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Abstract

BACKGROUND: Women with elevated body mass index are encouraged to lose weight before
pregnancy, but no trials have tested the effects of prepregnancy weight loss on health outcomes.

OBJECTIVE: This study aimed to determine whether prepregnancy weight loss reduces
gestational weight gain and improves pregnancy outcomes.

STUDY DESIGN: Pragmatic randomized clinical trial was conducted between May 2015 and
October 2019 at Kaiser Permanente Northwest, an integrated health system. Data collection was
blind to condition assignment. Eligible participants were women aged 18 to 40 years with a body
mass index of =27 kg/m2 who were planning pregnancy within 2 years. Recruitment contacts were
sent to 27,665 health system members who met age and body mass index criteria; 329 women
attended screening visits, and 326 were randomized. They were randomized to either a behavioral
weight loss intervention or usual care control. The intervention consisted of health coaching phone
sessions weekly for 6 months and then monthly for 18 months or until end of pregnancy. We used
logistic regression to examine the a priori primary hypothesis that participants in the intervention
would be less likely to exceed National Academy of Medicine guidelines for gestational weight
gain during each trimester and overall. Secondary and exploratory outcomes included absolute
weight gain before and during pregnancy and perinatal and newborn outcomes.

RESULTS: Of the 326 participants, 169 had singleton pregnancies lasting =14 weeks (analytical
cohort: intervention, 89; control, 80). At baseline, mean age was 31.3£3.5 years, and body

mass index was 34.8+5.8 kg/m2. Participants in the intervention group lost more weight before
pregnancy than those in the control group (=0.25+0.51 vs —0.03+0.21 kg/wk; P<.001). However,
participants in the intervention group gained more weight than those in the control group in

the second trimester (0.42+0.26 vs 0.33+0.28 kg/wk; P=.04) and third trimester (0.56+0.37 vs
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0.43+0.33 kg/wk; P=.02) and overall (13.2+8.20 vs 10.3£7.41 kg; P=.03). Nevertheless, arms did
not differ in rates of exceeding gestational weight gain guidelines at any time point. Spontaneous
pregnancy loss was less common in the intervention arm than in the control arm (8 [4.9%] vs

19 [11.8%]; odds ratio, 0.39 [0.16-0.92]), but we found no other differences in the secondary or
exploratory outcomes.

CONCLUSION: Participation in the prepregnancy weight loss intervention had no effect on
women’s likelihood of exceeding gestational weight gain guidelines. Although the intervention
group successfully lost weight before conception, the intervention group was associated with
greater weight gain in late pregnancy. To effectively reduce weight throughout pregnancy and
improve maternal and child outcomes, prepregnancy weight loss interventions may need to be
combined with intensive weight management that continues throughout delivery.

Keywords

behavioral weight loss intervention; gestational weight guidelines; obesity; overweight;
prepregnancy; prenatal counseling; weight management

Both starting pregnancy with an elevated body mass index (BMI) and gaining an
excessive amount of weight during pregnancy are associated with adverse pregnancy
outcomes.12 Because of this, guidelines encourage women with elevated BMIs (about
half of reproductive-aged women)?3 to lose weight before conception and avoid excessive
gestational weight gain (GWG).* However, no studies have prospectively evaluated how
weight management started before pregnancy affects GWG or birth outcomes.®

We conducted a pragmatic randomized clinical trial to test the efficacy of a behavioral
weight management intervention initiated before pregnancy for women who were
overweight or obese and were planning pregnancy.® The intervention consisted of
individualized health coaching phone sessions. We hypothesized that women assigned to
the intervention would lose more weight before pregnancy and gain less weight during
pregnancy than women assigned to a usual care control arm, resulting in a lower likelihood
of exceeding National Academy of Medicine (NAM) guidelines for GWG,*7 lower infant
birthweight, and better perinatal outcomes.

Materials and Methods

Study setting

We recruited participants from Kaiser Permanente Northwest (KPNW), a nonprofit
integrated healthcare system serving individuals in Oregon and Southwest Washington. The
study was conducted and reported in accordance with a previously published protocol® that
was approved by the KPNW institutional review board. A Data and Safety Monitoring
Board provided independent study monitoring.

Participants

We used electronic medical records (EMR) to identify potentially eligible participants.
Between May 2015 and September 2016, we contacted all female KPNW members aged 18
to 40 years with BMIs =27 kg/m? via letters, emails, and text messages. Interested women
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attended information sessions outlining eligibility criteria including that they be planning
pregnancy in the next 2 years, not currently pregnant, and not have conditions or be on
medications that would affect weight loss or participation.® Eligibility of interested women
was confirmed at a screening visit through questionnaires and interviews with research staff.

Baseline visit and initial session

Intervention

Intervention

At a baseline visit, participant’s height and weight were recorded in light indoor clothing
with their shoes removed; weight was measured with a regularly calibrated digital

scale. Participants were then randomized to the intervention or control arm (1:1 ratio).
Randomization was stratified by age (<30, =30), BMI (27-30, 31-35, =36 kg/m?), and parity
(0, =1). Allocation was concealed until the randomization button was pressed.

Women assigned to the intervention group attended an introductory session, reviewing

the study goals and website (~30-40 minutes). Women in the control group were given
information on having a healthy pregnancy (~5-10 minutes); participants in the intervention
group received this information in later sessions.® All women received routine prenatal care
through their obstetrical provider. To foster retention, the study team sent yearly birthday
and holiday cards.

The intervention was designed to be implementable in a wide variety of settings and
consisted of individualized 20-to 30-minute telephone counseling sessions with the health
coach, a trained behavioral interventionist, and access to a personalized intervention
website.® Sessions occurred weekly for 6 months and then monthly for 18 months or until
end of pregnancy (mean, 42 sessions).

Participants were encouraged to lose weight before pregnancy (0.2-0.4 kg/wk) by following
the dietary approaches to stop hypertension dietary plan without sodium restriction8 at a
customized caloric target set using the Harris-Benedict equation® and to exercise, working
toward 2 daily goals: 60 minutes of moderate-intensity physical activity and walking at least
10,000 steps. Intervention goals are shown in Table 1. When a participant reported becoming
pregnant, they continued participating in the intervention with the primary goal changed to
keeping GWG within NAM guidelines (Table 2) and with modifications to their dietary plan
and caloric target.

fidelity

Mean duration in the intervention was 17.9 months. Completion rates were 70.9% and
73.3% for weekly and monthly phone calls, with average lengths of 21.8 and 20.1
minutes per completed call, respectively. Among women who became pregnant during the
intervention, weight, food, and exercise were logged on the study website with a mean

of 4.5, 4.3, and 4.8 times per week during the weekly phase and 2.3, 1.9, and 2.5 days

per week during the monthly phase, respectively; among those who did not experience
preghancy during the intervention, weight, food, and exercise were logged on the website
with a mean of 3.1, 3.4, and 3.5 times per week during the weekly phase and 0.9, 1.0, and

Am J Obstet Gynecol. Author manuscript; available in PMC 2024 December 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeBlanc et al. Page 4

1.1 days per week during the monthly phase, respectively. One participant dropped out of the
intervention.

Outcome measures

Our primary outcome variable was whether women exceeded NAM guidelines for GWG

in each trimester (in the full analytical cohort) and overall (for pregnancies lasting =37
weeks). GWG was chosen because it is associated with increased risk of infants who are
large for gestational age (LGA), cesarean delivery, gestational hypertension (HTN-P), and
gestational diabetes mellitus (GDM).19-17 We examined trimester-specific GWG because
the rate and causes of weight gain vary across pregnancies*16:18 and early and late GWGs
may have different associations with outcomes.16:19.20 Secondary outcomes included mean
weight change before and during pregnancies, offspring birthweight, and birthweight relative
to gestational age z-score.2! In exploratory analyses, we examined perinatal outcomes and
adverse events.

We assessed outcome variables through EMR follow-up. EMR data were collected by
clinical staff during the course of routine medical care, and the staff were unaware of the
study. Past research has documented the accuracy of EMR weight, including in populations
of pregnant women.22-26 \We were unable to obtain data from 4 participants (2.3%) who left
KPNW before giving birth (Figure 1).

Maternal weight outcomes—\We captured the following maternal weights in the EMR:
self-reported prepregnancy weight (reported to obstetrical providers at first prenatal visit),
weight at end of first trimester (14 weeks’ gestation+20 days) and second trimester

(28 weeks’ gestation+20 days), and last recorded weight before delivery. Self-reported
prepregnancy weight was used as a surrogate for weight at conception because this
measurement method has been validated in research contexts.11:27-32 However, if self-
reported prepregnancy weight was unavailable, we used measured weight at first prenatal
visit if before 11 weeks’ gestation (8 [4.7%]; correlation, 0.99). Preconception weight
change was calculated as weight change from randomization to self-reported prepregnancy
weight (or measured weight at first prenatal visit) in both kilograms per week and total
kilograms. Trimester-specific GWG was calculated as kilograms per week; total GWG in
kilograms was calculated for those who delivered at or after 37 weeks’ gestation (141
women). Each GWG measurement was categorized as exceeding or not exceeding NAM
guidelines on the basis of prepregnancy BMI.

Offspring weight outcomes—We collected newborn birthweight, estimated date of
delivery (EDD), and date of birth (DOB) from the EMR. We calculated date of conception
(DOC=EDD-40 weeks) and gestational age at birth (DOB-DOC).

Perinatal outcomes and adverse events—The variables below were identified by
EMR codes and then adjudicated by blinded medical chart review (E.S.L., K.\V.):

GDM was based on clinical diagnosis by obstetrician, oral glucose tolerance test results,33
and/or referral to diabetes case management.
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Preterm birth was defined as delivery before 37 weeks’ gestation.

HTN-P included hypertension with onset during pregnancy, preeclampsia, and eclampsia.
Cesarean delivery was based on delivery notes.

LGA was defined as birthweight =90th percentile for gestational age.

Maternal adverse events included spontaneous pregnancy loss before 20 weeks’ gestation,
bone fracture at any site, and hospitalization unrelated to delivery.

Infant adverse events included fetal death (loss after 20 weeks’ gestation); small for
gestational age (birthweight <10th percentile for gestational age); hypoglycemia requiring
treatment; respiratory distress requiring oxygen, continuous positive airway pressure, or
mechanical ventilation; and congenital anomalies.

Demographics—Self-reported age, race, ethnicity, income, education level, and
information about previous pregnancies were collected at baseline and supplemented by
EMR review.

Other variables—We determined whether participants received fertility treatment after
randomization, a potential confounding variable, on the basis of EMRs of fertility
medication dispensing and/or procedures. Diet and exercise levels at 20 weeks and
satisfaction with the intervention were collected via electronic questionnaires and will be
the subject of future analyses.

Power calculations

We conducted sample size calculations for our primary outcome, exceeding NAM guidelines
for GWG, to detect a 20% difference between the 2 arms, which translates into a clinically
meaningful difference.ll To detect a 20.5% difference at 80% power with an alpha level of
0.05, we needed 75 pregnancies in each arm. Historic EMR data suggested a 50% pregnancy
rate in our population, yielding a recruitment target of 300 women.

Statistical analyses

Analyses were based on modified intention-to-treat principles.3#3% We included pregnancies
lasting at least 14 weeks, including pregnancies that did not result in live births or were
ongoing at study end; pregnancies were included in analyses for trimesters for which they
could contribute data (Table 3). We only included singleton pregnancies because multiple
gestation pregnancies have different weight gain recommendations.# Pregnancy rate did not
differ between the 2 arms (54% in the intervention group vs 49% in the control group). All
randomized participants were included in adverse event analyses, regardless of pregnancy
status.

We adjusted for multiple comparisons in primary analyses using Bonferroni correction. For
exploratory analyses, no correction was applied. Given the small amount of missing data
(Table 3), no missing data imputation methods were applied. All analysis assumptions were
verified.
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For the primary analysis, we compared rates of exceeding NAM guidelines for GWG

for each trimester and overall between the intervention and control arms using logistic
regression. For the secondary outcome, we used linear regression models to compare
continuous measures of trimester-specific GWG and total GWG across arms. We controlled
for weight at randomization in both models. Baseline demographic factors were not included
in models as they did not differ between arms. Because the intervention was delivered in a 6-
month intensive phase (weekly contact) followed by a maintenance phase (monthly contact)
for up to 18 additional months and because pregnancy onset could occur at any time, women
had varying amounts of intervention exposure. We therefore further stratified analyses on
the basis of time from randomization to becoming pregnant using the following 3 strata:
intensive phase (0-6 months), maintenance phase (6—24 months), and after maintenance
phase (>24 months).

In additional secondary analyses, we compared offspring birthweight between the 2 arms
using 2-sample ztests. In exploratory analyses, we used unadjusted logistic regression
models to compare rates of each binary perinatal outcome and adverse events between the 2
arms. In addition, for maternal events, we adjusted for whether outcome had occurred in a
prior pregnancy.

Sensitivity analyses examined results stratified by BMI status at pregnancy onset, excluded
women who received fertility treatment, and used measured weight at first prenatal visit
instead of self-reported prepregnancy weight. In exploratory analyses, we stratified results
by GDM status.

Results

Participants

Of 329 women assessed for eligibility, 326 were eligible and randomized to the intervention
group (n=164) or control group (n=162). The analytical cohort comprised 169 participants
(89 in the intervention group and 80 in the control group) who had singleton pregnancies
lasting =14 weeks (Figure 1). Demographics at randomization did not differ between the 2
arms in the analytical cohort (Table 4). In the intervention arm, 90% of participants were
still participating in health coaching visits at the onset of pregnancy: 34% transitioned from
weekly to monthly sessions during pregnancy, whereas 56% had only monthly sessions
throughout pregnancy. Women in the analytical cohort were younger, had lower weights,
were less likely to be nulliparous, and had higher incomes than women who were not in the
cohort (Table 5).

Outcomes

Weight loss before pregnancy onset

Women lost 3.7+8.3 kg (3.5% of randomization weight) in the intervention arm and
0.6+8.1 kg (0.5%) in the control arm before pregnancy (0.25+0.51 vs 0.03+0.21 kg/wk;
P<.001) (Figure 2). Overall, BMI decreased by 1.32+2.86 kg/m? in the intervention arm
and 0.25+2.93 kg/m? in the control arm (P=.02). A total of 13 participants (15.5%) in the
intervention group dropped from the obese to overweight category between randomization
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and pregnancy onset, compared with 4 participants (5.3%) in the usual care group (P=.04),
although all women remained in the overweight or obese category (Table 4).

Gestational weight gain

There was no significant difference in percentage of participants exceeding NAM guidelines
for GWG between the 2 arms in any trimester or overall (Table 6). Mean weight gain

was actually higher in the intervention arm in the second (0.42+0.26 vs 0.33+0.28 kg/wk;
P=.04) and third (0.56+0.37 vs 0.43%0.33 kg/wk; P=.02) trimesters, leading to higher
overall weight gain among the cohort with term pregnancies =37 weeks (141 women;
13.24+8.20 vs 10.32+7.41 kg; P=.03). Results were the same in sensitivity analyses

in which we (1) examined effects of the intervention separately for those who were
overweight or obese at pregnancy onset, (2) used measured weight at first prenatal visit

for all participants rather than self-reported prepregnancy weight, (3) excluded women who
underwent fertility treatments, and (4) examined effects on women with and without GDM
diagnoses separately.

Weight outcomes stratified by time in intervention arm before pregnancy onset

In prespecified stratified analyses, among those who became pregnant within 6 months and
between 6 and 24 months of randomization (ie, those still receiving the intervention at the
time of conception), participants in the intervention group lost significantly more weight
before pregnancy (<6 months [30], —0.64+0.75 kg/wk; 6-24 months [47], —0.09+0.16
kg/wk) than participants in the control group (<6 months [26], —0.11+0.36 kg/wk; P<.001;
6-24 months [35], 0.00+0.15 kg/wk; P=.005) (Figure 3). Among those who became
pregnant after the intervention’s completion (>24 months), there was no difference between
the 2 arms in weight change before pregnancy between intervention (9) and control arms
(18) (0.04+0.06 vs —0.03+0.10 kg/wk; P=.09).

Participants who became pregnant during the maintenance phase of the intervention (6-24
months) gained significantly more weight in the second and third trimesters than participants
in the control group who became pregnant 6 to 24 months after baseline. Although
participants in the intervention group (40) with term pregnancies in this stratum gained more
weight overall (14.1+7.7 kg) than those in the control group (30) (10.0+7:9; P=.04), they
were not significantly more likely to exceed overall GWG guidelines (72.5% vs 50.0%; odds
ratio, 2.64; 95% confidence interval [C1], 0.97-7.14) (Table 7). There were no significant
differences between the 2 arms in GWG or likelihood of exceeding GWG guidelines for
those who became pregnant less than 6 months or more than 24 months from randomization.

Newborn weight, perinatal outcomes, and adverse events

We found no significant differences between the 2 arms in preplanned analyses of newborn
birthweight or perinatal outcomes (Table 8). Across the entire cohort, fewer in the
intervention arm experienced spontaneous pregnancy loss than in the control arm, but other
adverse events did not differ between the 2 arms.
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Principal findings

Results

Participation in a successful prepregnancy behavioral weight loss intervention had no
significant effect on women’s likelihood of exceeding NAM guidelines for GWG compared
with usual care. However, participants in the intervention group—especially those in the
maintenance phase during pregnancy—gained significantly more weight during the second
half of pregnancy than those in the control group, becoming indistinguishable from controls
by the end of pregnancy.

Previous research has identified effective interventions to limit GWG.36 However, those
interventions usually do not start until after critical periods of fetal programming and
placental development. As a result, multiple organizations recommend women who are
overweight or obese to lose weight before becoming pregnant.37-39 To our knowledge, this
is the first trial to test this recommendation by examining the impact of a prepregnancy
behavioral weight loss intervention. Our results are consistent with a recent observational
study finding that among women with BMIs over 25 kg/m? at conception, those with weight
loss in the year before pregnancy experienced 2.8 kg more GWG than women with stable
weight before pregnancy.®? In contrast, the Finnish RADIEL randomized control trial (RCT)
found no differences in GWG between those who received a health education intervention
before and during pregnancies and those who did not.#! The RADIEL intervention was

less intense than in the Prepare intervention (quarterly contacts, with 38% having only 1
visit before pregnancy) and did not contain behavior change components. Furthermore, it

is difficult to compare their findings with ours because weight change before pregnancy
was not reported and some women had BMIs <25 kg/m? and therefore did not need to lose
weight.

Clinical implications

These data are consistent with findings that risk of weight regain in nonpregnant adults
increases after an intensive weight loss phase.#2-44 Although frequent intervention contact
has been shown to be key to successful weight loss and maintenance,*® contact rates were
low (none to monthly) for participants by mid to late pregnancy, as nearly all participants
had moved beyond the intensive phase by the last trimester. Because weight loss induces
changes in energy regulation that promote subsequent weight regain and weight cycling,4446
pregnancy could exacerbate the tendency to regain lost weight through hormonal changes
that elevate appetite,*” concurrent with reduced social pressure to control weight.48:49

Although remote interventions are not typically as powerful as in person, the prepregnancy
weight loss in the Prepare intervention arm (=3.7 kg) exceeded the average weight loss

in the systematic evidence review on obesity management in nonpregnant adults (-2.4 kg;
95% CI, —2.8 to —1.9) that was the basis for the US Preventive Services Task Force’s
B-level recommendation to “offer or refer adults with obesity to intensive, multicomponent
behavior-based weight loss and weight loss maintenance interventions.”>%:51 The degree

of prepregnancy weight loss in the Prepare study has been shown to have considerable
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metabolic benefits in nonpregnant populations, including improved insulin sensitivity, g-cell
function, blood pressure, triglyceride concentrations, and lean muscle mass.>2 Consistent
with an improved metabolic environment, participants in the intervention arm had a 10%
lower absolute rate of GDM than in the control arm (25% vs 35%, respectively), but we had
insufficient power to evaluate whether or not a difference of this size was due to chance.

In addition, the intervention arm of the full cohort had a 50% reduced risk of spontaneous
pregnancy loss than the control arm (5% vs 12%). This difference was significant, further
indicating that prepregnancy weight loss may have had favorable effects on the early
intrauterine environment.>3

Research implications

We examined GWG by trimester because of emerging data on the importance of the first-
trimester intrauterine environment for long-term outcomes for mothers and offspring.17.19.54
Because the first-trimester environment is influenced by prepregnancy weight, prepregnancy
weight loss could affect postpartum health of mothers and children regardless of GWG

in later pregnancy.17:19:54 Although our data show similar weights at delivery, we do not
know how lower weights at conception and the first trimester will impact postpartum weight
retention or childhood growth. To best inform clinical guidelines, more long-term data are
needed.

Strengths and limitations

A challenge with conducting prepregnancy RCTs is uncertainty about number of
participants that will experience pregnancy. We met our recruitment goals, exceeding
our target pregnancies by 12%. We had high retention (98%), which we attribute to
EMR outcome collection and our low-burden intervention. Pregnancy is an ideal time to
utilize EMR weights for research because women have frequent weight measurements;
these weight data are also used during frontline clinical decisions. Previous work has
demonstrated research weights are comparable with EMR weights; furthermore, any
measurement error would be distributed equally between the 2 arms.

Our pragmatic design was responsive to variable pregnancy onset, which is consistent

with what would occur when prepregnancy weight loss programs are implemented in
clinical settings. Although this led to variability in intervention intensity before and during
pregnancies, we accounted for this in our stratification analyses. However, the number of
women in some of the categories (particularly the number of women in each arm who
became pregnant after the intervention) was quite small, leading to large Cls and reducing
the robustness of conclusions about these groups. Small sample sizes also precluded testing
for intervention effects on secondary and exploratory outcomes within each stratum.

Our study sample was limited in that most participants were white and highly educated
relative to the broader population. Furthermore, because the trial was conducted within the
KPNW integrated healthcare system, the mix of insurance types does not reflect the broader
population. We chose a phone-based prepregnancy weight loss intervention so that it would
be widely implementable among many different settings and populations, including those
with limited access to attend frequent sessions in person. It is not known, however, whether
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the effects of implementing the intervention would be similar in a more diverse sample. As
such, future research would need to examine effects in a variety of settings as the impact of
any intervention likely depends on social, environmental, and individual factors.>°

Although the Prepare intervention resulted in prepregnancy weight loss, which may have
improved the early intrauterine environment, it also had the unintended consequence of
greater GWG in later pregnancy. Efforts aimed at improving weight in the earliest stages
of pregnancy may need to be combined with intensive weight management that continues
through delivery.
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AJOG at a Glance
Why was this study conducted?

This study aimed to determine the effect of intentional weight loss before pregnancy on
gestational weight gain and pregnancy outcomes.

Key findings

A prepregnancy behavioral weight loss intervention had no effect on adherence to
gestational weight guidelines. However, participants in the intervention group gained
significantly more weight during pregnancy than those in the control group (13.2 vs 10.3

kg).
What does this add to what is known?

Although practice guidelines recommend that women who are overweight or obese lose
weight before pregnancy, no previous trials have tested the effects of prepregnancy
weight loss on gestational weight gain or pregnancy outcomes. This trial showed that
intentional weight loss before pregnancy did not impact adherence to weight gain
guidelines during pregnancy and, instead, resulted in increased gestational weight gain.
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Assessed for eligibility
N=329
v
Enrolled into trial
N=326
= ' v
Randomized to Randomized to
Intervention Usual Care
Loss to follow-up (N=1) N=164 N=162
Withdrew from study (N=1) Loss to follow-up (N=2)
v v
Determined pregnancy status at end of Determined pregnancy status at end of follow-up
follow-up N=162 (98.8%) N=160 (98.8%)
I I
v v v v v v
No Pregnancy | | Twin Pregnancy Singleton Singleton Twin Pregnancy | | No Pregnancy
=14 weeks N=1 Pregnancy Pregnancy N=4 214 weeks
N=71 =214 weeks 214 weeks N=73

N=90 (55.6%) N=83 (51.9%)

Medical record
data not available
N=1

Medical record
data not available
N=3

v v

Intervention pregnancies

N=89 (98.9%)
(N=85 delivered, N=1 currently pregnant,
N=3 pregnancy loss)

Usual care pregnancies

N=80 (96.4%)
(N=76 delivered, N=3 currently pregnant,
N=1 pregnancy loss)

FIGURE 1. CONSORT diagram
CONSORT, Consolidated Standards of Reporting Trials.
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Mean Weight (kg)
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Usual Care
Intervention

105
|

100
|

90

Randomization —
Pregnancy Onset —

End of 1sttrimester —
End of 2nd trimester —

Time of Weight Measurements

FIGURE 2. Gestational weight gain between intervention and usual care groups

The numbers in analyses decrease in later time points in pregnancy as shown in Table 6.

*p<.001; TA<.05.
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—e— Usual Care

Intervention
Y T ——. _——
s Pregnancy Onset within 6 months of randomization
/ o
/ ® S .
R ° e
- . o
= Pregnancy Onset in 6-24 months of randomization
e = —“‘R.
Pregnancy Onset beyond 24 months of randomization
I I I I T
5 3 5 o 5
N Q £ £ £
5 & 1= i5 E
° s 3 ° °
c = =
< = = o~ {3p]
o g 5 b 5
o ° - °
v S v

Time of Weight Measurements

FIGURE 3. Gestational weight gain stratified by time from randomization to pregnancy onset
The numbers in analyses: 30 participants in the intervention group and 26 in the control

group had pregnancy onset within 6 months of randomization; 47 participants in the
intervention group and 35 in the control group had pregnancy onset in 6 to 24 months

of randomization; and 9 participants in the intervention group and 18 in the control group
had pregnancy onset beyond 24 months of randomization. The numbers in analyses decrease
in later time points in pregnancy as shown in Table 7. */<.05.
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Overall Prepare intervention goals

Goal

TABLE 1

Specific instructions

Page 18

Be an active and engaged participant

Keep health coach appointments
Use study website

Set short-term goals and action plans

Manage calories to be within your customized
calorie target?

Use a meal pattern guide
Control portion sizes
Replace high-calorie with lower-calorie foods

Limit sweets and sugar-sweetened beverages

Follow the DASH dietary eating pattern for a
healthy diet every day

Eat 8-12 servings of fruits and vegetables
Eat 3 servings of low-fat dairy
Limit unhealthy fat intake

Aim for 6 small meals and snacks

Increase your daily physical activity

Find ways to move more; aim for 10,000 steps

Exercise daily (gradually work up to 60 min of moderate-intensity exercise)

Follow your doctor’s advice

Keep records

Weigh yourself at least weekly
Track everything you eat and drink

Track your exercise

DASH, dietary approaches to stop hypertension.

a .. - . . . . . . .
Initial calorie needs were set using the Harris-Benedict equatlon.9 Coaches modified calorie targets as needed to meet weight loss and

maintenance goals.
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The 2009 NAM guidelines for GWG

TABLE 2

Rates of weight gain in

Page 19

Prepregnancy BMI Prepregnancy BMI Rates of weight gain in second and third trimester Total weight gain
category range (kg/m?) first trimester (kg) (kg/wk) (kg)

Underweight <185 0.5-2.0 0.44-0.50 12.5-18.0

Normal weight 18.5-24.9 0.5-2.0 0.35-0.50 11.5-16.0
Overweight 25.0-29.9 0.5-2.0 0.23-0.33 7.0-115

Obese (includes all =>30.0 0.5-2.0 0.17-0.27 5.0-9.0

classes)

BMI, body mass index; GWG, gestational weight gain; NAM, National Academy of Medicine.
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TABLE 5

Page 23

Demographics of women who experienced pregnancy lasting at least 14 weeks (analytical cohort) vs those
who did not experience pregnancy lasting at least 14 weeks (not included in analyses)

Pregnancy at 214 wk
(included in analyses)

No pregnancy at =14 wk (not

Variable Overall (N=326) (n=169) included in analyses) (n=157) P value
Age at randomization, y (mean [SD]) 31.7 (3.8) 31.3(3.5) 32.1(4.1) .04
Weight, kg (mean [SD]) 100.7 (21.7) 95.3 (17.2) 106.4 (24.4) <.001
BMI, kg/m? (mean [SD]) 36.8 (7.3) 34.8(5.8) 38.8(8.2) <.001
Patients with a BMI of 27.0-29.9 59 (18.1) 37 (21.9) 22 (14.0) <.001
Patients with a BMI of 30.0-34.9 104 (31.9) 65 (38.5) 39 (24.8)
Patients with a BMI of =35.0 163 (50.0) 67 (39.6) 96 (60.2)
Race .56
White 264 (81.0) 142 (84.0) 122 (77.7)
Asian 5 (1.5) 2(1.2) 3(1.9)
American Indian or Alaska Native 1(0.3) 0 (0.0) 1(0.6)
Native Hawaiian or Other Pacific Islander 1 (0.3) 0 (0.0) 1(0.6)
Black 13 (4.0) 7(4.1) 6(3.8)
>1 race 35 (10.7) 14 (8.3) 21 (13.4)
Did not wish to report 7(2.2) 4(2.4) 3(1.9)
Hispanic ethnicity 13
No 302 (92.6) 153 (90.5) 149 (94.9)
Yes 23(7.1) 16 (9.5) 7(4.5)
Do not wish to report 1(0.3) 0 (0.0) 1(0.6)
Education .25
High school graduate or GED certificate 55 (16.9) 24 (14.2) 31(19.8)
Technical school graduate 23(7.1) 10 (5.9) 13(8.3)
College graduate or higher 248 (76.1) 135 (79.9) 113 (72.0)
Income .04
<$45,000 43(13.2) 20 (11.8) 23 (14.7)
$45,000-$89,999 162 (49.7) 76 (45.0) 86 (54.8)
>$90,000 110 (33.7) 69 (40.8) 41 (26.1)
Did not wish to report 11 (3.4) 4(2.4) 7 (4.5)
Previous live birth 109 (33.4) 71 (42.0) 38 (24.1) <.001

Data are presented as number (percentage), unless otherwise specified.

BM|, body mass index; GED, General Educational Development; SD, standard deviation.
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Odds of exceeding NAM gestational weight gain (GWG) guidelines during pregnancy in intervention group vs

usual care control group

Intervention Group N=89&

Usual Care Control Group N=802

Odds Ratio (OR) (95%

Percentage Percentage Cl)
Stage of pregnancy N exceeding/total N exceeding N exceeding/total N exceeding
First trimester 36/86 41.9% 32/79 40.5% 1.06 (0.57, 1.97)
Second trimester 59/82 72.0% 53/78 67.9% 1.21 (0.62, 2.38)
Third trimester 65/82 79.3% 54/75 72.0% 1.49 (0.71, 3.10)
Total GWGH 50/75 66.7% 36/66 54.5% 1.67 (0.84, 3.30)

a . . . . . ] . L
Total Ns are lower at later time points due to pregnancy loss, pregnancies that were ongoing at time of final data collection, and missing data (see

Table 3 for reasons for missing data);

bTotaI GWG analyses only included those who had full term delivery (=37 weeks).
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