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Trajectories of maternal weight from before pregnancy through
postpartum and associations with childhood obesity

Stephanie A Leonard,l Kathleen M Rasmussen,2 Janet C King,3 and Barbara Abrams’

'Division of Epidemiology, University of California, Berkeley, CA; ’Division of Nutritional Sciences, Cornell University, Ithaca, NY; and 3Nutrition and
Metabolism Center, Children’s Hospital Oakland Research Institute, Oakland, CA

ABSTRACT

Background: Prepregnancy body mass index [BMI (in kg/m?)],
gestational weight gain, and postpartum weight retention may have
distinct effects on the development of child obesity, but their com-
bined effect is currently unknown.

Objective: We described longitudinal trajectories of maternal
weight from before pregnancy through the postpartum period and
assessed the relations between maternal weight trajectories and off-
spring obesity in childhood.

Design: We analyzed data from 4436 pairs of mothers and their
children in the National Longitudinal Survey of Youth 1979 (1981—
2014). We used latent-class growth modeling in addition to national
recommendations for prepregnancy BMI, gestational weight gain,
and postpartum weight retention to create maternal weight trajec-
tory groups. We used modified Poisson regression models to assess
the associations between maternal weight trajectory group and off-
spring obesity at 3 age periods (2-5, 6-11, and 12-19 y).
Results: Our analysis using maternal weight trajectories based on
either latent-class results or recommendations showed that the risk
of child obesity was lowest in the lowest maternal weight trajectory
group. The differences in obesity risk were largest after 5 y of age
and persisted into adolescence. In the latent-class analysis, the
highest-order maternal weight trajectory group consisted almost
entirely of women who were obese before pregnancy and was as-
sociated with a >2-fold increase in the risk of offspring obesity at
ages 6-11 y (adjusted RR: 2.39; 95% CI: 1.97, 2.89) and 12-19 y
(adjusted RR: 2.74; 95% CI: 2.13, 3.52). In the analysis with ma-
ternal weight trajectory groups based on recommendations, the risk
of child obesity was consistently highest for women who were over-
weight or obese at the beginning of pregnancy.

Conclusion: These findings suggest that high maternal weight across the
childbearing period increases the risk of obesity in offspring during child-
hood, but high prepregnancy BMI has a stronger influence than either
gestational weight gain or postpartum weight retention. Am J
Clin Nutr 2017;106:1295-301.

Keywords: obesity etiology, pediatric obesity, pregnancy, weight
gain, epidemiology

INTRODUCTION

Obesity affects children’s physical, social, and emotional
health and puts them at higher risk of obesity and its related

Am J Clin Nutr 2017;106:1295-301. Printed in USA. © 2017 American Society for Nutrition

diseases in adulthood (1). For the past 15 y, obesity [BMI (in
kg/m?) =95th percentile for age and sex] has affected ~1 in 6
American children and adolescents (2). Child obesity prevention
efforts have been predominantly school based, but many chil-
dren are already obese when they begin school and a growing
body of evidence suggests that gestation and early life are
critical periods for child obesity development (1-7). In their
recent systematic review of possible causes of child obesity
occurring in the “first 1000 d” (conception through age 2 y),
Woo Baidal et al. (3) identified high prepregnancy BMI and
excessive gestational weight gain, along with prenatal tobacco
use, high infant birth weight, and high infant weight gain, as
leading risk factors. The possible association between postpartum
weight and child obesity has also been investigated in a few recent
studies (8-10), which reported increased risks of child obesity
with high postpartum weight retention or gain. Maternal weight
and weight change are thought to affect child obesity through
shared genetic predispositions, intrauterine effects (particularly of
increased insulin concentrations on metabolic regulation), and
environmental factors such as shared diet quality, feeding be-
haviors, and obesogenic home and community environments (4—
7). The interplay of these pathways, however, is complex and not
yet understood (4-6).

Prepregnancy BMI, gestational weight gain, and postpartum
weight retention have generally been studied as distinct causes
of child health outcomes (3, 11-13). This approach, however,
fails to consider the combined effects of these closely related
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maternal weight measures (14—16). Studying maternal weight as a
trajectory from before pregnancy through the postpartum period
could enable a more comprehensive understanding of maternal
weight measures and how they may jointly influence the de-
velopment of child obesity. This approach has provided new in-
sights into child growth and development (10, 17, 18) but, to our
knowledge, has not been applied to maternal weight across the
childbearing period. The identification of high-risk maternal
weight trajectories could improve the understanding of the re-
lation between maternal and child weight, inform targeted in-
terventions in mothers, and help determine which children are at
the highest risk of obesity.

The goals of this study were to /) describe longitudinal
trajectories of maternal weight from before pregnancy through
the postpartum period using national, longitudinal data from
1981 to 2014 and 2) assess the relations between maternal
weight trajectories and offspring obesity in childhood and
adolescence.

METHODS

Study design and population

The data used in this research were from the National Lon-
gitudinal Survey of Youth 1979 (NLSY79), which is an ongoing,
nationally representative cohort study that enrolled adolescents
and young adults aged 14-21 y in 1979 and followed them
annually until 1994 and biennially thereafter. The NLSY79
began collecting data on weight and height in 1981. In 1986, the
study began to enroll female participants’ children in the Na-
tional Longitudinal Survey of Youth 1979 Children and Young
Adults (NLSY79-CYA) subcohort and conducted biennial as-
sessments and interviews thereafter. These studies are described
in detail elsewhere (19, 20). This study draws from the
NLSY79-CYA mothers and their children through 2014 (4934
women and 11,521 children). The study population was re-
stricted to full-term (=37 wk of gestation) singletons born after
1981 (n = 8047). By restricting the sample to full-term, singleton
births, the Institute of Medicine (IOM) gestational weight gain
recommendations (16) could be applied appropriately. Maternal
weight and height were only collected after 1981. We excluded
participants because of missing data for the following variables:
maternal prepregnancy, delivery, or postpartum BMI (n = 2184;
27%), gestational age (n = 105; 2%), child BMI (if missing all
measurements during ages 2-19 y) (n = 480; 8%), or covariates
(n = 842; 15%). The final sample included 4436 mother-child
pairs. Further sample selection details are shown in Supple-
mental Figure 1. The University of California, Berkeley
Committee for the Protection of Human Subjects approved this
study.

Maternal weight status and characteristics

NLSY?79 participants self-reported their current weight in each
survey wave beginning in 1981, and prepregnancy and delivery
weights were self-reported in the first survey wave of the
NLSY79-CYA after delivery beginning in 1986. Maternal height
was self-reported in 1981, 1982, 1985, 2006, and 2008; the first
height measurement preceding the delivery year was used as the
prepregnancy height. The reliability of prepregnancy weight,
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recalled postpartum, was assessed by comparing the pre-
pregnancy weight to the weight reported at the closest survey
before that pregnancy, which was found to be highly correlated
(r = 0.9) across delivery years. Prepregnancy BMI was cal-
culated from prepregnancy weight and height and gestational
weight gain was the difference between delivery weight and
prepregnancy weight (in kilograms). Postpartum weight was
defined as women’s first self-reported current weight between
6 and 24 mo after delivery (mean * SD: 12 = 4 mo). If a
subsequent pregnancy began during this time, the prepreg-
nancy weight reported for that pregnancy was used as the
postpartum weight measurement corresponding to the first
pregnancy (n = 441; 10%). Postpartum weight retention was
defined as the difference between postpartum weight and
prepregnancy weight (in kilograms), which could include
weight gain or loss. The mean postpartum weight retention
was 2.9 = 6.0 kg 6-12 mo postpartum and 2.1 * 6.2 kg 18-24 mo
postpartum.

We used latent-class growth modeling to create maternal
weight trajectory groups from before pregnancy through the
postpartum period. This method allows longitudinal data to in-
form groupings of individuals following distinct patterns of
change over time (21, 22). This method also can account for
varying gestational durations and postpartum follow-up times
and is further described below in the section on statistical
analysis.

To investigate whether our results were robust to different
classification schemes for maternal weight across the child-
bearing period and relevant to current public health recom-
mendations, we assessed 3 additional trajectory classifications in
sensitivity analyses. For the first sensitivity analysis, we used
national recommendations and prior studies (14, 16, 23) to di-
chotomize each woman’s prepregnancy BMI (overweight or
obese: =25), gestational weight gain (excessive based on the
IOM guidelines: =18 kg if underweight, =16 kg if normal
weight, =11.5 kg if overweight, or =9 kg if obese), and post-
partum weight retention (high: =5 kg). Thus, each woman was
classified as “above” or “below” the cutoff for each time point
and these classifications were combined into 1 of 8 maternal
weight trajectory groups: below-below-below (reference group),
below-below-above, below-above-below, below-above-above,
above-below-below, above-below-above, above-above-below,
and above-above-above. For the second sensitivity analysis,
we used 3 categories of gestational weight gain (inadequate,
adequate, or excessive) instead of 2 categories (not excessive or
excessive) to determine whether there were differences between
inadequate and adequate weight gain, as defined by the IOM
(16), in relation to child obesity. For the third sensitivity analysis,
we used the median gestational weight gain (13.6 kg; 30.0 1b)
instead of IOM recommendations to dichotomize gestational
weight gain. Gestational weight gain defined according to the
IOM recommendations is a relative measure; to qualify as ex-
cessive weight gain, less weight must be gained as prepregnancy
BMI group increases.

We used causal diagrams based on prior evidence and
knowledge to select covariates a priori from available data (24).
Confounders were self-reported and included maternal education
level at delivery (less than high school, high school completion,
or some college or more), employment status at delivery (un-
employed, part-time, or full-time), race/ethnicity (set by NLSY79
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as Hispanic, non-Hispanic black, or non-Hispanic nonblack),
marital status (married or unmarried), equivalized household
income (inflation-adjusted dollars), smoking during pregnancy
(yes or no), delivery year, child sex (female or male), child
weight-for-gestational age (small-for-gestational age <10th
percentile and large-for-gestational age >90th percentile) (25),
and ever breastfed (1-3, 12, 16, 26, 27).

Child obesity

Child weight and height data were collected in biennial
surveys from age 2 to 19 y. Trained study personnel measured
65% of the child weights and 69% of the child heights in the
final sample; the remaining data were self-reported by the
mothers or children (at older ages). We used the SAS program
for the 2000 CDC growth charts to calculate age- and sex-
specific BMI percentiles and biologically implausible values,
which were then excluded (28). We assessed whether a child
was ever obese (BMI =95th percentile) in early, middle, or late
childhood (ages 2-5, 6-11, and 12-19 y, respectively), in ac-
cord with the age groups used by national child BMI surveil-
lance methods (2). We also used overweight (BMI =85th and
<95th percentile) as the outcome in a secondary analysis.

Statistical analysis

We used latent-class growth modeling to create maternal
weight trajectory groups based on maternal BMI at the start of
pregnancy, at delivery, and 6-24 mo postpartum, in addition to
gestational duration and postpartum follow-up time. The mod-
eling was conducted with the “traj” statistical software plugin
for Stata (Stata Corporation, College Station, TX) and 3 tra-
jectory groups were selected using the Bayesian information
criterion (21, 22). We tested the associations between the tra-
jectory groups and child obesity in each age group (2-5, 611,
or 12-19 y) using Poisson regression models with robust stan-
dard errors, which enable the estimation of RRs as opposed to
ORs. The models accounted for the complex survey design of
the NLSY79 studies and family-level clustering. We adjusted
the regression models for education, employment, race/ethnicity,
marital status, household income, smoking, delivery year, child
sex, child weight-for-gestational age, and ever breastfed, as
detailed above. The multiple regression models were used to
predict the adjusted probability of child obesity in each maternal
weight trajectory group.

We used the same analytic procedure in several secondary
analyses. First, child overweight was used as the outcome in-
stead of child obesity. We then replicated the regression models
with missing covariate data multiply imputed to assess bias
from missing data. The multiple imputation procedure used
chained equations to create 50 datasets. The percentage of
missing observations for each covariate ranged from 0% to 9%,
with a median of 2%. Third, only child weight and height
measurements made by trained study personnel were used.
Finally, we replicated analyses using the alternative trajectory
groups: I) recommendation-based categories, 2) 3 categories
of gestational weight gain adequacy, and 3) median gestational
weight gain.

All analyses were conducted in Stata MP (version 14).
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RESULTS

Sixty percent of women in the study sample started their
pregnancy overweight or obese, gained gestational weight in
excess of the IOM guidelines, or retained =5 kg postpartum.
Three maternal weight trajectory groups were identified through
the use of latent-class growth modeling. The first trajectory
group included nearly two-thirds of women and had the lowest
proportions of prepregnancy overweight or obesity, excessive
gestational weight gain, and high postpartum weight retention
(Table 1). In the second trajectory group, over half of women
were overweight before pregnancy and gained excessive gesta-
tional weight, and one-third retained high postpartum weight.
Nearly all women in the third trajectory group were obese before
pregnancy, more than half gained excess gestational weight, and
one-third retained high postpartum weight. Additional charac-
teristics of the mother-child pairs varied across the trajectory
groups. The proportion of women who were not college edu-
cated, were non-Hispanic black, and delivered in later years at
older ages increased as the trajectory group order increased.
Supplemental Table 1 provides the characteristics of mother-
child pairs that were included in the final sample, were eligible
but excluded from the final sample, and were ineligible for the
study. Within the eligible study population, there were minimal
differences between included and excluded subjects.

The overall prevalence of child obesity was 18% in 2- to 5-y-
olds, 24% in 6- to 11-y-olds, and 21% in 12- to 19-y-olds. In
unadjusted and adjusted regression analyses, the higher-order
maternal weight trajectory groups were associated with an in-
creased risk of child obesity compared with the first trajectory
group in all child age groups (Table 2, Supplemental Table 2).
Adjustment for covariates attenuated association estimates but did
not change the statistical significance of the results. Among women
in the second trajectory group, the adjusted risk of child obesity
was 45% higher in 2- to 5-y-olds, 64% higher in 6- to 11-y-olds,
and 73% higher in 12- to 19-y-olds compared with women in the
first trajectory group. Among women in the third trajectory group,
the adjusted risk of child obesity was 61% higher in 2- to 5-y-olds,
139% higher in 6- to 11-y-olds, and 174% higher in 12- to 19-y-olds
compared with women in the first trajectory group.

Predicted probabilities of child obesity adjusted for covariates
also varied by maternal weight trajectory group (Figure 1).
Differences between the trajectory groups in the predicted
probability of child obesity were largest and most consistent for
ages 6-11 and 12-19 y. In those age groups, the predicted
probability of child obesity was ~17% for the first maternal
weight trajectory group, 28% for the second trajectory group,
and 43% for the third trajectory group.

When maternal weight recommendations were used to classify
trajectory groups, the prevalence of child obesity was highest
among women who were overweight or obese before pregnancy
and lowest in the reference trajectory group (below-below-below)
across all child ages (Figure 2). Among women who were
overweight or obese before pregnancy, the adjusted risks of
child obesity were ~50-200% higher than in the reference
group (Table 3). Among women who were normal weight or
underweight before pregnancy, the adjusted risk of child obesity
was only higher in the trajectory group with both excessive
gestational weight gain and high postpartum weight retention
(below-above-above).
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TABLE 1

Distribution of characteristics within each maternal weight latent-class trajectory group in the study sample (n = 4436)"

Trajectory group

Characteristic Sample size,> n 1 (n=2799) 2 (n =1369) 3 (n =268)
Prepregnancy BMI, kg/m2
Underweight, <18.5 284 9.9 0.0 0.0
Normal weight, 18.5-24.9 2897 88.3 319 0.0
Overweight, 25-29.9 829 1.8 539 3.0
Class 1 obese, 30-34.9 282 0 13.9 42.2
Class 2 obese, 35-39.9 102 0 0.3 37.3
Class 3 obese, =40 42 0 0 17.5
Prepregnancy BMI 209 = 1.9 26.6 = 2.9 36.4 = 4.7
Gestational weight gain, kg 144 +54 155 = 7.1 11.0 = 8.6
Inadequate 1202 324 11.7 23.9
Adequate 1349 37.1 23.0 15.5
Excessive 1841 30.5 65.3 60.6
Postpartum weight retention, kg 1.5*+42 3472 34 = 12.7
=5 1092 14.6 339 34.7
Education at birth
Less than high school 852 13.4 12.5 16.4
High school 2941 65.1 68.7 69.1
College 643 215 18.8 145
Employment at birth
Unemployed 1486 29.0 29.0 325
Part-time 1345 31.7 27.1 22.7
Full-time 1605 39.3 439 44.8
Race/ethnicity
Non-Hispanic nonblack 2614 82.5 74.4 71.9
Non-Hispanic black 1099 12.1 17.1 23.2
Hispanic 723 5.5 8.5 4.9
Married at birth 3124 78.9 78.1 69.3
Equivalized household income at birth
Lowest tertile 1479 23.4 23.1 27.4
Middle tertile 1479 31.0 334 35.1
Highest tertile 1478 45.6 435 375
Age at birth, y
<20 229 3.8 2.5 1.3
20-30 3206 69.0 62.9 54.5
=30 1001 273 34.6 442
Smoked during pregnancy 1186 28.9 23.8 20.5
Child birth year
Before 1985 1434 28.0 18.5 10.7
1985 until 1995 2617 63.7 66.9 62.7
During or after 1995 385 8.3 14.6 26.6
Child sex
Female 2151 48.7 459 50.8
Male 2285 51.3 54.1 49.2
Child weight for gestational age
Small for gestational 501 11.3 74 8.3
Appropriate for gestational 3437 78.1 76.1 74.5
Large for gestational age 498 10.6 16.5 17.2
Child ever breastfed 2291 60.1 56.6 47.7

!'Values are percentages or means = SDs unless otherwise indicated. Percentages are weighted for the survey sampling

design.

2 Sample sizes are not weighted and refer to the number of mother-child pairs.

The overall findings did not change for the additional sets of
analyses: using child overweight instead of child obesity as the
outcome, in models in which covariates were multiply imputed,
in a subset of only measured child BMI values, and using dif-
ferent maternal weight trajectory classifications (Supplemental
Tables 3-7).

DISCUSSION

In this nationally representative longitudinal study, the tra-
jectory of maternal weight from the beginning of pregnancy
through the postpartum period was associated with the risk of
obesity in childhood. Children of women in the lowest maternal
weight trajectory group had the lowest risk of obesity from early
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TABLE 2
Adjusted associations between maternal weight latent-class trajectory groups and child obesity status in 3 age groups
(n = 4436)'
Age group, y
Sample

Trajectory group size,> n (%) 2-5 6-11 12-19
1 2799 (64.1) Reference Reference Reference

1369 (29.9) 1.45(1.23, 1.72) 1.64 (1.42, 1.89) 1.73 (1.46, 2.05)
3 268 (6.0) 1.61 (1.19, 2.18) 2.39 (1.97, 2.89) 2.74 (2.13, 3.52)

"'Values are adjusted RRs (95% ClIs) unless otherwise indicated. Modified Poisson regression models were adjusted for
maternal education, employment, race/ethnicity, marital status, equivalized household income, smoking during pregnancy,
delivery year, child sex, weight-for-gestational age status, and ever breastfed.

% Percentages are weighted for the survey sampling design. Sample sizes are not weighted and refer to the number of

mother-child pairs.

childhood into adolescence. The differences in child obesity risk
among maternal weight trajectory groups, however, were largest
for age groups 6-11 and 12-19 y. In addition, the absolute risk of
child obesity was still ~16% in the lowest trajectory group.
Beginning pregnancy at an obese BMI appeared to confer the
greatest risk of offspring obesity. The novel trajectory approach
used here provides new insights into the complex relation be-
tween maternal and child weight, which may be useful in in-
forming efforts to prevent obesity in childhood.

The ideal pattern of weight change during the childbearing
period is to begin pregnancy at a healthy weight, gain moderately
during pregnancy, and return to a healthy BMI within a year.
There is consistent evidence that beginning pregnancy at a high
BMI and, to a lesser extent, gaining excessive weight during
pregnancy both increase the risk of child obesity (12, 26, 27).
Recent studies from our group (8) and others (9, 10) suggest that
weight retention or gain postpartum may also increase this risk.
For example, in a Dutch birth cohort, van Rossem et al. (9) found
that BMI and risk of overweight were highest in children whose
mothers gained gestational weight in excess of the IOM rec-
ommendations and had a high rate of weight gain between 1 and
14 y postpartum, adjusting for prepregnancy BMI. Although our
current study is consistent with prior evidence suggesting that
high gestational weight gain and high postpartum weight re-
tention or postpartum gain may have compounded effects on
child BMI, we found that the risk of obesity was highest in
children whose mothers had the highest BMI values before
pregnancy. Nearly all women in the highest-risk latent-class
trajectory group had prepregnancy obesity. We also note that
child obesity risk was higher in children with overweight or obese
mothers without excessive gestational weight gain or high
postpartum weight retention than in children with normal-weight
or underweight mothers who had both excessive gestational
weight gain and high postpartum weight retention.

Recently, a number of intervention studies have concentrated
on reducing excessive gestational weight gain after the first
trimester or promoting postpartum weight loss in women who
begin pregnancy overweight or obese (5, 29-31). Although some
interventions have modestly reduced excessive weight gain, they
have had little to no effect on infant health outcomes and have
not had sufficient follow-up time to assess the impact on child
obesity (5, 29-31). Interventions that focus on reducing pre-
pregnancy obesity are an important area for future work. High
prepregnancy BMI may have the strongest effect on offspring

obesity by exposing children from the earliest embryonic stages
to the physiologic environment created by excess maternal
weight, which may have long-lasting effects on their own met-
abolic regulation (4-7). This exposure is amplified by further
differences associated with genetic and epigenetic factors, infant
feeding, and the family food environment that likely contributed
to their mothers’ excess weight (4-6). Interventions that help
women lose excess weight after pregnancy are another strategy
to improve prepregnancy BMI and thus offspring health in sub-
sequent pregnancies.

The strengths of this study include the use of data collected
prospectively from 1981 to 2014 in a nationally representative
sample of women and their children. The sample included various
racial-ethnic groups, socioeconomic backgrounds, and geo-
graphic regions of the United States. It is unusual to have data on
offspring weight and height collected from birth into adoles-
cence, which allowed us to observe differences in child obesity
across ages. Most child weight and height values were also
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FIGURE 1 Adjusted predicted probabilities of child obesity across
maternal weight latent-class trajectory groups in 3 child age groups. Markers
indicate predicted probabilities of child obesity and lines indicate 95% Cls,
adjusted for covariates.
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FIGURE 2 Prevalence of child obesity across ages and stratified by
recommendation-based maternal weight trajectory groups. The key indicates
women who were classified as “below” or “above” (denoted as B or A,
respectively) the cutoff at each maternal weight time point (prepregnancy,
delivery, and postpartum). “Above” status was defined as follows: prepreg-
nancy, BMI (in kg/m?) =25; at delivery, gestational weight gain in excess of
the Institute of Medicine recommendations; and postpartum, weight reten-
tion =5 kg. Data are not shown for cell sizes <30.

measured by trained study personnel, and results did not differ by
type of measurement. In addition, maternal weight measurements
were collected prospectively after 6 mo postpartum, which
allowed us to study postpartum weight after most gestational
weight is lost (14). To our knowledge, longitudinal trajectories
are a novel approach to classifying maternal weight change and
enabled a more comprehensive assessment of prepregnancy BMI,
gestational weight gain, and postpartum weight retention in this
study than in previous studies.

There are also several limitations in this study. Maternal
weights and heights were self-reported, which could have caused
misclassification of the maternal BMI and weight measures and
thus the maternal weight trajectories. We assessed the reliability
of the prepregnancy weights but were unable to assess validity.
However, in their recent systematic review, Headen et al. (32)
concluded that the misclassification of pregnancy-related weight
caused by self-report does not meaningfully bias associations

TABLE 3

with perinatal health outcomes. We defined postpartum weight
retention as the difference between weight 624 mo postpartum
and weight prepregnancy. We recognize that 6 mo may not have
allowed adequate time for women to lose their gestational
weight gain and 2 y may have allowed women to gain weight
unrelated to pregnancy. Unfortunately, the design of the cohort
did not allow an adequate sample size to assess postpartum
weight retention at 1 y, as has been suggested (33-35). None-
theless, the time frame we used is consistent with the “in-
termediate postpartum weight retention” definition (3 mo to 3 y)
used by the Agency for Healthcare Research (36) and the IOM
(16). Future studies that measure maternal weight prospectively
from before pregnancy through 1 y postpartum and then follow
their children for obesity are needed. Missing data were an ad-
ditional limitation of our study, causing the exclusion of one-third
of eligible subjects; however, analyses with multiply imputed
covariate data and comparison of the included and excluded
samples did not indicate differences that would meaningfully bias
the results. Although many covariates were available in the da-
taset to adjust statistical analyses, they were self-reported and we
were unable to assess several covariates, particularly dietary in-
take, physical activity, body composition, paternal weight, and
detailed breastfeeding and child feeding practices, which should
be addressed in future studies.

The generalizability of these results to other populations is
unknown. Women in the study sample delivered between 1981
and 2006, 28% of women were overweight or obese before
pregnancy, 43% gained excessive weight in pregnancy, and 22%
retained =5 kg postpartum. Contemporary national estimates for
prepregnancy overweight or obesity, excessive gestational weight
gain, and postpartum weight retention =5 kg are ~50% for each
indicator (16, 37, 38). We limited our analysis to full-term sin-
gletons. Additional research in contemporary birth cohorts and in
preterm and twin births would be natural next steps to expand the
findings of this study.

Maternal weight trajectories from before pregnancy through
the postpartum period were identified and associated with off-
spring obesity risk in childhood and adolescence in this nationally
representative cohort study. The results suggest that studying
prepregnancy BMI, gestational weight gain, and postpartum

Adjusted associations between recommendation-based maternal weight trajectory groups and child obesity status in 3 age

groups (n = 4436)"

Age group, y
Maternal weight Sample size,’
trajectory group n (%) 2-5 6-11 12-19
Below-below-below 1748 (40.1) Reference Reference Reference
Below-below-above 324 (6.2) 1.08 (0.69, 1.69) 1.13 (0.77, 1.65) 0.85 (0.44, 1.62)
Below-above-below 715 (17.9) 1.24 (0.90, 1.69) 1.15 (0.85, 1.55) 1.16 (0.74, 1.83)
Below-above-above 385 (8.0) 1.55 (1.08, 2.23) 1.45 (1.00, 2.09) 1.48 (0.93, 2.38)
Above-below-below 377 (8.4) 1.90 (1.36, 2.63) 2.32 (1.76, 3.05) 1.91 (1.28, 2.85)
Above-below-above 102 (2.0) 1.82 (1.06, 3.12) 2.31 (1.43, 3.73) 1.80 (0.93, 3.46)
Above-above-below 473 (11.5) 1.48 (1.00, 2.22) 2.12 (1.56, 2.88) 2.04 (1.36, 3.04)
Above-above-above 268 (5.3) 2.09 (1.52, 2.87) 2.71 (1.98, 3.69) 3.06 (2.15, 4.35)

Values are adjusted RRs (95% CIs) unless otherwise indicated. Modified Poisson regression models adjusted for
maternal education, employment, race/ethnicity, marital status, equivalized household income, smoking during pregnancy,

delivery year, child sex, weight-for-gestational age status, and ever breastfed.

2 Percentages are weighted for the survey sampling design. Sample sizes are not weighted and refer to the number of

mother-child pairs.
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weight retention in combination may further our understanding of
the connection between maternal and child weight. In addition,
high maternal weight across the childbearing period may com-
pound the risk of child obesity, but we found that a high pre-
pregnancy BMI has the strongest influence.
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