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Abstract

Background: Maternal obesity is associated with significant racial disparities. People who identify as non-Hispanic Black and
Latinx are at the highest risk related adverse short- and long-term health outcomes (eg, hypertension in pregnancy and postpartum
weight retention). Remote lifestyleinterventions delivered during and after pregnancy hold promisefor supporting healthy weight
outcomes; however, few are tested in groups of people who self-identify as non-Hispanic Black and Latinx or address the
neighborhood-level and psychosocial factors driving maternal health disparities. Implementing remote lifestyle interventions
within community-based programs that serve birthing people may optimize trust and engagement, promote scalability and
sustai nability, and have the broadest public health impact.

Objective: The goal of thistria is to test the effectiveness of a culturally adapted remote lifestyle intervention (Healthy for
Two—Home Visiting) implemented within home visiting compared to usual home visiting services on postpartum weight retention
among pregnant or postpartum individuals, in particular those who identify as non-Hispanic Black and Latinx. Facilitators and
barriers to implementation of the intervention within home visiting will be examined.

Methods: We describe the rationale and protocol for this hybrid type | effectiveness-implementation randomized controlled
trial. In this paper, we highlight the community-engaged approach and trial design features that enable the implementation of the
intervention within home visiting and demonstrate its applicability to the target population. Participants will be 360 pregnant
individuals with overweight or obesity enrolled between 20 and 33 weeks of gestation and randomized 1:1 to Healthy for
Two—Home Visiting or usual home visiting services. The primary outcomeisweight retention at 6 months post partum, cal culated
as 6-month postpartum weight minus earliest pregnancy weight (<18 wk of gestation). The measures of implementation include
intervention feasibility, acceptability, reach, adoption, and fidelity. Throughout the paper, we highlight the community input used
to improve intervention effectiveness and study implementation and as a strategy to promote maternal health equity.

Results: This study was funded in June 2021, and recruitment began in April 2023. As of November 2024, we enrolled 90

participants. Data collection to assess the intervention’s effectivenessis expected to end in June 2026. | mplementation eval uation
is expected to conclude in December 2026.

Conclusions: Thishybrid type| effectiveness-implementation randomized controlled trial integrates a culturally adapted remote
lifestyle intervention into early home visiting services to examine its effectiveness on postpartum weight retention compared to
usua home visiting. We anticipate that the study resultswill enable an understanding of the drivers of successful implementation
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within a community-based setting to maximize the future sustainability and dissemination of a strategy for reducing long-term

obesity and other maternal health disparities.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:€62847) doi: 10.2196/62847

Clinicaltrials.gov NCT05619705; https://clinicaltrials.gov/study/NCT05619705
DERR1-10.2196/62847
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Introduction

Background

Maternal obesity is a persistent public health concern, with
widening racia and ethnic inequities[1-3]. In the United States,
57% of women who self-identify as non-Hispanic Black and
47% of women who self-identify as Latinx, Hispanic, or of
Spanish origin (hereinafter referred to as Latinx) have obese
status compared to 38% of peoplewho identify as hon-Hispanic
White [4]. Nearly 50% of pregnant people who identify as
non-Hispanic Black or Latinx exceed the recommended
guidelines for gestational weight gain (GWG), contributing to
adverse maternal and infant health outcomes (eg, hypertension
in pregnancy, preterm birth, and maternal mortality) [5-8], as
well as an estimated economic impact of up to US $32 hillion
from conception through the offspring’sfirst 5 years of life[9].
It is imperative to focus public health prevention efforts on
non-Hispanic Black and Latinx pregnant individuals who are
most susceptible to worsening obesity (ie, postpartum weight
retention [PPWR]) [10-13] and other long-term health problems,
including cardiovascular disease [14-17]. Pregnancy offers an
opportunity to initiate healthy behaviors that limit GWG and
its associated health risks because individual s are motivated to
have a heathy baby [18]. This ideal window for health
promotion extends to the period after birth when it iscritical to
sustain healthy changes and improve care transitions, especially
among individuals with known barriers to health care access
and quality [19]. These individuals have increased exposure to
negative socia determinants of heath (eg, environmental,
financid, cultural, and linguistic barriers; racism; limited health
literacy; and inadeguate insurance coverage), which impacts
postpartum visit attendance [20,21] and further exacerbates
health risk [22-24].

Counseling and lifestyle interventions during and after
pregnancy are a recommended and well-established strategy
for limiting GWG [25-28] and reducing PPWR [29-32], and
their implementation is being tested in real-world settings; for
example, our team is testing a remote heath coaching
intervention to limit GWG integrated into prenatal care clinics
[33,34]. However, there are several evidence gaps. First, few
interventions have been tested in racial and ethnic minority
groups [32,35], with especialy low representation of Latinx
individuals [36]. Second, few interventions have been
implemented and tested in community-based settings where
pregnant and postpartum individual s considered high risk access
saofety net services. Finally, interventions that address
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health-constraining social factors that contribute to disparities
in maternal health outcomes are limited [31,37,38].

Importantly, implementing effective remote lifestyle
interventions within community-based programs that pregnant
individuals access and trust may optimizetheir benefits, promote
scalability and sustainability, and have the broadest public health
impact. Home visiting is an evidence-based public health
strategy targeting pregnant individual s considered high risk and
familieswith children aged up to 5 years. Homevisitors provide
health education, promote positive parenting and early learning,
and link families with needed community resources and social
support [39]. Early home visiting has been shown to prevent
child abuse and neglect, improve maternal and child health,
enhance family socioeconomic status, and promote child
development and school readiness [40]. Early home visiting is
anideal setting for delivering lifestyleinterventionsfor pregnant
and postpartum individual s because home visitors are uniquely
positioned to address socia and environmental factorsimpacting
health behavior (eg, neighborhood food availability and
walkability) [39]. A recent randomized trial testing a lifestyle
intervention embedded in early home visiting services showed
lower GWG and PPWR up to 12 months, greater achievement
of 5% weight loss, smaller waist circumference, and reduced
sugar intake at 12 and 24 months[41], aswell asgreater success
in reducing access to sugar-sweetened beverages in the home
up to 24 months[41,42].

Objectives

The goals of this paper are to (1) describe the design of this
hybrid type | effectiveness-implementation randomized
controlled trial testing the effectiveness of the Healthy for
Two—Home Visiting (H42-HV) remote lifestyle intervention
integrated into home visiting compared to usual home visiting
serviceson PPWR among pregnant and postpartum individuals;
(2) highlight the design features of this trial that enable its
implementation within home visiting and the applicability of
theintervention to thetarget population, in particular those who
identify as Latinx and non-Hispanic Black; and (3) highlight
our application of a community-engaged approach to the
conceptualization and design of the study to improve
intervention effectiveness and study implementation and as a
strategy to promote maternal health equity.
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Methods

Study Design, Aims, and Hypothesis

We designed this hybrid type | effectiveness-implementation
randomized controlled trial to test the effect of the H42-HV
lifestyle intervention integrated into home visiting from mid-
to late pregnancy (20-33 wk) through 6 months post partum,
compared to usual home visiting services, among pregnant and
postpartum individual s with overweight or obesity. The primary
outcome is PPWR calculated as 6-month postpartum weight
minus prepregnancy (<18 wk of gestation) weight. Additional
measures of effectiveness include GWG and maternal health
behaviors, wellness, and health care use. Our main hypothesis
isthat participants in the H42-HV arm will have lower PPWR
than those in the usual home visiting services arm.

Hybrid type | effectiveness-implementation trials assess the
primary outcome of clinica effectiveness and evaluate
implementation strategies of the intervention as secondary
outcomes to better understand facilitators and barriers to
real-world dissemination. This hybrid approach could efficiently
and in atimely fashion inform the pathways from trandlation
of evidenceinto practice upon establishing the effectiveness of
theintervention, guide future sustainability efforts, and facilitate
greater subsequent public health impact [43,44]. To this end,
the study will aso examine home visiting organizational factors
that could impact the implementation of the intervention. We
will use the practical, robust implementation and sustainability
model (PRISM) framework [45] and domains from the
Consolidated Framework for Implementation Research (CFIR)
[46] to assess intervention feasibility, acceptability, reach,
adoption, and fidelity.

The protocol has been registered with ClinicalTrials.gov
(NCT05619705).

Application of a Community-Engaged Approach

We used a community-engaged research approach to inform
the conceptualization and design of the study, including the
adaptation of the H42-HV intervention and its integration into
early home visiting services. On the basis of the continuum of
community engagement in research [47], our level of
engagement is best characterized as community participation
because the community was actively engaged with a defined
rolein all stages of the research process. Prior studies clearly
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demonstrate the importance of early and sustained stakeholder
involvement to develop and implement remote health
interventions for underserved populations [48-50]. The study
principal investigators (WLB and KMB) engaged homevisiting
stakehol ders while devel oping the proposal and, once funded,
used a variety of strategies to establish and sustain 2-way
engagement, communication, and information sharing. All
aspects of the study were enhanced by feedback from adiverse
group of stakeholders who serve individuals identifying as
Latinx or non-Hispanic Black, including regional and state
leadersin home visiting and partici pating home visiting program
managers and home visitors. Stakeholders also included current
or recently pregnant individuals who identify as Latinx or
non-Hispanic Black and participate in home visiting services.

During the conceptualization phase, we met with state and
program leaders to gather information about the relevance of
theintervention and its alignment with state and program public
health priorities. We also explored the feasibility and
acceptability of implementing the intervention within the home
visiting setting. In the planning phase of the study, we
established a trandation and cultural adaptation team of
primarily native Spanish-speaking maternal and child health
professionals (ie, dietitian, midwife, and nurse) and health
professional students (ie, those studying nursing and medicine)
to trandate and adapt the H42-HV intervention for
Spanish-speaking individuals (the adapted version is called
Sanos los Dos).

Once funded, we established a coordinating council with home
visitors, leadersfrom participating programs, and Spanish- and
English-speaking community members. Regular meetingswith
the coordinating council informed all aspects of the study
protocol as well as implementation measures, recruitment
processes, intervention adaptation, and safety protocols. We
asked for specific feedback about the referral process,
recruitment materials (flyers and videos), intervention approach
and messaging, cultural adaptability, and community resource
needs through semistructured one-on-one interviews (6 with
home visiting program leaders and 7 with coordinating council
members). We performed end-user testing of the H42 mobile
health (mHealth) app (Figure 1). We conducted 6 interviews
with parents and 2 with home visitors, applying aprocess known
to impact the usability and engagement of culturally adapted
digital health tools [49,51].
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Figure 1. Healthy for Two mobile health app.
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Overall, thefeedback highlighted facilitatorsand barriersto the
integration of the H42-HV intervention into home visiting
programs and identified strategies for recruitment, adaptations
to meet the language and cultural needs of individuals who
identify as Latinx and non-Hispanic Black, and effective
coordination between the home visitor and health coach. We
describe how we addressed feedback from the coordinating
council and the additional stakeholdersin each of thefollowing
subsections.
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Home Visiting Programs and Setting

In the formative phase of the trial, we engaged with 7 home
visiting programs from across 5 counties in Maryland, United
States, that serve predominantly pregnant and postpartum
individualswho identify as L atinx or non-Hispanic Black, speak
English and Spanish, and have low incomes and literacy levels.
Oncewe launched recruitment, weinvited additional early home
visiting programs to refer participants to be screened and
enrolled in the study. We did not limit ourselvesto a particular
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model of home visiting and included evidence-based and
non—evidence-based models [39]; for example, the partnering
home visiting models include but are not limited to Healthy
Families America, Hedlthy Start, Nurse Family Partnership,
and Babies Born Healthy. Depending on the model, home
visitors are either nurses or paraprofessionals. Participating
home visiting models enroll families in early pregnancy and
follow them 6 monthsto 5 years post partum, but the frequency
and intensity of home visits vary by model.

Participant Eligibility
Asthisisan effectivenesstrial, we apply the broadest dligibility
criteria to enhance generalizability [43,44,52]: age =18 years,

Textbox 1. Eligibility criteria.

Martin et al

singleton pregnancy between 20 and 33 weeks of gestation, and
planning to enroll in home visiting services at 1 of the study’s
participating sites. We are focusing this study on individuals
who are overweight or obese (BM1 =25 kg/m?) before pregnancy
asthey are at the highest risk for future cardiometabolic disease
[53], and we are excluding conditions that may impact an
individual’s ability to medically or physicaly participate in the
intervention if randomized to that arm (eg, advised not to
exercise by provider or diagnosed with type 1 diabetes). Textbox
1 presents additiona eligibility criteria.

Inclusion criteria
« Age=18y
e 20-33 wk of gestation

« Ableto provideinformed consent

«  English or Spanish speaking

Exclusion criteria

«  Diagnosed with type 1 diabetes

«  Pregnant with multiple fetuses

« Advised not to engage in exercise by medica provider

« Not cleared by the study’s clinicians or home visiting program staff
«  Planning to relocate outside of Maryland in the next year

«  Active substance abuse (except marijuana)

«  Psychiatric or substance use-related hospitalization in the past year
« Activeeating disorder

*  Prepregnancy BMI =25 kg/m2 (calculated based on self-reported prepregnancy height and weight)

« Intention to enroll in early home visiting services at a participating site

« Ability to complete telephone-assisted screening and el ectronic consent

Evidence showsthat starting an intervention early in pregnancy
has the greatest impact on pregnancy outcomes and GWG
[54,55]. However, many home visiting programsrely on several
stepsto occur before servicescan begin, that is, entry in prenatal
care, referrals from clinic, screening by outside agency for
eligibility, and outreach by home visiting program. In response
to input from participating home visiting programs, we selected
a broad enrollment window during pregnancy (20-33 wk of
gestation) and will continue intervention delivery through 6
months post partum. Given state and program leader feedback
about the potential for home visiting enrollment in late
pregnancy, we selected the primary outcome as return to
prepregnancy weight or below because PPWR is arisk factor
for future obesity.

Screening and Recruitment

With feedback from home visiting program partners (refer to
the Application of aCommunity-Engaged Approach subsection),

https://www.researchprotocol s.org/2025/1/e62847

we designed the role of home visitors to be low touch and
aligned with the procedures they aready use in their program
and visits. Figure 2 outlines the study design and recruitment
procedures. Home visiting staff inform potentially eligible
clients about the study via conversation, email, or SMS text
message using a “toolkit” of different materials available in
English and Spanish to accommodate program, staff, and client
needs and preferences (eg, suggested dialogue, paper flyers or
postcards, and an informational video lasting 2-3 min). All
recruitment materials include a link and QR code to an
“electronic interest form” (to be completed by clients or home
visitorson their behaf) that requests basic eligibility information
to preemptively exclude clients aged <18 years and >33 weeks
of gestation, as well as additional details to facilitate the next
steps of the screening process.
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Figure 2. Study design and recruitment procedures. mHealth: mobile health.
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staff reach out to the potential participant viatelephoneto further
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consent process that includes obtaining a signed authorization
for the release of medical records, including prenatal and infant
records as well as claims data. After consent is obtained, study
staff immediately request prenatal clinic recordsfor height and
prepregnancy weight measurements to confirm BMI criteria,
and participants complete web-based or telephone-assisted
baseline data collection surveys. Once these steps are compl ete,
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consented participants meet virtually with staff for a
video-facilitated randomization (enrollment) visit. At
randomization, participants receiveinstructionsfor taking home
weight measurements using a study-provided smart scale
shipped to their home; intervention participants are oriented to
the H42 mHealth app and provided the name of their health
coach. Inresponseto homevisitors interest in theresult of each
client they refer (ie, ineligible, unable to contact, or enrolled),
we providethem with the optionto “opt in” to live email updates
on referral outcomes.
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Randomization and Blinding

A total of 360 participants will be randomized 1:1 to the
H42-HV arm or comparison arm. Randomization is stratified
by home visiting program region+primary language served (ie,
central Spanish or English, capital Spanish or English, eastern
Spanish or English, southern Spanish or English, or western
Spanish or English) and BMI (230 kg/m? vs 25-29.9 kg/m?)
and within each stratum using randomly varying block sizes of
2, 4, and 6. The randomization scheme was generated using
Stata (version 17.0; StataCorp LL C) and imported into REDCap
(Research Electronic Data Capture; version 14.0.31; Vanderbilt
University) [56,57]. Assignment remains masked until a
participant is randomized. Due to the nature of this lifestyle
intervention, participants, home visitors, the intervention team,
and the safety monitor will not be blinded to randomization
assignment after randomization. Until the end of the tria, all
nonintervention study staff and coinvestigators, including the
principal investigators and data collectors, will remain blinded,
with the exception of the lead biostatistician.

H42-HV: Intervention Design and Approach

Overview

Theintervention was adapted from our previously designed and
pilot-tested remotely delivered lifestyle intervention (called
Healthy for Two/Healthy for You) to limit GWG and PPWR

Textbox 2. Healthy for Two—Home Visiting intervention components.

Martin et al

in aracially diverse population with low literacy [33,34]. The
person-centered intervention uses a standard behavioral
approach to weight management [58], teaching strategiesaligned
with social cognitive theory, such as self-monitoring, goal
setting, and problem-solving [59]. The overarching goal of the
H42-HV intervention is for participants to have lower PPWR
6 months after delivery.

I ntervention Components and Adaptations

Overview

We used an iterative approach for trandating and adapting
intervention content and technol ogies using feedback from our
key stakeholders (refer to the Application of a
Community-Engaged Approach subsection). In addition to
shifting intervention timing and focusto the postpartum period,
we reframed messaging about program goals to achieving
“overal hedth and wellness’ versus a “heathy weight.”
Consistent early feedback from home visitors suggested that
strong internalized weight biases among their clients may impact
intervention engagement and acceptability. Weight stigma is
pervasive in health care settings, has detrimental impacts on
overall health and the use of health care services [60,61], and
has morerecently been regarded asasocial determinant of poor
birth outcomes [62]. Textbox 2 summarizes the adapted
components of H42-HV.

Per son-centered health coaching (English or Spanish)

« 10total telephone or video meetings (4 pregnancy, 6 postpartum) lasting approximately 30 min using a person-centered approach, plus 2 as-needed

“boosters’

o  Startsbetween 20 and 33 wk of gestation and continues through 6 mo post partum
«  Coaches have access to a mobile health (mHealth) coaching interface to view participant app engagement and health progress (refer to the H42

mHealth App subsection)

Self-weighing via a home smart scale

o Participants self-weigh at least once weekly on a cellular-enabled home smart scale

«  Paper and electronic “wellness journal” available to self-monitor diet and exercise

H42 mHealth app (hosts web-based learning and goal-setting activities, smart scale weight displays, and 2-way participant-coach messaging;
promotes engagement via dynamic in-app messages and email reminders)

« Learning activities: 10 educational modules focused on diet, exercise, socia support, stress, mood, and sleep. Learning methods include the

following: ssimple, brief education on core topic; audio quotes from 3 ethnically diverse mothers describing personal challenges or successes and
behavioral strategiesthat help them meet health and wellness goals; 5 simple multiple-choice quiz questionsto reinforce key concepts; open-ended
free-text questions, ranging from 4-9 total per learning activity, to promote goal-oriented thinking, problem-solving, and identification of barriers
and successes.

Add-on learning: videos and external links covering topics such as breastfeeding, gestational diabetes, and smoking cessation

Goal setting activity: tool that aids participants in setting their own specific, measurable, achievable, relevant, and time-bound (SMART) goals
and rating their progress

Weight display: real-time view of home smart scale weights with feedback to support goal of returning to prepregnancy weight

Coach-participant messaging: synchronous communication stream primarily used for scheduling and delivery of individualized intervention
content (ie, PDF files, images, etc)

Home page: personalized summary to facilitate intervention adherence (ie, date and time of upcoming coach meetings, most recent coach message,
reminders to weigh) and engagement (ie, seasona health or wellness “Tip of the week”)

Coach and coach manager interface: coach interface with dynamic access to participant weight data and engagement with app (ie, SMART goals,
free-text entries); coach manager interface with real-time access to participant and group-level data for individualized case management and
ongoing support and management of all coaches

https://www.researchprotocol s.org/2025/1/e62847
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Per son-Centered Health Coaching

The cornerstone of the H42-HV intervention is health coaching
using an evidence-based person-centered approach [63] aimed
at enhancing participants’ intrinsic drive to make health-related
behavior changes (diet, exercise, and stress management).
Participants compl ete up to 12 coach meetings (10 planned plus
2 as-needed “boosters’) via video or telephone when they join
the study (between 20 and 33 weeks of gestation) through 6
months post partum. Coaches aim to complete 4 meetingsduring
preghancy and 6 meetings post partum, with flexible cadence
to account for varying enrollment dates. The frequency of coach
meetings is consistent with similar interventions showing an
effect on PPWR [29,33,64] and based on evidence that
moderate- (ie, =6 contacts) to high-intensity (ie, 212 contacts)
lifestyleinterventions havethe greatest effect on GWG [26,65].
Coaches receive enhanced training on weight bias and cultural
sensitivity as well as supporting behavioral changes in the
context of common socia and environmental barriers such as
food insecurity and neighborhood safety.

Health Behavior Tracking (Self-Weighing via Home Smart
Scale)

Participants are instructed to weigh themselves weekly on a
cellular-enabled home smart scale (Body Trace; BodyTrace,
Inc) [66] that transmits live data to the H42 mHealth app and
coach interface described in detail in the next subsection.
Coaches emphasize that self-weighing is a core tool to assess
progress, similar to monitoring one's exercise minutes and the
type and amount of food and drinks consumed. Participants
have the option to track and share diet and exercise behaviors
with their coach aswell asdaily ratings of their mood and sleep
using asimple paper “wellnessjournal” or “electronic wellness
journa” delivered daily or weekly via SMS text message or
email.

H42 mHealth App

Our team designed the web-based mHealth app (Figure 1) and
coach interface based on intervention content tested in past
trials [33,34]. The H42 mHealth app is accessible via mobile
phone and delivers education tailored to a <6th-grade reading
level [67-69] via interactive learning activities that provide
guidance on making healthy lifestyle changesin the context of
common environmental barriers (eg, eating healthy on abudget
and low-cost waysto manage stress). Supplemental health topics
(eg, breastfeeding, infant health, and depression) are aso
available because our formative research and work by others
suggested that pregnant and postpartum people acrossracesare
more likely to use digital health tools that offer credible,
perinatal-specific health information beyond nutrition and
exercise [70,71]. The mHeath app contains a goal-setting
activity, facilitates 2-way participant-coach communication,
displays smart scale data, and promotes adherence and
engagement viadynamic in-app messages and email reminders
(Figure 1). End-user testing of the English and Spanish versions
of the app completed in preparation for the tria (the testing
involved 3 English-speaking and 3-Spanish speaking parents
and 2 bilingual home visitors) generated reactionsto app design
and images, usability, interactive functionality, cultural
appropriateness, and effectiveness. Consistent feedback gathered

https://www.researchprotocol s.org/2025/1/e62847
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(and addressed) included preferencesfor abrighter color palette,
more images, less text and fewer numbers, more traditional
Latinx food options, larger-sized body types, smpler graphics
(ie, bar graph vs line graph), and a stronger representation of
family (ie, households with multiple children). If cost is a
barrier, the study subsidizes web-based access (eg, by providing
data cards).

The coach/coach manager interface provides dynamic access
to participant smart scale weights and app activity (ie, goas
and free-text responses) as well as food and exercise data for
those who chooseto track these behaviors using the “ electronic
wellnessjournal” that syncs datato the interface. Theinterface
additionally serves as a documentation and scheduling tool. A
coach manager interface provides individual and aggregate
summary datato facilitate regular participant oversight, ongoing
support, and the management of coaches and intervention
adherence monitoring throughout the study.

Usual Home Visiting Services Comparison

Participants randomly assigned to the comparison arm receive
usua home visiting services per agency guidelines and
requirements. In addition, we provide abrief, publicly available
educational video on urgent maternal warning signs [72,73].
Private, staff-monitored Facebook groups are offered to
disseminate information on healthy pregnancy and allow for
community building and retention for both groups (usual home
visiting services and H42-HV). Both groups are a so provided
county-specific resource lists with information on green spaces,
food banks, mental health resources, medical centers, and
intimate partner violence support. Thisresourcelist isavailable
as an electronic map (using Google Maps) and a paper version.

National Institute on Minority Health and Health
Disparities Research Framework Adaptation for the
H42-HV Intervention

We adapted the National Institute on Minority Health and Health
Disparities research framework [74] to depict the multilevel
influences (individual, interpersonal, community, and societal
levels) that embedding the remote intervention into early home
visiting services has on heath outcomes and disparities,
including the social determinants of health (Figure 3). The
H42-HV intervention impacts individual-level factors by
promoting a healthy lifestylein women with cardiovascul ar risk
factors, regardless of insurance coverage or health literacy.
While coaches provide education and strategies for making
healthy changes (ie, adding fruits and vegetablesto participants
diet), home visitors address context-specific barriers (eg, healthy
food availability) and leverage context-specific assets (eg, local
food banks) to increase success at achieving behaviora goals.
At the interpersonal level, home visitors provide socia
support and connect participants with socia support networks
that promote a healthy lifestyle and provide tools to navigate
family or peer norms, while health coaches teach participants
effective communication skills to strengthen the support they
receive from their existing network (eg, home visitors, health
care providers, family members, and peers) and tailor this
support toward making healthy changes. The H42-HV
intervention addresses community- and societal-level influences
by connecting participants with local resources and promoting
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parent and infant use of health care services (eg, postpartum promote aholistic approach to reducing cardiometabolic health
inequities among birthing people.

care and primary care). Ultimately, the study is designed to

Figure 3. National Institute on Minority Health and Health Disparities research framework adaptation for the Healthy for Two-Home Visiting

intervention.
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conversationswith home visiting program leadersindicated that
home visitors would not have time to collect study data;
therefore, data collection procedures were designed to not
involve home visitors. Data are collected through 4 methods: a

Tables 1 and 2 summarize the methods of measurement and
timing aimed at improving access and retention as well as
minimizing participant burden (also refer to Figure 4). Early

cellular-enabled home smart scale, medical record review,
web-based surveys via REDCap, and Medicaid claims data.

Table 1. Schedule of intervention effectiveness measures: electronic medical record review, smart scale, and Medicaid claims.

Measure Pregnancy Post partum
Basdine? 37wk Delivery® 2mo 4 mo 6 mo
Maternal weight and height Electronicmedical Smart _c Smart scale Smart scale Smart scale
record review scale
Labor and delivery dischargesummary — — Electronic medical — — —
from outside hospitals record review
Infant weight and length from pediatric — — Electronic medical — — —
practices record review
Maternal and infant health care use Medicaid Medicaid Medicaid
claims claims claims
Home visiting use and safety net ser- Medicaid Medicaid Medicaid
vices claims claims claims

@Baseline window: 20 to 33 wk of gestation.
bDelivery through 2 wk post partum.
“Not applicable.
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Table 2. Schedule of intervention effectiveness measures: web-based surveys.

Measure

Pregnancy
Baseline®

Post partum

2mo 4 mo 6 mo

Deliveryb

Web-based surveys
Demographics and medical history [75-78]
Dietary behaviors[79]
Physical activity [80]
Depression and anxiety [81]
Brief Perceived Stress Scale [82]
Brief Pittsburgh Sleep Quality Index [83]
Functional Social Support Questionnaire [84]
Socia determinants of health [76,78]
Everyday discrimination [85]
Tobacco, marijuana, and a cohol (PRAM Sd) [86]
Pregnancy intention (PRAMS) [86]
Usual source of (maternal) care (PRAMYS) [86]
Experiences with care (PRAMS) [86]
Infant care (PRAMS) [86]

O o oo ooooogoogoogo g

Postpartum visit attendance and support (PRAMS) [86]
Postpartum contraception (PRAMS) [86]
Breastfeeding intention and practices (PRAMS) [86,87]

Use of community and safety net services: Supplemental Nutri-
tion Program for Women, Infants, and Children (PRAMS) [86]

Engagement with home visiting

Safety survey

DC

O oo o o
O o oo o g

O o o o

3B aseline window: 20 to 33 wk of gestation.

bDelivery through 2 wk post partum.

CInfant race and ethnicity collected at delivery.

IPRAMS: Pregnancy Risk Assessment and Monitoring System.

Figure 4. Datacollection and retention.
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Assessment and Verification of Maternal Weight Using
a Smart Scale

Smart scale weights are collected at 4 time points: 37 weeks of
gestation; and 2, 4, and 6 months post partum (Table 1).
Participants are instructed to weigh themselves in light indoor

https://www.researchprotocol s.org/2025/1/e62847

RenderX

ﬁé:}]
®

' '

® ©

clothes without shoes on their home smart scale (BodyTrace
[66]). The smart scale transmits data to the study team via
cellular connectivity (no Wi-Fi or cellular plan is required),
which isidea for rural client communities with intermittent
Wi-Fi or those with reduced access to cellular data or
inconsistent data plans. The Body Trace smart scale was sel ected
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because it demonstrates good concordance with in-person
assessments [88,89] and has been used in several large weight
management trials[90,91], including those with racially diverse
populations with low incomes and literacy levels [92-94]. The
scaleismailed to participants’ homes after randomization, and
brief SMS text reminders to weigh are sent at each study
assessment time point (ie, “Time to step on your scale”). Staff
monitor weight data transmitted to the study’s REDCap server
inreal time and reach out to participants with no weight by the
middle of each designated assessment “window,” which ranges
from —10 days to +10 days at designated study outcome
assessment time points. Staff also monitor battery power and
the strength of the cellular connection to assist participantswith
related issues, as needed. To mitigate the disruption that
environmental factors (eg, potential for multiple users or scale
displacement) can have on data quality, we programmed a
dynamic weight cleaning procedure that requires participants
to confirm questionable weights by responding to a 1-question
survey sent via SM Stext message. For intervention partici pants,
this cleaning procedure ensures real -time accuracy of theweight
graphsin the H42 mHealth app, aswell asautomated reminders,
including in-app messages that prompt participants to weigh if
aconfirmed weight is not available after 7 days. After 14 days,
coaches are notified to conduct personalized outreach to remind
participants to weigh themsel ves.

Obtaining Medical Recordsand Abstracting | nformation
on Prepregnancy Weight

Participants consent to pre- and postnatal medical record rel ease
for themselves and their infant from before pregnancy through
1 year post partum (Table 1). We use a secure electronic fax
system (OpenText Fax; Open Text Corporation) to request
medical records from prenatal clinics, offices, and hospitals.
“Prepregnancy” weight is defined as the earliest measured
weight obtained from medical records up to 18 weeks of
gestation; when not available, we use self-reported weight. We
also abstract height, parity, and comorbid conditions from
medical records.

Web-Based Surveys

We used REDCap to build and design web-based surveysusing
standard instruments selected to minimize participant burden
and enable completion at home (Table 2). Collectively, surveys
take 10 to 20 minutes to complete, depending on the total
number and length of those designated at each time point;
staff-led telephone-assisted surveys are available, when
preferred.

Demogr aphics and Social Deter minants of Health

Maternal and infant demographics and socia determinants of
health are collected using standard questions from the PhenX
toolkit [78], the 2020 US Census Informational Questionnaire
[75], and the Accountable Health Communities Health-Rel ated
Social Needs screening tool [77]. Additional common data
elements, using standard and commonly used measures related
to participant characteristics and socia determinants of health,
were incorporated, as required by the Nationa Institutes of
Health-Hedth Equity and Action Network for data
harmonization at the Nationa Institutes of Health Multiple
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Chronic Diseases Disparities Research Consortium [76].
Experiences with chronic, routine discrimination [95] are
assessed using the 9-item Everyday Discrimination measure
[85], which demonstrates good reliability (Cronbach a=0.88)
and is shown to be a strong and consistent predictor of health
and well-being [85].

Maternal Health Behaviors, Attitudes, and Experiences

Dietary intake is assessed as estimates of servings of fruits and
vegetables, added sugars, whole grains, fiber, and calcium using
the 26-item Dietary Screener Questionnaire [79], which
demonstrates agreement with 24-hour dietary recalls [96].
Exercisefrequency and intensity are measured using the 7-item
International Physical Activity Questionnaire-Short Form,
which has acceptable reliability (pooled p=0.76) and some
agreement with the accelerometer standard (pooled p=0.30) in
adiverse sample [80].

Mood is assessed using the 10-item Edinburgh Postpartum
Depression Scale for postnatal depression, which illustrates
moderately high validity (sensitivity=85%, specificity=77%)
and split-half reliability (r=0.88) in the original sample of 60
mothers [81]; these results have been confirmed in other
validation studies [97]. We measure stress using the 4-item
Brief Perceived Stress Scale [98], which is a shortened version
of the originad 14-item scale [82] and has acceptable
psychometric properties[99]. We assess sleep using the 6-item
Brief Pittsburgh Sleep Quality Index [83], which shows good
internal consistency (Cronbach a=0.79, McDonad «w=0.91)
and adequate validity (sensitivity=76%, specificity=77%) in a
large population-based sample [83]. Perceived socia support
is quantified using the 8-item Duke-UNC Functiona Social
Support Questionnaire [84], which has favorable test-retest
reliability (r=0.50-0.85) and is significantly correlated with
other socia support measures [84].

Several questions from the standard and core measures of the
Pregnancy Risk Assessment and Monitoring System (PRAMYS)
[86] assess pregnancy and breastfeeding intentions and practices,
contraception, substance use (tobacco, marijuana, and alcohol),
and experienceswith or use of health care before and after birth.

Infant Health, Sour ces of Care, and Feeding Practices

Infant overall health, feeding, and sources of care are assessed
using the PRAMS [86] and Infant Feeding Practices Survey
[87]. The use of community and safety net programs (ie,
Supplemental Nutrition Program for Women, Infants, and
Children) is also measured using the PRAMS [86].

Engagement With Home Visiting Services

Engagement with home visiting services and the frequency of
contacts with home visitors will be collected at all postpartum
time points to assess the “dose” of home visiting during the
study.

Intervention Satisfaction

Intervention participants complete a satisfaction survey at the
end of the study using an adapted survey tool administered and
reported on in previous trials [33,34].
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Medicaid Claims Data

We will request Maryland Medicaid claims data for all
consented participants with Medicaid to assess maternal and
infant health care use outcomes (ie, attendance at prenatal care
visits, postpartum visit, primary care visits, infant visits, and
receipt of infant vaccines) via a data use agreement with the
Maryland Department of Health (Table 2).

Table 3. Implementation process measures and methods.

Martin et al

Implementation Process M easures and M ethods

Overview

Measures to evaluate the implementation are based on the
PRISM framework [45] and domainsfrom the CFIR [46]. Table
3 outlines all implementation outcomes and measures.

PRISM2+CFIRP domains

Implementation process measure

Data collection method (before, during, and after
thetrial)

Organizational perspectives
Organizational characteristics (inner
setting from the CFIR)

Externa environment (outer setting

from the CFIR)

Reach

Implementation (engaging, reflecting,
and eval uating process from the CFIR)

Adoption

Fidelity of theintervention (coach and
participant)

Home visiting program perceived usability, adaptability,
and relative priority of the intervention

Home visiting program culture, management support and
cooperation, systems, training, staffing, and incentives

Home visiting program regulatory environment (policies
and incentives); patient needs and resources

Total number of clients enrolled out of those screened
and eligible; total number of clients enrolled out of new
pregnant clients enrolled in the home visiting program

Engagement of program leaders in implementation pro-
cess; qualitative feedback on the progress and quality of
the implementation

Proportion of sites across the state that opt to participate
in the study; adoption of training and recruitment proce-
dures; level of involvement supporting intervention par-
ticipants

Coach adherence to meeting guides and patient-centered
approach; participant adherence to intervention compo-
nents and perceived acceptability

Surveys before and after program orientation; fo-
cus groups after the trial

Home visiting leader surveys before the tria

Home visiting leader surveys beforethetria;
county reports; census and county rankings
database

Study recruitment and enrollment data; home
visiting program leader surveys after the trial

Coordinating council, formative interviews with
home visiting program leaders, focus groups, and
research team discussion and reflection throughout
thetria

Home visiting staff focus groups after the trial;
review of study recruitment and enrollment data

Review of audio-recorded coach meetings during
thetrial; reports from data management systems;
participant acceptability survey after completing

the study

3PRISM: practical, robust implementation and sustainability model.
BCFIR: Consolidated Framework for Implementation Research.

Organizational Perspectives

To support state and program leader feedback gathered during
the conceptualization phase of the study (refer to the Application
of aCommunity-Engaged A pproach subsection), homevisitors
perspectives of theintervention were assessed viasurvey before
and after a 1-hour study staff-led orientation (an overview of
study goals, design, and referral procedures) that they received
beforethetria. They rated the importance of, and the need for,
resources to address various health-rel ated topics (eg, nutrition
and exercise) with their clients before the training and after they
rated intervention acceptability, appropriateness, and feasibility
[100]. At the end of the study, we will conduct 2 focus groups
with home visitors from participating programs to further
explore the perceived usability, acceptability, and adoption of
the intervention. Interview guides will be developed using the
PRISM framework [45] and include questions assessing
facilitators and barriers to implementation.

https://www.researchprotocol s.org/2025/1/e62847

Organizational Characteristics (Inner Setting From the
CFIR)

Features of home visiting programs through which the
implementation process will proceed and features that may
support or impede the programs ability to successfully
implement the intervention (eg, structure, enrollment, staffing,
service modality, and curriculum) were assessed before thetrial
using a survey completed by home visiting program leaders.

External Environment (Outer Setting From the CFIR)

The county-level economic, political, and social contextswithin
which the home visiting programs reside and which may affect
their ability to successfully implement the intervention (eg,
social determinants of health, obesity rates, demographics,
reimbursements, and health and wellness resources) will be
assessed before the trial using a survey completed by home
visiting program leaders and publicly available datafrom county
reports, US Census Bureau data [75], and a county rankings
database [101].
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Study Reach

We will quantify study reach as (1) the total number of clients
enrolled in the study out of new pregnant clients enrolled in
home visiting during the enroliment period and (2) the total
number of clients enrolled in the study out of those screened
and dligible for the study.

I mplementation (Engaging, Reflecting, and Evaluating)

We will measure implementation through a combined strategy
of gathering feedback from home visiting programs about the
progress and quality of the implementation and holding regular
debriefings with personnel and team about progress and
experience.

Adoption of Intervention

We will track the proportion of home visiting sites across the
state that opt to participate in the study and assess the level of
involvement in study procedures and theintervention viasurvey
and home visitor focus groups after the trial.

Fidelity of the I ntervention: Coach and Participant
Adherence (During and After the | ntervention)

We will examine intervention fidelity and its impact on the
primary outcome using common procedures applied in
multicomponent remote lifestyle intervention trials [102,103].
Health coach fidelity to a participant-centered approach and
standard meeting components (eg, reviewing successes and
progress as well as setting goals) will be measured using an
iterative quality assurance process of sampling and reviewing
audio-recorded coach meetings. We will track participant
adherence to each component of the intervention (coach
meetings, mHealth app, and smart scale use) and intervention
acceptability using an end-of-study survey.

Retention Strategiesfor Participants

On the basis of our experience with recruiting and retaining
pregnant women, we will use several methods to achieve high
retention, including rapport building, sending birthday and birth
cards, and using email and SM S text message reminders based
on each participant’s preferred method of contact. Participants
will be provided gift cards after each data collection visit: US
$10 at enroliment; US $10 at 37 weeks of gestation; US $15 at
2 weeks post partum; and US $20, US $25, and US $30 at 2, 4,
and 6 months post partum, respectively (Figure 4). As
participants will be engaged in home visiting and consider the
program part of their care, we anticipate low risk for loss to
follow-up.

Methodsfor Ongoing Home Visitor and Community
Engagement

Home visitor engagement will involve monthly recruitment
updates shared with sites and site supervisors, raffleincentives,
ongoing training opportunities on topics of interest, and brief
one-on-one “check-ins’ between a study team member and
home visitor “site champion” aimed at quickly mitigating
concerns or struggles pertaining to study procedures.
Community engagement throughout the trial will involve
quarterly newdettersto all stakeholders (ie, coordinating council
members and state-level leaders), including home visitor and
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community member “ spotlights” and participant success stories.
In addition, each home visiting site will receive an annua
financial incentive.

Analytic Approach

Sample Size and Power Estimates

With 360 participants, our objective is to determine the
minimum detectabl e difference (MDD) for the primary outcome
of PPWR between the 2 study groups. Our assumptions are as
follows: a 2-tailed type | error rate of 0.05, atype Il error rate
of 0.10, and =70% follow-up for the main outcome of PPWR
at 6 months. On the basis of the past experience [33] and
published literature, we anticipate <30% loss to follow-up for
6-month weight measurements, consequential to variousforms
of dropout (eg, lost to follow-up). With this dropout rate and
the assumption that the dropout is consistent with missing at
random, we expect to randomize 360 participants (n=180, 50%
per arm) to retain an effective sample size of 252 participants
(n=126, 50%/arm) for our primary outcome. SDsfor the MDD
evaluation were informed by previous studies of similar
combined diet-exercise lifestyle interventions to limit weight
gain in pregnancy and promote postpartum weight loss
[26,41,104,105]. Under these considerations, the resulting
MDDs range from 2.3 to 3.6 kg with corresponding SDs for
PPWR of between 5.5 and 8.8 kg.

Main Analytic Model for the Primary Outcome of PPWR

Analysis will follow the intention-to-treat principle. The
main analysis will assessthe between-group differencein PPWR
(the difference between earliest pregnancy weight and weight
a 6 mo post patum) using a mixed effects
model characterized by a mean model relating the outcome to
the predictors and a variance-covariance model addressing
variance of all available longitudinal weight outcomes and
correlation between outcomes measured over time within
individual. The predictors in the mean model will include a
group indicator (O for the comparison arm and 1 for H42-HV)
aswell as3 binary indicatorsfor 2-, 4-, and 6-month postpartum
visits, respectively, with baseline visit asthe reference, and the
corresponding group-by-visit interaction terms, adjusting for
study sites (region and primary language served) and baseline
BMI category used for randomization stratification, as fixed
effects. The regression coefficient of the group by 6-month
postpartum weight interaction term will estimate theintervention
effect on the primary outcome, that is, mean differencein PPWR
at 6 months between the intervention and control groups. We
will use an unstructured variance-covariance model to allow
full flexibility on outcome variances and longitudina
correlations for the repeatedly measured weight data. A
model-based 2-tailed t test will be used to evaluate the
intervention effect and derive the associated 95% CI. The
Kenward-Roger approximation will be used to calculate the df
for the t test, with P<.05 considered statistically significant
[106].

Data from all randomized participants will be used in this
analysis, with missing dataincluded using a software-specified
missing indicator. The main analysis will assume that outcome
data are missing at random and use an observed data likelihood
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approach implemented through the mixed effects regression
model, where baseline characteristics associated with the
probability of missing outcome datawill befurther adjusted for
in the mean model. Sensitivity analysis through multiple
imputation of missing outcome data under plausible
missing-not-at-random scenarios will be conducted to evaluate
therobustness of the findingsfrom the main analysis conducted
under the missing-at-random assumption.

Secondary Outcomes and Additional Analyses

Secondary outcomesinclude maternal, infant, and organizational
process outcomes. For secondary maternal outcomes, available
data from al randomized individuals will be included.
Between-group differencesin GWG (defined as the difference
between the weight at 37 weeks of gestation and prepregnancy
weight) and infant weights will be assessed using the same
mixed effects modeling approach as described for the primary
outcome, with separate models for each outcome.
Between-group differences in the binary outcomes of diet,
exercise, breastfeeding, and women’'s wellness measures
(depression, sleep, stress, and social support) will be described
between the H42-HV and comparison arms using standard cut
points for the scales and modeled using logistic regression
model—-based longitudina models implemented through a
generalized estimating equations approach [107]. The mean
models will similarly use the group indicator, visit indicators,
and the corresponding group-by-visit interaction terms, adjusting
for the variable used to stratify the randomization. Robust
variance estimateswill be used for statistical inferencesto derive
95% Clsfor the popul ation-average estimates and corresponding
P values. Conforming to recommended maternal postpartum
care use and well-baby care use over time will separately be
modeled using a similar generalized estimating equations
approach as described for the longitudinal binary outcomes.

Exploratory Analyses for the Heterogeneity of the
I ntervention Effect

Wewill explorefor potential moderators of intervention effects
by conducting subgroup analyses based on baseline survey data
(race, ethnicity, home visiting program characteristics, baseline
BMI category [overweight or obese], language spoken at home,
low English proficiency, income, and education level) and
examining effect modification by adding appropriateinteraction
terms to the primary mixed effects model. We do not expect
the intervention effects to vary across subgroups, and we will
interpret carefully any observed heterogeneity, or lack thereof,
given the exploratory nature of these analyses.

Safety Surveillance and Monitoring

For active surveillance, a safety medical officer will oversee
the postdelivery review of medical records, including labor and
delivery notes and infant discharge summaries. We will
administer safety surveysafter delivery and at 2, 4, and 6 months
post partum to enable tracking of all maternal and infant
hospitalizations, emergency department visits, and labor and
delivery triage evaluations (Table 2). We have developed
protocolsto aert the team and manage high level s of depressive
symptoms or interpersonal violence (Table 2). The Johns
Hopkins Institutional Review Board is required to review all
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serious safety events. In  addition, the study has a
sponsor-approved data safety and monitoring plan, and oversight
from the Mid-Atlantic Center for Cardiometabolic Health Equity
Data and Safety Monitoring Board that meets twice a year to
review study progress, intervention adherence, and adverse
events (mild, moderate, and severe).

Ethical Consider ations

The protocol received initial approval from the Johns Hopkins
Ingtitutional Review Board in June 2022 (IRB00307430) and
was determined to be minimal risk. Standard continuing reviews
occur yearly; protocol amendments are also reviewed and
subsequently updated in the Clinical Trials.gov registry. During
the informed consent process (refer to the Screening and
Recruitment subsection), participants are made aware of their
right to privacy and confidentiality and are informed that all
health information is deidentified or stored on secure servers.
They are also advised that they can withdraw from the study at
any time without consequence from the research team and
medical or home visiting services, and if this occurs, Johns
Hopkins may use any data collected before withdrawal.
Participantswill be provided gift cards after each data collection
visit (for details, refer to the Retention Strategiesfor Participants
subsection). In addition, each home visiting site will receive an
annua financial incentive.

Results

This study was funded in June 2021, and recruitment began in
April 2023. Asof November 2024, we enrolled 90 participants.
Data collection to assess the intervention’s effectiveness is
expected to end in June 2026. Implementation evaluation is
expected to conclude in December 2026.

Discussion

Anticipated Findings

We designed this hybrid type | effectiveness-implementation
randomized controlled trial to test aremotelifestyleintervention
for weight management during pregnancy and post partum in
acommunity-based setting that servesindividuals who identify
as Latinx and non-Hispanic Black. The goal of thishybrid trial
is to evaluate the effectiveness of a newly adapted remote
lifestyle intervention (H42-HV) and effectively integrate the
intervention into early home visiting servicesto reduce PPWR.
We hypothesize that participants who receive the H42-HV
intervention will have a lower mean difference in PPWR at 6
months than control group participants. This would add to the
limited evidence supporting the eff ectiveness of counseling and
lifestyleinterventions during and after pregnancy in minimizing
GWG [25-28] and reducing PPWR [29-32] among racial and
ethnic minority groups [32,35]. Furthermore, because few
counseling and lifestyle interventions for pregnant and
postpartum people have been tested in community-based
settings, the use of implementation science methodswill enable
the gathering of important data about the facilitators and barriers
to implementing the intervention in the early home visiting
setting and among this popul ation considered vulnerable. Early
home visiting programs hold promise to be an ideal setting to
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integrate lifestyle interventions because of their unique ability
to address relevant socia and environmental conditions
impeding healthy behaviors (eg, access to healthy foods and
transportation), as well as support and improve transitions to
postpartum care. We anticipate that our study findings will
demonstrate feasibility comparable to that reported in another
trial of alifestyleintervention embedded into early homevisiting
[41,42]. Through the implementation science approach, we will
also provide evidence to support policy translation, including
the expansion of H42-HV delivery into other US states' home
visiting programs, and into Medicaid Managed Care coaching
and case management programs as M edicaid coverage expands
into the postpartum period in more states [108].

Strengths and Limitations

A magjor strength of thetrial’sdesign isthe community-engaged
approach, which began during the grant conceptualization and
preimplementation phases to inform project design.
Community-engaged research approaches have increased
dramatically in the last few decades and are linked with
statistically positive outcomes and success in recruiting and
retaining racialy and ethnicaly diverse populations
experiencing marginalization [109-111]. Community-engaged
research has many benefits, including ensuring intervention
appropriateness, acceptability, and applicability [112-115];
ensuring that study methods and intervention are properly
adapted to the population of interest [114,116,117]; and
promoting trust, transparency, and bidirectiona learning
between research teams and stakeholders [112,118,119].
Adopting this approach has already guided key research design
decisions, including (1) limiting the primary role of home
visitors to the recruitment of study participants to minimize
impact on workflow, (2) enrolling participants during mid- to
late pregnancy (20-33 wk) to align with client enrollment in
home visiting programs, (3) defining the primary outcome as
weight retention at 6 months post partum to alow time for
increased support during the postpartum period, and (4) focusing
study goals and messaging on achieving “overall health and
wellness’ versusa“ healthy weight” to minimizethe effectsthat
weight bias internalization may have on recruitment and
intervention acceptability. Using remote data collection
procedures was another important design consideration (ie,
smart scale and access to prenatal medical records), given the
transportation barriers of home visiting clients living in rural
locations and antici pated challenges they might havein reporting
their height and weight to confirm eligibility—an issue that was
confirmed soon after study launch. We anticipate that the
continued involvement of our coordinating council as well as
other methods of community engagement will drive future
decisions about the interpretation of data and dissemination of
findings.

The iterative process of end-user interviews that informed the
design, features, and functionality of the H42 mHealth app was
especialy valuable for adapting and improving it, including
methods for incorporating weight goalsand progress (ie, simple,
colorful graph versus weight change statistics) and trandlating
the interactive goal-setting activity for Spanish-speaking
participants. Comprehensive measures of adherenceto coaching,
the H42 mHealth app, and the smart scale are amajor strength
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of the study, given the growing complexity of remote lifestyle
intervention packages and the critical need to differentiate the
effects of unique components [27]. Similarly, access to robust
engagement metrics for distinct mHealth app features (ie,
interactive goal setting, coach messaging, accessto weight data,
comprehension quizzes, and educational videos) may build upon
the patterns of website engagement characterized by Power et
al [120] in asample of individual s with low-income status who
identified as Latinx; of note, in this particular study, website
engagement was a strong predictor of weight retention at 6
months post partum.

The design of our study has limitations that could impact the
interpretation of theresults. First, control participantswill have
access to a scale for data collection, and regular self-weighing
is a key component of behavioral weight management [58].
From a health equity and ethical perspective, we decided that
we would refrain from instructing control participants not to
weigh themselves outside of data collection and, instead,
statistically control for the number of measured weights across
the groups. Nonetheless, given the enhanced level of
engagement with self-weighing in the intervention group (ie,
reminders, ability to view progress on the app, and feedback
from the coach), we expect the frequency of weighing in the
control group to be significantly lower, and frequency is the
strongest known predictor of overall weight change [121].
Another limitation is our limited ability to formally measure
and control for the varying levels of support that the home
visitors offer clients throughout the trial, which may
differentially impact behavior change (eg, addressing accessto
healthy food and discussing a healthy lifestyle). This lack of
control precludes our ability to measure intervention
effectiveness for a Latinx and non-Hispanic Black, English-
and Spanish-speaking sample considered high risk outside of
the context of home visiting. Although home visitors were
intentionally removed from intervention delivery, early feedback
conveyed apreference among some homevisitorsto be actively
involved, specifically with the ability to access SMART goals
(assuming clients’ permission). The differencesin home visitor
training (ie, nurse vs paraprofessional), curriculum, and the
intensity of home visiting modelsin the trial (ie, frequency of
visitsranging from weekly to 2 visitstotal during thefirst 6 mo
post partum) may also differentially impact client success. We
expect qualitative data on intervention adoption captured in
focus groups after the trial to enhance our understanding of the
potential role home visitors play in moderating intervention
effects and will leverage these insights for future trial designs
and intervention adaptions.

Conclusions

There is a critical need to develop effective lifestyle
interventions for pregnant and postpartum individuals who
identify as Latinx and non-Hispanic Black and experience the
greatest risk for adverse pregnancy outcomes. This study has
the potential to provide a high-quality assessment of the
effectiveness of aremote lifestyleintervention for aLatinx and
non-Hispanic Black population considered high risk and
highlight facilitators and barriers to its implementation in a
grounded service strategy specifically geared toward improving
maternal and infant health. We expect the study to yield
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important findings that aid in refining future lifestyle Latinx, and facilitate scalability in community-based settings,
intervention approaches for pregnant and postpartum people, ultimately improving maternal and infant long-term health and
particularly those who identify as non-Hispanic Black and promoting health equity.

Acknowledgments

Thistrial wasfunded as 1 of 3 studies at the Mid-Atlantic Center for Cardiometabolic Health Equity funded through the National
Institute on Minority Health and Health Disparities Centers for Multiple Chronic Diseases Associated with Health Disparities:
Prevention, Treatment, and Management (RFA-MD-21-007) under the P50 mechanism.

Data Availability
The datasets generated and analyzed during this study will be available from the corresponding author on reasonable request.

Authors Contributions

Conceptualization: KMB (lead), WLB (lead)

Data curation: LMM (lead), CDM (supporting)

Funding acquisition: KMB (lead), WLB (lead)

Investigation: KMB (lead), WLB (lead), LMM (supporting), CDM (supporting), LEA (supporting), JWC (supporting), NKJ
(supporting), AS-U (supporting)

Methodology: KMB (lead), WLB (lead), LMM (supporting), CDM (supporting), JWC (supporting), NKJ (supporting), NYW
(supporting)

Project administration: KMB (lead), WLB (lead), LMM (supporting)

Resources: AS-U (supporting)

Supervision: KMB (lead), WLB (lead), LMM (supporting), CDM (supporting), JWC (supporting), NKJ (supporting)

Writing (original draft): LMM (lead), KMB (supporting), WLB (supporting)

Writing (review and editing): LMM (lead), KMB (lead), WLB (lead), CDM (supporting), LEA, (supporting), JWC (supporting),
NKJ (supporting), AS-U (supporting), KAC (supporting), NYW (supporting)

Conflictsof Interest
None declared.

Multimedia Appendix 1

Peer review report from the National Ingtitute on Minority Health and Health Disparities Special Emphasis Panel - National
Institute on Minority Health and Health Disparities - Centers for Multiple Chronic Diseases Associated with Health Disparities:
Prevention, Treatment, and Management (P50) ZMD1 MLS (A1) (National Institutes of Health, USA.

[PDEF File (Adobe PDF File), 226 KB-Multimedia Appendix 1]

References

1.  Driscoll AK, Gregory EC. Increases in prepregnancy obesity: United States, 2016-2019. NCHS Data Brief. Nov
2020;(392):1-8. [Medline: 33270551]

2.  HaesCM, Carroll MD, Fryar CD, Ogden CL. Prevalence of obesity among adults and youth: United States, 2015-2016.
NCHS Data Brief. Oct 2017;(288):1-8. [FREE Full text] [Medline: 29155689]

3. Aleméan JO, Almandoz JP, Frias JP, Galindo RJ. Obesity among Latinx people in the United States: areview. Obesity
(Silver Spring). Feb 2023;31(2):329-337. [FREE Full text] [doi: 10.1002/0by.23638] [Medline: 36695058]

4.  Hega KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends in obesity among adults in the United States,
2005 to 2014. JAMA. Jun 07, 2016;315(21):2284-2291. [FREE Full text] [doi: 10.1001/jama.2016.6458] [Medline:
27272580]

5.  Meyer D, GjikaE, Raab R, Michel SK, Hauner H. How does gestational weight gain influence short- and long-term
postpartum weight retention? An updated systematic review and meta-analysis. Obes Rev. Apr 2024;25(4):e13679. [doi:
10.1111/0br.13679] [Medline: 38221780]

6. Ukah UV, Li X, Wel SQ, Healy-Profitds J, Dayan N, Auger N. Black-White disparity in severe cardiovascular maternal
morbidity: a systematic review and meta-analysis. Am Heart J. Dec 2022;254:35-47. [doi: 10.1016/j.ahj.2022.07.009]
[Medline: 35944667]

7. Yusuf HM, Koleilat M, Whaley SE. Prevalence and predictors of substantial postpartum weight retention among participants
of the special supplemental nutrition program for women, infants, and children (WIC) in southern California. Am JHealth
Promot. Jun 2023;37(5):675-680. [doi: 10.1177/08901171221148840] [Medline: 36621898]

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 16
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e62847_app1.pdf&filename=90677d5640cfa005ed34d8875cd50da6.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e62847_app1.pdf&filename=90677d5640cfa005ed34d8875cd50da6.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33270551&dopt=Abstract
http://www.cdc.gov/nchs/data/databriefs/db288.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29155689&dopt=Abstract
https://europepmc.org/abstract/MED/36695058
http://dx.doi.org/10.1002/oby.23638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36695058&dopt=Abstract
https://europepmc.org/abstract/MED/27272580
http://dx.doi.org/10.1001/jama.2016.6458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27272580&dopt=Abstract
http://dx.doi.org/10.1111/obr.13679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38221780&dopt=Abstract
http://dx.doi.org/10.1016/j.ahj.2022.07.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35944667&dopt=Abstract
http://dx.doi.org/10.1177/08901171221148840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36621898&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Zong X, Wang H, Yang L, Guo Y, Zhao M, Magnussen CG, et a. Maternal pre-pregnancy body mass index categories
and infant birth outcomes: a population-based study of 9 million mother-infant pairs. Front Nutr. Feb 17, 2022;9:789833.
[FREE Full text] [doi: 10.3389/fnut.2022.789833] [Medline: 35252291]

O'Neil SS, Platt I, VohraD, Pendl-Robinson E, DehusE, ZephyrinL, et al. Societal cost of nine selected maternal morbidities
in the United States. PL0S One. Oct 26, 2022;17(10):e0275656. [FREE Full text] [doi: 10.1371/journal.pone.0275656]
[Medline: 36288323]

Daundasekara SS, O'Connor DP, Berger Cardoso J, Ledoux T, Hernandez DC. Risk of excess and inadequate gestational
weight gain among Hispanic women: effects of immigration generational status. Int J Environ Res Public Health. Sep 04,
2020;17(18):6452. [FREE Full text] [doi: 10.3390/ijerph17186452] [Medline: 32899746]

Avorgbedor F, McCoy TP, Wideman L, Shriver LH, Buehler C, Leerkes EM. Racial disparities in neighborhood and
household socioeconomic disadvantage predict postpartum weight retention. AJPM Focus. Sep 09, 2022;1(2):100029.
[FREE Full text] [doi: 10.1016/j.focus.2022.100029] [Medline: 37791241]

Siega-Riz AM, Herring AH, Carrier K, Evenson KR, Dole N, Deierlein A. Sociodemographic, perinatal, behavioral, and
psychosocial predictors of weight retention at 3 and 12 months postpartum. Obesity (Silver Spring). Oct
2010;18(10):1996-2003. [ FREE Full text] [doi: 10.1038/0by.2009.458] [Medline: 20035283]

Kent-Marvick J, Cloyes KG, Meek P, Simonsen S. Racial and ethnic disparitiesin postpartum weight retention: anarrative
review mapping the literature to the National Institute on Minority Health and Health Disparities Research Framework.
Womens Health (Lond). 2023;19:17455057231166822. [ FREE Full text] [doi: 10.1177/17455057231166822] [Medline:
37082834]

Fitzsmmons E, Arany Z, Howell EA, Lewey J. Differential outcomes for African-American women with cardiovascular
complications of pregnancy. Curr Treat Options Cardiovasc Med. Nov 03, 2020;22(12):64. [doi:
10.1007/s11936-020-00863-5]

Hoyert DL. Health e-stat: maternal mortality ratesin the United States, 2022. Centers for Disease Control and Prevention.
Feb 05, 2024. URL : https://stacks.cdc.gov/view/cdc/152992 [accessed 2024-02-09]

Petersen EE, DavisNL, Goodman D, Cox S, Mayes N, Johnston E, et a. Vita signs: pregnancy-related deaths, United
States, 2011-2015, and strategies for prevention, 13 states, 2013-2017. MMWR Morb Mortal Wkly Rep. May 10,
2019;68(18):423-429. [FREE Full text] [doi: 10.15585/mmwr.mm6818el] [Medline: 31071074]

Tsao CW, Aday AW, Almarzooq ZI, Anderson CA, Arora P, Avery CL, et al. Heart disease and stroke statistics-2023
update: areport from the American Heart Association. Circulation. Feb 21, 2023;147(8):€93-e21. [doi:
10.1161/CIR.0000000000001123] [Medline: 36695182]

Phelan S. Pregnancy: a "teachable moment" for weight control and obesity prevention. Am J Obstet Gynecol. Feb
2010;202(2):135.e1-135.€8. [FREE Full text] [doi: 10.1016/j.8/09.2009.06.008] [Medline: 19683692]

Creanga AA, Bateman BT, Mhyre M, Kuklina E, Shilkrut A, Callaghan WM. Performance of racial and ethnic
minority-serving hospitals on delivery-related indicators. Am J Obstet Gynecol. Dec 2014;211(6):647.e1-647.16. [doi:
10.1016/j.8109.2014.06.006] [Medline: 24909341]

Ware KS, Thompson C, Renfroe K, Grabowsky A, Onuorah PO, Williams CH. Mapping the intersection of social
determinants of health, postpartum visit attendance, and pregnancy-related deaths: a scoping review. Public Health Nurs.
2024;41(3):374-382. [doi: 10.1111/phn.13290] [Medline: 38296814]

Wouk K, Morgan I, Johnson J, Tucker C, Carlson R, Berry DC, et al. A systematic review of patient-, provider-, and health
system-level predictors of postpartum health care use by people of color and low-income and/or uninsured populationsin
the United States. JWomens Health (Larchmt). Aug 2021;30(8):1127-1159. [FREE Full text] [doi: 10.1089/jwh.2020.8738]
[Medline: 33175652]

Bazzazian S, Ozgoli G, Riazi H, Mahmoodi Z, VafaM, Nasiri M. The relationship between social determinants of health
and postpartum weight retention based on the World Health Organization model: path analysis. BMC Public Health. Feb
14, 2023;23(1):323. [FREE Full text] [doi: 10.1186/s12889-023-15207-8] [Medline: 36788506]

Ditosto JD, Roytman MV, Dolan BM, Khan SS, Niznik CM, Yee LM. Improving postpartum and long-term health after
an adverse pregnancy outcome: examining interventions from a health equity perspective. Clin Obstet Gynecol. Mar 01,
2023;66(1):132-149. [FREE Full text] [doi: 10.1097/GRF.0000000000000759] [Medline: 36657050]

Bond RM, PhillipsK, Ivy KN, Ogueri V, Parapid B, Miller SC, et al. Cardiovascular health of Black women before, during,
and after pregnancy: acall to action and implications for prevention. Curr Cardiovasc Risk Rep. Jul 23, 2022;16:171-180.
[doi: 10.1007/s12170-022-00703-0]

Teede HJ, Bailey C, Moran LJ, Bahri Khomami M, Enticott J, Ranasinha S, et a. Association of antenatal diet and physical
activity-based interventions with gestational weight gain and pregnancy outcomes: a systematic review and meta-analysis.
JAMA Intern Med. Feb 01, 2022;182(2):106-114. [FREE Full text] [doi: 10.1001/jamainternmed.2021.6373] [Medline:
34928300]

Cantor AG, Jungbauer RM, McDonagh M, Blazinal, Marshall NE, Weeks C, et al. Counseling and behavioral interventions
for healthy weight and weight gain in pregnancy: evidence report and systematic review for the US preventive services
task force. JAMA. May 25, 2021;325(20):2094-2109. [doi: 10.1001/jama.2021.4230] [Medline: 34032824]

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 17

(page number not for citation purposes)


https://europepmc.org/abstract/MED/35252291
http://dx.doi.org/10.3389/fnut.2022.789833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35252291&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0275656
http://dx.doi.org/10.1371/journal.pone.0275656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36288323&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17186452
http://dx.doi.org/10.3390/ijerph17186452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32899746&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2773-0654(22)00027-X
http://dx.doi.org/10.1016/j.focus.2022.100029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37791241&dopt=Abstract
https://europepmc.org/abstract/MED/20035283
http://dx.doi.org/10.1038/oby.2009.458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20035283&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/17455057231166822?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/17455057231166822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37082834&dopt=Abstract
http://dx.doi.org/10.1007/s11936-020-00863-5
https://stacks.cdc.gov/view/cdc/152992
https://doi.org/10.15585/mmwr.mm6818e1
http://dx.doi.org/10.15585/mmwr.mm6818e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31071074&dopt=Abstract
http://dx.doi.org/10.1161/CIR.0000000000001123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36695182&dopt=Abstract
https://europepmc.org/abstract/MED/19683692
http://dx.doi.org/10.1016/j.ajog.2009.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19683692&dopt=Abstract
http://dx.doi.org/10.1016/j.ajog.2014.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24909341&dopt=Abstract
http://dx.doi.org/10.1111/phn.13290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38296814&dopt=Abstract
https://europepmc.org/abstract/MED/33175652
http://dx.doi.org/10.1089/jwh.2020.8738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33175652&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15207-8
http://dx.doi.org/10.1186/s12889-023-15207-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36788506&dopt=Abstract
https://europepmc.org/abstract/MED/36657050
http://dx.doi.org/10.1097/GRF.0000000000000759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36657050&dopt=Abstract
http://dx.doi.org/10.1007/s12170-022-00703-0
https://europepmc.org/abstract/MED/34928300
http://dx.doi.org/10.1001/jamainternmed.2021.6373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34928300&dopt=Abstract
http://dx.doi.org/10.1001/jama.2021.4230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34032824&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Raab R, Geyer K, Zagar S, Hauner H. App-supported lifestyle interventions in pregnancy to manage gestational weight
gain and prevent gestational diabetes: scoping review. JMed Internet Res. Nov 10, 2023;25:e48853. [FREE Full text] [doi:
10.2196/48853] [Medline: 37948111]

MertensL, Bracken MA, Bogaerts A. Effect of lifestyle coaching including telemonitoring and tel ecoaching on gestational
weight gain and postnatal weight loss: a systematic review. Telemed J E Health. Oct 2019;25(10):889-901. [doi:
10.1089/tmj.2018.0139] [Medline: 30523742]

Phelan S, Brannen A, Erickson K, Diamond M, Schaffner A, Mufioz-Christian K, et a. 'Fit moms/mamas activas
internet-based weight control program with group support to reduce postpartum weight retention in low-income women:
study protocol for arandomized controlled trial. Trials. Feb 25, 2015;16:59. [FREE Full text] [doi:
10.1186/s13063-015-0573-9] [Medline: 25887964]

LiuJ, Wilcox S, Hutto B, Turner-McGrievy G, Wingard E. Effects of alifestyleintervention on postpartum weight retention
among women with elevated weight. Obesity (Silver Spring). Jul 2022;30(7):1370-1379. [FREE Full text] [doi:
10.1002/0by.23449] [Medline: 35722816]

YuhasM, Moore CF, Garay J, Brown SD. Improving maternal cardiovascular health in underserved populations: anarrative
review of behavioral intervention trialstargeting postpartum weight retention. Curr Atheroscler Rep. Sep 2022;24(9):689-699.
[FREE Full text] [doi: 10.1007/s11883-022-01045-3] [Medline: 35781777]

Lim S, Hill B, Teede HJ, Moran LJ, O'Reilly S. An evaluation of the impact of lifestyle interventions on body weight in
postpartum women: a systematic review and meta-analysis. Obes Rev. Apr 2020;21(4):€12990. [doi: 10.1111/0br.12990]
[Medline: 31914234]

Coughlin JW, Martin LM, Henderson J, Dalcin AT, Fountain J, Wang NY, et al. Feasibility and acceptability of a
remotely-delivered behavioural health coaching intervention to limit gestational weight gain. Obes Sci Pract. Jul 16,
2020;6(5):484-493. [FREE Full text] [doi: 10.1002/05p4.438] [Medline: 33082990]

Bennett WL, Coughlin JW, Henderson J, Martin S, Yazdy GM, Drabo EF, et a. Healthy for two/healthy for you: design
and methods for a pragmatic randomized clinical trial to limit gestational weight gain and prevent obesity in the prenatal
care setting. Contemp Clin Trials. Feb 2022;113:106647. [FREE Full text] [doi: 10.1016/j.cct.2021.106647] [Medline:
34896296]

Michel S, Raab R, Drabsch T, Gunther J, Stecher L, Hauner H. Do lifestyleinterventions during pregnancy have the potential
to reduce long-term postpartum weight retention? A systematic review and meta-analysis. Obes Rev. Apr 2019;20(4):527-542.
[doi: 10.1111/0br.12809] [Medline: 30548769]

Haughton CF, Silfee VJ, Wang ML, Lopez-Cepero AC, Estabrook DP, Frisard C, et al. Racial/ethnic representation in
lifestyle weight lossintervention studiesin the United States: a systematic review. Prev Med Rep. Feb 02, 2018;9:131-137.
[FREE Full text] [doi: 10.1016/j.pmedr.2018.01.012] [Medline: 29616185]

Hill B. Expanding our understanding and use of the ecological systemstheory model for the prevention of maternal obesity:
a new socioecological framework. Obes Rev. Mar 2021;22(3):€13147. [doi: 10.1111/0br.13147] [Medline: 33000890]
Duran B, Oetzel J, Magarati M, Parker M, Zhou C, Roubideaux Y, et al. Toward health equity: anational study of promising
practicesin community-based participatory research. Prog Community Health Partnersh. 2019;13(4):337-352. [FREE Full
text] [doi: 10.1353/cpr.2019.0067] [Medline: 31866589]

Home visiting evidence of effectivenessreview: summary. HomV EE. 2023. URL : https://homvee.acf.hhs.gov/sites/defaul t/
files/2023-11/homvee-summary-brief-nov2023.pdf [accessed 2023-09-15]

Michalopoulos C, Faucetta K, Warren A, Mitchell R. Evidence on the long-term effects of home visiting programs: laying
the groundwork for long-term follow-up in the mother and infant home visiting program evaluation (MIHOPE). Office of
Planning, Research and Evaluation, Administration for Children and Families, U.S. Department of Health and Human
Services. 2017. URL: https.//www.acf.hhs.gov/opre/report/
evidence-long-term-effects-home-visiting-programs-laying-groundwork-long-term-follow [accessed 2023-09-15]
Haire-Joshu D, Schwarz CD, Steger-May K, Lapka C, Schechtman K, Brownson RC, et a. A randomized trial of weight
change in a national home visiting program. Am J Prev Med. Mar 2018;54(3):341-351. [FREE Full text] [doi:
10.1016/j.amepre.2017.12.012] [Medline: 29455756]

Tabak RG, Morshed AB, Schwarz CD, Haire-Joshu D. Impact of a healthy weight intervention embedded within a national
home visiting program on the home food environment. Front Public Health. Jun 26, 2018;6:178. [FREE Full text] [doi:
10.3389/fpubh.2018.00178] [Medline: 29998092]

Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements
of clinical effectiveness and implementation research to enhance public health impact. Med Care. Mar 2012;50(3):217-226.
[FREE Full text] [doi: 10.1097/ML R.0b013e3182408812] [Medline: 22310560]

Curran GM, Landes SJ, McBain SA, Pyne JM, Smith JD, Fernandez ME, et al. Reflections on 10 years of
effectiveness-implementation hybrid studies. Front Health Serv. Dec 08, 2022;2:1053496. [FREE Full text] [doi:
10.3389/frhs.2022.1053496] [Medline: 36925811]

Feldstein AC, Glasgow RE. A practical, robust implementation and sustainability model (PRISM) for integrating research
findingsinto practice. t Comm JQual Patient Saf. Apr 2008;34(4):228-243. [doi: 10.1016/s1553-7250(08)34030-6]
[Medline: 18468362]

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 18

(page number not for citation purposes)


https://www.jmir.org/2023//e48853/
http://dx.doi.org/10.2196/48853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37948111&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2018.0139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30523742&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-015-0573-9
http://dx.doi.org/10.1186/s13063-015-0573-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25887964&dopt=Abstract
https://europepmc.org/abstract/MED/35722816
http://dx.doi.org/10.1002/oby.23449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35722816&dopt=Abstract
https://europepmc.org/abstract/MED/35781777
http://dx.doi.org/10.1007/s11883-022-01045-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35781777&dopt=Abstract
http://dx.doi.org/10.1111/obr.12990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31914234&dopt=Abstract
https://europepmc.org/abstract/MED/33082990
http://dx.doi.org/10.1002/osp4.438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33082990&dopt=Abstract
https://europepmc.org/abstract/MED/34896296
http://dx.doi.org/10.1016/j.cct.2021.106647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34896296&dopt=Abstract
http://dx.doi.org/10.1111/obr.12809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30548769&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(18)30013-5
http://dx.doi.org/10.1016/j.pmedr.2018.01.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29616185&dopt=Abstract
http://dx.doi.org/10.1111/obr.13147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33000890&dopt=Abstract
https://europepmc.org/abstract/MED/31866589
https://europepmc.org/abstract/MED/31866589
http://dx.doi.org/10.1353/cpr.2019.0067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31866589&dopt=Abstract
https://homvee.acf.hhs.gov/sites/default/files/2023-11/homvee-summary-brief-nov2023.pdf
https://homvee.acf.hhs.gov/sites/default/files/2023-11/homvee-summary-brief-nov2023.pdf
https://www.acf.hhs.gov/opre/report/evidence-long-term-effects-home-visiting-programs-laying-groundwork-long-term-follow
https://www.acf.hhs.gov/opre/report/evidence-long-term-effects-home-visiting-programs-laying-groundwork-long-term-follow
https://europepmc.org/abstract/MED/29455756
http://dx.doi.org/10.1016/j.amepre.2017.12.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29455756&dopt=Abstract
https://europepmc.org/abstract/MED/29998092
http://dx.doi.org/10.3389/fpubh.2018.00178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29998092&dopt=Abstract
https://europepmc.org/abstract/MED/22310560
http://dx.doi.org/10.1097/MLR.0b013e3182408812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22310560&dopt=Abstract
https://europepmc.org/abstract/MED/36925811
http://dx.doi.org/10.3389/frhs.2022.1053496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36925811&dopt=Abstract
http://dx.doi.org/10.1016/s1553-7250(08)34030-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18468362&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.
67.

Damschroder LJ, Reardon CM, Widerquist MA, Lowery J. The updated consolidated framework for implementation
research based on user feedback. Implement Sci. Oct 29, 2022;17(1):75. [FREE Full text] [doi: 10.1186/s13012-022-01245-0]
[Medline: 36309746]

Key KD, Furr-Holden D, Lewis EY, Cunningham R, Zimmerman MA, Johnson-Lawrence V, et a. The continuum of
community engagement in research: aroadmap for understanding and ng progress. Prog Community Health Partnersh.
2019;13(4):427-434. [doi: 10.1353/cpr.2019.0064] [Medline: 31866597]

Lee EW, McCloud RF, Viswanath K. Designing effective eHealth interventions for underserved groups: five lessons from
adecade of eHealth intervention design and deployment. J Med Internet Res. Jan 07, 2022;24(1):e25419. [FREE Full text]
[doi: 10.2196/25419] [Medline: 34994700]

Naderbagi A, Loblay V, Zahed IU, Ekambareshwar M, Poulsen A, Song Y J, et al. Cultural and contextual adaptation of
digital health interventions: narrative review. J Med Internet Res. Jul 09, 2024;26:€55130. [FREE Full text] [doi:
10.2196/55130] [Medline: 38980719]

Ramasawmy M, PooleL, Thorlu-BanguraZ, Chauhan A, Murali M, Jagpal P, et a. Frameworksfor implementation, uptake,
and use of cardiometabolic disease-related digital health interventionsin ethnic minority populations. scoping review. IMIR
Cardio. Aug 11, 2022;6(2):e37360. [FREE Full text] [doi: 10.2196/37360] [Medline: 35969455]

Alsswey AH, Al-Samarraie H, EI-Qirem FA, Alzahrani Al, Alfarrgj O. Culture in the design of mHealth Ul: an effort to
increase acceptance among culturally specific groups. Electron Libr. Mar 27, 2020;38(2):257-272. [doi:

10.1108/EL -04-2019-0097]

Rothwell PM. External validity of randomised controlled trials: "to whom do the results of thistrial apply?'. Lancet. Jan
2005;365(9453):82-93. [doi: 10.1016/S0140-6736(04)17670-8] [Medline: 15639683]

Khan SS, Brewer LC, Canobbio MM, CipollaMJ, Grobman WA, Lewey J, et al. Optimizing prepregnancy cardiovascular
health to improve outcomesin pregnant and postpartum individual s and offspring: a scientific statement from the American
Heart Association. Circulation. Feb 14, 2023;147(7):e76-e91. [FREE Full text] [doi: 10.1161/CIR.0000000000001124]
[Medline: 36780391]

Barroso CS, Yockey A, Degon E, Gautam Poudel P, Brown SD, Hedderson MM, et al. Efficacious lifestyle interventions
for appropriate gestational weight gain in women with overweight or obesity set in the health care system: a scoping review.
JMatern Fetal Neonatal Med. Dec 2022;35(25):6411-6424. [FREE Full text] [doi: 10.1080/14767058.2021.1914576]
[Medline: 34034608]

Harrison CL, Bahri Khomami M, Enticott J, Thangaratinam S, Rogozinska E, Teede HJ. Key components of antenatal
lifestyle interventions to optimize gestational weight gain: secondary analysis of a systematic review. JAMA Netw Open.
Jun 01, 2023;6(6):€2318031. [FREE Full text] [doi: 10.1001/jamanetworkopen.2023.18031] [Medline: 37326994]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform. Apr 2009;42(2):377-381. [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

HarrisPA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: building an international
community of software platform partners. J Biomed Inform. Jul 2019;95:103208. [FREE Full text] [doi:
10.1016/].jbi.2019.103208] [Medline: 31078660]

Butryn ML, Webb V, Wadden TA. Behavioral treatment of obesity. Psychiatr Clin North Am. Dec 2011;34(4):841-859.
[doi: 10.1016/j.psc.2011.08.006] [Medline: 22098808]

Bandura A. Health promotion from the perspective of socia cognitive theory. Psychol Health. 1998;13(4):623-649. [doi:
10.1080/08870449808407422]

Alberga AS, Edache 1Y, Forhan M, Russell-Mayhew S. Weight bias and health care utilization: a scoping review. Prim
Health Care Res Dev. Jul 22, 2019;20:e116. [FREE Full text] [doi: 10.1017/S1463423619000227] [Medline: 32800008]
Brown A, Flint SW, Batterham RL. Pervasiveness, impact and implications of weight stigma. EClinicalMedicine. May
2022;47:101408. [FREE Full text] [doi: 10.1016/j.eclinm.2022.101408] [Medline: 35497065]

DelJoy SB, Bittner K. Obesity stigma as a determinant of poor birth outcomes in women with high BMI: a conceptual
framework. Matern Child Health J. Apr 22, 2015;19(4):693-699. [doi: 10.1007/s10995-014-1577-x] [Medline: 25047786]
Wolever RQ, Simmons LA, Sforzo GA, Dill D, Kaye M, Bechard EM, et al. A systematic review of the literature on health
and wellness coaching: defining a key behavioral intervention in healthcare. Glob Adv Health Med. Jul 2013;2(4):38-57.
[FREE Full text] [doi: 10.7453/gahm].2013.042] [Medline: 24416684]

Haire-Joshu D, Cahill AG, Stein RI, Cade WT, Woolfolk CL, Moley K, et a. Randomized controlled trial of home-based
lifestyle therapy on postpartum weight in underserved women with overweight or obesity. Obesity (Silver Spring). Apr
2019;27(4):535-541. [FREE Full text] [doi: 10.1002/0by.22413] [Medline: 30900408]

Harrison CL, Brammall BR, Garad R, Teede H. OptimalMe intervention for healthy preconception, pregnancy, and
postpartum lifestyles: protocol for arandomized controlled implementation effectivenessfeasibility trial. IMIR Res Protoc.
Jun 09, 2022;11(6):€33625. [FREE Full text] [doi: 10.2196/33625] [Medline: 35679115]

BodyTrace homepage. BodyTrace. URL : https.//www.bodytrace.com/medical/ [accessed 2024-02-17]

Fernandez HJ. Medidas sencillas de lecturabilidad. Consigna. 1959;214:29-32.

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 19

(page number not for citation purposes)


https://implementationscience.biomedcentral.com/articles/10.1186/s13012-022-01245-0
http://dx.doi.org/10.1186/s13012-022-01245-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36309746&dopt=Abstract
http://dx.doi.org/10.1353/cpr.2019.0064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31866597&dopt=Abstract
https://www.jmir.org/2022/1/e25419/
http://dx.doi.org/10.2196/25419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34994700&dopt=Abstract
https://www.jmir.org/2024//e55130/
http://dx.doi.org/10.2196/55130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38980719&dopt=Abstract
https://cardio.jmir.org/2022/2/e37360/
http://dx.doi.org/10.2196/37360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35969455&dopt=Abstract
http://dx.doi.org/10.1108/EL-04-2019-0097
http://dx.doi.org/10.1016/S0140-6736(04)17670-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15639683&dopt=Abstract
https://europepmc.org/abstract/MED/36780391
http://dx.doi.org/10.1161/CIR.0000000000001124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36780391&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/14767058.2021.1914576?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/14767058.2021.1914576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34034608&dopt=Abstract
https://europepmc.org/abstract/MED/37326994
http://dx.doi.org/10.1001/jamanetworkopen.2023.18031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37326994&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
http://dx.doi.org/10.1016/j.psc.2011.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22098808&dopt=Abstract
http://dx.doi.org/10.1080/08870449808407422
https://europepmc.org/abstract/MED/32800008
http://dx.doi.org/10.1017/S1463423619000227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32800008&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(22)00138-9
http://dx.doi.org/10.1016/j.eclinm.2022.101408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35497065&dopt=Abstract
http://dx.doi.org/10.1007/s10995-014-1577-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25047786&dopt=Abstract
https://europepmc.org/abstract/MED/24416684
http://dx.doi.org/10.7453/gahmj.2013.042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24416684&dopt=Abstract
https://europepmc.org/abstract/MED/30900408
http://dx.doi.org/10.1002/oby.22413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30900408&dopt=Abstract
https://www.researchprotocols.org/2022/6/e33625/
http://dx.doi.org/10.2196/33625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35679115&dopt=Abstract
https://www.bodytrace.com/medical/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

68.

69.
70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

Barrio-Cantalgjo IM, Simén-Lorda P, Melguizo M, Escalona |, Marijuan M1, Hernando P. [Validation of the INFLESZ
scaleto evaluate readability of texts aimed at the patient]. An Sist Sanit Navar. 2008;31(2):135-152. [FREE Full text] [doi:
10.4321/s1137-66272008000300004] [Medline: 18953362]

McLaughlin GH. SMOG grading: a new readability formula. J Read. May 1969;12(8):639-646.

Henrich N, Brinson A, Arnold A, Jahnke HR. Digital health needs and preferences during pregnancy and the postpartum
period: mixed methods study. IMIR Form Res. Jan 12, 2024;8:e48960. [FREE Full text] [doi: 10.2196/48960] [Medline:
38214971]

AyyalaMS, Coughlin JW, Martin L, Henderson J, Ezekwe N, Clark JM, et al. Perspectives of preghant and postpartum
women and obstetric providersto promote healthy lifestylein pregnancy and after delivery: aqualitative in-depth interview
study. BMC Womens Health. Mar 04, 2020;20(1):44. [EREE Full text] [doi: 10.1186/s12905-020-0896-x] [Medline:
32131832]

Stierman EK, Watts T, Lawson SM, Bruce TM, Reed-Vance M, Bower KM, et al. Educating families on urgent maternal
warning signs: learning from a pilot to improve training and tools for maternal and child home visiting programs. Health
Promot Pract. Jun 13, 2024:15248399241256691. [doi: 10.1177/15248399241256691] [Medline: 38872329]
Callaghan-Koru JA, Wahid |, Lawson SM, Bower KM, Wilburn CS, Creanga AA. Maternal warning signs education during
home visiting: results from aformative evaluation in Maryland. Womens Health Rep (New Rochelle). Jul 11,
2022;3(1):633-642. [FREE Full text] [doi: 10.1089/whr.2022.0027] [Medline: 35982773]

Alvidrez J, Castille D, Laude-Sharp M, Rosario A, Tabor D. The national institute on minority health and health disparities
research framework. Am J Public Health. Jan 2019;109(S1):S16-S20. [doi: 10.2105/AJPH.2018.304883] [Medline:
30699025]

2020 Censusinformational questionnaire. United States Census Bureau. 2020. URL : https://www?2.census.gov/
programs-surveys/decennial/2020/techni cal -documentati on/questi onnaires-and-instructions/questionnaires/
2020-informational -questionnaire-english DI-Q1.pdf [accessed 2022-09-13]

NIH common data elements. Health Equity Action Network. URL : https://health-equity-action.org/nih-cde [accessed
2024-02-17]

Billioux AK, Verlander K, Anthony S, Alley D. Standardized screening for health-related social needsin clinical settings:
the accountable health communities screening tool. NAM Perspectives. May 30, 2017;7(5). [doi: 10.31478/201705b]
Hamilton CM, Strader LC, Pratt JG, Maiese D, Hendershot T, Kwok RK, et al. The PhenX Toolkit: get the most from your
measures. Am JEpidemiol. Aug 01, 2011;174(3):253-260. [ FREE Full text] [doi: 10.1093/aje/kwr193] [Medline: 21749974]
Dietary screener questionnaire. National Cancer Institute Division of Cancer Control & Population Sciences. URL : https:/
[epi.grants.cancer.gov/diet/shortreg/instruments/dsg-in-nhanes-09-10-sel f-admi nistered-english-version.pdf [accessed
2022-09-13]

Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. Aug 2003;35(8):1381-1395. [doi:

10.1249/01.M SS.0000078924.61453.FB] [Medline: 12900694]

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal
Depression Scale. Br J Psychiatry. Jun 1987;150:782-786. [doi: 10.1192/bjp.150.6.782] [Medline: 3651732]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. JHealth Soc Behav. Dec 1983;24(4):385-396.
[doi: 10.2307/2136404]

Sancho-Domingo C, Carballo JL, Coloma-Carmona A, Buysse DJ. Brief version of the Pittsburgh Sleep Quality Index
(B-PSQI) and measurement invariance across gender and age in a popul ation-based sample. Psychol Assess. Feb
2021;33(2):111-121. [doi: 10.1037/pas0000959] [Medline: 33119375]

Broadhead WE, Gehlbach SH, de Gruy FV, Kaplan BH. The Duke-UNC functional social support questionnaire. Measurement
of social support in family medicine patients. Med Care. Jul 1988;26(7):709-723. [doi: 10.1097/00005650-198807000-00006]
[Medline: 3393031]

Williams DR, Yan Yu Y, Jackson JS, Anderson NB. Racial differencesin physical and mental health: socio-economic
status, stress and discrimination. J Health Psychol. Jul 1997;2(3):335-351. [FREE Full text] [doi:
10.1177/135910539700200305] [Medline: 22013026]

Pregnancy risk assessment monitoring system (PRAMS). Centers for Disease Control and Prevention. URL: https://www.
cdc.gov/prams/index.html [accessed 2022-09-13)]

Infant feeding practices study (IFPS) I1. Center for Disease Control and Prevention. URL: https://www.cdc.gov/
breastfeeding-data/studies/questionnaireshtml?2CDC_AAref_Val=https.//www.cdc.gov/breastfeeding/datalif ps/questionnaires.
htm [accessed 2024-11-26]

Gavin KL, Almeida EJ, Voils Cl, Crane MM, Shaw R, Yancy WS, et al. Comparison of weight captured via electronic
health record and cellular scales to the gold-standard clinical method. Obes Sci Pract. Jan 12, 2023;9(4):337-345. [FREE
Full text] [doi: 10.1002/05p4.656] [Medline: 37546286]

Ross KM, Wing RR. Concordance of in-home "Smart" scale measurement with body weight measured in-person. Obes
Sci Pract. Jun 2016;2(2):224-248. [FREE Full text] [doi: 10.1002/0sp4.41] [Medline: 27499884]

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 20

(page number not for citation purposes)


http://recyt.fecyt.es/index.php/ASSN/article/view/1953/1390
http://dx.doi.org/10.4321/s1137-66272008000300004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18953362&dopt=Abstract
https://formative.jmir.org/2024//e48960/
http://dx.doi.org/10.2196/48960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38214971&dopt=Abstract
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-020-0896-x
http://dx.doi.org/10.1186/s12905-020-0896-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32131832&dopt=Abstract
http://dx.doi.org/10.1177/15248399241256691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38872329&dopt=Abstract
https://europepmc.org/abstract/MED/35982773
http://dx.doi.org/10.1089/whr.2022.0027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35982773&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2018.304883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30699025&dopt=Abstract
https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/questionnaires-and-instructions/questionnaires/2020-informational-questionnaire-english_DI-Q1.pdf
https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/questionnaires-and-instructions/questionnaires/2020-informational-questionnaire-english_DI-Q1.pdf
https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/questionnaires-and-instructions/questionnaires/2020-informational-questionnaire-english_DI-Q1.pdf
https://health-equity-action.org/nih-cde
http://dx.doi.org/10.31478/201705b
https://europepmc.org/abstract/MED/21749974
http://dx.doi.org/10.1093/aje/kwr193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21749974&dopt=Abstract
https://epi.grants.cancer.gov/diet/shortreg/instruments/dsq-in-nhanes-09-10-self-administered-english-version.pdf
https://epi.grants.cancer.gov/diet/shortreg/instruments/dsq-in-nhanes-09-10-self-administered-english-version.pdf
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
http://dx.doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3651732&dopt=Abstract
http://dx.doi.org/10.2307/2136404
http://dx.doi.org/10.1037/pas0000959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33119375&dopt=Abstract
http://dx.doi.org/10.1097/00005650-198807000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3393031&dopt=Abstract
http://hdl.handle.net/2027.42/67159
http://dx.doi.org/10.1177/135910539700200305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22013026&dopt=Abstract
https://www.cdc.gov/prams/index.html
https://www.cdc.gov/prams/index.html
https://www.cdc.gov/breastfeeding-data/studies/questionnaires.html?CDC_AAref_Val=https://www.cdc.gov/breastfeeding/data/ifps/questionnaires.htm
https://www.cdc.gov/breastfeeding-data/studies/questionnaires.html?CDC_AAref_Val=https://www.cdc.gov/breastfeeding/data/ifps/questionnaires.htm
https://www.cdc.gov/breastfeeding-data/studies/questionnaires.html?CDC_AAref_Val=https://www.cdc.gov/breastfeeding/data/ifps/questionnaires.htm
https://europepmc.org/abstract/MED/37546286
https://europepmc.org/abstract/MED/37546286
http://dx.doi.org/10.1002/osp4.656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37546286&dopt=Abstract
https://europepmc.org/abstract/MED/27499884
http://dx.doi.org/10.1002/osp4.41
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27499884&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

90.

91.

92.

93.

94.

95.
96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.
108.

109.

110.

Madigan CD, Jolly K, Roalfe A, Lewis AL, Webber L, Aveyard P, et a. Study protocol: the effectiveness and cost
effectiveness of a brief behavioural intervention to promote regular self-weighing to prevent weight regain after weight
loss: randomised controlled trial (The LIMIT Study). BMC Public Health. Jun 04, 2015;15:530. [FREE Full text] [doi:
10.1186/s12889-015-1869-0] [Medline: 26041653]

Krukowski RA, Hare ME, Talcott GW, Johnson KC, Richey PA, Kocak M, et a. Dissemination of the look AHEAD
intensive lifestyle intervention in the United States Air Force: study rationale, design and methods. Contemp Clin Trials.
Jan 2015;40:232-239. [FREE Full text] [doi: 10.1016/j.cct.2014.12.014] [Medline: 25545025]

Williams LB, Moser DK, Gustafson A, Waters TM, Rayens MK, Karle ER, et al. Reaching high-risk Black adults for
diabetes prevention programming during a pandemic: the design of Fit and Faithful arandomized controlled community
trial. Contemp Clin Trials. Dec 2022;123:106973. [FREE Full text] [doi: 10.1016/j.cct.2022.106973] [Medline: 36334705]
Katzmarzyk PT, Martin CK, Newton RLJ, Apolzan JW, Arnold CL, Davis TC, et a. Weight loss in underserved patients
- acluster-randomizedtrial. N Engl JMed. Sep 03, 2020;383(10):909-918. [FREE Full text] [doi: 10.1056/NEJM 0a2007448]
[Medline: 32877581]

Waselewski M, Plegue M, Sonneville K, Resnicow K, Ghumman A, Ebbeling C, et a. Grocery delivery to support healthy
weight gain among pregnant young women with low income: protocol for arandomized controlled trial. IMIR Res Protoc.
Aug 05, 2022;11(8):e40568. [FREE Full text] [doi: 10.2196/40568] [Medline: 35930351]

Essed P. Understanding Everyday Racism: An Interdisciplinary Theory. Thousand Oaks, CA. SAGE Publications; 1991.
Thompson FE, Midthune D, Kahle L, Dodd KW. Development and evaluation of the National Cancer Institute's dietary
screener questionnaire scoring algorithms. JNutr. Jun 2017;147(6):1226-1233. [FREE Full text] [doi: 10.3945/jn.116.246058]
[Medline: 28490673]

Sultan P, Ando K, Elkhateb R, George RB, Lim G, Carvalho B, et al. Assessment of patient-reported outcome measures
for maternal postpartum depression using the consensus-based standardsfor the selection of health measurement instruments
guideline: a systematic review. JAMA Netw Open. Jun 01, 2022;5(6):€2214885. [FREE Full text] [doi:
10.1001/jamanetworkopen.2022.14885] [Medline: 35749118]

Cohen S. Perceived stress in a probability sample of the United States. In: Spacapan S, Oskamp S, editors. The Social
Psychology of Health. Thousand Oaks, CA. SAGE Publications; 1988.

Lee EH. Review of the psychometric evidence of the perceived stress scale. Asian Nurs Res (Korean Soc Nurs Sci). Dec
2012;6(4):121-127. [FREE Full text] [doi: 10.1016/j.anr.2012.08.004] [Medline: 25031113]

Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al. Psychometric assessment of three newly developed
implementation outcome measures. Implement Sci. Aug 29, 2017;12(1):108. [FREE Full text] [doi:
10.1186/s13012-017-0635-3] [Medline: 28851459]

Maryland. County Health Rankings & Roadmaps. 2021. URL: https://www.countyheal thrankings.org/health-data/
maryland?year=2021& measure=Adult+Obesity [accessed 2022-09-13]

Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et a. Enhancing treatment fidelity in health behavior
change studies: best practices and recommendations from the NIH Behavior Change Consortium. Health Psychol. Sep
2004;23(5):443-451. [doi: 10.1037/0278-6133.23.5.443] [Medline: 15367063]

Shaw RJ, Steinberg DM, Zullig LL, Bosworth HB, Johnson CM, DavisLL. mHealth interventions for weight loss: aguide
for achieving treatment fidelity. JAm Med Inform Assoc. 2014;21(6):959-963. [FREE Full text] [doi:
10.1136/amiajnl-2013-002610] [Medline: 24853065]

Ferrara A, Hedderson MM, Brown SD, Albright CL, Ehrlich SF, Tsai AL, et a. The comparative effectiveness of diabetes
prevention strategies to reduce postpartum weight retention in women with gestational diabetes mellitus: the gestational
diabetes’ effects on moms (GEM) cluster randomized controlled trial. Diabetes Care. Jan 2016;39(1):65-74. [FREE Full
text] [doi: 10.2337/dc15-1254] [Medline: 26657945]

Nicklas M, Zera CA, England LJ, Rosner BA, Horton E, Levkoff SE, et al. A web-based lifestyle intervention for women
with recent gestational diabetes mellitus: arandomized controlled trial. Obstet Gynecol. Sep 2014;124(3):563-570. [FREE
Full text] [doi: 10.1097/A0G.0000000000000420] [Medline: 25162257]

Kenward MG, Roger JH. Animproved approximation to the precision of fixed effectsfrom restricted maximum likelihood.
Comput Stat Data Anal. May 2009;53(7):2583-2595. [doi: 10.1016/j.csda.2008.12.013]

Diggle PJ, Liang KY, Zeger SL. Analysis of Longitudinal Data. New York, NY. Oxford University Press; 1994.

Status of state medicaid expansion decisions: interactive map. Kaiser Family Foundation. Nov 12, 2024. URL : https.//www.
kff.org/aff ordabl e-care-act/i ssue-brief/status-of - state-medi cai d-expansi on-deci si ons-interactive-map/ [ accessed 2024-11-26)
De las Nueces D, Hacker K, DiGirolamo A, Hicks LS. A systematic review of community-based participatory research to
enhance clinical trialsin racial and ethnic minority groups. Health Serv Res. Jun 21, 2012;47(3 Pt 2):1363-1386. [FREE
Full text] [doi: 10.1111/].1475-6773.2012.01386.x] [Medline: 22353031]

Julian McFarlane S, Occa A, Peng W, Awonuga O, Morgan SE. Community-based participatory research (CBPR) to
enhance participation of racial/ethnic minoritiesin clinical trials: a 10-year systematic review. Health Commun. Aug 22,
2022;37(9):1075-1092. [doi: 10.1080/10410236.2021.1943978] [Medline: 34420460]

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 21

(page number not for citation purposes)


https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1869-0
http://dx.doi.org/10.1186/s12889-015-1869-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26041653&dopt=Abstract
https://europepmc.org/abstract/MED/25545025
http://dx.doi.org/10.1016/j.cct.2014.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25545025&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1551-7144(22)00299-3
http://dx.doi.org/10.1016/j.cct.2022.106973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36334705&dopt=Abstract
https://europepmc.org/abstract/MED/32877581
http://dx.doi.org/10.1056/NEJMoa2007448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32877581&dopt=Abstract
https://www.researchprotocols.org/2022/8/e40568/
http://dx.doi.org/10.2196/40568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35930351&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0022-3166(22)10777-7
http://dx.doi.org/10.3945/jn.116.246058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28490673&dopt=Abstract
https://europepmc.org/abstract/MED/35749118
http://dx.doi.org/10.1001/jamanetworkopen.2022.14885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35749118&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1976-1317(12)00052-7
http://dx.doi.org/10.1016/j.anr.2012.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25031113&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851459&dopt=Abstract
https://www.countyhealthrankings.org/health-data/maryland?year=2021&measure=Adult+Obesity
https://www.countyhealthrankings.org/health-data/maryland?year=2021&measure=Adult+Obesity
http://dx.doi.org/10.1037/0278-6133.23.5.443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15367063&dopt=Abstract
https://europepmc.org/abstract/MED/24853065
http://dx.doi.org/10.1136/amiajnl-2013-002610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24853065&dopt=Abstract
https://europepmc.org/abstract/MED/26657945
https://europepmc.org/abstract/MED/26657945
http://dx.doi.org/10.2337/dc15-1254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26657945&dopt=Abstract
https://europepmc.org/abstract/MED/25162257
https://europepmc.org/abstract/MED/25162257
http://dx.doi.org/10.1097/AOG.0000000000000420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25162257&dopt=Abstract
http://dx.doi.org/10.1016/j.csda.2008.12.013
https://www.kff.org/affordable-care-act/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
https://www.kff.org/affordable-care-act/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
https://europepmc.org/abstract/MED/22353031
https://europepmc.org/abstract/MED/22353031
http://dx.doi.org/10.1111/j.1475-6773.2012.01386.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22353031&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2021.1943978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34420460&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Salimi Y, Shahandeh K, Malekafzali H, Loori N, Kheiltash A, Jamshidi E, et al. Iscommunity-based participatory research
(CBPR) useful? A systematic review on papersin adecade. Int J Prev Med. Jun 2012;3(6):386-393. [FREE Full text]
[Medline: 22783464]

Esmail L, Moore E, Rein A. Evaluating patient and stakeholder engagement in research: moving from theory to practice.
J Comp Eff Res. Mar 2015;4(2):133-145. [FREE Full text] [doi: 10.2217/cer.14.79] [Medline: 25825842]

Frank L, Forsythe L, EllisL, Schrandt S, Sheridan S, Gerson J, et al. Conceptual and practical foundations of patient
engagement in research at the patient-centered outcomes research institute. Qual Life Res. May 2015;24(5):1033-1041.
[FREE Full text] [doi: 10.1007/s11136-014-0893-3] [Medline: 25560774]

Wallerstein N, Duran B. Community-based participatory research contributions to intervention research: the intersection
of science and practice to improve health equity. Am J Public Health. Apr 01, 2010;100 Suppl 1(Suppl 1):S40-$46. [doi:
10.2105/A JPH.2009.184036] [Medline: 20147663]

Wallerstein NB, Duran B. Using community-based participatory research to address health disparities. Health Promot Pract.
Jul 2006;7(3):312-323. [FREE Full text] [doi: 10.1177/1524839906289376] [Medline: 16760238]

Cargo M, Mercer SL. The value and challenges of participatory research: strengthening its practice. Annu Rev Public
Health. 2008;29:325-350. [doi: 10.1146/annurev.publhealth.29.091307.083824] [Medline: 18173388]

Westfall IM, Fagnan LJ, Handley M, Salsberg J, McGinnis P, Zittleman LK, et al. Practice-based research is community
engagement. JAm Board Fam Med. 2009;22(4):423-427. [FREE Full text] [doi: 10.3122/jabfm.2009.04.090105] [Medline:
19587257]

Getrich CM, Sussman AL, Campbell-Voytal K, Tsoh JY, Williams RL, Brown AE, et al. Cultivating a cycle of trust with
diverse communities in practice-based research: areport from PRIME Net. Ann Fam Med. Nov 11, 2013;11(6):550-558.
[FREE Full text] [doi: 10.1370/afm.1543] [Medline: 24218379]

Frerichs L, Kim M, Dave G, Cheney A, Hassmiller Lich K, Jones J, et al. Stakeholder perspectives on creating and
maintaining trust in community-academic research partnerships. Health Educ Behav. Feb 09, 2017;44(1):182-191. [FREE
Full text] [doi: 10.1177/1090198116648291] [Medline: 27230272]

Power JM, Phelan S, Hatley K, Brannen A, Mufioz-Christian K, Legato M, et a. Engagement and weight lossin aweb and
mobile program for low-income postpartum women: Fit Moms/ Mamas Activas. Health Educ Behav. Dec
2019;46(2_suppl):114-123. [doi: 10.1177/1090198119873915] [Medline: 31742447)

VanWormer JJ, Martinez AM, Martinson BC, Crain AL, Benson GA, Cosentino DL, et al. Self-weighing promotes weight
loss for obese adults. Am J Prev Med. Jan 2009;36(1):70-73. [doi: 10.1016/j.amepre.2008.09.022] [Medline: 18976879]

Abbreviations

CFIR: Consolidated Framework for |mplementation Research
GWG: gestational weight gain

H42-HV: Healthy for Two—-Home Visiting

MDD: minimum detectable difference

mHealth: mobile health

PPWR: postpartum weight retention

PRAMS: Pregnancy Risk Assessment and Monitoring System
PRISM: practical, robust implementation and sustainability model
REDCap: Research Electronic Data Capture

SMART: specific, measurable, achievable, relevant, and time-bound

Edited by T Leung, D Khajeei; The proposal for this study was peer-reviewed by National Institute on Minority Health and Health
Disparities Special Emphasis Panel - National Institute on Minority Health and Health Disparities - Centers for Multiple Chronic
Diseases Associated with Health Disparities: Prevention, Treatment, and Management (P50) ZMD1 MLS (A1) (National Institutes
of Health, USA). See the Multimedia Appendix for the peer-review report; Submitted 13.06.24; accepted 25.10.24; published 07.01.25.

Please cite as:

Martin LM, McKinney CD, Escobar Acosta L, Coughlin JW, Jeffers NK, Solano-Umafia A, Carson KA, Wang N-Y, Bennett WL, Bower
KM

Remote Lifestyle Intervention to Reduce Postpartum Weight Retention: Protocol for a Community-Engaged Hybrid Type |
Effectiveness-Implementation Randomized Controlled Trial

JMIR Res Protoc 2025; 14:€62847

URL: https://www.researchprotocols.org/2025/1/e62847

doi: 10.2196/62847

PMID:

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 22

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/22783464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22783464&dopt=Abstract
https://www.becarispublishing.com/doi/10.2217/cer.14.79?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2217/cer.14.79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25825842&dopt=Abstract
https://europepmc.org/abstract/MED/25560774
http://dx.doi.org/10.1007/s11136-014-0893-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25560774&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2009.184036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20147663&dopt=Abstract
https://core.ac.uk/reader/192841041?utm_source=linkout
http://dx.doi.org/10.1177/1524839906289376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16760238&dopt=Abstract
http://dx.doi.org/10.1146/annurev.publhealth.29.091307.083824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18173388&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=19587257
http://dx.doi.org/10.3122/jabfm.2009.04.090105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19587257&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=24218379
http://dx.doi.org/10.1370/afm.1543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24218379&dopt=Abstract
https://europepmc.org/abstract/MED/27230272
https://europepmc.org/abstract/MED/27230272
http://dx.doi.org/10.1177/1090198116648291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27230272&dopt=Abstract
http://dx.doi.org/10.1177/1090198119873915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31742447&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2008.09.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18976879&dopt=Abstract
https://www.researchprotocols.org/2025/1/e62847
http://dx.doi.org/10.2196/62847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Martin et &

©Lindsay M Martin, Christine D McKinney, LiaEscobar Acosta, Janelle W Coughlin, Noelene K Jeffers, Alexandra Solano-Umafia,
Kathryn A Carson, Nae-Yuh Wang, Wendy L Bennett, Kelly M Bower. Originally published in IMIR Research Protocols
(https://lwww.researchprotocols.org), 07.01.2025. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The

complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2025/1/e62847 JMIR Res Protoc 2025 | vol. 14 | 62847 | p. 23

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

