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Executive Summary

Group antenatal care is an innovative model 
for antenatal care (ANC) delivery, that has shown 
evidence of health improvements across diverse set-
tings and contributed to a reduction in preterm birth 
rates among high-risk women in the United States.1 
Inspired by these results and motivated by the aim 
of reducing the global mortality and morbidity bur-
den associated with prematurity, the Preterm Birth 
Initiative – Rwanda (PTBi Rwanda) sought to assess 
the health outcomes of a group ANC and postnatal 
care (PNC) model implemented as the standard for 
all pregnant women at select primary health centres 
in Rwanda. We hypothesized that women receiving 
group ANC would experience a greater gestational 
age (GA) at birth and a lower rate of prematurity than 
women who received ANC in the standard, individual 
model. 

To test this hypothesis, we implemented a cluster- 
randomized trial in 36 primary health centres  
across Rwanda between May 2017 and May 2019, 
examining outcomes of 8,843 women in the largest 
cluster-randomized controlled trial of group ANC 
as of April 2021 (when this report was published).2 
This group ANC model was developed based on 
Rwanda’s four Focused ANC model, and included 
an initial individual visit, followed by three group ANC 
visits and one group postnatal visit. Throughout the 
trial, we collected data from patients, providers and 
community health workers (CHWs), to ensure fidelity, 
track study outcomes, and understand patient  
experiences of care and barriers to accessibility. 
These data, described in this report, provide  
extensive learnings on the implementation and  
feasibility of group ANC in Rwanda.

This rigorous evaluation of group ANC showed no 
impact on preterm birth, as measured by GA at the 
time of birth, with an average GA of 39.3 weeks for 
both the standard and group ANC groups. Similarly, 
we saw no significant differences in secondary  
outcomes such as attendance at 4 ANC visits.  
However, the trial data, program monitoring data, 
and qualitative findings reveal important insights  
into this increasingly popular intervention with the  
potential to transform ANC delivery.

As reported by others in the field, our results show 
that group ANC was the preferred form of ANC  
delivery for both providers and patients in Rwanda. 

Our analysis indicates this is, in part, the result of  
interconnectedness and improved relationships. 
We found: 

• health centre providers reported increased  
satisfaction with their work, and strengthened 
relationships with their patients

• CHWs described an increased interest in  
providing health services and improved  
relationships with providers, and

• women expressed positive reactions to sharing 
with a group of peers, a newfound comfort in 
communicating with their providers and increases 
in health-related knowledge.

These strengthened support systems are critical to 
improving the experience of care and have potential 
to affect alternative health outcomes, such as 
maternal mental health and future family planning. 
Nonetheless, for group care to become a widely 
used model for ANC delivery, it is not enough to 
replicate this program without careful consideration 
to three important factors:

Structural barriers
Group ANC faces many of the same structural  
barriers common to ANC delivery everywhere, and in 
some cases these barriers may be accentuated by 
the group model. It is important to understand and 
mitigate these barriers for optimal success of ANC, 
and specifically group ANC.

Dose
We implemented a four-visit model, in accordance 
with national guidelines, but women on average  
attended only three visits. Evidence from the  
literature suggests a higher dose of group ANC is 
needed to achieve an impact on health outcomes.

Measurement
We struggled with the limitations of measurement, 
particularly with regard to accurate GA assessment 
and reporting, in this low-resource setting among 
low-risk women. To understand all benefits of group 
ANC, we need to invest in more accurate/inclusive 
tools of measurement for prematurity, as well as 
alternative benefits of group ANC including  
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women’s satisfaction, maternal mental health,  
impact on future pregnancies etc. 

Through lessons learned from the PTBi-Rwanda 
trial, this report provides insight for programmatic 
considerations to optimally implement group ANC 
and PNC at scale in low-resource settings, as well 
as recommendations for further research.

Programmatic considerations:

• Align national ANC and PNC program objec-
tives and provider incentives with group ANC 
implementation.

• Address health facility staffing shortages and  
other structural barriers to group ANC, as  
consistent attendance and undivided provider 
attention are key to the model.

• Prepare for different service provision logistics 
required by group ANC and PNC, such as  
group organization and scheduling, and space  
preparation, which take additional time but can  
be done by non-clinical staff.

• Community sensitization, scheduling flexibility, 
and/or patient reminder systems may serve to 
bolster attendance.

Recommendations for further research:

Dose
The benefits of group care may increase with an 
increasing number of ANC contacts.

High-risk women
Women at the highest risk of preterm birth in any 
population may benefit most from group care.

Hybrid models
A flexible model or mixture of individual and group 
ANC and PNC visits during the childbearing year 
may be beneficial to both women and the health 
system.

Alternative benefits 
There is a need for continued exploration of alter-
native benefits of group ANC already documented 
by others such as mental health, long-term family 
health outcomes, and cost-effectiveness.

Ultimately, we continue to believe that the group 
ANC model holds great potential for improvements 
in quality and experience of care that will ultimately 
improve a variety of health/birth outcomes. This 
report aims to summarize PTBi-Rwanda’s lessons 
learned in order to inform other group ANC and PNC 
efforts and to identify additional opportunities for 
future research.

Published articles related to this study are listed in 
Appendix C, and the East Africa Preterm Birth  
Initiative website. 

https://www.eastafricapretermbirthinitiative.com
https://www.eastafricapretermbirthinitiative.com
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Introduction

There is a gap in antenatal care 

In 2017 when our study began, approximately 810 
women were dying around the globe each day from 
preventable causes associated with pregnancy and 
childbirth, with 94% of all maternal deaths occurring 
in low and lower middle-income countries.3 It is 
estimated that almost two-thirds of the maternal 
and neonatal disease burden could be eliminated 
through proper implementation of existing  
evidence-based practices and interventions.4 

Antenatal care (ANC) provided by a skilled health 
professional is a key opportunity to address ma-
ternal and perinatal mortality/morbidity through the 
delivery of crucial health services during pregnancy. 
Core components of ANC include health promotion 
education, management and prevention of disease, 
and screening for maternal and fetal risk factors.  
As much as these technical components are known, 
quality of care is also important. As outlined by the 
World Health Organization (WHO), quality includes 
both the technical provision of care as well as the 
individual woman’s experience of care.4

Globally, studies document that women often have 
poor satisfaction with their ANC, particularly those 
with complex or high-risk pregnancies.5 In fact, 
only 64% of pregnant women between 2007–2014 
globally attended the four ANC visits recommended 
by the WHO.3 In Rwanda, as with many other set-
tings, standard ANC involves one-on-one provider 
to client interactions, often with extremely long wait 
times and short visits with providers. Despite lack of 
satisfaction and calls for reform to this widely used 
method of health delivery, traditional one-on-one 
ANC remains the standard model worldwide. 

Group ANC could be the solution

When we partnered with the Rwanda Ministry of 
Health and Rwanda Biomedical Centre, they saw 
group ANC as an opportunity to improve quality and 
uptake of ANC for women. In 2016, WHO recom-
mended further research on the effect of group ANC 
at both the individual and systems levels.4 Group 
care is regarded as a way to prioritize the experience 
and quality of ANC, in efforts to incentivize ANC  
attendance and promote the overall wellbeing 
of women and babies. This innovative model of 
ANC delivery has also demonstrated potential to 

transform the provision of care from the provider and 
systems perspectives. 

Generally, in a group care model, 8–12 women of 
similar gestational stage in pregnancy attend their 
ANC visits as a group, with the goal of creating a 
supportive peer group throughout their pregnancy 
and the postpartum period. Group ANC is facilitated 
by a maternity care provider who supports self and 
peer health assessments and provides education 
during 1- to 2-hour sessions at regularly scheduled 
appointments throughout pregnancy. The majority 
of the group ANC visits are geared toward a guided 
discussion among peers.6 The practice of group 
ANC was first implemented in the United States in 
the 1990s, using the now popular CenteringPreg-
nancy model.7 The core components of Centering-
Pregnancy are to incorporate mutual support, risk 
assessment and education into each group session. 
Early studies reported decreased emergency room 
visits, increased knowledge, and greater satisfaction 
among women who experienced the group model.1

Three studies of group ANC completed in the United 
States (specifically, the CenteringPregnancy model) 
showed evidence of improved birth outcomes, such 
as lower odds of low birthweight, small for gesta-
tional age (GA), and preterm infants born to women 
who participated in group care – particularly among 
women who were at increased risk of adverse 
perinatal outcomes.8,9,10 A meta-analysis of multi-
ple studies reported no overall effect of group ANC 
on preterm birth prevention, but the same review 
demonstrated a significant reduction in preterm birth 
among a subgroup of African-American women at 
elevated psychosocial risk.1 This report also found 
that group ANC resulted in alternative benefits of 
increased patient satisfaction, improved knowledge 
of family planning, and healthier weight gain during 
pregnancy. It is theorized that group ANC may also 
impact depression, breastfeeding, stress and  
positive health outcomes more generally, though 
studies are so far inconclusive.

Why group ANC in Rwanda? 

Group ANC has demonstrated success in low- and 
middle-income countries. Participation in group ANC 
resulted in a significant increase in health literacy 
among a cohort of Ghanaian women.11 In Malawi 
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and Tanzania, women who participated in group 
ANC reported increased satisfaction with care and 
demonstrated greater ANC attendance.12 Similar  
improvements in ANC attendance were also  
observed in group ANC trials in Nigeria and Kenya, 
and an increase in facility-based births in Nigeria.13

The preterm birth rate in Rwanda is unknown,  
with regional estimates as high as 12%, but some  
country-level data report rates as low as 2.6%, 
which many in the field would interpret as under-re-
porting.14,15,16 In 2015, Rwanda experienced a rate of 
maternal mortality of 210/100,000 and 20/1,000 for 
neonatal mortality.17 Our Rwandan partners saw this 
program as an opportunity to improve the quality of 

ANC care, thus bolstering attendance and  
preventing preterm birth, neonatal mortality and 
maternal mortality.

Rwanda’s national health system provided an excel-
lent opportunity to test this service delivery model 
due to its community capacity, cultural foundations 
in community-based decision-making and coopera-
tion, and extant, longitudinal ANC registers. Rwanda 
has achieved high proportions of women attending 
at least one ANC visit and delivering in a health 
facility but had a goal of higher proportions of four 
Focused ANC visit completion. The national ANC 
and PNC package offered across Rwanda during the 
study period is described in Box 1.

Box 1. Status of antenatal and postnatal care in Rwanda during this study period

ANC and PNC coverage prior to trial implementation 
(2015):17,21 

• 99% of pregnant women attended at least one 
ANC visit

• 44% attended the recommended four Focused 
ANC visits 

• 91% of births occurred in a health facility 

• 19% of newborns and 43% of women received 
postnatal care 

• 56% of women reported they entered ANC before 
16 completed weeks of pregnancy

Health centre staff participate in a performance- 
based incentive program that rewards them by the 
proportion of pregnant women who enroll in ANC 
before 16 weeks and the proportion who attend four 
ANC visits following the Focused ANC schedule. 

During the study period (May 2017– May 2019), 
Rwanda’s national guidelines prescribed that each 
childbearing woman be offered 

• Four Focused ANC visits 

 » Aligned with WHO recommendations prior to 
2016 

 » Initiated by 16 weeks gestation

 » Timed at approximately 8-week intervals

• Four PNC visits 

 » Newly implemented in 2017

 » Timed at 4 timepoints: within 24 hours and at 
2–3 days,7–14 days, and 42 days of infant life. 

Routine ANC is provided in government health  
centres staffed by nurses and midwives. Ultrasound 
is not typically available at the health-centre level.  
A community-based insurance scheme is available 
to all Rwandan families, but most families must  
contribute to the annual premiums and there are 
co-payments for many services.
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exam at Mayange Health Centre
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The PTBi-Rwanda Trial

We set out to test the effects of group ANC in  
Rwanda, motivated by the desire to improve the 
quality of ANC and the burden of preterm birth  
identified by our partners, as well as the documented 
successes of group ANC (including lower rates of 
preterm birth among high-risk women in the United 
States and alternative benefits in Sub-Saharan  
African settings). Our primary aim was to understand 
the effects of group ANC, compared to the standard 
individual ANC model, on prematurity, measured in 
our study by GA at birth.18 We predicted that  
Rwandan women receiving ANC at health centres 
randomized to group ANC would experience  
increased social support, health knowledge and  
early detection of complications, which would lead 
to a prevention of complications and mitigation of 
risks. We hypothesized this would lead to at least 
a 0.5-week increase in GA at birth compared to 
women at health centres randomized to standard 
individual care. This theory of change is outlined in 
Figure 1. Thirty-six health centres in five districts 
were chosen to participate in this trial, and half of 
these health centres were randomized to provide 
group ANC as their standard of care. More detailed 
information on our trial design and methods can be 
found in Appendix A.

PTBi-Rwanda partners also studied how community- 
based urine pregnancy testing by community health 
workers (CHWs) and basic obstetric ultrasound by 
nurses and midwives impacted timing of presenta-
tion for ANC and the number of ANC visits attended 
by each woman. These interventions were included 
as an opportunity to improve pregnancy surveillance 
and GA assessment, with the hope that mothers 
would be motivated to attend ANC earlier and more 
frequently. 

A number of activities related to the design,  
implementation and monitoring of the intervention 
were conducted, such as training of facilitators and 
providers, and qualitative work to capture women 
and providers’ perspectives regarding group care. 
The project timeline with key study milestones is 
shown in Figure 2. 

Figure 1. PTBi-Rwanda’s Theory of Change

Early entry and coverage of 
group ANC

• Increase coverage of screening,  
treatment and referral 

• Increase health knowledge and 
empowerment

• Improve connection and 
support

Identification of risk factors 
and prevention of complications

Longer gestational length at 
delivery (prevention of PTB)
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2016 2017 2018 2019

Data collection: May 2017–Mar 2019

Provider training: Mar 2017–Jan 2019

Fidelity monitoring: Aug 2017–Jan 2019

Enrollment 
complete
Oct 2018

Midline  
qualitative  

work
Apr 2018

Trial launch
May 2017

Baseline 
qualitative 

work
Aug 2016

Facility  
Assessments

July 2016

Figure 2. A timeline of PTBi-Rwanda’s study activities

The PTBi-Rwanda group ANC model

To develop what became our group ANC model  
specifically tailored to the local needs and context of 
the Rwandan system, we relied on the core values 
and structure of the group care intervention we 
planned to implement. We believe this facilitative 
model was effective throughout the trial in its  
promotion of local ownership and reliance on diverse  
perspectives. A visual representation of our model 
development and implementation can be seen in 
Figure 3, which is also detailed in our Model  
Development publication.19 The Rwandan women 
who participated in the first pilot groups named the 
model Ibaruke Neza Mubeyi, which means may  
every woman have a healthy birth.

What does group ANC look like?

The Technical Working Group adapted the group 
ANC model to the Rwanda context in several key 
ways:

1. Using a four-visit group ANC model to match  
the capacity and current standards of the  
Rwandan health system and the pre-2016 WHO 
recommendations

2. Creating a predictable 8-week interval between 
appointments

3. Limiting facilitated group discussion to 60 
minutes, knowing there would be constraints on 
health provider time

4. Creating a group care curriculum that integrated 
discussion topics prioritized in the existing  
Rwanda ANC package19

Box 2. The role of postnatal care  
in our trial

As we began our trial, the Rwanda Biomedical 
Centre was poised to roll out a new PNC  
schedule. It was important to local stakehold-
ers to elevate and formalize these services. The 
previous schedule included only an in-facility 
visit within 24 hours of delivery. Our baseline 
qualitative work substantiated the importance 
of raising awareness of PNC, as many  
community members were not aware of there 
being any PNC program other than routine 
infant immunizations at 6 weeks.

Our group ANC model included a postnatal 
group visit. Our hope was that mothers  
attending group care would benefit from social 
support extending into the postnatal period.  
As the model was designed, a postnatal visit 
date was set at the first ANC visit, and was 
expected to be at approximately 6 weeks  
postpartum for most group members.

https://pubmed.ncbi.nlm.nih.gov/30251304/
https://pubmed.ncbi.nlm.nih.gov/30251304/
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Developing the Rwanda-specific group ANC model13

Before beginning the trial, key stakeholders formed a Technical Working Group to 
develop a Rwanda-specific group ANC model, using the same processes applied in 
group care. Specifically, we met as a circle of peers and employed group-facilitated 
discussion in our meetings, so that (1) hierarchies were flattened, (2) decisions 
were made by consensus, and (3) the group facilitation model was a familiar and 
valued practice among stakeholders by the time the group care intervention was 
implemented. 

1

Recruiting and training of Master Trainers
A team of six Rwandan providers (five nurse-midwives and one doctor) were recruited 
to be Master Trainers for the group ANC intervention, training ANC providers and 
CHWs at each health centre that was randomized to group ANC. The team’s prepa-
ration included participation in several group ANC visits in varied and well-established 
group care programs in California. Subsequently, Master Trainers attended six follow- 
up meetings facilitated by a midwife experienced in group ANC, where they practiced 
skills and co-created a Rwanda group ANC training strategy for the trial. They also 
provided targeted training, mentoring and supervision throughout the study.

2

Training the new group ANC facilitators
Three ANC providers (nurses and midwives) at each health centre randomized to 
group ANC were invited to a 3-day training workshop. Additionally, 12 CHWs  
specializing in maternity care in each health centre’s catchment area were invited to 
train as group care co-facilitators to improve linkages between their communities  
and health centres. Importantly, we chose to train ANC providers and CHWs together 
(which was not usual practice) to foster collaboration and teamwork.

3

Selecting group care participants
At sites randomized to group ANC, women attending their first ANC visit were invited 
to participate in group ANC by study staff and facility providers. To be enrolled in the 
study, women were required to be at least 15 years old, attend their first appointment 
before 24 completed weeks of pregnancy, and provide consent to participate.2  
Women who chose not to participate in group ANC or in the study were offered  
routine, individual care at study sites according to the Focused ANC model.

4

Figure 3: Development and implementation of the PTBi-Rwanda group ANC and PNC model using a facilitated group process

Adapted from Sayinzoga et al. 2018.
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The final Rwanda group care model consisted of four 
total ANC appointments in alignment with the 4-visit 
Focused ANC model. During the first ANC visit at 
which they registered for care, women received stan-
dard, individual ANC and were invited to participate 
in group care for their future visits. If they agreed, 
they were placed into a group with 8–12 women with 
similar expected delivery dates.2 Women met with 
their assigned group for three subsequent group 
ANC appointments, which occurred approximately 
eight weeks apart. A group PNC appointment with 
the same group at approximately six weeks after 
birth was included in the model to promote the con-
tinuation of group support, with hopes of strength-
ening the PNC program and supporting a newly im-
plemented national PNC program (See Box 2, p8). It 
was not expected that the PNC appointment would 
impact GA at birth given its timing post-pregnancy. 

An overview of the educational curriculum is  
presented in Table 1 and is further detailed in our  
Study Protocol publication. Group ANC and PNC 
visits were co-facilitated by one provider and at least 
one CHW, all of whom had completed group care 
training. At the request of local stakeholders, group 
ANC and PNC were integrated into the existing 
structure of health services delivery, without the 
addition of any clinical staff. During the first half of 
the 2-hour group visits, providers met with each of 
the women in turn for brief individual assessments 
within a semi-private area, while other women so-
cialized and engaged in health assessment activi-
ties. These activities included taking blood pressure 
(using an electronic blood pressure cuff) and weight 
measurements for one another, with guidance from 
the CHW. During the second half of the visit, the 
group engaged in a discussion on various health 

Table 1. Rwanda group ANC and PNC visitation timing and curriculum

Visit Type Visit 
Number

Timing 
(Weeks)

Structure Education

Visit 1
Ideally  
before  
16 wks

Standard  
individual care

• HIV Counseling and Testing

• Extend invitation to group ANC

Visit 2 20–24 wks

Group ANC care

1 hour: Self-health 
assessments 

(weight & blood 
pressure) and  nurse 
check behind  
privacy screen  

1 hour: Facilitated 
group discussion 
and education 

• Nutrient supplements, and harmful 
substances

• Pregnancy danger signs

• Infection prevention and treatment

Visit 3 28–32 wks

• Birth plan (including signs of labor)

• Health birth spacing and family planning

• Maternal mental health

• Review pregnancy danger signs

Visit 4 36–40 wks

• Respectful maternity care

• Breastfeeding and newborn care

• Postnatal and newborn danger signs

• Review family planning

• Review pregnancy danger signs

Visit 5
~6 wks after 
birth

• Review breastfeeding and infant feeding

• Review newborn danger signs 

• Preventing health problems 

• Newborn and infant cognitive 
development

Adapted from Musange et al. 2019.

https://pubmed.ncbi.nlm.nih.gov/31656954/
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topics related to pregnancy and parenting. While the 
discussions were co-facilitated by the ANC provider 
and CHW, the primary goal was for women to ask 
questions, share knowledge, and offer support to 
one another. 

Implementation and monitoring 

From 2017 to 2019 local providers were able to  
facilitate at least 2,788 group ANC visits for over 
4,752 women across 18 health facilities. Because 
this study largely relied on existing data sources 
and providers, our findings led to a unique set of 
learnings that are applicable to real-world settings. 

Throughout implementation, we collected data from 
women, providers and group sessions to understand 
the patient and provider experience, and to ensure 
model fidelity. Study participants provided additional 
insight into women’s experience on mental health, 
empowerment, and structural barriers to accessibility 
of care. We also extracted individual-level health 
data from clinical records and facility maternity  
registers to track care provision and health outcomes 
from enrollment to the 6-week postnatal visit. These 
study data, summarized in Figure 4, were used to 
develop the extensive real-world learnings produced 
in this report. 

Figure 4. Study data collected during the trial 

Enrollment data: 25,258 study 
trial enrollees

Outcome data: 8,843 study 
participants

Observations: 150 model  
fidelity assessments from  
Master Trainers

Focus groups with women: 16 
groups at baseline, 6 at midline

Focus groups with ANC providers: 
3 groups at midline

Provider Interviews: 22 in-depth 
interviews with facility staff and 
CHWs

Participant Survey: 2,683  
baseline and 1,650 midline 
participants

Provider Survey: 167 providers  
at baseline, 99 at follow-up

Group Visit Debrief Survey:  
2,763 group ANC facilitators

Clinical 
records

Direct 
observation

Surveys

Qualitative 
interviews

Study data

Clinical data and direct observations were recorded continuously throughout the trial period, while qualitative interviews and 
survey data were collected at various periods before during and after the trial.
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A detailed assessment of group visit data based on 
provider self-assessments from 2,763 group visits 
(further outlined in our publication on Model Fidelity) 
found that approximately 80% of the group visits 
were conducted as they were intended, in relation  
to both process fidelity and objective measures.19 
Direct observational data revealed that the inter-
vention was implemented as intended, while also 
adhering to the Rwandan service package, as 
reported by Master Trainers. The “soft skills” critical 
to the successful implementation of group ANC, 
reminiscent of leadership skills, were difficult to train 
and implement, as expected. Nonetheless, Master 
Trainers observed providers demonstrating the skills 
of encouraging participant engagement, asking 
open-ended questions, and speaking less than  
participants approximately 80% of the ideal, on av-
erage.20 Table 2 compares actual visit characteristics 
to the intended ideal, demonstrating the success of 
group ANC implementation.

Table 2. Group ANC model fidelity measures 

Assessment Measure Intended Average

Number of pregnant or  
postnatal women who  
participated in the group visit

8–12 9

Number of minutes spent in 
health assessments

60 51

Number of minutes spent in 
group discussion

60 63

Total number of minutes 
spent, group visit including 
health assessment and group 
discussion

120 114

Number of minutes spent 
during group visit, divided 
by the number of women in 
attendance

10–15 12

Group visit was co-facilitated 
by at least one provider and 
one CHW

100% 89%

Clean water was provided to 
the participants to drink

100% 83%

Primary trial results

Did group care reduce rates of preterm birth 
among study participants?
Our primary aim was to report the effect of group 
ANC on GA at birth, testing the hypothesis that 
women who attended health centres randomized to 
group ANC would experience a 0.5 week increase in 
GA at birth compared to those receiving the standard 
individual care model. Birth outcomes data for 8,843 
mother-baby dyads (4,752 intervention; 4,091  
control) revealed that the average GA at birth was 
39.3 weeks among women in both the intervention 
and control groups. 

We observed no significant difference in GA age 
at birth between women who received group ANC 
compared to women who received standard  
individual ANC. 

Primary and secondary outcomes are shown in  
Figure 5 below (further outlined in our Trial Results 
publication). The secondary results show that group 
care did not lead to statistically significant improve-
ments in other outcomes, such as preterm birth rate, 
completion of the four Focused ANC schedule, or 
ANC initiation before 14 weeks. However, we found 
that attendance at 3 and 4 total ANC visits was 
higher at group ANC sites. This attendance increase 
was statistically significant for 3 total visits but not 
for 4 total visits. We also found a statistically signif-
icant lower rate of postnatal visit attendance at ap-
proximately 6 weeks after birth among participants 
randomized to group ANC. This lower rate of PNC 
among group attendees might in part be attributed 
to the newness of the PNC program described in 
Box 2 (p8) or may reflect the challenge of the rigidity 
of pre-scheduled visits, especially for women whose 
delivery date was difficult to predict and occurred 
earlier or later than expected. It is possible that 
group PNC visits are not the preferred model among 
Rwandan women. 

What was the impact of community-based urine 
pregnancy testing and basic obstetric ultra-
sound at the health centre level?
A secondary goal of PTBi-Rwanda partners was to 
encourage women to initiate ANC earlier, so that 
they would have sufficient time in their pregnancy to 
attend all the recommended ANC visits. To support 
this goal, we implemented community-based urine 
pregnancy testing and basic obstetric ultrasound at 
half of the intervention and half of the control sites 
(balancing them across study arms). Our partners 
hoped that confirming pregnancy with community- 
based testing would lead mothers to attend ANC  

https://pubmed.ncbi.nlm.nih.gov/32363328/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0246442
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appointments earlier and thus complete the  
recommended four ANC visits. We hypothesized  
that availability of an ultrasound at the health  
centre might serve to draw mothers in for early  
ANC registration. 

There was no difference in GA at first ANC visit or 
attendance of 4 ANC visits among women who 
were exposed to community-based urine pregnancy 
testing and basic obstetric ultrasound, compared 
to facilities without these secondary interventions. 
However, we found that these two interventions 
were well-received by women and providers. Provid-
ers who were trained in ultrasound reported higher 
diagnostic confidence and higher job satisfaction, 
although they also noted an increase in workload 
and time constraints. 

How do we understand these results?
There are several important factors to consider in  
interpreting our primary and secondary outcome 
data, including the dose of ANC visits attended, 
measurement of variables such as GA, and the  

impact of structural barriers. We will discuss these 
aspects further in the section on our learnings, 
where we integrate additional qualitative and  
quantitative data. It is also important to note that  
the drivers of preterm birth among the population  
of low-risk women who participated in this study are 
not yet understood and may be different from those 
in other contexts. 

We believe that the lack of impact of group ANC 
on prematurity in our study does not mean that the 
group ANC model is ineffective. Rather, we believe 
further research on the effects of group ANC is 
indicated, especially with respect to maternal mental 
health, impact on future pregnancies, and cost-ef-
fectiveness. It is also important to remove structural 
barriers that impact ANC uptake and delivery, includ-
ing workforce shortages, transportation difficulties 
and out-of-pocket costs to access services. These 
barriers were all documented in our study, at both 
control and intervention sites, and likely resulted in 
difficulty implementing an alternative model of  
ANC care. 
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Women listening to their peers 
during a group ANC visit

Photo by Tiffany Lundeen
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What We Learned

While our study showed that group ANC at an aver-
age dose of 3 group visits does not prevent preterm 
birth in this context, we learned a great deal about 
the group care model that should be taken in to ac-
count when planning future group care interventions. 
These insights are informed by the perspectives of 
patients and providers in the rich data set described 
in Figure 4 above. Most promisingly, qualitative work 
revealed a strong preference towards group ANC 
as the primary form of ANC delivery among both 
providers and patients. In this section, we outline 
four important lessons from our trial, each with their 
own set of considerations, crucial for those who plan 
to study and implement group ANC in the future, 
particularly in low-resource settings. 

1. Relationships matter: Experience 
of care is improved through 
interconnectedness 

Group ANC improves the experience of care
We asked women at group ANC sites which model 
of ANC care they would prefer for their next preg-
nancy, as well as nurses and midwives which model 
of ANC they preferred as the service provider. As 
shown in Figure 6, both providers and participants 
reported a strong preference for the group ANC 
model. This finding is consistent with many other 
studies and is supported by qualitative work  
conducted with both providers and participants. 
Among women responding to our post-pregnancy  
Participant Survey, group care participants were 
much more likely to strongly endorse all positive 
statements about their care experience compared  
to women who received standard ANC (Figure 7). 

Figure 6. Both group ANC participants and 
providers preferred the group ANC model

Data from Participant Survey (unpublished) and Provider  
Survey (Lundeen et al. 2019) further described in  
Appendix B.
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During my next pregnancy, I would  
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were answered in a way I understood
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Control, N=722

Percentage of “strongly agree” responses to  
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Figure 7. Group ANC participants expressed positive sentiments about their care

 

Data from Participant Survey (unpublished) further described in Appendix B.

How does group ANC improve the experience of 
care? Our analysis of qualitative data revealed that 
the primary driver of satisfaction was improved  
relationships and social support. Group ANC’s  
model of guided discussion and peer-to-peer  
interaction allowed the opportunity for providers, 
CHWs and women to deepen their relationships  
with one another. Women were given the opportunity 
to share and learn from each other’s experiences 
through this discussion-based format and engage in 
more face time with providers. This increased inter-
connectedness was a significant part of the group 
ANC experience and played an important role in why 
group ANC was the preferred ANC delivery method. 
It is this increased social support in group ANC that 
has potential to improve maternal health outcomes 
including mental health. 

Interconnectedness among women
Women who participated in focus group discussions 
(further detailed in the publication on Womens’ 
Experiences) reported that participating in group 
ANC generated benefits of improved relationships 
and increased discussion with their peers, leading 
to increased health and self-care knowledge.21 While 
some expressed fears around lack of privacy or 
confidentiality prior to the study, women in group 
ANC later expressed the benefits of social cohesion 
and shared accountability. Many women shared that 
learning about pregnancy experiences from other 
women in the group was useful as they re-examined 
myths about pregnancy, facility delivery, use of  
traditional medicines, and family planning. For ex-
ample, women shared that they stopped using some 
traditional medicines after learning from peers they 
are not necessary for good pregnancy outcomes.
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“Before I joined this group, I was told that if a 
pregnant woman does not take traditional  
medications, her child may suffer from skin  
diseases and other diseases. But now I know 
that it was a lie.” 

–Group ANC participant/client

Peer-to-peer learning has been shown to be an 
effective behavior-change strategy, and the safety 
to discuss freely with peers, with expert guidance 
from a health professional, likely makes group ANC 
a better learning environment than individual ANC. 
Considering their peers’ experiences seemed to 
increase women’s confidence to ask questions  
and adopt new practices.

Interconnectedness between women and 
providers
Women who participated in focus group discussions 
reported that participating in group ANC increased 
their health and self-care knowledge and improved 
their relationships with their providers. The relation-
ships built during group ANC sessions led women to 
feel that their provider had a greater connection and 
interest in their health. Both women and providers 
brought up this increased sense of connection 
during qualitative interviews. This improved relation-
ship reduced the barrier for women to seek help with 
their problems, as well as added to their satisfaction 
with the group ANC appointments. 

“Some mothers who were not yet in the group 
care...were surprised at seeing the nurse come 
and sit near me, and then ask me about my 
health and my child’s health. They eagerly  
inquired why she was much interested in me 
only to learn that we got to know each other 
when she was training us in the group care. 
Therefore, I found that there is a difference,  
and this led me to like the program much more 
and attend it.” 

–Group ANC participant/client 

Providers positively expressed that they witnessed 
increased health-seeking behaviors as a result of 
women’s increased knowledge gained in group ANC. 
These providers also observed increased satisfaction 
with care among women, consistent with the ANC 
experience results from the Participant Survey 
(shown in Figure 7).

“As for me, this group care program has 
pleased us very much; you can even learn of 
this fact through much excitement of the group 
members. For us who lead group care, we can 
see it. You can see that mothers are thirsty 
for knowing all those new things. When you 
discuss with them and when you are making 
conclusions together with them, you find the 
members happy, and most of them wish never 
to miss out. A woman says that she is happy  
to learn something new.” 

–Group ANC provider

Providers noted that women’s engagement in group 
ANC was increased compared to individual ANC. 
They reported that women were more interested in 
ANC-related health information and were more will-
ing to share it with their community. Both providers 
and patients expressed that they experienced warm 
and positive relationships, leading to an increase in 
trust and more vulnerable and fruitful discussions. 
One provider compared this new relationship to a 
sisterhood: 

“The group care program has brought the 
nurses closer to their clients. Before one could 
see a nurse as someone who is in a very high 
level, but today we can talk and laugh together 
in groups. We find that we have freedom; even 
when a woman has a problem she comes  
again and asks you. In fact, it is like a friendly  
relationship between the woman and the nurse. 
She considers you as a sister rather than a 
health centre employee.” 

–Group ANC provider 

Interconnectedness among providers
Providers described an increased emotional connec-
tion to women, as well as an increased connection 
to other providers.22 Because they were able to 
share more knowledge and provide more support 
for women, they experienced a deeper sense of 
pride in their work. However, this preference among 
providers did not lead to an overall increase in job 
satisfaction ratings within provider follow-up sur-
veys.22 While providers appreciated the benefits of 
group ANC provision, they likely felt the burden of an 
increased workload related to workforce shortages 
and administrative requirements of group ANC. This 
insight (further detailed in the Providers’ Experiences 

https://pubmed.ncbi.nlm.nih.gov/31295335/
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publication) echoes the importance of providing ad-
equate support and addressing structural barriers to 
create effective and sustainable group ANC delivery.

In a focus group conducted among CHWs who 
co-facilitated group care, they echoed these positive 
experiences in group ANC. CHWs reported satisfac-
tion with their training, increased collaboration with 
nurses, and a perceived complementarity between 
their existing responsibilities and group ANC.23

“To me, there has been a strong relationship 
and effective collaboration between us and 
nurses in the sense that we thought we had 
the same workload. They really appreciated our 
assistance to the extent that they worry about 
losing our support. Truly speaking, if means 
should be devised to train us more and equip 
us with advanced skills so that we can keep  
on assisting them, it would be better.”

 –Group ANC CHW

Group ANC has potential to improve maternal 
mental health
Women in low- and middle-income countries (LMICs) 
experience a disproportionately high rate of maternal 
mental health disorders (16% of pregnant women 
in LMICs compared to 10% of pregnant women in 
high-income countries).24 Maternal mental health 
disorders are associated with substance use, poor 
nutrition, pre-eclampsia, postpartum depression, 
suicide, work disability, lower income and insufficient 
ANC for the mother, as well as prematurity and low 
birthweight among newborns.24 Since prior studies 
have shown that group ANC led to significant reduc-
tions in preterm birth among a subgroup of women 
at elevated psychosocial risk, we sought to examine 
the effect of group ANC on maternal mental health.

We measured depressive symptoms during and 
after pregnancy in a sub-sample of Rwandan wom-
en using the Edinburgh Postnatal Depression Scale 
(EPDS). We administered the EPDS to a convenience 
sample of the first five women to present for their 
first ANC visit each new calendar month, and these 
women were surveyed again at approximately 6 
weeks after birth. This was accomplished at both 
control and intervention sites throughout the  
study period.

Using an EPDS score of ≥13 as the cut-off, 18.8%  
of these pregnant Rwandan women screened pos-
itive for antenatal depression. This is a depression 
prevalence rate twice as high as women in high-in-
come countries and 32% higher than the average 

prevalence of all common mental health disorders 
among women in LMICs.25 

Statistically significant results showed that women 
in our study with high social support from friends 
had 66.2% lower odds of antenatal depression than 
those who reported low social support from friends. 
Other factors demonstrating protection against ante-
natal depression were perceived family support, low 
perceived stress, increased maternal age, and being 
able to discuss pregnancy with a partner. 

Comparing women at control sites to women at 
intervention sites, we found that women randomized 
to group ANC had a lower baseline rate of depres-
sion and experienced a larger decrease in EPDS 
scores compared to women randomized to individu-
al ANC (Figure 8). Women in group ANC had almost 
four times lower odds of postpartum depression, 
with a p-value of 0.051. Our sample size was likely 
too small to show a statistically significant differ-
ence, but the trend is compelling. 

Our results suggest that group ANC could improve 
maternal mental health outcomes in a low-resource 
context. Given the importance of alleviating  
suffering that results from maternal mental health 
disorders and the promising results from this study 
that suggest group-ANC-related social support  
systems serve as protectors against antenatal  
depression, it is important to further investigate the 
role that group ANC plays as primary prevention  
and treatment of maternal depression. 

Figure 8. Group ANC participants had lower 
rates of depression
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Considerations for relationship strengthening
• Consistency in group membership and facilitators 

will further strengthen relationships and research 
is needed to better understand the importance of 
group membership consistency.

• Integration of CHWs as facilitators can help 
strengthen relationships between facility- and 
community-based health care workers.

• Facilitative leadership by group ANC providers is 
key to achieving social support of group members 
by group members.

2. Group ANC magnified pre-existing 
structural barriers to ANC delivery 

We hoped that the accountability and relational 
aspects of group ANC would incentivize women to 
seek preventative health care during pregnancy and, 
in turn, demonstrate improved health outcomes. 
However, we did not see significant improvements in 
any ANC coverage outcomes. Interestingly, when we 
asked women in focus groups how we might improve 
the program, they did not mention changes to the 
fundamental model of group care with facilitated 
group discussion. 

Rather, qualitative and survey data (reported in  
published work on Womens’ Experiences and  
Providers’ Experiences) and from a subset of women 
at intervention sites revealed that structural barriers 
inhibit ANC attendance. Among women who enrolled 
in the study during pregnancy and then participated 
in a questionnaire at approximately 6 weeks after 
birth, 18% of women at standard ANC sites and 
17% of women at group ANC sites reported that 
they experienced difficulties that prevented them 
from attending ANC visits at the health facility. Figure 
9 shows the differing barriers that group ANC and 
individual ANC participants faced when accessing 
care. These barriers were also mentioned by women 
in focus group discussions. Approximately  47% of 
group ANC and 38% of individual ANC participants 
reported lack of available time, some due to work 
and competing priorities, as the main barrier to ANC 
attendance. More individuals who received individual 
ANC reported a lack in their interest or prioritization 
of ANC visits as a barrier to attendance, while  
forgetting the appointment time was a more  
common barrier for those who received group ANC.    

Figure 9. Barriers that impacted ANC attendance among women who received group ANC 
and individual ANC

Data from Participant Survey (unpublished) further described in Appendix B.
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Barriers faced by the group ANC participants may 
have been exacerbated by the newness of the 
scheduling and communal nature of group ANC.  
For example, it may have been harder for women  
to adjust to having an exact date and time of their 
group visit versus the standard ANC model in which 
women are served on a first-come, first-served 
basis. When women arrived late to group ANC or 
providers were called to attend a delivery during a 
group session, group ANC participants may have 
experienced a more obvious disruption and  
therefore increased frustration.  

Programs that hope to increase ANC coverage and 
implement group ANC should consider these barriers. 
Some solutions may be straightforward, such as an 
innovative method to help women remember group 
visit dates and times. Other solutions will require 
structural changes at the facility level, such as  
transportation, childcare, and removing co-payments 
at the time of service. The most significant barriers 
uncovered in our study are discussed below. 

Affordability
In Rwanda, a public, community-based insurance 
program exists with variable annual premiums and 
co-payments based on family resources. All individ-
uals in a household must enroll together annually 
and present proof of income. Once enrolled in the 
community-based insurance program, the total esti-
mated cost per woman for ANC services is approxi-
mately 3,000 Rwandan Francs (3.05 USD, 2020).15,20 
Participants in our study said that timely enrollment 
in the insurance program and the co-payments 
required for ANC visits can be a barrier to atten-
dance.17 Focus group discussions revealed unex-
pected ways in which the insurance system inter-
acted with the group ANC intervention. First, several 
women could not afford the co-payment required at 
the time of an ANC visit and reported that this barrier 
decreased the number of ANC visits they attended. 
Some women found themselves in the annual  
enrolment process during pregnancy, which  
interrupted their insurance “coverage.” A few  
women reported that when they attempted to make 
the co-payment in order to attend an ANC visit,  
they were rebuffed by the facility’s insurance clerk, 
who was trained to only accept ANC co-payments 
according to a strict Focused-ANC model schedule. 

Transportation
Women in our study faced difficulties in traveling to 
the health facility because walking was the primary 
form of transportation, alternative forms of transpor-
tation are relatively expensive, and many study sites 
were in rural areas. Both survey and focus group 

data revealed that transportation was a significant 
barrier to ANC attendance. 

“All of us [in the same group] didn’t arrive here 
at the same time because of different distances 
we have to walk. A long distance can also  
discourage a person from coming here for  
consultation or tests.” 

–Group ANC participant

This barrier, while not unique to group ANC, may 
have resulted in women missing group appointments 
if walking the required distance took longer than 
expected.

Support from family and community
The presence or absence of support from a  
woman’s community, especially from her partner, 
can impact her care-seeking behaviors. Qualitative 
data revealed that family expectations and cultural 
norms may have also negatively impacted women’s 
ANC attendance. In focus group discussions among 
a sub-sample of participants, several women stated 
that their husbands did not view ANC attendance as 
important enough that they should be excused from 
work duties (both inside and outside their homes). 
Several women mentioned that members of their 
community, including their husbands, discouraged 
them from attending ANC. 

“Your husband may feel annoyed by the number 
of times you go to the health centre; and when 
he has compared them to what he may see 
other women do – like weeding their crops – he 
may order you not to go there once again.” 

–Group ANC participant 

Results from the Participant Survey revealed that 
being able to discuss pregnancy with their partners 
was an important factor for women, impacting their 
experience of person-centered antenatal care and 
the attendance of their second visit.26 This demon-
strates the importance of addressing gender-based 
norms and structures to impact and promote access 
to care.

Scheduling/rigidity
Women at all study sites were given a written 
reminder about their next ANC or PNC visit, and 
ideally, they were reminded of these visits by a CHW 
working in their respective villages. This is the stan-
dard method in Rwanda and was not changed for 
the study. However, forgetting about appointments 
was a commonly reported reason among women 
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who missed their visits. Women suggested that a 
better reminder system should be used, particularly 
among those who cannot read or do not have  
telephones. Approximately 9% of women named  
“I forgot” as the main barrier they faced to ANC 
attendance (15% at group ANC sites and 6% at 
individual ANC sites).  

In this study, we encouraged women to attend with 
their assigned group as scheduled, but they were 
welcome to attend on a drop-in basis if they forgot 
their appointment details. Despite this, appointment 
rigidity was also described as a reason that wom-
en did not attend the planned four visits. Women, 
providers, and health centre staff were influenced by 
the national Focused ANC guideline that promoted 
four ANC visits at specific GA windows during preg-
nancy. The nature of group ANC, with a consistent 
group of women and providers meeting throughout 
pregnancy and after, requires both more flexibility 
with respect to GA at the time of the group visit and 
more rigidity with respect to attendance on a certain 
date at a certain time. 

Fewer women at group care sites attended PNC 
visits. This may have been related to inaccurate GA 
estimates resulting in their scheduled PNC visits 
being poorly aligned with 6 weeks postpartum. It is 
possible that group visits are not the preferred PNC 
model among Rwandan women. 

Workforce shortage / organizational structures
Providers most commonly cited health facility staff 
shortages as a significant structural barrier to group 
ANC. Group care was integrated into the existing 
ANC infrastructure, without the addition of any 
clinical staff. While group visits generally convened 
as planned, the responsible nurse or midwife was 
frequently called to other service areas during the 
group visit to assist with emergency care, includ-
ing labor and delivery. Across facilities, group ANC 
providers were not able to protect time that could be 
exclusively dedicated to group ANC visits; calls for 
help from other services made it impossible to start 
some group sessions at the scheduled time. 

“It happens sometimes for a service provider  
to feel stressed due to the fact that we work  
in more than one service; we get a challenge  
of failing to render an adequate service  
because the group care activities require you sit 
in one place – to stay there. It happens that you 
may be urgently needed in a different service; 
you are thus obliged to excuse yourself for an 
absence of a little while to provide the services 

called for, and this becomes a disturbance. You 
may be working from maternity and find your-
self at the same time in post-natal group care 
of those very mothers; so, you feel puzzled. It is 
due to the low number of workers whereby we 
are bound to combine services because they 
are more than the number of workers available.”

–Group ANC provider 

The group ANC model required that providers plan 
group visit schedules and do some basic preparation 
before each visit, without any increase in available 
human resources. Providers reported that health 
centre managers supported group ANC in varying 
degrees, with some offering to protect provider time 
for group ANC planning and others unable to offer 
any support at all. Expanding the role of CHWs in 
planning and preparation or distributing this work 
to an alternative non-clinical staff member, health 
provider, or facility administrator might help address 
these challenges.

Considerations for structural barriers
• Financial barriers to ANC attendance should be 

removed.

• Allowing drop-in scheduling or flexible group 
configuration, especially for postnatal visits, may 
alleviate scheduling conflicts.

• Raising community awareness regarding the 
importance of attending several ANC visits is 
warranted.

• Patients may benefit from appointment reminder 
systems.

• Health centre leadership needs to be engaged 
to support the protection of provider time during 
group visits.

• CHWs or other group care co-facilitators may 
help reduce provider workload related to group 
ANC. 

3. Women need a higher dose of group 
ANC

Adherence to the four-visit, Focused ANC model 
was comparable between our study groups (as 
shown in Figure 4 of the Primary Trial Results  
section). About 80.7% of women at group ANC 
facilities and 71.7% of women at standard care 
facilities attended at least three total ANC visits. The 
percentage of women who attended at least 4 ANC 
visits, which was ultimately Rwanda’s ANC coverage 
goal, was 35.0% among those in the control group 
and 42.1% among those in the intervention group 
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(p-value = 0.29).27 While the mean number of visits 
was slightly higher at intervention facilities, the total 
dose of group ANC visits in this study was low. 
Each participant in the intervention arm attended 
an average of two group ANC visits, in addition to 
the initial one-on-one ANC visit. While the minimum 
“therapeutic” dose of group visits is likely to vary by 
context, evidence from a study in the United States 
that offered ten group ANC visits reported that 
improved health outcomes occurred among those 
who attended five or more group visits.7 It is possible 
that in this trial women in the intervention group did 
not achieve a minimum therapeutic dose of group 
ANC visits, and that this contributed to no observed 
difference in GA at birth between groups. 

Increasing ANC visit dose is not as simple as  
designing a model in which women are invited to at-
tend more ANC visits than they attended in the past. 
The existing ANC delivery system in Rwanda at the 
time of our study may not have permitted a higher 
dose of group ANC. The national ANC program, in-
cluding both staffing models and tools, are designed 
to accommodate only four ANC visits at prescribed 
intervals during pregnancy. This likely resulted in a 
service delivery ceiling that did not allow women to 
exceed the four total visits that facility staff models 
were calibrated for. Women may have had difficulties 
in accessing additional care even if they were  
interested in receiving it due to system limitations. 

In 2016, the WHO recommended shifting to an 
8-contact ANC model.4 Since then, efforts have 
been made in Rwanda and other LMICs to double 
the number of ANC contacts the health system can 
offer. The WHO recommendations allow for different 
types of contacts, such as ultrasound exams or 
CHW visits, and emphasize that an increased 
number of contacts gives the health system better 
opportunity to assess risks and improves women’s 
experience. We believe that this increased contact 
model could increase the effect of group ANC on 
health outcomes. However, shifting to this model will 
require significant systems-level changes to tools, 
registries, and staffing models. Further research 
should assess the cost-effectiveness of shifting to  
an increased ANC contact model compared to  
other maternal and child health interventions. 

Considerations for group ANC dose 
• Research on the minimum effective dose of 

group ANC visits for specific outcomes, such as 
decreased incidence of maternal depression or 
uptake of postpartum contraceptive methods, is 
needed.

• Hybrid ANC delivery models that combine  
individual and group visits should be explored.

• Systems-level changes needed to implement 
8 ANC contacts must be considered, including 
community sensitization about the advantages of 
8 ANC contacts.

4. Improved measurement is needed to 
assess impact of group ANC

The preterm birth rate in Rwanda is unknown. 
Globally, the average rate is around 10% with few 
countries having rates lower than 5%.24 A 2016 esti-
mate from Rwanda’s Integrated Health Management 
Information System suggested a prematurity rate of 
2.6%, which is significantly lower than sub-Saharan 
Africa regional estimates of 12%. A small prospective 
study conducted in Rwanda and published in 2020 
used first trimester ultrasound for all participants to 
assign GA at birth and reported a preterm birth rate 
of 10%. 21,22,23 We report a preterm birth rate of 4% 
in this study, much lower than other estimates. We 
believe this variation is a result of biases inherent 
to misclassification of GA, as well as selection bias 
given that our data is limited to women giving birth 
in primary health centres. Women in our trial were 
more likely to be considered low-risk, since pregnant 
women with an identified complication are referred 
for follow up care at a higher-level facility.

To better understand GA accuracy in this context, 
we compared GA data from multiple primary sources 
and found that GA recorded by the birth provider at 
the time of delivery resulted in the fewest instances 
of implausible GA compared to birthweight.27 Box 
3 summarizes various methods for assigned GA at 
birth. We found that using GA at entry to ANC result-
ed in an abnormally large proportion of infants born 
very preterm, suggesting some systematic error. 
Therefore, as a quality check to our GA at delivery 
data, we compared these data to the Intergrowth 
21st Project’s standard for birth weight by sex, and 
excluded 26% of preterm-classified infants because 
their birth weights were not within the 3rd–97th per-
centiles for their GA.25 This exclusion led to a small-
er percentage of low birthweight (<2500g) infants, 
which is inconsistent with alternative Rwandan 
reports.26 These analyses suggest that some preterm 
infants were misclassified as term, and this degree of 
inaccuracy may have resulted in similar prematurity 
rates across our intervention and control groups.27 

These measurement challenges are particularly 
problematic given our desired endpoint but are 
common anywhere menstrual dating is used for GA 
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assessment. Until pregnancy dating by first trimester 
ultrasound can be done accurately and inexpensively 
at scale, measurement of accurate GA will continue 
to be a problem. 

Box 3. Methods for gestational age 
measurement

Gestational age (GA) is a measurement of 
pregnancy length in weeks. The average length 
of pregnancy is 40 completed weeks from the 
first day of the last normal menstrual period, 
and births that occur before 37 completed 
weeks of gestation are defined as preterm 
births. 

GA is measured in a variety of ways, depending 
on resources available in the health delivery 
system. In settings where ultrasound is avail-
able and women seek ANC early, first-trimester 
obstetric ultrasonography (US) is considered 
the most accurate method when the GA as-
sessment by US is different from than the GA 
assessment calculated by last menstrual period 
(LMP). When first-trimester US is not available, 
GA is estimated using a woman’s LMP. This 
measurement can be inaccurate for several 
reasons, including variations in menstrual cycle 
length, recall bias, and even social desirability 
bias when women understand that providers 
prefer they register for ANC early. Women may 
purposefully misreport LMP when they are 
incentivized to do so. GA is often compared to 
symphysis-fundus height at the time of antena-
tal assessments. GA is often re-assessed at the 
time of delivery with a standardized postnatal 
infant assessment, such as the Ballard scale. 
Generally, assessment methods applied at the 
time of delivery have wide margins of error. 

The challenges around GA measurement are just 
one example of the difficulties in assessing impacts 
of group ANC and alternative innovations to ANC 
delivery in LMICs. In Rwanda, ANC registers and 
patient files capture the four standard visits but not 
any additional visits for illness outside the usual 
schedule. Maternal mental health, which may be 
improved in group care, is not routinely measured. 
Further benefits may be conferred in the post-preg-
nancy interval or subsequent pregnancies, none of 
which are currently measured. Therefore, strength-
ening systems for routine monitoring of an increased 
set of outcomes is imperative to the improvement of 
ANC delivery.

In spite of measurement challenges in our study, it 
is also important to note that group care may not 
have had an impact on preterm birth because the 
study population comprised low-risk women. As per 
local standards of care, women with identified risks 
in pregnancy were referred up to the nearest district 
hospital for assessment and may have continued 
their ANC there. Our analysis of risk factors in the 
study population showed very low numbers of  
women with identified risks for preterm birth, such 
as preterm birth, multiple gestation, malnutrition, 
smoking, and high blood pressure. Future studies of 
the impact of group care should focus on populations 
with documented elevated risk for poor outcomes 
such as preterm birth.

Considerations for gestational age 
measurement
• Universal, high-quality first-trimester ultrasound to 

assess GA is recommended for future studies of 
the impact of group ANC on preterm birth.

• Strengthening systems to routinely assess a wide 
range of ANC-related outcomes is needed to 
detect all benefits of group ANC.

• Future studies of the impact of group ANC on 
preterm birth should focus on populations of 
women in which a higher-than-average rate of 
preterm birth is documented.
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Nurse facilitating a discussion 
with women who are  
commenting on picture card 
images

Photo by Ibe Ikuzwe
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Conclusion

Group ANC can improve the quality of 
care, but further work is needed

Our trial demonstrated the feasibility of group 
ANC implementation in a real-world setting among 
15,838 women over a period of 24 months,  
demonstrating promise for the future of group ANC 
in LMICs. Following our trial, health centres random-
ized to group ANC continue to provide it. However, 
health centres report difficulties in group ANC  
provision without continued support for on-going 
trainings for new staff, and without co-facilitation  
by CHWs whose participation was specifically  
supported for this study. 

Box 4. Global Group Antenatal Care 
Collaborative

Started in 2015, the Global Group Antenatal 
Care Collaborative is an open forum for re-
searchers, with the goal of sharing learning and 
building partnerships within the field of group 
ANC provision in low- and middle-income 
countries. The collaborative’s tasks include: 

• Defining group care components, principles, 
and best practices 

• Developing core indicators to track research 
and implementation 

• Sharing and disseminating relevant 
information 

• Advocating for the use of group antenatal 
care 

• Identifying research opportunities and gaps 
• Providing resources to support a growing 

community of researchers 

UCSF served as the secretariat from 2018–
2020. During this appointment, the collabora-
tive has made several significant achievements 
including the development of a website and 
engagement on webinars and discussions to 
promote the use of group ANC globally. More 
information on the Global Group Antenatal 
Care Collaborative and its achievements can 
be found at ganccollaborative.com. 

Despite the successful implementation of group ANC 
for this trial in Rwanda, two years is a short time 
frame to document all the possible effects of group 
ANC on family health. Many women may be more 
motivated to use family planning later in the year af-
ter an infant’s birth or increase their ANC attendance 
for subsequent pregnancies. Behavioral change and 
community acceptance of this new ANC model will 
take time to develop. We assert that group ANC 
should be studied across longer evaluation timelines 
and with a wider set of study outcomes.

We are confident in the power of group ANC and the 
importance of prioritizing the experience of care to 
develop healthy outcomes for mothers and babies 
around the world. In our trial, we observed the 
impact that support systems and deepened relation-
ships among facility providers, CHWs and women 
could have on women’s pursuit of health knowledge 
and comfort with taking steps to best support their 
health and their baby’s health. Nevertheless, we  
were confronted with the barriers that affect ANC  
delivery everywhere, including workforce shortages,  
staffing models, scheduling inflexibility, and lack  
of community support. 

Transforming ANC into a positive experience for 
women, as well as reducing prematurity and pre-
ventable maternal and neonatal mortality will require 
a comprehensive and multifaceted approach. The 
Global Group ANC Collaborative, summarized in 
Box 4, exists to advance group ANC’s role in this 
transformation.

In conclusion, we hope our lessons learned and  
recommendations (Figure 10) can help others to 
further refine their implementation and research plans 
so that all women will have a positive pregnancy 
experience that meets their needs and ensures a 
healthy outcome for mother and baby.

http://ganccollaborative.com
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Figure 10. Lessons and recommendations for group ANC implementation  

Experience of care is transformed by social support

Key to success is facilitative leadership, group  
consistency, and the integration of CHWs in group 
ANC facilitation

Strengthening  
relationships

Group ANC magnified existing and urgent ANC 
delivery barriers

We must understand and mitigate these barriers for 
the optimal success of ANC, specifically group ANC

Group ANC benefits may increase with more 
contacts

A flexible model or mixture of individual and group 
ANC and PNC visits during the childbearing year 
may increase attendance and be beneficial to both 
women and the health system.

A high-quality first-trimester GA assessment is 
needed to optimally assess outcomes on preterm 
birth rates

Strengthening routine measurement for a wide range 
of ANC-related outcomes will allow for the detection 
of all benefits of group ANC

Group ANC may be most beneficial for alternative 
outcomes or targeted populations, specifically for 
women at the highest risk of preterm birth. 

There is a need for continued exploration of alter-
native benefits of group ANC already documented 
by others such as mental health, long-term family 
health outcomes, and cost-effectiveness.

Structural 
barriers

Increased  
dose

Improved 
measurements

Alternative 
benefits
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Picture cards are used during  
a group ANC visit to depict a  
variety of topics including 
intimate partner relationships

Photo by Ibe Ikuzwe
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Appendix A: Study Methods & Implementation 

Study design

To test our hypothesis, we developed a cluster 
randomized control trial, in which randomization 
was conducted at the health centre level so that all 
women at each health centre were offered the same 
model of care. Facilities were matched based on 
similarity, using the characteristics shown in Figure 
11. Once separated into matched pairs, one facility 
in each pair was randomized to continue individual 
ANC/PNC (control) while the other was assigned 
to group ANC /PNC (intervention). These health 
centre pairs were then matched to similar pairs and 
further randomized so that half of all health centre 
pairs offered basic ultrasound and urine pregnancy 
testing (UPT) at the community level, as a secondary 
intervention. This ultimately created an intervention 
group of 18 health centres providing group ANC, 
half of which included ultrasound and UPT, and a 
control group of 18 health centres providing standard 
individual ANC, half of which included ultrasound 
and UPT, as shown in Figure 12. A more in-depth 
description of our study model can be found in our 
published paper on the Study Protocol.2

1. Number of ANC providers
2. ANC volume
3. Delivery volume
4. Proportion of first ANC  

before 16 weeks gestation
5. Baseline prematurity rate
6. Availability of key screening 

tests

Figure 11. Characteristics used for  
pair-matching of health centres

Standard care

Group ANC

Standard care

Group ANC
Assigned to ANC 

Intervention Group

Assigned to 
 Standard ANC 
Control Group

Assigned to  
US/UPT

Not assigned  
to US/UPT

Figure 12. Design of PTBi-Rwanda cluster-randomized control trial

file:///C:/Users/isabellapolese/Library/Application Support/Box/Box Edit/Documents/720805720641/Musange RW Protocolgatesopenres-3-14181.pdf
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UPT within the community were administered by 
community health workers (CHWs) following training 
from the Rwanda Biomedical Centre and the  
provision of testing kits. CHWs who administered 
these tests were supervised by the health facilities.  
Ultrasound examinations were conducted by  
nurses and midwives who were newly trained by the  
Rwanda Society of Radiologists and subsequently 
received mentorship from the nearest district  
hospital. Ultrasound scans were conducted on the 
day of a woman’s first ANC visit or soon following. 

Implementation setting

The study took place at 36 health centres across 
five districts in Rwanda. The 36 health centres were 
selected, before matching and randomization, from 
55 possible centres because they met our volume 
estimates for patients and providers needed to  
implement this group ANC and PNC model. We 
included centres that 1) reported more than 48 
first ANC appointments per month and 2) on any 
day ANC was provided, 2 or more providers were 
assigned to ANC service. This selection criteria en-
sured group care sizes could be met and that each 
site had the infrastructure to deliver group ANC. 

All of the 36 facilities within our study were govern-
ment-run health centres that provided many primary 
services, including intrapartum care for uncomplicat-
ed vaginal deliveries. Each facility had approximately 
11 nurses and no physicians. At baseline, these 36 
health centres averaged 50 deliveries and 98 new 
ANC registrants per month. Half of these pregnant 
women enrolled in ANC before 16 weeks’ gestation. 
Seventy-eight percent of facilities were in rural  
settings, and the average distance to the nearest  
referral hospital was 30 kilometers. Additional  
baseline characteristics of the health facilities by 
study arm (i.e. control = standard ANC; intervention 
= group ANC) are in Table 3.

Table 3. Baseline facility characteristics of 
PTBi-Rwanda trial by study group

Control Intervention

Average facility births  
(per month)

57 50

Average facility enrollment 
in ANC (per month)

98 97

Proportion of women 
attending their 1st ANC 
before 16 weeks 

45% 53%

Number of basic ANC 
screening tests available 
(out of 5)

4.7 4.5

Proportion of facilities  
considered rural

83% 72%

Average distance to  
referral hospital 
(kilometers)

31 32

Adapted from Sayinzoga et al. 2021

Participants

During the first ANC visit, we collected baseline 
characteristics from women who agreed to partici-
pate in the study, some of which are represented in 
Table 4.28 A complete list of baseline characteristics 
and risk factors among women within our study were 
used to determine whether the two study groups 
were equivalent. As is common with such large 
sample sizes, there were various differences in the 
populations, however it seemed unlikely that these 
differences greatly impacted our outcomes because 
they did not combine to an overall pattern of  
higher risk in one group or another. The two groups  
were similar for most characteristics, though some  
interesting differences included fewer women in the 
intervention group with health insurance, but more 
women in the control group engaged in agricultural 
work. Women in the intervention group had higher 
levels of education (protective) but also higher  
levels of maternal stunting and wasting (risk factors).  
Overall, we concluded that the groups were suc-
cessfully balanced. We adjusted for these differences 
in the analysis of both the primary and secondary 
outcomes.
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Table 4: Characteristics of women within 
PTBi-Rwanda trial

Control Intervention

82% 86% Between ages 18-35

18% 19% Within the lowest  
socioeconomic status 
“Ubudehe” category

91% 89% Access to health 
insurance 

76% 71% Primary education or less 

78% 69% Work in agriculture  
outside the home

.3% .7% History of preterm birth

1.6% 2.4% History of stillbirth

26% 30% Nulliparous

2% 2% History of infant with low 
birthweight

Adapted from Sayinzoga et al. 2021.
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Appendix B: Data Sources 

 Population & size Time frame Purpose

Trial Enrollment 
Survey

Cohort At the time of 
enrollment

To collect data on demographics, risk factors, 
health history, care recieved and health status.

Trial Follow-up 
Survey

Cohort At each subse-
quent ANC visit

To collect data on services received and health 
status at each visit

Participant Survey 2682 baseline, 1650 
end line responses 
(surveyed first 5 
women each month, 
at each facility)

At enrollment and 
repeated at 6 
weeks postnatal

To understand participants’ experience of 
group care, pregnancy knowledge, presence 
or absence of social support (MSPSS survey), 
mental health status (EPDS depression  
screening), barriers to care and family planning.

Provider Survey 167 health providers 
at baseline, 99  
providers at follow 
up

At provider 
training and 9 
months after 
implementation

To understand provider attitudes and stressors 
involving group ANC

Group Visit 
Debrief 
Questionnaire

2763 questionnaires 
from group ANC 
facilitators

Continuously 
throughout study

To collect descriptive details completed by 
providers after each group session, as well 
as successes and challenges of the visit and 
process indicators through pre-determined 
checkboxes

Model Fidelity 
Assessment

150-questionnaires 
completed by  
Master Trainers 
(84 matched with 
provider debriefs)

Continuous 
throughout study 

To assess fidelity and performance indicators 
of group ANC sessions using 5-point Likert 
scale

Preliminary  
qualitative study 
with women

16 focus group  
discussions (FGDs) 
with 180 participants 

August 2016 To capture the context of experiences with 
ANC service delivery, perceptions of benefits 
and limitations with current ANC and PNC 
services, and perceptions of the feasibility and 
acceptability of group care

Post group ANC 
qualitative study 
with women 

6 focus groups  
(3 health centres 
with the highest  
and 3 with the  
lowest group visit  
attendance rates)

April 2018 (~9 
months after 
group ANC model 
implemented)

To capture reasons women chose to attend 
or not attend group ANC and PNC visits, as 
well as soliciting suggestions to strengthen the 
program

Preliminary  
provider 
experiences 

22 in-depth inter-
views with providers 
and health officials

August 2016 To capture perceptions of ANC and PNC 
generally as well as interests and/or concerns 
about group care
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