
Association of Breastfeeding with Maternal Visceral Adiposity 
Postmenopause Among Three Racial/ Ethnic Groups

Richard F. Armenta, MPH, MA1,2, Donna Kritz-Silverstein, PhD2, Deborah Wingard, PhD2, 
Gail A. Laughlin, PhD2, Wilma Wooten, MD, MPH3, Elizabeth Barrett-Connor, MD2, and 
Maria Rosario Araneta, PhD2

1Graduate School of Public Health, San Diego State University

2Division of Epidemiology, Department of Family and Preventive Medicine, University of 
California, San Diego, La Jolla, CA

3Division of Family Medicine, Department of Family and Preventive Medicine, University of 
California, San Diego, La Jolla, CA

Abstract

Objective—We examined the association between breastfeeding and visceral adiposity 

postmenopause.

Design and Methods—Participants were community-dwelling women aged 55–80 from the 

Caucasian Rancho Bernardo Study, the Filipino Women’s Health Study, and the Health 

Assessment Study of African-American Women who had visceral adipose tissue (VAT) 

measurements by computed tomography between 2000–2002. Linear regression was used to 

determine the association between average breastfeeding duration per child and VAT.

Results—In Caucasian, Filipino and African-American women, average number of live births 

was 3, 4 and 3; average breastfeeding duration was 4.3, 1.8 and 5.1 months, respectively. Filipino 

women had more live births, were more likely to breastfeed, and breastfed shorter durations. 

African-American women had lower VAT, despite higher subcutaneous adipose tissue (SAT), 

BMI and waist girth. Women who breastfed >3 months on average had 8.8 cm3 lower VAT than 

women who breastfed ≤3 months, independent of covariates. Women who initiated breastfeeding 

had lower BMI and waist girth than those who did not, but did not differ by VAT unless they 

breastfed >3 months. Associations were independent of race/ethnicity.

Conclusions—Results suggest breastfeeding initiation is associated with reduced BMI and 

smaller waist girth and breastfeeding >3 month is associated with lower VAT postmenopause.
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Introduction

More than one-third of the adult population in the United States is obese and obesity is a 

well-known risk factor for type 2 diabetes and cardiovascular disease (CVD) (1). Body mass 

index (BMI), often used as a marker for obesity, is not always an accurate predictor of risk 

of diabetes or CVD (2, 3); body fat distribution also plays an important role (4). Increased 

visceral adipose tissue (VAT) has been associated with CVD risk factors, type 2 diabetes, 

and CVD (5, 6, 7, 8, 9). VAT varies by ethnicity and Filipino women have higher VAT and 

diabetes risk compared to Caucasian and African-American women, despite a smaller waist 

girth and lower BMI (3, 10).

Women experience weight gain and increased VAT during pregnancy (10, 11). Although 

previous studies suggest that breastfeeding may reduce obesity in the short-term, due to 

increased energy expenditure to produce milk (11, 12), few studies have examined the 

association of breastfeeding with VAT (13, 14). In one study, pre-menopausal and early 

perimenopausal women who breastfed all their children for ≥ 3 months had similar amounts 

of visceral fat compared to nulliparous women (14). In another study of premenopausal and 

early perimenopausal mothers, those who never breastfed had 28% higher visceral adiposity 

compared to women who breastfed all their children ≥ 3 months (13). Studies of the long-

term benefits of breastfeeding for the mother, report an association of breastfeeding with 

reduced risk of type 2 diabetes (15, 16, 17) and cardiovascular disease (18, 19, 20, 21) 

among both pre- and post-menopausal women. However, prior studies had few non-

Caucasian participants.

The purpose of the present study was to examine the association between lactation and VAT 

among postmenopausal parous 50- to 80-year-old Caucasian, Filipino, and African-

American women to determine if duration of lactation is associated with a reduction in 

visceral adiposity, and whether any association varies by race/ethnicity.

Methods

Study Participants

This study includes data from three community-based San Diego cohorts: the Rancho 

Bernardo Study (RBS), the Filipino Women’s Health Study (FWH), and the Health 

Assessment Study of African-American Women (HASAAW). The RBS is a longitudinal 

study of Caucasians that began in 1972–1974. Serial research clinic evaluations have been 

conducted approximately every five years since initiation of the RBS. During the 1988 and 

1991 visits, information was collected on reproductive history and breastfeeding history for 

the RBS. Between 1994 and 1999, convenience samples of African-American and Filipino 

women selected to have similar socio-economic and education status as RBS participants 

and living in San Diego, CA were recruited as ethnic comparison groups to RBS (described 

in detail elsewhere (3)). Clinical assessments for the three cohorts were obtained by the 

same core research staff using identical protocols. Between 2000 and 2002, women from 

each racial/ethnic cohort with no known cardiovascular disease were invited to a study to 

measure coronary artery calcium, VAT, and subcutaneous adipose tissue (SAT) using 
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electron beam computed tomography (EBCT). All women were postmenopausal and aged 

55–80 years. Overall, 220 Caucasian, 182 Filipino, and 194 African-American women 

completed the EBCT visit. A total of 80 Caucasian women were excluded because they did 

not attend the 1988–91 visit when data on breastfeeding was collected.

To be eligible for the present analysis, women had to have reported at least one live birth. 

Women who had never been pregnant (n=54) or who were pregnant but did not have a live 

birth (n=26) were excluded. Overall, 102 Caucasian, 165 Filipino, and 169 African-

American women, a total of 436 women, were available for the analysis of the relation 

between breastfeeding initiation and VAT. Overall, 299 women reported that they breastfed. 

Analyses of the association between breastfeeding duration and VAT excluded 62 women 

who reported that they breastfed but had incomplete data on breastfeeding duration, yielding 

61 Caucasian, 81 Filipino, and 95 African-American, or a total of 237 women. This study 

was approved by the UCSD Human Subjects Protection Program; all participants provided 

written informed consent prior to participation.

Procedures

Information on demographic and lifestyle characteristics including exercise three or more 

times per week (yes/no), alcohol use (two or more drinks per week, yes/no), smoking history 

(ever/never), physician-diagnosed diseases, hospitalizations, surgeries and medication use 

were obtained using a self-administered structured questionnaire during the 1988–1991 visit 

for RBS and the 1994–1999 visit for FWH and HASAAW. Self-administered questionnaires 

were also used to obtain information on reproductive history including number of 

pregnancies and number of live births. To assess lactation, participants were asked if they 

had breastfed any children; those responding affirmatively were asked how many children 

they breastfed and the total months they breastfed for all live births combined.

Height and weight were measured in the research clinic with participants wearing light 

clothing and no shoes. These measures were used to calculate body mass index (BMI; 

kilograms per meter squared), as an estimate of overall obesity. Waist circumference was 

measured at the narrowest point and hip circumference was measured at the largest point. 

Waist-to-hip ratio was used as an estimate of central adiposity. Total fat and truncal fat 

percentages were determined using whole body dual-energy X-ray absorptiometry or DXA 

scans (model QDR-2000 X-ray bone densitometer; Hologic, Inc. Waltham, MA).

Blood samples were obtained in the morning from all participants after a 12–16 hour fast. A 

75-gram oral glucose tolerance test (OGTT) was administered; plasma glucose was 

measured fasting and 2-hours post-challenge using the glucose-oxidase method. Based on 

1999 World Health Organization (WHO) criteria, women were considered to have type 2 

diabetes if they had a fasting plasma glucose ≥126 mg/dl; a 2-hour, post-challenge glucose 

level ≥200 mg/dl; a history of physician diagnosed diabetes; or reported treatment with 

insulin or other diabetes-specific medications.

All clinical exams were completed by trained nurses and study staff. At the 2000–2002 

EBCT visit, visceral fat and subcutaneous fat were measured using an Imatron C-150 Ultra-
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CT scanner. Measures were obtained by completing a triple-slice CT scan of the abdomen 

between L4 and L5.

Statistical Analysis

Average breastfeeding duration per child was determined by dividing total months of 

breastfeeding by the number of children. Breastfeeding duration was then dichotomized 

based on the overall population using the cutoffs previously reported in the literature (≤3 

months compared to >3 months).

Descriptive statistics and comparisons of demographic, behavioral, and anthropometric 

characteristics were conducted using student’s t-tests, ANOVA, chi-square, and generalized 

linear models, with VAT analyzed as a continuous variable. Bivariate analyses were 

conducted to assess the associations between VAT and other obesity related variables, 

breastfeeding initiation, breastfeeding duration and potential confounders and covariates. 

Variables with a bivariate p-value ≤0.10 were considered for inclusion in multivariable 

models. To assess the relation between breastfeeding initiation, VAT and other obesity 

related variables, multivariable linear regression models included race/ethnicity in the model 

while adjusting for age and exercise. Similar methods were used to assess the relation 

between breastfeeding duration and other obesity related variables. Forward stepwise linear 

regression was conducted to determine the relation between breastfeeding duration and 

VAT. An interaction term between race/ethnicity and breastfeeding initiation and duration 

was used to determine if associations differed by race/ethnicity. Confounding was assessed 

in multivariable models by determining the percent change in the estimates; estimates that 

changed ≥ 10% were considered confounders and were maintained in final models 

regardless of their statistical significance. P-values ≤0.05 were considered statistically 

significant. All analyses were conducted using SAS 9.3.

Results

Comparisons of characteristics for the three racial/ethnic groups are shown in Table 1. 

Among these participants, Caucasian women were significantly older than Filipino (p-

value=0.03) and African-American (p-value=0.01) women (Table 1). Filipino women had 

significantly more live births, were more likely to breastfeed, and breastfed more children 

(p-value<0.05), but for shorter durations on average per child than Caucasian (p-value=0.03) 

and African-American (p=0.001) women. African-American women had lower VAT on 

average than Caucasian (p-value<0.001) and Filipino women (p-value<0.01), despite having 

larger BMI and waist girth and more SAT. Filipino women had significantly higher VAT 

than Caucasian women (p-value<0.05), but there were no significant differences in BMI or 

waist girth between Filipino and Caucasian women. Filipino women were also significantly 

more likely to have diabetes than Caucasian (p-value=0.02) and African-American (p-

value=0.03) women. The majority of women in each group reported exercising three times 

or more times per week and there were no differences in exercise frequency between the 

cohorts.
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There was no statistical evidence that the association of lactation measures with VAT and 

other obesity related variables differed by race/ethnicity (p-values for all interactions >0.10), 

thus subsequent results are presented for the combined cohorts.

Table 2 shows unadjusted comparisons of characteristics of women who did and did not 

breastfeed. Women who breastfed had significantly lower subcutaneous fat (p-value=<0.05), 

BMI (p-value=0.02), and waist girth (p-value=0.05) than women who did not breastfeed, but 

there were no differences in VAT (p-value=0.42) by breastfeeding status. Race/ethnicity, 

age and exercise adjusted comparisons of obesity related variables by breastfeeding status 

are shown in Table 3. Women who breastfed had lower BMI (p-value=0.01) and smaller 

waist girth (p-value=0.05) compared to women who did not breastfeed; however, there was 

no association between VAT and breastfeeding status (p-value=0.91).

Overall, 61 Caucasian, 81 Filipino, and 95 African-American women had complete data on 

breastfeeding duration. Table 4 reports race/ethnicity, age and exercise adjusted associations 

of breastfeeding duration and obesity related variables. Women who breastfed >3 months on 

average had a smaller mean waist girth (p-value<0.01), however, there were no significant 

differences in mean SAT, BMI, truncal fat percent, or body fat percent by breastfeeding 

duration (all p-values>0.15).

Table 5 shows the association of VAT with breastfeeding duration and covariates among 

women who breastfed and had complete data on duration. In unadjusted models, 

breastfeeding for >3 months compared to ≤3 month was significantly associated with lower 

VAT. Current use of estrogens was also associated with lower VAT. Separate comparisons 

showed that race/ethnicity was associated with VAT such that both Caucasian and Filipino 

women had higher VAT than African-American women. Number of births, BMI, and 

diabetes were each positively associated with higher VAT. Multivariable analysis adjusting 

for race/ethnicity, exercise, BMI, and diabetes status showed that breastfeeding for an 

average >3 months average per child compared to ≤3 month average per child was 

significantly associated with 8.8 cm3 lower VAT (p=0.01, SE=3.5). A breastfeeding by race/

ethnicity interaction term was not significant (p-value=0.93), suggesting the association 

between breastfeeding duration and VAT did not differ by race/ethnicity. In addition, when 

VAT was compared by breastfeeding duration in adjusted models within each race/ethnicity 

group, the differences in VAT were similar for each group, although nonsignificant given 

the small sample sizes (data not shown). Thus, women who breastfed >3 months had the 

lowest VAT, regardless of race/ethnicity.

Discussion

This study of three racial/ethnic groups found that breastfeeding duration was associated 

with reduced VAT in postmenopausal women. Women who breastfed over three months on 

average per child had significantly lower VAT than women who breastfed less than three 

months. These results did not vary by race/ethnicity and were independent of exercise, BMI, 

and diabetes.
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Results from this study are consistent with others who report that breastfeeding for over 

three months is sufficient to reduce VAT (13, 14). Consistent with previous literature, our 

results were similar for women who breastfed longer than three months on average, as well 

as for women who breastfed all children greater than three months (data not shown). For 

instance, McClure et al. found that overall, women who lactated less than three months after 

the birth of each of their children had significantly more VAT than those who breastfed for 

longer durations (14); by seven years postpartum, they had 39.96 cm2 (95% CI: 20.92, 

53.01) greater VAT. Additionally, women who only breastfed some of their children ≥3 

months had 20.38 cm2 greater VAT (14). In another study, McClure et al. also reported that 

premenopausal and early perimenopausal mothers who were aged 45–58 years and breastfed 

all their children for at least three months had 28% less VAT than women who never 

breastfed, and VAT amounts similar to those of nulliparous women (13). In contrast, no 

association was reported between VAT and breastfeeding duration for late perimenopausal 

or postmenopausal women (14), possibly due to the relatively small sample size (n=125) of 

women in those groups. These studies also reported that women who breastfed >3 months 

had a smaller waist circumference and lower BMI (13, 14).

Several studies assessed the impact of breastfeeding on postpartum weight loss (11, 12, 22, 

23, 24, 25) with wide variability in the results. While some report an association between 

breastfeeding and a reduction in BMI (11, 22), and waist girth (11, 22), others do not report 

this association (23, 24, 25). Results of our study of postmenopausal women are in accord 

with others reporting that women who breastfed, regardless of duration, had significantly 

lower BMI and waist girth, although subcutaneous fat and visceral fat levels did not differ. 

However, while breastfeeding greater than three months was associated with smaller waist 

girth, there did not appear to be additional reduced BMI with longer durations of 

breastfeeding, suggesting that women who breastfed, regardless of duration, might adopt 

other healthy behaviors that help reduce BMI.

The present study also highlights significant differences in visceral adiposity by racial/ethnic 

group. African-American women had the lowest VAT even though they had a higher BMI 

and larger waist girth. In contrast, Filipino women had the highest VAT and a higher 

prevalence of type 2 diabetes, even though they had the lowest BMI and smallest waist girth. 

Other studies have also reported significant differences in VAT by race and ethnicity with 

Asian women generally having higher VAT than their Caucasian and African-American 

counterparts (3, 10). Our results show that the non-significant trend of lower VAT with 

longer duration of breastfeeding was similar in all three racial/ethnic groups. Studies with 

larger samples are needed to determine if the association holds for other racial/ethnic groups 

not assessed here.

Previous studies have suggested that breastfeeding is associated with a reduction in coronary 

heart disease (18, 19, 26) and type 2 diabetes (16, 17), diseases all related to obesity. The 

mechanism by which a longer duration of breastfeeding might reduce VAT and the potential 

long-term consequences is poorly understood. Studies report that during menopause, fat 

distribution tends to shift to the abdominal region and VAT increases (27, 28, 29, 30). 

However, the extent to which VAT increases, and whether changes in VAT differ by race/

ethnicity is unknown. During lactation, fat is mobilized from the trunk and thigh regions. 
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While some studies have reported greater fat loss from the thigh region (29), studies using 

animal models have demonstrated a greater reduction in VAT, compared to subcutaneous fat 

(31, 32).

Several limitations and strengths of this study were considered. Only women from this 

cohort without known cardiovascular disease or revascularization surgery had an EBCT 

between 2000 and 2002. Our results may not generalize to all postmenopausal women since 

VAT measures were limited to women without known cardiovascular disease. The 

possibility of selection bias was also considered. Having a population-based sample of 

Filipino women was not possible in this study because 1990 census data did not report the 

Filipino race separate from Asian Americans. However, using college attainment as a 

marker for socioeconomic status, our sample is representative of all Filipino women in the 

US (33). The African-American women in HASAAW were also selected to minimize the 

effects of socioeconomic status and racial/ethnic differences in access to health care that 

often confound studies of women who are not Caucasian (34). Further, we were unable to 

evaluate the potentially important influence of diet on the link between breastfeeding and 

maternal visceral adiposity. Breastfeeding history was self-reported; thus, recall or reporting 

bias could have led to misclassification of breastfeeding history and duration. Previous 

research has shown that women who breastfeed for a short duration tend to over report, 

while women who breastfeed for a longer duration tend to underreport but overall, women 

recall their breastfeeding duration accurately (35, 36). Breastfeeding initiation among 

African-American women in our cohort was similar to national trends at the time these 

participants gave birth; however, African-American women in our cohort breastfed for the 

longest duration on average of the three racial/ethnic groups, which is different from current 

national data which shows shorter breastfeeding duration among African-American women 

(37). This could reflect secular trends or differences in the economy and environment during 

the time women in our cohort gave birth and initiated breastfeeding.

The American Academy of Pediatrics (AAP) recommends exclusive breastfeeding for six 

months followed by an additional six months of breastfeeding with complementary nutrition 

(39). Results of this study suggest that breastfeeding for a longer duration (>3 months), but 

not breastfeeding initiation by itself, may have a long-term association with reduced VAT in 

postmenopausal women, regardless of race/ethnicity. To our knowledge, this is one of the 

first studies examining the association of breastfeeding and VAT in a sample of women 

from three different race/ethnicities many years after childbearing and breastfeeding was 

completed. Further studies are needed to better understand how breastfeeding affects VAT 

and if there is an optimal duration of breastfeeding beyond which beneficial effects on VAT 

no longer increase. Studies are also needed to better understand the ethnic differences that 

lead to some women having increased VAT despite lower BMI and smaller waist girth and 

how diet affects this relation. A better understanding of VAT, and the relation between VAT 

and breastfeeding, may help reduce the prevalence of metabolic disorders in older parous 

women.

Armenta et al. Page 7

Obesity (Silver Spring). Author manuscript; available in PMC 2016 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

All authors were involved in the conception of this project and analysis plans; RA carried out the analysis and 
wrote the manuscript. All authors were involved in interpreting the statistical analysis, writing and editing the paper 
and approved the submitted version of this paper. This work was supported by National Institutes of Health grants 
DK31801 and DK60575 from the National Institute on Digestive and Diabetes and Kidney Diseases, grants 
AG07181 and AG02850 from the National Institute on Aging, and grant 0070088Y from the American Heart 
Association.

References

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity among adults: United States, 
2011–2012. NCHS data brief. 2013:1–8.

2. Araneta MR, Barrett-Connor E. Grand multiparity is associated with type 2 diabetes in Filipino 
American women, independent of visceral fat and adiponectin. Diabetes Care. 2010; 33:385–389. 
[PubMed: 19918009] 

3. Araneta MR, Barrett-Connor E. Ethnic differences in visceral adipose tissue and type 2 diabetes: 
Filipino, African-American, and white women. Obesity research. 2005; 13:1458–1465. [PubMed: 
16129729] 

4. Ibrahim MM. Subcutaneous and visceral adipose tissue: structural and functional differences. Obes 
Rev. 2010; 11:11–18. [PubMed: 19656312] 

5. Lebovitz HE, Banerji MA. Point: visceral adiposity is causally related to insulin resistance. Diabetes 
Care. 2005; 28:2322–2325. [PubMed: 16123512] 

6. Wander PL, Boyko EJ, Leonetti DL, McNeely MJ, Kahn SE, Fujimoto WY. Change in visceral 
adiposity independently predicts a greater risk of developing type 2 diabetes over 10 years in 
Japanese Americans. Diabetes Care. 2013; 36:289–293. [PubMed: 22966093] 

7. Smith JD, Borel AL, Nazare JA, Haffner SM, Balkau B, Ross R, et al. Visceral adipose tissue 
indicates the severity of cardiometabolic risk in patients with and without type 2 diabetes: results 
from the INSPIRE ME IAA study. The Journal of clinical endocrinology and metabolism. 2012; 
97:1517–1525. [PubMed: 22337910] 

8. Després JP. Body fat distribution and risk of cardiovascular disease: an update. Circulation. 2012; 
126:1301–1313. [PubMed: 22949540] 

9. Lear SA, Chockalingam A, Kohli S, Richardson CG, Humphries KH. Elevation in cardiovascular 
disease risk in South Asians is mediated by differences in visceral adipose tissue. Obesity (Silver 
Spring). 2012; 20:1293–1300. [PubMed: 22282045] 

10. Lear SA, Humphries KH, Kohli S, Chockalingam A, Frohlich JJ, Birmingham CL. Visceral 
adipose tissue accumulation differs according to ethnic background: results of the Multicultural 
Community Health Assessment Trial (M-CHAT). Am J Clin Nutr. 2007; 86:353–359. [PubMed: 
17684205] 

11. Baker JL, Gamborg M, Heitmann BL, Lissner L, Sorensen TI, Rasmussen KM. Breastfeeding 
reduces postpartum weight retention. Am J Clin Nutr. 2008; 88:1543–1551. [PubMed: 19064514] 

12. Dewey KG, Heinig MJ, Nommsen LA. Maternal weight-loss patterns during prolonged lactation. 
Am J Clin Nutr. 1993; 58:162–166. [PubMed: 8338042] 

13. McClure CK, Catov J, Ness R, Schwarz EB. Maternal visceral adiposity by consistency of 
lactation. Matern Child Health J. 2012; 16:316–321. [PubMed: 21404071] 

14. McClure CK, Schwarz EB, Conroy MB, Tepper PG, Janssen I, Sutton-Tyrrell KC. Breastfeeding 
and subsequent maternal visceral adiposity. Obesity (Silver Spring). 2011; 19:2205–2213. 
[PubMed: 21720436] 

15. Villegas R, Gao YT, Yang G, Li HL, Elasy T, Zheng W, et al. Duration of breast-feeding and the 
incidence of type 2 diabetes mellitus in the Shanghai Women's Health Study. Diabetologia. 2008; 
51:258–266. [PubMed: 18040660] 

16. Stuebe AM, Rich-Edwards JW, Willett WC, Manson JE, Michels KB. Duration of lactation and 
incidence of type 2 diabetes. JAMA. 2005; 294:2601–2610. [PubMed: 16304074] 

Armenta et al. Page 8

Obesity (Silver Spring). Author manuscript; available in PMC 2016 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



17. Schwarz EB, Brown JS, Creasman JM, Stuebe A, McClure CK, Van Den Eeden SK, et al. 
Lactation and maternal risk of type 2 diabetes: a population-based study. Am J Med. 2010; 
123:863. e861–866. [PubMed: 20800156] 

18. Stuebe AM, Schwarz EB, Grewen K, Rich-Edwards JW, Michels KB, Foster EM, et al. Duration 
of lactation and incidence of maternal hypertension: a longitudinal cohort study. Am J Epidemiol. 
2011; 174:1147–1158. [PubMed: 21997568] 

19. Schwarz EB, Ray RM, Stuebe AM, Allison MA, Ness RB, Freiberg MS, et al. Duration of 
lactation and risk factors for maternal cardiovascular disease. Obstet Gynecol. 2009; 113:974–982. 
[PubMed: 19384111] 

20. Stuebe AM, Michels KB, Willett WC, Manson JE, Rexrode K, Rich-Edwards JW. Duration of 
lactation and incidence of myocardial infarction in middle to late adulthood. Am J Obstet Gynecol. 
2009; 200:138. e131–138. [PubMed: 19110223] 

21. Natland Fagerhaug T, Forsmo S, Jacobsen GW, Midthjell K, Andersen LF, Ivar Lund Nilsen T. A 
prospective population-based cohort study of lactation and cardiovascular disease mortality: the 
HUNT study. BMC Public Health. 2013; 13:1070. [PubMed: 24219620] 

22. Owen CG, Martin RM, Whincup PH, Davey-Smith G, Gillman MW, Cook DG. The effect of 
breastfeeding on mean body mass index throughout life: a quantitative review of published and 
unpublished observational evidence. Am J Clin Nutr. 2005; 82:1298–1307. [PubMed: 16332664] 

23. Gigante DP, Victora CG, Barros FC. Breast-feeding has a limited long-term effect on 
anthropometry and body composition of Brazilian mothers. J Nutr. 2001; 131:78–84. [PubMed: 
11208942] 

24. Kac G, Benício MH, Velásquez-Meléndez G, Valente JG, Struchiner CJ. Breastfeeding and 
postpartum weight retention in a cohort of Brazilian women. Am J Clin Nutr. 2004; 79:487–493. 
[PubMed: 14985226] 

25. Butte NF, Hopkinson JM. Body composition changes during lactation are highly variable among 
women. J Nutr. 1998; 128:381S–385S. [PubMed: 9478031] 

26. Natland ST, Lund Nilsen TI, Midthjell K, Frost Andersen L, Forsmo S. Lactation and 
cardiovascular risk factors in mothers in a population-based study: the HUNT-study. Int 
Breastfeed J. 2012; 7:8. [PubMed: 22713515] 

27. Donato GB, Fuchs SC, Oppermann K, Bastos C, Spritzer PM. Association between menopause 
status and central adiposity measured at different cutoffs of waist circumference and waist-to-hip 
ratio. Menopause. 2006; 13:280–285. [PubMed: 16645541] 

28. Toth MJ, Tchernof A, Sites CK, Poehlman ET. Menopause-related changes in body fat 
distribution. Annals of the New York Academy of Sciences. 2000; 904:502–506. [PubMed: 
10865795] 

29. Toth MJ, Tchernof A, Sites CK, Poehlman ET. Effect of menopausal status on body composition 
and abdominal fat distribution. International journal of obesity and related metabolic disorders : 
journal of the International Association for the Study of Obesity. 2000; 24:226–231.

30. Lovejoy JC, Champagne CM, de Jonge L, Xie H, Smith SR. Increased visceral fat and decreased 
energy expenditure during the menopausal transition. Int J Obes (Lond). 2008; 32:949–958. 
[PubMed: 18332882] 

31. Moore BJ, Brasel JA. One cycle of reproduction consisting of pregnancy, lactation or no lactation, 
and recovery: effects on fat pad cellularity in ad libitum-fed and food-restricted rats. J Nutr. 1984; 
114:1560–1565. [PubMed: 6470818] 

32. Moore BJ, Olsen JL, Marks F, Brasel JA. The effects of high fat feeding during one cycle of 
reproduction consisting of pregnancy, lactation and recovery on body composition and fat pad 
cellularity in the rat. J Nutr. 1984; 114:1566–1573. [PubMed: 6470819] 

33. Araneta MR, Wingard DL, Barrett-Connor E. Type 2 diabetes and metabolic syndrome in Filipina-
American women : a high-risk nonobese population. Diabetes Care. 2002; 25:494–499. [PubMed: 
11874936] 

34. Afghani A, Barrett-Connor E, Wooten WJ. Resting energy expenditure: a better marker than BMI 
for BMD in African-American women. Med Sci Sports Exerc. 2005; 37:1203–1210. [PubMed: 
16015139] 

Armenta et al. Page 9

Obesity (Silver Spring). Author manuscript; available in PMC 2016 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



35. Promislow JH, Gladen BC, Sandler DP. Maternal recall of breastfeeding duration by elderly 
women. Am J Epidemiol. 2005; 161:289–296. [PubMed: 15671261] 

36. Natland ST, Andersen LF, Nilsen TI, Forsmo S, Jacobsen GW. Maternal recall of breastfeeding 
duration twenty years after delivery. BMC Med Res Methodol. 2012; 12:179. [PubMed: 
23176436] 

37. (CDC) CfDCaP. Progress in Increasing Breastfeeding and Reducing Racial/Ethnic Differences — 
United States, 2000–2008 Births. 2013 (MMWR) MaMW (ed). CDC. 

38. Hendershot GE. Trends in Breast-Feeding. Pediatrics. 1984; 74:591–602. [PubMed: 6483533] 

39. AAP. AAP Reaffirms Breastfeeding Guidelines. American Academy of Pediatrics. 2012. http://
www.aap.org/en-us/about-the-aap/aap-press-room/Pages/AAP-Reaffirms-Breastfeeding-
Guidelines.aspx

Armenta et al. Page 10

Obesity (Silver Spring). Author manuscript; available in PMC 2016 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.aap.org/en-us/about-the-aap/aap-press-room/Pages/AAP-Reaffirms-Breastfeeding-Guidelines.aspx
http://www.aap.org/en-us/about-the-aap/aap-press-room/Pages/AAP-Reaffirms-Breastfeeding-Guidelines.aspx
http://www.aap.org/en-us/about-the-aap/aap-press-room/Pages/AAP-Reaffirms-Breastfeeding-Guidelines.aspx


What is already known about this subject?

• Breastfeeding is associated with lower BMI and smaller waist girth

• Longer duration of breastfeeding is associated with lower visceral adipose tissue 

(VAT) in premenopausal women

• VAT is associated with increased risk for cardiovascular disease and type 2 

diabetes

What this study adds?

• Breastfeeding, regardless of duration, is associated with lower BMI and smaller 

waist girth in postmenopausal women

• Breastfeeding >3 months is associated with lower VAT in postmenopausal 

women independent of covariates

• Postmenopausal women from all three racial/ethnic groups who breastfed >3 

months had lower VAT than those who did not, although the differences were 

not significant; the relation between breastfeeding and VAT was similar for 

women from all ethnicities studied
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Table 1

Comparisons of demographic, behavioral, and anthropometric characteristics between Caucasian, Filipino, and 

African-American women who had a live birth (n=436)

Variable

Caucasian
n=102

Mean (sd)

Filipina
n=165

Mean (sd)

African American
n=169

Mean (sd)

Age at clinic visit 64.7 (5.1) ac 60.1 (6.4) 60.7 (7.3)

Age at EBCT 71.6 (5.7) ac 64.2 (7.9) 66.4 (6.9) c

# of births 3.0 (1.5) 4.3 (2.6) ab 3.1 (1.8)

Ever breastfed? 67(66) 131 (79) ab 101 (59.7)

# Children breastfed? d 2.2 (1.3) 3.9 (2.8) ab 2.5 (1.5)

Months breast fed (average per child) e 4.3 (3.5)a 1.8 (3.0) 5.1 (5.5) c

Visceral Fat (cm3) 65.9 (34.1) 68.2 (28.7) 56.7 (29.1) bc

Subcutaneous Fat (cm3) 148.0 (70.5) 154.6 (50.8) 224.5 (91.4) bc

BMI (kg/m2) 25.3 (4.4) 25.4 (3.1) 29.7 (5.5)bc

Waist Girth (cm) 81.0 (11.3) 81.3 (8.6) 87.8 (12.4)bc

Body Fat (%) 34.4 (6.1) 33.1 (4.8) 36.9 (8.9)

Truncal Fat (%) 30.5 (7.1) 31.0 (5.6) 33.3 (8.8)

n (%) n (%) n (%)

Diabetes 11 (11) 53 (32) ab 21 (12.4)

Smoking Status (Ever) 53 (52) a 21 (13) 82 (48.8) b

Alcohol (≥3 times/week) 95 (43) c 2 (1) b 22 (13)

Exercise (≥3 times/week) 71 (70) 116 (70) 104 (61.5)

Education (College Graduate) f 29 (28.7) 86 (52.4) a 75 (44.9)

Hysterectomy 42 (41) 46 (28) 95 (56) bc

Bilateral Oophorectomy 0 (0) 20 (12) 35 (20.7)bc

Current Estrogen Use 54 (53) a 40 (24) 76 (45) b

a
p<0.05, Caucasian vs. Filipino

b
p<0.05, Filipino vs. African American

c
p<0.05, Caucasian vs. African American

d
n=303,

e
n=237,

f
n=432
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Table 2

Unadjusted comparisons of characteristics by breastfeeding initiation (n=436)

Variable

Breastfed
n = 299

mean (sd)

Did not Breastfeed
n = 137

mean (sd) P-value

Age 61.9 (6.5) 60.3 (7.0) 0.06

Age at EBCT 67.1 (7.7) 66.1 (7.2) 0.06

# of live births 3.9 (2.3) 2.9 (1.7) <0.001

Visceral Fat (cm3) 63.6 (28.7) 63.3 (33.7) 0.42

Subcutaneous Fat (cm3) 173.5 (74.7) 194.9 (92.6) 0.05

BMI (kg/m2) 26.5 (4.5) 28.1 (5.6) 0.02

Waist Girth (cm) 82.8 (10.4) 85.9 (12.8) 0.05

Body Fat (%) 35.8 (7.7) 34.5 (6.8) 0.24

Truncal Fat (%) 32.5 (8.0) 31.5 (7.1) 0.62

n (%) n (%)

Race/Ethnicity    Caucasian 67 (22.4) 35 (25.5) <0.001

     Filipino 131 (43.8) 34 (24.8)

     African-American 101 (33.8) 68 (49.6)

Diabetes 63 (21.1) 22 (16.1) 0.22

Smoking Status (Ever) 96 (32.1) 60 (44.1) 0.02

Alcohol (≥3 times/week) 41 (13.8) 23 (16.9) 0.39

Exercise (≥3 times/week) 204 (68.2) 87 (63.5) 0.33

Education (College graduate, n=432) 133 (44.9) 57 (41.9) 0.55

Hysterectomy 120 (40.1) 63 (46.0) 0.25

Currently taking Estrogen 41 (13.8) 23 (16.9) 0.29

Obesity (Silver Spring). Author manuscript; available in PMC 2016 January 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Armenta et al. Page 14

Table 3

Associations of measures of obesity with breastfeeding initiation after adjusting for race/ethnicity, age and 

exercise (n=436)

Breastfed
n = 299

Mean (SE)

Did Not Breastfeed
n = 137

Mean (SE) Adjusted Beta P-value

Visceral Fat (cm3) 65.6 (1.8) 65.2 (2.6) 0.36 (3.1) 0.91

Subcutaneous Fat (cm3) 175.7 (4.6) 184.7 (6.5) −8.9 (7.7) 0.24

BMI (kg/m2) 26.9 (0.3) 28.1 (0.4) −1.2 (0.5) 0.01

Waist Girth (cm) 83.4 (0.7) 85.6 (0.9) −2.2 (1.1) 0.05

Truncal Fat (%) 31.7 (0.5) 32.5 (0.7) −0.7 (0.8) 0.35

Body Fat (%) 34.7 (0.4) 35.4 (0.6) −0.8 (0.7) 0.30
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Table 4

Associations of measures of obesity with breastfeeding duration among women who breastfed after adjusting 

for race/ethnicity, age and exercise (n=237)

Breastfed >3
months
n = 82

Mean (SE)

Breastfed ≤3
months
n = 155

Mean (SE) Adjusted Beta P-Value

Visceral Fat (cm3)* 58.6 (2.8) 67.5 (1.9) −8.8 0.01

Subcutaneous Fat (cm3) 168.7 (8.9) 173.7 (6.4) −4.9 (10.9) 0.65

BMI (kg/m2) 26.5 (0.5) 26.8 (0.4) −0.33(0.64) 0.60

Waist Girth (cm) 81.2 (1.2) 84.5 (0.9) −3.2 (1.5) 0.04

Truncal Fat (%) 30.8 (0.9) 31.9 (0.7) −1.1 (0.8) 0.36

Body Fat (%) 33.7 (0.9) 34.8 (0.7) −1.1 (1.1) 0.31

*
Additionally adjusted for BMI and Diabetes status
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Table 5

Factors associated with visceral adipose tissue levels (CM3) among women who breastfed (n=237)

Unadjusted Beta (SE) p-value Adjusted Beta (SE) p-value

Breastfed >3 months vs. ≤3 months −15.2 (3.8) <0.001 −8.8 (3.5) 0.01

Caucasian vs. African American 11.3 (4.6) 0.01 22.5 (4.1) <0.001

Filipina vs. African American 18.4 (4.2) <0.001 23.5 (4.2) <0.001

Number of Live Births (2 birth increase) 1.5 (0.8) 0.06 - -

Breastfed all children −0.9 (2.9) 0.57 - -

Exercise (≥3 times/week) −5.2 (4.0) 0.20 −4.7 (3.4) 0.16

BMI (kg/m2) (1 unit increase) 2.3 (0.4) <0.001 3.1 (0.4) <0.001

Diabetes 17.3 (4.6) <0.001 8.6 (4.1) 0.03

Age (years) −0.1 (0.3) 0.74 - -

Alcohol (≥3 times/week) 0.9 (5.0) 0.85 - -

Smoking (Ever vs. Never) −3.3 (3.9) 0.40 - -

Education (College Graduate) −4.1 (3.9) 0.29 - -

Hysterectomy −4.3 (3.9) 0.27 - -

Currently taking estrogen −10.4 (3.9) 0.01 - -
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