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Abstract

Background: Healthier lifestyles in early pregnancy are associated with lower rates
of pregnancy complications, childhood adiposity, and maternal and child cardio-
vascular risks. However, it is not known whether lifestyle coaching initiated prior to
pregnancy can affect behavior and attitudes during pregnancy.

Methods: Three hundred and twenty six women planning pregnancy within 2 years
with BMI >27 kg/m? were randomized to a behavioral weight loss intervention or to
usual care. Analyses reported here examined the intervention’s impact on mid-
pregnancy diet quality and activity levels; program acceptability; and effects of
pregnancy on intervention engagement.

Results: One hundred and sixty eight participants experienced pregnancy during the
study (intervention: 91; usual care: 77). From randomization to mid-pregnancy,
participants who received the intervention had larger increases in fruit intake than
usual care participants (+0.67 vs. +0.06 cups; p = 0.02) and engaged in more
vigorous-intensity activity (3.9 [5.5] vs. 1.2 [3.0] Met-hr/week p = 0.002) and sports/
exercise (17.0 [14.1] vs. 11.0 [9.5] Met-hr/week; p = 0.03); the groups also differed
in changes in sedentary time (—4.9 [15.0] vs. +0.5 [7.6] Met-hr/week; p = 0.02).
Intervention satisfaction was high (>80%), and experiencing pregnancy during the
intervention was associated with higher engagement.

Conclusion: A coaching-based intervention beginning in pre-pregnancy successfully
helped women attain healthier diet and exercise habits in mid-pregnancy.

Clinical trials registration: Registered with ClinicalTrials.gov, NCT02346162, first
registered on January 26, 2015, before date of initial participant enrollment (May
2015), https://clinicaltrials.gov/ct2/show/NCT02346162.

KEYWORDS
antenatal lifestyle, diet, exercise, lifestyle intervention acceptability, pre-pregnancy behavioral
lifestyle intervention
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1 | INTRODUCTION

Overweight or obesity affects over 50% of reproductive-aged
women.! This is of particular concern because maternal body mass
index (BMI), diet, and physical activity at pregnancy onset have a
strong influence on the metabolic environment in which the fetus
starts its development. Maternal obesity during early pregnancy has
consistently been linked to adverse pregnancy complications,
offspring birthweight, and offspring risk of obesity later in life.2%°
Women who have overweight and obesity are also at high risk of
excess early-pregnancy weight gain,?® which may be a critical risk
factor for adverse pregnancy and offspring outcomes.?27-34

The National Academy of Medicine (NAM; formerly the Institute
of Medicine) recommended in 2009 that women begin pregnancy
with a normal BMI, and made recommendations for healthy gesta-
tional weight gain (GWG).3® Since then, there have been over 60
trials that have examined lifestyle interventions initiated during
pregnancy (usually in the late first or early second trimester) to limit
GWG. However, these interventions may be too late to affect the
first-trimester metabolic environment, which has been shown to be
critical to long-term offspring outcomes.??”-3* To address this
shortcoming, the Prepare randomized clinical trial examined the
impact of a weight loss initiated prior to pregnancy on maternal
weight over the course of pregnancy.®638

The periconceptional period may be a “teachable moment” when
women are motivated to adopt risk-reducing health behaviors to
improve their likelihood of pregnancy, reduce risk of complications
during pregnancy, and protect their baby's health.3®> Accordingly,
women planning for pregnancy may be particularly open to messages
about the value of healthy eating and exercise, resulting in high levels
of satisfaction and engagement with lifestyle interventions, poten-
tially resulting in lifestyle changes that could be maintained during
pregnancy.

Detailed descriptions of the Prepare trial design®® and primary
outcomes have been published previously. Although participants in
the intervention arm successfully lost weight prior to conception, the
intervention was associated with greater weight gain in late preg-
nancy.®” This paper explores the question of how the intervention
affected participant behaviors and attitudes during early pregnancy
through secondary analyses examining acceptability of the inter-
vention, effects of the intervention on women's diet quality and
physical activity levels at mid-pregnancy, and effects of pregnancy on

engagement with the intervention.

2 | METHODS

Participants were recruited from Kaiser Permanente Northwest
(KPNW), a nonprofit integrated health care system serving Oregon and
Southwest Washington. All female enrollees in the KPNW health plan
ages 18-40 years with BMIs >27 kg/m? were contacted via letters,
emails, and text messages, encouraging them to visit the Prepare Study
website. A BMI threshold of 27 kg/m? was selected because by the end

of pregnancy, these women were likely to be in the obese category. The
Prepare website allowed women to self-screen for study eligibility. To
be eligible, women had to be planning pregnancy in the next 2 years, not
currently pregnant, and not have conditions or take medications that
would affect weight. If likely eligible, women could sign up for an in-
formation session. Following the information session, women were
scheduled for a screening visit where eligibility was confirmed through
questionnaires and interviews with research staff.%¢

2.1 | Baseline visit and initial session
At the baseline visit, participant's height and weight were recorded in
light indoor clothing with their shoes removed; weight was measured
with a regularly calibrated electronic scale (Tronix Inc, Model 5022).
Participants were then randomized to the intervention or control
arm at a 1:1 ratio via a computerized randomization process created
by the study statistician. 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 pushed.3¢
Participants assigned to the intervention arm (N = 164) imme-
diately attended an in-person introductory session reviewing the
study goals and website (~30-40 min). They were given a binder
containing handouts for each module; a pedometer; and the Calo-
rieKing Calorie, Fat & Carbohydrate Counter book® and companion
Food and Exercise Journal, which could be used to track calories and
exercise.*° Women assigned to the usual care control arm were given
approximately 5-10 min of information on general nutrition, physical
activity, safe fish intake, and folic acid intake during pregnancy;
participants who received the intervention received this information
in later sessions.>® All participants received routine prenatal care
through their obstetrical provider.

2.2 | Intervention
The intervention was started before pregnancy and continued,
regardless of participant pregnancy status for 24 months, or until
delivery. It consisted of individualized 20- to 30-min telephone
counseling sessions with a trained behavioral interventionist (health
coach) and access to a personalized intervention website. Participants
worked with the same health coach throughout the intervention.
Participants were asked to track their weight, minutes of exer-
cise, and number of steps walked daily and to enter this information
into the study website; they were also encouraged to keep a food
diary, and to report to the website whether they had completed food
records for the day. The website then displayed their weight trajec-
tory as well as information on how often they met their exercise
goals and kept food records. Participants could use any scale avail-
able to them to measure weight, and any method they chose to track
diet and activity (coaches suggested options such as the MyFitness-
Pal and Loselt website/phone apps, the CalorieKing Food and Exer-

cise Journal, and the notes section of their phone). Coaching sessions
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occurred weekly for 6 months and then monthly for 18 months or
until pregnancy end (mean number of sessions = 42).

Participants were encouraged to lose weight before pregnancy
(0.2-0.4 kg per week) by following the DASH dietary pattern without
sodium restriction*! at a customized caloric target set using the
Harris-Benedict equation.*? This DASH dietary pattern is nutrient
dense, varied, and balanced, and is consistent with current USDA
healthy diet guidelines, and thus with ACOG diet guidelines.*34#

Women were also encouraged to exercise, working toward two
daily goals: 60 min of moderate-intensity physical activity
and walking at least 10,000 steps per day, tracked using the study-
provided pedometer or their own method (such as FitBit or
smartphone). The physical activity goal was intended to encourage
participants to maintain and/or increase exercise at a moderate
intensity level; the steps goal was intended to help participants
decrease the amount of time spent on sedentary behaviors. On each
intervention telephone call, coaches assessed participants’ goal
progress and set new goals, gradually increasing number of steps
and exercise frequency, intensity, and duration until goal levels
were reached. Participants who reported becoming pregnant
continued participating in the intervention with the weight goal
modified to keeping GWG within NAM guidelines.

Calls were oriented toward behavior change and applied princi-
ples of social cognitive theory*>*¢ and the techniques of behavioral
self-management.*¢~#8 The FRAMES model (Feedback, Responsibility,
Advice, Menu of options, Empathy, and Self-Efficacy) provided a
conceptual structure that coaches used to tailor intervention goals to
accommodate varying degrees of readiness to change.**~°! At the
start of each call, the health coach and participant discussed the
participant's current diet and physical activity and the coach elicited
participant feedback about successes and challenges from the week.
The health coach then worked collaboratively with the participant to
set specific goals, guiding the participant in identifying social-
environmental supports and personal/family barriers to achieving
their goals, and developing personalized problem-solving strategies.

2.3 | Intervention fidelity

The investigators met with coaches monthly to discuss participants
who were not meeting study goals. Participants were identified for
review based on absence of weight loss, presence of weight gain, and/
or low phone call completion rates. The team discussed approaches
and strategies for assisting these participants. The Pl and/or Co-I also
observed phone coaching sessions quarterly, providing feedback to

the coaches.

2.4 | Diet and exercise at mid-pregnancy
Diet and exercise information was self-reported by questionnaire,
and outreach to encourage participants to complete the question-

naires was done by research staff not involved in administering the
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intervention. To minimize participant burden, diet and activity were
assessed using self-report at two time points: just before randomi-
zation (in person) and at 20 weeks of gestation (remotely), after
nausea has subsided for most pregnant women. Reported mean en-
ergy intake has been shown to be relatively stable from the first to
second trimester.>2

Diet information was collected via 24-h recalls at baseline and
mid-pregnancy (mean = 21.3 weeks gestation, SD = 3.1 weeks), with
a target of at least two recalls (1 weekday and 1 weekend) at each
time point. Recalls were collected remotely using either the 2014 or
2016 version of the Automated Self-Administered 24-h (ASA24®)
Dietary Assessment Tool, developed by the National Cancer Insti-
tute. The validity of the ASA24 is comparable to the USDA's Auto-
mated Multi-Pass Method, capturing ~80% of observed foods
consumed.”® The ASA24 software calculated quantities consumed
per day from each of the USDA's Food Patterns components®* using
the dietary intake data. ASA24-2014 analytic files were harmonized
with ASA24-2016 files using SAS code provided by NCI to reflect the
most recent USDA Food Patterns Equivalents Database.

Summary measures were generated using ASA24 data,>®
including energy density (for food and beverages),”®~° the Healthy
Eating Index (HEI),°*%2 and consumption of specific types of foods
(fruits, vegetables, and dairy) and food components (whole and
refined grains, fiber, added sugars, and fats). Recalls with extreme
calorie values (kcal < 500 or kcal > 6000, N = 2) were excluded; in
these cases, participants had two other recalls completed at the same
time point that were included in analyses.

Self-reported activity level was measured in person at baseline
and remotely at mid-pregnancy (mean 18.0 weeks gestation,
SD = 1.8 weeks) using the Pregnancy Physical Activity Questionnaire
(PPAQ),%® a semi-quantitative questionnaire that asked respondents
to self-report the time spent participating in 33 activities including
household and caregiving activities (13 activities), occupational activ-
ities,> sports/exercise activities (7 activities + 2 open-ended spaces),
transportation activities,® and inactivity (3 categories). An open-ended
section in the sports/exercise portion of the questionnaire allowed
participants to list up to two additional activities that were not already
listed. For each activity, respondents selected the amount of time spent
in that activity per day or per week during their current trimester of
pregnancy (options were provided in 30-min to 1-h increments). The
PPAQ has previously been validated in pregnant women.%®

Average weekly energy expenditure (MET-h wk/activity) was
calculated using PPAQ data by multiplying the time spent in each
activity by its metabolic equivalents (METs); activities added in the
open-ended section of the survey were assigned appropriate MET
values based on the 2011 Compendium of Physical Activities. In
addition, each activity was classified by intensity: sedentary
(<1.5 METs), light (1.5-2.9 METs), moderate (3.0-6.0 METs) or
vigorous (>6.0 METs) and the average number of MET-hours per
week expended within each intensity level was calculated. Activities
were also classified by type (household/caregiving, occupational, and
sports/exercise) and the average number of MET hours per week

spent in each activity type was calculated.
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2.5 | Intervention engagement

Health coaches recorded the date and time that each call was con-
ducted and the length of the call. From those data, weekly and
monthly call rates and mean duration of weekly and monthly calls
were calculated. Website engagement was calculated by measuring
the number of days that a participant recorded any data on the site.

2.6 | Intervention acceptability

Participants were asked to complete an end-of-intervention online
questionnaire after delivery (for those who became pregnant during
the intervention), or 24 months after their baseline visit (for those
who did not become pregnant during the intervention). The ques-
tionnaire, which contained 14 questions assessing satisfaction with
the intervention, was developed by the study team in order to assess
which specific parts of the Prepare program were most helpful to
participants. Health coaches were not involved in contacting partic-

ipants to collect this information.

2.7 | Facilitators and barriers

A trained interviewer, who was not involved in the intervention,
conducted qualitative interviews with a randomly selected subsample
of participants who had completed the intervention and delivered a
child within the past 30 months. Of the 28 participants invited for the
interviews, 16 completed the interview. Interviews were recorded
with the consent of participants and transcribed for analysis. For the
analysis, responses were summarized by question to identify facili-
tators and barriers to behavior change for participants who received
the intervention.

2.8 | Statistical analyses

Sample size was determined for the primary study outcome of GWG
as previously described.®” For the prespecified secondary outcomes
of diet quality and physical activity in pregnancy, women who
completed the baseline and mid-pregnancy ASA-24 and/or PPAQ
were included (Figure 1). Generalized linear models that adjusted for
baseline total caloric intake were used to compare change scores in
diet quality measures from baseline to mid-pregnancy between
intervention and usual care arms. Independent t-tests that adjusted
for baseline activity level were used to compare the change in activity
level from randomization to mid-pregnancy between intervention
and usual care arms, and to assess differences between the arms at
each time point. Because exercise and diet measures were both
secondary outcomes, the study was not powered to detect minimum
important differences in them, and no correction for multiple com-
parisons was applied.

The analysis of the prespecified secondary outcome of
intervention acceptability included all women who completed a
post-intervention survey (Figure 1). The percentage of participants
who responded that the intervention and its components were “Very
helpful” or “Moderately helpful,” rather than “Slightly helpful” or “Not
helpful,” was calculated.

Exploratory analyses compared engagement between partici-
pants in the intervention arm who became pregnant with a preg-
nancy lasting at least 14 weeks during the intervention time period
(N = 83) to those who did not (either because they became
pregnant after intervention sessions ended or did not become
pregnant during the study period [N = 79]). Independent t-tests
were used to assess differences in percentage of calls completed
(weekly and monthly phases combined); mean call duration;
and mean number of days per week that participants logged
weight, food record completion, exercise, and/or steps into the

Randomized to Intervention (N=164) Randomized to Usual Care (N=162)
v v
Pregnancy status determined (N=162) Pregnancy status determined (N=160)
v v v v
Not pregnant (N=71) Pregnant (N=91) Pregnant (N=86) Not Pregnant (N=74)
R T — ¥

Not pregnant or pregnant Pregnant during
after intervention (N=79) intervention (N=83)

v v

Notincluded in analyses

A A 4

Included in engagement
analysis (N=162)

v

Completed acceptability
questionnaire (N=103)

Included in engagement and acceptability analyses

Completed mid-pregnancy questionnaires
Diet(N=109)
Exercise (N=116)

Included in dietand exercise analyses

FIGURE 1 Prepare consort diagram
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intervention web page. Additionally, paired t-tests were used to
compare these metrics between the weekly phase and the monthly
phase for each arm. Using a Fisher's exact test, intervention drop-
out rates were compared between arms. All analyses were per-
formed using SAS software, version 9.4 (SAS Institute, Inc. Cary,
NC).

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.

3 | RESULTS

3.1 | Participant characteristics

Three hundred and twenty six participants were randomized to the
intervention (N = 164) or the control arm (N = 162). Demographics at
randomization did not differ between arms (Table 1). The majority of
participants were non-Hispanic White (77%), over 30 years old
(71%), and nulliparous (67%). The average BMI at randomization was
36.7 (+7.3) kg/m? and participants tended to be well-educated (76%
had a college degree or higher). Overall, 188 participants experienced
pregnancy lasting at least 14 weeks (91 in the intervention arm vs. 86
in usual care; Figure 1). Among those in the intervention, 83 expe-
rienced a pregnancy during the intervention and 79 were never
pregnant or became pregnant after the intervention had ended
(Figure 1).

3.2 | Impact on diet and exercise

Dietary data was successfully collected on 62% of participants at
both time points. Among these participants, women in the
intervention arm increased their total intact fruit intake from
randomization to mid-pregnancy more than women in usual care
(0.67 vs. 0.06 cups; p = 0.02; Table 2). Although there were no
other significant differences, in nearly every category there was a
trend toward healthier diets among those in the intervention
arm.

Of the 66% who completed a physical activity questionnaire at
both time points, women in the intervention arm reported fewer
hours spent in sedentary activity at mid-pregnancy than randomi-
zation (—4.9 [15.0] Met-hr/week), while those in usual care reported
a modest increase in number of hours spent in sedentary activity
(+0.5 [7.6] Met-hr/week) yielding a significant difference in change
scores between the two arms (p = 0.02; Table 3). Compared to usual
care participants, those in the intervention arm engaged in more
vigorous-intensity activity (3.9 [5.5] vs. 1.2 [3.0] Met-hr/week;
p = 0.002) and more sports/exercise (17.0 [14.1] vs. 11.0 [9.5] Met-
hr/week; p = 0.03) at mid-pregnancy. There were no significant dif-

ferences on other activity measures.
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3.3 | Intervention engagement
All participants who became pregnant during the weekly or monthly
portion of the intervention completed the intervention, compared
with 92% of those who did not become pregnant during the inter-
vention (p = 0.01, Fisher's exact test). Overall call completion rates
were higher for participants who became pregnant during the inter-
vention than those who did not (72% vs. 58%; p = 0.0007; Table 4).
Completion in monthly calls was higher than in weekly calls in those
who became pregnant (weekly calls: 69%; monthly calls: 87%;
p < 0.0001), while the opposite pattern occurred for those who did not
become pregnant (weekly calls: 62%; monthly calls: 53%; p = 0.02).
The duration of calls did not differ by pregnancy status, with calls
decreasing in mean duration from the weekly to monthly time points
in both arms (pregnancy during intervention: 21.4 versus 20.2 min,
p = 0.03; no pregnancy during intervention: 22.2 versus 18.5 min;
p < 0.0001). Website engagement (number of days on which data
were recorded) was higher for participants who became pregnant
during the intervention than those who did not (p < 0.001) and
decreased for all participants regardless of pregnancy status from the

weekly to the monthly phase (p < 0.0001).

3.4 | Intervention acceptability

Of those who completed the post-intervention surveys, 85% were
very or moderately satisfied with the program and 84% reported
they would definitely or probably recommend it to a friend (Table 5).
The weekly coaching calls and initial in-person meeting with a health
coach received the most positive ratings (87% and 82% of re-
spondents rated these as very or moderately helpful, respectively).
The monthly coaching calls, email communication with health
coaches, and certain website features (logging of weight, minutes of
exercise, steps, and food record completion, as well as being able to
see a graph of weight and physical activity changes over time) were
also rated as helpful by most users (rates of positive responses
ranged from 73% to 77%). The pedometer, CalorieKing calorie guide,
and CalorieKing food diary/journal were not consistently rated as
helpful (27%, 47%, and 47% positive responses, respectively).

3.5 | Facilitators and barriers

The central theme that emerged from the 16 post-intervention
qualitative interviews was that participation in the weekly health
coach phone calls created effective accountability for weight loss and
maintenance. The health coaches were generally described as very
helpful, supportive, and critical to the success of the program. A
major barrier in the eyes of participants was translating program
learnings into their daily routines. In general, the interviewed par-
ticipants’ expectations of achieving weight loss before pregnancy and

maintaining a healthy weight during pregnancy were met.
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Variables

Age at randomization mean (SD)

Age, N (%)
<30 years old

>30 years old

Weight status, mean (SD)

BMI
Weight
BMI, N (%)
27-29.9
30-34.9
>35
Race, N (%)
White
Non-white
Ethnicity, N (%)
Hispanic
Non-hispanic
Parity, N (%)
0

1+

Marital status, N (%)

Married
Not married

Education, N (%)

HS Graduate or GED certificate
Technical school graduate
College graduate or higher

Current smoker, N (%)

Yes

No

Alcohol intake, N (%)

Yes

No

Usual care
N = 162

31.6 (3.6)

47 (29.0)
115 (71.0)

36.8 (7.3)
221.1 (47.3)

30 (18.5)
52 (32.1)
80 (49.4)
N = 158
134 (84.8)
24 (15.2)
N = 162
13 (8.0)
149 (92.0)

109 (67.3)
53 (32.7)
N = 161
114 (70.8)
47 (29.2)

29 (17.9)
8 (4.9)
125 (77.2)
N = 160
9 (5.6)
151 (94.4)

121 (74.7)
41 (25.3)

LEBLANC ET AL.

Intervention
N = 163

318 (4.1)

47 (28.8)
116 (71.2)

36.7 (7.3)
222.7 (48.6)

29 (17.8)
52 (31.9)
82 (50.3)
N = 159
128 (80.5)
31 (19.5)
N = 161
10 (6.2)
151 (93.8)

107 (65.6)
56 (34.4)
N = 163
113 (69.3)
50 (30.7)

25 (15.3)
15(9.2)
123 (75.5)
N = 162
9 (5.6)
153 (94.4)

126 (77.3)
37 (22.7)

TABLE 1 Participant characteristics

lue* at baseline
p-value

0.61
0.97

0.91
0.76
0.98

0.31

0.53

0.75

0.77

0.30

0.98

0.58

Note: The Bold N values in those rows are given to show that the number of women in the analyses

was not the same as the total number in the whole cohort (N at top) due to missing data.

*p-values calculated using independent t-tests for continuous variables and chi-square tests for

categorical variables.

4 |

A weight loss intervention initiated before pregnancy led to a larger
increase in fruit intake, greater reduction in sedentary activity, and

more time spent on sports/exercise and vigorous exercise at mid-

DISCUSSION

pregnancy compared to usual care. These changes aligned with the

goals of the intervention, which included increasing the consumption

of healthy foods such as fruit and increasing exercise while
decreasing sedentary time. The intervention also received high
acceptability scores by those who completed the program, and
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TABLE 2 Impact of the prepare pre-pregnancy intervention on diet at mid-pregnancy

Diet indicator/food group

Energy density, food and beverage (kcal/g)®

Randomization 0.71 (0.28)
Mid-pregnancy? 0.68 (0.31)
Mean change —0.03 (0.37)

HEI total score®

Randomization 52.33 (10.08)
Mid-pregnancy? 57.63 (10.30)
Mean change 5.30 (11.27)

Fruit & vegetables (cup eq.)

Randomization 3.00 (2.00)
Mid-pregnancy? 3.81 (1.94)
Mean change 0.81 (2.51)

Total intact fruit (cup eq.)

Randomization 0.95 (0.92)
Mid-pregnancy? 1.62 (1.15)
Mean change 0.67 (1.16)

Total vegetables (cup eq.)

Randomization 2.04 (1.81)
Mid-pregnancy? 2.18 (1.35)
Mean change 0.14 (2.24)

Whole grains (oz eq.)

Randomization 0.91 (0.82)
Mid-pregnancy? 1.32 (1.26)
Mean change 0.41 (1.39)

Refined grains (oz. eq.)

Randomization 5.56 (3.10)
Mid-pregnancy? 5.09 (2.84)
Mean change —0.48 (4.26)

Total milk, yogurt, cheese, whey (cup eq.)

Randomization 1.79 (1.08)
Mid-pregnancy? 2.30 (1.50)
Mean change 0.51 (1.83)

Foods defined as added sugars (tsp. eq.)

Randomization 16.11 (12.16)

Mid-pregnancy? 14.82 (11.98)

Mean change -1.29 (16.46)
Fiber (g)

Randomization 19.85 (7.1)

Mid-pregnancy?® 22.69 (8.46)

Intervention group N = 58

Usual care N = 51

0.62 (0.22)
0.69 (0.38)
0.07 (0.39)

54.99 (9.08)
58.27 (11.65)
3.28 (12.60)

3.12 (1.67)
3.07 (1.74)
—0.06 (2.23)

1.23 (1.14)
1.29 (1.21)
0.06 (1.38)

1.90 (0.89)
1.78 (1.12)
-0.12 (1.41)

0.70 (0.80)
1.45 (1.21)
0.75 (1.45)

4.59 (3.20)
4.75 (3.16)
0.17 (3.29)

1.99 (1.12)
2.19 (1.29)
0.20 (1.31)

11.44 (6.93)
11.53 (6.31)
0.09 (7.75)

17.97 (5.99)
21.88 (9.97)

5 . . 609
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p value adjusted for
baseline kcal

0.37

0.51

0.09

0.02

0.57

0.28

0.86

0.32

0.80

(Continues)
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TABLE 2 (Continued)

Diet indicator/food group Intervention group N = 58

Mean change 2.84 (9.70)
Saturated fat Percentage

Randomization 13.14 (3.71)

Mid-pregnancy? 12.34 (3.06)

Mean change —0.804 (4.238)

Fats naturally present in nuts, seeds, seafood (g)

Randomization 26.53 (15.98)

Mid-pregnancy? 25.58 (14.89)

Mean change —0.95 (20.99)

Fats naturally present in meat, poultry, eggs, dairy (lard, tallow, butter) (g)
Randomization 48.99 (29.04)
Mid-pregnancy? 37.77 (17.18)

Mean change —-11.22 (32.87)

2Diet colleted at mean 21.3 (SD 3.1) weeks gestation.

p value adjusted for

Usual care N = 51 baseline kcal
3.91 (10.29) 0.58
13.49 (2.71)
13.62 (4.00)
0.124 (3.862) 0.29
25.07 (12.84)
28.41 (17.77)
3.34 (20.95) 0.44
41.36 (16.61)
40.25 (22.53)
-1.11 (22.18) 0.26

PEnergy denity is the amount calories in a particular weight of food; foods with a lower energy density (e.g., fruits and vegetables) provide fewer calories

per gram than foods with a higher energy density (e.g., bacon and eggs).

“HEI scoresrange from O to 100; an HEI score of 100 reflects that the diet fully aligns with the dietary recommendations from the Dietary Guidelines for

Americans.

resulted in high levels of participation, particularly among women who
became pregnant during the intervention. Taken together, these
findings show the promise of interventions beginning before the start
of pregnancy in engaging women and promoting positive diet and
exercise behaviors during the critical early pregnancy window.

Healthier lifestyles in early pregnancy are associated with lower
rates of pregnancy complications, childhood adiposity, and maternal
and child cardiovascular risk factors.**"® However, pregnancy can
be a challenging time to make healthy lifestyle changes, given
nausea and fatigue.”%® Interventions for women planning preg-
nancy may have more success in impacting metabolic health in early
pregnancy. Indeed, several organizations recommend healthy life-
styles in the period leading up to pregnancy.>*° However, prior to
this study, there were no data on how to implement healthy lifestyle
changes during this period, or whether changes made before
pregnancy persist into the first half of pregnancy.2?”-34 These data
suggest that women can make healthy lifestyle changes prior to
pregnancy and maintain these changes through the early pregnancy
period. Long-term follow-up of this cohort is ongoing to assess if
diet and physical activity differences persist and impact offspring
lifestyles.

The program was well-received by participants, with high accept-
ability ratings at the end of the intervention (delivery or 24 months after
baseline), and becoming pregnant during the intervention was associ-
ated with higher levels of engagement. These results are consistent
with the hypothesis that the periconceptional period provides a
“teachable moment” when women are motivated to adopt risk-reducing
health behaviors, and that motivation to continue these behaviors

increased in women who got pregnant during the intervention.

The intervention involved frequent study contacts, which has been
identified as a key factor in the success of behavioral weight loss in-

7972 and allowed coaches to tailor the intervention to each

terventions,
participant's needs and schedules. The coaching calls were identified by
participants as the most helpful portion of the program, and decreased
health coaching contacts, and thus lower levels of accountability, as
women moved from weekly to monthly health coach contacts during
later pregnancy may have contributed to the previously reported pri-
mary finding that GWG was greater in participants who received the
intervention than usual care participants in later pregnancy.®”7%73-7>

The main barrier that participants identified was figuring out how
to implement learnings from the intervention into their daily lives.
Modules to help women continue to implement the program into their
lives as accountability decreases would be helpful to include in future
trials. Although the women found that logging their weight, exercise,
and food record completion into the Prepare website was helpful, the
tools supplied to help with tracking diet and exercise (the pedometer,
CalorieKing calorie guide and companion food diary/journal) were not
rated as very helpful by participants. Being able to upload their diet
and exercise records (e.g., by providing integration with online tracker
tools) might have been more helpful to the women in this study.

This study had several strengths, including that it was the first RCT
of a behavioral weight loss intervention initiated in pre-pregnancy.
Previous studies had examined the impact of interventions started af-
ter pregnancy onset.3®7¢ Recruitment goals were met, exceeding target
pregnancies by 12%, and overall retention for follow-up of the primary
outcome (gestational weight gain) was 98%.

However, because recruitment occurred before pregnancy and

not all women experienced pregnancy, measured differences in
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TABLE 3

Randomization
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Mid-pregnancy®

Impact of the prepare pre-pregnancy intervention on physical activity at mid-pregnancy

Mean change

Exercise measurementsMet-hr/ Intervention Usual care p
week, Mean (SD) N = 62 N = 54 value?
Total activity 222.9 210.4 0.93
(156.4) (90.3)
Light intensity and above 208.4 200.6 0.89
(146.7) (90.2)
Intensity®
Sedentary 14.5 9.8 0.09
(15.3) (7.3)
Light 130.1 129.7 0.91
(61.0) (52.1)
Moderate 725 66.4 0.73
(104.0) (70.3)
Vigorous 5.7 4.5 0.86
(8.1) (5.8)
Types of activity
Household/caregiving 85.7 73.3 0.60
(78.5) (52.6)
Occupational® 81.2 80.9 0.36
(72.5) (46.3)
Sports/exercise 17.7 15.5 0.90
(15.8) (12.3)
Transportation 217 24.5 0.56
(14.5) (20.8)
Inactivity 22.9 20.7 0.75
(22.7) (12.5)

Abbreviation: METs, metabolic equivalents.

2Physical activity collected at mean 18.0 (SD 1.8) weeks gestation.

Intervention Usual care p Intervention Usual care p

N = 62 N = 54 value®® N = 62 N = 54 value®
206.3 196.0 0.66 -16.6 -144 0.68
(90.0) (74.6) (102.6) (64.4)

196.6 185.7 0.63 -11.8 -14.9 0.37
(90.0) (73.4) (93.8) (63.5)

9.7 10.3 0.92 -4.9 0.5 0.016
(6.5) (7.1) (15.0) (7.6)

128.2 119.6 0.39 -1.9 -10.1 0.24
(45.1) (37.2) (49.3) (47.4)

64.5 64.9 0.91 -8.0 -1.5 0.78
(54.1) (52.7) (72.1) (49.9)

3.9 12 0.0002 -1.8 -33 0.25
(5.5) (3.0 (6.8) (6.33)

73.82 74.3 0.99 -11.9 1.0 0.11
(55.9) (55.9) (44.0) (38.2)

79.3 73.9 0.41 -2.2 -6.5 0.38
(41.6) (33.0) (50.0) (41.4)

17.0 11.0 0.03 -0.7 -4.5 0.11
(14.1) (9.5) (13.6) (13.8)

26.2 247 0.50 45 0.2 0.17
(18.0) (20.7) (15.3) (21.3)

16.3 18.8 0.59 -6.6 -1.9 0.22
(9.7) (74.6) (23.2) (12.0)

bClassified as sedentary if < 1.5 METSs, light if 1.5-<3.0 METs, moderate if 3.0-6.0 METs, or vigorous if >6.0 METs.

“Missing data on 10 intervention and 7 usual care participants.
dp-values calculated using linear regression on log-transformed values.
€Adjusted for baseline total activity.

achieving pregnancy could have affected the comparisons. Also, only
62% and 67% of participants, respectively, had both diet and activity
data at the baseline and mid-pregnancy time points, presumably
because the ASA 24 dietary recalls and physical activity question-
naire were somewhat burdensome for the participant population,
particularly at the mid-pregnancy timepoint. This leaves open the
possibility that effects of the intervention on these outcomes may
have differed among those who did not complete these measures.
Similarly, the post-intervention survey measuring intervention
acceptability was only completed by 64% of the study sample, many
of whom were in the early postpartum period; it is possible that those
who did not respond had different perspectives on the intervention.

To reduce burden on participants, subjective self-assessments of
diet and activity were used. However, self-report can be subject to
recall bias and inaccuracies, which could have impacted the findings.
The study population was also limited in that most participants were
White and highly educated relative to the overall US population. The
phone-based intervention was designed to allow women to participate
even if they had limited ability to attend frequent in-person sessions,
likely making this intervention more widely implementable among
many different settings and populations; future research is needed to
examine the acceptability and effects of the intervention in wide va-
riety of settings and populations, as the impact of any intervention
likely depends on social, environmental, and individual factors.””
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TABLE 5 Participant feedback about the prepare intervention

Survey items
Very or moderately satisfied with the program
Would definitely or probably recommend program to a friend
How helpful was...
Meeting in person with the health coach at the start of the study
Talking with my health coach each week by phone
Talking with my health coach each month by phone
The binder of materials | received
The pedometer | received
The calorie guide® | received
The food diary/journal® | received
Seeing the graph of my weight during the study
Seeing the graph of my physical activity during the study
The informational handouts (available as PDFs)
Sending email message to and receiving them from my health coach

Recording my weight, minutes of exercise, steps, and food intake

5 . . 613
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Percentage® of participants
with positive response®

85%

84%

82%
87%
77%
57%
27%
47%
47%
77%
75%
52%
75%
73%

?Percentages refer to those who answered positively to the question among those who answered the question; 103 participants completed at least part
of the survey, all questions had at least 99 participants,and 97 completed all survey questions.

PPositive response defined as response of “Very helpful” or “Moderately helpful” nonpositive response defined as “Slightly helpful” or “Not helpful”.

“CalorieKing Calorie, Fat & Carbohydrate Counter.
dCalorieKing Food and Exercise Journal.

5 | CONCLUSION

The Prepare intervention was well-received by participants, had high
participation rates, and led to improvements in diet and exercise at
mid-pregnancy. It can serve as a model for future interventions
aimed at helping women modify their lifestyles for a healthier early

pregnancy.
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