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Abstract

Background/objectives: The building and then testing of high-quality maternal and infant
health care service delivery models are urgently needed to address the persistent maternal
and infant health disparities globally. A range of health system and social drivers contribute
to maternal and infant morbidities and mortality, including limited access to care and
preventive services and variation in care quality. These poor outcomes have led to calls
for a broader redesign of maternal and infant health services and delivery systems. One
promising model is group care, which has shown potential for maternal and child health
care redesign, but has been studied mainly during the antenatal period. This paper describes
the study protocol our team will use to evaluate the effectiveness of group postpartum and
well-child care. Methods: We will conduct a cluster randomized controlled trial with mixed
methods across 16 clinics in Zomba District, Malawi to test the model’s impact on select
maternal and infant health outcomes. We hypothesize that compared to usual care, women
in the intervention group will have decreased postpartum depression symptoms, anemia,
and hypertension and infants will have increased vaccination rates and more optimal
secondary outcomes for the dyad, such as uptake of family planning, exclusive breastfeeding,
childhood development (gross and fine motor skills, social-adaptive development, and
nutrition). We will also qualitatively explore clinic- and patient-level implementation
facilitators and barriers for group care and the health and social needs that arise in the
12 months after birth for both women and their infants in both arms. Discussion: This study
will be the first to conduct an adequately powered trial of a group postpartum and well-child
care model in a low-resource setting. Findings from the study will contribute important
evidence on how postpartum and well-child care may be improved during the first year
after birth. Trial registration: ClinicalTrials.gov registration number: NCT07414901.

Keywords: postpartum health; infant health; health care service delivery

1. Introduction

There are alarmingly high rates of maternal and infant morbidity and mortality, par-
ticularly in low-income countries. These outcomes are largely preventable through earlier
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identification and treatment of health issues along with high-quality health care across
the care continuum. Malawi, a low-resource country in sub-Saharan Africa, continues to
experience some of the worst maternal health outcomes globally. Each year, >224 women
per 100,000 live births and 35 infants per 1000 live births die [1]. While national maternal
morbidity rates are unavailable for Malawi, rates in Sub-Saharan Africa are estimated to be
198 per 1000 live births [2]. Pregnancy-related complications and maternal morbidities such
as perinatal mental health disorders, uncontrolled hypertension, and infection can reduce
quality of life and increase mortality risk during the extended (e.g., up to 12 months after
birth) postpartum period [3-5]. If left untreated, these unaddressed maternal morbidi-
ties not only impact the postpartum person but can also directly impact infant health and
development, for whom the first year of life is critical, and can set the stage for long-term
health outcomes [6,7]. In Malawi, a range of structural health system and social factors
contribute to maternal and infant morbidities, including low rates of receipt of health care
and preventive services and variable quality of care [8]. To address this, there have been
calls for a redesign of perinatal and infant health services [9].

The World Health Organization (WHO) recommends that every postpartum person
and infant have at least four visits within the first six weeks postpartum regardless of
where they gave birth [10]. While the Malawian Ministry of Health adheres to these
guidelines and recommendations, approximately 50% of women who gave birth at a medical
institution did not receive any postpartum care at the recommended 48 h, 1-week, and
6-week postpartum visits [11]. These missed visits indicate the need for strategies to
improve access to postpartum care and extend that care beyond six weeks after birth to
fill the gap in the maternal and child health care continuum in the first year after birth.
Not reaching women in this critical period leads to missed opportunities for identifying
and managing health and social challenges and promoting healthy behaviors for both the
woman and the infant [12].

Group care is a promising approach for redesigning maternal and child health ser-
vices but has primarily been tested in antenatal care. Studies show the feasibility and
effectiveness of bringing group antenatal care to scale in low-resource settings and demon-
strated increased antenatal care visit attendance, facility-based births, and health literacy
outcomes [13,14]. Despite the potential benefits, few studies have examined implementing
group care in the postpartum period, integrating postpartum and pediatric care in low- and
middle-income countries (LMICs) [15]. The year after birth offers an important opportu-
nity to address ongoing maternal and infant health and social needs while supporting the
transition of the dyad from postnatal to primary care. Preliminary findings suggest that
Centering-based group well-child care (CenteringParenting is the predominant model of
group prenatal and group well-child care) is a family-centered and efficient model that
improves clinical outcomes [16]. Group care beyond birth brings together 8-10 postpartum
people with similarly aged infants to receive care together [17]. Each visit is approximately
2 h, with the first 30-45 min focused on clinical health assessments for both the postpartum
person and the infant and participation in self-assessments such as taking one’s own blood
pressure and weight. The remaining 75-90 min are devoted to facilitated, interactive health
promotion and education activities. Although the group well-child care model has shown
promise [16], it has not been widely implemented nor evaluated in LMICs such as Malawi.
Group well-child care is often focused solely on the infant without integrating postpartum
care, and no studies to our knowledge have conducted a clinical trial and evaluated its
impact on both maternal and child health outcomes.

To address the gap in research our research team co-designed and piloted an integrated
group postpartum and well-child care (GPWCC) model in Malawi. The pilot showed this
model was highly acceptable, appropriate, and feasible for women and health care workers
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and that clinics could implement group sessions with fidelity [18,19]. This six-visit model
across the infants’ first year aligns with the infant vaccination schedule and includes Malawi-
specific health promotion content for the dyad. However, pilot studies cannot establish
effectiveness. This study will use a cluster randomized controlled trial to evaluate the
effectiveness of the group care model across clinics in Zomba District, Malawi. This paper
describes the study protocol our team will use for the effectiveness evaluation of GPWCC.
This protocol has been approved by the Johns Hopkins Medicine and Kamuzu University
of Health Sciences Institutional Review Boards.

2. Methods
2.1. Study Aims

The specific aims are:
Aim 1. Evaluate the effectiveness of GPWCC through 12 months postpartum. We
hypothesize that compared to usual care, women in group care and their infants will have:

H1. Increased infant vaccination rates (co-primary outcome).
H2. Decreased postpartum depression (co-primary outcome), anemia, and hypertension.

H3. Moreoptimal secondary outcomes for the postpartum person and infant with regard to uptake of
family planning, exclusive breastfeeding, childhood development, and nutrition.

Aim 2. Explore the health and health-related social needs that arise in the 12 months
after birth for both women and their infants.

Aim 3. Identify clinic- and patient-level group care implementation facilitators
and barriers.

The Donabedian quality of care framework [20] guides this study. The framework
hypothesizes that health care structure and process lead to improved outcomes. Figure 1
shows how the group care model’s structure and process (the three core components) are
hypothesized to improve outcomes for the dyad.

2.2. Study Design Overview

A cluster randomized controlled trial design with mixed methods will be used to
determine the impact and comparative effectiveness of group versus usual individual care
for postpartum women and their infants in 16 clinics across Zomba District, Malawi (see
Figure 2 for the overview of the study design). Data will be collected at baseline, 6 months
and 12 months. Women will be nested within the postpartum /well-child care group for
the intervention. In the control arm, dyads will be grouped based on order of entry within
each site. The first 10 dyads will form “group 1,” the second 10 dyads “group 2,” etc.
Integration of quantitative and qualitative findings will occur at the interpretation stage,
where qualitative data on health and social needs (Aim 2) and implementation barriers
and facilitators (Aim 3) will be used to contextualize the effectiveness findings (Aim 1)
using an explanatory sequential mixed methods approach.

2.3. Study Setting

The study will be conducted in Zomba District in Southern Malawi, where rates of
maternal and infant morbidities and mortality remain high. Partnering clinics in neigh-
boring Blantyre District have established a group care training program with eight trained
facilitators and technical advisors to support group care implementation in Zomba District.
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STRUCTURE PROCESS OUTCOMES
Health system Health care in a group space Postpartum person
« Participation in self-assessments (e.g., Postpartum depression
Administration and logistics taking own infant's weight and height, and Anemia
»| one's own blood pressure and weight) Hypertension
Group care facilitators « Screening for health and health related Services and educational content
(midwife and health social needs received
surveillance assistant) « Standard services provided (e.g., vaccines, Family planning
family planning) Infant feeding
« Service linkages (e.g., food, mental health)
Infant
Interactive Learning Attendance
Aim 3: Identify clinic- and « Facilitated discussion Immunizations
patient-level implementation « Anticipatory guidance Growth
facilitators and barriers. « Health promotion and prevention activities Nutritional status
including a focus on mental health, chronic Child development
disease prevention and management,
family planning, infant growth and
development, nutrition Aim 1: Evaluate the
* Attentive to power hierarchies effectiveness of group
postpartum and well-child
Community building care through 12 months
« Time for socializing postpartum.

« Social support
« Identifying social determinants of health and
provide community resource linkages

Aim 2: Explore the health and health-related
social needs that arise in the 12 months after
birth for both women and their infants

Figure 1. Conceptual framework for group postpartum and well-child care based on Donabedian’s
quality of care framework [20].
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Figure 2. Project aims and overview.

2.4. Clinic Assessment and Selection

Sixteen health facilities in Zomba Health District were selected based on the (1) number
of postnatal visits monthly, (2) infant vaccination rates monthly, (3) staffing, and (4) clinic
willingness to participate in the study. These clinics represent a wide variation in size
and staffing in Malawi and include urban, peri-urban, and rural locations. This sample of
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clinics allows us to assess whether government-run postnatal and well-child care clinics
can implement group care under everyday clinic conditions without major resource shifts.
This will provide critical information for the scale-up and sustainability of the model.

2.5. Randomization

To help balance the two arms, the 16 clinics were ranked based on clinic size. Clinics
were then 1:1 randomized to either integrated GPWCC (intervention) or routine postpartum
and well-child care (control) in block sizes of two. The locations of the chosen clinics ensure
that participating clinics will be far enough apart to minimize the likelihood of cross-group
contamination. In Malawi, women typically attend their nearest health facility for postnatal
and well-child care, making crossover between study clinics unlikely. Health care workers
at participating clinics are assigned to their facility and do not rotate between study sites.

Control Group: Individual care (usual): Congruent with WHO recommendations and
Malawian national health guidelines, individual postnatal care consists of four visits: at
24 h, 48-72 h, 1-week, and 6 weeks after birth. Women are provided postnatal care services
on a first-come, first-served basis and listen to a health lecture. They meet individually
with a midwife for a physical assessment. There are no guidelines for infant well-child
care in Malawi; however, health care workers do use the WHO Integrated Management
of Childhood Illnesses and Emergency Triage, Assessment and Treatment guidelines and
follow a recommended childhood vaccination schedule. When infants come to get vacci-
nated, they are also weighed and measured for growth monitoring by health surveillance
assistants (HSAs). The vaccination schedule in the first 12 months is recommended at 6, 10,
and 14 weeks of age and at 6, 9, and 12 months of age.

Intervention Group: Group care: Women will have additional visits compared to those
in usual care. Their first postnatal care visits are conducted individually during the usual
recommended 24 h, 48-72 h and 1-week postnatal visits. This will be identical to usual care.
It is not feasible to have group visits before 6 weeks postpartum because it corresponds with
a woman’s delivery date, and in the co-creation process in our previous work, women did
not want to be in a group visit this early after birth [19]. After the 1-week postnatal visit,
women in the intervention clinics will then be given their group visit appointment schedule
for all six sessions (see Table 1 for sessions, timeline, and topics for interactive learning).
While the length of the visit can be a barrier to participation, group care is designed to
integrate multiple visits into one visit to reduce the number of visits in the first year after
birth. For example, our pilot demonstrated that one visit can include postpartum, well-child,
vaccination, and family planning services. We purposively stagger the initiation of group
care. This ensures that the implementation team is available to provide intensive interactive
assistance. The GPWCC intervention includes multiple embedded components: (1) a team
approach to integrated care (midwife and HSA); (2) increased contact frequency (increased
number of postnatal visits); (3) resources provided for screening (scales, thermometers,
tape measures); (4) integration of postpartum depression screening into routine care;
(5) appointment reminders for group sessions; and (6) extended time for health education
and peer support opportunities.
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Table 1. Session (time postpartum) and associated health promotion topics for facilitated
interactive learning.

Session Health Promotion Topics

Joys & challenges of a new baby
Discomforts and danger signs

Physical & emotional adjustments after birth
Breastfeeding

Sexual activity /family planning

1 6 wks

Immunizations

Nutrition for the family

Sexual health (e.g., STIs, HIV, PMTCT)
Intimate partner violence/relationship issues

2 10 wks

e  Growth monitoring & developmental milestones
Infant feeding: preparing to introduce solid foods
Mental health/postpartum depression

3 14 wks

Infant feeding: solids and textures
4 6mo o  Growth & development
Disease prevention

Management of common childhood illnesses
5 9mo o  Partner involvement
Maternal physical health: a focus on hypertension

Growth & development: Milestones
6 12mo ©® Nutrition for the family
e  Maternal health maintenance (e.g., breast exam, cervical &
ovarian cancer)

2.6. Data Collection and Analysis
2.6.1. Aim 1: Evaluate the Effectiveness of GPWCC Through 12 Months Postpartum

Recruitment: Women and infant dyads in both intervention and control clinics have
the same study intake visit at their 1-week postnatal visit. The research team will obtain
consent to assess eligibility of interested women/infant dyads. All women presenting
for their 1-week postnatal visit are approached sequentially and offered participation; the
research team will not selectively recruit based on perceived interest. The number of women
screened, eligible, and enrolled will be recorded at each clinic and reported by study arm.
To be eligible, women must be 15 years or older and have had a singleton birth with an infant
less than 4 weeks after birth at the time of recruitment. Eligible women in the intervention
and control clinics will be provided detailed information about the study for informed
consent. For participants aged 15-17 years, written informed consent is obtained from a
parent, guardian, or legal representative, and written assent is obtained from the adolescent
participant. Both the parent/guardian and adolescent sign the same consent/assent form.
Participants aged 18 years and older provide independent informed consent. All consent
and assent procedures were approved by both the Johns Hopkins Medicine Institutional
Review Board and the Kamuzu University of Health Sciences Research Ethics Committee in
accordance with local legal and regulatory requirements and ethical guidelines. Consenting
women/infant dyads in the intervention clinics will be enrolled in GPWCC groups of
8-10 dyads based on the order of enrollment, with a total of six GPWCC groups per clinic
staggered over time in the eight intervention clinics for a total of 480 dyads. We will continue
recruiting until we have enough for the groups. However, we expect a 20% attrition rate,
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for an estimated sample of 384 dyads in the intervention clinics. The process will be used in
the control clinics, with the first 8-10 dyads in the first group at each control clinic, with
a total of six groups in each of eight control clinics, for a total of 480 dyads in the control
clinics, again with an estimated 20% attrition for an estimated sample of 384 dyads in the
control clinics. The intervention and control groups will therefore be similar on infant age
and date of enrollment. Therefore, the anticipated final sample is 768 dyads across the
16 intervention and control clinics after taking into account attrition.

Retention: To maximize retention in the effectiveness evaluation across the three data
collection time points (baseline, 6 months, 12 months), we obtain each woman'’s cell phone
where she can be reached, her house location, and two additional contacts, with cell phones
where possible. Each effectiveness team member has a caseload of specific women and
follows those women throughout the study. This continuity builds relationships and should
enhance retention. The team member makes calls to set up and confirm data collection
appointments and follow up if the woman misses her appointment. If a woman misses a data
collection appointment and cannot be reached, the HSA assigned to that clinic will go into
the community and attempt to locate the woman. This approach integrates lessons learned
from our pilot and group prenatal care randomized controlled trial, including limited
cell phone access among many of the rural women in Malawi [21]. We anticipate that
these additional strategies, especially assistance from the HSA, will substantially increase
retention. All these strategies are provided for data collection from all women in both study
conditions. The research team will also provide attendance reminders for those in the group
care intervention arm.

Data collection procedures: Each woman will complete a baseline survey administered
by the study team orally and enter each woman’s responses on a tablet. These are completed
off-line and transferred securely over the internet using REDCap.

Measures: Table 2 summarizes the outcomes selected to evaluate the impact of GPWCC.
Outcomes are measured across three time points, which include data from self-reported
surveys, the woman and infant’s health record, and two biomarker tests. Survey measures
were selected from those used in research for group antenatal care, and most have been
used with similar populations and have shown high reliability [22,23]. The study team will
extract data from the health passport and take a photo of it to ensure accurate data capture.
Photos will be deleted after data are inputted.

Many of the instruments have already been translated and validated in Chichewa (de-
noted in Table 2). For example, the Edinburgh Postnatal Depression Scale (EPDS) to screen
for postpartum depression and the Malawian Developmental Assessment Tool (MDAT) to
measure infant development have both been validated in the Malawian context [22,24]. All
other instruments have been translated into Chichewa using a team translation approach
with a translation and back translation of each survey by a translator.

Operational definitions for clinical outcomes are as follows. Infant immunization status
is obtained from health records; “all recommended immunizations” refers to the Malawi
vaccination schedule at 6, 10, and 14 weeks of age and at 6, 9, and 12 months of age. Hy-
pertension is defined as blood pressure >140/90 mmHg or current use of antihypertensive
medication. Anemia is defined as hemoglobin <11 g/dL for mothers and <10.5 g/dL for
infants, consistent with WHO thresholds for postpartum women and children 6-59 months.
Postpartum depression is defined as “a type of depression that causes intense feelings of
sadness, anxiety, or despair that keep people from being able to do their daily tasks” [25].

Women’s hemoglobin (Hb) levels are measured at baseline and 12 months. Infant
Hb will be assessed at 12 months. Hemoglobin levels are measured using a HemoCue®
801 Hb point-of-care test. Hb values and health records will be recorded by the research
team in the participant’s health passport (as appropriate) and on data collection forms
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developed for the research project, using the participant’s project ID and not her name. We
have detailed the safety and health protocols, including referrals that provide resources
to participants beyond the capacity of the study team. Participants with clinical findings
requiring follow-up, including any positive response to the EPDS self-harm item (item
10), blood pressure >160/110 mmHg, or hemoglobin <7 g/dL are immediately referred
to on-site midwives for clinical evaluation and management or further referral as needed.
These safety protocols are applied uniformly in both study arms.

Table 2. Summary of maternal and child health outcomes being measured.

Construct Operational Measure Source * Time Points

Maternal Outcomes

Postpartum depression Edinburgh Postnatal Depression Scale ** [26]

. S All

(primary outcome) 10 Items

Family planning Using a family planning method, yes/no H,S 6 and 12

Content of care Recall of. services and educational topics HS All
covered in the postpartum

Behaviors

Breastfeeding self-efficacy Breastfeeding Self-Efficacy Scale ** [27] S All

Exclusive breastfeeding Exclusive breastfeeding at 6 months S 6

Maternal nutrition Dietary Diversity for Women 8-item S Baseline and 12 months
survey [28]

Biological

Anemia Hemoglobin (Hb), Point-of-care bloodspot, T Baseline and 12

HemoCue® (Hb < 11//dL) [29]

3 categories: (1) Hypertension, on treatment;
Hypertension (HTN) (2) No hypertension, no treatment; H,S T All
(3) Hypertension, no treatment

Infant
Immunization (primary Received all recommended immunizations H 6 and 12 months
outcome) yes/no
Growth Weight for age (growth monitoring) H All
Nutritional Status Mid-upper arm circumference (MUAC) T 6 and 12
Anemia Hemoglobin (Hb), Point-of-care bloodspot T 12

. 3%
Child Development Malawian Developmental Assessment Tool o 6and 12

(MDAT)

* Source: H = health record; S = self-report survey; T = medical test or measure, O = observation.
** Validated in Chichewa.

Analyses for Aim 1. Before any analyses are carried out, the data will be audited for
quality and completeness and the distributions will be validated with reference to planned
analysis models. The evaluation of distributions will include the detection of outliers in
quantitative data and checking distributions of variables to ensure that they meet the as-
sumptions of the planned analytical method. Reliability will be estimated (item analysis,
Cronbach’s a) for scales in this sample. T-tests and chi-square analysis will be used to
evaluate group equivalence at baseline. Baseline characteristics will be summarized descrip-
tively by study arm. Prespecified covariates including maternal age, parity, baseline EPDS
score, and infant age at enrollment will be included in all models. All analyses will follow
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intent-to-treat principles. Management of Missing Data: The pattern of missingness will be
examined and baseline responses compared between those with and without missing data.
Variables related to missingness will be included in the analyses, which should yield valid
inferences. Multiple imputation will be used to handle missing data in the main analyses.
We will complete sensitivity analyses comparing parameter values from the analyses with
completers only with parameter values for analyses using multiple imputation to assess any
bias introduced through the use of imputation. Should a clinic withdraw from the study,
data from participants already enrolled at that clinic will be retained in analyses consistent
with ITT principles. Mixed-effects models will be used to account for the hierarchical and
longitudinal structure of the data with random effects for time (for outcomes measured
repeatedly), postnatal care group, and clinic. To evaluate the effectiveness of GPWCC,
logistic mixed-effects models will be used to assess whether or not the infant received all
recommended vaccines at 12 months (primary outcome) and mother’s anemia at 12 months.
Infants/mothers will be nested within groups and groups nested within clinics. Random-
ization arm will be a fixed effect at the clinic level. Multinomial mixed-effects regression
will be used to assess mother’s hypertension at 12 months, measured as none; hypertension,
on treatment; and hypertension, no treatment. Mixed-effect logistic models will be used
to test differences over time (baseline, 6 and 12 months) in mothers screening positive for
depression symptoms (EPDS >10) (primary outcome), as this threshold reflects clinical
screening practice and aligns with the intervention’s goal of identifying and supporting
women at risk. A secondary analysis using continuous EPDS scores will also be conducted
using linear mixed-effects models to examine intervention effects across the full range of
depressive symptoms. Randomization arm, time and the arm by time interaction will be
included in the model. A significant arm by time interaction would signify that change over
time in depression differed for the intervention and control arms. Significant interactions
will be graphed for interpretation. For the additional secondary outcomes of uptake of
family planning and exclusive breastfeeding at 6 months, a logistic mixed-effects model will
be used. Infant outcomes in child development and nutrition will use linear mixed-effects
models with arm, time and arm by time interaction in the model.

Power was estimated for the two primary outcomes, infant receipt of all recommended
vaccines and mother’s depression. We plan to have 96 postpartum/well-child groups
(48 per arm) with 10 dyads in each group. We assumed a 20% attrition rate and an ICC
of 0.02 for infant/mothers within groups derived from our pilot work. This ICC reflects
the primary source of clustering in our design. For infant vaccine, we used data from the
2015-2016 Malawi Demographic and Health Survey to estimate the rate in the control group
at 72% completing all recommended vaccines [30]. With alpha of 0.05 and total N = 768,
we have power of 0.87 to detect a significant difference if the vaccine rate in the intervention
group is 10% higher (82%). For mother’s depression, we used results from a systematic
review of the prevalence of perinatal depression in Malawi to estimate depression in the
control group at 19.2% [31]. With an alpha of 0.05 and total N = 768, we have a power of
0.96 to detect a significant difference if the depression rate in the intervention group is 10%
lower (9.2%). In sensitivity analyses, we also examined power when the ICC is estimated
at the clinic level (ICC = 0.015 based on prior data). Power is 0.92 for mother’s depression
and 0.82 for vaccine rate.

2.6.2. Aim 2: Explore the Health and Health-Related Social Needs That Arise in the 12
Months After Birth for Both Women and Their Infants Who Experience Complex Postnatal
Health or Social Issues

Recruitment. Sixteen women from the control group and 16 women from the interven-
tion group (1 = 32) who experienced a complication during childbirth (e.g., postpartum

https://doi.org/10.3390/healthcare14213751


https://doi.org/10.3390/healthcare14213751

Healthcare 2026, 14, 3751

10 of 17

hemorrhage) and scored high on the EPDS at 6 or 12 months or on another complex health
issue postpartum will be asked to participate in a 60 min interview to document their care
pathway experience. This purposive sampling strategy focuses on women and infants with
complex health and/or social needs, as they are most likely to interact with the health
system in ways that reveal gaps, facilitators, and barriers to care-seeking in the 12-month
postpartum period. If interested, they will be screened for eligibility. To respect family
and work responsibilities, the members of the research team will schedule the interview at
convenient times. While we anticipate that 32 interviews will allow us to reach saturation
(defined here as the point when no new themes emerge), interviewing will continue until
saturation is reached [32].

Data collection procedures. A trained member of the study team will conduct all inter-
views. After consent is reaffirmed, each interview will be audio-recorded and conducted
in either English or the local language, Chichewa, based on the participant’s preference,
and translated into English if conducted in Chichewa. A trained research assistant from
the study team will be responsible for transcribing and translating the audio recordings.
A certificate of translation will be provided to ensure the integrity of the translated data.
The transcribed interviews will be stored, managed, and analyzed using Dedoose software
(version 10.1.13), a qualitative data management program. Study notes will be used to
track interview observations conducted immediately after each interview. Interviews will
be identified by date, place, and data type, transcribed verbatim, reviewed for accuracy,
de-identified by substituting pseudonyms for names of individuals, and stored as computer
files. The interviewer will listen to the original recordings to verify the accuracy of the typed
transcripts. Individual interview guides and interviews will be translated using a standard
team approach to translation [33]. Transcripts will be imported into Dedoose and we will
follow recommended strategies to code, store, and retrieve data [32].

Analyses for Aim 2. Notes and transcripts will be collated to provide summaries of
postpartum and infant health and health-related social needs identified in the 12 months
after birth by the participant and the care that was received or was desired during that time.
A conventional content analysis approach will be used to analyze interviews, and a category
system will be created [34]. The team will create a category system based on the health
and related social needs in the first year postpartum, coding themes using the interviews
as the unit of analysis [35]. New codes will be added as needed. The researchers will
assess the rigor of the data through the four dimensions criteria: credibility, dependability,
confirmability, and transferability [32]. The data gained through the analysis will be used
to provide a greater understanding of the care pathways that happen in the first year
postpartum and the identified needs of women and infant dyads. The data will also provide
a greater understanding of the differences in care experiences between usual (individual)
and group care.

2.6.3. Aim 3: Identify Clinic- and Patient-Level Implementation Facilitators and Barriers

We will identify clinic- and patient-level implementation facilitators and barriers to
facilitate rapid uptake and ownership should the results support doing so. Therefore, we
draw on established implementation frameworks, including Exploration, Preparation, Im-
plementation, Sustainment (EPIS) [36] and the domains and constructs of Proctor et al.’s
Outcomes for Implementation Research [37], because these frameworks will allow us to
identify features that affect implementation as health systems adopt new evidence-based
interventions. EPIS has four implementation phases and delineates the influences of outer
(policies, funding, cross-agency cooperation) and inner (organizational capacity, climate,
leadership) contexts on implementation processes as well as bridging factors such as the
nature of the intervention and the role of innovation [36]. Further, it is established that im-
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plementation proceeds more quickly when technical assistance is provided across the steps
leading to health system ownership of the intervention. We will use the same Three-Step
Implementation Model and Toolkit that allowed us to successfully implement and sustain
group antenatal care at seven clinics in Blantyre District, Malawi, since adopting this service
delivery model [21]. Step 1, Prepare, includes training facilitators to offer GPWCC with
fidelity and providing all clinics with group care kits. Step 2, Rollout, includes technical
assistance on site at each clinic to provide tailored support throughout implementation.
Step 3, Sustain, involves making decisions about whether to continue offering GPWCC
beyond the period of the trial. Together with the bridging (academic-government-health
system partnership) and innovation factors (GPWCC fit within each clinic), we draw on
climate and organizational readiness theories and measures to explore how these aspects
of the clinic relate to interconnections, interactions, linkages, and relationships. Through
our partnership, we will address barriers and facilitators to implementation (Exploration)
and planned delivery (e.g., trained staff (Preparation) and implement the model with high
fidelity, assessing women’s satisfaction, attendance, and services provided (Implementa-
tion)) [18]. This approach has been successfully used for implementation of other behavior
change and service delivery interventions in clinical and community settings [38—41]. This
will also provide crucial information about the sustainability and reproducibility of GPWCC
in other settings.

Recruitment: We will observe and systematically take notes at meetings. Key stake-
holders at the Ministry of Health, Zomba District Health Office, and clinic administration
(n =16) are interviewed annually. Each clinic’s focal person and group care mentors will be
asked to participate in interviews (n = 16). A sample of co-facilitators (midwives [n = 8]
and HSAs [n = 8]) will also be asked to participate in interviews to discuss the implemen-
tation of group care at their clinics. We hypothesize that we will reach saturation with
16 co-facilitators but will continue to interview until we reach saturation [32]. Eligibility
criteria are based on the person’s position at the time of data collection (e.g., the Maternal
Health Officer at the Reproductive Health Unit, midwife at participating clinic). Consent is
obtained before the first time that data are collected. Persons no longer in the designated
position are dropped, and persons coming into these positions are consented to participate
at the next data collection point. Women (n = 20) who participated in groups across the
eight clinics will also be interviewed to discuss their group care experience. Again, we
hypothesize that saturation will be reached with 20 women in the intervention group;
however, we will continue interviewing until saturation is reached.

Data collection procedures: Data sources include study notes, qualitative data from
interviews, structured observations, administrative data (e.g., attendance and visit tracking
forms (e.g., services received)), and satisfaction and peer connectedness surveys adapted
from group antenatal care administered at the 6-and 12-month time points of the study [21].
A brief form will be completed by the facilitator each time a group visit is held to track the
date of the session and the number of participants from the group in attendance, in order to
track dose. Data collection begins with the sensitization of stakeholders and continues until
our final National Dissemination Conference. All members of the implementation team will
take study notes that include observations and discussion details from in-person and phone
meetings, and qualitative interviews will capture salient information about implementation
successes, challenges, solutions, decision-making, interpersonal interactions, and additional
experiences including interpretations and evaluations of evidence. We will assess fidelity
to the model with a structured observation fidelity checklist. A sample of two out of
six group visits will be observed for each group cohort to monitor fidelity to the model
(e.g., whether content is delivered as intended, women are engaged enough to actively
participate in group discussions and activities, health care occurs in the group space, etc.).
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The peer connectedness and satisfaction surveys will provide insights into the experiences
of participants related to social support and fidelity to the group care model. See Aim 2
above for procedures for qualitative interviews.

Analyses for Aim 3. Notes and transcripts will be collated to provide summaries
of clinic, patient, and provider implementation barriers and facilitators. A conventional
content analysis approach will be used to analyze interviews, and a category system will
be created [34]. The team will create a category system based on the implementation
frameworks mentioned above and code themes using the interviews as the unit of analy-
sis [35]. New codes will be added as needed. The researchers will assess the rigor of the
data through the four dimensions criteria: credibility, dependability, confirmability, and
transferability [32]. The fidelity observation checklist will be analyzed in total and at the
clinic level. For each of the six sessions, the percentage of items meeting the threshold
for fidelity will be determined and the mean percentage fidelity across the six sessions
computed to obtain a score for each clinic.

2.6.4. Blinding

Due to the nature of the intervention, participants and health care workers cannot be
blinded to group assignment. Outcome assessors are aware of clinic allocation; however,
primary outcomes are ascertained through standardized instruments (EPDS) and health
records (vaccination status), minimizing assessor influence on measurement. Data analysts
will conduct primary analyses blinded to allocation where feasible. Protocol deviations will
be documented systematically and reported.

2.7. Trial Oversight and Monitoring

Trial Registration and Status. This trial was registered on ClinicalTrials.gov (NCT07414901)
prior to the enrollment of the first participant. Complete registration details, including
registration date, recruitment dates, and current study status, are available at the registry
(https://clinicaltrials.gov/study /NCT07414901 (accessed on 11 February 2026)).

Data monitoring: Given the minimal-risk behavioral nature of the intervention, a
formal Data Monitoring Committee was not established.

Study discontinuation: This study may be temporarily suspended or prematurely
terminated if there is sufficient reasonable cause. Written notification, documenting the
reason for study suspension or termination, will be provided by the suspending or termi-
nating party to study participants, investigators, funding agency, and regulatory authorities.
Circumstances that may warrant termination or suspension include, but are not limited to:
determination of unexpected, significant, or unacceptable risk to participants; demonstra-
tion of efficacy that would warrant stopping; insufficient compliance of study staff with the
protocol (i.e., significant protocol violations); data that are not sufficiently complete and/or
evaluable; determination that the primary endpoint has been met; and determination of
futility. The study may resume once concerns about safety, protocol compliance, and data
quality are addressed and the funding agency, sponsor, IRB, or other relevant regulatory or
oversight bodies are satisfied.

Adverse Event Reporting. Serious adverse events are defined and reported according
to Johns Hopkins Medicine IRB requirements.

Protocol Amendments. Any important protocol modifications will be submitted for
approval to both the Johns Hopkins Medicine IRB and the Kamuzu University of Health
Sciences Research Ethics Committee, and the trial registry will be updated accordingly.
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3. Discussion

Group care that integrates postpartum and well-child care is a paradigm-shifting health
care service delivery model that has the potential to improve maternal and infant health
outcomes in low-resource settings. The group care service delivery model is a transformative
approach to integrating postpartum and well-child care in a respectful manner. Innovations
focused on the health system level can provide crucial opportunities to mitigate maternal and
infant health determinants and, for those with childbirth and/or postpartum complications,
identify and treat conditions that could ultimately lead to maternal or infant death or impair
quality of life [42]. By providing health care in a group space and longer visits that include
interactive learning and community building, this model can address whole person health,
including the social drivers of health, to improve maternal health and well-being, which
we hypothesize will accelerate sustainable reductions in maternal and infant morbidities.
Preliminary evidence suggests that this model has promise for improving multiple maternal
and child health outcomes that accumulate and diffuse. The model increases the time for
assessment of both health and health-related social needs and provides quality preventive
health care while developing a social support system for women and families [43-45]. This
improved quality of care has the potential to reduce maternal and infant morbidities and
mortality without a significant increase in costs/resources and potential long-term cost
savings [46].

This study is innovative in proposing one of the first rigorous studies of a theory-based
GPWCC model co-designed in partnership with health care providers and postpartum
women in a low-resource health system. To the best of our knowledge, this is the first
study to conduct a clinical trial on group care in the postpartum period in an LMIC. The
findings will add to the growing body of evidence of GPWCC. The findings from this study
can be further adapted and tested throughout Malawi and disseminated and adapted to
health care systems in diverse low-resource contexts. During training and rollout of the
GPWCC model, our Three-Step Implementation Model simplifies EPIS and other implemen-
tation models into an accessible tool that health systems and clinics can use [38—41]. The
Three-Step Implementation Model and the associated toolkit incorporate perspectives from
diverse stakeholders to position each clinic to meet goals while increasing the likelihood
of uptake and sustainability of the group care model. Each of the eight clinics assigned
to the group care arm will follow all three implementation steps (prepare, rollout, and
sustain), with extensive initial support from research team members during preparation
and rollout. Support decreases gradually as clinics gain the experience to sustain group care.
If successful, the clinics will have the option of offering group care as an alternative model
of care. This pragmatic implementation approach and associated evidence-based strategies
support implementation and future ownership by building capacities through step-by-step
procedures as we prepare, roll out and support future sustainment of GPWCC should data
show this model of care to be effective for improving maternal and infant health.

This trial evaluates the effectiveness of the integrated GPWCC package as a whole,
rather than isolating the independent effect of receiving care in a group format. Findings
should be interpreted as the effect of the complete intervention as implemented, recognizing
that differences between arms include both the model of care delivery and the structure
and frequency of encounters.

This study has limitations. The number of randomized clusters (16 clinics) may
limit statistical power for detecting smaller effect sizes, and findings may not generalize
beyond Zomba District or health systems with similar infrastructure and staffing. Despite
geographic separation of clinics, contamination remains possible if participants seek care
elsewhere or share information across sites. Blinding of participants and providers is not
feasible given the nature of the intervention, and outcome assessors are aware of clinic
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allocation; however, reliance on health records and standardized instruments for primary
outcomes reduces potential bias. Some secondary outcomes rely on self-report, which
may be subject to recall or social desirability bias. The intervention arm receives more
frequent and longer visits than usual care, making it difficult to isolate specific mechanisms
of effect. Finally, loss to follow-up over the 12-month study period may introduce attrition
bias, though we have powered the study assuming 20% attrition.

4. Conclusions

Group care models can be optimized to provide preventive health care to the woman/in-
fant dyad in the critical year postpartum and address health and social needs by provid-
ing high-quality health care. Through providing health care in a group space, offering
interactive learning and community building, group care has the potential to increase
recommended childhood vaccinations to prevent disease, improve the nutritional status of
infants and their development, reduce postpartum depression, anemia and hypertension,
and increase rates of family planning uptake, which all can work together to improve family
and community health. This rigorous study will have important public health policy impli-
cations by creating an evidence-based foundation for other low-resource settings to build
on. Results will enhance our understanding of postpartum health beyond 6 weeks and
provide clinical evidence for improved maternal health care in the first year postpartum.
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GPWCC  Group Postpartum and Well-Child Care
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ICC Intraclass Correlation Coefficient
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MDAT Malawi Developmental Assessment Tool
WHO World Health Organization

References

1.

10.

11.

12.

13.

14.

15.

16.

National Statistical Office (NCO); Utica International; ICE. Malawi Demographic and Health Survey 2024: Final Report [Internet].
December 2025. Columbia, Maryland; and Rockville, Maryland. December 2025. Available online: https://www.nsomalawi.mw
(accessed on 14 August 2026).

Geller, S.E.; Koch, A.R; Garland, C.E.; MacDonald, E.J.; Storey, F.; Lawton, B. A global view of severe maternal morbidity: Moving
beyond maternal mortality. Reprod. Health 2018, 15, 98. [CrossRef] [PubMed]

Ferreira, E.C.; Costa, M.L.; Pacagnella, R.C; Silveira, C.; Andreucci, C.B.; Zanardi, D.M.; Santos, ].P.; Angelini, C.R; Souza, R.T;;
Parpinelli, M.A ; et al. General and reproductive health among women after an episode of severe maternal morbidity: Results
from the COMMAG study. Int. J. Gynecol. Obstet. 2020, 150, 83-91. [CrossRef] [PubMed]

Soma-Pillay, P.; Makin, J.D.; Pattinson, R.C. Quality of life 1 year after a maternal near-miss event. Int. |. Gynecol. Obstet. 2018,
141, 133-138. [CrossRef] [PubMed ]

Gazeley, U.; Reniers, G.; Romero-Prieto, J.E.; Calvert, C.; Jasseh, M.; Herbst, K.; Khagayi, S.; Obor, D.; Kwaro, D.; Dube, A.; et al.
Pregnancy-related mortality up to 1 year postpartum in sub-Saharan Africa: An analysis of verbal autopsy data from six countries.
BJOG 2023, 131, 163-174. [CrossRef] [PubMed]

Bos, K.; Fox, N.; Zeanah, C.; Nelson, C. Effects of early psychosocial deprivation on the development of memory and executive
function. Front. Behav. Neurosci. 2009, 3, 16. Available online: https://www.frontiersin.org/article/10.3389 /neuro.08.016.2009
(accessed on 12 December 2023). [CrossRef] [PubMed ]

McDermott, J.; Troller-Renfree, S.; Vanderwert, R.; Nelson, C.; Zeanah, C.; Fox, N. Psychosocial deprivation, executive functions,
and the emergence of socio-emotional behavior problems. Front. Hum. Neurosci. 2013, 7, 167. Available online: https://www.fron-
tiersin.org/article/10.3389/fnhum.2013.00167 (accessed on 12 December 2023). [CrossRef] [PubMed ]

Sakala, B.; Kazembe, A. Factors influencing the utilisation of postnatal care at one week and six weeks among mothers at Zomba
Central Hospital in Malawi. Evid. Based Midwifery 2011, 9, 113-136.

Hanson, C.; Waiswa, P; Pembe, A.; Sandall, J.; Schellenberg, J. Health system redesign for equity in maternal and newborn health
must be codesigned, country led, adapted to context and fit for purpose. BM]J Glob. Health 2020, 5, €003748. [CrossRef] [PubMed]
World Health Organization. WHO Recommendations on Maternal and Newborn Care for a Positive Postnatal Experience; WHO: Geneva,
Switzerland, 2022.

Sakala, B.; Chirwa, E. An evidence-based policy brief: Improving the quality of postnatal care in mothers 48 hours after childbirth.
Malawi Med. J. 2019, 31, 164-168. [CrossRef] [PubMed |

Fahey, ].O.; Shenassa, E. Understanding and meeting the needs of women in the postpartum period: The Perinatal Maternal
Health Promotion Model. ]. Midwifery Womens Health 2013, 58, 613-621. [CrossRef] [PubMed ]

Grenier, L.; Suhowatsky, S.; Kabue, M.M.; Noguchi, L.M.; Mohan, D.; Karnad, S.R.; Onguti, B.; Omanga, E.; Gichangi, A.;
Wambua, J.; et al. Impact of group antenatal care (G-ANC) versus individual antenatal care (ANC) on quality of care, ANC
attendance and facility-based delivery: A pragmatic cluster-randomized controlled trial in Kenya and Nigeria. PLoS ONE 2019,
14, €0222177. [CrossRef] [PubMed ]

Lori, J.R.; Kukula, V.A ; Liu, L.; Apetorgbor, V.E.; Ghosh, B.; Awini, E.; Lockhart, N.; Amankwah, G.; Zielinski, R.; Moyer, C.A.; et al.
Improving health literacy through group antenatal care: Results from a cluster randomized controlled trial in Ghana. BMC
Pregnancy Childbirth 2024, 24, 37. [CrossRef] [PubMed |

Sharma, J.; O’Connor, M.; Rima Jolivet, R. Group antenatal care models in low- and middle-income countries: A systematic
evidence synthesis. Reprod. Health 2018, 15, 38. [CrossRef] [PubMed]

Gaskin, E.; Yorga, K.W.; Berman, R.; Allison, M.; Sheeder, ]. Pediatric Group Care: A Systematic Review. Matern. Child Health |.
2021, 25, 1526-1553. [CrossRef] [PubMed ]

https://doi.org/10.3390/healthcare14213751


https://www.nsomalawi.mw
https://doi.org/10.1186/s12978-018-0527-2
https://www.ncbi.nlm.nih.gov/pubmed/29945657
https://doi.org/10.1002/ijgo.13161
https://www.ncbi.nlm.nih.gov/pubmed/32285452
https://doi.org/10.1002/ijgo.12432
https://www.ncbi.nlm.nih.gov/pubmed/29266256
https://doi.org/10.1111/1471-0528.17606
https://www.ncbi.nlm.nih.gov/pubmed/37469195
https://www.frontiersin.org/article/10.3389/neuro.08.016.2009
https://doi.org/10.3389/neuro.08.016.2009
https://www.ncbi.nlm.nih.gov/pubmed/19750200
https://www.frontiersin.org/article/10.3389/fnhum.2013.00167
https://www.frontiersin.org/article/10.3389/fnhum.2013.00167
https://doi.org/10.3389/fnhum.2013.00167
https://www.ncbi.nlm.nih.gov/pubmed/23675333
https://doi.org/10.1136/bmjgh-2020-003748
https://www.ncbi.nlm.nih.gov/pubmed/33055095
https://doi.org/10.4314/mmj.v31i2.12
https://www.ncbi.nlm.nih.gov/pubmed/31452853
https://doi.org/10.1111/jmwh.12139
https://www.ncbi.nlm.nih.gov/pubmed/24320095
https://doi.org/10.1371/journal.pone.0222177
https://www.ncbi.nlm.nih.gov/pubmed/31577797
https://doi.org/10.1186/s12884-023-06224-x
https://www.ncbi.nlm.nih.gov/pubmed/38182969
https://doi.org/10.1186/s12978-018-0476-9
https://www.ncbi.nlm.nih.gov/pubmed/29506531
https://doi.org/10.1007/s10995-021-03170-y
https://www.ncbi.nlm.nih.gov/pubmed/33961210
https://doi.org/10.3390/healthcare14213751

Healthcare 2026, 14, 3751 16 of 17

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

Bloomfield, J.; Rising, S.S. CenteringParenting: An innovative dyad model for group mother-infant care. J. Midwifery Women’s
Health 2013, 58, 683-689. [CrossRef] [PubMed ]

Gresh, A.; Mambulasa, J.; Ngutwa, N.; Chirwa, E.; Kapito, E.; Perrin, N.; Warren, N.; Glass, N.; Patil, C.L. Evaluation of
implementation outcomes of an integrated group postpartum and well-child care model at clinics in Malawi. BMC Pregnancy
Childbirth 2023, 23, 240. [CrossRef] [PubMed ]

Gresh, A.; Batchelder, A.; Glass, N.; Mambulasa, J.; Kapito, E.; MacDonald, A.; Ngutwa, N.; Plesko, C.; Chirwa, E.; Patil, C.
Adapting group-based postpartum and well-child care using a human-centered design approach in Malawi. BMC Health Serv.
Res. 2023, 23, 1098. [CrossRef] [PubMed] [PubMed Central]

Donabedian, A. Evaluating the Quality of Medical Care. Milbank Mem. Fund. Q. 2005, 83, 166-203. [CrossRef] [PubMed ]

Patil, C.L.; Norr, K.E; Kapito, E.; Liu, L.C; Mei, X.; Chodzaza, E.; Chorwe-Sungani, G.; Kafulafula, U.; Abrams, E.T;
Desloge, A.; et al. Group antenatal care positively transforms the care experience: Results of an effectiveness trial in Malawi. PLoS
ONE 2025, 20, e0317171. [CrossRef] [PubMed]

Gladstone, M.; Lancaster, G.A.; Umar, E.; Nyirenda, M.; Kayira, E.; van den Broek, N.R.; Smyth, R.L. The Malawi Developmental
Assessment Tool (MDAT): The creation, validation, and reliability of a tool to assess child development in rural African settings.
PLoS Med. 2010, 7, €1000273. [CrossRef] [PubMed |

Stewart, R.C.; Kauye, F.; Umar, E.; Vokhiwa, M.; Bunn, J.; Fitzgerald, M.; Tomenson, B.; Rahman, A.; Creed, F. Validation of a
Chichewa version of the Self-Reporting Questionnaire (SRQ) as a brief screening measure for maternal depressive disorder in
Malawi, Africa. J. Affect. Disord. 2009, 112, 126-134. [CrossRef] [PubMed]

Gibson, J.; McKenzie-McHarg, K.; Shakespeare, J.; Price, J.; Gray, R. A systematic review of studies validating the Edinburgh
Postnatal Depression Scale in antepartum and postpartum women. Acta Psychiatr. Scand. 2009, 119, 350-364. [CrossRef]
[PubMed ]

ACOG. Postpartum Depression. Available online: https://www.acog.org/womens-health/faqs/postpartum-depression (accessed
on 30 September 2026).

Cox, J.L.; Holden, J.M.; Sagovsky, R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal
Depression Scale. Br. J. Psychiatry 1987, 150, 782. [PubMed |

Chipojola, R.; Dennis, C.L.; Kuo, S.Y. Psychometric Assessment of the Breastfeeding Self-Efficacy Scale-Short Form: A Confirmatory
Factor Analysis in Malawian Mothers. J. Hum. Lact. 2023, 39, 397-405. [CrossRef] [PubMed ]

FAO. Minimum dietary diversity for women. In Minimum Dietary Diversity for Women; FAO: Rome, Italy, 2021. [CrossRef]
Hemocue. Hemocue. 2024. Available online: https://www.hemocue.com/ (accessed on 19 January 2024).

National Statistical Office. Malawi Demographic and Health Survey 2015-16. National Statistics Office The DHS Program. 2015.
Available online: http://dhsprogram.com/pubs/pdf/FR319/FR319.pdf (accessed on 16 June 2019).

Chorwe-Sungani, G.; Wella, K.; Mapulanga, P.; Nyirongo, D.; Pindani, M. Systematic review on the prevalence of perinatal
depression in Malawi. S. Afr. |. Psychiatry 2022, 28, a1859. [CrossRef] [PubMed]

Creswell, J. Qualitative Inquiry & Research Design, 3rd ed.; SAGE Publications, Inc.: Los Angeles, CA, USA, 2013.

Behling, O.; Law, K. Translating Questionnaires and Other Research Instruments: Problems and Solutions; Sage Publications: Thousand
Oaks, CA, USA, Issue 133; 2000.

Hsieh, H.F.; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 1277-1288. [CrossRef]
[PubMed]

Downe-Wamboldt, B. Content analysis: Method, applications, and issues. Health Care Women Int. 1992, 13, 313-321. [CrossRef]
[PubMed |

Moullin, J.C.; Dickson, K.S.; Stadnick, N.A.; Rabin, B.; Aarons, G.A. Systematic review of the Exploration, Preparation, Implemen-
tation, Sustainment (EPIS) framework. Implement. Sci. 2019, 14, 1. [CrossRef] [PubMed ]

Proctor, E.; Silmere, H.; Raghavan, R.; Hovmand, P; Aarons, G.; Bunger, A,; Griffey, R.; Hensley, M. Outcomes for implementation
research: Conceptual distinctions, measurement challenges, and research agenda. Adm. Policy Ment. Health Ment. Health Serv.
Res. 2011, 38, 65-76. [CrossRef] [PubMed ]

Pattinson, R.C.; Arsalo, I.; Bergh, A.M.; Malan, A.EF.; Patrick, M.; Phillips, N. Implementation of kangaroo mother care: A
randomized trial of two outreach strategies. Acta Paediatr. Int. ]. Paediatr. 2005, 94, 924-927. [CrossRef] [PubMed]

Bergh, AM.; Pattinson, R.C. Development of a conceptual tool for the implementation of kangaroo mother care. Acta Paediatr. Int.
J. Paediatr. 2003, 92, 709-714. [CrossRef] [PubMed ]

Bergh, A M.; Arsalo, I.; Malan, A,; Patrick, M.; Pattinson, R.; Phillips, N. Measuring implementation progress in kangaroo mother
care. Acta Paediatr. 2005, 94, 1102-1108. [CrossRef] [PubMed ]

Chirwa, E.; Kapito, E.; Jere, D.L.; Kafulafula, U.; Chodzaza, E.; Chorwe-Sungani, G.; Gresh, A,; Liu, L.; Abrams, E.T,;
Klima, C.S; et al. An effectiveness-implementation hybrid type 1 trial assessing the impact of group versus individual antenatal
care on maternal and infant outcomes in Malawi. BMC Public Health 2020, 20, 205. [CrossRef] [PubMed ]

https://doi.org/10.3390/healthcare14213751


https://doi.org/10.1111/jmwh.12132
https://www.ncbi.nlm.nih.gov/pubmed/24406037
https://doi.org/10.1186/s12884-023-05545-1
https://www.ncbi.nlm.nih.gov/pubmed/37041571
https://doi.org/10.1186/s12913-023-10036-2
https://www.ncbi.nlm.nih.gov/pubmed/37838673
https://pmc.ncbi.nlm.nih.gov/articles/PMC10576327
https://doi.org/10.1111/j.1468-0009.2005.00397.x
https://www.ncbi.nlm.nih.gov/pubmed/16279964
https://doi.org/10.1371/journal.pone.0317171
https://www.ncbi.nlm.nih.gov/pubmed/40531963
https://doi.org/10.1371/journal.pmed.1000273
https://www.ncbi.nlm.nih.gov/pubmed/20520849
https://doi.org/10.1016/j.jad.2008.04.001
https://www.ncbi.nlm.nih.gov/pubmed/18504058
https://doi.org/10.1111/j.1600-0447.2009.01363.x
https://www.ncbi.nlm.nih.gov/pubmed/19298573
https://www.acog.org/womens-health/faqs/postpartum-depression
https://www.ncbi.nlm.nih.gov/pubmed/3651732
https://doi.org/10.1177/08903344221127002
https://www.ncbi.nlm.nih.gov/pubmed/36214473
https://doi.org/10.4060/cb3434en
https://www.hemocue.com/
http://dhsprogram.com/pubs/pdf/FR319/FR319.pdf
https://doi.org/10.4102/sajpsychiatry.v28i0.1859
https://www.ncbi.nlm.nih.gov/pubmed/36340641
https://doi.org/10.1177/1049732305276687
https://www.ncbi.nlm.nih.gov/pubmed/16204405
https://doi.org/10.1080/07399339209516006
https://www.ncbi.nlm.nih.gov/pubmed/1399871
https://doi.org/10.1186/s13012-018-0842-6
https://www.ncbi.nlm.nih.gov/pubmed/30611302
https://doi.org/10.1007/s10488-010-0319-7
https://www.ncbi.nlm.nih.gov/pubmed/20957426
https://doi.org/10.1080/08035250510028399
https://www.ncbi.nlm.nih.gov/pubmed/16188816
https://doi.org/10.1080/08035250310002399
https://www.ncbi.nlm.nih.gov/pubmed/12856983
https://doi.org/10.1111/j.1651-2227.2005.tb02052.x
https://www.ncbi.nlm.nih.gov/pubmed/16188856
https://doi.org/10.1186/s12889-020-8276-x
https://www.ncbi.nlm.nih.gov/pubmed/32039721
https://doi.org/10.3390/healthcare14213751

Healthcare 2026, 14, 3751 17 of 17

42.

43.

44.

45.

46.

Souza, ].P; Day, L.T.; Rezende-Gomes, A.C.; Zhang, J.; Mori, R; Baguiya, A.; Jayaratne, K.; Osoti, A.; Vogel, ].P.; Campbell, O.; et al.
A global analysis of the determinants of maternal health and transitions in maternal mortality. Lancet Glob. Health 2023, 12,
e306—316. [CrossRef] [PubMed ]

Coker, T.R.; Windon, A.; Moreno, C.; Schuster, M.A.; Chung, P.J. Well-child care clinical practice redesign for young children: A
systematic review of strategies and tools. Pediatrics 2013, 131, S5-S25. [CrossRef] [PubMed ]

Desai, S.; Chen, F.; Boynton-Jarrett, R. Clinician Satisfaction and Self-Efficacy With CenteringParenting Group Well-Child Care
Model: A Pilot Study. J. Prim. Care Community Health 2019, 10, 2150132719876739. [CrossRef] [PubMed]

Jones, K.A.; Do, S.; Porras-Javier, L.; Contreras, S.; Chung, PJ.; Coker, T.R. Feasibility and Acceptability in a Community-Partnered
Implementation of CenteringParenting for Group Well-Child Care. Acad. Pediatr. 2018, 18, 642-649. [CrossRef] [PubMed]
[PubMed Central ]

Jans, S.; Westra, X.; Crone, M.; Elske van den Akker-van Marle, M.; Rijnders, M. Long-term cost savings with Centering-based
group antenatal care. Midwifery 2023, 126, 103829. [CrossRef] [PubMed ]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury
to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/healthcare14213751


https://doi.org/10.1016/S2214-109X(23)00468-0
https://www.ncbi.nlm.nih.gov/pubmed/38070536
https://doi.org/10.1542/peds.2012-1427c
https://www.ncbi.nlm.nih.gov/pubmed/23457149
https://doi.org/10.1177/2150132719876739
https://www.ncbi.nlm.nih.gov/pubmed/31550973
https://doi.org/10.1016/j.acap.2018.06.001
https://www.ncbi.nlm.nih.gov/pubmed/29890229
https://pmc.ncbi.nlm.nih.gov/articles/PMC10937253
https://doi.org/10.1016/j.midw.2023.103829
https://www.ncbi.nlm.nih.gov/pubmed/37742587
https://doi.org/10.3390/healthcare14213751

	Introduction 
	Methods 
	Study Aims 
	Study Design Overview 
	Study Setting 
	Clinic Assessment and Selection 
	Randomization 
	Data Collection and Analysis 
	Aim 1: Evaluate the Effectiveness of GPWCC Through 12 Months Postpartum 
	Aim 2: Explore the Health and Health-Related Social Needs That Arise in the 12 Months After Birth for Both Women and Their Infants Who Experience Complex Postnatal Health or Social Issues 
	Aim 3: Identify Clinic- and Patient-Level Implementation Facilitators and Barriers 
	Blinding 

	Trial Oversight and Monitoring 

	Discussion 
	Conclusions 
	References



