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Chapter 6

Implementation experiences of Umbiflow™ screening across nine sites in
South Africa

6.1 Introduction to chapter 6

We implemented Umbiflow™ screening in nine catchment areas across eight provinces in
South Africa. Implementing change can be difficult, particularly in areas with set ideals as
there may be crucial health system needs and unique circumstances to be carefully
considered.

The introduction of Umbiflow™ screening across different catchment areas allows for a
learning experience with different challenges and enablers. This offered a learning experience
to implementation practice in the introduction of a new health screening device. There are
some prerequisites to implementing and adopting any new guideline in clinical practice, we
learnt from the stages of change and adopted some steps in our review of the implementation

experience.!

| developed the study protocols, study tools, training material and visited all the provinces
and engaged all stakeholders. This included stakeholder communication, catchment area
review, study team development and composition. | further trained the study teams- study
nurses on the use of the Umbiflow™ device (theoretical and practical sessions) and data
clerks on the use of data and the electronic birth register, and use of study tools. | supported
the study sites with the Umbiflow™ clinic set up, screening, recruitment, participant flow and
decision making, and high-risk clinic setup. This also included site visits, monitoring and
evaluation, weekly follow-up with the study nurses and data clerks, and field noted were
collected during this time. Detailed involvement will be described in this chapter.

This chapter documents the adaptation and implementation of Umbiflow™ screening and
shares critical lessons, particularly in the development and training on the use of
Umbiflow™. Implementation of Umbiflow™ required support and adoption of the
introduction by all stakeholders and acceptance of the need to screen women at primary
healthcare clinics. This required training, rearrangement of patient flow, continuous

communication between the different levels of care, functional referral systems and
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functional maternal and neonatal services. The characteristics, strengths and weakness of the

nine sites will be discussed.

6.2 References
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Implementation experiences of Umbiflow™ screening across nine sites in South Africa
6.3 Introduction

In November 2016, the World Health Organization (WHO) released its recommendations on
routine antenatal care (ANC) for a positive pregnancy experience.* The guidance is intended
to respond to the complex nature of the issues surrounding antenatal care practice, organisation
and delivery of ANC within the health system in order to prioritise person-centred care, client
well-being and the prevention of death and morbidity. The WHO envisions that ‘every pregnant
woman and newborn infant receives good quality care throughout pregnancy, childbirth and
the postnatal period’, where quality refers to provision and experience of care from a health
systems perspective, enabling a positive pregnancy experience.! The WHO guideline
development group agreed that the value of routine use of a single Doppler ultrasound
assessment of the fetal blood vessels during the third trimester to identify placental
insufficiency needed more rigorous evaluation, particularly in low- and middle-income country
(LMIC) settings.>? The recommendation that future trials should be designed to address modest
changes in perinatal outcomes and should focus on potentially preventable deaths, opened a

window for research in this field in South Africa.

South Africa has three audit programmes monitoring maternal, perinatal and child deaths in
South Africa, respectively: the Maternal Morbidity and Mortality Audit System (MaMMAS);
the Perinatal Problem Identification Programme (PPIP); and the Child Problem Identification
Programme (Child PIP). The reports derived from these programmes - Saving Mothers, Saving
Babies and Saving Children — all offer a review of the healthcare provided to the mothers,
babies and children in South Africa and set recommendations based on the local findings.>?®
These findings also highlight avoidable causes of deaths and make recommendations to
strengthen the quality of care provided to mothers, babies and children at the time when they
need it the most.>*® Following the recommendations in these reports to alleviate the high burden
of preventable maternal and perinatal deaths, the South African National Department of Health
(NDOH) instructed the adoption of Basic Antenatal Care Plus (BANC Plus) in all health
facilities offering antenatal care.® BANC Plus is an adaptation of the WHO antenatal care

recommendations.®

In South Africa, the majority of stillbirths are categorized as unexplained, while others are
caused by hypertensive disorders of pregnancy and abruptio placenta.”® Studies have shown
that there is a peak in stillbirths between 32-38 weeks’ gestation. The peak is more evident in

small for gestational age (SGA) newborns where most of the mothers are said to be clinically
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healthy and stillbirth is categorized as unexplained. There are approximately three stillbirths

for every neonatal death, and the majority of stillbirths occur antenatally.’8

Early antenatal detection of the fetus at risk of stillbirth or SGA in low-risk pregnant women
remains a challenge, as these fetuses are not detected by conventional imaging ultrasound.®
Most stillbirths occur in the late preterm or term period, where survival of live born infants in
well-resourced units is feasible. Reducing the number of unexplained intrauterine deaths
remains an important challenge in resource-limited settings because of the subjectivity of the
current available antenatal fetal growth monitoring tools.®!° Access to quality ANC is a crucial
component to improved maternal and neonatal outcomes and improved quality of life for both
mothers and babies.'! The nationwide scale-up of BANC Plus aimed to improve the quality
of ANC through the provision of evidence-based interventions. One intervention is having a
minimum of eight antenatal contacts, with more contacts concentrated in the third trimester.
Another potential intervention is the improved screening for placental insufficiency by means
of the Umbiflow™ device described in other chapters. Both interventions seek to improve
pregnancy care and outcomes. An improvement in the screening and detection of fetuses at risk
of stillbirth might ultimately improve antenatal care quality and reduce perinatal mortality (as

seen in the previous chapters).

This chapter documents the adaptation and implementation of Umbiflow™ screening across
nine sites in eight provinces in South Africa and shares critical lessons, particularly with regard
to healthcare provider training on the use of Umbiflow™ and the preparation and rollout of the
screening. Implementation of Umbiflow™ requires agreement by the health management team,
clinicians, the screening clinics and hospitals receiving the referrals, and not least the pregnant
women themselves. All these aspects — as well as the characteristics and daily challenges — will
be described for the nine study sites that implemented Umbiflow™ screening. Each study site

comprised recruiting clinics and a referral hospital.

6.4 Framework for implementation

The introduction and implementation of Umbiflow™ screening were informed by existing
theories of change used in other implementation projects of the SAMRC Research Unit for
Maternal and Infant Health Care Strategies (SAMRC Unit). The implementation framework
has a number of points of departure or prerequisites for adapting and implementing an
intervention or guideline.'? This is complemented by the use of a stages-of-change model for
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planning implementation and tracking progress>'* and a decision-making model that
highlights the interfaces where these decisions take place as part of planning and

implementation.®®

6.4.1 Points of departure

There are three conditions for being able to adapt and implement any new guideline in clinical

practice:

a. Know what to do, (i.e. have clear guidelines on tasks to be performed);

b. Have the means to do it (i.e. have resources to perform the tasks); and

c. Do it (i.e. perform the task/activity).
Cross-cutting to these three prerequisites are the conditions of effective communication at all
levels and monitoring and evaluation to ensure that the tasks are performed. For the
implementation and adaptation to be efficient, decision-making and communication are

essential.

6.4.2 Stages of change

A stages-of-change model provides guidance on the steps to follow in the implementation of a
new healthcare intervention (Figure 1). There are three phases, each with two stages: pre-
implementation (create awareness and commit to implement), implementation (prepare to
implement and implement) and institutionalisation (integrate into routine practice and sustain
practice).® In our study, we concentrated on the first four stages included in the pre-
implementation and implementation phases. The implementation of Umbiflow™ screening was
triggered by the challenge of finding solutions for decreasing the number of unexplained
stillbirths in the maternal population. One of the potential solutions was the introduction of
screening low-risk pregnant women for placental insufficiency by means of continuous-wave
Doppler ultrasound using the Umbiflow™ device. Table 1 gives a short summary of how some

of the more important implementation issues were addressed within this framework.
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PHASE STAGE

6. Sustain new
practices

INSTITU
TIONLISATION

5. Integrate into
routine practice

4. Implement

IMPLE-
MENTATION

3. Prepare to implement

2. Commit to » There is a problem
implement + What are possible solutions?

PRE-IM
PLEMENTATION

1. Create awareness «<—— Get acquainted

(Adapted from Bergh et al, 2005; Belizan et al, 2011)

6.4.2.1 Figure 1. The stages-of-change model 3

6.4.3 Making decisions

When implementing change two main factors remain crucial, namely a decision-making
process that we adhere and uphold and act on, and a communication process that is frequent
and allows for decision making, feedback from sites and feedback to make new decisions and
communicate them across the sites. Figure 2 illustrates the interfaces that must be targeted to
ensure that all role players know what needs to be done and have the resources to do it.!* The
red numbers in the diagram indicate the position of different decisions that have to be made.
Because Umbiflow™ was a pilot study, not all the interfaces were equally involved in the
implementation process. For the implementation and scale-up of BANC Plus, which is the
system in which the implementation of Umbiflow™ screening is embedded, these decision
points had to be covered. Once Umbiflow™ becomes part of routine ANC, substantive
decisions will be needed at all interfaces. These will link up with Stages 5 and 6 of the stages-
of-change model. Table 2 describes the interfaces as well as the types of decisions to be made
once there is a national policy decision to make Umbiflow™ screening part of routine antenatal

care.
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6.4.3.2 Table 1. Stages of change and fulfilling the prerequisites for implementation

Stages Prerequisites Cross-cutting  Actions/Tasks
conditions
1 Create a. Know what is the problem « Advocacy for fundraising
awareness (unexplained stillbirths) « Stakeholder engagement
b. Know V\T'Dat to d(.) (= introduce + Health messages developed for constant and consistent messages to
Umbiflow™ screening) stakeholders
2 Commit to a. Higher-level stakeholder engagement « Permissions from relevant authorities obtained
implement and commitment (possible solution to the S CZ) - Directives for implementation of Umbiflow™ screening issued
problem accepted) S £« Funding secured
b. Commit resources for implementation % > <Df
3 Prepare to a. ldentify study site(s) = ‘:" 3 « Study protocol and tools developed and submitted for ethics approval
implement b. Obtain site buy-in (ownership) < Z 2+ Study sites identified - inclusion criteria:
c. Develop study protocol % v 3 - PPIP data available
d. Do baseline assessment 5 <§f o _ Maternity birth register
e. Site orientation and set-up = > Z aternity gister.
£ Allocate resources % S % - ngh—_rlsk antena_tal clinic
O D F « Study discussed with key stakeholders
Q £ - Site implementation team nominated
o s « Referral and transfer system assessed

* Resources allocated:

- Essential equipment procured

- Study staff employed

- Training package prepared
 High-risk and PHC clinics prepared
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Stages Prerequisites Cross-cutting  Actions/Tasks
conditions
4 Implement a. Do t_he task (implementing Umbiflow™ « Designated healthcare workers trained
screening) « Umbiflow™ screening according to the study protocol:

b. Solve implementation problems - Eligible women screened

- Referral as per protocol
- Communication according to protocol
« Regular site visits for supervision and support

« Screening team implements knowledge and skills and uses resources
and protocol to provide

- care to patient within protocol and local ANC guideline

- adequate information to enable discussion with and appropriate
decision-making by the patient and healthcare provider

5 Integrate into
routine practice

« Findings from Umbiflow™ and their implications conveyed to stakeholders
« Stakeholders decide on policy and scaling up

« Umbiflow™ screening and referral rolled out to all ANC clinics in a particular district or province as part of routine ANC —
processes of the first four stages repeated for each province, district and facility (procurement and allocation of essential resources,
staff training, strengthening referral pathways)

« Lessons learned from Umbiflow™ to inform the management of each ANC clinic with a permanent Umbiflow™ screening service

6 Sustain
practice

« Once Umbiflow™ screening has been rolled out to all antenatal clinics, screening has to be sustained and the referral pathways have
to continue being functional

« Regular monitoring of the continued implementation of Umbiflow™ screening and the impact on stillbirths
« Continue to provide knowledge, skills and support for Umbiflow™ screening to healthcare workers, especially novices

ANC: antenatal care; PHC: primary health care; PPIP: Perinatal Problem Identification Programme
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6.4.3.3 Table 2. Decision interfaces in the implementation of Umbiflow™ screening

Interface

Decisions relative to implementation and scale-
up of Umbiflow™ screening

1.

Policy makers
National head of health

Provincial heads of health

« Decide to scale-up Umbiflow™ screening (Make a
policy)
+ Convey this policy

2. National head of health and healthcare « Convey Umbiflow™ screening policy
managers [MCWH] « Decide and/or convey strategy and
v o communication of Umbiflow™ messages for
Provincial heads of health healthcare providers and healthcare users
v o (pregnant women)
Provincial healthcare managers
District healthcare managers
3. Provincial and district healthcare managers  « Develop appropriate health messages for pregnant
7 _ women and their families
Hea"ih promotion managers « Provide constant and consistent messages
Community
4. Provincial and district healthcare managers  « Enable Umbiflow™ screening policy to be
T implemented at all ANC clinics
Community  Ensure community access to healthcare (e.g.
ANC for pregnant women)
5. Provincial and district heads of health + Convey Umbiflow™ screening policy
U . + Decide on the allocation of resources necessary to
SUb-dIStI’ICt and faClIlty healthcare implement UmbiﬂOWTM Screening
managers
6. District/Sub-district and facility healthcare  « Convey Umbiflow™ screening policy
managers « Provide essential resources (including staff and
! _ screening equipment)

Healthcare providers « Provide knowledge and skills necessary to
implement Umbiflow™ screening to healthcare
providers

7. Healthcare providers * Provider implements knowledge and skills and

Healthcare users

uses resources (e.g. Umbiflow™ device and
screening protocol) to provide care to the patient
and make the correct referral to a next level of
care when needed

 Adequate information to enable discussion with
and appropriate decision-making by the patient
and family

To make appropriate screening, diagnosis and treatment decisions a team of clinicians in the

field needs to be available and accessible to enable decision-making. Decision-making relates

to who to screen, who to refer, where and when to refer, and how to manage referred patients
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(e.g. when to do biometry, when to admit, when to offer corticosteroids for fetal lung maturity,

and when to deliver).

6.4.4 Effective communication

There are two types of communication that need sufficient attention in the rollout of a new
intervention. The first type spans across Stages 1 to 4 of the change (implementation) process,

whereas the second type is more limited to Stage 4:

1. Stages 1-4. Communication of decisions made at various levels of the health system

concerning the implementation of Umbiflow™ screening — from national to facility level
and beyond.
It is essential that the study team and managers at all levels of care and individual healthcare
providers and emergency personnel know what is expected of them. This includes study
teams, managers at provincial departments, districts and all healthcare facilities with
antenatal, labour and postnatal care services.

2. Stage 4: Communication across levels of care (inter- and intra-facility) regarding decisions
for referral and treatment of individual women identified as high risk or with an abnormal

resistance index (R1) through Umbiflow™ screening.

Effective communication to facilitate screening, referrals and collaboration between the
primary healthcare (PHC) facilities and the referral hospitals is crucial. Communication
between the women and the healthcare providers is an essential component to screening and
follow-up, particularly in women identified with abnormal RIs. The referral hospitals and

clinics for booking women for follow-up assessments enable improved care and follow-up.

The roles, tasks and actions required of the managers at the various levels of care, the chief
executive officers (CEOs) and managers of healthcare facilities are illustrated in Table 2. There
must also be continuous communication and feedback of information between study teams,

healthcare providers and managers at the various levels of care.

At health-facility level, managers have a crucial communication role. They need to be well
informed about roles, tasks and actions and should work out how to perform the tasks with the
team under them. Managers also need to ensure that clinicians and support staff (doctors,

midwives and nurses, emergency medical services personnel, and clerks) are informed and
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know what to do when a woman with placental insufficiency is referred. In this regard, the
community and pregnant women should also receive appropriate information on their
wellbeing and the actions to be taken. In the Umbiflow™ study the managers and their clinical
teams worked through the Umbiflow™ study protocol in order to understand the reason for

referral, the management protocol and what was required.

6.4.5 Monitoring and evaluation

Monitoring and evaluation, together with communication between the different levels of care,
aids decision-making and feedback to and from the screening sites to accurately communicate
progress, challenges and new decisions. In the Umbiflow™ study, a monitoring and evaluation
system was developed to track screening at each study site and to evaluate the implementation
of the screening. The checklist tracked information on participants’ demographics, eligibility
for screening and the Umbiflow™ screening results, referral and management plan. Through
the use of an eligibility screening form, eligible patients were easily identified and those not
eligible were advised accordingly. Those with early gestational age (GA) were counselled and
offered screening when they reached an eligible GA. The facility-led entry of data (study files
and pregnancy outcomes) helped detail the actions performed, referrals and new problem areas

were identified and possible solutions were sought.

6.5 Key features of the implementation process

Implementation of Umbiflow™ screening across the nine study sites was done in a step-wedge
fashion to allow for stakeholder discussions and study site planning and training. This was to
ensure adequate training and monitoring per study site and allowed for adjustment to local
circumstances. BANC Plus training and support was also offered and this implementation and

support are documented elsewhere.®

6.5.1 Creating awareness

The Umbiflow™ device was developed by the South African Medical Research Council
(SAMRC) and the Council for Scientific and Industrial Research (CSIR) and was first tested
in the Western Cape Province in 2005.1%7 This was followed by the Khulelwe Umbiflow™

screening study in Mamelodi, Pretoria, which found a higher than expected prevalence of
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abnormal Doppler findings in a low-risk population.*® Referring pregnant women with an
abnormal Doppler from an ANC clinic to a high-risk clinic at the regional hospital resulted in
a significant reduction in antenatal stillbirths. This was the motivation for the Umbiflow™ study
across SA.

6.5.1.1 Stakeholder engagement at national and provincial level

The positive findings from the Mamelodi study were documented and motivated us to advocate
for further exploration of the prevalence of abnormal Dopplers across South Africa. The
findings were shared with representatives from the NDOH, provincial governments, district
management teams and other relevant stakeholders. We engaged them on the burden of
stillbirth at specific sites and urged them to explore a possible feasible solution by replicating

and building on the Mamelodi study.

6.5.1.2 Advocacy for fundraising
The findings were also shared with the SAMRC and the CSIR. These agencies were interested

to continue supporting the further testing and rollout of the Umbiflow™ device. The University
of Pretoria’s SAMRC Unit submitted a funding application for testing the device and screening

processes in nine sites in eight provinces.

6.5.2 Committing to implementation

The SAMRC, CSIR and the SAMRC Unit, in collaboration with province and district
representatives, engaged on the use of Umbiflow™. We had support from the NDOH through
the maternal, neonatal and child health programme managers, who sent out communication to
each province detailing Umbiflow™ and the promising results from the initial study. Each
province responded to the call to collaborate in different ways. Seven study sites had
commitment and engagement from the province and the district, the district clinical specialist
team (DCST) and the hospital and clinic managements. Two sites had commitment and
engagement from the district, hospital and clinic managements. These stakeholders committed
to implementation and conveyed the study process to their different bodies, organisational
structures and facilities to enable screening and referral at the identified facilities. Engagement

of all the stakeholders was varied and was guided by provincial requirements and response
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from the provincial teams (provincial ethics committees, clinic management, hospital
management, hospital research committees, and departmental responsiveness). It was easier to
communicate with study sites regarding local requirements where there was provincial buy-in.

Eagerness to commit to implementation was guided by local maternal and neonatal indicators.

6.5.2.1 Continued stakeholder engagement and commitment

Through a process of continued engagement with stakeholders such as provincial and district
representatives, facility managers, hospital CEOs, heads of department and healthcare
providers it was possible to get the necessary buy-in for implementing Umbiflow™ screening.
This included updating the stakeholders on the implementation progress and screening progress

throughout the study time.

6.5.2.2 Securing funding and resources

The funding application of the University of Pretoria’s SAMRC Unit was successful and a
contract was signed with the SAMRC and CSIR. In addition to funding study staff and other
expenses related to the research, these agencies provided the computers, thermal printers and
other equipment. The CSIR was responsible for Umbiflow™ probe and software development,

maintenance and technical support.

6.5.3 Preparing for implementation

The preparation for implementation was guided by reviewing available literature and reflecting
on lessons from the Mamelodi study. We engaged stakeholders to identify nine study sites. The
research team responsible for the execution and oversight of the research project was finalised
and study staff were recruited for each site. The necessary resources to implement Umbiflow™
screening were procured. Each site had extensive engagement and site visits to assess the
feasibility, staffing, flow plan and space, and how Umbiflow™ would fit in the patient flow
through the health system. The referral routes were reviewed and each site was oriented in the

Umbiflow™ equipment and screening process.
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6.5.3.1 Development of the study protocol and tools

We conducted literature searches and reviews to support the rationale for the study. Developing
the study protocols and study tools was critical to the fidelity of implementation and uniform
training. They give the guidelines on how to identify, triage, screen, treat, manage, and arrange
follow-up and referral of all screened pregnant women. Our protocol detailed the patient
pathway by starting with the identification of the population eligible for Umbiflow™ screening,
the screening itself, and the referral and follow-up processes.

The protocol was accompanied by a number of study tools. These included the forms and
questionnaires covering eligibility, contact, demographics, patient history and lifestyle,
Umbiflow™ examination findings, and the delivery forms. For women with abnormal Rls a
referral form and a follow-up form were created to document the high-risk clinic contacts.
Figure 3 illustrates the flow of participants as documented in the study protocol. The tools are

contained in Appendix 1 to Appendix 10 of the thesis.

The study protocol was submitted as an amendment of the original Mamelodi study (473/2014)
to the Research Ethics Committee of the Faculty of Health Sciences, University of Pretoria.
Approval was granted on the 1 July 2017. Each study site’s research ethics committee also
granted permission for the study and the study was registered with the South African National

Research database.

6.5.3.2 Selection of study sites

To implement the study protocol, we identified nine study sites across South Africa. The study
sites included nine catchment areas of referral hospitals in eight provinces; these included
urban, peri-urban and rural catchment areas. Five hospitals were regional hospitals and four
were provincial tertiary hospitals. Each study site consisted of recruiting clinics and a referral

hospital. Each of the selected study sites had to fulfil the following criteria:

« Sufficient throughput of pregnant women as evidenced by the number of deliveries in
the catchment area and a high burden of perinatal mortality.

« Baseline data of the scope of problems in perinatal and maternal morbidity and
mortality.
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6.5.3.3 Figure 3. Flow diagram of participants in the Umbiflow™ study protocol

« A birth register to record pregnancy outcomes.

« PHC clinics offering antenatal care with healthcare professionals, a healthcare
professional trained in the use of Umbiflow™ and nursing and medical professionals
with sufficient knowledge and experience of obstetrics and neonatal care.

« Antenatal clinics should have a working environment with a clinic floor plan making it
feasible for conducting Umbiflow™ examinations.

« The referral hospital should be able to take special care of small newborns of 1000
grams or above, with facilities to perform caesarean sections and with a blood bank and
laboratory.

« An established system of referral to the next level of care for women identified as high
risk or having an abnormal RI.

« A next level of care with medical professionals with sufficient obstetrics and neonatal
care knowledge and providers competent in using pulsed-wave Doppler ultrasound and
familiar with antenatal care for high-risk women.

« Familiarity with collecting data and using the maternity birth register and PPIP.
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Primary healthcare facilities in the catchment areas of the referral hospitals were assessed for
feasibility to screen based on the following criteria: infrastructure; established referral routes;
effective communication; number of pregnant women seen on a daily basis; delivery statistics;

familiarity with PPIP; and available transport to connect the different facilities.

Each study site covered the catchment area of a referral hospital and included two or more
implementation sites or facilities: at least one PHC clinic (recruitment site where Umbiflow™
screening took place) and a referral hospital with a high-risk clinic for evaluation and
management of women identified with abnormal Dopplers. Each study site had unique
characteristics and different numbers of clinics based on their location, population size and
referral patterns. The final selection of referral hospitals and antenatal clinics is listed in Table
3 below. Study sites are named after the names of the referral hospitals. Tables 7 and 8 at the
end of the chapter describe the characteristics of the clinics and hospitals included in the study

in more detail.

6.5.3.4 Table 3. Umbiflow™ clinics and hospitals

Provincial  Hospital Clinics and distance from  Data capturing
study site hospital (km)
Gauteng Pholosong Nokuthela Ngwenya MOU  Nokuthela Ngwenya
(Tsakane, (11 km) MOU
Brakpan) Pholosong Hospital (0 km)  Pholosong Hospital
KwaThema Clinic
Northern Dr Harry Surtie  Progress Clinic (1.9 km) Dr Harry Surtie Hospital
Cape (Upington) Sara Strauss Clinic
(3.2 km)
Louisvale Clinic (5.7 km)
North West  Mafikeng Montshiwa Stadt Clinic Mafikeng Provincial
Provincial (5.1 km) Hospital
(Mahikeng) Monsthioa Town Clinic Montshiwa Stadt Clinic
(7.5km) Monsthioa Town Clinic
Limpopo Tshilidzini Thohoyandou CHC Tshilidzini Hospital
(Thohoyandou) (8.9 km) Thohoyandou CHC
Free State Bongani Welkom Clinic (7.6 km) Bongani Hospital
(Welkom) Khotsong Clinic (5.9 km) Virginia Hospital
Thusanong Hospital
North West  Klerksdorp Jouberton Clinic (9.8 km) Klerksdorp Hospital
(Klerksdorp) Empilisweni Clinic Jouberton Clinic

(7.1 km)
Town Clinic (1.6 km)
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Provincial  Hospital Clinics and distance from Data capturing
study site hospital (km)
KwaZulu- General Justice ~ Sundumbili CHC (41 km) General Justice Gizenga
Natal Gizenga Kwadukuza Clinic (6.1 km) Mpanza Hospital
Mpanza Sundumbili CHC
(KwaDukuza,
Stanger)
Mpumalang Themba Phola Clinic (35 km) Themba Hospital
a (Kabokweni) Buga Clinic (6.1 km) Phola Clinic
Bhuga Clinic
Eastern Dora Nginza Kwazakhele Clinic (12 km) Dora Nginza Hospital
Cape (Ggeberha) Motherwell CHC (4.7 km)  Kwazakhele Clinic

Motherwell CHC
CHC = community health centre; MOU = midwife-run obstetric unit

6.5.3.5 Constituting implementation teams

We engaged all the relevant stakeholders at each study site, including, district and sub-district
managers, DCSTs, managers of facilities with ANC services, and hospital CEOs, clinical
managers and departmental heads to facilitate incorporation of the local study team in the
patient pathway. Stakeholder engagement in each catchment area facilitated the
implementation process and the fluidity of recruitment, training needs and support. Table 9 at
the end of the chapter gives an overview of the nature of the stakeholder engagement in each
of the study sites with regard to support received from district management, the DCST, clinic

and hospital management and the obstetrics and paediatrics departments.

Each study site had a research team at the referral hospital consisting of an obstetrician and or
medical officer in obstetrics, a neonatologist or paediatrician, a study nurse and a data clerk.
Each team was orientated onsite by a researcher based at the SAMRC Unit. The team was
supported by other clinicians working in maternal and neonatal care. As an additional study
nurse was recruited for each study site, no intensive training on the use of the Umbiflow™
device was needed for the implementation team (at PHC or hospital level). There were no other

requirements or demands made on a study-site research team.

6.5.3.6 Procuring and checking essential equipment

The implementation of the study protocol is dependent on the resources that are provided. The
healthcare providers in PHC clinics, community healthcare centres and hospitals continued to
provide the services required.
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Each study site received a set of the essential equipment to enable continuous screening every
day or on alternate days when the study team was available, namely a Microsoft computer and
two Umbiflow™ probes, a thermal printer, and sonar gel. The equipment was kept by the study
nurse who moved the items to whichever clinic was scheduled for screening on a particular
day. Each referral hospital had commercial ultrasound equipment with pulsed-wave Doppler
function, a theatre(s), a blood bank, a laboratory unit, and a neonatal unit. There was no other

added equipment needs.

6.5.3.7 Preparing the training package

The Umbiflow™ training package built on the Mamelodi study’s training and included
theoretical and practical sessions. There were presentations on Doppler use, BANC Plus,
symphysis fundal height measurement, fetal growth restriction and referral systems between
facilities. With regard to the use of Doppler, the content included how it worked, what it told
us, how to interpret the findings, the benefits or harms of Doppler ultrasound and what we were
hoping to achieve with screening a low-risk population. The practical sessions included a
discussion on Umbiflow™ software and device components, which allowed for familiarisation
with the device and troubleshooting for software-related matters. There were also sessions on
patient engagement and real-time patient sessions, which allowed for real-time learning and
peer involvement. The training participants (study nurses) were able to visit Umbiflow™
screening facilities, learn from their peers in real time and observe the facility set-up, the patient

follow-up and the use of the study tools.

6.5.2.8 Employing study staff (nurse and data clerk per site)

For each study site, a local study nurse and data clerk were employed. The study nurse was
responsible for the day-to-day screening and referral of women. Her roles included engaging
the patients and informing them about the study, obtaining informed consent, screening eligible
women, sharing the results with the women and referring them according to the study protocol.
This also included accompanying the patients to the referral hospital for ease of communication
and high-risk clinic follow-up. This helped with the completion of study tools and tracing
patients who did not arrive or defaulted on follow-up. Table 4 gives a summary of the

qualifications of the study nurses.
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The data clerks were responsible for data entry and capturing the birth outcomes on the

electronic birth register.

6.5.3.9 Table 4. Characteristics of the qualifications of the study nurses

Nurses Number Sites

Midwifery, i

Ophthalmology . Mafikeng

Midwifery, Psychiatry 1 Pholosong

Midwifery, Tuberculosis 1 Klerksdorp

Advanced midwifery 6 Dr Harry-Surtie, General Justice Gizenga Mpanza,

Tshilidzini, Dora Nginza, Themba, Bongani

6.5.3.10 Scale-up of BANC Plus in preparation of Umbiflow™ screening

Because the ultimate aim would be to integrate Umbiflow™ screening into routine ANC, the
piloting of the screening in the nine sites was done in conjunction with the introduction of
BANC Plus in the months prior to implementation of Umbiflow™. Country-wide scale-up
started on 1 April 2017. Upon the launch, every district in every province had representatives
who had been trained as trainers. They included DCST members, area managers and clinical

managers. This training has been described in detail elsewhere (see Chapter 2).°

We offered continuous support and training related to BANC Plus, with all the training lectures,
checklists, handbooks and protocol books, to the nine sites involved in the Umbiflow™ studly.
Four of the circumscribed catchment areas included in the study were purposively selected for
further BANC Plus review: one urban area: Pholosong Hospital; two peri-urban areas:

Mafikeng and Dr Harry Surtie Hospitals; and one rural area: Tshilidzini Hospital.

6.6 Implementing Umbiflow™ screening

6.6.1Umbiflow™ training for designated healthcare workers (study nurses and data clerks)

Umbiflow™ screening was implemented in a step-wise fashion, one study site at a time, to
allow sufficient time for teams to engage with the equipment and familiarize themselves with
the study process. Figure 4 gives an overview of the activities of the research team and the

local study teams over the period of three years. Detailed timelines for each of the study sites
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are contained in Figure 5 at the end of the chapter. Each site had a week of Umbiflow™ training
followed by a weeklong visit to an ongoing recruiting site where participants were involved
with recruitment and Umbiflow™ screening. The first four site teams were trained at the
Mamelodi study site (Stanza Bopape Clinic and the high-risk clinic at Mamelodi Hospital),
whereas the next five site teams had their practical training at the first Umbiflow™ study site

(Pholosong Hospital and Nokuthula Ngwenya MOU).

6.6.2 Umbiflow™ screening according to the study protocol

Screening for placental insufficiency by means of a single continuous-wave Doppler
examination with the Umbiflow™ device was made possible by the study nurses, data clerks,
DCSTs, managers and provincial teams. Umbiflow™ has a digital interface with a visual
Umbiflow™ screen. This displays patient information and the Doppler waveform and has a
settings button that allows for the set-up of the interface and sound. This allows for set-up of
Doppler waveform and sound preferences of the classic Doppler waveform and sound
representation. Each patient’s unique waveform was recorded in real time and saved on the
laptop, and a printout was made available for the study file. The recorded Doppler waveforms
are interpreted as low risk, medium risk and high risk. Umbiflow™ software interprets Doppler

values using standardised indices charts as per local and international standards.*®
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Year: 2017 2018 2019
Month:

Activity

Baseline assessment

Umbiflow screening

EBR: electronic birth register; BANC: basic antenatal care

6.6.3 Figure 4. Overview of activities of the research team and the local study teams across the nine sites
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In all nine study sites it was necessary to plan triage and screening of eligible women and
aligning pregnant women as described in the study protocol, to incorporate and sustain the
screening in routine practice during the study period and to ensure that all women received the
appropriate care.

Low-risk women presenting for antenatal care at the PHC clinics between 28 and 34 weeks’
gestation were eligible for Umbiflow™ screening and were screened by the onsite study nurse
on four days of the week or on alternate days of the week. Women with a normal resistance
index (RI) continued their antenatal care at the local clinic. Women with an elevated RI (i.e.
abnormal R1 included medium-risk and high-risk Doppler waveform) were referred to the high-
risk clinic at the referral hospital.

Each data clerk recorded all the births at community health centres (CHCs), midwife-run
obstetric units (MOUSs) and hospitals in the catchment area of their study site. This allowed us
to track all deliveries in the catchment areas on the electronic birth register. The clerks also
supported the study nurses with the documentation of the Umbiflow™ examinations and

updating the study checklists.

The referral process for a woman with an abnormal RI required good communication between
the study nurse and the referral hospital’s high-risk team. The study nurse made appointments
for all women with an abnormal RI for further clinical evaluation by the hospital team and
accompanied them to their appointment. One day of the week was reserved for high-risk
assessment at the hospital. The high-risk investigations included a pulsed-wave imaging
Doppler ultrasound review, fetal biometry and placental assessment. Further management was
guided by the findings. Follow-up was biweekly or weekly at the appropriate level of care,
based on the clinical assessment and was supported by the study nurse. The high-risk clinic
followed a standard management protocol and delivery was recommended if the pregnancy
reached 38 weeks or earlier if there was no fetal growth, absent end diastolic flow or if there

were other complications.

If a woman failed to attend the referral high-risk clinic, the study nurse attempted to contact
her or her next of kin by telephone, using the contact information provided at recruitment. This
was to ascertain the reasons for her inability to attend and to arrange another contact
appointment for her. If women had been contacted on two occasions at different times of the

day without any response she was considered lost to follow-up. High-risk clinic attendance was
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fair, with a loss to follow-up of 0% to 31% of women with an abnormal R1.2° Table 5 gives an

overview of the number of women who attended the high-risk clinic.

6.6.4 Table 5. Number of women with abnormal RI who attended high-risk clinic

referral
Abnormal RI
attended HR
Recruited Normal Rl  Abnormal RI AEDF clinic
Site (N=7088)  (N=6169) (N=919) (N=87) (N=730)
n n (%) n (%) n (%) n (%)
10
0 () 0,
Pholosong 1111 883 (79.5%) 228 (20.5%) (0.90%) 157 (69.0%)
Dr Harry Surtie 509 467 (91.7%) 42 (8.3%) 6 (1.18%) 32 (72.2%)
Mafikeng 476 449 (94.3%) 27 (5.7%) 4 (0.84%) 22 (81.5%)
Tshilidzini 673 616 (91.5%) 57 (8.5%) 7 (1.04%) 52 (91.2%)
Bongani 629 520 (82.7%) 109 (17.3%) 9 (1.43%) 98 (89.9%)
General Justice 0 0 10 0
Gizenga Mpanza 1097 972 (88.6%) 125 (11.4%) (0.91%) 125 (100%)
14
Klerksdorp 982 919 (93.6% 63 (6.4%) (1.43%) 47 (74.6&)
18
Themba 749 582 (77.7%) 167 (22.3%) (2.40%) 107 (64.1%)
Dora Nginza 862 761 (88.3%) 101 (11.7%) 9 (1.04%) 90 (89.1%)
Mean 87.5% 12.5% 1.24% 730 (79.4%)
(95% Cl) (83.8; 92.3) (7.7:17.2) (ng)

RI= resistance index; AEDF= absent end diastolic flow; HR= high-risk

The follow-up of women with abnormal RIs was challenged by referral system issues such as

transport and social responsibilities. Financial cost of reaching the hospital was a major factor

influencing attendance of the high-risk clinic. In rural areas with large distances between the

PHC clinics and the hospital women found it difficult to meet the additional out-of-pocket

expenses required to attend at the referral hospital. All the Umbiflow™ study sites experienced

better follow-up rates from nearby clinics. Five clinics were in a radius of <5 km from the

hospital and 10 were 5-10 km away. The remaining four clinics were 11, 12, 35 and 41 km

from the hospital, respectively. The 100% follow-up rate achieved at General Justice Gizenga

Mpanza was due to the patient transport made available from the remote Sundumbili CHC to

the hospital. Regular outreach from Dora Nginza Hospital’s obstetric unit to PHC clinics
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assisted in women’s acceptance of the importance to follow-up at the high-risk clinic. It served
as a motivating factor as women were familiar with the doctors at the hospital. At the other
two study sites with a follow-up rate of more than 89% (Tshilidzini and Bongani) it was ob-
served that the study nurses had a very good rapport with the patients. The four study sites with

the highest high-risk follow-up rate had employed an advanced midwife as the study nurse.

6.6.5 Regular supervision and support

The central research team monitored the implementation of the Umbiflow™ screening on a
continuous basis. Continuous communication facilitated tasks, actions, and decision-making
during the training and implementation period. This allowed for adjustment when challenges
such as service provision protests, referral pathways gaps and follow-ups needed attention. We
conducted short weekly discussions (15-30 minutes depending on matters arising at the study
sites) with each of the study nurses through telephone and team viewer with a view to: get an
update on site data, recruitment and referrals; review and decide on changes in the process; and
facilitate support needs. All technical aspects pertaining to the Umbiflow™ probes were
addressed with the technical team through the CSIR. This included the initial troubleshooting
for all study sites related to the digital Umbiflow™ interface, namely testing software settings
and adjusting the probe sound. At some study sites the study nurse and data clerk were able to
remotely solve most of the technical issues. Two sites had issues with the probe and received
a new one in the course of the study. Discussions around stationary and equipment needs were
conducted with all sites (printing paper, printer cable, study booklets, referral forms, delivery
forms). Sites also reported on recruitment challenges such as identifying sufficient numbers of
eligible women on specific days of the week and the disruption of recruitment and screening
and the safety of patients and staff during national service provision protests. Two sites also
reported challenges with follow-up at the high-risk clinic due to unavailability of the head of
department; however, the reviews at these clinics could continue with the available medical
officers. One site also had to deal with the logistics of the relocation of a clinic site due to

renovations.

In addition to this continuous communication and virtual support for all the study sites, the
researcher also conducted site visits, once in the first quarter of implementation and thereafter
six-monthly. During the first site visit, we reviewed the study progress, recruitment, probe use,

screening process and progress, and the screening results and addressed any new challenges.
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The referral and follow-up of women identified with abnormal Rls were assessed and we also
reviewed the management protocol at the high-risk clinics and outcomes, if available at the

time of the visit.

At all study sites time was spent on reviewing the Doppler waveforms and attending to
waveform capturing, management plans and further troubleshooting. The review of the study
files included checking the correct completion of all files, the details on the high-risk clinic
forms, the tracing of women lost to follow-up and the data entry of delivery outcomes. Progress
with the implementation of the electronic birth register was also reviewed. Completed study
files were collected to be collated at the SAMRC Unit for data to be captured on RedCap
software. The same recruitment challenges mentioned during remote support also featured
during the onsite visits, namely finding women eligible for Umbiflow™ screening and the
effects of the national protests on recruitment and follow-up. At some study sites it was possible
for the study nurse to move to another recruitment clinic if there were no or few eligible women
available on a particular day. Support was also provided to the high-risk clinic teams and at
three sites the new specialists received further orientation in the Umbiflow™ study and

requirements for high-risk follow-up.

6.7 Implementation at the individual sites

The study started with training and recruitment in August 2017 in a stepwise fashion to allow
for appropriate support and quality assessment across the different study sites (see Figure 4).
The order of site implementation was purposive, according to site readiness and stakeholder

responsiveness. Site implementation started with stakeholder engagements and site visits.

Table 6 at the end of the chapter gives a more detailed overview of the implementation at each
of the individual study sites. Implementation was facilitated by stakeholder engagement and
continuous communication and support. Seven of the nine sites had DCST involvement and
good provincial and district involvement, which facilitated communication, facility discussions

and acceptance of the new innovation.

Post Umbiflow™ training, each team went back to their sites with an initiation plan that
addressed recruitment days at ANC clinics and follow-up days at the referral hospital’s high-
risk clinic. This also included site plans for where to recruit and where the study team would
be stationed within the recruitment facilities. All study sites recruited on multiple days of the

week and had one day of high-risk clinic at the referral hospital. Eight sites alternated between
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different clinics on different days of the week. Six study sites recruited participants in two
clinics and two study sites in three clinics on different days of the week; one study site had
only one clinic and recruited four days of the week (Tables 3 and 6). Alternating between
different recruitment sites affected recruitment numbers, as some clinics were busier on certain
days of the week and we could not achieve 100% recruitment at all the sites. Some PHC clinics
had their contacts for first pregnancy bookings on certain days of the week and Umbiflow™
screening on those days did not recruit a lot of women if they had booked early. Some late
bookers may also have been missed. In clinics where Umbiflow™ screening was not integrated
into the antenatal contact, some women may not have been offered the screening or may not
have been willing to wait for Umbiflow™ screening consultation. One of the challenges for
women was waiting times — waiting for their antenatal contact and then waiting for the

screening. This needs to be considered in future implementation work.

Study sites considered their local circumstances for determining the day of the week for
running the high-risk clinic. Wednesday was the most popular day, with only one site using a
Friday. One study site started out on a Monday but also moved to a Wednesday during

implementation.

All clinics at the nine sites had morning antenatal talks with all the pregnant women who
attended the clinic for that day, followed by one-on-one discussions with the women to check
for eligibility for recruitment and screening. The in-house nursing staff then referred eligible
women to the study team. All the clinics in two study sites were able to integrate Umbiflow™
screening into the routine antenatal care consultation, where a woman was assessed and had
her Umbiflow™ screening during the same consultation. Three study sites had the Umbiflow™
examination in the same room but with a different provider. The remaining four study sites had

the Umbiflow™ examinations after the antenatal consultation in a different room.

The integrated clinics reported that waiting times were unaffected and that there had been a
better patient flow, as the whole pregnancy was reviewed by the study nurse at the Umbiflow™
screening point. This arrangement was well received by facility staff, as the engagement
between the study and facility teams encouraged mutual support with patient care.

The majority of clinics and hospitals were near to each other, which facilitated patient follow-
up and meant decreased patient costs for follow-up. Larger distances between some PHC
clinics and the hospital might have impeded patient follow-up, especially if public transport

was scarce and no routine patient transport was available. One study site with a remote
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recruitment facility, a CHC with maternity services, had onsite patient transport that assisted
with referral to the hospital and high-risk clinic attendance. This study site also had an onsite
sonographer at the hospital who did sonars for their high-risk women. This was helpful to the
site team, as their high-risk women all had sonars done by the sonographer, followed by a
consultation with the specialists. It is therefore important to consider all the patient and facility

factors before implementation to allow for swift patient care.

In addition to the service provision protests already mentioned, there were other unforeseen
circumstances encountered in some of the sites. Firstly, there were delays that influenced the
commencement of Umbiflow™ screening. The delays included approval from one provincial
research committee and the setting up of the screening space in two clinics. Secondly, some
key team members relocated during the course of the study. One was the case of a new study
nurse that has already been mentioned. There was also a change in the head of department or

the specialist in charge of the high-risk clinic at three sites.

6.8 Lessons from integration and sustainable practice

Lessons learnt from the Umbiflow™ implementation will be valuable in future implementation
studies and scaling up Umbiflow™ screening. This section provides a flow diagram of the
decisions taken in the course of the study and a list of lessons learned for consideration in future

implementation and scale-up activities.

Three types of decisions were fundamental to the execution of the Umbiflow™ study”. Firstly,
stakeholders from national to facility level had to decide if and where the study would take
place and which facilities would be included. During the study there were management
decisions and patient care decisions. Management decisions pertained to the selection of
facilities and the set-up in each clinic, as well as to unforeseen circumstances such as low
recruitment numbers at some clinics and the management of the study during the national
service provision protests. Decisions on the patient care side pertained to the identification of
women with an abnormal Rl who were then referred to the high-risk clinic at the hospital.
Figure 5 gives a graphic depiction of the flow of decisions during the study. Figure 3 has a

more detailed flow diagram of the movement of patients with normal and abnormal RIs.
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6.8.1 Figure 5. Graphic depiction of the flow of decisions during the course of the

Umbiflow

™

study

Below is a list of important findings from the implementation of Umbiflow™ screening at the

study sites and some of the implications for future implementation and scale-up.

1.

Stakeholder involvement and continuous communication was crucial, especially in the

early stages of implementation:

« Assisted with acceptance and better integration.

- Encouraged and strengthened facility engagements and communication between
management and facility staff.

Recruiting and screening at PHC clinic level:

- Empowered the clinic healthcare providers.

- Enhanced their responsiveness to monitoring fetal growth and assessing for
placental insufficiency.

 Led to heightened awareness of the importance of recognising the pregnancy at risk.

Integrating Umbiflow™ screening into routine work required training and acceptance

from the staff. If Umbiflow™ screening is scaled up elsewhere in future:

- Considerations should be made for staffing, resources and arrangement of staff

duties to help integrate screening into routine work.
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Daily screening would be needed to ensure the coverage of all pregnant women.
Availability of pulsed-wave ultrasound at PHC clinics would allow outreach

doctors to evaluate placental function at the clinic.

Training and learning when Umbiflow™ screening is introduced:

There was a fast learning curve, with nursing teams able to use the probe after a
short period of training.

Onsite training allowed for better learning.

Peer learning was encouraged at the recruitment clinics through observation of the
study nurses, learning from them and feeling reassured that other staff too would be

able to use the Umbiflow™ device.

Communication:

Continuous communication with the study team allowed for timeous solutions and
planning of next steps, if necessary.

Use of team viewer allowed for real-time access to study data and information and
allowed troubleshooting issues to be solved timeously.

Good rapport between a study nurse and patients may have contributed to better

follow-up rates at some of the high-risk clinics.

Site support visits allowed for continuous stakeholder engagement:

Useful to the study team as data collection, data entry, recruiting and screening
challenges could be addressed and solutions could be sought timeously.

Study team reassured that they were conducting the study as planned.

Referral after introducing Umbiflow™ screening:

Facilitated improvement of the referral pathways and communication between the
different levels of care.

Available patient transport facilitated women’s attendance of the high-risk antenatal
clinic.

An open communication pathway, a functional referral system and transport would
in future assist screening and the further management of women identified with
abnormal Rls.

Outreach needs and possibilities to be considered in future — if the hospital has staff
to visit the clinics and if the clinic are able to book women to be seen by the outreach
doctors.

Continuum of care could be enhanced in urban areas with mobile populations by

ensuring that women who move from one area to another or who request to be
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referred to a different hospital receive a detailed referral letter that includes the
Doppler findings to enable the next health team to manage these women

appropriately

The referral hospitals accepted patients with surprising ease. This may perhaps not be

as big a factor as thought previously.

Four hospitals saw women with abnormal Rls during the usual high-risk antenatal
clinic, four had dedicated abnormal RI clinics and one hospital started with a
dedicated clinic but later changed to the usual high-risk clinic model.

With the further rollout of Umbiflow™ screening, each referral hospital must
establish a high-risk antenatal clinic for women with abnormal RIs, or re-organise
ANC to incorporate women identified with abnormal RI in the current high-risk
clinics at the hospital.

Neonatal services were not overrun and none of the neonatal teams reported new
challenges related to admissions of Umbiflow"-screened neonates.

However, neonatal services will need to be prioritised as more LBW and FGR
babies may be delivered. For such a screening system to function and be impactful
an established referral route with functional maternal and neonatal services is

crucial.

The Umbiflow™ equipment set was moved from clinic to clinic on a daily basis. It was

able to withstand a lot of handling and proved to be low on maintenance:

Only two high-volume sites required replacement of the probe cord. This
demonstrated how robust and durable the probes were. The new upgraded probes
are cordless and allow for even better mobility and accessibility.

The small thermal printers did not need any ink and did not require frequent paper

changes.

6.9 Factors still needing exploration

6.9.1 Acceptance of Umbiflow™ screening

What remains to determine is the acceptability of integrating Umbiflow"™ screening in routine
antenatal care services without additional staff and resources. This can be investigated with
consideration to the Umbiflow™ user perspective on time, ease of device use and waiting times.
The field notes of study teams and catchment area healthcare providers reported that the referral

hospitals saw the importance of screening. However, in one study site, maternity ward staff
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mentioned that they noticed that the majority of patients identified with abnormal RIs were
more likely to develop fetal distress and intrapartum care complications. Maternity staff at five
study sites mentioned that when they consulted with an Umbiflow™-screened woman, they
were more alert as they had noticed more antenatal and intrapartum care needs in the screened

women.

Field notes made at the time of implementation show that PHC clinic staff were excited to see
Umbiflow™ in practice. The clinic staff asked the study team to demonstrate how the device
worked and were keen to learn. In almost all the study sites, the PHC staff referred women they
were concerned about to the Umbiflow™ study nurses for assessment and a clinical opinion.
They also asked the study nurses about complicated patients needing a referral and for help in
reaching the referral hospital if they were struggling to make contact. This facilitated the
necessary referrals and improved communication between the clinics and the hospitals’ high-
risk antenatal clinics. Once recruitment was completed, the clinic staff at six of the study sites
requested the Umbiflow™ device to remain at their facilities for continuation of screening for
placental insufficiency. However, further engagement with stakeholders on the continued
effects of screening and future integration of Umbiflow™ is first needed in order to develop a

holistic plan on the way forward.

6.9.2 Flexibility in implementation

The unique circumstances in each study site needed to be constantly evaluated. This allowed
for time to address challenges and find feasible solutions. Three sites were affected by
provincial and national service provision protests and during those times recruitment was
halted or alternative arrangements were considered for screening and follow-up, for example
continued screening in areas where there was no protest, continuing the high-risk clinic if the
hospital was accessible, and telephonically checking up on women if their follow-up date was
affected by the protests to make alternative arrangements for follow-up. Changes in patient
flow within the health system may affect implementation and this needs to be considered and
solutions sought to assist with implementation progress. Two study sites adopted a different
model with integration in the antenatal contact. This allowed for better patient flow, less
waiting time, less consultation time and improved staff morale and interaction with the study
team. In future, different contextually responsive ‘models’ of Umbiflow " implementation

should be explored to enable a smooth transition to routine practice (see section 7).
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6.9.3 Integration of Umbiflow™ screening into routine antenatal care services

At the end of the Umbiflow™ study, the district management teams in KwaZulu-Natal,
Mpumalanga, Gauteng and the Free State requested Umbiflow™ screening to be introduced in
other PHC clinics in their catchment areas. Colleagues from other districts also requested to be

part of the study or to be considered in future for Umbiflow™ work.

Umbiflow™ only completed the first four stages of the stages-of-change model illustrated in
Table 1 above. For scaling up, Umbiflow™ screening needs to be integrated into routine
antenatal care services (Stage 5). Firstly, stakeholders (policy makers and implementers) have
to consider existing results from Umbiflow™ and other studies and decide on policy and scale-
up. Then Umbiflow™ screening and referral would be rolled out to all antenatal clinics in a
particular district or province as routine. The processes of the first four stages of change are
repeated for each province, district and facility and would include procurement and allocation

of essential resources, staff training and strengthening referral pathways.

Attending to the health system requirements needed to sustain and integrate screening and
management of women identified with abnormal RIs is essential for successful
implementation. The catchment areas need maternity and neonatal services adequate to manage
high-risk pregnancies and small neonates. This includes maternal and neonatal services such
as specialists or dedicated medical officers and paediatricians, a laboratory, a theatre(s), blood
services and functioning referral pathways. Of particular importance is the initial training of
antenatal nurses and doctors who would be responsible for conducting the Umbiflow™
screening. In Umbiflow™, the study nurses were an additional human resource who conducted
the examinations and helped share the daily clinical patient load. With any further rollout the

screening should be done by the nurses and doctors who are in the system already.

6.9.4 Towards sustainable Umbiflow™ screening in the health system

Once Umbiflow™ screening has been rolled out to all antenatal clinics in a particular
administrative area, screening has to be sustained and the referral pathways have to continue
being functional (see Table 1, Stage 6). Umbiflow™ equipment should become part of essential
equipment lists. This would only be possible if there is regular monitoring of the continued
implementation of Umbiflow™ screening and the impact on stillbirths. Knowledge, skills and
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support for Umbiflow™ screening should be continued to be provided to healthcare

professionals, especially novices.

6.10 Models for implementing and scaling up Umbiflow™ screening across antenatal
care services

For implementing and scaling up Umbiflow™ across antenatal care services in an
administrative or geographic area, policy makers and implementers need to make a number of
decisions on which model for the implementation of Umbiflow™ screening would be the most
appropriate for their context. A flexible model of implementation should be considered based
on the unique circumstances of each catchment area, taking into consideration the screening,
referral and transport availability in the area. Figure 6 presents the various implementation

components that emanated from the Umbiflow™ study. There are four components to consider:

1. The way Umbiflow™ screening will be done during the antenatal contact at each
individual clinic earmarked for Umbiflow™ services (blue)

2. The way in which the follow-up of women with abnormal RIs will be accommodated
in a high-risk clinic at the referral hospital (red)

3. Transport arrangements to facilitate access for women with abnormal RIs high-risk
antenatal care and treatment at the referral hospital (purple)

4. How the Umbiflow™ equipment will be distributed and managed between clinics and
implications for staffing requirements (green)

At the antenatal clinic, the clinic set-up may determine the patient flow (blue blocks in Figure
6). The ideal would be to have one point of contact for the ANC consultation and the
Umbiflow™ screening by the same staff member trained in the application of Umbiflow™. It
would be preferable to have at least two staff members trained in Umbiflow™ to cover for leave
and vacations of one of the two. Other options are having the consultations and the screening
in the same room, but done by different staff members or having the two activities in two
different rooms. In high-volume clinics with only one Umbiflow™-trained person, one of the

last two options may have to be considered.

154
© University of Pretoria



&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

‘Mix-and-match’ model components
Antenatal clinic Referral hospital
Umbiflow™ screening Transport for women with an Follow-up at high-risk clinic

abnormal umbilical artery
resistance index (RI)

1. Integratedin usual

1. Integrated contact— ANC

consultation plus screening by an antenatal high-risk
Umbiflow™-trained staff member Own transport ) clinic
OR
Patient transport
2. Same room with 2 beds: OR 2. Separate clinic for
(a) ANC consult by one staff Emergency women with abnormal
(b) Screening by one Umbiflow™- \_ medical services / RI

trained staff member

3. Obstetric doctors
do outreach to PHC
clinics for high-risk
follow-up

. — )
- District/hospital
3. Two different rooms: transport  OR

(a) ANC consult by one staff Own transport

(b) Screening by one Umbiflow™- ~—
trained staff

Sequence: (a) 2 (b) OR (b) =2 (a)

Umbiflow™ -Each clinic has own AND *Same equn'.lentrotated
. equipment between clinics
equipment

N *Screening by O/R *Special Umbiflow™ staff
Any combinationof1, 2 &3 and staffing onsite trained staff *Transport

6.10.1 Figure 6. Components for building implementation models for Umbiflow™
screening

Another choice to make pertains to the Umbiflow™ equipment and staffing for screening
(green blocks in Figure 6). The ideal would be for each clinic to have its own equipment and
have staff trained in Umbiflow™ screening. Where that is not possible, mobile devices with
specially trained nurses who rotate between clinics could be considered. A potential advantage
of having onsite screening equipment is higher coverage of women being screened and
implicitly better attendance of the high-risk clinic, but this requires training of large numbers
of staff to have a nursing team at each clinic that can screen women daily. The benefit of a
model with mobile equipment and rotation between clinics may allow for wider access and less
expense on procuring equipment, but would require additional staff and transport for the

travelling between clinics.

Part of the implementation model is to consider what would be the most efficient referral and
follow-up systems (red blocks in Figure 6). Screened women with an abnormal RI need to be
referred to the appropriate next level of care, which may be a regional, provincial tertiary or
central hospital. At the referral hospital these women could be seen during the usual high-risk
antenatal care clinic, which would mean that existing work- and patient flows could be
maintained. The second option would be a separate clinic with its own timeslot at the hospital,

which may be a practical or acceptable option for hospitals with large volumes of patients in
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the usual high-risk antenatal clinic. A third option would be for doctors at the hospital’s
obstetric unit to follow up high-risk women near to their homes though their outreach activities
to PHC facilities. Although this may allow for close to 100% follow-up of women and less cost
to the patient, this may not be possible in the case of clinics with low antenatal bookings.

Accessibility to high-risk antenatal follow-up is key for women with an abnormal RI. Transport
to and from clinics to the referral hospital is a crucial factor that affects follow-up (purple
blocks in Figure 6). In the Umbiflow™ sites, women stated transport costs as a reason for not
being able to attend hospital follow-up. Therefore, transport options should be worked out to
ensure that no woman is left behind in getting the necessary high-risk antenatal care. Feasible
solutions such as patient transport, involving emergency medical services, and outreach

services mentioned above should be considered to alleviate the financial burden on women.

6.11 Conclusion

This study across South Africa shows that, with commitment and resources at scale,
implementation efforts can be conducted. Implementation of the BANC Plus programme
demonstrated that an increase in antenatal contacts improved the detection of antenatal
hypertensive disorders in pregnancy. The implementation of Umbiflow™ screening
demonstrated that different clinical professionals can learn how to operate the Umbiflow™
device with ease. Integration into antenatal care can be achieved with commitment and
consideration to BANC Plus.

Umbiflow™ screening has demonstrated a significant impact on reducing stillbirths, which will
be beneficial for patient experience of care and for maternal and neonatal outcomes and will
empower healthcare providers. For sufficient integration and scaling up, resources and
maternal and neonatal facilities should receive prioritised consideration for better care and
better outcomes. This includes acceptance of the necessity for healthcare providers to screen
women at the PHC clinics, willingness to release healthcare providers for training, and a
reorganisation of patient flow. These actions may require additional resources. Furthermore,
there needs to be agreement on the referral process and acceptance by the receiving hospital of
the extra load on both maternity and neonatal services. This might require a shift in resources,

e.g. creating new referral clinics and extra beds in the neonatal service.

Implementation of Umbiflow™ screening across nine sites in South Africa was aided by

stakeholder engagement and continuous support. Findings and lessons from this Umbiflow™
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implementation can contribute to future Umbiflow™ scale-up innovations and help inform
decisions on improving antenatal care and pregnancy outcomes in South Africa and other

similar low and middle-income countries.

157
© University of Pretoria



6.12 References

1.

World Health Organization. WHO recommendations on antenatal care for a positive
pregnancy experience. Geneva: World Health Organization; 2016.
https://apps.who.int/iris/bitstream/10665/250796/1/9789241549912-enq.pdf (accessed
Oct 10, 2021).

Pattinson RC, Hlongwane TMAG, Vannevel V. Challenges to improve antenatal and
intrapartum care in South Africa. S Afr Med J. 2019; 109 (11b): 15-19.
https://doi.org/10.7196/SAMJ.2019.v109i11b.14248 (accessed Oct 10, 2021).
National Perinatal Morbidity and Mortality Committee (NaPeMMCo). Perinatal Problem
Identification Programme (PPIP) 2015-2017. South African National Department of
Health; 2018.

National Perinatal Morbidity and Mortality Committee (NaPeMMCo). Saving Babies

2014-2016: triennial report on perinatal mortality in South Africa. South African National
Department of Health; 2017.
https://www.westerncape.gov.za/assets/departments/health/napemmco_triennial report_2
014-2016_saving_babies.pdf (accessed Oct 10, 2021).

The Child Healthcare Problem Identification Programme (ChildPIP).

https://www.up.ac.za/centre-for-maternal-fetal-newborn-and-child-

healthcare/article/2857152/the-child-healthcare-problem-identification-programme
(accessed Oct 10, 2021).
Hlongwane TM, Bozkurt B, Barreix MC, Pattinson R, Giilmezoglu M, Vannevel V,

Tuncalp O. Implementing antenatal care recommendations, South Africa. Bull World
Health Organ 2021; 99: 220-227. https://d0i:10.2471/BLT.20.278945 (accessed Oct 10,
2021).

Moodley J, Soma-Pillay P, Buchmann E, Pattinson RC. Hypertensive diseases in
pregnancy: 2019 National guideline. S Afr Med J 2019; 109 (3 Suppl 1): S3-S16.
https://doi.org/10.7196/SAMJ.2019.v109i3.14104 (accessed Oct 18, 2021).

Lavin T, Preen DB, Pattinson R. Timing and cause of perinatal mortality for small-for-

gestational age babies in South Africa: Critical periods and challenges with detection.
Maternal Health Neonatol Perinatol 2016; 2: 11. https://doi.org/10.1186/s40748-016-
0039-4 (accessed Oct 18, 2021).

158
© University of Pretoria


https://apps.who.int/iris/bitstream/10665/250796/1/9789241549912-eng.pdf
https://doi.org/10.7196/SAMJ.2019.v109i11b.14248
https://www.westerncape.gov.za/assets/departments/health/napemmco_triennial_report_2014-2016_saving_babies.pdf
https://www.westerncape.gov.za/assets/departments/health/napemmco_triennial_report_2014-2016_saving_babies.pdf
https://www.up.ac.za/centre-for-maternal-fetal-newborn-and-child-healthcare/article/2857152/the-child-healthcare-problem-identification-programme
https://www.up.ac.za/centre-for-maternal-fetal-newborn-and-child-healthcare/article/2857152/the-child-healthcare-problem-identification-programme
https://doi:10.2471/BLT.20.278945%20
https://doi.org/10.7196/SAMJ.2019.v109i3.14104
https://doi.org/10.1186/s40748-016-0039-4
https://doi.org/10.1186/s40748-016-0039-4

10.

11.

12.

13.

14.

15.

16.

&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

@ YUNIBESITHI YA PRETORIA

Francesc F, Gardosi J. Intrauterine growth restriction: new concepts in antenatal care
surveillance, diagnosed and management. Am J Obstet Gynecol 2011; 204: 288-299.
https://doi.org/10.1016/j.ajog.2010.08.055 (accessed Oct 18, 2021).

Katz J, Lee AC, Kozuki N, Lawn JE, Cousens S, Blencowe H, et al. Mortality risk in

preterm and small for gestational age infants in low income and middle income countries:
a pooled country analysis. Lancet 2013; 382: 417-425. https://doi.org/10.1016/S0140-
6736(13)60993-9 (accessed Oct 18, 2021).

United Nations Inter-agency Group for Child Mortality Estimation (UN IGME). A
neglected tragedy: The global burden of stillbirths. New York: United Nations Children’s
Fund; 2020. https://www.unicef.org/media/84851/file/UN-1GME-the-global-burden-of-
stillbirths-2020.pdf (accessed Oct 18, 2021).

SAMRC/UP Maternal and Infant Health Care Strategies Unit. South African Framework

and Guidelines for Maternal and Neonatal Care during a Crisis — COVID-19 response
(Version 3.5), 16 February 2021.
https://www.samrc.ac.za/sites/default/files/attachments/2021-02-24/COVID-
19%20response%20MNH%20FRAMEWORK%20-

%20V 3.5%20%20%28updated%2016%20Feb%202021%29.pdf (accessed August 27,
2021).

Belizan M, Bergh AM, Cilliers C, Pattinson RC, Voce A, for the Synergy Group. Stages

of change: A qualitative study on the implementation of a perinatal audit programme in
South Africa. BMC Health Serv Res 2011; 11: 243. https://doi.org/10.1186/1472-6963-
11-243 (accessed Oct 18, 2021).

Bergh AM, Allanson E, Pattinson RC. What is needed for taking emergency obstetric and

neonatal programmes to scale? Best Pract Res Clin Obstet Gynaecol 2015; 29 (8): 1017-
1027. https://doi.org/10.1016/j.bpobgyn.2015.03.015 (accessed Oct 18, 2021).
Pattinson R, Kerber K, Waiswa P, Day LT, Mussell F, Asiruddin SK, Blencowe H, Lawn

JE. Perinatal mortality audit: counting, accountability, and overcoming challenges in

scaling up in low- and middle-income countries. Int J Gynaecol Obstet 2009; 107 (Suppl
1): S113-121, S121-122. https://doi.org/10.1016/].1jg0.2009.07.011 (accessed Oct 18,
2021).

Mufenda J, Gebhardt S, van Rooyen R, Theron G. Introducing a mobile-connected

umbilical Doppler device (UmbiFlow™) into a primary care maternity setting: Does this

reduce unnecessary referrals to specialised care? Results of a pilot Study in Kraaifontein,

159
© University of Pretoria


https://doi.org/10.1016/j.ajog.2010.08.055
https://doi.org/10.1016/S0140-6736(13)60993-9
https://doi.org/10.1016/S0140-6736(13)60993-9
https://www.unicef.org/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.pdf
https://www.unicef.org/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.pdf
https://www.samrc.ac.za/sites/default/files/attachments/2021-02-24/COVID-19%20response%20MNH%20FRAMEWORK%20-%20V3.5%20%20%28updated%2016%20Feb%202021%29.pdf
https://www.samrc.ac.za/sites/default/files/attachments/2021-02-24/COVID-19%20response%20MNH%20FRAMEWORK%20-%20V3.5%20%20%28updated%2016%20Feb%202021%29.pdf
https://www.samrc.ac.za/sites/default/files/attachments/2021-02-24/COVID-19%20response%20MNH%20FRAMEWORK%20-%20V3.5%20%20%28updated%2016%20Feb%202021%29.pdf
https://doi.org/10.1186/1472-6963-11-243
https://doi.org/10.1186/1472-6963-11-243
https://doi.org/10.1016/j.bpobgyn.2015.03.015
https://doi.org/10.1016/j.ijgo.2009.07.011

17.

18.

19.

20.

South Africa. PLoS One 2015; 10: e0142743. https://doi:10.1371/journal.pone.0142743
(accessed Oct 18, 2021).
PATH, SAMRC, CSIR. South Africa’s low-cost Doppler ultrasound is reducing stillbirths

and improving primary health care services. Daily Maverick. 27 Oct 2020.

https://www.dailymaverick.co.za/article/2020-10-27-south-africas-low-cost-doppler-

ultrasound-is-reducing-stillbirths-and-improving-primary-health-care-services/ (accessed
Oct 18, 2021).

Nkosi S, Makin J, Hlongwane T, Pattinson RC. Screening and managing a low-risk

pregnant population using continuous-wave Doppler ultrasound in a low-income
population: A cohort analytical study. S Afr Med J 2019; 109: 347-352.
https://doi:10.7196/SAMJ.2019.v109i5.13611 (accessed June 01, 2021).

Pattinson RC, Theron GB, Thompson ML, Lai Tung M. Doppler ultrasonography of the

fetoplacental circulation-normal reference values. S Afr Med J 1989; 76: 623-625.
https://www.ajol.info/index.php/samj/article/view/159981/149550 (accessed Oct 18,
2021).

Hlongwane T, Cronje T, Nkosi B, Pattinson RC. The prevalence of abnormal Doppler's of

the umbilical artery in a low-risk pregnant population in South Africa. EClinicalMedicine
2021; 34: 100792. https://d0i:10.1016/].eclinm.2021.100792 (accessed Oct 18, 2021).

160
© University of Pretoria


https://doi:10.1371/journal.pone.0142743%20
https://www.dailymaverick.co.za/article/2020-10-27-south-africas-low-cost-doppler-ultrasound-is-reducing-stillbirths-and-improving-primary-health-care-services/
https://www.dailymaverick.co.za/article/2020-10-27-south-africas-low-cost-doppler-ultrasound-is-reducing-stillbirths-and-improving-primary-health-care-services/
https://doi:10.7196/SAMJ.2019.v109i5.13611%20
https://www.ajol.info/index.php/samj/article/view/159981/149550
https://doi:10.1016/j.eclinm.2021.100792%20

&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

6.13 Chapter 6 Appendices

6.13.1 Figure 7. Timelines of Umbiflow™ implementation at the individual study sites

Pholosong 2017 2018 2019
Activity 1234567 89101112112 34567 89101112112 34567 89101112
Site engagement
Baseline assessment
Site feasibility
Umbiflow training
EBR training
BANC Plus
Umbiflow screening
Data collection
Site visits and follow-up

Dr Harry Surtie 2017 2018 2019
Activity 1234567 8910111211 2 3 4567 8910111211 2 3 456 7 8 91011 12

Site engagement
Baseline assessment
Site feasibility
Umbiflow training
EBR training
BANC Plus
Umbiflow screening
Data collection
Site visits and follow-up

Mafikeng 2017 2018 2019
Activity 1234567 89101112|1 2 3456 7 8910111211 2 3 4 5 6 7 8 910 11 13
Site engagement
Baseline assessment
Site feasibility
Umbiflow training
EBR training
BANC Plus
Umbiflow screening
Data collection
Site visits and follow-up

Tshilidzini 2017 2018 2019

Activity 1234567 89101112112 34567 89101112112 34567 89101112
Site engagement
Baseline assessment
Site feasibility
Umbiflow training
EBR training
BANC Plus
Umbiflow screening
Data collection
Site visits and follow-up

Bongani 2017 2018 2019

Activity 1234567 89101112012 34567 895101112112 3 456 7 8 91011 12
Site engagement
Baseline assessment
Site feasibility
Umbiflow training
EBR training
BANC Plus
Umbiflow screening
Data collection
Site visits and follow-up
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General Justice

2017

2018

2019

Activity

123456 789101112

Site engagement
Baseline assessment
Site feasibility
Umbiflow training

EBR training

BANC Plus

Umbiflow screening
Data collection

Site visits and follow-up

123456 789101112

1234567891011 12

Klerksdorp

2017

2018

2019

Activity

1234567 8 9101112

12345678 95101112

12345678 91011 12

Site engagement
Baseline assessment
Site feasibility
Umbiflow training

EBR training

BANC Plus

Umbiflow screening
Data collection

Site visits and follow-up

Themba

2017

2018

2019

Activity

123456 7895101112

123456 789101112

123456 7891011 132

Site engagement
Baseline assessment
Site feasibility
Umbiflow training

EBR training

BANC Plus

Umbiflow screening
Data collection

Site visits and follow-up

Dora

2017

2018

2019

Activity

123456 789101112

Site engagement
Baseline assessment
Site feasibility
Umbiflow training

EBR training

BANC Plus

Umbiflow screening
Data collection

Site visits and follow-up

123456 789101112

1234567891011 12
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6.12.2 Table 6. Overview of implementation at individual study sites

Characteristics and
processes

Site-specific description

Site 1: Pholosong (Brakpan)

Stakeholder engagement:

Meeting with Hospital CEO, Head of Department (HOD) and management
Meeting with clinics and clinicians

Meeting with combined management, including DCST and district
representatives on BANC Plus and Umbiflow™

Setting up the facilities:

Pholosong Hospital also runs an ANC clinic for low-risk women based on
geographic boundaries and was included as a recruitment site

Nokuthela Ngwenya MOU was included based on referral patterns and
PPIP data reports

Space identified at both recruitment sites

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: head of department (HOD) and sonographer

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Mamelodi study site (site in previous study)
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Nokuthela: separate consultation room dedicated for Umbiflow™ screening
Pholosong: small space created to labour ward for Umbiflow™ screening
and for high-risk patient follow-up (room with bed and table for screening
and sonar for the women with abnormal RIs)

Recruitment schedule:

Tuesday to Friday: Nokuthela Ngwenya MOU
Monday: Pholosong Hospital low-risk ANC clinic

High-risk clinic:

Initially Mondays, run by HOD and sonographer
Changed to Wednesday to coincide with support at usual high risk-clinic
(SAMRC Unit research staff visits on Wednesday)

Issues raised during
virtual support:

Digital Umbiflow™ interface:

- Testing software settings

- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, delivery forms)

Issues raised during onsite
visits:

Recruitment challenges (number of eligible women on specific days of the
week; national protests making facilities inaccessible due to safety reasons
for staff and patients)

Review of the study files (check that all forms are filled in correctly, high-
risk clinic forms are detailed and delivery outcomes are followed up)
Progress with implementation of electronic birth register

Most raised issue: Waveform capturing (checking the Doppler waveforms
and management plans)

Unforeseen circumstances
and other observations:

Delays in setting up the site and procuring equipment, resulting in a
recruitment delay of 3 weeks

Sonographer involvement on high-risk clinic days

Provincial, district and DCST not involved in team work
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Characteristics and
processes

Site-specific description

Site 2: Dr Harry Surtie (Upington)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, clinicians

Meeting with hospital CEO, HOD and management

Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
Meeting with combined management, including DCST and district
representatives for BANC Plus and Umbiflow™

Setting up the facilities:

Based on the PPIP data findings and unique circumstances of this area, 3
ANC clinics were identified for screening on different days of the week
Small town and all patients deliver at the hospital irrespective of their risk
category

At each clinic a dedicated Umbiflow™ consultation room where Umbiflow™
screening and the antenatal consultation done together by Umbiflow™ nurse

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: HOD and two medical officers

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Mamelodi study site
Electronic birth registers data entry

Clinic arrangements for
Umbiflow™ screening:

Screening and recruiting integrated into ANC contact/consultation

A consultation allocated to the study nurse

Umbiflow™ screening and antenatal consultation done by the study nurse at
all three clinics

Recruitment schedule:

Monday: Progress Clinic
Tuesday and Friday: Sara Strauss Clinic
Thursday: Louisvale Clinic

High-risk clinic:

Wednesday, run by HOD and 2 medical officers

Issues raised during
virtual support:

Digital Umbiflow™ interface (testing software settings and adjusting the
probe sound) — study nurse and data clerk able to remotely solve most of the
technical issues

Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)

Abnormal RI women and follow-up challenges (HOD on extended leave for
6 months, medical officers continued running the high-risk clinic)

How to address change in clinic location due to ongoing renovations.

New clinic venue was a community hall with partitions for ANC
consultations

Issues raised during onsite

Vvisits:

Flexibility to visit more than one clinic when the numbers are low at one
clinic.

Louisvale clinic further from hospital on opposite side of town and more
peri-urban and rural than the other 2 clinics

Recruitment challenges on certain days of the week. If no eligible women,
the study nurse was able to go to another clinic (this was promoted by good
communication between study nurse and the clinic staff)

Study files review of data entry, tracing women lost to follow up.

Progress with implementation of electronic birth register

Waveform capturing and saving the Umbiflow™ tracing
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Characteristics and
processes

Site-specific description

Unforeseen circumstances

and other observations:

Progress Clinic had renovation mid-year and the clinic was relocated to
local community hall — study team able to move with clinic and continue
recruiting

DCST actively involved, encouraged the study team and helped with BANC
Plus support

Site 3: Mafikeng Provincial (Mafikeng)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, clinicians

District team meeting to discuss Umbiflow™ and suitable clinics for this
initiative

Clinic visits with District management for site view and introductions at
clinics

Meeting with hospital CEO, HOD and management — invited to hospital
CEO office for discussion and approvals

Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™

Setting up the facilities:

Montshiwa Stadt Clinic has an ANC clinic container with one room and 2
beds
Monsthioa Town Clinic has space available — dedicated Umbiflow™ room

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: one specialist and one medical officer

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Mamelodi study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Montshiwa Stadt Clinic: ANC in clinic container — consultation room with
2 beds partitioned for privacy — women have ANC consult, and if illegible,
are offered Umbiflow™ screening on other side of room

Monsthioa Town Clinic had space available, with a consultation room
dedicated for Umbiflow™ screening on specific days of the week

Recruitment schedule:

Monday and Tuesday: Montshiwa Stadt Clinic
Thursday and Friday: Monsthioa Town Clinic

High-risk clinic:

Wednesday, run by specialist and medical officer

Issues raised during
virtual support:

Service provision protest disrupting recruiting and screening

Digital Umbiflow™ interface (testing software settings and adjusting the
probe sound) — study nurse and data clerk able to remotely solve most of the
technical issues

Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)

Issues raised during onsite

visits:

Clinic issues related to access during protest times

No clinic and hospital access during protest times. Hospital was more
accessible, and high-risk clinics continued, but local PHC clinics were
closed due to safety issues.

Study files (review; and equipment and stationary audits).

Delivery of equipment and stationary as per the study needs.

Progress with implementation of electronic birth register

Waveform capturing (checking the Doppler waveforms and management
plans)
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Characteristics and
processes

Site-specific description

Unforeseen circumstances

and other observations:

Study team adjustments when the initial high-risk clinic specialist relocated
to a different hospital — joined by new specialist — support visit for new
team member to actively take over the role in the high-risk clinic

Province severely affected by service provision for over 3 months protests
with no safe access to health care facilities — no recruitment during protest
months

Site 4: Tshilidzini hospital (Vembe, Thohoyandou)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, HOD, clinicians

District team meeting to discuss Umbiflow™ and suitable clinics for this
initiative

Clinic visits with District management for site view and introductions at the
clinics

Meeting with hospital CEO, HOD and management

Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
District formally involved in recruiting and appointing study team members
(study nurse and data clerk) — district advertisement, district shortlisting and
interview for both individuals

Setting up the facilities:

Only one recruitment site — one CHC

Thohoyandou CHC has a data clerk room available

Umbiflow™ recruiting and screening in same room as ANC consultation
Clinic consultation has a large room with two beds, one for the ANC
consultation and another for Umbiflow™ screening — partition available for
privacy

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: one specialist and one medical officer

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Mamelodi study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Umbiflow™ recruiting and screening in the same room
Clinic consultation has a large room with two beds, one for the ANC
consultation and another for Umbiflow™ screening — partition for privacy

Recruitment schedule:

Monday, Tuesday, Thursday and Friday: Thohoyandou CHC
Study nurse worked with clinic staff in same room — clinic staff did ANC
consultation and study nurse did Umbiflow™ screening in a partitioned
section of the room

High-risk clinic:

Wednesday, run by the medical officer
Umbiflow™ high-risk clinic integrated into main hospital high-risk clinic —
same day and setting

Issues raised during
virtual support:

Digital Umbiflow™ interface:

- Testing software settings

- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)

Issues raised during onsite

Vvisits:

Recruitment challenges during the national protests
Study files data entry and Doppler waveform review
Progress with implementation of electronic birth register
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Characteristics and
processes

Site-specific description

Waveform capturing (reviewing the Doppler waveforms and management
plans)
Delivery of equipment and study files

Other observations and

unforeseen circumstances:

Obstetric specialist relocated to the private sector

Site 5: Bongani (Welkom)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, HOD, clinicians.

District team meeting to discuss Umbiflow™ and suitable clinics for this
initiative

Clinic visits with District management for site view and introductions at the
clinics

Meeting with hospital CEO, HOD and management

Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
Meeting with clinicians and HOD - discussions on Umbiflow™ and BANC
Plus

DCST and Hospital management actively involved in study team
recruitment

Setting up the facilities:

Three clinics reviewed for possible inclusion — two included based on
feasibility and clinic space

Clinics had a dedicated Umbiflow™ consultation room with ANC
consultation in separate room

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: HOD and medical officers

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Pholosong study site
Electronic birth register data entry

Recruitment schedule:

Monday and Tuesday: Welkom Clinic
Wednesday and Thursday: Khotsong Clinic

High-risk clinic:

Wednesday, a dedicated abnormal RI clinic
Run by HOD and medical officers

Clinic arrangements for
Umbiflow™ screening

Dedicated Umbiflow™ consultation room at both clinics

Study nurse and facility staff worked together and when clinic was short
staffed study nurse did Umbiflow™ and ANC consultation at the same
setting

Issues raised during
virtual support:

Digital Umbiflow™ interface:

- Testing software settings

- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)
Recruiting numbers and referral pattern
Challenges with high-risk clinic if HOD not available for clinic — medical
officers available to review patients — study support of HOD

Issues raised during onsite

Visits:

Recruitment challenges during the national protests
Study files data entry and Doppler waveform review
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Characteristics and
processes

Site-specific description

Progress with implementation of electronic birth register, three hospitals for
delivery outcomes

Waveform capturing and review waveforms

Delivery of equipment and study files

High-risk clinic support

Collecting completed study files for collation

Other observations and

unforeseen circumstances:

Change of HOD during recruiting time — new head joined study team
Change in high-risk clinic team, with new HOD and staff rotations
Thabong Clinic reviewed, but not included as a recruitment site due to
space and patient flow issues

Three delivery sites included for the implementation of the electronic birth
register (Virginia, Thusanong and Bongani Hospitals)

Site 6: Klerksdorp (Klerksdorp)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, Head of Department, clinicians

District team meeting to discuss Umbiflow™ and suitable clinics for this
initiative

Clinic visits with District management for site view and introductions at the
clinics

Meeting with hospital CEO, Head of Department, and management
Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
Meeting with clinicians and HOD, discussions on Umbiflow™ and BANC
Plus

Hospital safety group discussion

DCST actively involved with identifying feasible study nurse and data clerk
to join the team

Setting up the facilities:

Jouberton clinic: one room — two bed — partition for privacy
Empilisweni clinic: dedicated Umbiflow™ room

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: HOD, specialist and medical officers

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Pholosong study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Jouberton clinic: large room with ANC consultation with two beds, one for
ANC consultation and another for Umbiflow™ screening — partition for
privacy — after ANC consultation, women offered Umbiflow™ screening
Empilisweni clinic: dedicated Umbiflow™ room on specific days of the
week

Recruitment schedule:

Monday and Thursday: Jouberton Clinic
Wednesday and Friday: Empilisweni/Town Clinic

High-risk clinic:

Wednesday’s run by the specialist and medical officers
Abnormal RI clinic incorporated in hospital’s main high-risk clinic

Issues raised during
virtual support:

Digital Umbiflow™ interface:

- Testing software settings

- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)
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Characteristics and
processes

Site-specific description

Recruiting numbers and referral pattern, challenges with high-risk clinic
when the team changed

Issues raised during onsite
visits:

Recruitment challenges during the national protests (North West province
most affected)

Study files data entry and Doppler waveform review

Progress with implementation of electronic birth register, three hospitals for
delivery outcomes

Waveform capturing and review waveforms

Delivery of equipment and study files

High-risk clinic support

Taking completed study files back for collation

Other observations and
unforeseen circumstances:

Empilisweni Clinic recruitment delays due to space and other programmes
at the facility — Umbiflow™ screening on days when other programmes were
not at the clinic (shared space with these projects)

Study nurse relocated — DCST assisted with identifying new study nurse
Recruitment paused while waiting for new study nurse to complete her
training

Site 7: General Justice Gizenga Mpanza (KwaDukuza, Stanger)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, HOD, clinicians

Meeting with combined management, including DCST and district
representatives for BANC Plus and Umbiflow™

Meeting with HOD and management

Meeting with clinics, clinicians and sonographer

Setting up the facilities:

Both clinics had dedicated Umbiflow™ screening room
ANC consultation integrated with screening in same setting

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors and sonographer
Hospital team: HOD, specialist, medical officers and sonographer

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Pholosong study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Study nurse reviewed pregnancy — did ANC consultation and Umbiflow™
screening together in both clinics

Recruitment schedule:

Monday and Thursday: Sundumbili CHC
Tuesday and Friday: KwaDukuza Clinic

Day for high-risk clinic:

Wednesday, women seen by sonographer and doctors
Clinic combined with hospital’s regular high-risk clinic

Issues raised during
virtual support:

Digital Umbiflow™ interface:
- Testing software settings
- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)
Recruiting numbers and referral pattern
Probe issues that resulted in a need for a new probe delivery

Issues raised during onsite
visits:

Study files data entry and Doppler waveform review
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Characteristics and
processes

Site-specific description

Progress with implementation of electronic birth register ad delivery
outcome data entry

Waveform capturing and review of waveforms

Delivery of equipment and study files

High-risk clinic support

Taking study files back to SAMRC Unit office for collation

Other observations and

unforeseen circumstances:

Sonographer involvement on high-risk clinic days
Patient transport available between Sundumbili CHC and the hospital

Site 8: Themba (Kabokweni)

Stakeholder engagement:

Site discussions with Province, District, hospital management, clinics,
DCST, HOD, clinicians

District team meeting to discuss Umbiflow™ and suitable clinics for this
initiative

Clinic visits with District management for site view and introductions at the
clinics

Meeting with hospital CEO, Head of Department, and management.
Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
DCST lead clinic visits

Meeting with clinicians and HOD, discussions on Umbiflow™ and BANC
Plus

DCST and nursing management team actively involved with identifying
study nurse and data clerk to join the team

Setting up the facilities:

Phola and Bhuga had a dedicated Umbiflow™ room

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: HOD, specialist and medical officer

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Pholosong study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Dedicated Umbiflow™ room at both clinics

Recruitment schedule:

Monday and Wednesday: Phola Clinic
Tuesday and Friday: Bhuga Clinic

High-risk clinic:

High-risk clinic at hospital Monday-Friday
Friday dedicated for the abnormal RI clinic

Issues raised during
virtual support:

Digital Umbiflow™ interface:
- Testing software settings
- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)
Recruiting numbers and referral pattern

Issues raised during onsite

Vvisits:

Study files data entry and Doppler waveform review
Progress with implementation of electronic birth register
Waveform capturing and review waveforms

Delivery of equipment and study files

High-risk clinic support
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Characteristics and
processes

Site-specific description

Other observations and
unforeseen circumstances:

Delay in approval from provincial research committee resulting in a
recruitment delay of 3 weeks

Study team able to recruit at 2 clinics on the same day based on patient
numbers

Labour ward and ANC clinic team reported more fetal distress in screened
HR women

Site 9: Dora Nginza (Ggeberha)

Stakeholder engagement:

Hospital CEO, HOD, clinics, clinicians

Meeting with hospital CEO, HOD and management

Meeting with clinics and clinicians discussing BANC Plus and Umbiflow™
Meeting with clinicians and HOD — discussions on Umbiflow™ and BANC
Plus

HOD actively involved with identifying study nurse and data clerk to join
the team

Setting up the facilities:

Both clinics had space available for a dedicated Umbiflow™ room

Composition of onsite
study team:

Study nurse, data clerk, hospital doctors
Hospital team: HOD, Specialist, registrars

Training of study nurse
and data clerk:

Training in Pretoria (10 days)
Practical at Pholosong study site
Electronic birth register data entry

Clinic arrangements for
Umbiflow™ screening:

Both clinics had space and multiple consultation rooms
Umbiflow™ had a dedicated consultation room

Recruitment schedule:

Monday and Thursday: Motherwell CHC
Tuesday and Friday: Kwazakhele Clinic

Day for high-risk clinic:

Wednesday, run by Head of Department, specialists and registrars
Dedicated abnormal RI clinic

Issues raised during
virtual support:

Digital Umbiflow™ interface:
- Testing software settings
- Adjusting the probe sound
Stationary and equipment needs (printing paper, printer cable, study
booklets, referral forms, and delivery forms)
Recruiting numbers, data entry and referral pattern

Issues raised during onsite
visits:

Study files data entry and Doppler waveform review

Progress with implementation of electronic birth register, and data entry
Delivery of equipment and study files

Taking complete files back to UPMRC for collation and RedCap entry
High-risk clinic support.

Other observations and
unforeseen circumstances:

Clinics have specialist visits weekly, this assisted with high-risk clinic
booking.

Local service-delivery protests in the area

Provincial, district and DCST not involved in team work
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6.13.3 Table 7. Umbiflow™ recruiting primary healthcare clinic characteristics

Umbiflow™ implementation sites

Indicator: Clinics Pho Upi Maf Tshi Bong The Klerk Gen Dor
Healthcare workers
Staff availability,
nursingcapacity yes yes yes yes yes yes yes yes yes
Umbi-sister yes yes yes yes yes yes ey ;;;] e yes yes
Data capturer, clerk yes yes yes yes yes yes yes yes yes
Training and skills yes yes yes yes yes yes yes yes yes
Time, availability
(duration) yes yes yes yes yes yes yes yes yes
Site facility
Umbi area yes same yesas  yesas yes yes yes as same yes
settingg ANC  ANC ANC setting
Accessibility yes yes yes yes yes yes yes yes yes
Transport available yes yes yes yes yes yes yes yes yes
Distance to hospitals yes yes yes yes yes yes yes yes yes
Distance to other clinics  yes yes yes yes yes yes yes yes yes
Equipment (provided)
Umbiflow™ probe yes yes yes yes yes yes yes yes yes
Laptop yes yes yes yes yes yes yes yes yes
Thermal printer yes yes yes yes yes yes yes yes yes
Referral route
Referral hospital yes yes yes yes yes yes yes yes yes
Distance, accessibility near né&far near ipntsg n&far n&far near far far
Transportation of
patients yes yes yes yes yes yes yes yes yes
EMS yes yes yes yes yes yes yes yes yes
Data
Collection and
recording yes yes yes yes yes yes yes yes yes
Reporting and outcomes  yes yes yes yes yes yes yes yes yes
Data storage yes yes yes yes yes yes yes yes yes
Audits yes yes yes yes yes yes yes yes yes
PPIP use yes yes yes yes yes yes yes yes yes
Birth register yes yes yes yes yes yes yes yes yes
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Umbiflow™ implementation sites

Indicator: Clinics Pho Upi Maf Tshi Bong The Klerk Gen Dor
Referral hospitals
Local transport yes yes yes yes yes yes yes Yes
Pat_ie_nt transport by no no no no no no yes No
facility
Pho = Pholosong; Upi = Dr Harry Surtie; Maf = Mafikeng, Tshi = Tshilidzini; Bong = Bongani; The = Themba;
Klerk = Klerksdorp; Gen = General Justice Gizenga Mpanza; Dor = Dora Nginza; Umbi = Umbiflow;
EMS = emergency medical services; PPIP = Perinatal Problem Identification Programme
6.13.4 Table 8. Umbiflow™ referral hospitals characteristics
Umbiflow™ implementation sites
Indicator: Hospitals Pho Upi Maf Tshi Bon Them Klerk Gen Dora
Healthcare workers
Staff availability, numbers, capacity yes yes yes yes yes  Yes yes yes  yes
Obstetrics doctor yes yes yes yes yes  Yes yes yes  yes
Sonographer team yeS no no no no no no yes  no
Umbi-sister yes yes yes yes yes  YesS yes yes  yes
Data capturer, clerk yes yes yes yes yes  yes yes  yes  yes
Training and skills yes yes yes yes yes  yes yes yes  yes
Time, availability yes yes yes yes yes  Yes yes yes  yes
Neonatal facility yes yes yes yes yesS  Yes yes yes  yes
Neonatal doctor yes yes yes yes yes  Yes yes  yes  yes
Site facility
Umbi-specific area yes yes yes yes yesS  Yes yes yes  yes
Accessibility yes yes yes yes yes  Yes yes yes  yes
Transport yes yes yes yes yesS  Yes yes  yes  yes
Referral system yes yes yes yes yeS  yes yes  yes  yes
Surrounding area, hospital yes yes yes yes yes  Yes yes yes  yes
EMS availability yes yes yes yes yes  Yes yes yes  yes
Level of hospital R R P R R R T T T
Equipment
Ultrasound with Doppler function yes yes yes yes yes  Yes yes yes  Yes
Umbiflow™ yes yes yes yes yes  yesS yes  yes  yes
Theatre available yes yes yes yes yes  Yes yes yes  yes
Blood products available yes yes yes yes yes  Yes yes yes  yes
ANC high-risk clinic yes yes yes yes yes  Yes yes yes  yes
Steroids yes yes yes yes yeS  Yes yes  yes  yes
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Umbiflow™ implementation sites

Indicator: Hospitals Pho Upi Maf Tshi Bon Them Klerk Gen Dora

Management Protocols

Protocols and guidelines yes yes yes yes yes  Yes yes yes  yes
Doctors yes yes yes yes yesS  Yes yes  yes  yes
ESMOE drills yes yes yes yes yes  yes yes yes  yes
Neonatal unit

Doctor - staff yes yes yes yes yes  Yes yes yes  yes
NICU yes yes yes yes yes  yes yes yes  yes
Neonatal observation/nursery yes yes yes yes yes  Yes yes yes  yes
Equipment: care for >1kg neonate yes yes yes yes yes  Yes yes  yes  yes
Data

Collection and recording yes yes yes yes yes  yes yes yes  yes
Reporting and outcomes yes yes yes yes yes  Yes yes  yes  yes
Data collection, storage, filling yes yes yes yes yes  Yes yes yes  yes
Audits yes yes yes yes yes  Yes yes yes  yes
PPIP yes yes yes yes yes  yes yes yes  yes
Maternity register yes yes yes yes yes  Yes yes  yes  yes

Pho = Pholosong; Upi = Dr Harry Surtie; Maf = Mafikeng; Tshi = Tshilidzini; Bong = Bongani; The = Themba;
Klerk = Klerksdorp; Gen = General Justice Gizenga Mpanza; Dor = Dora Nginza; Umbi = Umbiflow;

EMS = emergency medical services; ANC = antenatal care; ESMOE = Essential Steps in Managing Obstetric
Emergencies; NICU = neonatal intensive care unit; PPIP = Perinatal Problem Identification Programme

6.13.5 Table 9. Catchment area stakeholder engagements

Sites District Mx  DCST Mx Clinic Mx Hospital Mx Obstetrics Paediatrics
Pholosong Partial Partial Partial Involved Involved Involved
Dr Harry Surtie  Involved Involved Involved Involved Involved Involved
Mafikeng Involved Involved Involved Involved Involved Involved
Tshilidzini Involved Involved Involved Involved Involved Involved
Bongani Involved Involved Involved Involved Involved Involved
Klerksdorp Involved Involved Involved Involved Involved Involved
GJGM Involved Involved Involved Involved Involved Involved
Themba Involved Involved Involved Involved Involved Involved
Dora Nginza Partial Partial Involved Involved Involved Involved

Mx = Management; DCST = district clinical specialist team; GJGM = General Justice Gizenga Mpanza
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Conclusion and Recommendations

This thesis was developed to test the effect of introducing Basic Antenatal Care Plus and

Umbiflow™ on antenatal care and perinatal mortality in South Africa.
The key findings in the discussed chapters are as follows:

Chapter 1: Implementing antenatal care recommendations, South Africa

The basic antenatal care (BANC) guidelines were based on the previous World Health
Organization (WHO) guidelines and were adjusted to a new antenatal package (BANC Plus)
based on the new WHO Guidelines. The South African National Department of Health
accepted the new antenatal care package and it was implemented in April 2017. The new
package focuses on specific contacts and the number of contacts are increased to a minimum
of eight. We monitored the implementation and supported 4 catchment areas. There was a
steady increase in the number of contacts over the one year period. The mean visits being
4.76, 4.87, 5.46, 5.36 and 5.90 for March, July, September, November and February
respectively. More women with hypertensive disorders in pregnancy were detected and there
was an average of 30% increase in hypertensive disorders in pregnancy detection from the
baseline in March 2017 to February 2018. Overall, women were visiting the clinic more
often, the blood pressure was taken at most antenatal clinic contacts, an increasing number of
women with hypertensive disorders in pregnancy were detected and an increasing number of
women with hypertensive disorders in pregnancy detected had the appropriate management
action taken. The observed trends in maternal and perinatal mortality since implementation of
the package are encouraging, with a trend of decreasing perinatal mortality shown in some
districts. Mpumalanga province has demonstrated a significant reduction in stillbirths and
perinatal mortality due to HDP when studying trends before and after the introduction of
BANC Plus.

This demonstrated that with all stakeholders’ commitment, allocation of resources and health
system support evidence-based recommendations can be implemented at scale. Furthermore,
involving multiple stakeholders allowed for consideration of diverse circumstances across the
diverse catchment areas in South Africa. This allowed the different catchment areas to
consider the concept of next-level of expertise; an innovative approach that promotes access

to expert care to all women though having a medium-to-high-risk expert services at the
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primary healthcare level. This will inform global work in antenatal care, and help develop

different models of referral and care for women with identified antenatal problems.

Chapter 2: Antenatal detection and prevention of stillbirths and fetal growth restriction
in low- and middle-income countries: a gap in current knowledge

Even with antenatal care programs, adverse pregnancy outcomes prevail. Nearly 2.0 million
stillbirths occur globally, this remains a global health concern particularly in low- and
middle-income countries (LMIC). It is estimated that a proportion (25-50%) of fetal deaths
are due to fetal growth restriction (FGR) secondary to placental insufficiency. This represents
a significant proportion of stillbirths in LMIC. Continuous wave Doppler ultrasound of the
umbilical artery can detect placental insufficiency and is suitable for screening a pregnant

population and thus might be a suitable tool to help reduce antenatal stillbirths.

The number of stillbirths in low-risk ‘healthy’ women is high, particularly in LMICs.
Determining the prevalence of abnormal Doppler and absent end diastolic flow in South
Africa may help identify the low-risk mother carrying a high-risk fetus.

Umbilical artery Doppler screening may help reduce the enormous load of unexplained
stillbirths and motivate policy makers to integrate other innovative screening programs into

routine antenatal care.

Chapter 3: The prevalence of abnormal Doppler’s of the umbilical artery in low-risk
pregnant women in South Africa

The prevalence and use of umbilical artery Doppler in women with high-risk pregnancies has
been shown to reduce perinatal deaths. However, the use of umbilical artery Doppler in low-
risk women needed further evaluation. The prevalence of abnormal resistance indices was
found to be 13.0% in low-risk antenatal South African populations, this was higher than
reported in high-income countries. The prevalence of absent end diastolic flow (AEDF) was
1.2%, this was comparable to another South African study, and is about ten times higher than
that previously recorded in high-income countries. The prevalence of small for gestational
age babies in this screened population was significantly higher in the abnormal RI group
(23.1% vs 32.1%). This study also demonstrated that Umbiflow™ screening is an effective
tool for detecting fetal growth restriction as neonates with an abnormal resistance index had

lower birthweights across all growth centiles. The fetuses were smaller at birth, irrespective
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of their gestational age at the time of delivery. Use of Umbiflow™ Doppler has the added
benefit over conventional imaging ultrasound in that it identifies placental insufficiency
irrespective of fetal size. There was a statistical difference in perinatal mortality between the
screened population with abnormal resistance indices demonstrating a higher perinatal
mortality (21.4/1000 vs 9.8/1000) than those with normal resistance indices. Screening a low

risk pregnant population with Umbiflow™ detected the fetus at risk of adverse outcome.

The high prevalence of AEDF (1.2%) in a pregnant population classified as having low-risk

pregnancies warrants screening in South Africa.

Chapter 4: Preventing antenatal stillbirths: An innovative approach for primary
healthcare

Stillbirths remain a challenge in low- and middle-income countries. The majority are
unexplained, and the mothers are clinically healthy women, assumed to be carrying healthy
pregnancies. As a follow-on from the prevalence study the mortality was assessed in the
cohort and a similar cohort from the same geographical area and attending the same clinics.
There were 66 stillbirths in the 6536 number of screened women in the study group with
delivery outcomes and 193 stillbirths in the 10832 women attending the same antenatal
clinics who did not have an Umbiflow™ Doppler screening (control group 1) and 152
stillbirths in 98110f the same women with no detected antenatal complications (control group
2). The stillbirth rate was significantly reduced in the screened population (10.1/1000 births),
compared to a stillbirth rate of 17.8/1000 (RR 0.57, 95 CI 0.29-0.85) births in control group
of pregnant women not screened, attending the same antenatal clinics. When pregnant women
who developed antenatal complications in the control were removed, there was still a
significant reduction in the stillbirth rate in the screened population 10.1/1000 vs 15.5/1000
(RR 0.65, 95 C1 0.36-0.94). Umbiflow™ screening was associated with a significant
reduction in stillbirths (35% — 43%).

This study demonstrates that screening a low-risk pregnant population with umbilical artery
Doppler coupled together with a standard management protocol can substantially reduce the

prevalence of antenatal stillbirths in the South African setting.
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Chapter 5: The outcome of absent end diastolic flow (AEDF) in fetuses of clinical
healthy pregnant woman in South Africa

The prevalence and outcome of AEDF in low-risk pregnancies has not been explored
particularly in low- and middle-income countries. AEDF is a recognised phenomenon in
high-risk pregnancies, and is associated with adverse perinatal outcomes. This study
demonstrated that without appropriate intervention and management, AEDF leads to
stillbirths (4 of 5 women detected as having fetuses with AEDF and declining treatment had
antenatal stillbirths). This study demonstrated a prevalence of 1.2% (87 women) in otherwise
previously healthy low-risk women. Of these, 21 (24.1%) developed hypertensive disorders
in pregnancy, only 23 (26.4%) were HIV reactive on antiretroviral therapy. The neonates
identified from the pregnancies; 61 (71.8%) were low birthweight and 56 (64.4%) were small
for gestational age. The perinatal mortality was 91.9/1000 births, this was high mainly due to
the 5 women who declined treatment and subsequently had adverse outcomes (4 of them had
stillbirths). If the 5 cases are excluded the PNMR is 48.8/1000 births. There was only one
neonatal death, this indicates that if the fetus with AEDF is detected and actively managed

they do not become neonatal deaths, but survive.

If not detected and appropriately managed, AEDF leads to stillbirths, however appropriate
management leads to survival past the neonatal period. The high prevalence of AEDF
provides strong evidence that fetal growth restriction is a major cause of stillbirths in South

Africa and this further justifies screening in South Africa.

Chapter 6: Implementing Umbiflow across nine sites in South Africa

Implementation of Umbiflow™ screening across nine sites in South Africa was aided by
stakeholder engagement and continuous support. This study demonstrated that with
commitment from stakeholders and resource allocation at scale implementation efforts can be
achieved. The implementation of Umbiflow™ screening demonstrated that different clinical
professionals can learn how to operate the Umbiflow™ device with ease, and the learning

curve is fast.

A flexible model of implementation should be considered based on the unique circumstances
of each catchment area, taking into consideration the antenatal programme, screening
feasibility, referral and transport availability in the area. Integration into antenatal care can be

achieved with commitment and consideration to health system pathways.
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Antenatal clinic
Umbiflow™ screening

1. Integrated contact— ANC
consultation plus screening by an
Umbiflow™-trained staff member

2. Same room with 2 beds:

(a) ANC consult by one staff

(b) Screening by one Umbiflow™-
trained staff member

3. Two different rooms:

(a) ANC consult by one staff

(b) Screening by one Umbiflow™-
trained staff

Sequence: (a) =2 (b) OR (b) =2 (a)

Any combinationof1, 2 &3

Transport for women with an
abnormal umbilical artery
resistance index (RI)

{ Own transport
OR
Patient transport
OR
Emergency

\ medical services /

. )
District/hospital
transport OR

Own transport
- @ J

‘Mix-and-match’ model components

Referral hospital
Follow-up at high-risk clinic

1. Integrated in usual
antenatal high-risk
clinic

2. Separate clinicfor
women with abnormal
RI

3. Obstetric doctors
do outreach to PHC
clinics for high-risk
follow-up

*Each clinic has own

Umbiflow™ ;
. t equipment
eqmpmtan *Screening by
and staffing onsite trained staff

*Same equipment rotated

AND .
/ between clinics
*Special Umbiflow™ staff
*Transport

Figure 1. Components for building implementation models for Umbiflow™ screening

Lessons from this Umbiflow™ study can contribute to future Umbiflow™ scale-up

innovations and help inform decisions on improving antenatal care and pregnancy outcomes

in South Africa and other similar low- and middle-income countries.

Summary:

The finding in this thesis are:

1. Implementation of the new WHO recommendations for antenatal care increase the

number of antenatal contacts and the detection of women with hypertensive disorders

of pregnancy (and a later study has shown a decrease in stillbirths due to HDP).

2. South Africa has a high prevalence of undetected severe placental disease (AEDF) in

women classified as having low-risk pregnancies

3. Action taken once the fetuses were identified resulted in a major reduction in the

number of stillbirths.

4. If left unmanaged, women with severe placental disease (AEDF) will mostly have

antenatal stillbirths.
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5. Screening of pregnant women classified as having low-risk pregnancies, although it
increases the burden on the referral hospitals, screening does not result in increased
neonatal deaths.

6. Thus, screening of women with low-risk pregnancies with continuous wave Doppler
ultrasound (e.g. Umbiflow™) should be integrated into the BANC Plus package.
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Recommendations:

These findings have challenged us to re-imagine antenatal care, where BANC Plus including

Umbiflow™ at 28-34 weeks’ gestation should be integrated into antenatal care, this will

provide a practical solution to improve the antenatal experience of care and pregnancy

outcomes by reducing stillbirths until other prevention strategies are available. The

Umbiflow™ device is ideally suited for nationwide scale up and recommendations to aid

implementation and consideration are as follows:

1.

Low-risk pregnant women should be offered placental insufficiency screening using
the Umbiflow™ device. The screening can be offered between 28-34 weeks’
gestation.

Low-risk women identified with abnormal Doppler resistance indices should be
referred to the appropriate next level of care for further assessment and clinical
management to optimise improve pregnancy outcomes.

Catchment areas should establish functional referral pathways, with functional
communication between low and high level facilities and emergency medical
services.

a. Women identified with abnormal Doppler resistance indices to be referred
appropriately to hospital for further assessment.

b. Open and functional communication should be encouraged between healthcare
providers at the different levels of care.

c. Available patient transport should be utilised to assist in aiding women to
reach the hospital.

Create a high-risk clinic at the appropriate referral hospital for women with abnormal
resistance indices. This can be considered based on local circumstances and women
should be invited to attend regular hospital high-risk antenatal clinic or attend an
abnormal Doppler clinic were available.

a. Women with abnormal resistance indices should be offered appropriate
management based on their clinical findings. This can be achieved by adhering
to a standard management protocol, including admission of women with
absent end diastolic flow, offering antenatal corticosteroids to women with a
gestation below 34 weeks who are at an increased risk of preterm delivery,

cardiotocogram for women admitted with abnormal Doppler and fetal growth
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and Doppler monitoring and recommending delivery at appropriate time based
on the clinical findings.

b. Women identified with abnormal resistance indices are at an increased risk of
fetal growth restriction and extra follow-up and growth monitoring should be
done. Umbiflow™ can differentiate between two populations of fetuses, those
who are growth restricted and those not growth restricted.

c. Encourage women to attend the high-risk clinic follow up and consider
transport availability.

d. Recognise that untreated absent end diastolic flow potentially leads to
mortality, and timely and appropriate intervention may save lives.

e. Recognise that fetuses with abnormal resistance indices can develop absent
end diastolic flow and need follow-up and appropriate management.

5. Integrate Umbiflow™ into BANC Plus contact. This can be considered as a review
contact where the whole pregnancy is reviewed.

6. For implementing and scaling up Umbiflow™ across antenatal care services policy
makers and implementers need to make considered decisions on which model for
implementation of Umbiflow™ screening would be the most appropriate for their
context. A flexible model of implementation should be considered based on the
unique circumstances of the catchment area, taking into consideration the screening,
referral and transport availability in the area. There are components to consider:

a. The way Umbiflow™ screening will be done at individual clinics earmarked
for Umbiflow™ screening.

b. The way in which the follow-up of women with abnormal resistance indices
will be accommodated at high-risk clinics at the referral hospitals.

c. Transport arrangements to facilitate access for women with abnormal
resistance indices to reach the high-risk antenatal care and recieve treatment at
the referral hospital.

d. Consider how the Umbiflow™ equipment will be distributed and managed
between clinics.

e. Consider Umbiflow™ screening implications for staffing requirements (screen
at individual clinics, rotate the equipment, rotate the healthcare professionals
screening, screen during antenatal contact, and screen after the antenatal

contact).
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7. Consideration to resource allocation and improvement of neonatal services and
resources. This also involves working together harmoniously between the clinics and
hospital obstetrics and neonatal and paediatric department. This also includes
stakeholder involvement and management ensuring that appropriate resources are
available in neonatal care for improved service provision.

8. Healthcare facilities should continue to implement BANC Plus, and find innovative
ways to manage the increased number of contacts and the increased number of
women identified with hypertensive disorders in pregnancy. This includes improving
access to expert care at primary healthcare levels through creating a next level of
expertise. Suggested solutions to create a next level of expertise at primary healthcare
level include:

a. Training an “advanced antenatal care practitioner” (advanced midwife or
doctor) to see the referrals at the primary healthcare clinic once a week. They
would decide whether to manage the women further at the clinic or refer to the
hospital for antenatal clinic. These practitioners should have direct
communication with the hospital and specialists at the hospital.

b. Training doctors at the primary healthcare clinics to see the referrals (medium
to high-risk women) and decide to manage them at the clinic or to refer to the
appropriate hospital.

c. Outreach from the hospital obstetrics team by doctors or midwives from the
obstetrics department to consult and see women identified with problems at
the clinic.

d. Outreach from the District Clinical Specialist Teams to see women at the
primary healthcare clinics. This can be the advanced midwife or family
physician or obstetrician from the district team.

e. Telemedicine through a virtual consultation that can be facilitated by the
healthcare providers at the clinic and the doctors at the appropriate referral
hospital.

9. Antenatal care providers should continue to measure blood pressure at all antenatal
contacts, as morbidity and mortality due to hypertensive disorders in pregnancy
remains a challenge. Correct diagnosis and appropriate and timely management can
decrease adverse events to both mother and neonate.

10. Future research needs to be conducted to determine:
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a. The prevalence of abnormal Doppler low-risk women in other low- and
middle-income countries and other countries with high stillbirth rates to
ascertain if the reduction in stillbirths can be replicated in other settings. This
can be done through a large multicentre randomised trial.

b. Doppler ultrasound was effective in detecting small for gestational age babies
and may be a more effective method of detecting fetal growth restriction than
imaging ultrasound, this needs to be researched further to strengthen the
narrative.

C. Analyse the costing of an Umbiflow™ screening implementation programme

d. Investigate the possible actiology in the South African context so as to
understand why the prevalence of abnormal Doppler and absent end diastolic
was so much higher in the South African population.

e. Investigate the different implementation models to scale up Umbiflow™
screening.

f. Investigate the different high-risk clinic models improve access for women
with abnormal Doppler.

g. Qualitative research on the view of healthcare providers and women regarding
the timing and number of antenatal care contacts.

h. Qualitative research on the view of healthcare providers and women regarding
their user experience with Umbiflow™ screening.

i. Investigate the health system requirement necessary for successful

implementation and whether there are any other effects.

BANC Plus and Umbiflow™ screening has demonstrated a significant impact on identifying
the low-risk pregnancy at risk of adverse outcomes. This challenges us to consider a
paradigm shift, and move to integrating antenatal care for a comprehensive service that also
assesses placental function rather than just measuring fetal size. An integrated and
comprehensive antenatal programme will be beneficial for patient experience of care and for
maternal and neonatal outcomes and will empower healthcare providers. However, for
sufficient BANC Plus with Umbiflow™ integration resources and maternal and neonatal

facilities should receive prioritised consideration for improved care and better outcomes.

184
© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

(e

List of Publications and Addendum

1. Hlongwane TM, Bozkurt B, Barreix MC, Pattinson R, Gillmezoglu M, Vannevel
V, Tungalp O. Implementing antenatal care recommendations, South Africa.
Bulletin of the World Health Organization. 2021; 99(3): 220-227.
https://doi.org/10.2471/BLT.20.278945 (accessed Oct 10, 2021).

2. Hlongwane TMAG, Cronje T, Nkosi BSS, Pattinson RC. The prevalence of

abnormal Doppler's of the umbilical artery in a low-risk pregnant population in
South Africa. EClinicalMedicine. 2021; 34: 100792.
https://doi:10.1016/j.eclinm.2021.100792 (accessed Oct 10, 2021)

3. Hlongwane TMAG, Cronje T, Nkosi B, Pattinson RC Preventing antenatal

stillbirths: An innovative approach for primary healthcare. Submitted to SAFP

4. Hlongwane TMAG, Cronje T, Nkosi BSS, Pattinson RC. The outcome of absent
end diastolic flow in fetuses of clinically healthy pregnant women in South Africa.
Submitted to SAJOG

5. Hlongwane TMAG, Bergh AM, Nkosi BSS, Pattinson RC Implementation
experiences of Umbiflow™ screening across nine sites in South Africa. For

submission

185
© University of Pretoria


https://doi.org/10.2471/BLT.20.278945
https://doi:10.1016/j.eclinm.2021.100792

&

3

A 4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Publication Appendix

Policy & practice

Implementing antenatal care recommendations, South Africa

Tsakane MAG Hlongwane? Burcu Bozkurt® Maria C Barreix® Robert Pattinson,® Metin Glalmezoglu,
Valerie Vannevel & Ozoe Tungalp®

Abstract Despite pragress in reduction in materna deaths in South Afica, deaths dwe to complications of hypertension in pregnancy
resmizin high at 26 deaths per 100000 live births in 2016, The South Afiican haalth ministry modified its existing four-visit antenatal cae
miodel to aign with the Warld Health Osganiration’s (WHIC) 2016 secomimendations for the numiber and content of antenatal cse contadts.
Implementation of the eight-contact antenatal care recoememendations began in Apnl 2017, after adaptation to the national context and
nationwide trainings. In this article, we describe the stages of implementation and the manitoring of key indicators. We share lessons,
pasticularly from the important early stages of nationwide s@le-up and an analysis of the early results. We analysed samples of matemity
case neconds in fiour catchment aseas in the first year of the updated care model The mean number of antenatal care contacts among fee
monthiy samples of 200 women inoeased steadily from 4.76 (standard deviation, S0: 2.0) inm Manch 2017 to 5.90 {50 2.3) in February 2018,
The proportion of wormen with hypeartension detected who received appropriabe action (provision of medical treatment or refemal) abo
increased from B3.3% (00724) to 100.0% (35/35) over the same period. Sowth Aftica’s experiences with implementation of the updated
antenatal care package shows that commitment from all stakeholdess is essential for suocess Training and readiness are key to identifying
and managing women with complications and developing an efficient antenatal cre system accessible to all women.

Abwtratln 4 g, 3, Frangals, Ppocrsh nl Evpefiel ot the wed ofwch mticla.

Introduction

South Africa 15 a middle-income country with a

of more than 59 million.' In 2017, sub-Saharan Africa had the
highest estmated maternal mortality ratio worldwide at 542
desths per 100000 ltve births and stillbirths at 287 per 1000
total births* While progress has been made in sub-5aharan
Africa, the sustainable development goals and the United Na-
tions” Global strafegy for womens, children’s and adolescents’
health {2016-2030) seek to Improve on gains and alm to
reduce the global maternal mortality ratio to 70 deaths per
100 000 Hve births. ™ Access to quality antenatal care ks crscial
o achieve these goals and improve the lives of both mothers
and babies.** Antenatal care 15 also a key component of the
contimsum of care for women, bables and their familles. While
most women in bow- and middle-income countries attend at
least one antenatal care visit, the content and quality of these
contacts are not standardized ” Therefore, 1t 1s necessary to
improve antenatal care services and to wpdate indicators that
track antenatal care .

Evidence of a higher risk of perinatal death associated with
four or fewer antenatal care visits prompted the World Health
Organization (WHO) to develop a new guldeline.* In Novem-
ber 2016, WHO released its comprehensive Recormmendations
on anteratal care for a posifive pregmancy experience,” priomiiz-
ing person-centred care and well-being as well & prevention of
mortality and morbidity. ™ Following these recommendations,
in April 2017 the South African health ministry modified tts
existing four-visit basic antenatal care model to align with
the new WHO recommendations incheding the number of
contacts, content of each contact (such as respectful care and
clinkcal enquiry for intimate partner violence) and the basic
skills needed for antenatal care.

The nattonwide scale-up of South Africe’s updated package
of care, called Basic Antenatal Care Phus, aimed to lmprove the
quality of antenatal care through the provision of evidence-
based interventlons across a minimum of elght antenatal care
contacts, with an increased number of contacts during the
third trimester. The package alms to Improve pregnancy care,
outcomses and women's expertences, yielding an improvement
in screening and detection of pregnancy-related complications
and, ultimately, to improve antenatal care quality.”’ In this
paper we document the adaptation and implementation of the
WHO 2016 antenatal care recommendations in Seuth Africa
amd share some lessons learnt, particularty in the crucial early
stages of nationwide scale-up.

Local setting

There are 52 districts 1n South Africa, with a majority having
more than 500 000 inhabitants.' Since 2008 South Africa has
been Implementing a basic antenatal care model to achleve
four goal-ortentated visits. An audit of the timing and causes
ofall stillbirths in three of Sowth Africa’s (Limpopa,
Mpumalanga and Western Cape) from 2013 to 2015 showed
that hypertenstve disorders of pregnancy and unexplained
stilirths were the most common adverse cutcomes.” The
third trimester was ldentified as a crucial tme, with a

In stillbirths between 32 and 38 weeks. 'While the majority
(75.5%) of pregnant women In South Africa sttended foiwr
antenatal care vistts in 2016, due to the extended peniod in the
schedule between 32 and 38 weeks, stillbirths were diagnosed
but not being prevented. Additionally, although maternal
deaths duse to non-pregnancy-related infections fell by 47%
({from 59 dEa.tI:IEper 100 00 live births in 2011 to 31 deaths
per 100:000 1n 20 16), deaths dise to complications of hyperten-
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