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Abstract Obesity at diagnosis of breast cancer is asso-
ciated with higher all-cause mortality and treatment-asso-
ciated toxicities. We evaluated the association between
parity and obesity in the Ella study, a population of
Mexican and Mexican—American breast cancer patients
with high parity. Obesity outcomes included body mass
index (BMI) >30 kg/mz, waist circumference (WC) >35
in (88 cm), and waist-to-hip-ratio (WHR) >0.85. Preva-
lence of obesity ((BMI] > 30 kg/m?) was 38.9 %. For WC,
the multivariate odds ratio (OR) (95 % confidence interval
[CI]) for having WC > 35 inches in women with >4
pregnancies relative to those with 1-2 pregnancies was
1.59 (1.01-2.47). Higher parity (>4 pregnancies) was non-
significantly associated with high BMI (OR = 1.10; 95 %
CI 0.73-1.67). No positive association was observed for
WHR. Our results suggest WC is independently associated
with high parity in Hispanic women and may be an optimal
target for post-partum weight loss interventions.
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Introduction

The rapid increase in obesity rates is a growing concern in
the U.S. and in several low- and middle-resource countries
worldwide [1, 2]. In the U.S., racial/ethnic minorities suffer
disproportionately from the obesity epidemic, particularly
women [3]. According to the 2007-2008 National Health
and Nutrition Examination Survey (NHANES), 45.1 % of
Mexican—American women were obese, compared with
33.0 % of non-Hispanic white women [4]. High rates of
obesity contribute to chronic conditions, such as hyper-
tension, cardiovascular disease, type 2 diabetes, and can-
cers of the breast (postmenopausal), colon, endometrium,
kidney and esophagus [1]. Among pregravid women,
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obesity increases the risk for gestational diabetes and
congenital malformations, namely fetal anencephaly [5].
For women with breast cancer, obesity is associated with
higher all-cause mortality [6] and higher rates of inten-
tionally reduced doses of chemotherapy, particularly in the
morbidly obese, compared to normal weight individuals [7,
8].

Parity may contribute to obesity due to postpartum
weight retention. However, this relationship is complex
given that fertility rates have decreased in recent years, yet
obesity prevalence continues to rise. Several published
studies have reported positive associations between parity
and weight gain or being obese [9-18]. Most of these
reports have included only weight-related measures such as
BMI or weight change as obesity outcomes; fewer have
included measures of central adiposity [10-12, 17].
Understanding the relationship between parity and risk of
obesity in later years in specific racial/ethnic groups and in
individuals living in less-developed countries is a crucial
step in identifying women most likely to benefit from
weight loss interventions.

The Hispanic population in the U.S. has grown sub-
stantially in the last two decades. From 2000 to 2010, the
number of Hispanics increased from 35.3 to 50.5 million;
the largest subgroup is comprised of individuals of Mexi-
can descent (63 %) [19]. Among Hispanic women, rates of
both obesity and fertility are high [20]. However, little is
known about the contribution of parity to body size (e.g.,
obesity, central adiposity) in this ethnic group. Further-
more, since it has been proposed that the parity-obesity
association is dependent on the level of development of the
country where the women reside [21], it is important to
assess this relationship in both developed and less-devel-
oped countries. We used data from an existing binational
study of breast cancer to evaluate the relationship between
parity and obesity, including body mass index (BMI), waist
circumference (WC), and waist-to-hip ratio (WHR) mea-
sures, in a highly parous population of Mexican and
Mexican—American women with a recent diagnosis of
breast cancer.

Conceptual Framework

Figure 1 shows the conceptual framework for key deter-
minants related to parity and obesity. The framework
expands on previous work presented in the 2009 Institute
of Medicine (IOM) and National Research Council Report
(NRC) report on weight gain during pregnancy (Fig. 1)
[22]. Additional determinants include biological maternal
factors proposed by Gunderson [23]. Our contribution to
the framework includes expanded anthropometric mea-
sures (WC and WHR) and detailed categories of
multiparity.

Methods
Participants

The Ella Binational Breast Cancer Study is a case-only
study of women of self-reported Mexican descent who
were 18 and older and diagnosed with invasive breast
cancer within 12 months of enrollment. Participants were
recruited from two study sites in the U.S. (University of
Arizona and MD Anderson Cancer Center) and three study
sites in Mexico (Universidad de Sonora, Instituto Tec-
nologico de Sonora and Universidad de Guadalajara).
Complete details regarding the study population and
recruitment strategy have been previously published [24].
Eligibility criteria for this sub-study required that partici-
pants have complete risk factor questionnaire or medical
record data available to compute BMI and at least one
pregnancy. This resulted in a study population of 974
participants (482 U.S. and 492 Mexico participants). The
Institutional Review Board from each institution approved
the study and all participants provided written informed
consent.

Data Collection

A face-to-face interview was conducted where participants
were administered a risk factor questionnaire and provided
consent to abstract their medical records. In the U.S.,
48.1 % of participants elected to have their interviews
conducted in Spanish, with the remaining in English. The
risk factor questionnaire included information on sociode-
mographic data, reproductive factors, anthropometric
measures, and other breast cancer risk factor data. Height
and weight prior to breast cancer diagnosis were primarily
obtained from the risk factor questionnaire. If self-reported
weight was not available from the questionnaire (n = 48,
4.9 %), this was obtained from the medical record at a time
point nearest to diagnosis; data on weight between the two
sources were highly correlated (rho = 0.85). When self-
reported height was not available from the questionnaire,
this was considered missing due to low correlation between
self-reported and medical record height (rho = 0.40); this
resulted in the exclusion of 56 women. Waist and hip
circumference were obtained by trained interviewers at the
time the risk factor questionnaire was administered. Inter-
viewers instructed participants to remove excess layers of
clothing and stand with weight distributed evenly between
both feet, with their abdomen relaxed, and arms placed at
their side. Interviewers faced the participant and placed the
tape measure at the level of the natural waist. The inter-
viewer used a tape measure to measure the smallest hori-
zontal circumference in the area between the participant’s
ribs and the iliac crest after the participant completed a
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Fig. 1 Conceptual framework for key determinants related to parity and obesity. Arrows indicate possible causal influence

normal expiration of breath. Hip circumference was mea-
sured at the maximum extension of the buttocks.

BMI was calculated using weight in kilograms divided
by the square of height in meters.

Using World Health Organization [25] standards
derived from European populations, participants were
categorized according to BMI as non-obese (BMI < 30 kg/
m?) or obese (BMI > 30 kg/mz). Guidelines from the
National Heart, Lung and Blood Institute (NHLBI) [26]
were used to define high-risk WC and WHR based on risk
associated with developing obesity-related metabolic dis-
orders, where a WC measuring >35 inches (88 cm) or a
WHR > 0.85 were considered to be high.

Parity or number of full-term births was self-reported
via the interview-administered questionnaire. A full-term
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birth was defined as any pregnancy lasting longer than
5 months, regardless of outcome. Nulliparous women were
not considered due to the low prevalence of nulliparity in
the study population (9.8 %).

Menopausal status was derived primarily from the
medical record (91 %) but was substituted with self-
reported menopausal status from the risk factor question-
naire when necessary (agreement between medical record
data and self-reported menopausal status was 90.1 %).
Variables such as nativity (country of birth), interview
language, and acculturation were evaluated only among
U.S. participants. Acculturation was derived using the risk
factor questionnaire, which included two orthogonal four-
item measures of cultural orientation; one scale assessed
the degree of English language use and exposure, and the
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other assessed the degree of Spanish language use and
exposure [27]. This bi-dimensional derivation of cultural
orientation has been previously validated by Marin and
Gamba [28].

Statistical Analysis

Logistic regression models were constructed to test the
relationship between parity and obesity using the three
separate obesity outcome measures: BMI > 30 kg/m?,
WC > 35 in, and WHR > 0.85. Parity was categorized
into three groups based on its distribution in this study
population: 1-2 (referent), 3, and >4 pregnancies. After
adjustment for age at interview (continuous) and recruit-
ment site (University of Arizona, MD Anderson Cancer
Center, Universidad de Sonora, Instituto Tecnoldgico de
Sonora, and Universidad de Guadalajara), sociodemo-
graphic factors were assessed individually for confounding.
If inclusion of the variable conferred >10 % change in the
association between parity and obesity, the variable was
included in the final multivariate model. As previously
reported in the literature (23-29), potential confounders
included education (<high school, high school, post-high
school), employment history (none, <10 years, 10-19
years, >20 years), smoking status (never, former, current),
alcohol use (never, ever), physical activity (total METs/
day, continuous), age at menarche (continuous), age at first
full-term pregnancy (continuous), breastfeeding
(never, <12 months, 12 to <24 months, >24 months),
hormone contraception use (never, ever), menopausal sta-
tus (pre, post), and hormone replacement therapy use
(never, ever). Education and age at first full-term preg-
nancy were identified as confounders for models of all
three obesity outcomes (BMI, WC, and WHR). Breast-
feeding was also selected for models of WC and WHR but
not BMI. Four additional factors (smoking, physical
activity, hormone contraception use, and hormone
replacement therapy use) were selected and included in the
multivariate model for WHR. Although additional vari-
ables qualified as confounders for the WHR model (alco-
hol, employment, and menopausal status), these factors
were not included as covariates in the final model due to
substantial missing data for these variables; however,
including these covariates did not substantially change the
results (data not shown). In stratified analyses by country,
we considered language use, nativity and acculturation as
confounding variables in the U.S. models. Given the high
correlation among these three variables, we only included
acculturation in the multivariate models; however, its
inclusion in the models did not materially change the point
estimates. Tests for trend were calculated by treating parity
as a continuous variable and assessing dose—response
relationships between parity and each of the three obesity

outcome measures. All statistical tests were conducted
using Stata 12.1 (StataCorp, College Station, Texas).

Results

Characteristics of the Ella study population by level of
parity are presented in Table 1. Compared to women with
1-2 pregnancies, those with >4 were older, had a lower
level of education, a longer length of employment, an
earlier age at first birth, and a longer duration of breast-
feeding. For women in the U.S., those with higher parity
were less likely to be U.S.-born, and more likely to be
Spanish-dominant than women with fewer pregnancies.

Obesity in the total population was high: 38.9 % (379/
974) had a BMI > 30 kg/m% 70.5 % (568/806) had a
WC > 35 inches (88 cm); and 69.6 % (558/802) had a
WHR > 0.85. Mean values (£SD) for the total population
were: 29.1 +£59 for BMI, 374 £ 5.3 for WC, and
0.88 £ 0.07 for WHR. BMI significantly increased with
parity category, where women reporting >4 or more
pregnancies had a mean BMI of 29.7 & 5.7 kg/m* com-
pared to 27.9 + 6.2 kg/m* among those with 1-2 preg-
nancies; the greatest increase was between the first two
categories (Fig. 2). WC also significantly increased with
increasing parity level (36.3, 37.7, and 38.3 in for 1-2, 3,
and >4 pregnancies, respectively); again, the greatest
increase occurred between the first two categories. Like-
wise, there was a significant monotonic increase in WHR
with increasing parity category.

Table 2 describes the association between parity and
obesity outcomes separately for BMI, WC, and WHR.
While an increased odds of having a BMI > 30 kg/m? was
shown for women reporting >4 pregnancies compared
with those with 1-2 in the crude model, the OR was
attenuated and no longer significant in the age- and site-
adjusted and multivariate models. In the WC models,
women with >4 pregnancies were significantly more likely
to have a WC > 35 inches than those with 1-2 (multi-
variate OR = 1.59; 95 % CI, 1.01-2.47; p-trend = 0.04).
Although a significant positive association was shown for
women with >4 pregnancies and having a WHR > 0.85,
this was greatly attenuated and no longer positive in the
multivariate model.

When we conducted stratified analysis by country
(Table 3), a non-significant positive association was shown
between parity and BMI for the U.S. but not Mexico
(OR = 1.29; 95 % CI, 0.74-2.27 and OR = 0.92; 95 %
CI, 0.49-1.73 for >4 pregnancies vs. 1-2 for the U.S. and
Mexico, respectively). For the association between parity
and WHR, a positive non-significant association was
shown for women in the U.S. (OR = 1.21; 95 % CI,
0.60-2.44) while a significant inverse association was
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Table 1 Ella study population characteristics by number of pregnancies

Characteristic

Total (n = 974)

Number of pregnancies

1-2 (n = 328) 3 (n=281) >4 (n = 365)

Age at interview (y), mean £+ SD 52.6 £ 11.9 48.6 £ 10.8 50.9 + 10.9 575 + 11.9
Education [n (%)]

<High school 487 (50.4) 100 (30.8) 134 (47.7) 253 (70.3)

High school 265 (27.4) 108 (33.2) 85 (30.3) 72 (20.0)

>High school 214 (22.2) 117 (36.0) 62 (22.1) 35 (9.72)

Unknown 8 3 0 5
Employment [n (%)]

None 176 (18.4) 30 (9.32) 48 (17.5) 98 (27.3)

<10 years 315 (33.0) 107 (33.2) 98 (35.6) 110 (30.6)

10-19 years 272 (28.5) 107 (33.2) 72 (26.2) 93 (25.9)

>20 years 193 (20.2) 78 (24.2) 57 (20.7) 58 (16.2)

Unknown 18 6 6 6
Age at menarche (years), mean £ SD 128 £ 1.6 127 £ 1.6 12.8 £ 1.7 129 £ 1.5
Age at first pregnancy (years), mean £ SD 228 £55 262 £ 6.0 223+ 45 202 £ 3.8
Breastfeeding [n (%)]

Never 228 (23.4) 118 (36.0) 67 (23.8) 43 (11.8)

0 to <12 months 317 (32.6) 137 (41.8) 95 (33.8) 85 (23.3)

12 to <24 months 164 (16.8) 47 (14.3) 60 (21.4) 57 (15.6)

>24 months 265 (27.2) 26 (7.93) 59 (21.0) 180 (49.3)
Hormone contraceptive use [n (%)] 595 (61.1) 201 (61.3) 188 (66.9) 206 (56.4)
Hormone replacement therapy [n (%)]

Never 841 (86.8) 280 (85.6) 234 (84.5) 327 (89.6)

Ever 128 (13.2) 47 (14.4) 43 (15.5) 38 (10.4)

Unknown 5 1 4 0
Smoking status [n (%)]

Never 681 (69.9) 238 (72.6) 199 (70.8) 244 (66.9)

Former 246 (25.3) 71 (21.7) 73 (26.0) 102 (28.0)

Current 47 (4.83) 19 (5.79) 9 (3.20) 19 (5.21)
Alcohol use [n (%)]

No 573 (62.4) 158 (51.8) 162 (31.1) 253 (72.7)

Yes 345 (37.6) 147 (48.2) 103 (38.9) 95 (27.3)

Unknown 56 23 16 17
Physical activity (METs/day), mean + SD 107.5 £ 124 104.3 £ 125 107.8 £ 120 110.2 £+ 125
Menopausal status, n (%)

Premenopausal 483 (50.3) 204 (63.4) 154 (55.0) 125 (34.9)

Postmenopausal 477 (49.7) 118 (36.7) 126 (45.0) 233 (65.1)

Unknown 14 6 1 7
Nativity [n (%)]*

U.S.-born 218 (45.2) 96 (50.5) 71 (48.3) 51 (35.2)

Foreign-born, living in U.S. <10 years 208 (43.2) 71 (37.4) 61 (41.5) 76 (52.4)

Foreign-born, living in U.S. >10 years 56 (11.6) 23 (12.1) 15 (10.2) 18 (12.4)
Interview language [n (%)]*

English 250 (51.9) 112 (59.0) 83 (56.5) 55 (37.9)

Spanish 232 (48.1) 78 (41.1) 64 (43.5) 90 (62.1)
Acculturation [n (%)]*

English-dominant 86 (17.8) 45 (23.7) 30 (20.4) 11 (7.59)

Bilingual 234 (48.6) 91 (47.9) 75 (51.0) 68 (46.9)

@ Springer



J Immigrant Minority Health (2013) 15:234-243

239

Table 1 continued

Characteristic Total (n = 974) Number of pregnancies
1-2 (n = 328) 3 (n=281) >4 (n = 365)
Spanish-dominant 162 (33.6) 54 (28.4) 42 (28.6) 66 (45.5)
Recruitment site [n (%)]
Arizona 181 (18.6) 63 (19.2) 52 (18.5) 66 (18.1)
Houston 301 (30.9) 127 (38.7) 95 (33.8) 79 (21.6)
Universidad de Sonora 137 (14.1) 42 (12.8) 34 (12.1) 61 (16.7)
Instituto Tecnoldgico de Sonora 183 (18.8) 44 (13.4) 56 (19.9) 83 (22.7)
Universidad de Guadalajara 172 (17.7) 52 (15.9) 44 (15.7) 76 (20.8)

4 U.S. participants only

shown for those in Mexico (OR = 0.42; 95 % CI,
0.19-0.90). In contrast, the magnitude of the association
for the WC outcome was nearly identical in both countries
(OR = 1.51; 95 % CI, 0.79-2.90 and OR = 1.48; 95 %
CI, 0.76-2.87 for the U.S. and Mexico, respectively).
Adjustment for acculturation in the multivariate models did
not materially change the point estimates for any of the
obesity outcomes. When we assessed the interaction by
country for the association between parity and the obesity
measures, this was not statistically significant for any of the
obesity measures.

Although we are likely underpowered to assess effect
modification for several variables, we considered these
analyses for family history of breast cancer and meno-
pausal status. We found no significant effect modification
by family history. However, for menopausal status, we
observed a significant interaction with parity on BMI
(p = 0.024), but not WC or WHR. However, no clear
association by menopausal status was shown for parity and
BMI. The OR for premenopausal women with 4 or more
pregnancies versus those with 1-2 was 1.14 (95 % CI,
0.61-2.14); the corresponding OR (95 % CI) for post-
menopausal women was 1.06 (0.58-1.93).

Discussion

Results of the present study show that among parous
women, number of pregnancies is positively associated
with increasing body size, particularly central adiposity.
The positive association with WC was independent of age,
recruitment site, education, and age at first full-term
pregnancy and it was observed in both U.S. and Mexico.
These findings are important given that WC, more than
BMLI, is linked to disturbances in insulin and diabetes risk
[29] as well as metabolic syndrome [30]. Our results do not
support an association between parity and WHR, a measure
that is not recommended by the most recent NHLBI
guidelines as it provides no advantage over WC alone [26].

Obesity, a chronic disease which disproportionately
impacts Hispanic women is associated with a variety of
metabolic disorders and several malignancies [26]. For
women who develop breast cancer, the adverse conse-
quences of obesity are complex. While dosing by surface
area to achieve greatest benefit is recommended, patient
level risk for cardiotoxicity in the context of underlying
obesity associated co-morbid conditions (e.g., pre-existing
heart disease, hypertension and diabetes) increase the risk
for anthracycline associated cardiac risk [31]. Further,
obese breast cancer patients suffer a 30 % higher risk of
all-cause mortality than non-obese breast cancer patients
[6]. This has raised discussions about how to manage the
individual benefits versus risk of cancer treatment in
women with co-morbid conditions that often cluster with
obesity and advancing age [32]; treatment associated risks
that may accelerate progression of heart disease, hyper-
tension, and other competing causes of death.

Davis et al., [13] reported data from a prospective study
of 2,923 women, which showed that parous women were
3.5 more likely to be obese (BMI > 30 kg/mz) than nul-
liparous women. Their findings were similar for white,
African-American, and Hispanic women. Additional pub-
lished reports also support the direct association between
parity and obesity [23]. However, results of some studies
do not show a dose-response relationship between parity
and having a BMI > 30 kg/m? [14, 15, 33]. Findings from
a study of African-American women showed that com-
pared to nulliparous women, those who had one child
gained more weight following childbirth; however, women
who had additional children did not gain more weight than
primiparous women [ 14]. Thus, there is no consensus in the
literature regarding a linear association between parity and
obesity [23]. In our study, which did not include nullipa-
rous women, no dose-response relationship between
number of pregnancies and having a BMI > 30 kg/m? was
shown in the multivariate model.

Of the studies that have reported data for measures of
central adiposity associated with parity, two reported
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Fig. 2 Mean values (squares) and standard deviations (lines) for
BMI, waist circumference, and waist-to-hip ratio, according to
number of pregnancies in the Ella study. All associations were
statistically ~significant based on linear regression modeling
(p < 0.001)

positive associations [10, 11] and one did not [17]. Luoto
et al., [10] showed that multiparous women had the highest
WC and were 35 % more likely to have visceral obesity
(=88 cm) than nulliparous women. Results of a study
among Iraqi women [11] support those in the present study,
where parity significantly increased risk of having a higher
WC (=80 cm) after adjustment for various confounding
variables. In regard to WHR, published data show no
positive associations with parity after multivariate adjust-
ment [11, 17], which is consistent with results from our
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study; however, a report published in the mid-1990s,
showed that primiparas had greater increases in WHR
compared to nulliparous women [12].

Limitations of the present study relate to the lack of a
non-diseased/control group and its cross-sectional design,
prohibiting assessment of parity as an etiologic factor for
measures of obesity. Also, although we ascertained self-
reported data on height and weight prior to breast cancer
diagnosis, this was not possible for WC, which was mea-
sured within one year following diagnosis. Another limi-
tation relates to the lack of data on measures of obesity
prior to any pregnancy, as it has been shown that baseline
BMI modifies the effect of the parity-obesity association
[9, 14, 23]. This is especially important since 45 % of U.S.
women are overweight or obese when they begin child-
bearing [34]; furthermore, recommendations for weight
gain during pregnancy vary by pre-pregnancy BMI [22]. In
addition, due to the low prevalence of nulliparity in our
study population, we were unable to compare obesity
measures of parous versus nulliparous women. In spite of
these limitations, our results for BMI and WC are sup-
ported by published studies that include a prospective
design and a non-diseased population [10, 13]. Strengths of
our study include the large number of women of Mexican
descent and the binational design which addresses the
association for women in both Mexico and Mexican—
American women in the U.S. Availability of both BMI and
measured values of central adiposity is an additional asset
of this study.

New Contributions to the Literature

Our results show that WC is independently associated with
high parity in Hispanic women. Given that the association
was shown for women in Mexico and the U.S., this rep-
resents an optimal target for post-partum weight loss
interventions. Participants in the Ella study represent a
unique group composed entirely of women of Mexican
origin living in the U.S. and Mexico. Given its binational
design, our study also provides data on the parity-obesity
association for women in Mexico. As the obesity epidemic
continues to increase in high-, middle-, and low-resource
countries, it is important to understand its etiology among
populations that are most affected by this condition in order
to develop targeted tailored interventions.

In summary, results of the present study show that in a
highly parous population of women of Mexican descent,
higher parity is associated with a greater likelihood of
being obese. The effect of parity was particularly influen-
tial for visceral adiposity. Specific interventions targeting
weight gain in the post-partum period for Hispanic women
in the U.S. are already underway [35, 36] and may benefit
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Table 2 Association between parity and measures of obesity

Obesity measure Number of pregnancies N Odds ratio (95 % confidence interval)
Crude Age- and site-adjusted Multivariate®
Body mass index >30 kg/m> 1-2 328 1.00 1.00 1.00
3 281 1.56 (1.12-2.17) 1.53 (1.09-2.15) 1.32 (0.91-1.90)
>4 365 1.57 (1.15-2.14) 1.42 (1.02-1.99) 1.10 (0.73-1.67)
p trend 0.006 0.042 0.674
Waist circumference >35 in 1-2 264 1.00 1.00 1.00
3 228 1.66 (1.13-2.42) 1.59 (1.08-2.37) 1.49 (0.98-2.24)
>4 314 2.39 (1.66-3.45) 1.84 (1.25-2.73) 1.59 (1.01-2.47)
p trend <0.001 0.002 0.044
Waist-to-hip ratio >0.85 1-2 262 1.00 1.00 1.00
3 227 1.17 (0.80-1.72) 1.07 (0.72-1.59) 0.95 (0.61-1.49)
>4 313 1.43 (1.00-2.04) 1.10 (0.74-1.62) 0.77 (0.47-1.28)
p trend 0.051 0.645 0.316

4 BMI model is adjusted for age, site, age at first full-term pregnancy, and breastfeeding, and the sample size is reduced from 974 to 966 due to
missing data for covariates. WC model is adjusted for age, site, education and age at first full-term pregnancy, and the sample size is reduced
from 806 to 798 due to missing data for covariates. WHR multivariate model is adjusted for age, site, education, age at first full-term pregnancy,

breastfeeding, smoking, physical activity, hormone contraception use,

size is reduced from 802 to 789 due to missing data for covariates

hormone replacement therapy use, and age at menarche, and the sample

Table 3 Association between parity and measures of obesity, stratified by country

Obesity measure Number of pregnancies u.s. Mexico
N QOdds ratio (95 % confidence interval)® N Odds ratio (95 %
confidence interval)®
Body mass index >30 kg/m? 1-2 190 1.00 135 1.00
3 147 1.60 (0.98-2.59) 134 1.10 (0.61-1.98)
>4 145 1.29 (0.74-2.27) 215 0.92 (0.49-1.73)
p trend 0.324 0.714
Waist circumference >35 in 1-2 131 1.00 130 1.00
3 100 1.73 (0.96-3.10) 128 1.22 (0.67-2.23)
>4 103 1.51 (0.79-2.90) 206 1.48 (0.76-2.87)
p trend 0.155 0.246
Waist-to-hip ratio >0.85 1-2 131 1.00 127 1.00
3 99 1.10 (0.60-1.99) 124 0.64 (0.32-1.31)
>4 103 1.21 (0.60-2.44) 205 0.42 (0.19-0.90)
p trend 0.587 0.025

* BMI model is adjusted for age, site, age at first full-term pregnancy, and breastfeeding, and the sample size is reduced from 974 to 966 (US,
482; Mexico, 484) due to missing data for covariates. WC model is adjusted for age, site, education and age at first full-term pregnancy, and the
sample size is reduced from 806 to 798 (US, 334; Mexico, 464) due to missing data for covariates. WHR multivariate model is adjusted for age,
site, education, age at first full-term pregnancy, breastfeeding, smoking, physical activity, hormone contraception use, hormone replacement
therapy use, and age at menarche, and the sample size is reduced from 802 to 789 (US, 333; Mexico, 456) due to missing data for covariates

There were no significant interactions between parity and country on any of the three obesity measures (likelihood ratio test, all p > 0.2)

from our findings especially the need to consider WC as an
important target for intervention. Addressing the obesity
epidemic will require identifying targeted interventions for
women at different stages of life when they are at highest
risk for weight gain: obesity status before conception,

weight gain during pregnancy, and weight retention in the
post-partum period.
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