1
18.5–24.9 1853 23.2 3742 16.1
25.0–29.9 2073 26.0 5915 25.5
30.0–34.9 1787 22.4 5798 25.0
35.0–39.9 1058 13.3 3798 16.4
40.0þ 1060 13.3 3700 16.0

Body mass index at age 21 (kg=m2)
<18.5 1263 15.8 3119 13.5
18.5–24.9 4945 61.9 13626 58.7
25.0–29.9 901 11.3 3469 15.0
30.0–34.9 435 5.5 1256 5.4
35.0–39.9 171 2.1 413 1.8
40.0þ 153 1.9 320 1.4
Missing 118 1.5 995 4.3

Weight change since age 21 (kg)
<0 804 10.1 1883 8.1
0–9.9 1245 15.6 2566 11.1
10–19.9 1858 23.3 4835 20.8
20–29.9 1723 21.6 5058 21.8
30–39.9 1034 13.0 3395 14.6
40þ 1204 15.1 4466 19.3
Missing 118 1.5 995 4.3

aBased on the 10-question Center for Epidemiologic Studies Depression scale (scale 0–30, depression categorized as No if score <10 and Yes
if score �10).

bSum of household and occupational work plus moderate and vigorous sports.
cAmong women with one or more live births.



age 21 and the baseline SCCS interview was higher among
black women than white women even after adjustment for
age (age-adjusted mean weight gain for black women
¼ 25.1 kg vs. 21.6 kg for white women, p< 0.0001). Black
women had on average 3.1 live births compared to 2.4 for
white women and were twice as likely to have five or more
live births (20% vs. 10.0%). Overall, approximately 11% of the
white women and 9% of the black women included in this
analysis were nulliparous. Among women with at least one
live birth, black women were more likely to have never
breastfed than white women (69% vs. 64%), but among the
women who did breastfeed, the average number of months
spent breastfeeding per birth was similar in white women (1.6
months) compared to black women (1.4 months).

As shown in Table 2, an increase in parity of one live birth
was associated with a small but statistically significant in-
crease in BMI among white women (b¼ 0.20, p< 0.001). The
effect of parity on BMI was negligible for black women, with
an increase of one live birth associated with an increase in BMI
of only 0.06 kg=m2. These associations translated to a 1 kg=m2

difference in the adjusted mean BMI values between nullip-
arous women and women with five or more births (30.6 vs.
31.6 kg=m2) for white women and a 0.4 kg=m2 difference in
the adjusted means for black women (32.1 vs. 32.5 kg=m2) at
these extremes of parity (Fig. 1A). An increase of one in parity
was associated with a 0.45 kg increase in weight gain since age
21 for white women but only 0.17 kg for black women (Table 2).
Among white women, the difference in the adjusted mean
weight change between nulliparous women and women with
five or more live births was 2.3 kg, while for black women the
difference was just 1.2 kg (Fig. 1B). Both higher BMI values
and greater weight change since age 21 were observed among
black women at all levels of parity. For example, the adjusted
mean weight gain since age 21 among nulliparous white
women was 21.0 kg compared to 24.3 kg among nulliparous
black women (Fig. 1B).

Breastfeeding was found to be significantly associated with
BMI but not weight change since age 21 in white women only
(Table 2). The magnitude of the association, however, was
small; for each month of breastfeeding, BMI decreased by
0.02 kg=m2 ( p¼ 0.008), resulting in a tangible decrease in BMI
only for women who breastfed for a total of more than 12
months compared to no breastfeeding (change of 0.8 kg=m2;
Fig. 2A).

When body size was examined dichotomously (Table 3),
increasing parity was associated with increased odds of obe-
sity among both black and white women. The effect was
somewhat stronger for the highest levels of parity among
white compared to black women (parity 5þ: odds ratio
[OR]¼ 1.37, 95% confidence interval [CI] 1.08–1.74 for white
women vs. OR¼ 1.22, 95% CI 1.07–1.38 for black women). To
assess the potential for cohort effects, models were stratified
by 10-year age categories. Increasing parity was generally
associated with increased odds of obesity within each age
category (data not shown). Similarly, when the data were
stratified by BMI at age 21, increasing parity was again gen-
erally associated with increasing odds of obesity (data not
shown).

White women who breastfed for more than 12 months were
30% less likely to be obese than parous white women who did
not breastfeed (OR¼ 0.68, 95% CI 0.56–0.82), while no effect
was seen for any duration of breastfeeding among black

women after multivariate adjustment (OR¼ 1.04, 95% CI
0.93–1.17 for 12þmonths of breastfeeding compared to none;
Table 3). In order to evaluate whether the effects seen for
white women were due to residual confounding by socio-
economic status (SES), we examined education- and income-
stratified logistic regression models. We found that the odds
of obesity were reduced among white women who breastfed
for more than 12 months compared to those who did not
breastfeed in all categories of education and income (data not
shown). To examine the potential for cohort effects which
might reflect changes in breastfeeding practices over time in
the United States, the models were stratified by 10-year age
categories. OR and 95% CI for obesity among white women
who breastfed more than 12 months compared to none was
0.58 (0.42–0.79) for women of ages 40–49; 0.58 (0.41–0.82) for
ages 50–59; 0.99 (0.63–1.56) for ages 60–69; and 0.51 (0.33–
1.32) for ages 70–79.

Discussion

In this large population-based study of low-income black
and white women from the southeastern United States, we
observed small but significant positive associations between
parity and BMI in women of both races, with the magnitude of
effect being larger in white women. At all levels of parity, BMI
values as well as weight change since age 21 were higher
among black women compared to white women. In addition,
breastfeeding for a total of 12 months or more compared to
none was associated with 30% decrease in the odds of obesity
among white women. The overall contribution of parity and
breastfeeding to BMI and weight change since age 21 was
small. White women gained, on average, nearly 22 kg from
age 21 until the SCCS baseline interview, and black women
gained 25 kg, yet the largest differential in weight gain ob-
served between any of the most extreme categories of parity
and breastfeeding was 2.3 kg.

Understanding the determinants of obesity is important
because the prevalence of obesity continues to increase in the
United States. Factors related to childbearing are thought to
be related to obesity although the epidemiologic literature
assessing these relationships is sometimes conflicting. Several
studies have reported positive associations between parity
and body size;3–11,13 however, the magnitude and form of the
associations varies greatly across studies. Early studies of
the parity-obesity relationship generally enrolled women at
the time of pregnancy in order to assess the short-term effects
of pregnancy on body size and often did not include a com-
parison group of nulliparous women. However, the results of
studies with and without a comparison group of nullipa-
rous women are generally in agreement that increased par-
ity, particularly the first birth, is associated with weight
gain.5,6,14,26

Cross-sectional data collected among women past the
childbearing years have also been used to examine the weight-
parity association using current measures of body size and
recalled parity. In the Iowa Women’s Health Study (in which
99% of the participants were white), parity values of three to
eight were associated with a steady increase in BMI compared
to nulliparity. The difference in the adjusted total weight gain
from age 18 to 50 was 3.1 kg for women with nine or more
children and 2.4 kg for women with five children, both com-
pared to nulliparous women3. These differences in weight
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Table 2. Associations between Current Body Mass Index (BMI) (kg=m
2
) and Weight Change since Age 21 (kg)

and Parity and Breastfeeding from Race-Stratified Multivariate Linear Regression Models of Women

in the Southern Community Cohort Study

All women White women Black women

Exposure Beta� SE p-value Beta� SE p-value Beta� SE p-value

Parity (live births)a

Outcome: BMI (kg=m2) 0.12� 0.02 <0.0001 0.20� 0.05 0.0001 0.06� 0.02 0.02
Outcome: Weight change since age 21 (kg) 0.32� 0.06 <0.0001 0.45� 0.14 0.0008 0.17� 0.06 0.008

Breastfeeding (total months)a,b

Outcome: BMI (kg=m2) �0.003� 0.003 0.26 �0.02� 0.007 0.008 0.0002� 0.003 0.94
Outcome: Weight change since age 21 (kg) 0.009� 0.09 0.92 �0.22� 0.17 0.20 0.17� 0.10 0.11

aAll models adjusted for age, BMI at age 21, education, household income, menopausal status, marital status, current occupational status,
smoking status, alcohol consumption, fruit and vegetable consumption, total MET-hrs=day of physical activity, depression based on CESD,
use of oral contraceptives, and age of menarche in categories as shown in Table 1.

bModels with breastfeeding as the outcome are additionally adjusted for number of live births.

FIG. 1. Multivariate adjusted means for current body mass index (BMI; A) and weight change since age 21 (B) by categories
of parity among white and black women, including adjustment for factors listed in Table 3.

1328 COHEN ET AL.



change were similar to those observed in the present study in
which we found a difference in weight gain since age 21 of
2.7 kg for white women with five or more children compared
to nulliparous women. Additional cross-sectional studies
have found similarly modest positive associations between
parity and obesity or adult weight change in white women in
Sweden,7 Poland,8 Utah,9 and among Chinese women.11

Fewer studies have examined parity and breastfeeding in
relation to obesity in black women. In a 5-year follow-up of
young black and white women, Smith et al.14 reported that
nulliparous, primiparous, and multiparous black women
gained more weight than white women at each level of parity,
an observation that was confirmed over a much longer time
period in the present study. Rosenberg and colleagues ex-
amined BMI change in relation to childbearing over a 4-year
period in more than 1200 black women enrolled in the Black
Women’s Health Study.10 They reported that women who
had a child during this follow-up period gained more weight
than women who remained nulliparous which was also seen

among black women in the present study. Regarding racial
differences in the effect of childbearing on body weight, Wolfe
et al. found no significant differences in the regression coef-
ficients for parity in relation to BMI between black and white
women using data from NHANES II.12 Using NHANES III
data to examine the parity-obesity relationship in models
stratified by race and residential location (metropolitan vs.
non-metropolitan, categorized as population above or below
1,000,000), Lee et al. found that black women in metropolitan
areas had higher BMI with increasing parity although the
relationship was non-linear and that there was no association
between parity and BMI in black women residing in non-
metropolitan areas.13

In the current study, breastfeeding was inversely associ-
ated with current BMI only among white women who
breastfed for 12 months or more. Although there was no evi-
dence of a trend as shorter durations of breastfeeding were
not associated with lower odds of obesity, it is possible that
the relationship is non-linear and there is a threshold effect

FIG. 2. Multivariate adjusted means for current body mass index (BMI; A) and weight change since age 21 (B) by categories
of breastfeeding among parous white and black women, including adjustment for factors listed in Table 3.

PARITY AND BREASTFEEDING IN RELATION TO OBESITY 1329



evident after 12 or more months of breastfeeding. We found
little evidence that breastfeeding was associated with adult
weight change or BMI in black women. The literature ex-
amining the relationship between breastfeeding and obesity
is inconclusive and few studies have examined long-term
weight change in relation to breast-feeding. Breastfeeding
for more than 12 weeks was associated with a lower BMI
after a 10-year follow-up among a group of Wisconsin
women compared to no breast-feeding or breastfeeding for
less than 12 weeks.18 This overall pattern is consistent with
our findings, although the duration of breast-feeding asso-
ciated with benefit was longer in our study. Other authors
have also found weak negative associations between
breastfeeding and body size,17,27,28 while others found no
association.19,29 The inconsistencies in the reports regarding
breastfeeding and body size may be related to poor mea-
surement of the duration and intensity of breastfeeding as
well as inadequate length of follow-up.15 The design of our
study did not allow for careful examination of duration and
intensity of breastfeeding but did provide an examination
of the breastfeeding-obesity relationship many years after
childbearing was completed. It is important to note that
women who are obese prior to pregnancy or those who
gain excessive weight during pregnancy may breastfeed
less and have more difficulty with lactation30,31. Thus,
prepregnancy body size or pregnancy weight gain may be
important confounders of the relationship between obesity
later in life and breastfeeding behavior. By adjusting for
BMI at age 21, we have attempted to control for this con-
founding effect, but it may be that this adjustment is not
sufficient because a majority of the women in our study
had a first child before age 21.

Our study has several strengths. It should be noted that the
SCCS population does not reflect the general population of
the United States due to the recruitment of participants within
the Community Health Center system and the resulting over-
representation of people of low SES and African-American
race. However, this is indeed a strength of the SCCS, making
it a unique cohort in which to study health effects in differ-
ent racial groups because of the large number of African-
Americans and the comparability of SES across racial groups.
Within-population comparisons, such as those described in
this analysis, are valid regardless of the generalizability to the
general population. Therefore, a major strength of this study
is that a large number of black women as well white women
from similar SES and geographic locales were included, al-
lowing for comparisons across race groups that were likely
less affected by uncontrolled SES confounding than many
other studies. This is particularly important given that some
studies of the parity-obesity relationship have found that
SES is an important confounder.4,8 Our study also had a wide
range of parity including large numbers of nulliparous
women as well as women with five or more births.

Study limitations should also be noted. First, we used self-
reported measures of weight and height both at the time of the
baseline study interview and recalled from age 21. While
older literature has indicated a high concordance for mea-
sured and self-reported values of height and weight,32 a more
recent review indicates that height tends to be overreported
while weight tends to be underreported.33 This phenomenon
may even be exaggerated in overweight women34 leading to
underestimates in BMI. However, the self-reported height and
weight data in the SCCS baseline interview are believed to be
generally of high quality. First, it is expected that the in-person

Table 3. Odds Ratios from Multivariate
a

Logistic Regression Models for the Effects of Parity

and Breastfeeding on Obesity (BMI �30 kg=m
2
) among women in the Southern Community Cohort Study

Multivariate

All women White women Black women

OR 95% CI OR 95% CI OR 95% CI

Parity
Nulliparous 1.00 Reference 1.00 Reference 1.00 Reference
1 1.12 1.00–1.25 1.06 0.86–1.31 1.12 0.98–1.27
2 1.09 0.99–1.21 1.10 0.90–1.33 1.08 0.96–1.22
3 1.16 1.05–1.29 1.10 0.90–1.35 1.16 1.03–1.31
4 1.31 1.17–1.46 1.35 1.07–1.70 1.23 1.08–1.41
5þ 1.34 1.20–1.50 1.37 1.08–1.74 1.22 1.07–1.38
LRT p-valueb <0.0001

Breastfeedingc

None 1.00 Reference 1.00 Reference 1.00 Reference
1–3 months 1.02 0.93–1.12 0.95 0.80–1.13 1.07 0.96–1.20
4–6 months 0.97 0.86–1.09 1.05 0.84–1.31 0.95 0.83–1.09
7–12 months 1.05 0.94–1.18 1.07 0.86–1.32 1.07 0.93–1.23
>12 months 0.91 0.82–1.00 0.68 0.56–0.82 1.04 0.93–1.17
LRT p-valueb <0.0001

aModels adjusted for parity (breastfeeding model only), age, BMI at age 21, education, household income, menopausal status, marital
status, current occupational status, smoking status, alcohol consumption, fruit and vegetable consumption, total MET-hrs=day of physical
activity, depression based on CESD, use of oral contraceptives, and age of menarche in categories as shown in Table 1.

bLRT p-value¼ p-value from LRT evaluating models with and without inclusion of interaction term for race and breastfeeding categories.
cBreastfeeding model excludes nulliparous women.
BMI, Body Mass Index; OR, odds ratio; CI, confidence interval; LRT, likelihood ratio test.
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nature of the interview is a deterrent for gross under- or over-
reporting of weight by the participants. In addition, for ap-
proximately 25% of the SCCS population, weight and height
are measured in the CHC as part of the medical visit on the
day of the baseline interview, and this information is ab-
stracted from the medical record by the study interviewer.
The correlation is extremely high overall for the BMI values
calculated from self-reported height and weight data com-
pared to BMI calculated from the medical record data (Pear-
son correlation coefficient>0.95). In addition, when the
women are stratified by BMI category (based on self-reported
values), the differences between self-reported and measured
weights show no indication that overweight or obese women
are under-reporting weight more so than healthy weight
women; the mean difference was 3.0 lbs among women with
BMI 18.5–24.9 kg=m2, 2.2 lbs for BMI 25–29.9 kg=m2, 2.1 lbs for
BMI 30–35 kg=m2, 1.8 lbs for BMI 35–39.9 kg=m2, and 0.1 lbs
for BMI> 40 kg=m2. Differences between self-reported and
measured weights did not differ by race, education, or income
categories. Our measure of weight at age 21 is also based on
self-report which is a further limitation of this analysis. Re-
ports in the literature, however, indicate that, among middle-
aged women, recall of weight in early adulthood is highly
correlated with measured values.35–37 Recall is also a limita-
tion with our self-reported measure of breastfeeding. At least
one report in the literature shows that, even after 15–20 years,
breastfeeding duration is recalled within 2–5 weeks of a val-
idation standard.38 Differences of this magnitude would not
likely cause a meaningful change in the broad categorization
of breastfeeding duration used in this study.

A further limitation of this study is the cross-sectional na-
ture of the data which precludes the examination of age or
cohort effects or our ability to differentiate between the effects
of child-bearing versus child-rearing on body size. In addi-
tion, these cross-sectional data make it difficult to assess
whether factors related to health consciousness might con-
found associations between current body size and decisions
made in the past related to breastfeeding and perhaps parity.

Conclusions

In this large population-based study of low-income black
and white women from the southeastern United States, we
observed small but significant positive associations between
parity and BMI in women of both races with the magnitude of
effect being larger in white women. In addition, breastfeeding
for >12 months compared to none was associated with a 30%
decrease in the odds of obesity among white women. The
overall contribution of parity and breastfeeding to BMI
and weight change since age 21 was small. However, child-
bearing brings about a period of time in which women are
frequently in contact with the health care system and may be
more receptive to messages regarding weight control. Because
the source of the obesity epidemic is likely multifaceted,
parity and breastfeeding may be contributing components in
a larger obesity prevention strategy.
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