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Abstract

Pregnancy weight gain may lead to long-term increases in maternal BMI for some women. The 

objective of this study was to examine maternal body weight change 1y–2y postpartum, and to 

compare classifications of 2y weight retention with and without accounting for 1y–2y weight gain. 

Early pregnancy body weight (EPW, first trimester) was measured or imputed, and follow-up 

measures obtained before delivery, 1 year postpartum (1y) and 2 years postpartum (2y) in an 

observational cohort study of women seeking prenatal care in several counties in upstate New 

York (n = 413). Baseline height was measured; demographic and behavioral data were obtained 

from questionnaires and medical records. Associations of 1y–2y weight change (kg) and 1y–2y 

weight gain (≥2.25 kg) with anthropometric, socioeconomic, and behavioral variables were 

evaluated using linear and logistic regressions. While mean ± SE 1y–2y weight change was 0.009 

± 4.6 kg, 1y–2y weight gain (≥2.25 kg) was common (n = 108, 26%). Odds of weight gain 1y–2y 

were higher for overweight (ORadj = 2.63, CI95% = 1.43–4.82) and obese (ORadj = 2.93, CI95% = 

1.62–5.27) women than for women with BMI <25. Two year weight retention (2y–EPW ≥2.25 kg) 

was misclassified in 38% (n = 37) of women when 1y–2y weight gain was ignored. One year 

weight retention (1YWR) (1y–EPW) was negatively related to 1y–2y weight change (βadj ± SE = 

−0.28 ± 0.04, P < 0.001) and weight gain (≥2.25 kg) (ORadj = 0.91, CI95% = 0.87–0.95). Relations 

between 1y weight retention and 1y–2y weight change were attenuated for women with higher 

early pregnancy BMI. Weight change 1y–2y was predicted primarily by an inverse relation with 1y 

weight retention. The high frequency of weight gain has important implications for classification 

of postpartum weight retention.

INTRODUCTION

Pregnancy has been identified as a period of risk for excessive weight gain leading to long-

term weight retention and maternal obesity (1–7). Several studies have reported increases in 

maternal body weight ranging from 1.5 to 3.0 kg above pre-pregnancy weight when 

postpartum weight is measured up to 18 months postpartum (8–11), and from 0.5 to 6.2 kg 

Correspondence: Leah M. Lipsky (lipskylm@mail.nih.gov). 

DISCLOSURE
The authors declared no conflict of interest.
See the online ICMJE Conflict of Interest Forms for this article.

HHS Public Access
Author manuscript
Obesity (Silver Spring). Author manuscript; available in PMC 2016 May 10.

Published in final edited form as:
Obesity (Silver Spring). 2012 July ; 20(7): 1496–1502. doi:10.1038/oby.2012.41.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



when measured 2.5y–15y postpartum (6,12–15). Gestational weight gain (GWG) in excess 

of the Institute of Medicine guidelines is of particular concern, given associations with an 

increased risk of postpartum weight retention (16–21) suggesting a potential for long-term 

influence on maternal BMI (7,12,13,22). In addition, some studies have shown that high 

BMI before pregnancy is related to excessive GWG (23), increased risk of postpartum 

weight retention (24) and postpartum weight gain (25). Both high prepregnancy BMI and 

excessive GWG are thought to be indicators of general susceptibility to weight gain, 

implying a subgroup of women with increased susceptibility to a weight gain trajectory 

leading to maternal obesity. Other factors associated with maternal weight gain and obesity 

in previous studies include maternal income (24,26), age (27), education and parity (28), as 

well as behavioral factors such as infant feeding and smoking (11).

Reviews of the literature on determinants of postpartum weight retention have indicated a 

need for further research regarding postpartum maternal weight trends through the initial 2 

years postpartum (2y), noting a scarcity of studies after 18 months postpartum (29–31). In 

particular, the potential misclassification of postpartum weight gain as retention of GWG 

deserves examination (27,31). Postpartum weight retention is conventionally calculated as 

the difference between body weight at a given time postpartum and early or prepregnancy 

body weight (4). However, weight retention according to this definition is a misnomer if it 

includes weight gain that originates solely within the postpartum period (31). This may be 

problematic given previous research suggesting that weight gain may occur for some women 

after the first year postpartum (10,27,28,31,32).

The primary objectives of this research were to describe change in maternal body weight 

between 1y and 2y postpartum and to examine its associations with maternal 

anthropometric, behavioral and socioeconomic factors. We also examined the implications 

of late postpartum weight change for classification of 2y weight retention.

METHODS AND PROCEDURES

Study design and subjects

This was a prospective, observational cohort study, in which women seeking prenatal care 

from the Bassett Healthcare system, spanning 10 counties in upstate New York, were 

followed from early pregnancy until 2y postpartum. Details of the study design, recruitment, 

and data collection have been described elsewhere (24,33,34). The enrollment diagram is 

shown in Figure 1. Of the 622 women in the original cohort, 73 had missing body weight 

measurements at 1y (n = 30) or 2y (n = 43). Women were excluded from this analysis if the 

1y body weight measurement was not taken within 9–19 months postpartum or if the 2y 

body weight measurement was not taken within 21–30 months postpartum (n = 110). These 

timeframes were in accordance with health provider scheduling practices for postpartum 

clinic visits. Additionally, women were excluded if they were more than 14 weeks pregnant 

at the time of either postpartum body weight measurements, or had a subsequent child born 

since enrollment before the 1y weight measurement or within 6 months of the 2y weight 

measurement. The 413 women included in this analysis were 1.4 ± 0.5 (SE) years older, had 

0.5 ± 0.2 years more education, were more likely to be parous (62% vs. 52%), and were less 

likely to be low income (41% vs. 50%) than those excluded from this analysis (P < 0.05). 
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There were no differences between included and excluded women according to early 

pregnancy BMI, GWG, or 1y weight retention. The sample was predominantly white (96%).

Data collection and measurements

Maternal height was measured at the first prenatal visit. Body weights were measured by 

health providers at prenatal and postpartum clinic visits. Early pregnancy weight (EPW, first 

trimester) was measured at the first prenatal visit or imputed, as described elsewhere (23). 

Briefly, for women whose first measured weights occurred in the second trimester (n = 75), 

EPW was imputed based on a regression model derived from the relation between measured 

EPW and later measured prenatal weight in the sample of women with measurements at 

both the first and second trimesters. Although self-reported prepregnancy weight was also 

obtained for all women, this measure was not used in the analysis due to the discrepancy 

between self-reported and measured weight that was especially marked in women with high 

BMI (23), as has been reported in the literature (29). A meta-analysis of studies examining 

the relation between GWG and postpartum weight retention showed that findings based on 

measured EPW fell within the range of those based on self-reported prepregnancy body 

weight (29). All analyses using categorical variables for GWG and early pregnancy BMI 

were replicated using continuous variables to assess potential misclassification; findings 

were not sensitive to the type of variable used, indicating that the potential bias on 

classification due to use of measured EPW was minimal.

Additional measurements of body weight were taken before delivery and at 1y and 2y 

postpartum. Last measured pregnancy weight was taken within 2 weeks of delivery for 92% 

of the sample (all women were measured within 6 weeks of delivery; results were similar 

when the sample was restricted to those whose last measured pregnancy weights were within 

2 weeks of delivery).

Subject age at delivery (years), education (years), marital status (whether the mother was 

living and/or married to their partner), parity, and income (whether or not income was at or 

below 185% of the poverty level) were abstracted from medical records shortly after 

delivery. Data about smoking (smoker, nonsmoker, smoker who quit during pregnancy but 

resumed postpartum) and infant feeding (any breastfeeding at 1y, yes/no) were obtained 

from mailed questionnaires completed once during the prenatal period, and at 1y and 2y 

postpartum. This measure of breastfeeding was used in the analysis for consistency with 

previous studies using these data (24). Study procedures were approved by the institutional 

review boards of Cornell University and Bassett Healthcare.

Variables

Early pregnancy BMI (kg/m2) was calculated from the first measured body weight and 

height. A categorical variable was used to classify weight status as low, overweight, and 

obese (BMI <25.0, ≥25.0–<30.0, and ≥30.0, respectively). Eleven women with BMI <18.5 

were included in the low BMI group because of insufficient numbers to allow for a separate 

category, and in order to avoid discarding data from these subjects who met all other 

inclusion criteria. Other categories are in accordance with Institute of Medicine cutpoints for 

BMI groups (4).
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Figure 2 depicts a schematic representation of the definitions of the weight change measures. 

GWG was calculated as the difference between last measured pregnancy weight and EPW. A 

categorical variable was used to describe GWG according to the Institute of Medicine 

recommendations as less than, within, and exceeding guidelines (4). Guidelines stipulate 

recommended ranges of GWG according to maternal prepregnancy weight status (12.5–18 

kg for underweight, 11.5–16 kg for normal weight, 7–11.5 kg for overweight, 5–9 kg for 

obese). One year weight retention (1YWR) was defined as the difference between body 

weight at 1y and EPW. Late postpartum weight change was defined as the difference 

between body weight at 2y and 1y. A dichotomous variable, late postpartum weight gain, 

was used to identify women with 1y–2y weight change ≥2.25 kg, in accordance with 

research indicating adverse health effects associated with this amount of weight gain (35). 

Although the difference between weight at 2y and EPW is conventionally called “weight 

retention,” we instead refer to this as the “2y weight difference” in consideration for 

potential postpartum weight gain before 2y postpartum. We also defined major late 

postpartum weight retention as having both 1y and 2y body weight measurements ≥4.55 kg 

above EPW in order to account for weight gain occurring after 1y. This classification 

thereby differentiates women who are at least 4.55 kg greater than EPW due partly to weight 

gain occurring between 1y and 2y from those with this amount of weight retention carried 

over from 1y. This cutpoint (4.55 kg) was used to enable comparability with previous 

research (24).

Statistical analysis

Multiple linear and logistic regression models were used to examine relationships of 1y–2y 

weight change and weight gain (≥2.25 kg) with early pregnancy BMI and GWG. The 

inclusion of demographic and socioeconomic covariates in the final adjusted models was 

determined by Akaike Information Criterion, which compares both fit and number of 

parameters of competing models. Final models adjusted for time between weight 

measurements, breastfeeding, smoking, education, parity and income. 1YWR was included 

in the fully adjusted models. We tested for interactions between 1YWR with BMI, smoking, 

breastfeeding, parity and income using a multiplicative interaction term followed by 

stratified analyses where warranted. STATA version 11 (Stata, College Station, TX) was 

used for all statistical analyses.

RESULTS

Sixty-four percent (n = 265) of the sample was between ages 25–35 years at delivery. The 

sample was highly educated (38% with at least 15y of education), and was predominantly 

married or living with partner (92%) (Table 1). Mean ± SD early pregnancy BMI was 26.2 

± 6.0 kg/m2. More women had GWG above the Institute of Medicine guidelines (n = 193, 

47%) than were within (n = 147, 36%) or below (n = 73, 18%) the guidelines, with a mean 

GWG of 13.5 ± 5.4 kg. Mean 1YWR was 1.3 ± 5.8 kg, with nearly one quarter (n = 101, 

24%) of the sample having major retention (≥4.55 kg) at 1y. Late postpartum weight change 

was 0.009 ± 4.6 kg (interquartile range = −2.25, 2.25 kg), with approximately a quarter (n = 

108, 26%) gaining at least 2.25 kg from 1y to 2y. Mean difference between 2y and EPW was 

1.3 ± 6.2 kg.
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Ninety-eight (24%) women were classified as having major 2y weight retention according to 

the conventional definition of 2y–EPW regardless of 1y weight (Table 2). However, only 61 

(15%) of women were classified as having major 2y weight retention when defined as 

having both 1y and 2y weight ≥4.55 kg above EPW, indicating that 37 (38%) of the women 

with 2y weight ≥4.55 kg above EPW moved into that category due to weight gain between 

1y and 2y postpartum (i.e., had 1y–EPW <4.55 kg and 2y–EPW ≥4.55 kg).

Maternal smoking was the only significant predictor of late postpartum weight change in the 

linear regression model unadjusted for 1YWR, with 1y–2y weight change being lower for 

women who quit smoking during pregnancy but resumed postpartum as compared with 

nonsmokers (Table 3). The fully adjusted model indicated an additional inverse relation 

between 1YWR and late postpartum weight change (β = −0.28 ± 0.04, P < 0.001). Inverse 

relationships of late postpartum weight change with breastfeeding at 1y postpartum and 

parity approached statistical significance in the fully adjusted model (P < 0.10). The 

relationship between 1YWR and late postpartum weight change was modified by early 

pregnancy BMI (Figure 3), such that it was attenuated for women who were obese in early 

pregnancy as compared to women with early pregnancy BMI <25. However, there remained 

a significant inverse relation between 1YWR and late postpartum weight change across all 

early pregnancy BMI categories.

Early pregnancy BMI was positively related to late postpartum weight gain (≥2.25 kg) in 

multiple logistic regression models (Table 4). The ORadj of weight gain was 2.38 times 

(CI95% = 1.28, 4.42, P = 0.006) higher for overweight women and 2.98 times (1.63, 5.57, P 
< 0.001) higher for obese women as compared to women with low early pregnancy BMI in 

the fully adjusted model. The relationship between GWG and late postpartum weight gain 

was not significant in either model. The fully adjusted model showed a 9% (5%, 13%, P < 

0.001) decreased odds of late postpartum weight gain associated with a 1 kg increase in 

1YWR.

As in the linear model predicting late postpartum weight change, the relationship between 

late postpartum weight gain (≥2.25 kg) and 1YWR was modified by early pregnancy BMI, 

as shown in Figure 4. The ORadj of late postpartum weight gain associated with a 1 kg 

increase in 1YWR was 0.74 (0.65, 0.86, P < 0.001), 0.91 (0.83, 0.99, P = 0.03), and 0.93 

(0.87, 0.995, P = 0.04) for women with low, overweight, and obese early pregnancy BMI, 

respectively. Relationships between 1YWR and late postpartum weight gain were 

significantly attenuated for overweight (P = 0.01) and obese women (P = 0.001) as 

compared to women with low early pregnancy BMI.

DISCUSSION

This study examined change in maternal body weight between 1y and 2y, and evaluated 

implications of postpartum weight gain for classification of postpartum weight retention. 

The mean difference between EPW and 2y body weight in this study is within the range 

reported in previous research with similar follow-up time (10,26,28,36). While mean weight 

change 1y–2y in this study was small (0.009 ± 4.6 kg), the high frequency of clinically 

significant weight gain ≥2.25 kg (26%) in this period suggests the difference between 

Lipsky et al. Page 5

Obesity (Silver Spring). Author manuscript; available in PMC 2016 May 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



maternal body weight before and after pregnancy is likely due to both retention of GWG and 

weight gain external to pregnancy, and thus, may be more accurately referred to as 

“postpartum weight difference,” rather than “retention” of GWG. Postpartum weight gain 

after 1y has been suggested in other studies (10,28,32,37), though its implication for 

classification of postpartum weight retention has been overlooked. The results of the present 

study demonstrate that misclassification of postpartum weight retention occurred for a 

substantial proportion (38%) of the women with body weights ≥4.55 kg above EPW at 2y 

when late postpartum weight gain was ignored.

These data indicate that late postpartum weight change was unrelated to GWG, and was 

strongly and inversely related to 1YWR, contradicting the hypothesis that GWG and earlier 

weight retention, as indicators of general susceptibility to weight gain, lead to a perpetual 

weight gain trajectory. On average, between 1y and 2y, women lost 0.28 kg (±0.04, P < 

0.001) for every 1 kg above EPW at 1y. Early pregnancy BMI was unrelated to mean late 

postpartum weight change, though odds of late postpartum weight gain (≥2.25 kg) was 

increased for overweight and obese women as compared with women with BMI <25, 

suggesting there is greater variability in late postpartum weight change for women with 

higher early pregnancy BMI. Results further indicate that the relationship between 1 YWR 

and late postpartum weight gain (≥2.25 kg) was attenuated for women with higher earlier 

pregnancy BMI. Reduced postpartum weight loss for obese mothers has been documented in 

previous research (25,37). Other studies of varying durations of follow-up have reported 

mixed results regarding the relation between prepregnancy body size and postpartum weight 

outcomes (5,6,8,11,15,16,18,20,38–40). These discrepancies may have resulted in part from 

the use of different outcome definitions, timing of measurements, and BMI cutpoints. The 

finding presented herein that overweight and obese women had an overall increased odds of 

late postpartum weight gain (≥2.25 kg) suggests that these women may also be more 

susceptible to misclassification as having major retention of GWG according to the 

conventional definition, leading to overestimation of the effect of GWG on postpartum BMI 

in this population.

We did not find statistically significant relationships between 1y and 2y postpartum weight 

gain (≥2.25 kg) and parity, maternal education, breastfeeding or smoking status in logistic 

regression models. However, we found significantly lower weight change 1y–2y for smokers 

who quit during pregnancy as compared with nonsmokers in linear models, supporting 

previous research (26). The associations of 1y–2y weight change with breastfeeding at 1y 

postpartum and parity approached significance in the linear model adjusted for 1YWR. 

Though breastfeeding is associated with weight change in the early postpartum period, the 

influence of breastfeeding on weight change after 6 months postpartum is considered to be 

small (10,37,41). Additionally, our data may not give precise enough estimates of the 

intensity of breastfeeding to detect a relationship with postpartum weight change. Previous 

research has been mixed regarding the relationship between postpartum weight and parity 

(13,15,26,27,37). Findings presented in this study demonstrating no statistically significant 

relationships with socioeconomic and behavioral covariates may suggest that late 

postpartum weight change is related to different factors than those associated with early 

pregnancy BMI, GWG, and 1YWR. One such factor may be that women who are further 

from EPW at 1y are relatively more conscientious of weight control between 1y and 2y in an 
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attempt to return to prepregnancy weight as compared to women who have already reached 

this target weight by 1y. Late postpartum weight change may also reflect the complex 

influences of child-rearing that have been suggested to account for some of the observed 

association between parity and body weight in women (9,15,29).

Implications of these findings should be evaluated with respect to the relative strengths and 

limitations of the study. Due to the sample characteristics, the generalizability of these 

results to other racial/ethnic populations, to populations in other geographic regions, or to 

those outside the age range of those included in this study is limited. In addition, while the 

initial response rate of this study was high (>75%), there are differences between the final 

sample, the sample originally enrolled in the study, and the eligible population. However, 

these results show that adjusting for these variables did not substantially alter the estimates; 

estimates of relationships between late postpartum weight change and 1YWR were 

particularly robust to multiple alternative model specifications. Finally, a measure of body 

weight was not available for analysis between delivery and 1y for a majority of the sample, 

or between 1y and 2y; thus, the present study cannot distinguish 1YWR from weight gain 

that may have occurred between delivery and 1y, which may have lead to an overestimation 

of the absolute risk of major retention at 2y in this sample. Strengths of the current study 

include the prospective study design and the large sample size, which support the internal 

validity of the findings. The present analysis also addressed the possibility of confounding 

by adjusting for several potential behavioral and socioeconomic covariates. Additionally, our 

measure of GWG is strengthened by the use of measured EPW, which prevents bias 

associated with recalled prepregnancy weight that is likely to differ by maternal BMI.

In conclusion, these findings suggest that maternal weight gain is common after 1y, and may 

contribute to substantial misclassification of postpartum weight retention if this gain is 

ignored, leading in turn to biased estimates of the influence of GWG on maternal obesity. 

Our findings support previous assertions that the use of the term, “postpartum weight 

retention,” is likely to be appropriate only for a short duration after parturition (31). 

“Postpartum weight difference” is suggested as a more precise term that accounts for the 

potential for postpartum weight gain. Additionally, results indicate that misclassification of 

postpartum weight retention may be accentuated in women with high early pregnancy BMI 

due to an increased risk of weight gain after 1y. The significant inverse relationship between 

1YWR and weight change after 1y across the range of early pregnancy BMI suggests that 

the difference between 1y and early pregnancy body weight is an important factor in the 

course of late postpartum weight change.
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Figure 1. 
Subject enrollment. 1y, 1 year postpartum; 2y, 2 years postpartum.
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Figure 2. 
Schematic representation of maternal body weight over time and body weight variable 

definitions for gestational weight gain, 1y weight retention, 2y weight difference, and late 

postpartum weight change. 1y, 1 year postpartum; 2y, 2 years postpartum.
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Figure 3. 
Late postpartum weight change (2y–1y weight (kg)) vs. 1y weight retention, by early 

pregnancy BMI. The relationship was significantly attenuated (P interaction = 0.01) for 

women who were obese in early pregnancy (βadj ± SE = −0.21 ± 0.10, P = 0.04) as 

compared with women with BMI <25 (βadj ± SE = −0.33 ± 0.04, P < 0.001). The 

relationship was not significantly different for women who were overweight in early 

pregnancy (βadj ± SE = −0.37 ± 0.08, P < 0.001) as compared to women with BMI <25. 

Adjusted for time between measurements, gestational weight gain, smoking, breastfeeding, 

education, parity, and income. 1y, 1 year postpartum; 2y, 2 years postpartum.
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Figure 4. 
Adjusted odds ratio (OR) and 95% confidence interval (95% CI) of late postpartum weight 

gain (2y–1y ≥2.25 kg) associated with a 1 kg increase in one year weight retention (1YWR), 

by early pregnancy BMI. Interaction terms for overweight (P = 0.01) and obese (P = 0.001) 

BMI are significantly different from zero. Adjusted for time between measurements, 

gestational weight gain, smoking, breastfeeding, education, parity, and income. 1y, 1 year 

postpartum; 2y, 2 years postpartum.
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Table 1

Sample characteristics (n = 413)

Characteristic Mean ± SD or n (%)

Demographic

 Age at delivery (years) 29.3 ± 5.3

 Education (years) 14.1 ± 2.3

 Marriage status

 Married or living with partner 379 (92)

 Not married or living with partner 34 (8)

 Income (n = 409)

  <185% PIR 167 (41)

  >185% PIR 242 (59)

 Parity

  Nulliparous 156 (38)

  Parous 257 (62)

Behavioral

 Smoker

  Nonsmoker 305 (75)

  Quit during pregnancy 38 (9)

  Smoker 66 (16)

 Breastfeeding at 1 year (n = 401)

  Yes 110 (27)

  No 291 (73)

Anthropometric

 Early pregnancy BMI (kg·m−2)

  <25 214 (52)

  >25–<30 102 (25)

  >30 97 (23)

 Gestational weight gain

  <IOM guidelinesa 73 (18)

  Within IOM guidelines 147 (36)

  >IOM guidelines 193 (47)

 1 year weight retention (1 year weight–EPW (kg))

  ≥4.55 101 (24)

  <4.55 312 (76)

 Late postpartum weight change (2 year weight–1 year weight (kg))

  >0 212 (51)

  ≤0 201 (49)

 Late postpartum weight gain (2 year weight–1 year weight (kg))

  ≥2.25 108 (26)

  <2.25 305 (74)

EPW, early pregnancy weight; IOM, Institute of Medicine; PIR, poverty income ratio.
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a
Variable indicating whether gestational weight gain falls within the IOM guidelines, which specify a range of recommended weight gain according 

to maternal prepregnancy BMI category.
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Table 2

Classification of major 2 year postpartum weight retention (≥4.55 kg) with and without taking into account 

postpartum weight gain (n)

1 year weight–EPW (kg)

2 year weight–EPW,(kg)

Total<4.55 ≥4.55

<4.55 315 37 352

≥4.55 0 61 61b

Total 315 98a 413

EPW, early pregnancy weight.

a
Major 2 year weight retention conventionally defined as 2 year weight–EPW ≥4.55 kg without regard for 1 year weight.

b
Major 2 year weight retention defined as having both 1 and 2 year weight ≥4.55 kg above EPW. This classification excludes the 37 women with 2 

year–EPW ≥4.55 kg due to weight gain occurring after 1 year postpartum.
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Table 3

Coefficient estimates ± SE from multiple linear regression models predicting weight change 1–2 years 

postpartum (kg)

Independent variables Model I
β̂±SE

P Model II
β̂±SE

P

Early pregnancy BMI (<25 = ref)

 Overweight 0.67 ± 0.59 0.26 0.26 ± 0.56 0.64

 Obese 0.72 ± 0.60 0.23 0.65 ± 0.56 0.25

Gestational weight gain (within IOM = ref)

 <IOM recommendations −0.23 ± 0.68 0.73 −0.43 ± 0.64 0.51

 >IOM recommendations −0.48 ± 0.54 0.38 0.47 ± 0.53 0.37

1 year weight retention (kg) n/a −0.28 ± 0.04*** <0.001

Smoker (no = ref)

 Quit during pregnancy −2.21 ± 0.86 0.01 −2.00 ± 0.81 0.01

 Smoker −0.57 ± 0.66 0.39 −0.79 ± 0.62 0.21

Breastfeeding at 1 year (no = ref) −0.75 ± 0.53 0.16 −0.96 ± 0.50 0.06

Education (years) −0.17 ± 0.12 0.15 −0.18 ± 0.11 0.12

Parity (nulliparous = ref) −0.53 ± 0.49 0.28 −0.87 ± 0.46 0.06

Income (≥185% poverty = ref) −0.53 ± 0.53 0.32 −0.17 ± 0.50 0.74

Adjusted R2 0.009 0.12

IOM, Institute of Medicine.

Model I adjusted for between weight measurements and all covariates except 1 year weight retention. Model II additionally adjusted for 1 year 
weight retention.
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Table 4

Odds ratios (CI95%) from multiple logistic regression models predicting late postpartum weight gain (2 year–1 

year body weight ≥ 2.25 kg)

Independent variables

Model I

P

Model II

PORadj (CI95%) ORadj (CI95%)

Early pregnancy BMI (<25 = ref)

 Overweight 2.63 (1.43, 4.82) 0.002 2.38 (1.28, 4.42) 0.006

 Obese 2.93 (1.62, 5.27) <0.001 2.98 (1.63, 5.57) <0.001

Gestational weight gain (within IOM = ref)

 <IOM recommendations 0.98 (0.49, 1.98) 0.73 0.91 (0.44, 1.88) 0.8

 >IOM recommendations 1.02 (0.58, 1.80) 0.8 1.39 (0.77, 2.51) 0.28

1 year weight retention (kg) n/a 0.91 (0.87, 0.95) <0.001

Smoker (no = ref)

 Quit during pregnancy 0.47 (0.18, 1.24) 0.13 0.46 (0.17, 1.26) 0.13

 Smoker 0.94 (0.49, 1.80) 0.85 0.85 (0.43, 1.66) 0.63

Breastfeeding at 1 year (no = ref) 0.72 (0.41, 1.27) 0.26 0.65 (0.36, 1.16) 0.14

Education (years) 0.94 (0.83, 1.06) 0.31 0.94 (0.83, 1.07) 0.35

Parity (nulliparous = ref) 1.17 (0.71, 1.95) 0.53 1.02 (0.61, 1.72) 0.93

Income (≥185% poverty level = ref) 1.04 (0.61, 1.79) 0.87 1.22 (0.70, 2.15) 0.48

Pseudo R2 0.07 0.11

CI, confidence interval; IOM, Institute of Medicine; OR, odds ratio.

Model I adjusted for between weight measurements and all covariates except 1 year weight retention. Model II additionally adjusted for 1 year 
weight retention.
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