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Abstract
Objective—To prospectively evaluate whether childbearing leads to development of overweight
in women and to evaluate the role of other known risk factors.

Research Methods and Procedures—A prospective, multicenter observational study, the
Coronary Artery Risk Development in Young Adults (CARDIA) Study from 1986 to 1996,
examined subjects at baseline and in follow-up years 2, 5, 7, and 10. Included were 998 (328 black
and 670 white) nulliparous women, age 18–30 years, who were not overweight at baseline.
Relative odds for incident overweight (BMI ≥ 25 kg/m2) associated with parity change (0, 1, or
2+) and risk factors were estimated using discrete-time survival models adjusted for baseline and
time-dependent covariates.

Results—Parity change-association with development of overweight depended on smoking habit
(interaction, p < 0.001). In multivariate adjusted models, 1 and 2+ births vs. 0, respectively, were
associated with increased risk for development of overweight among never smokers [odds ratio
(OR) = 2.66; 95% confidence interval (CI): 1.80, 3.93, and 2.10, 95% CI: 1.24, 3.56] and
decreased risk among current smokers (OR = 0.41; 95% CI: 0.17, 0.96, and 0.36, 95% CI: 0.08,
1.65). Risk was increased for black vs. white race (OR = 3.49; 95% CI: 2.59, 4.69), frequent
weight cycling (OR = 1.45; 95% CI: 1.03, 2.04), and high school education or less (OR = 2.21;
95% CI: 1.50, 3.26) and was decreased for highest physical activity quartile (OR = 0.62; 95% CI:
0.43, 0.90).

Discussion—Childbearing contributes to development of overweight in nonsmokers but not in
smokers, where development of overweight is less likely in women who bear children. Race,
education, and behaviors are important factors in development of overweight in young women.
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Introduction
Overweight and obesity are associated with the development of hyperlipidemia,
hypertension, cardiovascular disease (CVD),1 insulin resistance, type 2 diabetes, and
shortened lifespan (1–3). Within the past three decades, the prevalence of overweight has
doubled, and more than one-half of U.S. women between 20 and 45 years of age are
considered overweight (BMI ≥ 25 kg/m2), and about one-third are obese (BMI ≥ 30 kg/m2)
(1,4,5). The childbearing years have been identified as a critical life stage for excess weight
gain and development of overweight. Both obesity and weight gain during young and
middle adulthood are reported to elevate risk of CVD and early mortality in women (6–11).
Some evidence has shown that high parity may elevate risk of CVD (12–17) and CVD
mortality (15,16) and that excess weight gain putatively mediates the associations (14,18–
20).

For most women, pregnancy-related weight gain is modest (averaging 0.5 to 1.5 kg for
whites and 3 kg for blacks by 6 to 18 months postpartum), but individual variability is quite
large (21). For example, ~15% to 25% of women are ≥5 kg heavier after delivery, and 7% to
10% become overweight within 1 or more years postpartum depending on race/ethnicity
(21–23). High gestational gain (19,20,24–26), black race (20,26,27), pregravid overweight
(28), primiparity (20), lower physical activity, and smoking cessation (19,20,24–26) have
been cited as risk factors for excessive postpartum weight retention. Because these studies
include only pregnant women without reference to nongravid or nonparous women, the
upward weight shifts may partially reflect underlying secular trends as well as social and
cultural influences on changes in employment, lifestyle, and behaviors in young and middle
adulthood (21).

Three longitudinal studies, the NHANES I Epidemiological Follow-up Study (NHEFS)
(18,28), the Coronary Artery Risk Development in Young Adults (CARDIA) Study, and the
Black Women’s Health Study (BWHS) (29) prospectively evaluated childbearing and
weight changes controlling for secular trends and aging (30). Both CARDIA and Black
Women’s Health Study found greater weight gains for primiparous vs. nulliparous women.
In CARDIA, primiparas vs. nulliparas had 2- to 3-kg higher 5-year gains and 1- to 6-kg
higher 10-year gains that were not explained by behavioral changes, including lower
physical activity and changes in smoking habits (28,30). In NHEFS, parous vs. nonparous
white women gained 1.7 kg per birth and had a borderline significantly greater risk of
overweight of 60% to 110% (18), independent of changes in physical activity, smoking
habits, and other attributes. A second NHEFS analysis found that smokers who bore children
tended to have lower 10-year weight gain than nonparous smokers, whereas the opposite
was true for nonsmokers (31).

Although childbearing has a modest impact on weight gain, it has not been established
whether pregnancy triggers excessive fat deposition and development of overweight for
certain women. By prospectively examining change in parity and BMI assessed at 2- to 3-
year intervals within a 10-year period in the CARDIA Study, the role of childbearing and
other known risk factors in the development of overweight, apart from secular trends, may
be elucidated in a large biracial cohort. The purposes of this study were to determine
whether 1) initiation of childbearing is associated with increased risk of becoming
overweight among those nulliparous and normal weight and 2) the association is confounded
and/or modified by race (blacks vs. whites), age, dietary intake, education, weight cycling

1Nonstandard abbreviations: CVD, cardiovascular disease; NHEFS, NHANES I Epidemiological Follow-up Study; CARDIA,
Coronary Artery Risk Development in Young Adults; OC, oral contraceptive; OR, odds ratio.
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history, employment, marital status, changes in smoking habits, and changes in physical
activity.

Research Methods and Procedures
CARDIA Study Population

Details of the CARDIA Study design, methodology, and cohort characteristics have been
reported elsewhere (32–34). Briefly, CARDIA is a multicenter, longitudinal observational
study designed to track changes in risk factors for coronary heart disease in young black and
white men and women within the U.S. Study Centers in Birmingham, AL, Chicago, IL, and
Minneapolis, MN, recruited participants using community-based sampling, and Oakland,
CA recruited participants by sampling the Kaiser Permanente Health Plan membership.

Between 1985 and 1986, baseline data collection was completed for 5115 subjects (2787
women) 18 to 30 years of age; 52% were black, and 48% were white. Follow-up
examinations conducted at 2, 5, 7, and 10 years after baseline had high overall retention
rates of ~91%, 86%, 81%, and 79% of surviving participants. The five examinations
included a variety of physiological and self-report measures: anthropometry, demographics,
medical and reproductive history [e.g., pregnancies, oral contraceptives (OCs)], and
behavioral parameters (smoking habits, weight cycling, dietary intake, physical activity).
These are described elsewhere (32–34).

Sample Selection Criteria
Of 2787 women, 2192 had information on pregnancies and births for one or more follow-up
examinations. We also excluded those who had had a hysterectomy or removal of both
ovaries (n = 17), had been pregnant within the past 3 months (n = 46), were currently
pregnant (n = 3), currently breastfeeding (n = 33), or missing other data (n = 23) at baseline.
For both races, women who were lost to follow-up or excluded did not differ in baseline
demographic and anthropometric characteristics from the 2070, except that the whites who
were excluded were more likely to be current or past smokers, have 12 or fewer years of
education, and have higher parity at baseline. From the remaining 2070 women, the analysis
included 998 (328 black and 670 white) women who were premenopausal, nulliparous, and
normal weight (BMI < 25 kg/m2) at baseline and had attended one or more follow-up
examinations. Between baseline and year 10, measured nonpregnant weights were available
for all five examinations in 799 (80%) and for four of five examinations in 147 (15%)
women. A total of 976 women (97.8%) had measured nonpregnant weights obtained at both
baseline and year 10. Institutional Review Boards at each participating study center
approved the study.

Data Collection
At each examination, anthropometric measurements were obtained, and sociodemographic,
reproductive history, and behavioral characteristics were assessed by self- and interviewer-
administered questionnaires according to standardized protocol.

Anthropometric data were obtained at the baseline examination and years 2, 5, 7, and 10.
Body weight was measured in street clothing to the nearest 0.2 kg on a calibrated balance
beam scale, and height was measured without shoes to the nearest 0.5 cm using a vertically
mounted metal centimeter ruler and a metal carpenter’s square. BMI was computed as
weight in kilograms divided by squared height in meters. Weight change was calculated by
subtraction of baseline weight from weight at the end of follow-up.
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Definition of Incident Overweight During Follow-up
At each follow-up examination (years 2, 5, 7, and 10), we classified each woman as
overweight (BMI ≥ 25 kg/m2) or normal weight based on her BMI. For time-points where
BMI was missing (because of nonattendance or current pregnancy), the outcome
classification for the previous time-point with available data was assigned to a single interim
time-point (for 130 women) and to a maximum of two interim time-points (for 31 women
with missing weights at examinations before year 10). Subjects were excluded from
subsequent follow-up time-points if they became overweight or if they were missing the
follow-up examination weight in year 10 (n = 22).

Time-Dependent Parity Groups
At each examination, participants were asked by the interviewer whether they were currently
pregnant and the number of times they had been pregnant since the previous examination,
including the number of abortions, miscarriages, stillbirths, live births, and delivery dates.
Gestations of 20 weeks or longer were counted as births, and those <20 weeks were coded as
“short” pregnancies (miscarriages/abortions). Based on the cumulative number of births
reported after baseline, women were categorized into one of three time-dependent parity
groups, zero births, one birth, and two or more births, for each of the four time-points. Parity
groups were maintained for the subsequent examination unless new births were reported.
Short pregnancies were counted for each interval and modeled as a time-dependent
continuous variable.

Time-Dependent Covariates
At each examination, subjects were asked about sociodemographic and behavioral
characteristics including cigarette smoking habit, OC use, marital status, and employment.
Questionnaires asked whether the subject had ever smoked cigarettes regularly for at least 3
months. Regularly was defined as at least five cigarettes per week almost every week (33).
Subjects who said yes were asked whether they still smoked cigarettes regularly. Based on
their responses, women were classified as never, current, or former smokers. Current
smokers were defined as those who reported at the examination that they regularly smoked
cigarettes. Current OC use was defined as use of OCs at the time of the examination.

Each characteristic was constructed as a time-dependent covariate based on classification of
women at each examination into the following categories: smoking habit—never, former, or
current smoker; OC use—never, former, or current user; marital status—never married,
widowed, separated or divorced, or married; employment status—full-time outside home,
part-time outside home, or none. At each examination, assessments of physical activity were
obtained using the interviewer-administered CARDIA Physical Activity History described
previously (35). Race-specific quartiles for physical activity at each examination were
formed because of the skewedness of the data (data not shown).

Baseline Covariates
Dietary intake and history of weight cycling were measured at baseline. Dietary intake
during the previous month was assessed using the CARDIA Dietary History administered by
a trained interviewer (36). Daily dietary nutrient measures of alcohol (milliliters per day),
total fat, total protein, total carbohydrate (grams per day), and energy intake (kilojoules per
day) were used to obtain the percentages of kilocalories from fat, protein, and carbohydrate.
Subjects were asked “How many times would you say that you have lost and gained back 10
lb or more?” The responses were categorized into one of three groups, 0, 1–2, or 2 or more
times, to construct the history of weight cycling variable.
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Statistical Methods
χ2 tests were used to assess associations between overweight outcome groups and baseline
demographic and behavioral characteristics (smoking, education, OC use, weight cycling,
marital status, employment) within each race group. Student’s t test statistics were used to
assess differences in baseline height, weight, BMI, dietary intake, and age between outcome
groups; p values were obtained from two-sided tests (significance: p < 0.05). A Kruskal-
Wallis one-way test was used to assess differences in alcohol intake and physical activity
caused by skewedness in the distributions.

We calculated the incidence of overweight (%) within each interval (0 to 2, 2 to 5, 5 to 7,
and 7 to 10 years) by dividing the number of women who became overweight during each
interval by the number of women at risk of becoming overweight. New cases of overweight
for each interval were counted and categorized by parity group (0, 1, or 2 or more births)
defined as total number of births delivered during the follow-up interval.

Cox’s extension of the proportional hazard model for discrete time was used to model the
logit of the hazard of overweight in relation to parity group at each follow-up examination
(years 2, 5, 7, and 10) and other covariates (37). Relative odds ratios (ORs) of becoming
overweight were calculated for one birth and two or more births groups separately using
zero births as the reference group. Through the use of appropriate cross-product terms, race,
age, height, study center, and baseline (BMI, education, weight cycling, dietary intake) as
well as time-dependent covariables (smoking, physical activity, number of short
pregnancies, alcohol intake, OC use, marital status, employment) were examined as
potential confounders and/or effect modifiers in the association between parity groups and
the risk of becoming overweight. Based on these analyses, multivariate models estimated
smoking group-specific relative hazard ratios for parity groups and the risk of becoming
overweight adjusted for study center, race, age, baseline covariates (BMI, education, dietary
intake, weight cycling) and time-dependent covariates (physical activity, number of short
pregnancies).

Results
Overall, 175 (53%) black and 183 (27%) white women became overweight during follow-
up. Among blacks and whites, respectively, 169 (52%) and 373 (56%) remained nulliparous,
98 (30%) and 130 (19%) gave birth once (primiparas), and 61 (19%) and 167 (25%) gave
birth two or more times (multiparas) during follow-up.

In both races, women who became overweight were heavier (p < 0.001) at baseline (Table
1). Baseline BMI level was consistent across follow-up parity groups (data not shown).
White women who became overweight had lower education and dietary carbohydrate intake
and more weight cycling episodes than those who remained normal weight, as well as
borderline higher dietary fat and protein intakes. Black women who became overweight did
not differ in other baseline characteristics from those who did not become overweight.

The crude incidence of overweight (%) within each time interval (0 to 2, 2 to 5, 5 to 7, and 7
to 10 years) was higher in both blacks and whites who had either one birth or two or more
births during follow-up compared with women who never gave birth during each interval
(Table 2). The incidence rates according to parity did not differ by race (interaction, p =
0.62) but did vary by cigarette smoking habit (interaction, p < 0.001). Among never
smokers, the incidence of overweight for each time interval (Table 3) was higher for women
who had one birth and two or more births during follow-up than for those who had none. In
contrast, the risk of becoming overweight was lower or similar for parous compared with
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nulliparous women among current smokers and moderately increased with parity among
former smokers.

Median weight gains during follow-up were much higher for those who became overweight
than for those who did not become overweight (range, 8 to 14 vs. 2 to 5 kg) across all
smoking categories (Table 4). Among both never and former smokers, primi- and multiparas
who became overweight tended to have higher median weight gains (by 2 to 5 kg more)
compared with nulliparas who became overweight. Among current smokers who became
overweight, primiparas or multiparas had median weight gains similar to nulliparas (~9 kg).
Differences in mean weight gain had a similar pattern.

In discrete time multivariate proportional hazard models, smoking status was a strong effect
modifier of the association of parity group with risk of becoming overweight (p < 0.001).
Other two-way interactions for parity by race, age, education, weight cycling, baseline BMI,
and time-dependent physical activity were not significant. In both unadjusted and adjusted
models (Table 5), risk of becoming overweight among never smokers was doubled for both
one birth and two or more birth groups compared with no births. Among former smokers,
risk was 1.6 to 1.7 times greater for one or more births, although this was not significant.
Last, among current smokers, risk of becoming overweight was reduced by more than one-
half for one or more births vs. none. These associations were not explained by race, baseline
BMI, education, weight cycling, time-dependent physical activity, or other covariates.

Among parous women, the risk of developing overweight during follow-up did not vary by
time from delivery to the next examination. Time interval categories of ≤3, >3 to 6, >6 to
12, and >12 months showed similar percentages of women who developed overweight, with
a trend for a higher proportion of women with longer time since delivery to become
overweight (data not Shown). Weight change between CARDIA examinations was also
similar across time intervals from delivery to next examination among parous women within
each separate outcome group (overweight and not overweight).

In multivariate models (Table 5), black women were 3.5 times more likely than whites to
become overweight. Adjusted risk of becoming overweight was increased by 65% to 120%
with high school education or less, decreased by one-third for the highest physical activity
quartile vs. the lowest, and increased by 45% for two or more weight cycling episodes vs.
none at baseline.

Discussion
Only one prospective study of white women (25 to 45 years of age at baseline), of whom
<50 delivered a first birth during follow-up, has previously estimated risk of overweight
associated with parity change based on two weight measurements (at baseline and 10 years
later), and this study had inconclusive results (18). Our study examined development of
overweight associated with childbearing in a large population-based biracial cohort of black
and white nulliparous women (18 to 30 years of age at baseline), of whom >456 delivered a
first birth during 10 years of follow-up. We found that smoking habit was a strong effect
modifier of the association between childbearing and development of overweight. Incidence
of overweight during follow-up for parous compared with nulliparous women was doubled
among never smokers, reduced by more than one-half among current smokers, and
somewhat greater among former smokers.

Prospective studies controlling for change in smoking status and other covariates have
reported relatively modest average weight gains associated with childbearing (18,28,30). In
CARDIA, primiparas gained 1 kg more than nulliparas during 10 years among those who
were normal weight at baseline (blacks and whites) (30). In NHEFS, parous vs. nonparous
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white women gained 1.7 kg per additional birth (18). However, effect modification by
smoking status in the association between parity change and 10-year weight gain had been
previously reported in NHEFS, although the results were equivocal (31). Among
nonsmokers, one or more births vs. none was associated with higher weight gain, but
childbearing had the opposite effect on weight gain in smokers, although smoking status was
assessed only at baseline (31).

In studies of pregnant women, smoking status has been associated with postpartum weight.
Women who continue to smoke after delivery are reported to retain 1.1 kg less weight than
nonsmokers at 6 months or more postpartum (23,38). Smoking cessation during pregnancy
has been associated with 2- to 3-kg higher weight retention at 1 year postpartum compared
with nonsmokers and those who continued to smoke after pregnancy in one study (39) and
with higher weight gain a decade or more later in one study (25) but not in another study
(19). Cross-sectional studies of nonpregnant women have shown an association between
cigarette smoking and lower body weight in women (40–42), and longitudinal studies have
shown similar or reduced weight gain in smokers compared with nonsmokers among
nonpregnant subjects (43,44). However, our findings are novel, showing that women who
continue to smoke after pregnancy have lower long-term weight gain than smokers who do
not bear children (nulliparas).

The effect of maternal smoking on adiposity, fat distribution and deposition during
pregnancy, and postpartum fat loss has not been studied extensively. Therefore, the
mechanism by which smoking may reduce the risk of becoming overweight with
childbearing among current smokers is not well understood. However, it is well established
that components of cigarette smoke suppress appetite and increase metabolic rate (45–47).
Inadequate maternal fat deposition, especially among women who are not overweight before
childbearing, may restrict fetal growth and deplete maternal fat stores. Among smokers,
lower body fat stores, higher metabolic rate, and appetite suppression, combined with
increased nutritional needs and anabolic demands of pregnancy, may lead to postpartum
weight deficits that result in lower long-term weight gain among parous smokers relative to
nulliparous smokers.

Given the adverse health risks associated with smoking to both the mother and her fetus,
smoking is clearly not a viable public health strategy to avoid overweight. Smoking during
pregnancy is associated with fetal growth retardation, placenta previa and abruptio, preterm
delivery, and higher perinatal mortality (48,49). Women are advised to quit smoking or
reduce the amount smoked during pregnancy to improve infant outcomes (49–51). Women
who smoke during pregnancy, particularly heavier smokers, are more likely to have
insufficient gestational weight gain (49,52–54), but adequate maternal gestational weight
gain does not overcome the adverse effects of smoking on fetal growth and health
(50,55,56).

Our study found no dose-response relationship between number of births and risk of
overweight. Risk of overweight, reflected in overlapping confidence intervals, was similar
for primiparous and multiparous women compared with nulliparous women. CARDIA has
previously reported excess weight gain after a first birth but no additional increment with
higher order births (28,30). In addition, compared with whites, blacks were three times more
likely to become overweight in multivariate models including age, parity, smoking, and
other risk factors. A higher prevalence of overweight and obesity for black women has been
reported in numerous population-based epidemiological studies (1,4,5). In the 1988 National
Maternal and Infant Health Survey, 22% of black women vs. 8% of white women were ≥9
kg heavier than preconception levels at 18 months postpartum (22). Our findings
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conclusively show that the higher risk among black women is not caused by childbearing or
other behaviors measured in this study.

An inverse association between physical activity and body weight has been shown in both
cross-sectional and intervention studies (57), and change in physical activity has been shown
in prospective population-based studies in U.S. men and women. However, few population-
based studies have examined whether low levels of physical activity are a risk factor for the
development of obesity, or conversely, whether high levels are protective. In NHEFS, risk of
10-year weight gain >13 kg quadrupled among women with low recreational physical
activity (58). Both increased physical activity in the CARDIA Study cohort (59) and
increased physical fitness in the Aerobics Center Longitudinal cohort have been associated
with attenuated weight gain and reduced risk of significant weight gain (60) up to a decade
later. Our finding of an inverse association between risk of overweight and physical activity
is consistent with these reports and supports the hypothesis that higher physical activity
prevents weight gain in young women, independent of childbearing status, and that changes
in physical activity do not explain the parity-associated weight gains. Overall, employment
and marital status did not confound the associations.

This prospective 10-year analysis in the CARDIA cohort, based on several weight
measurements and covariates over 2- to 3-year intervals, permitted estimation of the relative
odds of becoming overweight associated with childbearing, after controlling for secular
trends as well as known demographic and behavioral risk factors. By restricting our analysis
to women who were normal weight before pregnancy, we avoided confounding from the
differential effects of smoking on energy metabolism in overweight and normal weight
women (61) to assess effect modification by smoking in the association of childbearing and
long-term weight gain. In our study sample at baseline, 22% were current smokers, which is
similar to the 1990 U.S. national statistics reporting that 25% of women smoked in the year
before pregnancy (62). In 1990, only 23% of smokers in a national survey reported that they
stopped smoking completely on learning of their pregnancy (62). Smoking habit in our study
was modeled as a time-dependent covariate based on self-report at each examination to
account for smoking cessation reported at follow-up examinations in parous vs. nulliparous
groups.

Ours is the largest prospective sample of parous and nonparous women of reproductive age
followed at repeated intervals during 10 years. However, 50% of black women compared
with 20% of white women were parous before the baseline CARDIA examination, resulting
in fewer blacks than whites in the sample. Thus, our study findings may be most informative
about black women who begin childbearing at later ages, and studies that include younger
black women are necessary to confirm these associations.

Limitations of the study include potential confounding from unmeasured covariates such as
change in dietary habits during follow-up or other factors, lack of information on whether
women continued to smoke during pregnancy, and reliance on self-reported smoking habit.
Risk estimates for parous current smokers are somewhat imprecise because of the small
number who became overweight. Other limitations include lack of gestational gain
measurements, no information on smoking behaviors during pregnancy in CARDIA, and the
variable time interval from pregnancy delivery until the next follow-up CARDIA
examination. However, the risk of overweight and weight gain did not vary by time from
delivery to next examination among parous women. By continuing to classify parous women
who were missing interim weights due to being pregnant as not overweight at an interim
time-point (based on a previous weight measurement), our results are conservative and
potentially underestimate the risk associated with parity. Last, few women in our sample
reached a BMI of ≥30 kg/m2, which precluded examination of obesity.
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Our findings show that, for the majority of women, initiation of childbearing is associated
with development of overweight. Incidence of overweight associated with childbearing was
more than doubled among never smokers, who comprise up to 70% of pregnant women.
This evidence suggests that the reproductive years are a critical time to implement public
health screening to evaluate excess postpartum weight retention and to implement
interventions to prevent overweight and obesity in women. Excess weight gain after
pregnancy not only increases maternal risk for chronic disease in the future, but it adversely
affects maternal and fetal health during subsequent pregnancies. Maternal pregravid
overweight is the most common high-risk obstetric condition and is associated with
increased maternal and infant morbidity, including gestational diabetes and hypertension
disorders in the woman, as well as neural tube defects, macrosomia, and perinatal mortality
in the newborn (63).

Based on our findings, premenopausal women most susceptible to developing overweight
are primiparas who are nonsmokers. African-American women, as well as women with less
education, more frequent weight loss episodes, or lower physical activity levels, are also at
greater risk. Development of overweight after a first birth may be related to either a
biological susceptibility to excess fat tissue deposition during pregnancy, significant changes
in lifestyle accompanying childrearing responsibilities, or other factors, including hormonal
changes that are primarily influenced by a first birth. Further investigation is needed to
determine potential mechanisms influencing adaptations to pregnancy and the demands of
childbearing and childrearing that result in large weight gains for certain women.
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Table 5

Unadjusted and multivariate adjusted relative odds of becoming overweight and 95% confidence intervals
(CIs) stratified by smoking status and parity groups

Time-dependent
smoking groups*

Unadjusted
relative odds 95% CI

Multivariate adjusted
relative odds† 95% CI

Never smokers

   0 birth 1.00 Reference 1.00 Reference

   1 birth 2.90 2.07, 4.05 2.66 1.80, 3.93

   2+ births 1.80 1.13, 2.87 2.10 1.24, 3.56

Former smokers

   0 birth 1.00 Reference 1.00 Reference

   1 birth 1.38 0.76, 2.49 1.70 0.86, 3.36

   2+ births 1.38 0.68, 2.81 1.59 0.69, 3.67

Current smokers

   0 birth 1.00 Reference 1.00 Reference

   1 birth 0.86 0.41, 1.81 0.41 0.17, 0.96

   2+ births 0.35 0.08, 1.50 0.36 0.08, 1.65

Race

   Whites 1.00 Reference

   Blacks 3.49 2.59, 4.69

Education (at baseline)

   High school or less 2.21 1.50, 3.26

   Some college 1.65 1.18, 2.29

   4 years college 1.00 Reference

Weight cycling (at baseline)

   None 1.00 Reference

   1 to 2 times 0.98 0.71, 1.37

   >2 times 1.45 1.03, 2.04

Physical activity (time dependent)

   First quartile 1.00 Reference

   Second quartile 1.13 0.81, 1.59

   Third quartile 0.78 0.54, 1.13

   Fourth quartile 0.62 0.43, 0.90

*
Interaction term for time-dependent smoking groups by parity groups in association with risk of becoming overweight (p < 0.001).

†
Estimates adjusted for race, age, study center, baseline BMI, dietary intake (percent kilocalories from carbohydrate and protein), number of short

pregnancies (time dependent), and other covariates shown.
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