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Abstract

Background: Inthe United States, mental health complications and cardiovascular events are the 2 leading causes of death for
birthing parentsin the year following delivery. Most of these deaths are preventable, with Black and Latinx individual s experiencing
higher rates of these postpartum complications. Current postpartum care has not reduced these disparities.

Objective: Thisrandomized controlled trial aimsto train nonmedical professionalsin anovel intervention to prevent postpartum
depressive symptoms and improve cardiovascular health following childbirth in a low-income New York City (NY C) birthing
population.

Methods: We aim to recruit 600 birthing individuals over 3 sites across NY C. After screening and consent, participants will
be randomized to the Living Healthy for Moms intervention (doula-delivered cognitive behavioral therapy and cardiovascular
behavioral health intervention) or attention control (a variation of standard postpartum doula care). Daily telephone contacts for
thefirst 7 days immediately after hospital discharge are followed by 12 doula-led video sessions conducted over 6 months. The
primary outcomes are postpartum depressive symptoms and cardiovascular health, with secondary outcomes of psychosocial
status, health behaviors, health care use, and patient satisfaction. All outcomes are measured via REDCap (Research Electronic
Data Capture; Vanderbilt University) surveys administered at baseline, 2 weeks, 6 weeks, 3 months, and 6 months post discharge.
Physiological measurements of glycated hemoglobin (hemoglobin A,.), lipids, and blood pressure will be collected at baseline,
3 months, and 6 months. Doulas, hospital staff, and birthing individuals will be recruited to evaluate the implementation of the
intervention following the conclusion of recruitment at each site. A mixed methods triangulated approach will be used, including
electronic health record data extraction, web-based surveys, key informant interviews, and focus groups.
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Results: Recruitment and data collection began at thefirst sitein Brooklyn on January 23, 2025. Data collection for participants
from each of the 3 recruitment siteswill be concluded by November 30, 2027, February 29, 2028, and August 31, 2029, respectively,
for Brooklyn, Queens, and upper Manhattan. Thus, all datafor the total expected 600 participants will be collected by the end of
the grant year 6, August 31, 2029. Trial results will not be analyzed until grant year 7, beginning September 1, 2029. Data will
be analyzed on an intention-to-treat basis by study team members blinded to participant conditions.

Conclusions:  This hybrid type 1 effectiveness-implementation randomized controlled trial will test a novel nonspecialist
intervention to prevent mental health and cardiovascular health complications of childbirth, culturally adapted to our local
population in NYC. We expect that our findings will contribute to knowledge on the effectiveness and implementation of

nonspecialist postpartum interventionsin low-resourced settings and the expansion of doula care in the post partum.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:e76871) doi: 10.2196/76871
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Introduction

Maternal Mortality

In the United States, mental health (MH) and cardiovascular
events are the 2 leading causes of death for birthing parentsin
the year following delivery. It is estimated that over 84% of
these maternal deaths are preventable, stressing the importance
of enforcing both physical and mental hygiene during the
postpartum period [1]. Over one-fourth of eclampsia cases and
pregnancy-related strokes happen within thefirst 7-10 days post
partum, and approximately 5% of individuals develop
hypertension only after hospital discharge [2,3]. Overall, 40%
of maternal mortality occurs within the first 6 weeks post
partum, making this a high-risk period [2,3].

Some populationsare at higher risk of postpartum complications.
In New York state, MH conditions are 1 of the top 3 causes of
postpartum deaths for Black and Latinx individuals [4]. It has
been estimated that over 75% of these deaths are preventable
[4]. Similarly, Black birthing individuals are at the highest risk
of cardiovascular deaths in the postpartum period [5,6]. Black
and L atinx individuals bear ahigher cumulative burden of stress
and stressful life events, which can lead to a greater likelihood
of both MH and cardiovascular events developing during the
perinatal period [7]. This can also lead to a greater risk of
complications in subsequent pregnancies[8,9].

Lifelong Impacts

Postpartum depression (PPD) is highly detrimental to health
and overall well-being. Individuals with PPD can remain
depressed for up to 11 years after delivery [10]. PPD is
associated with significant medical and functional impairment,
higher medical costs, obesity, asedentary lifestyle, and smoking
[11]. PPD isadso linked to decreased adherence to medical and
self-care procedures, as well as overall poor health behaviors
[11]. For individuals with depression, there is a higher risk of
death due to suicide and substance misuse [1]. PPD is aso
adversely related to decreased maternal care, reduced
responsiveness, bonding issues, and breastfeeding challenges.
These stressors can impact infants' emotional, cognitive, and
social development [12].

https://www.researchprotocol s.org/2025/1/€76871

I ndividual swho experience adverse outcomes during pregnancy
or delivery are at a greater risk of developing similar health
conditions during future pregnancies and are at a greater risk
of developing life-threatening cardiovascular conditions. Women
who experience a hypertensive disorder during pregnancy have
a fourfold higher risk of being diagnosed with hypertension
within 6-12 months post partum [13,14]. Similarly, gestational
diabetes mellitus (GDM) is the most common complication of
pregnancy and confers risk for later development of type 2
diabetes mellitus (T2DM); racial and ethnic minorities are at
both greater risk of developing GDM and T2DM if they have
GDM. T2DM isapowerful risk factor for cardiovascular disease
(CVD) [15]. These poor health outcomes can arise as early as
hospitalization for delivery and can persist for morethan 5 years
post partum. The risk for these poor health complications is
more significant for vulnerable communities, who bear agreater
cumulative stress burden and have ahigher lifetimerisk of CVD

[4].

Therefore, pregnancy is seen as a“stress’ test for future CVD
[8,16,17]. The steps needed to reduce the likelihood of
developing CVD are reflected in the American Heart
Association’s (AHA) metric of cardiovascular hedlth, Life's
Essential 8 (LE8). LE8 has 2 categories, behavioral and
physiological, with 4 components in each category. The 4
behavioral componentsinclude diet, physical activity, cigarette
smoking, and sleep. The 4 physiological components include
blood pressure (BP), cholesterol, blood glucose, diabetes, and
body massindex [18,19]. Ideal levelson the LE8 score (defined
as 80-100 on a 100-point scale) are associated with lower risk
of CVD (including heart failure), cancer, mortality, adverse
preghancy outcomes, cognitive decline, and dementia, as well
as high health care costs [18]. For vulnerable communities,
achieving ideal levelsof LE8 isextremely beneficial. For Black
individuals, achieving anideal score on one of the 8 components
is associated with lower risk of cardiovascular complications
(in 1 study, 40.4% vs 25.3%), and reaching 2 ideal LES8
component scores is associated with even lower risk (16.8%)
[19]. To date, LES8 has not been tested in the postpartum context.
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Shortfallsin Existing Postpartum Care

Postpartum care is often underused and tends to inadequately
addressthe mental and physical health needs of individual s post
partum. Despite aggressive screening and treatment
recommendations from the American College of Obstetricians
and Gynecologists (ACOG) [20], limited timefor visits, access
barriers, and lack of provider knowledge in addressing both
mental and cardiovascular health mean that fewer than one-third
of people living with PPD are formally diagnosed. Of those,
only 16% receive any treatment, with only 6% getting adequate
care and 3% achieving remission [21]. These numbers are stark
and highlight agrowing need for comprehensive PPD screening
and treatment. Similarly, a systematic review revealed that
among birthing parents with GDM, rates of postpartum
follow-up were lowest for minorities, those with limited
education, and comorbid MH conditions [22]. Implementing
screening for PPD can increase attendance and the eff ectiveness
of comprehensive care visits, including monitoring for
hypertension and T2DM [23]. However, marginalized
communitiesare often not screened for PPD and haveless access
to comprehensive care and medical providers. Up to 25% of
those in marginalized communities cannot identify their
postpartum provider, and over 50% of marginalized individuals
do not go to postpartum obstetric visits[23,24]. These statistics
reveal a prominent inequity within current medical treatment
for postpartum individuals.

Structural racism, social racism, and unconscious bias both in
and out of the hedlth care system leave many vulnerable
communities unable to receive adegquate and necessary
postpartum care [25]. In a 2022 Community Health Needs
Assessment conducted by NewYork-Presbyterian (NYP)
Hospital (the health system covering 2 of the 3 sitesin our trial),
postpartum individuals and community organizationsidentified
3 shortcomings in the health care system for vulnerable
populations [25]. The first was hesitancy to seek care due to
past negative interactions with health care providers and the
health care system. The second was the lack of accessible,
affordable, convenient, and high-quality health care services,
which are severely lacking in vulnerable communities. Thethird
was a need for more doulas and community health workers to
bridge the gap between the current health care system and
vulnerable communitiesin the postpartum period; thisincludes
(but is not limited to) more community health workers in
education, screening, preventive services, and secondary and
tertiary care.

The ACOG recommends that postpartum care must be treated
as a continuous process tailored to each individual’s physical
and MH needs [26-28]. All women should have contact with
their obstetric care provider within 3 weeks post partum, with
acomprehensive postpartum visit within 12 weeks post partum
[29]. The postpartum visit should be considered a full
assessment, covering mood and emotional well-being, infant
care and feeding, sexual health, sleep and fatigue check-ups,
physical recovery, chronic disease screening and management,
and general health maintenance [29]. During these postpartum
visits, clinical and socia resources must be available, and
providers should refer patients for long-term care, especially
for those with conditions such as hypertension, diabetes, thyroid
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disorders, and mood disorders [29]. ACOG recommends
follow-up within 7-10 days for women with hypertensive
disorders of pregnancy, and 72 hours for those with severe
hypertension [30]. However, few health care providers have
implemented these recommendations. There is still no clear
roadmap for managing MH and cardiovascular conditions post
partum [29]. Members of these vulnerable populations often
experience complex emotiona and physical stressors, some of
which are time-sensitive [31,32]—for example, postpartum
preeclampsia, deep vein thromboses, and postpartum
endometritis commonly occur during thefirst 7-10 days of post
partum [2,3].

New York City (NYC) has increased community-based doula
care to address the shortcomings of postpartum care for
vulnerable communities. Doul as provide aff ordable nonmedical
care during pregnancy, birth, and post partum. Doulas can
extend physical, emotional, and informational support to people
and their families [33]. They effectively increase satisfaction
and lower the risk of severe maternal morbidity [34]. While
doulacare shows promise asavaluableresourcefor individuals
in the postpartum period, most doula care in NYC is focused
on intrapartum care, and evidence to support postpartum doula
careisstill evolving [35]. We propose to address these gaps by
implementing and evaluating a doula-delivered intervention,
Living Healthy for Moms (LHMoms), in 3 geographically
distinct settings and populations (Brooklyn, Queens, and
Northern Manhattan). We set out to culturally adapt an existing
cognitive behavioral therapy (CBT) intervention delivered by
nonspecialists for our NYC population, integrating
cardiovascular health. We expected that doulaswould bewilling
and able to receive training to deliver this intervention. The
overal trial hypothesizes that participants completing the
intervention will have lower prevalence of postpartum
depressive symptoms (PPDYS), better cardiovascular health, and
greater engagement with postpartum health care than those
receiving avariant of usual doula postpartum care [34,36].

Methods

Study Overview

LHMomsisahybrid type 1 effectiveness-implementation trial
developed to build new knowledge on aternative models of
postpartum care that may better meet the needs of high-risk
birthing parents. LHMoms will use a phase 1 randomized
controlled trial (RCT) to test a novel, evidence-based,
doula-delivered intervention that integrates CBT and LES,
compared to a variant of standard postpartum doula care.
LHMoms partnerswith doulasfrom 2 community organizations:
the Caribbean Women's Health Association (CWHA) and the
Northern Manhattan Perinatal Partnership (NMPP). LHMoms
is based on the Thinking Healthy Programme (THP), awidely
used intervention endorsed by the World Health Organization
that uses nonspeciaists to deliver CBT-based care in
underresourced settings around the globe. THP has shown high
efficacy for both treatment and prevention of PPD in numerous
settings [37-39] and has also been adapted for populations
enduring physical health disorders such as diabetes and knee
osteoarthritis [40-42]. We began our work to adapt THP with
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aseries of focus groups with doulas, health care providers, and
birthing individual sfrom the communities served by our hospital
sites. This study’s team (which includes community partners
and doulas) then created and refined an intervention designed
to address both physical health and behavioral conditions that
arise post partum. The initial draft was created over several
months using feedback from the focus groups.

Participants in LHMoms are randomized to the intervention
arm, where participants receive the doula-delivered
CBT+cardiovascular health intervention, or the attention control
arm, where participants receive a variation of standard
doula-delivered  postpartum care (based on a
community-informed and provider-informed standardized
checklist for doulacare routinely used by one of our community
partners, CWHA). Individuals are enrolled during delivery
hospitalization and are consented and connected to their doulas
in the hospital, predischarge. The intervention begins within
the first week post hospital discharge and continues up to 6
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months post hospital discharge. Throughout the 6 months, the
intervention arm receives atotal of 12 doula-led sessions. The
attention control arm also receives a total of 12 doula-led
sessions. Sessions for all participants are delivered via Zoom
(Zoom Communications, Inc) or phone, based on the
participants' preference. All participants are fitted for and
receive a home BP monitoring device and are trained on the
correct way to use it before discharge. The LHMoms
intervention arm begins with a 7-day emergency detection
period, during which doulas contact participants daily within
thefirst week at hometo monitor MH and cardiovascular health,
as the highest risk of severe maternal morbidity exists during
this time period. The LHMoms study design is outlined below
in Figure 1. The primary outcomeswill be prevention of PPDS
and cardiovascular health, measured at 6 months post partum.
Doulas are supervised by this study’'s psychiatrist or
psychologist throughout this study, and all study dataisentered
into a REDCap (Research Electronic Data Capture) database
maintained at the primary study site.

Figurel. The LHMoms intervention study design includes recruitment of 600 birthing individuals and 6 months of follow-up for each participant. BP:
blood pressure; CBT: cognitive behavioral therapy; CV: cardiovascular; DBP: diastolic blood pressure; LE8: Life's Essential 8; LHMoms: Living
Healthy for Moms; MH: mental health; PALS: Patient-Activated L earning System; PD: post discharge; PP: postpartum; PPD: postpartum depression;

SBP: systolic blood pressure; Sl: suicidal ideation; w/: with.

— ®e&  Recruit 600 E:} Data Action for
PP days -*g ]l birthing individuals collection both arms
2 3 perdorivation o Birthor  SBP 160 or
IS ¥ ! baseline DBP >110 or
- ~ - full data Sl w/ intent,
Living Healthy for Moms General Education plan
e 10 min educational video 10 min educational video immediate
¢ Blood pressure cuff tutorial| [ Blood pressure cuff tutorial referral for
¢ Doula introduction e Doula introduction urgent care
Stagel: w©| . Athome daily doula
PD days CE) ..‘ MH and BP By, Athome self BP
1-7 s detection 7 monitoring, usual care
< . Action for
Stage II: ™ 12sessions of doula- +™,12 sessions of standard LHMoms only
PD day 7- @ delivered CBT for SV Boliacaie 4 PD 2 weeks
6 months = MHand Cv health (30-45 min each, MH only SBP >140 or
o (30-45 min each, every 1-2 wk) DBP >90 or
\¢ every 1-2 wk) y ® PD 6 weeks above
MH only depression
“® 4 Between-session ¢ PD 3 months threshold,
}-‘T\ homework using full data referral
PALS video education ) J - § PD 6 months for care
full data

Primary outcomes: lower incidence of PPD symptoms and higher LE8 score
Secondary outcomes: better well-being and improved health care use

Implementation Evaluation

In addition to the effectivenesstrial, LHMoms aimsto evaluate
the success of theimplementation and explore how the findings
can be used to strengthen future interventions. LHMoms will
use alandscape analysis, which will collect information on the
implementation process and eval uate the outcomes and factors
(eg, community, people, organizations, etc) that affect
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implementation. Doulas, hospital staff (including clinica
providers and hospital administrators), and participants who
have participated in the RCT will be recruited to collect data
on the effectiveness of the implementation of LHMoms. To
collect data, we will use amixed methodstriangul ated approach,
which includes electronic health record (EHR) data extraction,
web-based surveys, key informant interviews, and focus groups.

JMIR Res Protoc 2025 | vol. 14 | €76871 | p. 4
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

These data will be gathered from representative participants,
including doulas, health care providers, and birthing individuals,
allowing us to incorporate feedback from participants overall
and specific to each siteto hel p usfurther refine the intervention.
Datacollection and analysiswill be guided by the Consolidated
Framework for Implementation Research (CFIR) and RE-AIM,
aframework based on 5 key components: Reach, Effectiveness,
Adoption, Implementation, and Maintenance.

Study Population, Setting, and Recruitment

This study aims to enroll 3 types of participants for the RCT
and implementation process analysis. The first is doulas, who
will be trained to deliver either the LHMoms intervention or
the attention control variation of standard doula care to RCT
participants. The second is birthing individual s participating in
the RCT. The third comprises hospital staff, including clinical
providers and hospital administrators, for the implementation
process analysis phase. Three hospitals in NYC that serve
low-income communities will be included: the NY P Brooklyn
Methodist Hospital in Brooklyn, New York; the NYP Allen
Hospital in upper Manhattan, New York; and the NY C Health
+ Hospitals Queens Hospital in Queens, New York. These sites
were chosen because they serve underresourced individuals,
including high numbers of Black, Latinx, low-income, and
immigrant individuals.

The selection of doulas occurred before finalization of the
intervention manual, approximately 8 months before RCT
participant recruitment began at our first hospital site. Doulas
will be selected and trained at the other 2 sites, approximately
8 months before participant recruitment, to alow time for
training and certification. There will be 8 doulas per site, with
4 being assigned to the intervention arm and 4 being assigned
to the control arm, for a total of 24 doulas across al sites.
Purposive sampling is used in selecting doulas, who will be
recommended by our community groups based on their interests
and skills.

The recruitment period for the RCT will be staggered across
years 2 to 6 of this study.

There will be an 18-month recruitment period at each hospital
site, and we aim to recruit 200 participants per site for a total
of 600 participants. At each hospital location, a
community-based recruiter will be on-site. Research staff
prescreen the EHR for eligible subjects and then discuss
potential recruitswith onsite principal investigators and hospital
staff. The careteam first approaches potentialy eligible patients,
inquires about their interest in LHMoms, and informs research
staff about their willingnessto be contacted. Research staff then
approach eligibleindividualswithin 48 hours after their delivery
and before their hospital discharge.

A purposive sample of doulas, hospital staff, including clinical
providers and hospital administrators, and participants will be
recruited to assess the efficacy of LHMoms implementation,
guided by the CFIR and RE-AIM frameworks. Ten doulas or
members of health care staff at each site will either complete a
web-based survey or participatein afocus group, and 7 of these
will be recruited to participate in key informant interviews.
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Seven participants from each site will aso be recruited to
compl ete either web-based surveys or key informant interviews.

Doula Training and Creation of I ntervention

I ntervention devel opment started with this study’steam (which
includes doulas and staff from our community partners) meeting
with doulas to obtain advice about cultural adaptations and
realistic expectations. The team then prepared a first draft of
the intervention manual, based on the THPR, cardiovascular
health interventions previously undertaken by this study’steam,
and the recommended cultural adaptations and readlistic
expectations. An important component of making the
intervention realistic istime constraints and the redlities of living
with an infant, leaving little time for intervention delivery. To
accommodate the need for education, the intervention relies on
the theory-driven, evidence-based Patient-Activated Learning
System web-based education platform, designed by team
members to provide information about medical conditions for
people with low hedlth literacy and racialy marginalized
individuals. The education component is designed to be
self-driven, with specific assignments demanding no more than
15 minutes for completion before intervention sessions.
Education components deliver knowledge on education on
postpartum  health, cognitive behavioral strategies,
cardiovascular health, and overall health and are designed to
support the intervention sessions, which are more behaviorally
oriented [43].

In semiweekly training sessions (1.5 hours each) across 4
months, the initial cohort of LHMoms doulas was trained in
CBT and motivationa interviewing (MI) principles and
role-played delivery of each intervention session. Doulas also
received an overview of the Patient-Activated L earning System.
Simultaneously, doulas provided feedback for this study’steam,
who refined and adapted the intervention iteratively, following
an approach previously developed by our team [44]. Sessions
wererecorded, and any doulawho missed a session wasrequired
to watch the recording. Following refinement of each session,
doulas were paired to continue practicing the intervention with
each other and with members of this study’s team. For doulas
at our subsequent hospital sites, or any doulas recruited as
replacements, training will begin with watching recordings of
the initia training sessions, followed by a reduced number of
sessions with this study’s team emphasizing CBT and MI
principles, role play, and practice.

Doulas assigned to the attention control arm were trained over
atota of 6 sessions, focusing on session-specific content and
role-playing with no education on CBT or M1 principles. They
reviewed typical postpartum caretopics, avoiding any discussion
of topics specific to the LHMoms intervention.

Once doulas expressed confidence in their ability to deliver a
session, they were certified on each session by astudy clinician
(psychiatrist or psychologist with expertise in cognitive
behavioral interventions), assuring that a minimum level of
competence had been achieved. Certification used a Doula
Fidelity Checklist, shown below in Figure 2, which is a rating
assessment to evaluate doula competency and adherence to
protocol in delivering each session. A “minimum performance”
checklist was developed within the Doula Fidelity Checklist,
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and doulas had to deliver each ontothisstudy’spsychiatrist  did not meet the minimum performance standards on their initial
or psychologist to meet the Doula Fidelity Checklist minimum
performance standards before becoming certified. Doulas who

certification attempt were asked to engage in additional practice
until they met the minimum performance standards.

Figure 2. The Doula Fidelity Checklist assesses adherence and competence of doulas in delivering the LHMoms sessions. LHMoms: Living Healthy
for Moms; PALS: Patient-Activated Learning System.

Adherence
Yes | No
Did the doula deliver the intervention session as intended (did not skip any
parts)?
Did doula review the participant's blood pressure reading with them?
Did doula review the PALS homework and assignment questions?
Did doula practice ThinkingHealthy with the participant on the session topic?
Did doula review next session’s homework with the participant?
Did doula schedule the next session with the participant?
Competence: Please rate the doula on the following scale.
Almost always- Sometimes=skill Not or rarely
always=skill sometime or observed=skill
consistently occasionally rarely or never

demonstrated (skill
demonstrated >75%
of the time)

demonstrated (skill | demonstrated (skill
demonstrated 25- demonstrated

75% of the time) <25% of the

time)

Communicates in a
respectful, positive,

nonjudgmental manner.

Engages in rapport
building and self-
disclosure.

Demonstrates empathy,
warmth, and
genuineness.

Uses open ended
questions.

Uses affirmative
statements.

Uses reflective
listening.

Summarizes.

Avoids directive
statements.

Asks permission to
offer advice.

Appropriately
reinforces
participants' ideas and
opinions.

Correctly conveys and
communicates
LHMoms principles.

Screening Procedures and Eligibility Criteria

The inclusion criteria for doulas include affiliation with our
community partners (CWHA or NMPP) and experienceworking
with 10 or more clients in the catchment areas of our hospital

https://www.researchprotocol s.org/2025/1/€76871
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sites. Doulas planning to move out of the areain the next year
are not invited to participate.

Inclusion criteriafor the RCT include birthing individual s aged
18 or older, having delivered a singleton live birth, having
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self-identified Black race or Latinx ethnicity, or being a
Medicaid beneficiary. Exclusion criteriaare birthing individuals
younger than 18 years; unable to communicate in English,
Spanish, or Haitian Creole; using other nonhospital doula
services already; having a multifetal pregnancy, known major
fetal anomaly, or stillbirth; being an active user of intravenous
drugs; having known suicidal ideation with intent and plan or
a known primary psychotic disorder; being on hemodialysis;
having gestational age <24 weeks at delivery; and having plans
to move out of the area within the next 6 months.

For the implementation evaluation cohort, doula and birthing
individual criteriawill be as above. For hospital staff, the only
inclusion criteria will be employment at the hospital site,
working on obstetrical wards, being aged 18 years or older, and
being able to communicate in English, Spanish, or Haitian
Creole. Staff who have no interaction with birthing parents are
not invited to participate.

Randomization and | nformed Consent

At each of the 3 hospital sites, 200 participantswill be enrolled
and randomized, 100 per arm. The blinded study statistician
creates the randomization design to randomize doulas and
participants on an equal (1-to-1) basis. Thisstudy’s statistician,
recruiters at each hospital, and study principal investigators
remain blinded to randomization until the participant's
completion of thelast study assessment, which is6 months post
hospital discharge. The randomization of participants occurs
after therecruiter has obtained informed consent and completed
in-hospital enrollment, before hospital discharge. The research
program coordinator in the Weill Cornell Medicine Obstetrics
and Gynecology Department is unblinded and executes the
randomization of all RCT participants.

https://www.researchprotocol s.org/2025/1/€76871
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Doulas in both the intervention arm and attention control arm
are assigned to the participants randomized to the respective
arm, with no crossover, using block randomization, also
designed by the blinded study statistician and executed by the
unblinded research program coordinator. RCT participants are
made aware of the arm to which they are randomized. Doulas
and RCT participants are not blinded throughout this study, as
both parties are inevitably aware of the program in which they
are participating due to preparatory doula training and from
session content.

After enrollment, while still hospitalized, al participants are
given a home BP monitor and are taught how to take their BP
using the device. All participants are asked to record BP values
in alogbook provided by this study.

Participant Groups

I ntervention Arm

The LHMoms intervention arm receives the doula-delivered
intervention focusing on MH and cardiovascular health. The
intervention promptly beginswithin thefirst day post discharge,
when the doula calls each participant to introduce herself. In
the 1-7 days post discharge, LHM omsintervention participants
receive daily calls and texts from their doulas. Doulas monitor
participants’ BP readings, collected in adaily log, and scan for
postpartum complications. infection, bleeding, stroke,
hypertension, cardiomyopathy, and depression. After the first
7 days, participants begin the 12-session CBT-based
intervention, delivered via phone or Zoom every 1-2 weeks
(Table 1).
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Table 1. After theinitial 7-day emergency detection period, the LHMoms?intervention is delivered via 12 Zoom sessions”®.

Session Topic™d

1 Overview, introduction to healthy thinking, and heart health

2 Sleep for mom

3 Stress

4 Bonding with baby

S Physical activity®

6 Life's Essential 8: cholesterol, BPf, and smoking

7 Life's Essential 8: diabetes

8 Healthy eating

9 Relationships, community, health buddies, and asking for help
10 Planning for the future, pregnancy as awindow to future health, and health passport
11 Review past session topics as desired

12 Final session and send-off

3 _HMoms: Living Healthy for Moms.

bEach session includes cognitive behavioral therapy and cardiovascular health content tailored to the topic.

CPatient-Activated Learning System readings and videos for the next session topic are assigned for each session. Participants are also instructed to
monitor their blood pressure, practice replacing negative thoughts with positive thoughts, and work on their individualized goals.

dDoula care is provided at each session with wellness check-ins, connections to resources, and screenings for suicidal ideation and intimate partner

violence as needed.

®Doula care for session 5 includes a discussion of the participant’s changing body and body image.

"BP: blood pressure.

Attention Control Arm

Participants in the attention control arm receive a variation of
standard doula postpartum care. Participants are instructed in
the hospital on how to measure and record their BP at home

Table 2. Attention control sessions are delivered via 12 Zoom sessions.

daily. They do not have daily contact with their doulas in the
first 7 days post discharge. Following that, they begin the
12-session attention control sessions, delivered via phone or
Zoom every 1-2 weeks (Table 2).

Topic

Birth experience and your body

Supporting mom or infant feeding support
Infant feeding support

Baby sleep

Human papillomavirus

Newborn care

Reproductive life cycle

Sudden infant death syndrome and smoking

© 00 N oo g A~ W N é)
o
S

Well-child care and immunizations

10 Maternal health
11 Review past session topics as desired
12 Final visit and long-term support plan

Doula Supervision and Assessment

Intervention doulas have weekly supervision sessions with a
study psychologist and the LHMoms research coordinator.
These supervision sessions happen throughout the 24 months

https://www.researchprotocol s.org/2025/1/€76871
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of thedoulas’ participation at their respective RCT sites. These
sessions help ensure that each doulais delivering the LHMoms
intervention as intended. Doulas can ask this study’s
psychologist or psychiatrist questions about specific participant
cases, LHMoms intervention delivery, or other issues that may
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arise. Additionally, each month, 2 randomly sampled LHMoms
sessions are audio-recorded for each doula, with the consent of
the doula and participant. These sessions are evaluated using
the Doula Fidelity Checklist and are evaluated by this study’s
psychologist for additional factors. nonverbal and verbal
communication, rapport, problem-solving, and more.

Attention control doulas also engage in weekly supervision
sessions with the LHMoms study coordinator as well as
|eadership from the respective community organization, CWHA
or NMPP, offering opportunitiesto ask questions about specific
participant cases and other issues that may arise.

Data Collection

Data are collected from doulas as well as participants. Doulas
completeapretrial implementation survey collecting information

Faiz et d

on their background and demographics, doulatraining, and their
views on the NY C postpartum care landscape, as well as the
feasibility and acceptability of the intervention.

For al trial participants, data are collected at baseline in the
hospital predischarge, 2 weeks post discharge, 6 weeks post
discharge, 3 months post discharge, and 6 months post
discharge. The LHMoms study team collects dataviaweb-based
surveyson the primary outcomes of PPDS, using the Edinburgh
Postnatal Depression Scale (EPDS) asaproxy for theincidence
of symptoms of PPD (with scores >9 indicating the presence
of PPDSs), and the“heart score,” an eval uation of LE8 provided
by the AHA. Figure 3 below illustrates the key areas of LES.

Figure3. Life's Essentia 8 includes key areas for improving and maintaining cardiovascular health as defined by the American Heart Association.

Get hEﬂIthy Eat better
sleep ®
Quit Be more
tobacco active
Life's '
Essential
Manage - Manage

Control
cholesterol

Quality of life is measured via short (15-minute) and long
(30-minute) web-based surveys. Long web-based surveys,
administered at baseline, 6 weeks, and 6 months, take 30 minutes
to complete and assess psychosocial status and other health
behaviors using the EPDS, General Anxiety Disorder
Assessment, Pittsburgh Sleep Quality Index, Perceived Stress
Scale, Brief Resilience Scale, Scale of Perceived Social Support,

https://www.researchprotocol s.org/2025/1/€76871
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blood pressur@.

blood sugar

Manage
weight

Posttraumatic Stress Disorder Checklist for DSM-5 (Diagnostic
and Satistical Manual of Mental Disorders [Fifth Edition]),
and smoking status. Short web-based surveys, administered at
2 weeks and 3 months post discharge, take 15 minutes to
complete and assess psychosocial status using EPDS, General
Anxiety Disorder Assessment, and Pittsburgh Sleep Quality
Index (Table 3).
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Table 3. Dataare collected via short and long REDCap? surveys, and in-person measurements are taken by this study’s team®®,

Data collection instruments and measures

Long web-based survey, Short web-based survey, In-person measurementsd

30-min® 15-min®
EPDS® 0 o
GAD-7' a o
AHAY9 My Life Check (Heart Score)” 0
PCL-5' a
PSS-10 a
PsQIk O O
BRS a
Perceived socia support O
Hemoglobin A ™ 0
Cholesterol O
Weight and height O
Blood pressure
Smoking status O

3REDCap: Research Electronic Data Capture.
bBaseline, 6 weeks, and 6 months.

€2 weeks and 3 months.

dBasdli ne, 3 months, and 6 months.

®EPDS: Edinburgh Postnatal Depression Scale.
fGAD-7: General Anxiety Disorder Assessment.
9AHA: American Heart Association.

hMy Life Check is only completed in baseline and 6—-month-long surveys.

IPCL-5: Posttraumatic Stress Disorder Checklist for DSM-5 (Diagnostic and Statistical Manual of Mental Disorders [Fifth Edition]).

IPSS-10: Perceived Stress Scale.

I‘PSQI: Pittsburgh Sleep Quality Index.
IBRS: Brief Resilience Scale.
MHemoglobin A1 glycated hemoglobin.

In addition to web-based survey administration, study staff
collect physiological dataat in-person study visits. Staff perform
point-of-care testing for total and high-density lipoprotein
cholesterol and hemoglobin A, and measure BP, height, and
weight at baseline, 3 months, and 6 months. Point-of-care testing
occurs in the hospital shortly after enrollment and at a
community location at 3 and 6 months for the convenience of
participants.

https://www.researchprotocol s.org/2025/1/€76871

Health care use is assessed via questions presented to all
participants at 3- and 6-month post discharge regarding
attendance of obstetric and primary care provider visits. This
study’steam also performsan EHR review of clinical visitsand
encounters to understand contact with the individual health
systems. A Client Satisfaction Questionnaire-8 (CSQ-8) is
administered at 6 months. All data are collected in a secure
REDCap database housed at the main study site. The RCT
schemais shown below in Figure 4.
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Figure4. The RCT schemais shown below, beginning with participant enrollment in the hospital, postdelivery, and before discharge, and continuing
until 6 months post discharge. BP: blood pressure; CBT: cognitive behavioral therapy; CSQ-8: Client Satisfaction Questionnaire-8; CV: cardiovascular;
FG: focusgroup ; HBPM: homeblood pressure monitoring; Kl1: key informant interview; LHMoms: Living Healthy for Moms; PAL S: Patient-Activated
Learning System; PD: post discharge; PP: postpartum; RCT: randomized controlled trial; REDCap: Research Electronic Data Capture.

l Sereen potential participants by inclusion and exclusion criteria. Obtain informed consent (n= 600). Obtain history and document ]

Before
enrollment

Arm 1

7

Randomize

N,

Arm 2: attention

control
n= 300

L4

Baseline visit (post
delivery and

predischarge)

All participants receive appropriately fitted HBPM +instructions+demo, view educational video detailing PP complications
First doula introduction
Long REDcap survey and baseline physiologic measurements (BP, height, weight, hemoglobin A, and cholesterol)

J

All participants measure and record their BP at home daily
LHMoms arm ONLY receives daily communication from doula (no study-initiated outreach to arm 2 at this time)

Days 1-7
PD - - — 1 -
Receives daily communication from No study-initiated outreach to arm 2 at this
doula time
LHMoms CBT+CV doula sessions with .
PALS Standard doula sessions
. twelve 30-45 sessions, 12 weekly or
Day 7 to (twelve 30-45 sessions, 12 weekly or (twelve SESSI0NS, ekl
. . biweekly doula sessions over next 6
6-months biweekly doula sessions over next 6
months)
PD months)

v

2-weeks PD |

Short REDcap survey on psychosocial status ‘

l

6-weeks PD |

Long REDcap survey assessing psychosocial status and health behaviors ‘

J

3-months PD

Short REDcap survey on psychosocial status
At-home or community location LHMoms study visit to collect physiologic measures

J

6-months PD

Conclusion of doula sessions + final assessments
Long REDcap survey + CSQ-8
At-home or community location LHMoms study visit to collect physiologic measures

Post-RCT

enrollment

Statistical Analysis: Analysisof theDual Primary End
Points

Preliminary statistical analysis examines baseline characteristics
between study arms (LHM omsintervention vs attention control)
to verify that the randomization generated comparable groups.
Categorical variables are summarized as frequencies and
proportions. Statistical significance is set at P<.05 and tested
using chi-square or Fisher Exact tests for variables with low
expected frequencies (eg, <5). Continuous variables are
described asmean, SD, median, and IQR. Statistical significance
istested using a 2-tailed Student t test or Wilcoxon Rank Sum
for variables with unegual variance or skewed distributions.

The primary outcome of PPDSisoperationalized asthe presence
or absence of PPD symptoms as indexed by an EPDS score

https://www.researchprotocol s.org/2025/1/€76871
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Implementation evaluation assessment via REDcap
Kllor FG

J

greater than or equal to 9 (EPDS >9) at 6 months post partum
(Table 4). Linear mixed models, designed to account for the
nonindependence of observations within the same person that
is inherent to repeated measures designs, are used to estimate
the mean EDPS score with 95% Cls and make group
comparisons between the LHMoms intervention and attention
control at baseline and 6 months post partum. This approach
enables an intention-to-treat analysis whereby all participants
randomized into the trial are included in the primary analysis
regardless of the number of sessions completed due to the
flexibility of linear mixed models to handle the presence of
missing data. Baseline characteristics associated with PPDSin
univariate regression models (eg, parity) or group imbalance
detected at baseline are included in linear mixed models as
relevant covariates.
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Table 4. Primary and secondary outcomes measured in REDCap?® surveys assess psychosocial status and other health behaviors, aswell as health care

use and patient satisfaction.

Primary or secondary Name of outcome

Specific measure to be used

Primary PPDSP EPDS>9

Primary Cardiovascular heslth LE8? (continuous measure)
Secondary Anxiety GAD-7¢

Secondary Posttraumatic stress disorder pCL-5f

Secondary Perceived stress pPss-109

Secondary Sleep PSQI h

Secondary Resilience BRS

Secondary Social support Perceived Socia Support Scale
Secondary Health care use Contact at 7 days; 6 weeks postpartum visit attendance
Secondary Satisfaction with postpartum care CSQ_gj

Secondary Implementation process Focus groups, surveys, and interviews

8REDCap: Research Electronic Data Capture.
bppDS; postpartum depressive symptom.
®EPDS: Edinburgh Postnatal Depression Scale.
d__E8: Life's Essential 8.

€GAD-7: General Anxiety Disorder Assessment.

fPCL-5: Posttraumatic Stress Disorder Checklist for DSM-5 (Diagnostic and Statistical Manual of Mental Disorders [Fifth Edition]).

9PSS-10: Perceived Stress Scale.

hPSQI: Pittsburgh Sleep Quality Index.
'BRS: Brief Resilience Scale,

jCSQ-8: Client Satisfaction Questionnaire-8.

To determine changes in the second primary outcome of
cardiovascular health, we similarly compare LES8 scores from
baseline to 6 months with a linear mixed model approach as
previously described. Following published guidelines, the LES
metric is summed into a 1-100 score [17,45]. In addition to
comparisons of mean scores at baseline and 6 months post
partum, changes in group mean scores across this period are
compared (ie, the interaction between treatment and time, eg,
heart health score from baseline to 6 months post partum in the
intervention vs attention control participants). Components of
the LE8 scoreinclude diet, physical activity, tobacco use, sleep,
weight, cholesterol, blood glucose, and BP—each of the 8
elementsis scored separately, and a summary scoreis created.
An 80 or higher on the LE8 metric is considered ideal, with
50-79 being intermediate, less than 50 meaning poor, with a
range of O (poor) to 100 (ideal). Prior work shows a 10-point
change is considered clinically meaningful [46].

For both primary end points, given the longitudina nature of
the intervention, dose is an important effect for exploration.
Additionally, we model a site (ie, hospital) effect as a fixed
main effect and explore asite by treatment interaction (eg, given
the potential for personnel [ie, doula differences across sites,
there is potential for a site-level difference in treatment

response).

https://www.researchprotocol s.org/2025/1/€76871

Sample Size Deter mination for Primary End Points

The EPDS scoresfrom baselineto 6 months are used to analyze
PPDS in LHMoms and control arms. While we considered
PPDSand LE8 asdual primary end points, we chose 1 outcome
to base our sample size on, which was PPDSs as defined by an
EPDS score >9. This score was specifically chosen because it
is used as the screening cutoff to refer for clinical evaluationin
our hospital system, as it represents the possible presence of
depressive or anxiety symptoms. The rate of EPDS >9 ranges
from about 30% to 40% depending on other characteristics of
the clinics (we selected 33.5% as the lower tertile of this
observed range for our nonintervention group in the power
calculation). We project wewill observeareductioninthe PPDS
proportion from 33.5% in the control arm to 23% in the
intervention arm. This yields a minimum detectable difference
of 31.5% lower incidence of PPDSin the LHMomsintervention
arm compared to the attention control arm at 6 months. Our
minimum detectable differenceis calculated with asample size
of approximately 450 individual s (225 per study arm), assuming
a 1:1 randomization, a design effect of 1.5 to account for
variance among sites and doulas, a power of .90, a 2-sided
significance level of 0.05, and a 20%-25% attrition. Our
recruitment projection is for a sample of 600, 300 per arm;
however, we have conservatively built in a 25% éattrition rate
for the longitudinal study (thus powering from a 450 analytic
sample), although in past studies we have achieved 80%-85%
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retention in studies with a longer 1-year observation period
[47-50Q].

Analysis of Secondary End Points

The secondary end points include attendance at obstetric
postpartum visits, linkage to primary care, and patient
satisfaction (Table 4). The secondary end points are assessed
through questionnaires at 3- and 6-month post discharge. The
guestions assess attendance of obstetric or primary care visits
and an EHR review of clinical visits by this study’s team.

Participant satisfaction scores are measured using the CSQ-8
survey administered at 6 months post discharge as part of the
long REDCap survey. The CSQ-8 survey consists of 8 questions,
each weighing 4 points respectively; the survey consists of a
range of responses, with 1 being “this does not apply to me”
and 4 being “appliesto me”’ [51]. Scores for the CSQ-8 survey
can fall between 8 and 32, with higher scoresreflecting greater
satisfaction experienced by the participant with the care
provided. For the CSQ-8 survey, scores 8-13 indicate poor
satisfaction, 14-19 represent fair satisfaction, 20-25 mean good
satisfaction, and 26-32 indicate excellent satisfaction. For our
study, a 4-point difference on the CSQ-8 survey is defined as
“clinically meaningful,” assuming an SD of 6 points [51]. No
existing literature or research has a consensus on what point

https://www.researchprotocol s.org/2025/1/€76871
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difference on the CSQ-8 survey can be considered “ meaningful ”
Thisis likely due to the CSQ-8 survey not being uniform and
being applied in various settings. The estimated average for the
CSQ-8 score for the control group is 13. Thisis due to the low
satisfaction with carein the population that LHMomsis serving.

Analysisof Tertiary End Points

The tertiary end points for this study evaluate the
implementation outcomes and the process of implementing the
LHMoms intervention. Tertiary end points evaluate the type 1
hybrid effectiveness-implementation trial using triangulated
mixed methods data from interviews and surveys. Tertiary end
pointsinvestigate the barri ersto adopting the LHMoms program,
doula competence and training, and strategies for
implementation. Implementation strategies include RE-AIM
and CFIR viaEHR review and interviews or focus groups with
doulas, clinical providers, hospital providers, and birthing
individuals. CFIR consists of 5 domains—innovation, outer
setting, inner setting, individuals, and implementation process
(Table 5). CFIR isthe “why,” as it helps guide the assessment
of barriersand facilitatorsin the LHM omsimplementation [52].
RE-AIM encompasses the “who, what, where, how, and when”
as it examines implementing evidence-based interventions in
real-world settings and how that implementation can be
approved or adopted better (Table 6) [53].
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Table 5. CFIR? measures are applied to the LHM oms” implementation evaluation.

Faiz et al

CFIR construct

Exampleinterview item

Example survey scale or item

Innovation

Relative advantage

Adaptability
Complexity

Outer setting
Local attitudes
Partnership and connec-
tions

Financing

Inner setting

Relational connections

Communications

Tension for change

Relative priority

Individuals
High-level leaders

Innovation deliverers

Innovation recipients

Implementation process

Teaming

Tailoring

Adapting

What are the advantages of using LHMoms versus usual
care? Versus other doula-based programs?

How hard will it be to adapt LHMoms to your setting?

How hard will it be to implement LHMoms in your set-
ting?

How likely is this hospital to use LHMoms?

Do you have sufficient partnerships and connections to
conduct LHMoms?

Isthere hospital-level funding for community programs?

Are relationships with community partners well estab-
lished enough to implement LHMoms?

How hard will it be to implement communication between
care providers or a hospital system and LHMoms?

Do you think the current postpartum care system works
well?

How important is fixing postpartum care compared to

other needs?

Is hospital leadership likely to be enthusiastic about the
new program?

Will doulas embrace the new roles embedded within
LHMoms?

Will patients such as LHMoms?

Will it be challenging to form a team with community
partners and hospital players?

Will it be hard to find strategies to fit our context?

Will it be hard to adapt LHMoms for your setting?

How essential is LHMoms to high-quality postpartum
care? (Likert scale)

Adapted from previously used and validated scale items
regarding relative advantage, complexity, cost, evidence,
and trialability (Likert scale)

Adapted from previously used and validated scale items
regarding relative advantage, complexity, cost, evidence,
and trialability (Likert scale)

Level of enthusiasm at this hospital for this program
(Likert scale)

Level of existing partnerships (5-point Likert scale from
“none” to “alot”)

Funding isabarrier for community programs (yes or no);
ORCE 4-item resources subscale

| work with community doula organizations (5-point
Likert scale from “none” to “alot”)

Level of communication with organizations outside the
hospital (5-point Likert scale from “easy” to “extremely
difficult”)

Current postpartum careis; 5-point Likert scale from
“extremely inadequate” to “extremely high quality, no
need for change”; ORC

Compared to other priorities, the importance of fixing
postpartum careis: 5-point Likert scale from “not very
important” to “the highest priority”

How likely are hospital leadersto embrace this program?
5-point Likert ORC 4-item leadership culture subscale

How likely isit that doulas will embrace the enhanced
roles required by LHMoms? 5-point Likert; ORC 4-item
staff culture subscale

How likely isit that patients will find LHMoms accept-
able? 5-point Likert scale

How challenging will it beto form ateam with communi-
ty partnersand hospital players?5-point Likert scale from
“not very” to “very”

How difficult will it be to choose strategies to fit our
context? 5-point Likert scale

How difficult will it beto adapt LHMomsfor this setting?
5-point Likert scale

8CFIR: Consolidated Framework for |mplementation Research.
b HMoms: Living Healthy for Moms.
®ORC: Organizational Readiness to Change.
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Table 6. LHMoms?implementation measures are guided by RE-AIM b,

Faiz et al

RE-AIM construct

Description of construct

Outcomes

Phase

Percent of patients approached who agree

|mmedi ate postpartum outcomes: percent-
age of participants with indicated health

«  Percentage of participantsin each

«  Percentage of change in the number
of LE8 scores for participantsin

« Difference between armsin stress,

Reach Who: what patientsare «
intended to benefit, and to participate
who actudly partici- o Percent of participants who finish the
pates or is exposed to program
LHMoms?
Effectiveness What arethemostim-
portant benefits you
were trying to achieve, care visit post partum
and what isthelikeli- «  Longer-term outcomes:
hood of negative out-
comes? arm with PPDS®
eacharm
resilience, and social support
Adoption WherewasLHMoms .

Implementation

Maintenance

applied and by whom?

How consistently was
the program delivered,
how was it adapted,
how much did it cost,
and why did the results
come about?

When did LHMomsbe-
come operational; how
long was it sustained;
how long wereindivid-
ual results sustained?

Number of doulas trained in LHMoms

Competency in LHMoms: number of trial
sessions to be competent

Treatment fidelity: mean observation
score from arepresentative sample of au-
dio-recorded sessions

Barriers or facilitators: CFIR® constructs

Continued use of LHMoms:. percentage
of doulaswho indicate they will continue
to use LHMoms; percentage of interven-
tion doulas who train other doulas
Barriers or facilitators: CFIR constructs

Implementation

Implementation and sustainment

Implementation

Preparation or implementation

Sustainment and ecologically valid sustainment

3 HMoms: Living Healthy for Moms.

bRE-AIM: Reach, Effectiveness, Adoption, Implementation, and Maintenance.

°PPDS: postpartum depressive symptom.
dES8: Life's Essential 8.
€CFIR: Consolidated Framework for |mplementation Research.

Ethical Consider ations

I nstitutional Approval

This study was approved and reviewed by the Institutional
Review Board (IRB) of Columbia University asthe single IRB
#AAAV1436. Weill Cornell Medicine and the individual
hospital siteswill rely on Columbia. Thistrial is registered on
Clinical Trias.gov (ID NCT06666400).

Consent Procedures

L HMoms study team members obtai n written informed consent
according to the International Council for Harmonisation, Good
Clinical Practice, and local regulations. Oral explanations and
written consent forms are available in English and will be
available in Spanish and Haitian Creole. These consent
procedures are IRB-approved and in compliance with the
HIPAA (Health Insurance Portability and Accountability Act).
Consent is documented via €electronic signature on the
IRB-approved REDCap consent form. Consent complies with
Department of Health and Human Services regulations and

https://www.researchprotocol s.org/2025/1/€76871

describes the following principles of this study: purpose of this
study, research procedures, foreseeable risks, benefits,
aternative procedures, record and data storage details,
compensation, information about who to contact with questions,
and participation is aways voluntary. Study staff obtaining
informed consent acknowledge the possibility of a loss of
confidentiality or privacy asarisk of study participation. Staff
will assure participantsthat every effort will be madeto maintain
the confidentiality of their identity and data, as consent
highlights deidentification of data and secure storage of
deidentified datawithin a password-protected database or locked
file cabinet only accessible to authorized staff. Compensation
is explicitly outlined within the consent form, stating “all
participants will receive compensation (in the form of
ClinCards, a maximum of $200 compensation: $50 for the
basdline visit, $35 for the first full data survey at 6 weeks, $20
for the shorter surveys completed at 2 weeks and 3 months, and
$75 for the fina survey a 6 months).” The currency isin US
dollars.
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Careand Referrals

Participants are referred to appropriate treatment if they exhibit
any symptoms of extreme psychological distress. For reference,
if participants show signs of active suicidal ideation (including
intent and plan), they are instructed to go to the emergency
department and obtain immediate medical evaluation. If the
participant cannot go to the emergency department, the doulas
and study team members assist in calling 911. There are also
protocols in place for participants reporting intimate partner
violenceand abuse, aswell asurgent mental and physical issues.
Participants are given contact numbersfor clinical emergencies,
these numbersare accessible 24/7. Participantsare also referred
to clinical and counseling resources and emergency care, as
well ascommunity-based resources (such as housing, food, and
resourcesfor intimate partner violence), as needed. Participants
can access these resources through alink in the online surveys,
and once accessed, principal investigators and coinvestigators
follow up to ensure careis received correctly.

BP is monitored closely throughout RCT participation by the
LHMoms study team and doulas. Specifically, the LHMoms
BP safety protocol follows ACOG guidelines throughout the
critical 7-day period and within thefirst 12 weeks postdelivery,
and AHA guidelines thereafter. Participants are instructed to
contact their obstetric provider, if within the first 12 weeks
postdelivery, or their primary care provider, if more than 12
weeks postdelivery, for any mild or elevated range BP readings.
Participantswith severe or hypertensive crisisrange BP readings
with or without hypertensive symptomsare instructed to present
to the emergency department immediately or call 911.

The LHMoms study team aso monitors hemoglobin A ;. and
lipids point-of -care testing results collected for research. In the
event of an abnormal result, this study’s team instructs the
participant to contact their primary care and obstetric providers.
If baseline results are abnormal while the participant is still in
the hospital, this study’s team also immediately aerts their
hospital postpartum care team of their results.

The LHMoms study team and doulas provide any further
assi stance needed to connect participantsto their care providers.

Results

Data collection for participants from each of the 3 recruitment
sites will be concluded by November 30, 2027, February 29,
2028, and August 31, 2029, respectively, for Brooklyn, Queens,
and upper Manhattan. Thus, after completion of foll ow-up study
activitiesfor upper Manhattan participants, al datafor the total
expected 600 participants will be collected by the end of the
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grant year 6, August 31, 2029. The final grant year 7, from
September 1, 2029, to August 31, 2030, will be designated for
completion of data analysis. Data will be analyzed on an
intention-to-treat basis by study team members blinded to
participant conditions.

Discussion

Summary and Conclusions

This hybrid type 1 effectiveness- implementation RCT tests a
novel nonspecidist intervention to prevent MH and
cardiovascular health complications of childbirth. Our design
isrigorous—wetest theintervention against an attention control
and measure numerous secondary outcomes having to do with
health care use.

We hypothesize that, compared to attention control participants
at 6 months post discharge, intervention arm participants will
have at least 31.5% lower incidence of PPDS (score >9 on
EPDS), and at least 1-point greater improvement in
cardiovascular health using the L E8 score. We also expect that
participants randomized to the intervention arm will experience
better quality of life, reporting lower perceived stress and
substance use and higher rates of resilience and perceived socia
support. Regarding health care use and satisfaction, we
anticipate that more intervention than control individuals will
have an indicated health care provider contact within the first
7 days post discharge or attend 6-week postpartum visits. We
also hypothesize that intervention participantswill report grester
patient satisfaction with postpartum care, with higher scoreson
the CSQ-8 survey than control participants. We have culturally
adapted an existing intervention to our local populationin NY C,
and will also be tracking specifics of implementation that will
allow usto adapt the intervention further for other contexts. We
will obtain important data from participants and key playersin
theimplementation that will support and inform on thelong-term
sustainability and scalability of the LHMoms program.
Dissemination

The LHMoms intervention is designed to reduce PPDS and
cardiovascular complications during the postpartum period in
pregnancy. Additional findingsfrom the LHMomsintervention
will help us understand how the LHMoms intervention may
improve satisfaction with care within vulnerable populations.
We expect that our findings will contribute to the literature on
the use of nonspecialist interventionsin low-resourced settings,
as well as to the literature on doula care in the postpartum
period.

Educational materials were created by MedExplain Health. We plan to resume recruitment at our Brooklyn site by December

2025 and complete the RCT and analysis by August 31, 2030.

Funding

This study was funded by the Foundation for the National Institutes of Health (grant #U54HD113172), from inception on August
17, 2023, until cessation of grantsto Columbia University on March 10, 2025. Funding was then provided by the Department of
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Obstetrics and Gynecology at Weill Cornell Medicine to complete the enrollment of participants, and all new recruitment ceased
at that time. Funding from the National Institutes of Health was subsequently reinstated, effective July 29, 2025.

Data Availability

As part of the National Institutes of Health Maternal Health Research Centers of Excellence Initiative, data will be shared with
existing datarepositories such asthe National Institute of Child Health and Human Devel opment Dataand Specimen Hub. Before
sharing, data science expertise will be used to maximize data comparability and facilitate data harmonization. The Innovation
Hub will manage a secure, cloud-based data infrastructure and role-based access control for Research Center investigatorsin the
Maternal Health Research Centers of Excellence initiative to access sensitive or deidentified data and develop documentation to
ensure all datasets can be appropriately used by all Research Centers and the Implementation Science Hub. A data structure will
be devel oped that will make the datasets accessible for controlled public use at the end of the program.
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