Contemporary Clinical Trials Communications 18 (2020) 100565

Contents lists available at ScienceDirect

Contemporary Clinical Trials Communications

o %

ELSEVIER journal homepage: http://www.elsevier.com/locate/conctc

Electronic Monitoring Of Mom’s Schedule (eMOMS™): Protocol for a e
feasibility randomized controlled trial to improve postpartum weight,
blood sugars, and breastfeeding among high BMI women

Lisette T. Jacobson ™, Tracie C. Collins *", Meredith Lucas ®, Rosey Zackula ", Hayrettin Okut ",
Niaman Nazir ¢, David Robbins ¢, Judy E. Stern ¢, Michael Wolfe’, David A. Grainger ®

& University of Kansas School of Medicine-Wichita, Department of Population Health, 1010 North Kansas, Wichita, KS, 67214, USA

b University of Kansas School of Medicine-Wichita, Office of Research, 1010 North Kansas, Wichita, KS, 67214, USA

¢ University of Kansas School of Medicine-Kansas City, Department of Population Health, 3901 Rainbow Boulevard, Mailstop 1003, Kansas City, KS, 66160, USA

d University of Kansas Medical Center-Kansas City, Diabetes Institute, 3901 Rainbow Boulevard, Mailstop 1064, Kansas City, KS, 66160, USA

€ Dartmouth-Hitchcock Medical Center and the Geisel School of Medicine, Department of Obstetrics and Gynecology, One Medical Center Drive, Lebanon, NH, 03756,
USA

f Ascension Via Christi Hospitals Wichita, Inc., Ascension Via Christi Maternal Fetal Medicine Clinic, 1515 South Clifton Avenue, Suite 130, Wichita, KS, 67218, USA
& University of Kansas School of Medicine-Wichita, Department of Obstetrics and Gynecology, 1010 North Kansas, Wichita, KS, 67214, USA

b The University of New Mexico, College of Population Health, 1 University of New Mexico, Albuquerque, NM, 87131, USA

ARTICLE INFO ABSTRACT

Keywords: Background: Overweight and obesity are major risk factors for gestational diabetes among U.S. women. Evidence
Weight loss suggests that longer duration of breastfeeding among women with a history of gestational diabetes is associated
Breastfeeding

with lower incidence of developing type 2 diabetes after pregnancy. Women may potentially benefit from a
. lifestyle change program that includes breastfeeding education and support.
Reproductive age women . . s . . . . . .
Social media Purpose: To describe the design and justification of a combined breastfeeding, national Diabetes Prevention
DPP Program (DPP)-based feasibility randomized controlled trial, the electronic Monitoring Of Mom’s Schedule
(eMOMS™) study. eMOMS™ compares the feasibility and efficacy of three interventions on six-month post-
partum weight loss among women with a BMI >25.
Methods: The intervention is delivered via Facebook and includes three groups: DPP and breastfeeding
(eMOMS1); DPP only (eMOMS2); and Usual Care (eMOMS3). Recruitment is ongoing at two clinical sites (rural
and urban). A total of 72 women, 24 per group, will be randomly assigned to one of the three groups. It is
anticipated that women in eMOMS]1 will have greater weight loss and increased length of breastfeeding at three
and six months postpartum compared to women in eMOMS2 and eMOMS3. Additional data will be collected on
metabolic markers, anthropometrics, physical activity, nutrition, breastfeeding, and depression. Program cost
will be compared to that of traditionally scheduled group meetings. Expected study completion date: October
2021.
Conclusions: This study has the potential to define a high impact, cost effective intervention that can improve
public health by reducing negative health outcomes associated with gestational diabetes among an at-risk
population.
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1. Introduction
1.1. Background and rationale

In the United States, gestational diabetes mellitus (GDM) affects 6%—
20% of pregnant women [1-3]. Specifically, women with GDM are at
increased risk for pregnancy and delivery complications — including
preeclampsia [4-8], cesarean section [4,5,8,9], pregnancy-induced hy-
pertension [6,9,10], preterm birth [5,6], shoulder dystocia [4,6,11], and
macrosomia [11-13] — leading to increased maternal and neonatal
morbidity and mortality. Additionally, women with a history of GDM
have at least a seven-fold increased risk of developing type 2 diabetes in
the future compared to women who did not have GDM [14,15].

Overweight and obesity are major risk factors for gestational dia-
betes and their prevalence rates are high among U.S. women [16-18].
About 27% of U.S. women are overweight and 41% of women are
considered obese; these rates are even higher for Hispanic and
non-Hispanic black women [19,20]. A high maternal body mass index
(BMI) increases the risk of adverse health outcomes for mother [21-24]
and child [25-30]. More importantly, complications of having a high
BMI and gestational diabetes are further increased for rural women who
often experience limited access to obstetrical healthcare services
[31-34], leading to poor birth outcomes including low birth weight
infants and preterm delivery [35-37].

Overall risk factors for diabetes are well documented, but less is
known about protective factors. Evidence suggests that longer duration
of breastfeeding among women with a history of gestational diabetes is
associated with lower incidence of developing type 2 diabetes up to two
years after pregnancy [38-41]. Breastfeeding has also been shown to
lower maternal postpartum weight [42-44], facilitate the resetting of
maternal metabolism after pregnancy [45], and protect against breast
cancer [46], ovarian cancer [47,48], and type 2 diabetes [49,50]. These
benefits are optimized when women exclusively breastfeed for six
months [51,52].

Unfortunately, most women do not reach their breastfeeding goals.
About 84% of U.S. women start breastfeeding, but only 25% exclusively
breastfeed at six months [53]. Moreover, breastfeeding exclusivity rates
at six months among Hispanic and non-Hispanic black women who also
have increased obesity rates, are lower at 20% and 21% respectively,
compared to their non-Hispanic white counterparts at 29% [53].
Compared to normal weight women, overweight and obese women are
even less likely to start and continue breastfeeding [28,54-56].

As underrepresented minority women carry the largest burden of
obesity and related adverse health outcomes, these women may espe-
cially benefit from a lifestyle change program during their reproductive
years. One such program is the evidence-based national Diabetes Pre-
vention Program (DPP) that is associated with a reduced risk of devel-
oping diabetes by 58% [57] and that is shown to be effective for
preventing diabetes in women with a history of gestational diabetes
[58]. To date, no studies have used a DPP-enhanced version that in-
cludes breastfeeding support to reduce postpartum weight thereby
reducing progression to type 2 diabetes after pregnancy. This is where
the current project narrows the knowledge gap as we seek to implement
a combined breastfeeding, DPP-based intervention and determine its
feasibility and efficacy, as well as its effect on metabolic outcomes
among an at-risk population. The SPIRIT guidelines for the content of a
clinical trial protocol and feasibility studies are adhered to in this paper
[59-61].

1.2. Objectives

This study has three aims. The first aim is to test the efficacy of a
combined breastfeeding, DPP-based intervention to improve 6-month
postpartum weight loss among healthy women with a BMI >25. The
second aim is to test the efficacy of this intervention to improve 6-month
postpartum hemoglobin A1C and arterial blood pressure among women
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with a BMI >25. The third aim is to test the efficacy of this intervention
to increase duration of any breastfeeding through six months post-
partum among women with a BMI >25. The purpose of this study is to
assess feasibility and acceptability of an approach to be used in a future
larger scale study.

1.3. Trial design

This study is an unmasked, parallel randomized controlled trial
(RCT) with three study arms: DPP and breastfeeding (eMOMS1); DPP
only (eMOMS2); and Usual Care (eMOMS3). Eligible pregnant women
are randomized to one of the two treatment groups (eMOMS1 or
eMOMS?2) or usual care (eMOMS3). Maternal baseline data are obtained
at study entry, followed by data collection at delivery and six months
postpartum. It is anticipated that women in eMOMS1 will have greater
weight loss postpartum, improved A1C and arterial blood pressure
postpartum, and increased duration of breastfeeding compared to
women in eMOMS2 and eMOMSS3. Trial procedures are summarized in
Fig. 1.

2. Methods
2.1. Study setting

Eligible healthy women will be recruited from at least two study
sites: an obstetrical clinic at Ascension Via Christi Hospitals Wichita, Inc.
in Wichita, Kansas, and an obstetrical clinic at Kearny County Hospital
in Lakin, Kansas. Kearny County Hospital is a full-service critical access
hospital located in an extremely remote frontier rural region in Kansas.
An obstetrical healthcare provider from Ascension Via Christi Hospitals
Wichita, Inc. travels once a month to this region and sees at-risk preg-
nant women in-person. This same healthcare provider also practices in
the Wichita metropolitan area and therefore eligible women located in
the Wichita area are considered for recruitment as well. Nonetheless,
Kearny County Hospital is the setting for the majority of births with a
birth rate of 332 live births in 2018 (Benjamin Anderson, MBA, MHCDS,
e-mail communication, October 4, 2019). Additional rural sites are
considered for recruitment as well.

2.2. Eligibility criteria

Overall study eligibility criteria were intended to obtain a study
population with a low likelihood of developing pregnancy complica-
tions. Inclusion criteria for a healthy pregnant woman to participate in
the study are as follows:

o Aged 18 or older

e Less than 16 weeks gestation at recruitment

e Body mass index (BMI) 3 months prior to pregnancy: >25 and < 35
e Able to understand English

e Interested in breastfeeding

e Have a cell phone and internet access

e Able to use Facebook

e Able to use Facetime, Skype, or Zoom

Exclusion criteria that may increase the risk for mother and infant
are as follows:

Current smoker

Multiple gestation

Substance abuse within last 3 years

In weight-loss program 3 months prior to pregnancy

IVF (In-Vitro Fertilization) pregnancy

Diagnosed with or treated for thyroid disease

Diagnosed with pregnancy complications that are potentially life-
threatening as determined by the participant’s healthcare provider
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Exclusion Crii 8
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sion Criteria:
18 years old or older
Less than 16 weeks gestation
BMI: >25 and <35
Able to understand English
Interested in breastfeeding
Must have cell phone and access to
internet
Able to use Facebook
Able to use FaceTime, Skype, or

If no, release
patient

\d

Provide patient study materials at start of

ppoi Allow for q during
appt. For consent, call KU team via phone
or KU team present in-person.

\d

KU Screening
Interview

\d

REDCap E-consent

\

Orientation:

1. Survey link:

BF Knowledge, BSES,

Kaiser PA, EATS/ DSQ, Health
Status & Socio-demographics

2. Lab order: A1C, blood pressure

3. W9
\

Randomization via
REDCap

eMOMS2:
DPP only (n=20)

- DPP Phase 1
(prenatal) - 15 sessions
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appointment time to Zoom
Kitam \
At appointment, ask if P
interested in study -~
participation

Study Materials
(hard copies):
1. Study brochure
2. Consent form
3. W-9

TS

Potential participant is screened again for
both inclusion and exclusion criteria plus
the following:

Able to attend follow-up visits

Willing to self-monitor

Able to complete intervention
Able to walk

Able to follow diet suggestions

KU Team

Follow up: find out what
group participant will be
in, obtain completed W-

9, send study entry gift

eMOMS3:

Usual Care (n=20) Data collection will take

place at study entry, at
delivery, during the

ey

- Consists of same care as
is provided to normal

postpartum period, and
at study closure

- 2-hr. BF education BMI pregnant women
- Online peer BF support - DPP Phase 2
_DPP Phase 2 (postnatal) - 6 sessions
(postnatal) - 6 sessions
| 1 ]
Study Closure
at 6 months postpartum: G— U Team
1. Surveys: BF/BSES, Kaiser PA, EATS/
DSQ, Health Status
2. A1C, blood pressure, maternal weight
3. Length of breastfeeding

Notes

KU Team: Principal investigator, research coordinator, research assistant

4. Baby's height and weight
5. Formula supplementation
6. Baby solid foods

Ascension VC/KCH: Onsite study personnel at Ascension Via Christi (Ascension VC) and Kearny County Hospital (KCH)

Fig. 1. Study Flow Chart
Notes

KU Team: Principal investigator, research coordinator, research assistant
Ascension VC/KCH: Onsite study personnel at Ascension Via Christi (Ascension VC) and Kearny County Hospital (KCH).
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e Prior bariatric surgery

e Pregnancy complicated with a fetus diagnosed with lethal malfor-
mation/condition

¢ Unwilling to participate in study procedures

e Presence of any condition that limits walking

e Presence of any condition that limits diet suggestions

2.3. Intervention

2.3.1. Conceptual model

Two theoretical models have been used to guide program develop-
ment and selection of measures: Social Cognitive Theory (SCT) [62,63]
and Self-Determination Theory (SDT) [64,65]. SCT stipulates that
behavior modification results from the interaction between behavior,
cognition (self-efficacy, perception of barriers to lifestyle changes), and
the environment (support), while modeling and reinforcement serve to
encourage change. SDT is a broad-based theory of human motivation
[66] that explains how intrinsic motivation can lead to improved eating
and exercise patterns [67]. According to SDT, a person’s increased
intrinsic motivation to improve eating and exercise patterns should
positively relate to self-efficacy and the ability to overcome barriers and
solicit support. eMOMS1 and eMOMS2 use assignments, individualized
goal setting, and shared problem-solving to increase mastery and goal
achievement in incremental steps to enhance self-regulatory skills.

2.3.2. Intervention

The intervention is up to 12 months long and consists of two phases.
Phase one starts on or before week 18 of pregnancy and ends by week 32
of pregnancy. Phase two starts at delivery of the baby and ends at six
months postpartum. The purpose of phase one is educational only and
helps the participant: 1) Think of new ways to eat healthier foods and set
attainable goals; 2) Think of inserting more movement into one’s daily
routine and set attainable goals; and 3) Access breastfeeding educational
resources and set breastfeeding goals. The purpose of phase two is
behavioral and helps the participant implement her goals outlined
during phase one. Both phases consist of periodic one-on-one counseling
sessions via telephone, use of private Facebook groups for delivery of
educational content, email reminders, and answering of questions
related to the topic of interest for that week. An 80% completion rate of
each phase is considered successful completion of the intervention.
There are no in-person visits pertaining to the intervention during and
after pregnancy. All email reminders and answering of questions are
administered using Research Electronic Data Capture software (i.e.,
REDCap).

The intervention is based on the national Diabetes Prevention Pro-
gram (DPP) coupled with breastfeeding education and support. Phase
one of the intervention comprises the following components:

e Fifteen educational videos that are each 15 min long, pre-recorded
and archived within a private, secure Facebook group to be
accessed by study participants. The curriculum’s content is based on
the national DPP [57] and two sessions have been replaced with the
Cooking Matters curriculum [68].

e Four 30-min breastfeeding educational videos, pre-recorded and

archived within a private, secure Facebook group to be accessed by

study participants. The content is based on the Office on Women’s

Health Your Guide to Breastfeeding [69].

Two to three content-type scripted online questions after completion

of each video to be emailed to study participants.

Weekly one-on-one counseling sessions via telephone by a certified

DPP lifestyle coach.

e Joining a designated online peer support group.

Upon completion of phase one and until delivery, all trial partici-
pants will receive periodic engagement emails, two to three scripted
online questions to jog their memory of what they learned during phase
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one, and bi-weekly one-on-one counseling sessions via telephone by a
certified DPP lifestyle coach.

Phase two starts at delivery of the baby and comprises the following
components:

e Six educational videos that are each 15 min long, pre-recorded and
archived within a private, secure Facebook group to be accessed by
study participants. The curriculum’s content is based on the national
DPP [57].

e Periodic one-on-one counseling sessions via telephone by a certified
DPP lifestyle coach.

e Periodic scripted online questions on breastfeeding and infant
feeding experience to be emailed to participants followed by periodic
telephone calls to assess breastfeeding.

e Active engagement in a designated online peer support group.

eMOMS]1 (DPP and breastfeeding). Women in eMOMS] participate in
the full intervention as described above.

eMOMS2 (DPP only). Women in eMOMS2 do not have access to the
educational breastfeeding videos but participate in all other components
of the intervention: phase one of the national Diabetes Prevention Pro-
gram during pregnancy; content-type scripted online questions after
completion of each educational video; weekly one-on-one counseling
sessions via telephone up to week 32 of pregnancy; after week 32 of
pregnancy, periodic engagement emails and bi-weekly one-on-one
counseling sessions via telephone prior to delivery of the baby; periodic
scripted online questions on breastfeeding and infant feeding experi-
ences after delivery of the baby followed by periodic telephone calls to
assess breastfeeding; at six weeks postpartum, content-type scripted
online questions after completion of each educational video of phase
two of the national Diabetes Prevention Program; and periodic one-on-
one counseling sessions via telephone through six months postpartum.

eMOMS3 (Usual Care). Women in eMOMS3 do not have access to the
educational DPP and breastfeeding videos but participate in all other
components of the intervention: weekly content-type scripted online
questions; weekly one-on-one counseling sessions via telephone up to
week 32 of pregnancy; after week 32 of pregnancy, periodic engagement
emails and bi-weekly one-on-one counseling sessions via telephone prior
to delivery of the baby; periodic scripted online questions on breast-
feeding and infant feeding experiences after delivery of the baby fol-
lowed by periodic telephone calls to assess breastfeeding; and periodic
one-on-one counseling sessions via telephone after delivery of the
baby through six months postpartum.

2.4. Outcomes

There is one primary outcome: maternal postpartum weight loss.
Maternal weight is measured in kilograms and collected at the following
time points: three months prior to pregnancy; delivery; days three and
ten postpartum; weeks three, six, eight, ten, and twelve postpartum; and
months four, five, and six postpartum. Time points for weight mea-
surement at delivery and postpartum were selected because they are
aligned with the national benchmark measurements for breastfeeding.
These time points are also critical for breastfeeding as many women stop
breastfeeding well before six months of exclusive breastfeeding as rec-
ommended by the American Academy of Pediatrics and the World
Health Organization [51,52,70-72].

Secondary outcomes are listed below (data collection at baseline is
described as data collected at study entry on or before week 16 of
pregnancy):

e Maternal hemoglobin A1C: assessed between week 10 and 16 of
pregnancy and six months postpartum.

e Maternal arterial blood pressure: assessed at baseline, delivery, and
six months postpartum.
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o Breastfeeding status, assessed at the following time points: delivery;
days three and ten postpartum; weeks three, six, eight, ten, and
twelve postpartum; and months four, five, and six postpartum.

e Maternal level of breastfeeding knowledge: assessed at baseline and
six months postpartum.

e Maternal breastfeeding self-efficacy: assessed at baseline and six
months postpartum.

e Maternal diet quality: assessed at baseline and six months
postpartum.

e Maternal physical activity levels: assessed at baseline and six months
postpartum.

e Maternal depression: assessed at weeks three, six, and twelve post-
partum and six months postpartum.

2.5. Sample size

The main outcomes of interest are: [1] postpartum weight loss; [2]
Al1C and arterial blood pressure; and [3] breastfeeding duration.
Because this is a feasibility study, the power analysis focuses on the
primary outcome: mean postpartum weight loss. The number of par-
ticipants to be included in the intervention was limited with a maximum
of 72 women to be recruited, or 24 per group. A power analysis was
conducted to determine the level of power we could expect, given a
mean difference between groups of 10-pounds with a standard deviation
set at 10. This mean difference represents a 5% weight loss for a woman
weighing 200 pounds, and was considered a clinically meaningful dif-
ference [73]. An alpha level of 0.05, a 2-tailed, and a t-test were used for
two independent samples with common variance. Results showed a
sample size of 24 per group would have 92.4% power to detect a weight
change of this magnitude (mean difference of 10, and sd = 10).

2.6. Recruitment

To optimize recruitment, one-page flyers and study brochures are
posted in the waiting rooms and exam rooms at each study site. A
website has also been created containing the same information as the
brochures and flyers. Healthy pregnant women are recruited into the
study by 1) screening themselves, and 2) screening by clinic personnel at
each study site.

First, the website contains a link named “Do I qualify for eMOMS?”
that interested women can use to screen themselves. If an interested
participant meets eligibility, wants to participate, and electronically
consents to study participation, then a study team member will contact
her.

Second, each week, potential participants are screened electronically
for eligibility by designated clinic personnel at each study site. If the
potential participant meets eligibility, her contact information and
appointment time are provided to a member of the study team. When the
potential participant comes in for her prenatal appointment, clinic
personnel acquaints her with the study. Immediately after her prenatal
appointment, a study team member performs the same screening for
eligibility in-person or via the telephone. During this process, the
participant must have an electronic mailing address (i.e., email address)
and if she does not, a study team member will help her create an email
address. If the potential participant meets eligibility criteria, wants to
participate in the study, and has all her questions answered, then elec-
tronic consent is obtained via use of an iPad.

Upon electronic consent, the participant receives an email
welcoming her to the study and informing her of the next step:
completion of baseline survey instruments. Upon survey completion, the
participant is randomized to one of three groups: eMOMS1 (DPP and
breastfeeding), eMOMS2 (DPP only), or eMOMS3 (Usual Care) (see
previous section titled “Intervention” for additional detail). After
randomization, the participant is instructed to go to her Facebook ac-
count and request to be added to her assigned group, each with private
security settings. Lastly, the participant is scheduled on the calendar,
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which lets her know when weekly activities are to be completed and lets
the study team know when to contact her for weekly follow-up.
Participation in the trial is enhanced in several ways. All women in
the trial receive program incentives starting with a pack of diapers at e-
consent, a $50 Amazon gift card upon survey completion, a scale and
pedometer at completion of phase one, a $10 engagement gift card
before delivery, and a $75 Amazon gift card at study closure. If a trial
participant withdraws prior to completing the study, then she will only
receive incentives for the program components that she has completed.

2.7. Randomization

Upon completion of baseline survey instruments, an electronic data
capture system - Research Electronic Data Capture (REDCap) - will
randomize the participant to one of three groups: eMOMS1 (DPP and
breastfeeding), eMOMS2 (DPP only), or eMOMS3 (Usual Care).
Randomization is stratified by race and ethnicity so that each group has
equal representation. Randomization is revealed to the participant and
the study team immediately afterwards. Due to the nature of the inter-
vention (use of Facebook for program delivery, weekly one-on-one
coaching sessions, weighing scale, tracking of foods and physical ac-
tivity), no masking is involved in the study.

2.8. Data collection methods

2.8.1. Time of data collection

Clinical data (i.e., anthropometric data and metabolic markers) and
non-clinical data (i.e., data from self-administered surveys) are collected
at designated time periods (see Table 1). On or before week 16 of

Table 1
Data collection for all study participants.

Approximate day of 0 14 119 169 172
study

Prenatal Postnatal

Section Section Section Section Section V

I 1II 11 v

Approximate Week Week Week
prenatal and 16 18-32 33-40
postnatal time”

Delivery  Day 3 -

Month 6

Recruitment X
Prescreen
Consent and X
orientation
Incentivel
Surveys
Incentive2
Randomize and set
investigator
scheduling
Maternal labs X X
Join Facebook X
groups
Intervention X X X X
Breastfeeding X X X X
education
(eMOMS1 only)
Glucose tolerance X
(standard of care)
Telephone calls to X X X X
participant
Incentive3 X
Delivery X
announcement
email
Incentive4 X
Maternal and infant X X
measures
Incentive5 X

>

E T B ]

# Applies to all groups (eMOMS1-3) unless otherwise noted.
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pregnancy (i.e., study entry) and at six months postpartum (i.e., study
closure), self-administered survey data are collected on physical activ-
ity, dietary habits, breastfeeding knowledge, breastfeeding self-efficacy,
and health status. Socio-demographic characteristics, maternal pre-
pregnancy weight and height are also measured at study entry.
Maternal A1C and arterial blood pressure are measured between weeks
ten and 16 of pregnancy, and at six months postpartum. Fifty gram oral
glucose tolerance test results are obtained as standard of care between
24 and 28 weeks of gestation. At delivery, maternal weight and arterial
blood pressure are measured along with baby’s weight, height, breast-
feeding initiation, and formula supplementation. Maternal weight,
baby’s weight, baby’s height, any breastfeeding (i.e., breast milk and
supplementation), exclusive breastfeeding (i.e., breast milk only), for-
mula supplementation, and solid foods are measured at the following
time points postnatally: day three and day 10; week three, six, eight, 10,
and 12; and month four, five, and six. Self-administered survey data on
maternal depression are collected at week three, six, and 12 postpartum
and at six months postpartum.

2.8.2. Survey instrument data

Participants will access the self-administered surveys by a link sent to
her via electronic mail immediately after obtaining consent. Except for
the socio-demographics questionnaire, participants will receive another
link to these surveys via electronic mail at six months postpartum.

Socio-demographics questionnaire: assesses race and ethnicity,
age, level of education, health insurance status, WIC status, and
household income.

Health status questionnaire: assesses parity, number of stillbirths,
history of preterm delivery, if affirmative then reason for preterm de-
livery, level of risk, and smoking status.

Breastfeeding knowledge assessment questionnaire: assesses
physiology of breastfeeding, positions to hold baby when breastfeeding,
birthing experience, signs that breastfeeding goes well, breast milk
supply and supplementation, common breastfeeding concerns, breast-
feeding duration, and substance use when breastfeeding.

Breastfeeding Self-Efficacy Scale-Short Form (BSES-SF): areliable
and validated 14-item questionnaire to assess levels of breastfeeding
self-efficacy in prenatal and postnatal women [74-77].

Kaiser Physical Activity Survey (KPAS): a validated survey for
pregnant and non-pregnant women; assesses multiple domains of
physical activity (i.e., household/family care, occupational, active living
habits, participation in sports/exercise) and total physical activity [78,
791.

Fruit and Vegetable Intake Screener (Eating at America’s
Table Study: EATS): a reliable and validated 10-item questionnaire to
assess the intake of fruits and vegetables [80-82].

Selected items from the Dietary Screener Questionnaire (DSQ):
six items were selected from the Dietary Screener in the National Health
and Nutrition and Examination Survey (NHANES 2009-10) and assess
intake of fiber, added sugars, dairy, calcium and meat [83,84].

Edinburgh Postnatal Depression Scale (EPDS): a reliable and
validated 10-item questionnaire to assess levels of depression during the
postpartum period [85,86]. Participants with an EPDS score of 10 or
higher will be referred to a mental healthcare professional for further
psychological evaluation.

Throughout the study, all participants receive electronic mails with
two to three questions asking about the content of the respective session
for that week. Even though participants in eMOMS3 (Usual Care) do not
watch any educational videos, the questions are phrased in such a way as
to be answerable without having watched the videos. Examples of such
questions are:

e What are your goals for eating healthier and managing physical activity
during pregnancy?

e What are some ways you can incorporate your family into nutritional
goals?
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e How comfortable do you feel reading food labels? Please tell us more.

e What are some activities you enjoy doing that allow you to get extra
movement in throughout the day?

e Identify a barrier you experience when trying to complete your physical
activity goals.

e What are some ways you can add variety to your physical activity
routine?

All questions are open-ended. There are two to three questions for
each of the 15 sessions during phase one, two to three questions related
to each of the four breastfeeding sessions, two to three questions during
each of the four telephone follow-up calls between phase one comple-
tion and baby’s delivery, and two to three questions for each of the six
sessions during phase two after delivery. After these questions are
answered, a follow-up telephone call is placed to the participant by a
certified DPP lifestyle coach. These telephone calls constitute the one-
on-one counseling session with the participant.

2.9. Data management

Data from survey instruments, anthropometric data, and other clin-
ical and qualitative data are captured by the Research Electronic Data
Capture software, REDCap. REDCap is a secure, web-based application
designed to support data capture for research studies, providing 1) an
intuitive interface for validated data entry; 2) audit trails for tracking
data manipulation and export procedures; 3) automated export pro-
cedures for seamless data downloads to common statistical packages;
and 4) procedures for importing data from external sources.

2.10. Statistical methods

Clinical data, socio-demographic characteristics, and postpartum
measures for both mother and baby will be summarized using descrip-
tive statistics. Means and standard deviations, (or medians and inter-
quartile ranges), will be reported for continuous variables; counts and
percentages will be reported for categorical variables. Missing obser-
vations attributed to either attrition or nonresponse will be evaluated for
type of missingness. To avoid potential selection bias, values missing
completely at random or at random will be imputed. For example, we
may perform multiple imputation utilizing chained equations [87].

2.10.1. Proposed model building strategy for main outcomes of interest

Differences in postpartum weight (weight loss) between consecutive
time points will be computed: birth and 3 months postpartum, birth and
six months postpartum, and self-reported weight 3 months prior to
pregnancy (pre-pregnancy weight) vs. six months postpartum. To assess
maternal postpartum weight loss by intervention groups, eMOMSI vs.
eMOMS2 vs. eMOMS3, we will include a model building strategy that
compares mean changes over time during the postpartum period.
Models will also be developed for predicting differences in secondary
outcomes of interest, including mean blood glucose (A1C), arterial blood
pressure, breastfeeding duration (measured as a dichotomous variable
during the same time points as maternal weight loss), and survey
response differences. All models will include potential confounding
variables such as BMI, race/ethnicity, level of education, annual
household income, family history of diabetes, pre-diabetes status, parity
and location as covariates. Development and reporting of these proposed
models will follow the TRIPOD statement for multivariable prediction
models for individual prognosis or diagnosis [88].

To predict maternal weight loss, a random coefficient model (sub-
ject-specific random intercepts and random slopes) will be developed
using general linear mixed models (LMM). This approach will allow us
to a) account for the individual fluctuations during the measurement
time points, b) address questions of scientific interest about trajectories
for individual units, either ones in the study or future units, and c) ac-
count for the within-individual and among-individual variations.
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Similar models will be developed for both blood glucose (A1C) and
arterial blood pressure, (e.g. subject-specific random intercepts and
random slopes using LMM). Further, multiple linear regression or low-
rank, thin-plate regression splines (splines with the degree of smooth-
ness and number of spline knots) approach will be used to compare
measures between eMOMS1 and eMOMS2, as well as eMOMS2 and
eMOMS3 [89].

The risk of stopping breastfeeding prior to six months postpartum in
eMOMSI relative to eMOMS2 and eMOMS3 will be estimated by the
random coefficients binary regression model with appropriate link
function using generalized linear mixed model methodology. Time
dependent repeated measurement proportional hazards regression
model (PHREG) may also be used to compare the risk (hazard) of
stopping breastfeeding across each study arm. To avoid the monotone
likelihood problem, which occurs in small samples, Firth’s bias correc-
tion method to Cox regression models may be conducted. Firth’s
penalized partial likelihood approach reduces asymptotic bias and ad-
dresses the monotone likelihood problem [90].

2.10.2. Comparison of scores on the breastfeeding knowledge assessment,
BSES-SF, KPAS, EATS, selected items from the DSQ, and EPDS

The difference in scores for each survey instrument at study entry
and at study closure across all three study arms will be assessed using the
multiple linear regression approach. As before, these models will adjust
for the effects of age, race/ethnicity, level of education, annual house-
hold income, family history of diabetes, pre-diabetes status, and parity.
In addition, maternal depression over time will be evaluated using a
random coefficient model with subject-specific random intercepts and
random slopes from LMM procedure, similar to the one proposed for
predicting maternal postnatal weight loss.

2.10.3. Proposed analysis of open-ended questions via electronic mail

Consistent with phenomenological procedures described by Gale and
colleagues [91] and Creswell and colleagues [92,93], a content analysis
will be conducted of all responses to the open-ended online questions
provided by participants throughout each phase of the trial. Each
question will be entered into an Excel spreadsheet designed to house the
iterative coding process. The principal investigator and two study team
members will highlight statements, sentences, or quotes that provide a
textual description of participants’ experiences, followed by developing
clusters of meaning and common themes. After each investigator will
complete the first layer of coding, a meeting will be held to discuss and
build consensus. If needed, a second layer of coding will be applied by
each investigator, followed by another meeting to compare coding
schemes and to come to consensus on underlying themes, patterns, and
opinions.

2.11. Safety parameters

No serious adverse events are anticipated in this study and any such
events will be reported to the Institutional Review Board of record.
Throughout the study, issues related to the safety and wellbeing of the
participant as well as privacy of data will be monitored. Participants
with a score of 10 or higher on the Edinburgh Postnatal Depression Scale
(EPDS) will be referred to a mental healthcare professional for further
psychological evaluation. Women who develop gestational diabetes
while in the study will remain in the study unless their condition is
potentially life-threatening as determined by the participant’s health-
care provider. A data and safety officer is in place throughout the course
of the study. The principal investigator meets with the data and safety
officer quarterly to review and discuss trial data. In the event of a po-
tential adverse event, the principal investigator will contact the data and
safety officer immediately.
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2.12. Regulatory aspects and ethical considerations

The study has been approved by the Institutional Review Board (IRB)
at Ascension Via Christi Hospitals Wichita, Inc. The Institutional Review
Board with the University of Kansas School of Medicine-Wichita and
Kearny County Hospital rely on Ascension Via Christi’s IRB. The trial has
been registered with ClinicalTrials.gov with the following identifier:
NCT04021602. Participants who will be assigned to eMOMS3 (Usual
Care) will be provided access to all educational videos upon completion
of the trial. Research reported in this publication is supported by the
National Institute of Diabetes and Digestive and Kidney Diseases of the
National Institutes of Health under Award Number K01DK113048. The
content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the National Institutes of Health.

3. Discussion

Overweight and obesity are major risk factors for gestational dia-
betes, and their prevalence rates are high among U.S. women [16-18].
Overweight and obesity rates are even higher among Hispanic (35% and
50% respectively) and non-Hispanic black women (28% and 47%
respectively) compared to non-Hispanic white women (32% and 38%
respectively) [19,20].

Being overweight or obese before and during pregnancy increases
the risk of adverse health outcomes for both mother [21-24] and child
[25-30], including excessive postpartum weight and an increased like-
lihood to develop type 2 diabetes [94-97]. Moreover, rural pregnant
women who experience limited access to obstetrical healthcare services
are at increased risk of adverse outcomes [31-34] and are therefore at
additional risk for poor birth outcomes [35-37]. Compared to urban
women, rural women also lead less healthy lives such as higher rates of
smoking, lower rates of breastfeeding, and fewer options for healthy
foods and physical activity [98-104].

Due to geographic barriers, higher rates of chronic disease, and
limited availability of health promotion programs, it is important to
administer a lifestyle change program that incorporates nutrition and
physical activity counseling along with breastfeeding support during
and after pregnancy. This period is particularly conducive to behavioral
changes because: [1] women are more likely to modify their behavior to
benefit their children; [2] behavior change interventions are most suc-
cessful in the short term; and [3] effective interventions that start during
pregnancy are more likely to be sustained after birth [105,106].

One such program is the national Diabetes Prevention Program
(DPP) that is associated with a reduced risk of developing diabetes and
postpartum weight loss [57,107,108]. Though, to date, the DPP has not
been combined with breastfeeding education and support, which lowers
the incidence of developing type 2 diabetes after pregnancy [38-41].
This is where eMOMS™ fills the knowledge gap. eMOMS™ - electronic
Monitoring Of Mom’s Schedule - is a unique lifestyle change program
delivered via Facebook that focuses on diet, exercise, and breastfeeding
education and support using periodic one-on-one counseling sessions
during and after pregnancy.

The design of this study has many strengths. First, the three-arm
design allows for comparisons between weight loss with active breast-
feeding education and support, weight loss without active breastfeeding
education and support, and a contact control. Second, educational
content for eMOMS™ is based on the evidence-based national DPP [57]
and the evidence-based Your Guide to Breastfeeding [69]. Third,
eMOMS™ is guided by Social Cognitive Theory and Self-Determination
Theory that uses the principles of self-monitoring, planning,
goal-setting, and feedback to improve self-regulation and to master
self-efficacy to healthy eating, physical activity, and breastfeeding.
Fourth, the delivery of eMOMS™ is done via social media — Facebook —
so that participants can access program content on their own time from
any location without having to attend scheduled face-to-face group
meetings. Fifth, data are collected on weight loss, metabolic markers,
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breastfeeding, infant feeding practices, and baby’s anthropometrics to
measure program effectiveness. Finally, as eMOMS™ is delivered via
social media, program cost will be compared to the cost of traditionally
scheduled group meetings.

In summary, this randomized controlled trial will inform future
intervention efforts with the aim of reducing diabetes risk factors among
a high-risk hard-to-reach population. As such, this study has the po-
tential to define a high impact, cost effective intervention that is easy to
deliver and disseminate, and that can improve public health by reducing
the effect of gestational diabetes and type 2 diabetes among a culturally
diverse, at-risk population.
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