
A quality improvement model for the rapid
scale-up of a program to prevent mother-
to-child HIV transmission in South Africa
KEDAR S. MATE1,2, GUGU NGUBANE3 AND PIERRE M. BARKER2,4

1Department of Medicine, Weill Cornell Medical Center, New York, NY, USA, 2Institute for Healthcare Improvement, Cambridge, MA, USA,
3National Department of Health, Government of South Africa, Pretoria, South Africa, and 4Department of Pediatrics, University of North
Carolina, Chapel Hill, NC, USA

Address reprint requests to: Kedar Mate, Department of Medicine, Weill Cornell Medical College, 525 E. 68th Street, New York, NY 10065,
USA. Tel: +1-212-746-1355; E-mail: kmate@ihi.org

Accepted for publication 27 March 2013

Abstract

Quality problem and assessment. In South Africa (SA), non-governmental organizations (NGOs) have a major role in the pro-
vision of health services, but they often compete for funding and influence rather than collaborate. The National Department of
Health (NDOH) sought to coordinate existing non-governmental organizations (NGOs) to optimize the prevention of mother-
to-child HIV transmission (PMTCT) at scale.

Solution. We describe how a group of NGO and government partners were brought together to jointly develop the ‘Accelerated
Plan’ (A-Plan) to improve PMTCT services at health-care facilities in SA. The A-Plan used four main principles of large-scale
change to align the network of NGO partners and NDOH: setting targets and improving data, simplifying processes and facili-
tating local execution, building networks and enabling coordination.

Implementation. In the first 6 months of the project, six NGO partners were engaged and the program reached 161 facilities.
The program spontaneously spread from five planned subdistricts to nine subdistricts and produced a package of tested inter-
ventions to assist in scale-up of the PMTCT program elsewhere.

Evaluation. Districts reported high levels of provider engagement in the initiative. In the 6-month project period, a total of 676
health-care workers and managers were trained in quality improvement methods and tools. Coverage of seven key processes in
the PMTCT program was tracked on a monthly basis within each subdistrict.

Lessons learned. We found that a network model for the A-plan could successfully recruit key stakeholders into a strong
partnership leading to rapid scale-up of a life-saving public health intervention.
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Introduction

Around the world, low- and middle-income countries struggle
to implement large-scale HIV/AIDS programs with limited or
declining resources [1]. Despite availability of evidence-based
protocols, increasing medication availability, and favorable
policy and legislative environments, programs for maternal
and child health have not achieved population-level health
targets [2, 3]. Approaches are needed to speed the scale-up
and adoption of effective, life-saving public health interven-
tions within existing resource constraints.
Medical interventions that can virtually eliminate

mother-to-child transmission (MTCT) of HIV are well
described [4]. In the USA and Europe, MTCT rates have been
reduced to <2%, yet high transmission rates persist in

developing countries as they struggle to implement the com-
plete package of PMTCT services [5–7]. In South Africa (SA)
in 2009, surveillance studies of the PMTCT program reported
MTCT rates of between 4.4 and 10.1% for 6-week old infants
[8, 9]. More recent data suggest that in 2010, these rates have
fallen to 1.9 from 6.2% [10]. Higher rates of infection can be
expected for infants exposed to HIV-infected breast milk in
the first 2 years of life [11]. SA’s difficulties delivering key anti-
retroviral interventions to HIV-infected mothers and their chil-
dren have contributed to worsening maternal, infant and child
mortality rates over the past decade [12, 13].
In 2007, the SA National Department of Health (NDOH)

had established a goal of reducing MTCT rates to <5% by
2011. Noting persistently high MTCT rates, the NDOH
launched a health systems improvement intervention to rapidly
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improve the performance of the PMTCT program in 18 prior-
ity districts over 18 months (January 2009–June 2010) [14, 15].
These districts included some of the most vulnerable,
HIV-affected districts as well as districts where MTCT rates
remained persistently high. Under the banner of a national ini-
tiative to improve MTCT called the ‘Accelerated Plan’
(A-Plan), the NDOH supported a network of NGOs to
improve both ‘supply’ of and ‘demand’ for high-quality, reli-
able, evidence-based clinical care to prevent perinatal transmis-
sion of HIV.
Elsewhere in SA, the use of the model for improvement,

collaborative networks and data quality improvement appr-
oaches had led to improved PMTCT service delivery [16, 17].
Based on these successes, the NDOH sought to apply these
methods to improve the ‘supply-side’ of PMTCT service deliv-
ery. The primary objective of the A-Plan was to reduce MTCT
rates to <5% in all intervention districts by improving
DOH-NGO collaboration, providing clear shared aims and
improving information flow between clinics and Districts and
building networks amongst health facilities to spread best prac-
tice. In this report, we report on the design, specific methods,
interventions and key processes that resulted in a coordinated
response to support the district management teams to
improve PMTCT performance.

Methods

The A-Plan was devised by the Division of Strategic Health
Programs and the PMTCT Directorate in the NDOH. The
plan had two main components to improve PMTCT service
delivery: a ‘demand-side’ intervention that sought to increase
the number of pregnant women attending antenatal care and
gaining access to PMTCT interventions and a ‘supply-side’
intervention that sought to strengthen the reliable delivery of
key PMTCT services at health-care facilities. The primary
methodology used in the ‘supply-side’ intervention was quality
improvement as described below.
The project had the following primary objectives: (i) to test

the deployment of a support system for the NDOH, using
quality improvement (QI) methods to improve the implemen-
tation of the PMTCT program in five subdistricts and (ii) to
develop the knowledge and capacity at all levels of the health
system to sustain and spread the improvement initiative.

Setting

The NDOH selected 18 health districts for improvement of
PMTCT care processes based on their own internal criteria,
which included considerations about PMTCT performance,
socio-economic status and geographic coverage. Five subdis-
tricts were chosen within these 18 districts by NDOH leader-
ship to start the A-Plan.

Project administration and study period

The project was funded by the UK Department for
International Development. The first subdistrict was

engaged in May 2009 and the project and study ended in
November 2009.

Assembly of prior knowledge and experience

Before the initiative was launched, the NDOH established
three face-to-face meetings for the initiative: an initial harvest-
ing meeting, a mid-term feedback meeting and an
end-of-project meeting. IHI facilitated the harvesting meeting
where all partners were asked to present their evidence-based
best practices to overcome barriers encountered at seven key
points in the PMTCT cascade (Fig. 1). During the harvesting
meeting, all ideas were voted on by the partners. The highest
value ideas formed a ‘package’ of interventions that were
locally developed, tested and shown to be effective in SA to
improve the performance of one or more aspects of PMTCT
(Table 1). This provided a rich source of local knowledge and
fostered a sense of collaboration and partnership among the
contributing organizations. The partner NGOs continued to
work together in a collaborative network throughout the
A-Plan using conference calls, list-serve communications and
two additional face-to-face meetings to share experiences and
update the package of best practices.

Quality improvement methods

The A-Plan used four main principles of large-scale change to
align the network of NGO partners and NDOH: setting the
foundation for coordinating across all stakeholders, target-
setting and improving the quality of data to inform progress
towards those goals, simplification of complex clinical care
processes and facility-level execution and network building
[18]. Specific elements of these principles are described
further in Table 2.
Coordination efforts focused on creating alignment

between the NDOH, district departments of health and the
existing NGO partners operating at the district level. For each
clinical process associated with the PMTCT care pathway, all
stakeholders agreed to targets that were reported in the SA
District Health Information System (DHIS) (e.g. >95% of

Figure 1 The PMTCT care pathway and indicators used in the
accelerated PMTCT plan.
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Table 1 Components of the technical manual of best practices to improve PMTCT

Problem Best practice

Step 1: Early ANC booking (<20 weeks), counseling, HIV testing
and CD4 testing
Not all mothers are counseled and tested for HIV testing at first
antenatal booking

Mandatory counseling, voluntary testing of all the first ANC bookings by:
– Palpation only after counseling
– Group or cohort counselling
– Provider-initiated counseling and testing (nurses counsel if lay counselor busy or not there)

Not all HIV-positive mothers have CD4 test drawn Draw blood for CD4 test with routine ANC bloods on first ANC booking
Note: can either draw extra tube for CD4 or add on to full blood count depending on PHC or hospitals

Step 2: Treatment for patients w/CD4 >200
Mothers have CD4 test drawn, but do not return for results Audit CD4 register at the end of each month and contact all patients who did not get results and refer to appropriate

location (crosslink with Step 3)
Mothers are often delayed AZTwhile waiting for CD4 count result Start AZT immediately if HIV positive and >28 weeks pregnant at the time of first ANC booking (do not wait for CD4

count result)
Step 3: CD4 < 200: rapid referral and HAART initiation
HAART clinics are overburdened and so clients are delayed in
starting HAARTwhile pregnant

Perform as many HAART preparation’ steps at the PHC level as possible then coordinate fast track ARV initiation at the
ARV site

Clients are referred for HAART but do not pitch up at ARV clinic Use one or more of the following to improve reliability of patient referral from ANC to ARV site:
– Walk patient to ARV clinic
– Phone ahead
– Give appointment card
– Send SMS reminder

Clients are referred for HAART but no information is sent to the
patient, which leads to delays and duplication

Use checklist with completed tasks and pertinent laboratory results to improve the quality of patient referral from ANC to
the ARV site

Clients are delayed for HAART because a treatment supporter has
not been identified

Start HAARTwithout treatment supporter (‘buddy’) if you feel confident in the patient’s ability to adhere

Step 4: Labor ward: three-hourly AZT during labor, sdNVP to
mother and baby, and start AZT to infant
The delivery of PMTCTmedicines is unreliable during labor Use a labor ward checklist to identify PMTCT patients and track interventions in the labor ward
It is not always clear which mothers are part of the PMTCT
program

Mother’s ANC card clearly marked with HIV status—for example, a CD4 bar code sticker on inside of card

Some mothers did not get tested during the ANC period but can
still receive ARV for PMTCT

Mandatory counseling and voluntary testing to all ‘unknowns’ at the time of presentation. If HIV positive, give salvage
therapy of sdNVP and AZT to mother and baby or baby alone (<48 h) if already delivered

Step 5: HIVexposed babies get PCR at 6 weeks
The post natal care clinic does not always know which babies were
HIVexposed

Communicate mother’s PMTCT information to baby clinic by stapling ANC card to Road-to-Health Card (RTHC) for all
mothers. Can also:
– Discretely mark RTHC
– Staple labor ward PMTCT checklist (Step 4A) to RTHC

PCR testing is not always reliable Combine PCR test, immunization and mother’s CD4 count, and make immunization the last step of 6-week visit

ARV, antiretroviral; AZT, Zidovudine; sdNVP, single-dose Nevirapine; QI, quality improvement.
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pregnant women would be tested for HIV). In order to ensure
that the data in the DHIS were accurate, a data improvement
process was undertaken to improve the quality of the data
reported by each participating clinic.
At the facility level, the complex PMTCT cascade was simpli-

fied to seven essential steps (Fig. 1) with best practices to
improve care at each step (Table 1). Facility-level improvement
teams used the Model for Improvement and Plan-Do-Study-Act

cycles to improve performance at each step in the PMTCT
cascade. Finally, a structured format, known as the Breakthrough
Series Collaborative (BTS), was used to build networks of partici-
pating A-Plan facilities (Fig. 2) [19]. In the BTS model, improve-
ment is accelerated through opportunities for representatives
from all levels of the health system to meet together (‘learning
sessions’) to share lessons learned during the implementation of
key PMTCT processes. In between the learning sessions, staff
from partner NGOs visited clinical sites on a monthly basis to
provide technical support to clinic staff as they planned, tested
and evaluated changes to improve the PMTCT performance in
repeated rapid improvement cycles.

Standardized tools

As part of the effort to standardize the improvement approach
and prepare for scale-up, four manuals were developed to
assist district managers, facilities and NGO partners to
support the program. The four manuals included a technical
manual of best practices (summarized in Table 1), an oper-
ational manual for district leadership, a facility-based quality
improvement guide and a data improvement manual to assist
clinicians to improve the quality of PMTCT data. In addition,
13 job-aids were created to assist facility staff to implement
each of the best practices identified (all manual and job-aids
are available in the Supplementary data, Appendix). A web-
based, publicly accessible data repository was created to house
all PMTCT data from the A-Plan facilities and districts.

Role of district management

The district health management was primarily responsible
for the execution of the project. Before the project was
initiated in a district, a meeting was convened with the
primary stakeholders to familiarize district management and
local NGOs with the health systems improvement method-
ology, provide onsite analysis of the latest PMTCT perform-
ance and trends from the district and establish strategies for
effective stewardship of the program for the following 6
months. Each district assigned a project leader to take re-
sponsibility for implementation of the project in that district,
and to be the key contact for communications with the NGO
partners and the A-Plan team. The district nominated one or
more NGO partners who were already providing health
systems support to that district to assist with the A-Plan ini-
tiative. Ownership by local DOH leaders was considered es-
sential prior to commencement of A-Plan interventions.
DOH funds that were already programmed for PMTCT ac-
tivities were mobilized to support the district staff participa-
tion in these efforts.

Role of partner NGOs

The project relied heavily on the participation of a group of
NGOs who were designated by the district health manage-
ment to provide ongoing support to participating facilities.
Many had provided previous assistance with health system
strengthening activities and some had provided additional

Table 2 Core quality improvement activity areas of the
intervention

Coordination and alignment
Strong alignment with the NDOH HIV/AIDS and STI
strategic plan for SA
Ownership by national, provincial and district leadership of
the initiative and expectation that the district leadership
would ‘champion’ the A-Plan as a priority activity and that
the district management team would implement the
initiative
Integration of the A-Plan into existing PMTCT program
efforts and operational plans of district health authorities
Utilization and strengthening of existing relationships
between districts and NGO partners

Aims and data improvement
Development of district and facility specific aims based on
past performance and future aspiration
Direct mentoring of clinic staff by NGO partners in
methods to use local clinic data to guide performance
improvement
Training of district information officers on data feedback,
data process mapping and run-chart methods to improve
the reliability of data collation and reporting
Improvement to the reliability, accuracy and completeness
of data that are sent to the DHIS and feedback of core
PMTCT indicators to district managers and facilities every
month

Simplification and facility-level execution
Simplification of the clinical PMTCT pathway, using
process mapping methods, and pairing each step with a
related core process indicator to make it possible to
measure progress on a regular basis
Identification of a core set of high-value ‘best practices’ that
would result in removing specific bottlenecks when they
emerged
Training of district managers and supervisors in the Model
for Improvement, Plan-Do-Study-Act cycles, run-chart
methods, root-cause analysis and process mapping

Network building
Spread of best practices across and within districts through
the use of ‘Breakthrough Series College’ learning networks
making the maximum use of pre-existing meeting structures
and connectivity of partners
Building of capacity for continuous quality improvement at
district, provincial and national levels through participation
in QI workshops and feedback of project progress and
methods to senior leaders
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resources (health-care personnel and buildings) to support the
HIV care program. These NGOs shared varying characteris-
tics: four were local SA organizations, two were associated
with Universities and one was international. Apart from sup-
porting PMTCT services, all of these actors played other roles
including support for maternal and child health, HIV services
(outside of PMTCT) and TB services. In order to participate
in the A-Plan, several of the NGOs reprogrammed existing
PMTCT funds. Where prior funding was not available, a single
donor funded the NGOs to participate.
At the outset, participating NGOs had varying levels of skills

and experience with improvement methods. A 2-day training
session at the beginning of the A-Plan, attended by representa-
tives from all the participating NGOs, allowed them to coalesce
around a common language, common design and common
system of work for facility-level change that included the
‘Model for Improvement’ and the use of ‘Plan-Do-Study-Act’
(PDSA) cycles [20, 21]. Participating in the collaborative network
describes above further accelerated the pace of change and
learning [19].

Data collection and feedback

Data that tracked the performance of PMTCT processes of
care (the seven indicators in Fig. 1) were collected on a
monthly basis from each facility. These data were extracted and
collated from the DHIS by NGO partners and fed back to the
clinics. Monthly reports of the subdistrict performance were
sent to the district offices and the A-Plan managers. We mea-
sured leadership and knowledge transfer of QI approaches by
how official QI training sessions were led and managed by our
NGO partners and DOH officials. We measured the degree to
which NGOs collaborated with one another by participation
in a monthly call and by attendance at beginning and end-line
‘partners collaborative’meetings.

Ethics

The initiative was conceived and led by the SA NDOH to
improve the performance in the target districts, and all interac-
tions with patients were provided as part of routine care and
exclusively by Department of Health staff. Formal ethics per-
mission was sought from the University of North Carolina
Institutional Review Board, which deemed the project exempt
from full review as this was a post hoc analysis of a program of
work applied without exception or exclusion across subdis-
tricts in support of a public health system with the purpose of
improving the performance of existing protocols, using exist-
ing guidelines. The analysis used only de-identified aggregate
data that was reported routinely to the DHIS of the SA DOH.

Results

Rapid deployment of support system using
QI approaches

By the end of the 6-month project period, a total of 161 facil-
ities in nine subdistricts were included in the intervention. The
A-Plan extended spontaneously from the original five subdis-
tricts to nine subdistricts in response to demand from district
managers who wanted to expand the program’s activities
within their districts (two subdistricts), a non-included district
that sought to be included in the initiative (one subdistrict) and
an NGO that felt confident to spread the initiative to another
district where they were active (one subdistrict).

Development of QI knowledge and capacity
for further spread

Six NGO partners were engaged in the A-Plan. In the
6-month project period, a total of 676 health-care workers and
managers—including 115 district office staff, 473 facility-level

Figure 2 The breakthrough series model.
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staff and 88 NGO staff—were trained in basic QI methods
and tools (Model for Improvement, Plan-Do-Study-Act rapid-
cycle change, process mapping, the BTS structure and the IHI
Framework for Execution) [20–22].
We gauged knowledge transfer in how the QI learning ses-

sions were led and executed. In all cases in the five original sub-
districts, IHI team members led the first learning session. In all
five, the second learning session was led either entirely by the
NGO partner or by NGO in tandem with IHI. DOH officials
participated actively in leading the second learning sessions.
Third learning sessions were conducted in all cases entirely by
the NGO partner in tandem with the local DOH officials. For
the additional four subdistricts that were not part of the original
design, these were led from the start by NGO partners. In one
of these expansion subdistricts, the NGO involved decided not
to adopt the A-Plan methods, preferring to continue to provide
independent support to the district managers. Five of the six of
the NGO partners participated in all monthly partners calls. All
NGO partners participated in the beginning and end-line ‘part-
ners collaborative’ meetings—in fact, the end-line meeting had
attracted four other NGO participants.

Lessons learned

Health-care systems improvement principles have been pro-
posed as an approach to help close the gap between current
evidence-based knowledge and the ability of health systems to
improve population health outcomes [22, 23]. These methods
place a premium on peer-to-peer exchange, local adaptation
and highly participative management [24]. Developed and
widely used in high-income nations, these systems improve-
ment methods have increasingly found their way into global
health applications in developing nations [25–27].
The PMTCT ‘A-Plan’ tested and implemented the start-up

phase of an ambitious effort to mobilize existing resources to
improve the delivery of a complete package of PMTCT services
at health-care facilities in SA. As described above, we met the
primary objectives of the intervention which were to test the
rapid deployment of a quality improvement approach to in-
crease the effectiveness of PMTCT processes and to capacitate
NGO partners and the DOH in quality improvement methods.
Within 6 months, support from district management was mobi-
lized and several NGO partners worked together towards the
common goal of improving the PMTCT performance.
The major achievement of the A-Plan was to demonstrate

how a systems improvement design could coordinate available
resources and speed up implementation of guideline-based
PMTCT care. Two notable achievements—rapid buy-in and
project leadership by district managers, and collaboration of
multiple supporting NGO partners—were responsible for
early success of the intervention and provide a potential model
for implementation of other large-scale programs in similar
resource-constrained settings.
The rapid buy-in of the district management team could be

attributed to deliberate attempts to engage the managers
before the project launch. To communicate the aims and
methods more credibly, we asked local NGOs who had used

quality improvement methods previously to use their personal
experiences with improvement methods to explain how the
project would be executed. A few ‘early adopter’ subdistricts
applied the methods more rapidly than others, and improve-
ments were seen in specific parts of the PMTCT care pathway.
Positive changes in performance amongst these early adopters
were communicated widely to other district managers at exist-
ing, routine provincial and national PMTCT meetings which
provided a major impetus for the demand-led expansion of
the project beyond the initial five subdistricts.
In our experience, it is unusual to see NGOs working col-

laboratively, following a common methodology and strategy to
support a national program, and sharing knowledge and
experiences with each other. While NGO/government collab-
oration is common [28, 29] and multi-sectoral NGO collabor-
ation has been used to bring together partners with different
skills, [30] we are not aware of reported interventions that seek
to harness numerous local NGOs to work together to achieve
a common program-specific objective that is so closely tied to
a common execution method and measurement system.
NGOs have a major role in the provision of HIV services in

resource-limited settings, but typically these NGOs compete for
available funding and geographic influence [31] The current
pool of NGOs supporting government programs in resource-
limited settings represents a considerable capacity, but their
effect may be diluted through duplication of efforts and lack of
coordination. This initiative demonstrates that this capacity can
be systematically harnessed through coordinated action and the
common use of methods derived from the field of quality im-
provement to the improve performance on a national scale.
Without a rigorous sociological analysis similar to recent

studies of large-scale QI initiatives in patient safety, we cannot
be sure of what elements led to the A-Plan’s success [32].
However, we believe the A-Plan capitalized on an environment
with many NGOs seeking ways to distinguish themselves,
donors who were interested in systems strengthening methods,
a group of leaders within the NGOs who were willing to work
collaboratively based on strong personal relationships and a
NDOH that had selected improvement methods based on
prior experience in the country of these methods yielding
improved PMTCT outcomes. Some of these conditions are
commonly found elsewhere, while others may be more specific
to this particular context and moment.
We did encounter implementation obstacles that limit the

current and future effectiveness of similar interventions. Like
many other national health systems delivering HIV services,
PMTCT falls between HIV and maternal and child health
directorates, and agreement on design and execution of novel
programs required many months of discussion and negoti-
ation. The novelty of the systems improvement methodology
led to some uncertainty among program leadership in the
DOH. Finally, while there was clear acknowledgement of
benefit of the start-up phase of activities from national, pro-
vincial, district and facility managers, as well as participating
NGOs, the intended scale-up of the program took time to
move along due to funding difficulties.
Despite these limitations, the A-Plan is an important illus-

tration of how to motivate health systems to improve and how
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to engage multiple NGOs to collaborate. Recent calls from
WHO and our SA colleagues have highlighted substantial gaps
between the power of current evidence-based interventions
and the inability of our health system to deliver these interven-
tions to those in greatest need [2, 33, 34] There has been wide-
spread recognition that such ‘implementation’ failures
perpetuate unnecessary suffering, illness and death [35] The
A-Plan has helped to remediate the implementation failure
around PMTCT in SA by ultimately inspiring further support
to complete coverage to the 18 priority districts and helping to
secure financing to spread coordinated action to all 52 districts
in the country [36, 37]
Systems improvement projects have sought to change

health-care practice on a large scale [38] For example, quality
improvement efforts in the Russian federation have reduced
oblast-wide neonatal mortality by 60%; [39] in Niger,
malnutrition-related fatality was halved in a single year; [40] in
Ecuador, an essential obstetric care collaborative substantially
reduced the incidence of post partum hemorrhage and [41] in
projects in SA, we have seen rapid scale up of access to HIV
care and treatment services and falling rates of MTCT of HIV
at a district level [16, 42, 43]. These reports, as with the
A-Plan, document district or regional spread, but only the
A-Plan leveraged numerous NGOs and the government to
achieve spread across multiple areas simultaneously.
The first phase of the SA PMTCT A-Plan effectively intro-

duced and tested a systems improvement infrastructure and
mobilized a supportive NGO network. This experience pro-
vides a useful model to respond rapidly, with evidence-based
care, to other health-care challenges such as TB, chronic dis-
eases, injuries and violence, using a system-based approach.
Further study to collect complete and accurate data on similar
multi-NGO collaborative efforts will be needed to validate this
model in the future.

Supplementary material

Supplementary material is available at INTQHC Journal
online.
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