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Abstract

Objective: To examine the assocations of a clinical and public health systems-change
intervention on the prevalence of excess gestational weight gain among high-risk, low-income
women.

Methods: In a quasi-experimental trial, we compared the prevalence of excess gestational weight
gain among women prior to (N=643) and after (N=928) implementation of the First 1,000 Days
program in two community health centers in Massachusetts. First 1,000 Days is a systematic
program starting in early pregnancy lasting through the first 24 months of infancy to prevent
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obesity among mother—infant pairs. The program includes enhanced gestational weight gain
tracking and counseling, screening for adverse health behaviors and socio-contextual factors,
patient navigation and educational materials to support behavior change and social needs, and
individualized health coaching for women at high risk of excess gestational weight gain based on
their pre-pregnancy body mass index (BMI) or excess first trimester weight gain. The primary
outcome was gestational weight gain above the 2009 National Academy of Medicine guidelines
according to pre-pregnancy BMI.

Results: Among 1,571 women in the analytic sample, mean (SD) age was 30.0 (5.9) years and
pre-pregnancy BMI was 28.1 (6.1) kg/m?; 65.8% of women started pregnancy with BMI > 25
kg/m?2 and 53.2% were Hispanic. We observed a lower prevalence (55.8% to 46.4%:; unadjusted
OR=0.69; 95% CI: 0.49, 0.97), similar to results in a multivariable analysis (aOR=0.69; 95% CI:
0.49, 0.99) of excess gestational weight gain among women with pre-pregnancy BMI between 25-
<30 kg/m2. Among women who were overweight at the start of pregnancy, the lowest odds of
excess gestational weight gain was observed among those with the most interaction with the
program’s components. Program enrollment was not associated with reduced excess gestational
weight gain among women with pre-pregnancy BMI = 30 kg/mm?2.

Conclusions: Implementation of a systems-change intervention was associated with modest
reduction in excess gestational weight gain among women who were overweight, but not obese at
the start of pregnancy.

Précis:
Implementation of a systems-change intervention was associated with modest reduction in excess
gestational weight gain among women who were overweight at the start of pregnancy.

INTRODUCTION

Obesity represents a major threat to public health and places a significant burden on
morbidity, quality of life, and health care costs.:2 Despite evidence of recent progress,
overall rates of obesity remain at historically high levels, and socio-economic disparities are
marked and growing.3# The reproductive health origins of obesity and related disparities are
well documented and affect both maternal and child health over the lifecourse.>10 Excessive
weight gain during pregnancy is a strong risk factor for postpartum weight retention and
obesity.11:12 Yet, there have been relatively few obesity prevention trials in the antenatal and
postpartum period; and to-date, most are narrowly targeted at individual-level behavior
changes, and not the broader context of clinical and public health systems and policies.13

The First 1,000 Days Program was co-created by a diverse set of stakeholders to build an
infrastructure for sustained, systems-wide changes for obesity prevention across antenatal
and postpartum clinical and public health services — addressing clinical, behavioral, and
socio-contextual factors that contribute to excess weight gain during pregnancy and to
childhood obesity during the first two years of life. The First 1,000 Days program uses a
Collective Impact approach,4 involving Obstetrics, Pediatrics, Adult Medicine, Behavioral
Health, Nutrition, and the Women, Infants and Children (WIC), Home Visiting and
Fatherhood Programs at academically affiliated community health centers. Collective Impact
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has been defined as “the commitment of a group of important actors from different sectors to
a common agenda for solving a specific social problem”.15-17

This article reports pregnancy outcomes of the First 1,000 Days program on gestational
weight gain among diverse, low-income women at high-risk for obesity. We hypothesized
that women receiving care after implementation of the program would have lower
prevalence of excess gestational weight gain as compared to women who received care prior
to the program’s implementation.

METHODS

We conducted a quasi-experimental trial in two community health centers in Massachusetts
with high prevalence of maternal and childhood obesity. The conceptual framework (Figure
1), intervention design and evaluation methods have been described in detail elsewhere. 14
Briefly, the First 1,000 Days program is a systems-level initiative that engages stakeholders
across clinical and public health sectors, using a Collective Impact model, to reduce the
prevalence of obesity and obesity risk factors among low-income mother—infant pairs by
addressing individual, family, and socio-contextual factors. The program’s systems-wide
interventions start when women initiate prenatal care in their first trimester of pregnancy
(“enrollment”) and supports the mothers, their partners, and the mother-partner or father-
infant triads, throughout the first 24 months of age. Given implementation across the entire
population of women receiving care at the health centers, the program uses a quasi-
experimental, pre-post design to evaluate the extent to which the program is associated with
lower prevalence of women gaining excess weight in pregnancy. The primary outcome of the
current analysis was prevalence of excess gestational weight gain after the program’s
implementation.

The First 1,000 Days program was conducted in two community health centers serving
predominantly low-income, racial and ethnic minority populations in Revere and Chelsea,
MA. All women receiving care at the two community health centers and who delivered a
live singleton infant at a Partners HealthCare-affiliated hospital were eligible for the
longitudinal analyses of excess gestational weight gain. We received a waiver of informed
consent to use longitudinal electronic health record data. The First 1,000 Days study
protocol was approved by the Partners Human Research Committee, the Institutional Review
Board of Partners HealthCare.

Evidence-informed program components were implemented across both health centers and
aimed to improve primary and secondary prevention of obesity. Program components,
previously described,4 included: (1) Staff and provider training to standardize obesity
prevention efforts across health center staff including physicians, clinical staff such as nurses
or medical assistants, administrative leaders, community health workers, and representatives
from WIC and the Home Visiting programs; (2) Enhanced tracking of excess gestational
weight gain through newly implemented clinical decision supports in the electronic health
record and surveillance by health coaches; (3) Universal screening for health behaviors and
socio-contextual factors at the first prenatal visit; (4) Patient navigation to support healthy
behavior change, social needs, and strengthen integration of clinical and public health
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services (Appendix 1); and (5) Individual health coaching and care coordination for women
at high risk of obesity. Women with a pre-pregnancy BMI = 25 kg/mm? or with first
trimester weight gain > 2 kgs were flagged as high-risk for excess gestational weight gain
and received up to four individual health coaching telephone sessions during their second
and third trimesters of pregnancy.

The First 1,000 Days Program focuses on five behavioral targets during pregnancy (Figure
2): (1) eating a balanced diet that is high in fruits, vegetables, and fiber; include protein in
most meals; and reducing fast food consumption; (2) drinking mainly water and avoiding
sugar-sweetened beverages; (3) being physically active most days; (4) getting recommended
amounts of sleep; and (5) reducing stress via increased social support. Printed educational
materials were created with the primary purpose of providing consistent messaging during
pregnancy. Materials included posters throughout health center clinical and public health
offices and individual booklets provided to patients — available in English, Spanish,
Vietnamese, and Arabic with general health information relevant to distribution at first and
third trimester prenatal visits (Figure 2) and customizable sections for individual weight gain
recommendations and patient-created behavior change goal setting. We developed a text
messaging program that sent 2-3 messages per week throughout pregnancy. Enrollment was
offered during routing prenatal care visits. The text message program was intended to
provide additional health education and social support services between regularly scheduled
prenatal care visits. In addition, we created over 50 short informational videos (Vidscrips®)
in English and Spanish to reinforce the behavioral and socio-contextual goals of the
program. Weblinks to the videos were provided to women and their partners throughout
pregnancy. The videos provided answers to common questions, such as how much weight to
gain in pregnancy, recommendations for diet and exercise, and on other important topic
areas including maternal depression, smoking, gestational diabetes, and places families can
access resources, such as WIC, farmers markets, behavioral health, and support services for
fathers. Clinical and public health program staff are featured in the videos.

The primary outcome of the current analysis was excess gestational weight gain. Medical
assistants at each health center measured women’s height and weight according to the
written standardized protocol of the health centers and entered the information into the
electronic health record. From the electronic health record, we collected height and self-
reported pre-pregnancy weight to calculate pre-pregnancy body mass index (BMI). Women
with a BMI = 18.5 to < 25 kg/mm? were considered to be normal weight, women with a
BMI =25 to <30 kg/mm?2 were considered to have overweight, and women with a BMI =30
kg/mm? were considered to have obesity. We also tracked weights from all clinical visits
during pregnancy and defined gestational weight gain as the difference between the last
documented weight prior to delivery (within 14 days of birth) and the first measured weight
when prenatal care was initiated in the first trimester. If a measured weight in the first
trimester was not available, self-reported weight was used, or last reported weight within the
9 months before pregnancy. In order to collect complete data from the electronic health
record, women were required to deliver a singleton birth at a Partners HealthCare affiliated
hospital between September 1, 2015 — May 31, 2018 to be included in analyses.
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The primary analysis contrasts gestational weight gain collected before and after
implementation of the First 1,000 Days program. Delivery data were collected before the
intervention began (9/1/2015-8/31/2016) and after implementation (3/1/2017-5/31/2018).
For the present study, our primary outcome of interest was the percentage of women with
excess gestational weight gain, defined as weight gain above the 2009 National Academy of
Medicine guidelines according to pre-pregnancy BMI.18 To create this measure, we
extracted longitudinal data from the electronic health records for 2,127 women, who
received care at either of the health centers, had a singleton birth, and delivered at a Partners
HealthCare-affiliated hospital between September 2015 (approximately one year prior to the
implementation of the program) through May 2018 (approximately 21 months after program
implementation and the date of our final electronic health record data pull). To be included
in the analyses, women needed to have received prenatal care at either health center, have
vital demographic and anthropometric information available (e.g. age, sex, race and
ethnicity, height, weights), have a pre-pregnancy or first trimester weight documented, and
have a weight measurement within 14 days of delivery. We excluded from analyses women
with pre-pregnancy BMI in the underweight category due to small sample sizes but included
all other BMI categories. The sample size for our analyses included 1,571 women, of whom
643 were in the pre-implementation group and 928 were in the post-implementation group.
A post-hoc analysis showed that a sample size > 191 women per group (pre- and post-
implementation; total N > 382) would have the power of 0.8 at a significance level of .05 to
detect a 13.2% reduction in the prevalence of excess gestational weight gain. Figure 3 shows
the study participant flow.

To assess potential unintended consequences of the program, we also examined birth weight,
birth weight for gestational age z-score, pre-term birth (<37 weeks), macrosomia, large-for-
gestational age, small-for-gestational age, and cesarean delivery as secondary outcomes. In a
subset of women in the post-implementation phase only (N=264), we also conducted
surveys in the first and third trimesters of pregnancy to assess implementation process
outcomes, e.g. awareness and satisfaction with the program and exposure to various
components of the program (Appendix 2). We were unable to evaluate changes in prevalence
of gestational diabetes due to incomplete data in the electronic health record for the pre-
implementation sample.

We summarize descriptive measures as mean (SD) or percentage, as noted, both for the
entire sample and by study period (e.g., comparing women before and after implementation
of the First 1,000 Days program). Pairwise Wilcoxon comparisons and chi-square tests were
used to compare differences between pre-implementation and post-implementation
measures.

To evaluate the associations of the First 1,000 Days program with our main outcome, we
used a quasi-experimental, pre-post design to examine differences in the proportion of
women with excess gestational weight gain before and after program implementation. We
decided a priori to stratify models by pre-pregnancy BMI category. Additional outcomes
included infant birthweight (in kilograms), birthweight for gestational age z-score, pre-term
birth (<37 weeks), macrosomia, large-for-gestational age, small-for-gestational age,
caesarean delivery, and implementation process outcomes. As a secondary analysis, we also
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examined outcomes according to degree of exposure to the programs’ components, e.g.
among women exposed to trained providers and patient education materials only (“systems-
change only” group) and the group of women who additionally received at least one (and up
to four) health coaching phone call from a First 1,000 Days health coach during pregnancy
(“systems-change plus coaching” group). We hypothesized that women exposed to more
components of the intervention would have better outcomes. We used SAS PROC LOGSITC
to calculate odds ratios for associations between variables and excessive gestational weight
gain and PROC GLM for analyses of mean differences in infant birthweight and birthweight
for gestational age z-scores. We ran models unadjusted and models controlling for infant
gestational age at delivery, maternal race and ethnicity, and public insurance status.

RESULTS

Data were collected on 2,127 women receiving prenatal care at the two intervention health
centers and delivering at an affiliated hospital from 9/1/2015 to 5/31/2018. Figure 3 shows
the distribution of women between the pre- and post-implementation groups, as well as those
in the intervention group who were exposed to the systems-level intervention components
only and those who additionally received individual health coaching.

There were 375 women who delivered in the 6-month period after the start of program
implementation and were excluded from pre- and post-intervention analyses given that the
intervention was not in place from the start of their prenatal care (washout period). The post-
implementation group included 928 women who were exposed to the First 1,000 Days
program from the initiation of prenatal care, and who had complete outcome and vital
demographic data. Six hundred forty-three women who delivered prior to start of the First
1,000 Days program and had complete outcome and vital demographic data comprised the
pre-implementation group. Women excluded for missing data did not differ from women
included in the study in terms of age, parity, race/ethnicity, public insurance status, or pre-
pregnancy BMI.

Table 1 shows demographic and clinical characteristics of women in the pre- and post-
implementation groups. Across both groups, women averaged approximately 30 years of age
and a majority identified as Hispanic. A greater proportion of women in the post-
implementation group (61% vs. 44%, unadjusted OR: 0.51 [95% CI: 0.42, 0.63]). were
publicly insured. This was likely due to inconsistency of reporting insurance type in the
electronic medical record system used in the pre-implementation period rather than a true
temporal trend; however final analyses are adjusted for this characteristic. Average pre-
pregnancy BMI was 28.1 kg/mm2, with roughly one-third of women in each of the normal,
overweight, and obese BMI categories, across both the pre- and post-implementation
periods.

Table 2 presents the unadjusted prevalence and adjusted odds of excess gestational weight
gain for women in the pre and post implementation groups. Among women with pre-
pregnancy BMI in the overweight range, enrollment in the program was associated with
lower prevalence (46.4% vs. 55.8%); and unadjusted odds (OR=0.69, 95% CI: 0.49, 0.97)
and adjusted odds (OR = 0.69, 95% CI: 0.49, 0.99) of excess gestational weight gain.
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Models were adjusted for gestational age at delivery, race and ethnicity, and public
insurance. The prevalence of excess gestational weight gain did not differ for women who
started pregnancy with a BMI < 25 kg/mm? or > 30 kg/mm2. Results of the multivariable
analyses after Bonferroni adjustment for multiple comparisons are available as Appendix 3
(a level of adjustment was P< . 0166).

In secondary analyses, we found that among women who began their pregnancy in the
overweight range, the lowest prevalence of excess gestational weight gain was observed
among those whose program exposure included individual-level health coaching (“systems-
change plus coaching”) in addition to the systems-level intervention components (Table 3).

We did not observe any unintended or adverse associations of program implementation on
birth weight, birth weight for gestational age z-score, pre-term birth (<37 weeks),
macrosomia, large-for-gestational age, small-for-gestational age, and cesarean delivery
(Table 2). For example, infant birth weight was 3.4 kgs in the pre- and post-implementation
groups (unadjusted OR: 0.001; 95% CI: —0.05, 0.06 and adjusted OR: 0.01; 95% CI: —-0.03,
0.06), with no change in birthweight for gestational age z-score (—0.04 pre-implementation
and —0.03 post-implementation). Pre-term birth rates were similar with 6.1% of women
delivering <37 weeks in the pre-implementation period and 6.9% of women in the post-
implementation period. Prevalence of cesarean birth was 24.3% pre-implementation and
21.6% post-implementation (unadjusted OR: 0.86, 95% CI: 0.68, 1.09 and adjusted OR:
0.80, 0.63, 1.03). Infant large for gestational age rates also did not change (9.8% pre-
implementation and 7.1% post-implementation, unadjusted OR: 0.71; 95% CI: 0.49, 1.01,
and adjusted OR: 0.74; 95% CI: 0.51, 1.07).

Among 286 women who responded to a 3 trimester survey (out of 293 women eligible,
98% response rate), 87% reported hearing of the First 1,000 Days program with 89% of
those reporting they were satisfied or very satisfied with their experience in the program.
(Appendix 2). Additionally, 73% of women reported they believed the program would
improve theirs and their family’s health and well-being. When asked about the components
of the First 1,000 Days program, 77% of women reported seeing a poster, 68% saw booklet,
63% received text messages, 15% watched videos, 74% received a call from a First 1,000
days coordinator, and 53% received a list of community and health center resources
(Appendix 2).

DISCUSSION

In this systems-level intervention, we found that >65% of women entered pregnancy with a
BMI in the overweight or obese range and approximately half of these women gained
excessive weight than recommended by National Academy of Medicine guidelines - a risk
factor for adverse pregnancy, birth, and neonatal outcomes.”19:20 After program
implementation, we observed a 31% reduction in odds and nearly 10% reduction in
prevalence of excess gestational weight gain among women who began their pregnancy with
an overweight BMI, and within this group there were stronger associations for those with
greater program exposure. However, similar associations were not observed among women
entering pregnancy with a BMI = 30 kg/m?- or < 25 kg/mmZ, suggesting that the program
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did not sufficiently influence changes to daily energy intake and expenditures necessary for
pregnant women of either normal weight or obesity to achieve optimal gestational weight
gain. Overall, the intervention components were feasible to deliver, acceptable to women,
and did not have adverse associations with maternal or infant birth outcomes.

The primary strengths of the First 1,000 Days program lie in its systems-level coordination
between clinical and public health programs co-located within community health care
centers to concurrently target individual health behaviors, health systems and technologies,
and socio-contextual risk factors for excess weight gain. Socio-contextual factors,?! such as
depression, stress,22 lack of social support, and limited access to affordable healthy foods
and exercise opportunities, also influence risk for excess gestational weight gain, particularly
among low-income and minority women?23 and can negate the positive associations of
individual-level counseling.24 To address this, First 1,000 Days program implemented
universal screening for social needs (e.g. food and housing security), stress and social
support, and used patient navigators to connect women with identified needs to public health
resources (e.g. WIC program), local community programs (e.g. food banks, low-cost gyms),
and health center-based social services. (Appendix 4). Prior data also indicate that prenatal
care providers often do not feel adequately prepared to provide diet and physical activity
counseling,25 however such counseling has been associated with an increase in appropriate
gestational weight gain.26 As such, we included universal trainings and support materials for
prenatal clinical staff to promote standardized gestational weight gain goal-setting and
counseling.

In recent years, an increasing number of prenatal interventions have employed mobile
technologies to help women achieve appropriate gestational weight gain.2”-29 The First
1,000 Days program implemented a text messaging campaign and informational videos to
provide counseling. A previous trial to decrease excess gestational weight gain among
women with overweight and obesity was similarly effective when delivered by mobile phone
compared to usual prenatal care.30 Additionally, in a pilot feasibility study of a health
coaching intervention that used phone calls, text messages, and emails to provide behavioral
support during pregnancy, women reported high satisfaction with health coaching services
delivered virtually.3!

Inherent limitations of our multi-component, systems-level intervention include inability to
differentiate which program components have the greatest magnitude of association for
specific women and the natural variability in exposure to the various program components.
Most gestational weight gain interventions to date have targeted individual-level behaviors,
with a 2015 Cochrane review showing an average 20% reduced odds of excess gestational
weight gain across the trials.32 A recent meta-analysis of coordinated clinical trials that
implemented a variety of lifestyle interventions to decrease excess gestational weight gain
showed a 14% lower prevalence of excess gestational weight gain among the composite
1,150 women randomized across all sites, when compared to usual care in racially and
socioeconomically diverse prenatal populations.33 Further, a 2017 meta-analysis of diet and
physical activity interventions demonstrated lower gestational weight gain in intervention
groups, and did not find variation of associations by age, parity, BMI, ethnicity, or pre-
pregnancy medical conditions.34 As such, it may be that interventions implemented at an
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individual level have higher effectiveness in preventing excess gestational weight gain
compared to more modest effects of system-wide changes. This could help explain why we
did not see differences among women in the normal weight category who were only exposed
to the systematic intervention components but were not eligible for the individualized
coaching and patient navigation. Thus, it is possible that the “dose™ of intervention received
by these normal weight women was insufficient to prevent excess gestational weight gain.
Similarly, we observed that women with overweight pre-pregnancy BMI who enrolled in our
program had the greatest reduction in excess gestational weight gain when they received
individualized health coaching in addition to the systematic components. However, many
individual-level lifestyle interventions would ultimately need to be scaled to a systems-level
when applied outside of randomized trials, which may weaken their effects.

Another limitation of the First 1,000 Days program is the inability for individual-level
randomization given implementation across the entire prenatal care system. Lack of
randomization can increase susceptibility to confounding by baseline differences between
the intervention and control groups, thus we included these characteristics in our adjusted
models. In addition, our pre-post quasi-experimental study design is susceptible to
confounding by temporal trends in gestational weight gain, however there were no known
contextual differences at the health centers between the pre- and post-intervention time
periods. Despite its limitations, the quasi-experimental study design demonstrates “real-
world” applicability and the efficacy of a systems-wide intervention.

The First 1,000 Days program demonstrates that excess gestational weight gain may be
targeted during the prenatal period for women who are overweight at the start of pregnancy
using a multi-component, systems-level intervention. However, our findings also suggest the
need for more intensive, evidence-based gestational weight management approaches for
women entering pregnancy with obesity. Application of systems-wide changes to address
excess gestational weight gain in additional prenatal care centers with a variety of population
characteristics and clinical formats will improve understanding of the reproducibility of our
findings. Ultimately, systems-level implementation of effective interventions to reduce
excess gestational weight gain in routine prenatal clinical care and public health programs
holds the potential to improve population-wide pregnancy outcomes and the long-term
health of mothers and their children.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Conceptual framework for the First 1,000 Days program. WIC, Special Supplemental
Nutrition Program for Women, Infants, and Children.
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First LOOODays®

Helping Families Be Healthy from the Beginning

The first 1,000 days is the time from the start
of pregnancy until your baby turns 2 years old.

It is an important
time for the health
of you and your
baby.

Figure 2.
Selected First 1,000 Days pregnancy program materials. Images (photographs) used under

license from Shutterstock.com.
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Healthy Weight Gain in Pregnancy

Your weight at the start of pregnancy was pounds.
Your weight gain in pregnancy should be about pounds.
At ___ weeks of pregnancy, you have gained pounds.

If you gain too much or too little weight, there are more health
risks for you and your baby. Plan to gain weight slowly:

e 1 to 4 pounds total during the first 3 months

e 2to 4 pounds each month for months 4 - 9

To help you gain weight slowly, focus on these 5 goals:

Eat a healthy diet.

Choose fruits & vegetables, eat foods
that are high in fiber, include protein
in most meals, and avoid fast foods.

Drink mainly water.

Your body is healthier without the sug-
ar and artificial sweeteners that are in
many other drinks.

Be physically active most days.
Get at least 30 minutes per day of
moderate-intensity activity,

like fast walking.

Get plenty of sleep.
Your body needs at least 8 hours
of sleep each night.

Know who you can ask for help.
Ask your doctor, midwife, nurse,
partner, friends, or family for help
when you need it.
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Figure 3.

v

Included in final analysis
(n=643)

A

Women who delivered
9/1/2016-5/31/2018
(washout period* and

postintervention)
(n=1,323)

A

v

Excluded (n=20)
Missing outcome data

(gestational weight gain): 8

Missing vital demographic

data: 12

Included in final analysis
(n=928)

Excluded (n=529)
Started prenatal care before
9/1/2016 and delivered in
the washout period: 344

.

l
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Refused or missed first-
trimester survey: 165

Missing vital demographic
data: 20

Systems-change only
(n=261 included in the
final analysis)

Systems-change and
individual coaching
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final analysis)

Intervention flowchart for First 1,000 Days prenatal program. *Washout period includes
deliveries from 9/1/2016 to 2/28/2017. Assumes women who started prenatal care in the first
trimester and delivered at 39 weeks of gestation are in the postintervention group. MGH,
Massachusetts General Hospital.
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Table 1.
Characteristics of Women Receiving Care in the Participating Community Health Centers, Prior to and
Following Implementation of the First 1,000 Days Program.
Participant Characteristics Overall N= 1571 | Pre-Implementation N=643 | Post-Implementation N=928 | P-value
Mean£SD or N (%)
Age, years 30.0+5.9 29.9+5.9 30.0+5.9 0.63
Parity 1.2+1.1 1.2+1.1 1.2+1.2 0.81
Race and ethnicity, n (%)
White, non-Hispanic 420 (26.7) 159 (24.7) 261 (28.1) 0.36
Hispanic or Latino 835 (53.2) 353 (54.9) 482 (51.9)
Black, non-Hispanic 123 (7.8) 55 (8.6) 68 (7.3)
Asian or Other, non-Hispanic 193 (12.3) 76 (11.8) 117 (12.6)
Public Insurance, n (%) 847 (53.9) 284 (44.2) 563 (60.7) <.001
Pre-Pregnancy BMI, kg/mm? 28.1+6.1 28.1+6.0 28.246.1 0.77
Pre-Pregnancy BMI Category*, n (%)
Normal Weight 538 (34.3) 223 (34.7) 315 (33.9) 0.59
Overweight 532 (33.9) 224 (34.8) 308 (33.2)
Obesity 501 (31.9) 196 (30.4) 305 (32.9)
GWG by pre-pregnancy BMI Category
Normal Weight 30.7£11.4 30.7£12.0 30.6+11.0 0.92
Overweight 25.9+11.8 27.1£11.6 25.1+11.8 0.06
Obesity 20.1+14.2 18.9+13.4 20.8+14.6 0.15
Gestational age at delivery, weeks 39.2+1.8 39.3+1.8 39.2+1.8 0.66
C-section, n (%) 356 (22.7) 156 (24.3) 200 (21.6) 0.21
Preterm birth, n (%) 103 (6.6) 39 (6.1) 64 (6.9) 0.51
Infant birth weight, kgs 3.4+0.5 3.410.6 3.440.5 0.96
Birth weight for gestational age z-score -0.03+0.94 -0.04+0.97 -0.03£0.91 0.83
Infant large for gestational age, n (%) 129 (8.2) 63 (9.8) 66 (7.1) 0.06
Macrosomia, n (%) 163 (10.4) 75 (11.7) 88 (9.5) 0.16
Infant small for gestational age , n (%) 183 (11.7) 80 (12.5) 103 (11.1) 0.41

*
Women who started pregnancy with a BMI < 18.5 (underweight) were excluded from the analysis due to a very small number.

Abbreviations: BMI (Body Mass Index); GWG (Gestational Weight Gain)

Note: Percentages in the table may not sum to 100 due to rounding.
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