
Body Weight and Fat Trajectories of Black and White Women in 
the First Year Postpartum

Xuewen Wang1, Erin E. Kishman1, Jihong Liu2, Lauren A. Castleberry3,4, Alexander 
McLain2, Joshua R. Sparks5, James W. Cook4

1Department of Exercise Science, University of South Carolina School of Public Health, 
Columbia, SC

2Department of Epidemiology and Biostatistics, University of South Carolina School of Public 
Health, Columbia, SC

3Department of Obstetrics and Gynecology, Lexington Medical Center, West Columbia, SC

4Department of Obstetrics and Gynecology, University of South Carolina School of Medicine, 
Columbia, SC

5Reproductive Endocrinology and Women’s Health Laboratory, Pennington Biomedical Research 
Center, Louisiana State University, Baton Rouge, LA

Abstract

Objective: To examine changes in body weight and fat in Black and White women during the 

first year postpartum, and to determine whether there is preferential retention of fat mass and 

abdominal fat.

Methods: Body composition was quantified by dual-energy X-ray absorptiometry in Black 

(n=49) and White (n=85) women at 6–8 weeks, 6 months, and 12 months after delivery of a 

singleton infant.

Results: Weight, fat mass, percent body fat, and fat in the trunk, android, gynoid, and limbs 

decreased from 6–8 weeks to 12 months in White, but not in Black women [fat mass: 29.6 (1.3) 

to 26.9 (1.3) kg in White and 34.5 (1.5) to 36.8 (1.8) kg in Black women, adjusted mean (SE)]. 

In the entire sample, fat mass was higher at 6 months than at 6–8 weeks independent of weight 

change; visceral fat was higher at 12 months [686 (45) gm] than at 6–8 weeks [611 (42) gm] and 

6 months [626 (43) gm]), and android fat were higher at 12 months than 6 months, independent of 

fat changes.

Conclusions: Black women were less likely than White women to lose weight and fat 

postpartum. There was preferential retention of fat in the abdominal area.
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INTRODUCTION

Obesity is significantly associated with several serious diseases.1,2 Women’s body 

composition changes in pregnancy, and postpartum weight retention is common. At 6 

months postpartum, 73% of women in a large cohort were on average 3.5 kg heavier than 

pre-pregnancy,3 and the average weight at 12 months postpartum ranges from 1 to 5% 

greater than pre-pregnancy weight.4 Previous research has shown that Black women are 

more prone to postpartum weight retention than White women.5,6 It has also been shown 

that women who retain weight at 6 or 12 months postpartum are more likely to gain more 

weight several years later.7,8 Thus, the literature suggests an elevated weight trajectory after 

pregnancy and postpartum, and more so in Black than White women.

There are limited data on body fat changes in the first year postpartum. Some suggest a 

reduction in fat mass or percent body fat during the first year postpartum; however, results 

vary depending on the period examined and the population. For example, percent body 

fat reduced by 1% from 2 to 6 months postpartum in 23 Swedish women,9 and adipose 

tissue volume was lower at 12 months than 5–10 days postpartum in 15 Swedish women.10 

However, fat mass and percent body fat did not change from 2 weeks to 6 weeks and 27 

weeks postpartum in a sample of predominantly White (77% of 63 total) women.11 A study 

in India found a lower percent body fat at 12 months, but not 6 months, than <7 days 

postpartum in 42 women.12 To our knowledge, no study has specifically examined body 

fat in Black women. Given the differences between Black and White women in weight 

retention,5,6 it is important to examine racial differences in body fat changes postpartum.

Central adiposity, especially excess intra-abdominal fat (visceral adipose tissue, VAT), is 

known to be more strongly associated with risks for metabolic abnormalities than overall 

amount of fat.13 Janumala et al. found that VAT (quantified by magnetic resonance imaging, 

MRI) increased by ~30% at 59 weeks postpartum compared to baseline (15 weeks gestation) 

despite no weight retention.14 Although the study enrolled a diverse population (24% of 

210 being Black), the racial composition of the 68 women who completed the MRI scan at 

both baseline and 59 weeks postpartum was not reported. There may be an increase in VAT 

beyond the change of weight after the first year postpartum; however, due to the lack of data 

on body fat in Black women, it is unknown whether Black and White women experience 

similar changes in VAT.

The purpose of this study was to examine changes in body weight and body fat measures 

quantified by Dual-energy X-ray absorptiometry (DXA), in a sample of Black and White 

women during the first year postpartum. We hypothesized that Black women had less loss of 

weight and fat than White women up to 12 months postpartum. We also determined whether 

fat retention was independent of weight change, and whether there was preferential retention 

of fat in the central and abdominal area compared to other areas.
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METHODS

Participants

Women were recruited from Columbia, South Carolina during October 2018 to January 

2020. Those who were interested were screened by phone or survey between 4–6 weeks 

postpartum and scheduled a first study visit if eligible. Women must have reported to be 

either Black or White (no exclusion of mixed race), age ≥ 18 years, and have delivered a 

singleton at ≥ 37 weeks of gestation. Exclusion criteria included self-reported diseases or 

medications that might affect body weight (e.g., thyroid diseases, pre-pregnancy diabetes, 

pregnancy-induced hypertension that did not resolve at enrollment, clinical depression, 

and use of contraceptive Depo-Provera). Those who became pregnant again within the 12 

months postpartum were excluded at the time of known pregnancy. The study visits occurred 

at 6–8 weeks and 6 and 12 months after delivery. The study was approved by the University 

of South Carolina Institutional Review Board (Pro00076434) and all participants signed an 

informed consent form.

Anthropometry and body composition

Women reported their pre-pregnancy weight. Height and postpartum weights were obtained 

using a calibrated digital scale while women were in standard scrubs and without shoes or 

outer garments. Waist and hip circumferences were measured to the nearest 0.1 cm using a 

tape ruler over light clothing. Waist circumference was taken around the abdomen midway 

between the lowest rib and the top of the iliac crest. Hip circumference was taken around the 

widest portion of the buttocks, with the tape parallel to the floor. Duplicate measures were 

performed and considered reproducible if their difference was less than 0.4 cm. Additional 

measurements were taken as necessary.

Body composition was determined using the DXA (enCORE, GE Healthcare model 8743, 

Waukesha, WI). Women were instructed not to exercise or consume a meal within 2 

hours, and to limit fluid intake to <250 ml within an hour of their visit. The imaging and 

positioning protocols were provided by GE Healthcare, which were consistent with previous 

recommendations15 and the positioning protocol used in the National Health and Nutrition 

Examination Survey.16 Fat mass, lean mass, bone mass, and percent body fat in the whole 

body and specific body segments (trunk, arm, leg, android, and gynoid) were determined, 

and VAT was estimated by the CoreScan™ software (GE Healthcare©). The software 

automatically defined the regions of interest and the technician manually adjusted the lines 

according to the manufacturer’s protocol. The android region is between the lowest ribs 

and the upper part of iliac wings around the waist. The gynoid region includes the gluteo-

femoral region. VAT was estimated within the android region. VAT estimated by DXA 

using this method has been shown to be precise and interchangeable with that quantified 

by computed tomography (CT) and MRI.17,18 The same technician who completed the 

enCORE™ Operator Training performed all the scans and measurement protocols. The 

test-retest reliability determined from reanalysis of 10 scans by this technician was 0.998. 

The machine was calibrated using a phantom per manufacturer instructions. Of the total 317 

DXA scans, 25 did not provide VAT (10, 9, and 6 at each time point) because the abdomen 

was considered not in range.
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Covariates

Women were asked to report their date and mode of delivery, and number of pregnancies 

and live births during screening. At each time point, women were asked to complete 

several questionnaires. A sociodemographic questionnaire included questions regarding 

demographics, socioeconomic information, cigarette smoking, and breastfeeding (see 

Table 1 for categories). Breastfeeding status was categorized to exclusively breastfeeding 

(including pumping milk; infant does not use formula or other source of nutrients), 

some (infant also uses other source of nutrients), or not breastfeeding currently. Other 

questionnaires included the Perceived Stress Scale,19 Edinburgh Postnatal Depression 

Scale,20 Rosenberg Self-Esteem Scale,21 and Pittsburgh Sleep Quality Index.22 The 

summary scores for these questionnaires were calculated according to their respective 

instructions. A higher score from these scales indicates greater stress, more depressive 

symptoms, higher self-esteem, and worse overall sleep quality, respectively.

Women were also asked to complete the National Cancer Institute’s All-Day screener, which 

includes questions on frequency and portion sizes for 9 fruit and vegetable items.23 The total 

daily number of servings of fruits and vegetables was the sum across all food groups. This 

screener was considered useful to estimate intakes of fruit and vegetable servings in the US 

population, although not recommended for assessing precise food intake.24

Additionally, women were instructed to wear a triaxial accelerometer (GT3X+, ActiGraph 

LLC, Pensacola, FL) on the hip for 7 days during waking hours to assess physical activity 

at each time point. The manufacturer-provided software ActiLife was used to set up the 

monitor and download and process data. The parameter “counts per minute” combines the 

magnitude of acceleration from all three axes and was used as a metric of total physical 

activity.

Statistical analysis

Differences in continuous or categorical measures between races at baseline (6–8 weeks 

postpartum) were determined using t-tests or chi-square tests, as appropriate, respectively. 

Mixed-effects linear models including a race by time interaction were performed to examine 

whether the trajectories of anthropometry and body composition variables between Black 

and White women differed after adjusting for confounders. A random intercept was used 

to allow for various baseline values among individuals, and account for correlation within 

women’s measurements. When a significant race by time interaction was found, analyses 

stratified by race were conducted. Because we were interested in differences in outcome 

variables between each pair of time points, no adjustment for multiple testing was used for 

these comparisons. Separate models were run for each outcome of interest.

The potential confounders that were considered included covariates obtained at baseline 

which did not change or had little change to 12 months postpartum (age at delivery, pre-

pregnancy weight, parity, and household income, education, whether living with a spouse, 

and smoking status), and time-varying covariates, which included breastfeeding, physical 

activity, working status, daily servings of fruits and vegetables, and summary scores of 

stress, depressive symptoms, self-esteem, and sleep quality. Bivariate associations were first 
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performed to determine associations of these variables with the outcome variables at each 

time point. All variables with moderate or stronger associations (p < 0.15) were adjusted in 

the final mixed-effects models. Analyses were conducted using the SAS software (9.4. SAS 

Institute, Cary, NC). Statistical significance was defined as p < 0.05.

We planned to retain > 96 women (equal racial distribution) in the study. That would provide 

> 80% power to determine whether race significantly interacts with time, based on Monte 

Carlo simulation of the linear mixed model.

RESULTS

Participants

A total of 193 women were eligible and scheduled for the first visit. Of them, 134 (49 Black 

and 85 White) completed the baseline measurements (Figure 1). Of note, 11 Black and 8 

White women dropped out of the study due to COVID-19 related issues (i.e., university 

campus closure, childcare, concerns, etc.), and 7 additional Black women missed their 

6-month visits but completed the 12-month visits.

As shown in Table 1, compared to White participants, Black participants were younger, 

had a greater proportion with lower family income, and had a smaller proportion living 

with spouse. Before pregnancy, Black participants were heavier and had higher BMI. 

Their weight retention at baseline, however, was less than White participants. They also 

had a lower breastfeeding rate, lower physical activity, more depressive symptoms, worse 

overall sleep quality, but more servings of fruits and vegetables at baseline than White 

participants. The two racial groups were not different in education level, smoking status, and 

the percentages of first-time giving birth and vaginal delivery.

Anthropometry and body composition changes

The trajectories of body weight and waist and hip circumferences over time were different 

between Black and White participants (p values for time by race interaction < 0.05 for all). 

As shown in Table 2, in White women, body weight decreased from baseline to 6 months 

and further decreased until 12 months postpartum. Waist and hip circumferences both 

decreased from baseline to 6 months. Hip circumference at 12 months continued to be lower 

than at baseline, but not different than 6 months. Waist circumference at 12 months was not 

different from either baseline or 6 months. In Black women, however, body weight and hip 

circumference did not change over the period from baseline to 12 months postpartum. Waist 

circumference increased and it was higher at 12 months than baseline.

Table 3 and Figure 2 present body composition variables from the DXA scan. The 

trajectories of the fat measures were different between Black and White participants (p 

values for time by race interaction < 0.05 for all). In White women, fat mass, percent 

body fat, and appendicular fat continued to decrease from baseline to 6 and 12 months 

postpartum. Trunk, android, and gynoid fat decreased, and the decrease mostly occurred 

between baseline to 6 months; at 12 months, they remain to be lower than at baseline. 

However, VAT did not change over time.
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In Black women, fat mass, percent body fat, and appendicular, android, and gynoid fat did 

not change and were not different between any two time points. Trunk fat, however, was 

higher at 12 months than baseline. VAT increased and the increase mostly occurred between 

6 and 12 months, with it higher at 12 months than both 6–8 weeks and 6 months.

Lean mass in Black and White women also changed differently (p for time by race 

interaction = 0.029). As shown in Table 3, in White women, lean mass decreased and 

the decrease mostly occurred from 6–8 weeks to 6 month. In Black women, no significant 

differences were found between any two time points.

Additional analyses were conducted and modifications to the abovementioned adjusted 

models include: 1) to adjust for weight at 6–8 weeks postpartum instead of self-reported 

pre-pregnancy weight and weight retention at baseline, and 2) to adjust for self-reported 

pre-pregnancy weight and without adjusting for weight retention at 6–8 weeks postpartum. 

Results are very similar to the main results (Tables S1 and S2, respectively).

Relative changes of fat

To examine changes in fat mass relative to body weight, weight was added to the mixed-

effects model as a time-varying variable. Fat mass no longer changed differently between 

Black and White participants (p for time by race interaction = 0.115). In the overall sample, 

fat mass at 6-month [30.4 (0.6) kg] was higher than at 6–8 weeks [30.1 (0.6) kg] (Figure 3).

Similarly, to examine changes in central adiposity (android fat and VAT) relative to total fat, 

fat mass was added to the mixed-effects models as a time-varying variable. Both android fat 

and VAT no longer changed differently between Black and White participants (p for time 

by race interaction = 0.547 and 0.409, respectively). In the overall sample, android fat at 12 

months [2533 (83) gm] was higher than at 6 months [2473 (81) gm] (Figure 4A). VAT at 12 

months [686 (45) gm] was higher than both 6–8 weeks [611 (42) gm] and 6 months [626 

(43) gm] (Figure 4B).

To further examine changes in fat distribution, appendicular fat was added to the mixed-

effects model for trunk fat as a time-varying variable, and gynoid fat was added to the model 

for android fat. Both trunk fat and android fat no longer changed differently between Black 

and White participants (p = 0.259 and 0.301, respectively). In the overall sample, trunk fat at 

12 months [16.6 (0.6) kg] was greater than at 6–8 weeks [15.7 [0.6] kg] and 6 months [15.9 

(0.6) kg]; android fat at 12 months [2618 (111) gm] and 6 months [2572 (108) gm] were 

both greater than at 6–8 weeks [2487 (108) gm] (Figure 5).

Covariates of weight and body composition changes

In the adjusted mixed-effects models, pre-pregnancy weight was a positive predictor of 

postpartum weight, waist and hip circumferences, all fat measures, and lean mass in both 

Black and White women (p < 0.001 for all). Weight retention as baseline was a positive 

predictor for all the outcome variables (p < 0.05) except for VAT in Black women (p 

= 0.120). Other covariates (parity, household income, education, spouse, Pittsburgh Sleep 

Quality Index score, breastfeeding status, smoking status, and physical activity), however, 

were associated with different outcome variables between Black and White women (Tables 
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S3 and S4). For example, greater physical activity was associated with lower waist and hip 

circumferences and less percent body fat in Black women, but greater lean mass in White 

women.

DISCUSSION

To our knowledge, this is among the first studies examining body fat determined by DXA 

along with body weight longitudinally in the postpartum period (from early postpartum 

to12 months after delivery) in Black and White women. We found that weight and fat 

measures changed differently between Black and White women, such that they (except VAT) 

decreased in White but did not decrease (trunk fat and VAT even increased) in Black women. 

Other important findings include: in the entire sample, fat mass increased from 6–8 weeks 

to 6 months with adjustment for weight; android fat increased from 6 to 12 months and 

VAT also increased from 6–8 weeks and 6 months to 12 months, with adjustment for fat 

mass; trunk fat increased with adjustment for appendicular fat; and android fat increased 

with adjustment for gynoid fat.

Few studies have quantified fat multiple times and up to 12 months, and the period being 

examined influenced the results. For example, Swedish women were found to have a 

continuous reduction in adipose tissue volume that became significantly different at 12 

months from 5–10 days postpartum,10 and in a sample of predominantly White (77% of 63 

total) women in the US, total fat mass and percent body fat did not change significantly 

from 2 weeks to 6 weeks and 27 weeks postpartum.11 In the White women in our study, 

continuous decreases in total fat mass and percent body fat occurred over the observation 

period.

In White women, fat mass decreased in the whole body, and appendicular, trunk, android, 

and gynoid regions. Interestingly, the amount of fat in the trunk, android, and gynoid region 

only decreased from 6–8 weeks to 6 months, but appendicular fat continued to decrease 

from 6 months to 12 months. Previous studies also showed reductions in trunk and leg fat in 

the postpartum period,25 and fat mobilization from the thighs being the most consistent and 

complete in all women.10 Our results indicate different patterns of change for fat in the trunk 

region compared to appendicular fat.

Our data in Black women are unique, as we are not aware of other studies that have 

specifically examined body fat in the postpartum period longitudinally in Black women. Our 

results indicate that the changes in weight, waist and hip circumferences, fat measures and 

lean mass contrasted with White women; they did not decrease, and waist circumference, 

trunk fat and VAT even increased, with adjustment for covariates. It is previously recognized 

that Black women are more likely to retain weight after pregnancy than White women. Our 

results demonstrated that racial differences also exist for fat mass; Black women did not lose 

fat in the whole body or any segment that we have evaluated. These racial differences were 

independent of several covariates. Examining energy intake and energy expenditure may 

help explain the racial differences. We also suspect that there may be differential metabolic 

changes in pregnancy between Black and White women. In support of this notion, after 

having gestational diabetes, Black women have higher risk for diabetes than White women 
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after adjusting for covariates.26 Future research is needed to examine why racial differences 

in postpartum body composition changes exist.

Previous studies suggest an increase in VAT due to pregnancy. A cross-sectional study 

found higher VAT (by DXA) in women with higher parity independent of percent body 

fat.27 Another study found women who had given birth once during a 5-year follow-up 

had a 3-fold greater increase in VAT (by CT) and greater increase in waist-to-hip ratio 

compared to women who had not given birth during a 5-year period, independent of weight 

change.28,29 More recently, Janumala et al. found that VAT (by MRI) increased by ~30% 

at 59 weeks postpartum compared to 15 weeks gestation, despite no weight retention.14 

Due to differences in study design, we cannot directly compare with these studies, and 

cannot compare to pre-pregnancy level. However, we found that with adjustment of fat mass, 

VAT was significantly higher at 12 months than 6–8 weeks and 6 months, and android fat 

was higher at 12 months than 6 months, therefore supporting previous studies’ findings. 

We also found that trunk fat increased with appendicular fat adjusted, and android fat 

increased with gynoid fat adjusted. Interestingly, with body weight adjusted, total fat mass 

was higher at 6 months than 6–8 weeks; but at 12 months, fat mass was not different from 

either 6–8 weeks or 6 months. Taken together, there was disproportionate changes in fat in 

different regions and depots. As a result, at 12 months postpartum, there was more fat being 

stored in the trunk, android, and intra-abdominal visceral area relative to other regions of 

the body. Previous studies have shown DXA-derived central adiposity measures (trunk fat, 

android fat, and VAT) have strong associations with cardiometabolic risk factors.30–32 Thus, 

these changes in fat distribution could have critical implications for women’s long-term 

cardiometabolic health.

In our study, behavioral and lifestyle factors, including physical activity, breastfeeding, 

sleep, and smoking, were found to be correlated with several body composition variables. 

Consistent with findings from a previous study,27 currently smoking was associated with 

greater abdominal fat in both Black and White women. Other associations appear to be 

different between Black and White women. In Black women, total physical activity was 

correlated with whole body fat and waist and hip circumferences. Lower sleep quality was 

correlated with higher abdominal fat. In White women, physical activity was correlated with 

lean mass only, and exclusive breastfeeding was correlated with lower fat in the gynoid 

region and limbs. Together, these results suggest that these behavioral and lifestyle factors 

could influence postpartum body composition differently for women with different races.

The strengths of this study include that a cohort of Black and White women was 

longitudinally followed from 6–8 weeks to 12 months postpartum, and total and regional 

body composition was quantified using the DXA three times in this period, which allowed 

comparison of postpartum body composition changes between Black and White women. 

Also, several covariates were examined and controlled for in analyses. However, due to 

costs and logistics, we used DXA rather than MRI or CT to quantify VAT. Our findings 

cannot be generalized to other racial and ethnic groups. We only examined intake of fruits 

and vegetables; thus, our findings may subject to residual confounding due to limited 

dietary information. Furthermore, we did not measure weight or body composition before 

pregnancy, and did not have information on gestational weight gain. However, our results 
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suggest that the racial differences in the changes in weight and body composition after 6–8 

weeks postpartum are likely not fully attributed to differences in gestational weight gain.

Fewer Black than White women completed the first study visit. Due to the limit of the 

funding period and longer time to find effective ways to recruit Black women, we were not 

able to recruit additional Black women. Furthermore, due to the COVID-19 pandemic, we 

were not able to conduct DXA scans for almost 4 months. Many of the Black women missed 

the timing of their 6- or 12-month body composition measurements, while most White 

women already completed the 6-month visit. This is reflected by the large reduction of 

sample size by 6 and 12 months for Black women, and only by 12 months for White women. 

A few Black women who missed the 6-month visit were able to complete the 12-month visit. 

The mixed-effects model we used in the analysis included all available data, regardless of 

participants completing some or all visits.

CONCLUSION

Our study showed that Black and White women differ in the trajectories of anthropometry, 

and body fat measures and lean mass determined by DXA, from 6–8 weeks to 6 and 12 

months postpartum. With confounders adjusted, White women demonstrated decreased body 

fat in the whole body and segments of the body, while Black women did not show any 

decrease. VAT and android fat increased when fat mass was adjusted; trunk fat increased 

when appendicular fat was adjusted; and android fat increased when gynoid fat was 

adjusted. These results suggesting preferential retention of fat in the trunk and abdominal 

area. Behavioral and lifestyle factors might influence body composition in the postpartum 

period. Future studies are recommended to further examine the contribution of these factors 

to body composition in greater detail and whether intervening on these factors could modify 

postpartum body composition.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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STUDY IMPORTANCE

What is already known about this subject?

• Postpartum weight retention is common, and Black women tend to retain 

more weight than White women.

• There is increased abdominal visceral adipose tissue due to pregnancy 

independent of weight change.

What are the new findings in your manuscript?

• From 6–8 weeks to 12 months postpartum, fat mass, percent body fat, and 

fat in appendicular, trunk, android, and gynoid regions decreased in White, 

but not in Black women, after adjustment for covariates. Visceral fat did not 

change in White, but increased in Black women.

• Fat mass increased from 6–8 weeks to 6 months postpartum, independent of 

weight. Android fat increased from 6 to 12 months and visceral fat increased 

from 6–8 weeks and 6 months to 12 months, independent of fat mass.

How might your results change the direction of research or the focus of clinical 
practice?

• The mechanisms for the differences between Black and White women in body 

composition changes postpartum need to be investigated.

• Future research is needed to further examine whether and how behavioral and 

lifestyle factors may influence postpartum body composition differently in 

Black and White women.
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Figure 1. 
Sample size flowchart. The 6-month and 12-month visits were allowed to be within 4 weeks 

after 6 and 12 months postpartum.

Wang et al. Page 13

Obesity (Silver Spring). Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Fat mass (kg) in the whole body and body segments at 6–8 weeks, 6 months, and 12 

months postpartum by race. Data are least squares means from mixed-effects models, with 

pre-pregnancy weight, weight retention at 6–8 weeks postpartum (weight at 6–8 weeks 

minus pre-pregnancy weight), parity, household income, education, spouse, Pittsburgh Sleep 

Quality Index score, breastfeeding status, smoking status, and physical activity adjusted.
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Figure 3. 
Total fat mass at 6–8 weeks, 6 months, and 12 months postpartum in the overall sample. 

Means are least squares means and error bars are SE from mixed-effects models with 

adjustment of body weight, parity, household income, education, spouse, Pittsburgh Sleep 

Quality Index score, breastfeeding status, smoking status, and physical activity. a, p = 0.028 

compared to 6–8 weeks.
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Figure 4. 
Android fat (panel A) and visceral adipose tissue (VAT, panel B) at 6–8 weeks, 6 months, 

and 12 months postpartum in the overall sample. Means are least squares means and 

error bars are SE from mixed-effects models with adjustment of total fat mass, parity, 

household income, education, spouse, Pittsburgh Sleep Quality Index score, breastfeeding 

status, smoking status, and physical activity. a, p = 0.034 compared to 6 months. b, p = 0.002 

compared to 6–8 weeks; c, p = 0.005 compared to 6 months.
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Figure 5. 
Trunk fat (panel A) and android fat (panel B) at 6–8 weeks, 6 months, and 12 months 

postpartum in the overall sample. Means are least squares means and error bars are SE from 

mixed-effects models with adjustment of appendicular fat (for trunk fat), gynoid fat (for 

android fat), parity, household income, education, spouse, Pittsburgh Sleep Quality Index 

score, breastfeeding status, smoking status, and physical activity. a, p = 0.003 compared to 

6–8 weeks; b, p = 0.008 compared to 6 months; c, p = 0.017 compared to 6–8 weeks; d, p = 

0.003 compared to 6–8 weeks.
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Table 1.

Participant characteristics at 6–8 weeks postpartum

Characteristics Black N = 49 White N = 85 P values

Age, year 28.0 ± 5.1 31.7 ± 4.1 < 0.001

Height, cm 164.0 ± 5.0 164.5 ± 5.6 0.641

*Pre-pregnancy weight, kg 82.1 ± 26.0 71.7 ± 16.3 0.014

†Pre-pregnancy BMI, kg•m−2 30.3 ± 8.6 26.5 ± 6.1 0.008

‡Weight retention, kg 2.5 ± 7.2 6.0 ± 9.7 0.017

Education, n (%)
≤ 12th grade or high school graduate
Some college
Graduate school

7 (14.3)
33 (67.4)
9 (18.4)

6 (7.1)
49 (57.7)
30 (35.3)

0.074

Family income, n (%)
< $40,000
$40,000–60,000
$60,000–80,000
≥ 80,000

21 (42.9)
12 (24.5)
9 (18.4)
7 (14.3)

19 (22.35)
14 (16.5)
11 (12.9)
41 (48.2)

0.001

Currently not working, n (%) 32 (65.3) 63 (74.1) 0.557

Living with spouse, n (%) 36 (73.5) 82 (96.5) <0.001

Smoking status, n (%)
Never
History of smoking
Currently smoking

35 (71.4)
10 (20.4)
4 (8.2)

67 (78.8)
14 (16.5)
4 (4.7)

0.653

Primipara, n (%) 18 (36.7) 34 (40.0) 0.709

Vaginal delivery, n (%) 34 (69.4) 61 (75.3) 0.461

Breastfeeding, n (%)
Exclusively
Some
No

25 (51.0)
7 (14.3)
17 (34.7)

68 (80.0)
8 (9.4)
9 (10.6)

0.001

Physical activity, counts per minute 325 ± 112 463 ± 131 <0.001

Daily servings of fruits and vegetables 4.3 ± 4.6 2.6 ± 1.7 0.019

Perceived Stress Scale score 13.1 ± 7.8 10.9 ± 6.3 0.072

Edinburgh Postnatal Depression Scale score 5.2 ± 4.2 3.3 ± 3.0 0.008

Rosenberg Self-Esteem Scale score 34.2 ± 4.9 33.5 ± 4.2 0.375

Pittsburgh Sleep Quality Index score 9.2 ± 3.4 7.3 ± 2.9 0.001

Data are mean ± SD or n (%). BMI, body mass index. P values are for comparison between Black and White women using t-test or chi-square test.

*
, self-reported.

†
, pre-pregnancy BMI was calculated using self-reported pre-pregnancy weight and measured height at 6–8 weeks after delivery.

‡
, weight retention was calculated using weight at 6–8 weeks minus self-reported pre-pregnancy weight.
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