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Abstracts

Antenatal care (ANC) is essential for improving maternal and newborn health,

yet many women do not complete the recommended follow-up visits and often
experience suboptimal quality of care and weak provider-client interactions. Group
antenatal care (G-ANC) offers an alternative service delivery model that combines
clinical assessments with group-based education, facilitated discussion, and

peer support for women with similar gestational age (GA). This study examined

the facilitators and barriers to G-ANC implementation in low-resource settings in
Tanzania using the Consolidated Framework for Implementation Research (CFIR).A
qualitative study was conducted in the Geita Region from June to November 2024.
Data were collected through Focus Group Discussions (FGDs) with pregnant and
recently delivered women who participated in G-ANC. Key Informant Interviews (KlIs)
included the healthcare providers (HCPs), facility leaders, and health managers.
Using NVivo Version 14.0 software, we managed and analysed all interviews to
explore facilitators and barriers to the implementation of G-ANC. Data were grouped
and reported according to their relevance to the CFIR constructs. Implementation

of G-ANC was shaped by interacting factors across all CFIR domains. Key
facilitators included the perceived relative advantage of G-ANC over conventional
ANC, adaptability of the model to local contexts, supportive facility leadership,
effective teamwork, and peer support among women. Similarly, implementation
processes such as proper scheduling of group sessions supported continuity of
G-ANC services. In addition, the positive experiences of community health workers
(CHWSs), HCPs and pregnant women reinforced sustained implementation. Major
barriers included inadequate space for meetings, workforce shortages, competing
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clinical demands, socioeconomic constraints and privacy concerns in group settings.
Successful implementation of G-ANC in low-resource settings requires alignment
between intervention design, health system capacity, and community context.
Addressing multilevel barriers while strengthening identified facilitators is critical

for the successful adoption of G-ANC and its integration into other maternal and
newborn health services.

Introduction

Pregnancy and childbirth continue to pose significant risks to the health and survival
of both women and their infants in low-resource settings. Globally, about 260,000
women died during and following pregnancy and childbirth in 2023 alone [1]. In

the same year, approximately 2.3 million newborns died due to complications aris-
ing during pregnancy, childbirth, and the early postnatal period [2]. Despite a 40%
decline in the maternal mortality ratio (MMR), from 727 to 442 deaths per 100,000
live births between 2000 and 2023, Sub-Saharan Africa (SSA) still accounts for 70%
of the global burden [3]. In Tanzania, the MMR is 104 per 100,000 live births and the
neonatal mortality rate is about 24 per 1,000 live births [4]. Reducing maternal and
newborn mortality remains a central global development priority, as evident in its
inclusion in Sustainable Development Goal (SDG) 3 [3,5].

Antenatal care (ANC) is a critical entry point for improving maternal and newborn
health outcomes through early detection of complications, preventive interventions,
and health education. Adherence to the World Health Organization (WHO) recom-
mendation of a minimum of eight ANC visits improves the early identification and
management of pregnancy-related complications [6,7]. Despite the implementation
of multiple strategies to expand ANC coverage, service utilisation remains subopti-
mal, particularly in low-resource settings [7]. In Tanzania, many primary healthcare
facilities face persistent challenges, including high client volumes, shortages of skilled
health workers, limited infrastructure, and constrained time for meaningful pro-
vider—client interaction [8]. These constraints often result in brief, task-focused ANC
services that limit opportunities for adequate interaction, clinical consultation, and
psychosocial support [7-9].

Health system pressures, including workforce shortages, limited funding alloca-
tions, and changes in geopolitical health financing, have further strained maternal
health services [10]. These pressures underscore the need for service delivery
approaches that are both efficient and resilient, particularly in low-resource settings
where health system capacity is limited. In response, the WHO has increasingly
emphasised innovative and client-centred approaches to maternal health service
delivery [11]. Within this policy context, Group Antenatal Care (G-ANC) has been
introduced as one of the alternative models designed to reorganize ANC delivery
[12—14]. Group antenatal care is a service delivery model that brings together women
of similar gestational age (GA) for group-based sessions integrating individual clinical
assessments, facilitated discussions, health education, and peer support [13,15].
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This model aims to improve efficiency, strengthen women’s engagement in self-care, and enhance social support during
pregnancy while maintaining the essential clinical components of ANC [9,14,16].

Group antenatal care follows a standardized yet flexible process to ensure quality clinical services while promoting
women’s engagement and continuity of care [15,17,18]. Women are first enrolled during an initial individual ANC visit, typ-
ically in the first trimester. Eligibility is assessed, GA is confirmed, and women with similar expected date of delivery (EDD)
are grouped together, usually in cohorts of 8—15 participants [15,19]. This homogeneity in GA allows discussions and
clinical content to be aligned with the stages of pregnancy. Each group follows a predefined schedule of sessions, often
aligned with the WHO recommendation of at least eight ANC contacts. Sessions are held at regular intervals, for example,
monthly in early pregnancy and more frequently in the third trimester, with each meeting lasting approximately 90-120
minutes [15,19,20].

A typical session is organized into three integrated components. Firstly, brief individual clinical assessments are con-
ducted within the group setting. These include peer to peer blood pressure measurement and weight monitoring. Individ-
ual clinical consultations are done to assess fundal height, foetal heart rate, and review of danger signs [19]. Secondly,
facilitated group discussions form the core of the session, in which a trained midwife/nurse, or other skilled HCPs, use
participatory methods rather than didactic teaching. Topics tailored to GA usually include nutrition, infection screen-
ing, birth preparedness and complication readiness, danger signs, mental health, family planning and newborn care
[15,19,20].

During the sessions, women are encouraged to share experiences, ask questions, and support one another to rein-
force health literacy and self-care. Time is allocated for peer interaction and social support. This informal exchange helps
normalize pregnancy experiences, reduces anxiety, and has been shown to improve satisfaction and retention in care,
particularly in low-resource settings where barriers to repeated facility visits are common [9,16,21,22]. Monitoring focuses
not only on clinical outcomes but also on attendance, quality of facilitation, and women’s experiences of care [16].

Evidence from multiple low- and middle-income countries suggests that G-ANC can improve continuity of ANC atten-
dance, strengthen health education delivery, and enhance provider—client interaction [9,19-21,23-25]. In Tanzania, the
approach has been shown to increase ANC attendance and improve uptake of selected maternal health interventions
among women participating in group care, although these outcomes have not been consistent across settings [19,24,26].
Similar to other complex health interventions, the implementation of G-ANC has varied substantially across facilities and
regions, influenced by differences in infrastructure, staffing, leadership acceptance, and community context [9,15]. For
example, some facilities have successfully integrated G-ANC into routine services, while others have struggled due to
space constraints, competing clinical demands, and limited organizational readiness [9,19].

Such variation highlights a critical gap between intervention design and real-world practice. Evidence-based interven-
tions like G-ANC may fail to achieve their intended effect if they are not implemented as designed or if contextual barriers
undermine delivery [9,15,19]. Understanding why implementation succeeds in some settings and fails in others is there-
fore essential. However, there remains limited research in Tanzania that systematically examines the implementation
factors shaping G-ANC implementation. Moreover, there is limited studies in similar settings have applied formal imple-
mentation science frameworks to guide the synthesis of G-ANC implementation factors.

The Consolidated Framework for Implementation Research (CFIR) offers a comprehensive approach for examining the
complex, multilevel factors that influence implementation outcomes [27]. This framework integrates constructs across five
domains, including intervention characteristics, outer setting, inner setting, characteristics of individuals, and implementa-
tion processes [27]. It provides a structured lens for identifying barriers and facilitators affecting program delivery. Applying
the CFIR allows for a nuanced understanding of how G-ANC interacts with health system structures, provider practices,
and community contexts in low-resource settings. The CFIR can be used to guide assessments of implementation con-
texts and inform implementation strategies aimed at improving the effectiveness of an intervention or program within a
specific setting [28].
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Guided by the CFIR framework, this study aimed to explore the factors influencing the implementation of G-ANC in
low-resource settings in Tanzania. Applying the CFIR enabled comprehensive examination of multilevel implementation
factors across diverse facility settings and generated context-specific insights to inform integration of G-ANC into routine
ANC services in Tanzania and other similar settings.

Methods
Ethical statement

Ethical approval for the study was obtained from the National Institute of Medical Research in Tanzania (NIMR) through
the National Health Research Ethics Committee (NatHREC) (ID No: NIMR/HQ/R.8a/Vol.1X/4194; Approval Date: 23 Jan-
uary 2023). All participants provided written consent prior to participation. Confidentiality and anonymity were maintained
throughout the analysis and reporting by using unique ID and removing personal identifiers from transcripts. Participants
were allowed to quit the research at any time without any consequences. Participants received copies of the signed con-
sent forms and all documents were securely stored by the study team.

Study design

This study adopted a qualitative research design. A qualitative design was selected to allow in-depth exploration of the
contextual, organizational, and social dynamics shaping implementation, which are not readily captured through quantita-
tive methods [29]. The Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist was used to enhance
the rigour and transparency of the study (S1 Table).

Study setting

The study was conducted in the Geita Region, a predominantly rural region in north-western Tanzania. This region is char-
acterized by dispersed populations, limited transport infrastructure, and resource-constrained health facilities. Six public
health facilities were purposively selected to capture variation in implementation context and service delivery capacity. The
selected facilities include hospitals, health centres, and dispensaries, reflecting different levels of the health system and
varying patient volumes, staffing levels, and infrastructure.

Intervention description

Group Antenatal Care was implemented under the project named “Mlinde Mama”. The Mlinde Mama Project, named
after Kiswabhili words meaning “protect a mother,” implemented by the Prime Health Initiative Tanzania (PHIT) with fund-
ing support from the Gates Foundation. Published findings from the project indicate that G-ANC contributed to improved
ANC coverage and increased uptake of selected ANC services, including malaria testing, blood pressure monitoring, and
preventive medications [19]. Women participating in G-ANC also reported positive experiences of care, increased satis-
faction, and enhanced emotional and peer support [19,30].

Each step of the implementation was informed by existing evidence adapted to the Tanzania context. Initially, pregnant
women attending their first ANC visit were screened for the eligibility criteria and informed consent to join G-ANC cohorts
was sought. Eligibility included women who had a GA below 20 weeks, were willing to participate in group sessions, and
had no serious mental health conditions or severe medical ilinesses such as chronic hypertension. The name of each
woman who consented to join G-ANC was recorded in an available GA specific cohort of 8-15 women. The cohort tracker
included the name, cohort number, cohort name, contact address, and phone number for meeting reminders (S2 Table).

Group care sessions were composed of three main components including clinical assessment, participatory facilitated
learning and peer support. At the start of each group visit (meeting), women took their own blood pressure (BP) and
weight, reflected and recorded whether or not they had experienced any danger signs (Fig 1). Women participating in
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Fig 1. This figure illustrates a self-assessment card on which pregnant women record their blood pressure, body weight, and danger signs.

https://doi.org/10.1371/journal.pgph.0006221.g001

G-ANC received orientation and practical guidance from HCPs on how to measure BP and weight before group sessions.
As women finished their self-assessments, they individually began seeing the ANC provider(s) for private consultations.
The consultations with the provider included assessment of self-recorded BP and danger signs through review of the
self-assessment card, determination of GA, measurement of fundal height, and auscultation of fetal heart tones.
Participatory learning involved women sitting in a group circle. The main principle was the inclusion of activities that
helped women reflect on their own resources, values, and ideas, and make plans for actions they wanted to take in
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relation to a healthy pregnancy and birth. These activities promoted empowerment and active discussion with reference
to the provided maternal booklets (S1 File). At the end of each group meeting, HCPs/facilitators reflected on what went
well and documented lessons learned. Reflections were guided by the quality-assurance tools and the facilitation fidelity
checklist (S1 Text). Each meeting was guided as outlined in the G-ANC meeting framework (Fig 2).

Data collection

A qualitative data collection was conducted between June and November 2024. Focus group discussions (FGDs) were
conducted with women who had attended ANC through G-ANC. Key informant interviews (KllIs)/ In-depth interviews
conducted with HCPs and health system managers involved in the organization and delivery of ANC services. Semi-
structured interview guides were used to facilitate systematic exploration of implementation processes while allowing
flexibility to probe emerging issues. The interview guides were used elsewhere, informed by existing similar G-ANC
studies [18] and adapted to the Tanzanian health system context. The interview guides were piloted to assess clarity,
relevance, flow of questions, and contextual appropriateness. The pilot process also helped refine wording, sequencing of
probes, and interview approaches to improve consistency and depth of data collection across participant groups.

Selection of participants

Participants were purposively selected from key stakeholder groups directly involved in the implementation and with
experience of G-ANC. This included recently delivered women (<6 months postpartum) or pregnant women attending
G-ANC, HCPs facilitating the sessions, and health managers overseeing maternal health services. This approach allowed
the study to capture real-life experiences and concrete examples of how G-ANC was delivered, perceived, and navigated
within routine facility settings. Two FGDs were conducted with pregnant women, and four FGDs were conducted with
postnatal women residing within the selected facilities’ catchment areas.

Snowball sampling approach was used to identify women who had previously participated in G-ANC but were no longer
attending ANC clinics. In this process, the first few women were identified from the G-ANC cohorts and contacted through
their phone numbers. Since G-ANC was implemented through cohorts of women with similar gestational ages, most
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participants stayed together for extended periods and became familiar with one another. The selected women then rec-
ommended other eligible participants by sharing their contacts or, in some cases, informing them directly in person. This
process was further facilitated by HCPs or community health workers (CHWs) who were involved in the G-ANC cohorts.
Each FGD involved between 8 and 10 participants.

Key informant interviews were conducted with HCPs directly involved in ANC delivery, including doctors, clinical officers
and nurses or midwives. Facility in-charges were interviewed to capture leadership and organizational perspectives. In
addition, district and regional-level maternal and reproductive health coordinators were interviewed to provide system-
level insights.

Sampling strategy and data saturation

Sample size was guided by the principles of purposive sampling, information power, and thematic saturation rather than
numerical targets [31]. Participants were selected to ensure diversity across roles, facility levels (hospital, health centre,
dispensary), and geographical contexts (urban, peri-urban, and rural). Data collection continued until thematic satura-
tion was achieved, defined as the point at which additional FGDs or Klls no longer yielded new or substantively different
insights relevant to the facilitators and barriers to implementation [32]. Saturation was assessed iteratively within partici-
pant groups and across stakeholder categories to ensure adequate representation of perspectives from women, health-
care providers, and health managers. Triangulation was achieved by comparing perspectives across women, HCPs, and
health managers, as well as across different facility types. This approach strengthened analytic credibility by enabling
cross-validation of findings across implementation contexts [31].

Data collection procedures

Interviews were conducted using semi-structured guides designed to elicit detailed accounts of implementation processes,
enabling factors, and challenges encountered during G-ANC delivery. Core domains explored included:

» Operational experiences of implementing or participating in G-ANC

* Integration of G-ANC within conventional ANC workflows

« Facility, HCPs, and system-level facilitators supporting the implementation of G-ANC.
 Barriers affecting continuity and quality of G-ANC implementation.

Example prompts included: “How is group ANC organized and delivered in this facility?”, “What has influenced the
G-ANC model to work well in this setting?”, and “What challenges have affected the delivery or participation in group
care?” Probing questions were used to deepen discussion and clarify emerging themes.

All FGDs and Klls were conducted in Kiswahili by trained qualitative researchers who were independent of service
delivery to minimize response bias. Sessions were held in private, quiet locations within or near health facilities to ensure
confidentiality and participant comfort. Interviews were audio-recorded with participant consent, and detailed field notes
were taken to capture contextual factors and non-verbal interactions. Audio recordings were conducted using password-
protected digital recording devices and secure mobile applications approved for research data collection. The software
used did not require any authorized or licensed access. Each FGD was facilitated by a moderator and supported by a
note-taker who documented group dynamics and key discussion points. In some sessions, an additional research team
member assisted with coordination and participant flow.

Data analysis

Audio recordings from all FGDs and Klls were transcribed verbatim and translated into English by trained bilingual
researchers (SC, JM and FP). Using NVivo Version 14.0 software, we managed and analysed all interviews to explore
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facilitators and barriers to the implementation of G-ANC. Initial thematic analysis was conducted using an inductive
approach to categorize the data. As themes emerged, a codebook was developed to define the identified themes and was
continuously refined through an iterative process to capture new aspects of the dataset.

Data were then grouped according to their relevance to the CFIR constructs (Fig 2). Discussions among researchers
(AK, FP, JM and SC) were conducted to review the findings, and areas of disagreement were resolved by revisiting the
data. This approach allowed for a broader understanding of topics that may have been misinterpreted by an individual
researcher and helped identify issues that may have otherwise been overlooked.

Synthesis of the data highlighted the implementation factors of G-ANC across all CFIR constructs including: (1) inter-
vention characteristics, (2) outer setting, (3) inner setting, (4) characteristics of individuals, (5) implementation process.
Use of this framework supports systematic comparison across settings and stakeholder groups and strengthen the trans-
ferability of findings to similar low-resource contexts (Fig 3) [27].

Results

A total of 21 key informant interviews (Klls) were carried out with antenatal care (ANC) providers, facility in-charges across
all six facilities, and three health managers. Additionally, six focus group discussions were held, comprising four groups
with 35 postnatal women and two groups with 18 pregnant women currently participating in group ANC sessions (Table 1).

Implementation factors of G-ANC as organized into five domains of CFIR

Domain 1: Intervention Characteristics. A dominant facilitator identified in this domain was the perceived relative
advantage of G-ANC. Women and HCPs described G-ANC as a great approach for improving health education, peer
learning, and women’s engagement during pregnancy. Providers valued the opportunity to deliver health education
collectively rather than repeatedly to individual clients. One HCP explained:

“Instead of repeating the same education many times, we discuss it once in the group and everyone benefits.”
Another provider emphasized the participatory nature of the model, stating that:
“In group care, women learn from each other, not only from the nurse... That does not happen in normal ANC.”

Health managers also viewed the intervention positively because it aligned with broader maternal health priorities. As one
manager noted:

“Because this program was introduced through official channels and linked to maternal health goals, we felt it was
something important to implement.”

At the same time, the most consistently reported barriers were related to the complexity and resource demands of imple-
menting G-ANC within already constrained health systems. Providers described challenges coordinating group sessions
alongside routine clinical services, particularly in facilities with workforce shortages and limited infrastructure.

One provider explained:

“Group care needs planning. You must organize women, prepare materials, and still attend other patients. It is not
simple.”

Resource constraints were also noted due to the absence of dedicated funding for infrastructure and staffing. As one
health manager described:
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Consolidated Framework for Implementation Research (CFIR)
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-
- Based on Darmschroder et al. (2022).
L

“We were told to implement group care using what we already have. There was no special budget for space or extra
staff.”

These findings indicate that although G-ANC was perceived as beneficial, successful implementation depended heavily
on the ability of facilities to adapt the model within existing organizational and resource limitations.

Table 2 summarizes facilitators and barriers related to CFIR Domain 1 (Intervention Characteristics). It highlights how
features of the G-ANC model itself shaped implementation across study sites.

Domain 2: outer setting. Within the outer setting domain, respondents appreciated the strong peer support and
social connectedness created through G-ANC participation. Women described the group setting as encouraging shared
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Table 1. Characteristics of study participants.

Participant category Characteristics Respondents (n)

Women (FGDs) Pregnant women 18
Recently delivered women (<6 months) 35
Facility/catchment area
Nkome Dispensary 12
Butengorumasa Dispensary 9
Chato District Hospital 13
Nzera District Hospital 12
Bwanga Health Center 15
Katoro Health Center 13

Healthcare providers (Klls) Medical doctors 3

Clinical officers / assistant clinical officers

Nurses/midwives

Facility in-charges

Health managers (KIis) District health coordinators

= N b

Regional Health Coordinator

https://doi.org/10.1371/journal.pgph.0006221.t001

learning, emotional support, and providing opportunity for continuity of care in ANC services. One pregnant woman
explained:

“When one woman misses a meeting, we ask her why she didn’t come. That encouragement helps us continue
together.”

Similarly, a postnatal woman stated.
“We are used to learning together as women in the community. Sitting together and sharing feels normal.”
Community-based delivery approaches also improved accessibility in some settings. As one HCP noted:
“When the sessions are closer to the community, women attend more and are not in a hurry to leave.”

These findings suggest that the alignment of G-ANC with existing community norms and peer networks strengthened
women’s engagement and acceptability of the intervention.

However, the main barriers were socioeconomic constraints and concerns about privacy within group settings. Women
from remote and low-income households often struggled to attend sessions consistently because of transport costs and
competing domestic demands. One postnatal woman explained:

“Sometimes | want to attend, but | don’t have money for transport. If | must choose between coming to the group and
feeding my children, | stay at home.”

Limited male partner support further constrained participation, with one pregnant woman reporting that

“My husband says one clinic visit is enough. When he doesn’t understand the purpose of the group, it becomes difficult
for me to attend all sessions.”
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Table 2. (Domain 1): Intervention characteristics.

CFIR Construct

Findings (Enablers and Barriers)

lllustrative quotes

Intervention Enablers “Because this program was introduced through official
source 1. Healthcare providers and managers reported that G-ANC was channels and linked to maternal health goals, we felt
introduced through a structured research initiative aligned with national it was something important to implement, not just as a
maternal health priorities, which increased legitimacy and motivation for stakeholders’ research.” Health manager
implementation at facility level.
2. Alignment with Ministry of Health priorities for improving ANC cover-
age and quality encouraged facilities to adopt the model despite limited
resources.
Evidence Enablers “When women attend group care, they understand better
strength and 1. Providers and managers perceived G-ANC as improving women’s and come more consistently. You can see changes com-
quality understanding of pregnancy-related information, attendance at ANC visits, | pared to the usual ANC.” Healthcare provider
and preparation for delivery. “You can see the difference in how women explain dan-
2. Observed improvements in participation and continuity reinforced confi- | ger signs and prepare for delivery after attending group
dence in the intervention’s value. care.”Healthcare provider
Relative Enablers “Instead of repeating the same education many times,
advantage 1. G-ANC was perceived as superior to conventional one-on-one ANC we discuss it once in the group and everyone benefits.”
for delivering health education, fostering peer support, and strengthening | Healthcare provider
provider—client interaction. “In group care, women learn from each other, not only
2. Providers reported reduced repetition of counselling messages com- from the nurse. That does not happen in normal ANC.”
pared to individual ANC visits. Healthcare provider
Adaptability Enablers “We adjusted the meeting time and sometimes held ses-
1. Facilities adapted group size, timing, and session location to accommo- | sions closer to the community so women could attend
date space limitations, staffing constraints, and women'’s availability. without difficulty.” Healthcare provider
2. Community-based sessions were used in some settings to reduce
transport barriers and improve attendance.
Complexity Barriers “Group care needs planning. You must organize women,

1. Providers described G-ANC as logistically demanding, requiring coor-
dination of group sessions, individual clinical assessments, and cohort
scheduling.

2. Managing group dynamics while attending to other clinical duties
increased perceived complexity, especially in understaffed facilities.

prepare materials, and still attend other patients. It is not
simple.” Healthcare provider

Design quality
and packaging

Barriers

1. Some facilities lacked adequate educational materials and visual aids
to support interactive group discussions.

2. Inconsistent availability of tools for self-assessment (e.g., blood pres-
sure equipment) affected fidelity to the model.

“Sometimes the materials are not enough, so teaching
becomes only talking instead of showing and practicing.”
Facility in-charge

Cost

Barriers

Managers reported that G-ANC implementation relied largely on existing
facility resources, with limited dedicated funding for space modification,
materials, or additional staffing.

Enablers

Use of existing staff and infrastructure allowed implementation to proceed
without major additional financial inputs.

“We were told to implement group care using what we
already have. There was no special budget for space or
extra staff.” Health manager

https://doi.org/10.1371/journal.pgph.0006221.t002

In addition, concerns about confidentiality reduced willingness to discuss sensitive issues openly during sessions. As one
woman explained:

“There are things you want to ask, but you keep quiet because you don’t know how others will talk about it outside the

group.”

Together, these findings show that while peer support enhanced participation and continuity of care, broader socioeco-
nomic and social realities continued to influence women'’s ability to fully engage in G-ANC.

PLOS Global Public Health | https://doi.org/10.137 1/journal.pgph.0006221
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Table 3 presents facilitators and barriers related to CFIR Domain 2 (Outer Setting). It illustrates how community, house-

hold, and broader contextual factors influenced the implementation of G-ANC.

Domain 3: inner setting. Within this domain, supportive leadership, teamwork, and organizational adaptability during
implementation of G-ANC were commonly cited by respondents. Facilities where leaders actively supported group care
demonstrated better coordination of sessions, stronger staff commitment, and greater continuity of implementation. One

HCP explained:

“If the in-charge treats group care as important, staff prepare for it. If not, other services take priority...”

Table 3. (Domain 2): Outer setting.

CFIR Construct

Findings (Enablers and Barriers)

lllustrative quotes

Patient needs
and resources

Barriers:

1. Women'’s participation in G-ANC was constrained by transport costs,
food insecurity, and competing household and income-generating
responsibilities.

2. These constraints disproportionately affected women from remote areas
and low-income households, limiting consistent attendance despite per-
ceived benefits of G-ANC.

“Sometimes | want to attend, but | don’t have money
for transport. If | must choose between coming to
the group and feeding my children, | stay at home.”
Postnatal woman

Cosmopolitan-
ism (community
linkages)

Enablers

1. Community-based delivery of some G-ANC sessions strengthened
linkages between health facilities and communities, improving accessibility
and attendance.

2. Involvement of community health workers supported follow-up and infor-
mation sharing outside facility settings.

“When the sessions are closer to the community,
women attend more and are not in a hurry to leave. It
becomes easier for us to follow them up.” Healthcare
provider

External social
norms and cul-
tural context

Enablers

G-ANC aligned with existing communal learning traditions and norms of
mutual support among women, facilitating engagement and participation.
Barriers:

In small communities, close social ties heightened concerns about privacy
and confidentiality during group discussions.

“We are used to learning together as women in the
community. Sitting together and sharing feels normal.”
Postnatal woman

“Sometimes you don’t speak freely because the
women in the group are also your neighbours.”
Pregnant woman

Family and
household
influence

Barriers

1. Limited male partner support affected women'’s ability to attend G-ANC
sessions consistently.

2. Some partners questioned the need for repeated group visits, particu-
larly when benefits were not immediately visible.

“My husband says one clinic visit is enough. When
he doesn’t understand the purpose of the group,

it becomes difficult for me to attend all sessions.”
Pregnant woman

Peer influence Enablers “When one woman misses a meeting...we ask her
and social 1. Peer encouragement and shared accountability among women sup- why she didn’t come. That encouragement helps us
support ported continued attendance and engagement in G-ANC. continue together.” Pregnant woman

2. Women reminded and motivated each other to attend sessions and

follow health advice.
External Enablers “The program fits well with maternal health goals, but
policies and Alignment of G-ANC with broader national maternal health priorities sup- we don't yet have clear guidance on how it should fully
programs ported acceptance at district and facility levels. replace or fit into routine ANC.” District health manager

Barriers

Lack of explicit policy guidance on integrating G-ANC into routine ANC

limited consistency in implementation across facilities.
Stigma and Barriers “There are things you want to ask, but you keep quiet
social risk 1. Fear of gossip or unintended disclosure discouraged some women from | because you don’t know how others will talk about it

discussing sensitive health or social issues in group settings.

2. Women sometimes deferred sensitive questions to private consultations.

outside the group.” Pregnant woman

https://doi.org/10.1371/journal.pgph.0006221.t003
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Regular communication among providers as part of teamwork also strengthened coordination of group sessions. As one
provider stated:

“When we communicate well as a team, group care runs smoothly. If communication is poor, sessions are easily
interrupted.”

In several facilities, teams adapted implementation approaches over time through shared reflection. A facility in-charge
described this process by explaining that

“At first, it was difficult, but after discussing as a team, we adjusted how we organize the groups and it became easier.”

However, some barriers within this domain were related to limited infrastructure and workforce shortages or compet-
ing clinical demands. Some facilities lacked adequate and comfortable space to conduct group sessions. One facility
in-charge explained:

“Our facility was not built for group care. The rooms are small, and when many women attend, it becomes crowded and
uncomfortable.”

Shortages of HCPs further disrupted continuity of group sessions, particularly during emergencies and periods of high
patient volume. A healthcare provider noted that

“One nurse is covering many services. When emergencies come, group care has to wait.”

Another provider explained.

“The goals of group care fit well with ANC, but the challenge is fitting it into our daily workload without changes to the
schedule.”

Overall, these findings show that although organizational commitment supported implementation, structural and workforce
limitations remained major barriers affecting expected successful implementation in some facilities.

Table 4 summarizes facilitators and barriers related to CFIR Domain 3 (Inner Setting), focusing on organizational and
facility-level factors that shaped the implementation of G-ANC.

Domain 4: characteristics of individuals. Positive perception and confidence of both HCPs and women participating
in G-ANC were highlighted by respondents as the main facilitators in this construct. Providers viewed the model as
valuable for improving women’s understanding of pregnancy-related information and strengthening engagement in care.
One HCP explained:

“Group care helps women understand better, but at the beginning we were not sure if it would work with our limited staff.”

However, confidence in facilitating group discussions improved with experience and repeated exposure to the model. As
another provider stated:

“At first, leading a group discussion was difficult, but after several sessions | became more confident.”

Similarly, women described becoming more comfortable participating in discussions over time. One pregnant woman
explained:

“In the beginning, | was quiet, but after listening to others, | also started asking questions.”

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0006221 September 18, 2026 13/24
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Table 4. (Domain 3): Inner setting.

CFIR Construct

Findings (Enablers and Barriers)

lllustrative quotes

Structural
characteristics

Barriers
Some facilities lacked adequate physical space to conduct group
sessions while ensuring privacy and comfort.

“Our facility was not built for group care. The rooms
are small, and when many women attend, it becomes
crowded and uncomfortable.” Facility in-charge

Networks and
communication

Enablers

Regular communication among facility staff enabled coordination of
group sessions, clinical assessments, and follow-up activities.
Barriers

In facilities with weak internal communication, scheduling conflicts
and inconsistent messaging disrupted implementation.

“When we communicate well as a team, group care
runs smoothly. If communication is poor, sessions
are easily interrupted.” Healthcare provider

Implementation cli-
mate — compatibility

Enablers

Providers perceived G-ANC as compatible with existing ANC objec-
tives, particularly health education and birth preparedness.
Barriers

In some facilities, G-ANC was layered onto routine ANC without
adjustments to workflows, creating tension with existing service
delivery demands.

“The goals of group care fit well with ANC, but the
challenge is fitting it into our daily workload without
changes to the schedule.” Healthcare provider

Implementation cli-
mate — relative priority

Enablers

Facilities where leadership prioritized G-ANC ensured protected time
and staff commitment.

Barriers

Where G-ANC was viewed as secondary to other services, sessions
were frequently postponed or interrupted.

“If the in-charge treats group care as important, staff
prepare for it. If not, other services take priority.”
Healthcare provider

Readiness for imple-
mentation — leadership
engagement

Enablers
Active involvement of facility in-charges in planning and monitoring
G-ANC supported continuity and staff motivation.

“When the leader follows up and asks about the
sessions, we feel supported and take the work seri-
ously.” Healthcare provider

Readiness for imple-
mentation — available
resources

Barriers

1. Shortages of HCPs limited the ability to dedicate staff exclusively
to group sessions.

2. Inconsistent availability of educational materials and self-
assessment tools affected session quality.

“One nurse is covering my services (duties). When
emergencies come, group care has to wait.” Health-
care provider

Implementation
climate — learning
environment

Enablers

Facilities that encouraged reflection and problem-solving
adapted scheduling and delivery strategies over time to improve
implementation.

“At first, it was difficult, but after discussing as a
team, we adjusted how we organize the groups and it
became easier.” Facility in-charge

https://doi.org/10.1371/journal.pgph.0006221.t004

These findings suggest that familiarity with G-ANC gradually strengthened confidence, participation, and ownership
among both providers and women.
On the other hand, important barriers cited in this domain were related to individual-level skills and confidence in
facilitating participatory group discussions. In addition, some women remained hesitant to discuss sensitive issues openly
within group settings, particularly during early sessions.

“We were trained to provide routine ANC services, but facilitating group discussions was different. At the beginning, it
was difficult to guide conversations, encourage participation, and manage the group at the same time... Some providers
unsure about how to involve everyone equally during the sessions.”

Similarly, one pregnant woman described concerns about discussing personal matters openly within the group setting:

“In the first sessions, many women were quiet because we did not know each other well. Some topics are very per-
sonal, and you fear other people may talk about your problems outside the group. With time we became more comfort-
able...but at the beginning it was not easy.

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0006221
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Despite these challenges, providers remained motivated to continue implementation because of the perceived benefits of
the model. As one HCP explained:

“Even when it is difficult, we continue because we see the benefit for the women.”

Together, these findings indicate that successful implementation of G-ANC depends on building confidence among HCPs

and women and improving providers’ facilitation skills.
Table 5 presents facilitators and barriers related to CFIR Domain 4 (Characteristics of Individuals). It shows how individ-
ual attributes, beliefs, and capacities influenced the implementation of G-ANC.
Domain 5: process. The main facilitators within the implementation process were deliberate planning, continuous
adaptation (flexibility), and the presence of motivated champions supporting G-ANC delivery. Facilities that organized
group schedules in advance and assigned clear responsibilities among staff experienced fewer disruptions during
implementation. One facility in-charge explained:

“When we plan the groups in advance and assign roles, the sessions go well. Without planning, things become

chaotic.”

Table 5. (Domain 4): Characteristics of individuals.

CFIR Construct

Findings (Enablers and Barriers)

lllustrative quotes

Knowledge and beliefs
about the intervention

Enablers

Most HCPs viewed G-ANC as a valuable approach for improving women’s
understanding of pregnancy-related health information and engagement with
care.

Barriers

Some providers initially questioned whether group care could be delivered
effectively within existing workloads and infrastructure constraints.

“Group care helps women understand
better, but at the beginning we were
not sure if it would work with our limited
staff.” Healthcare provider

Self-efficacy
(providers)

Enablers

Healthcare providers reported increased confidence in facilitating group dis-
cussions over time, particularly after repeated sessions and peer support from
colleagues.

Barriers

Limited prior training in facilitation skills made early sessions challenging for
some providers.

“At first, leading a group discussion
was difficult, but after several sessions
| became more confident.” Healthcare
provider

Individual identification
with the organization

Enabler
Healthcare providers who perceived G-ANC as aligned with their professional
role and facility goals demonstrated greater commitment to implementation.

“We see this as part of improving our
maternal services, so we feel responsible
for making it work.” Facility in-charge

Women'’s confidence
and engagement

Enablers

Participation in group sessions increased women'’s confidence to ask questions
and share experiences over time.

Barriers

Some women initially felt shy or hesitant to speak in group settings, particularly
when discussing sensitive topics.

“In the beginning, | was quiet, but after
listening to others, | also started asking
questions.” Pregnant woman

Personal attributes and
social position

Barriers
Differences in age, education level, and social status among women influenced
participation and willingness to speak during sessions.

“Some women talk easily because they
are educated, but others remain quiet
and just listen.” Healthcare provider

Motivation and
commitment

Enablers
Healthcare providers’ intrinsic motivation to improve maternal outcomes sup-
ported continued delivery of G-ANC despite challenges.

“Even when it is difficult, we continue
because we see the benefit for the
women.” Healthcare provider

https://doi.org/10.1371/journal.pgph.0006221.t005
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Engagement of committed providers also strengthened continuity of implementation. As one health manager stated:
“Having someone who believes in the program and pushes it forward makes a big difference.”

In several facilities, routine reflection and flexibility helped maintain participation despite contextual challenges. One HCP
described this process by explaining that

“When we saw women struggling to come, we changed the location and time [schedule] ...and attendance improved.”

However, the most consistently reported process-related barriers were interruptions during service delivery. Group ses-
sions were frequently disrupted by emergencies and competing clinical duties, particularly in facilities with limited staffing.
One HCP explained:

“Sometimes we start well, but an emergency comes and the group session is interrupted.”

In some settings, inadequate coordination and unclear responsibilities contributed to delays and inconsistency in
implementation.

“Sometimes staff were not sure who was responsible for preparing the group sessions or following up the women.
When communication was unclear, sessions started late or were postponed because everyone expected someone else
to organize the activities.”

Similarly, a facility in-charge described how inconsistent coordination disrupted continuity of implementation:

“There were times when group sessions did not run as planned because duties were not clearly assigned among pro-
viders. Without proper coordination between staff...it became difficult to maintain the schedule...”

In general, implementation of G-ANC, like other services requires flexibility and local adaptation. Also, continuity of G-ANC
services requires strong coordination with other existing health services to reduce interruptions.

Table 6 summarizes facilitators and barriers related to CFIR Domain 5 (Process). This describes how planning, engage-
ment, execution, and ongoing adaptation influenced the implementation of G-ANC.

How CFIR domains interactions shaped fidelity and continuity of G-ANC

Our analysis showed that fidelity and continuity of G-ANC delivery were not determined by single CFIR domains in
isolation, but rather by dynamic interactions across domains. At the intervention level, the perceived relative advantage
and acceptability of G-ANC among women and providers created strong motivation to sustain group sessions. However,
this motivation was frequently constrained by inner setting factors, most notably limited physical space, high routine ANC
workload, and staffing shortages, which disrupted session flow, reduced privacy, and led to interruptions that compro-
mised fidelity to the intended G-ANC model. Outer setting influences, including transport costs, competing household
responsibilities, and limited male partner support, further interacted with inner setting constraints to affect attendance
regularity and cohort continuity, particularly in rural and remote catchment areas.

In facilities where leadership engagement was strong and G-ANC was prioritized within routine schedules, these
constraints were partially mitigated through adaptive strategies such as reallocating space, adjusting session timing, or
conducting sessions at the community level. The process domain played a critical moderating role: proactive planning,
clear role assignment, and the presence of local champions enabled facilities to adapt G-ANC delivery while preserving
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Table 6. (Domain 5: Process).

CFIR Construct

Findings (Enablers and Barriers)

lllustrative quotes

Planning

Enablers

Facilities that developed clear schedules and cohort plans for G-ANC sessions
reported smoother implementation and fewer disruptions.

Barriers

Inadequate planning and unclear roles led to missed or delayed sessions,
particularly in high-volume facilities.

“When we plan the groups in advance and
assign roles, the sessions go well. Without
planning, things become chaotic.” Facility
in-charge

Engaging Opinion
Leaders and
Champions

Enablers
Identification of motivated providers and facility leaders as champions sup-
ported staff engagement and continuity of implementation.

“Having someone who believes in the
program and pushes it forward makes a big
difference.” Health manager

Engaging key
stakeholders

Enablers

Engagement of district and facility leadership facilitated alignment of G-ANC
with routine ANC services.

Barriers

Limited involvement of male partners constrained broader support for women’s
participation.

“If partners were more involved, women
would find it easier to attend regularly.”
Healthcare provider

Executing

Enablers

Facilities that integrated group discussions with individual clinical assessments
delivered G-ANC more consistently.

Barriers

Frequent interruptions due to emergencies and competing services disrupted
session flow and reduced quality.

“Sometimes we start well, but an emergency
comes and the group session is interrupted.”
Healthcare provider

Reflecting and
evaluating

Enablers

Informal reflection among providers enabled continuous adaptation of session
timing, group size, and facilitation approaches.

Barriers

Lack of structured feedback mechanisms limited systematic learning across
facilities.

“We discuss among ourselves what worked
and what didn't, but there is no formal sys-
tem to share lessons.” Facility in-charge

Adaptation during
Implementation

Enablers
Ongoing adaptation, including shifting session locations and adjusting group
composition, helped maintain participation under changing conditions.

“When we saw women struggling to come,
we changed the location and time, and atten-
dance improved.” Healthcare provider

https://doi.org/10.1371/journal.pgph.0006221.t006

core components, thereby maintaining continuity despite contextual constraints. In contrast, weak feedback mechanisms
and limited monitoring reduced opportunities to identify and correct fidelity drift over time (Fig 4).

Discussion

Although G-ANC has been implemented in several settings in Tanzania, its implementation has not consistently achieved
the intended outcomes across all contexts. However, previous studies have often lacked strong theoretical guidance, and
limited attention has been given to identifying facilitators and enabling factors influencing successful implementation of
G-ANC. This study applied the CFIR to examine factors influencing the implementation of G-ANC in low-resource settings.
Findings demonstrate that effective implementation of G-ANC are multifaceted and may occur at different levels, including
the individual woman, HCPs, health facility, health system or policy levels, characteristics of the intervention, and imple-
mentation processes.

At the level of intervention characteristics, G-ANC was perceived to offer a clear relative advantage over conventional
one-on-one ANC. Group care is characterized by strengthened health education delivery, facilitated peer learning, and
improving efficiency in overstretched health systems. These are common outcomes of G-ANC, however, they are not
unique since some systematic review studies have reported the same both in SSA [9] and in developed countries [15].
Similar advantages have been reported in studies from Kenya [25], Ghana [13], Rwanda [33], Bangladesh [14], and
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Fig 4. Interactions of CFIR domains in influencing fidelity and continuity of G-ANC delivery.

https://doi.org/10.1371/journal.pgph.0006221.g004

Nepal [23], where G-ANC enabled more comprehensive discussions, reduced repetition of counselling, and enhanced
engagement of pregnant women in ANC services.

This study highlighted that these perceived advantages functioned as important motivators for HCPs and healthcare
managers to support implementation, even in contexts with limited resources. However, as documented in other settings,
the benefits of G-ANC were closely linked to its design and adaptability. Group care is designed to promote peer to peer
support, individual clinical consultation, and self- assessment [9,15]. A pragmatic cluster-randomized controlled trial that
was conducted in Nigeria and Kenya reported that these are reasons that G-ANC is most preferred compared to con-
ventional ANC [25]. In this study, flexibility in group size, timing, and location, particularly the use of community-based
sessions was critical for accommodating space constraints, staffing shortages, and women’s attendance. Evidence from
Burkina Faso and Rwanda similarly highlights adaptability as a key determinant of acceptability in low-resource contexts
[21,33].

Although HCPs described G-ANC as reducing repetitive counselling compared to conventional ANC, these efficiencies
did not necessarily translate into reduced provider burden during G-ANC implementation. Instead, G-ANC often introduce
additional coordination responsibilities, including cohort scheduling, facilitation of participatory discussions, and manage-
ment of individual clinical consultations within the same session [9,12,21]. In facilities already constrained by workforce
shortages and high patient volumes, G-ANC always implemented in parallel with conventional ANC services without
corresponding adjustments to staffing, workflow organization [18,34]. At the same time, the HCPs described the logistical
demands of coordinating more than one cohort on the same day and conducting individual clinical assessments alongside
competing clinical responsibilities. These findings echo other studies indicating that G-ANC may increase perceived work-
load, especially during pilot studies or when introduced in parallel with routine ANC without adjustments to staffing norms
or workflows [15]. As a result, the intended efficiency of G-ANC is partially offset by operational complexity and competing
clinical demands. These findings suggest that efficiency within G-ANC should not be interpreted as automatic reductions
in workload, but rather as a potential systems-level benefit that requires deliberate redistribution of tasks, strengthened
teamwork, and organizational adaptation. Without such adjustments, G-ANC risks becoming an additional layer of work
within already overstretched maternal health services.

Outer setting factors strongly influenced implementation by shaping women'’s ability to participate consistently in
G-ANC. Consistent with other studies in Tanzania [35-37], this study found that socioeconomic constraints, including
transport costs and competing household responsibilities were major barriers, particularly for women in remote or low-
income households. Similar barriers have been reported in other SSA countries [38—40], where poverty and geographic
access limit utilization of maternal health services despite innovations in care delivery [41]. Gender dynamics further
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constrained participation, as limited male partner support affected women'’s ability to attend follow-up ANC visits [42].
While a study in Malawi has documented increased male engagement through group-based care [24], findings from this
study suggest that male involvement remains highly context-dependent and influenced by social norms.

Alignment of G-ANC with community values and social norms functioned as an important facilitator. Women perceived
group care as consistent with traditions of communal learning and mutual support, which encouraged engagement and
sustained participation. These findings concur evidence from other studies demonstrating that interventions aligned with
existing social practices are more likely to be adopted and sustained [43,44]. However, close social proximity within small
groups also heightened concerns about privacy and confidentiality, particularly when discussing sensitive issues. Simi-
lar tensions between social support and confidentiality have been reported in other G-ANC studies [45]. These notions
are contrary to a large, a large cluster-randomized controlled trial conducted in Ghana which reported that women in the
G-ANC reported greater respectful maternity outcomes than those in the control group (93.5% vs. 83%) [20]. This high-
lights the need for skilled facilitation and opportunities for additional time for private consultations. Skilled facilitators know
how to balance sensitive group discussions while ensuring that more private concerns can be addressed during individual
consultations. This aligns with the broader goals of the WHO respectful maternity care framework, which emphasizes
privacy and confidentiality as essential components of respectful and compassionate care [46,47].

According to the CFIR framework, the inner setting includes features of the structural and cultural contexts through
which the implementation process proceeds [28]. Inner setting factors including infrastructure, staffing, leadership, and
facility settings were key to implementation success. Facilities with engaged leadership demonstrated stronger prioriti-
zation of G-ANC, protected staff time, and more consistent scheduling of sessions. This concurs with findings from other
studies in SSA, which have repeatedly identified leadership engagement as a key enabler of health system innovations
across diverse contexts [48,49]. In contrast, inadequate physical space, health workforce shortages, and competing clini-
cal demands disrupted session flow and limited fidelity to the G-ANC model.

These constraints mirror findings from a systematic review conducted by Mihay et al. where insufficient space and
staffing were reported to undermine G-ANC delivery despite positive perceptions of the intervention [15]. Importantly,
facilities that fostered internal communication and learning were better able to adapt implementation strategies over time,
suggesting that organizational learning capacity can mitigate structural constraints. This may be explained by the fact
that good communication enables HCPs and facility teams to identify implementation challenges early and collectively
develop context-specific solutions [50]. Second, continuous learning and information sharing promote adaptability and
consistency in service delivery, allowing facilities to adjust implementation strategies in response to staffing or workflow
constraints [51].

Characteristics of individuals reported to shape G-ANC implementation. This domain focuses on individuals engaged
in the intervention and implementation process, who are carriers of cultural, organizational, professional mindsets, norms,
interests, and affiliations [28]. Healthcare providers’ beliefs about the value of G-ANC and their confidence in facilitation
skills influenced session quality and continuity. While HCPs initially reported uncertainty due to limited training in participa-
tory methods, their confidence increased with experience. These findings are consistent with findings from similar studies
in Kenya and Nigeria which emphasized the importance of capacity building for HCPs in facilitating G-ANC sessions
[25,34]. Among women, participation in group sessions gradually increased confidence to ask questions and engage
actively. Similarly, a systematic review found that most articles reported factors such as HCPs’ knowledge, beliefs and
self-efficacy [15]. These findings highlight that implementation success depends not only on structural readiness but also
on investment in capacity-building and confidence among individuals involved.

Implementation processes including planning, engagement, execution, and reflection played a critical role in shaping
implementation of G-ANC. This CFIR fifth domain focuses on requirement for active approaches to promote the adoption
of the intervention and to achieve individual and organizational level use of the intervention as designed [28]. Facilities
with well-structured planning in terms of allocating specific HCPs, space and integrated group sessions into routine
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workflows experienced fewer disruptions. In contrast, weak planning, frequent interruptions due to emergencies, and the
lack of formal feedback mechanisms undermined consistency. Most of the previous G-ANC studies have documented
the critical role of clear planning especially in recruitment and scheduling of cohorts [15]. Mehay et al.[15] emphasized
that even well-designed G-ANC interventions require good structured implementation processes to sustain delivery
effectiveness. Soyege et al. reported strategic planning in healthcare as crucial for adapting to change, enhancing patient
outcomes, and ensuring long-term intervention success [52]. Effective planning and engagement may facilitate better
coordination of resources, staff responsibilities, and streamlined service delivery processes [52].

Implications of the study

The findings of this study provide important insights for strengthening maternal health policy in Tanzania and similar
low-resource settings. The results support the growing recognition of G-ANC as a promising model for improving health
education, peer support, and women’s engagement in pregnancy care. Moving beyond implementation research toward
broader integration within national ANC guidelines may help promote more consistent and sustainable delivery of G-ANC
across facilities. National and subnational policies can further support implementation by providing clear guidance on
cohort organization, scheduling, staffing arrangements, documentation, and minimum standards for delivery. Such policy
direction has the potential to strengthen coordination of services, improve continuity of care, and support integration of
G-ANC within routine maternal health programs.

The study also highlights several practical opportunities for strengthening implementation within health facilities. Facilities
that demonstrated teamwork and leadership engagement were better able to successfully implement G-ANC delivery
despite resource limitations. Expanding investments in provider training, supportive supervision, task sharing, and protected
time for group sessions may further strengthen implementation capacity and service quality. In addition, improving facility
capacity through adaptable spaces for group discussions and private consultations can support respectful and client-
centred care while maintaining privacy and confidentiality. Strengthening staffing capacity and organizational support
systems may therefore enhance the continuity, acceptability, and effectiveness of G-ANC within routine ANC services.

Additionally, the findings provide important directions for future research. Further studies examining long-term inte-
gration and sustainability of G-ANC within routine health systems would strengthen understanding of how the model
can be scaled effectively in low-resource settings. Future research should also explore the cost implications of G-ANC,
its influence on provider workload over time, and strategies for improving equitable participation among women facing
socioeconomic barriers. Expanding research to include policymakers, male partners, and community stakeholders are
recommended to further generate valuable insights into how health systems and communities can collectively support
successful implementation and scale-up of G-ANC.

Strengths and limitations

This study has several notable strengths. First, the use of the CFIR provided a robust, theory-informed structure for exam-
ining multilevel factors influencing the implementation of G-ANC. Applying CFIR enabled systematic exploration of barriers
and facilitators across intervention, organizational, individual, and contextual levels. This enhances the analytical rigor
and interpretability of findings. Second, the inclusion of multiple stakeholder perspectives including women receiving care,
HCPs, facility leaders, and health system managers strengthened the credibility of the findings through triangulation and
allowed for comparison of experiences across roles and facility levels. Third, data were collected across diverse service
delivery contexts, including hospitals, health centres, and dispensaries in rural and peri-urban settings, improving the rele-
vance of findings for low-resource health systems.

Several limitations should also be considered when interpreting the findings of this study. The study was conducted
in a single region of Tanzania, which may limit the transferability of findings to other settings with different health system
structures, cultural norms, or levels of resource availability. Although efforts were made to include diverse participant
groups, the perspectives of male partners, community leaders, and policymakers were not directly explored, which may
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have constrained understanding of broader social and policy influences on G-ANC implementation. In addition, as with all
qualitative research, the findings are based on self-reported experiences and may be subject to social desirability or recall
bias. The study also focused on implementation experiences during a research phase, and implementation dynamics may
differ during long-term scale-up or institutionalization.

Women with more positive experiences or sustained participation in G-ANC may have been more likely to participate
in the study because they were easier to identify through ongoing clinic attendance and more willing to share their expe-
riences. Potentially, this may introduce selection and positive reporting bias. Although snowball sampling was used to
identify postpartum women who were no longer actively attending ANC clinics, the perspectives from women who com-
pletely disengaged from care or declined participation may remain underrepresented. Despite these limitations, the study
provides in-depth, contextually grounded insights that are valuable for informing adaptation and strengthening of G-ANC
implementation in similar low-resource settings.

Conclusion

The findings show that implementation of G-ANC is shaped by interacting factors across all five CFIR domains. G-ANC
was perceived to offer important advantages including improved efficiency of health education, enhanced peer support,
and stronger women engagement in pregnancy care. However, these benefits were constrained by limited infrastructure,
health workforce shortages, and lack of dedicated resources.

Outer-setting factors, particularly socioeconomic constraints, gender dynamics, and privacy concerns, influenced wom-
en’s ability to participate consistently in group sessions. At the facility level, supportive leadership, effective teamwork,
and organizational readiness facilitated implementation, while inadequate physical space and competing clinical demands
disrupted continuity. Individual-level factors, including providers’ facilitation skills and women’s confidence to engage in
group settings, further shaped the quality of implementation and evolved with experience. Implementation processes such
as deliberate planning, presence of champions, and opportunities for adaptation supported sustained delivery, whereas
weak coordination and frequent service interruptions undermined fidelity.

This study highlights that successful implementation of G-ANC requires alignment between intervention design, health
system capacity, and community context. Addressing these multilevel facilitators and barriers is essential for integrating
G-ANC into routine ANC and strengthening maternal and newborn health services in low-resource settings.
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