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Abstract
Background: It is three years since the government of South Africa began implementing a PMTCT programme. Over this period
of  time attempts have been made to scale up this programme across all provinces under routine health service conditions.
Objectives: To report on the uptake and performance of  South Africa’s national pilot programme for preventing mother to child
HIV transmission (PMTCT) and to identify health system constraints to optimal coverage.
Methods:  Routine programme data were collected from antenatal records and delivery registers at the pilot sites and interviews
were conducted with health workers on site and with provincial programme managers.
Results: Routine PMTCT programme data were collected from all 18 pilot sites for the period January to December 2002. During
this period, of 84406 women attending the sites for first antenatal visits, 47267 (56%) agreed to an HIV test. 14340 (30%) of the
women tested were HIV positive and of these 7853 (55%) were dispensed nevirapine.  7950 (99%) of infants born to women
identified as being HIV positive received nevirapine syrup. 58% (4196/7237) of  HIV positive women expressed an intention to
exclusively formula feed, and 42% (3041/7237) intended to exclusively breastfeed. 1907 infants were due for 12 month HIV
testing between January and December 2002, of these 949 (50%) infants were tested.
Conclusions: Programme effectiveness was limited by the low rate of HIV test acceptance, poor delivery of nevirapine to
mothers and inability to track mother-infant pairs postnatally for 12-month HIV testing of infants. Infant feeding intentions of
mothers suggest inadequate counselling and possible negative effects of  the provision of  free formula milk. The poor perfor-
mance of the main components of this programme will seriously reduce its operational effectiveness. There is a need for greater
integration of VCT within antenatal care, a review of the current policy of providing free formula milk and an alternative model
for mother-infant follow up.
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Introduction
South Africa is one of the countries worst affected
by the HIV/AIDS epidemic 1 . Annual sentinel site
HIV prevalence studies in antenatal clients have been
ongoing since 1990 and reveal the explosive growth
of the HIV epidemic from a prevalence of less
than 1% among pregnant women in 1990 to 26%
in 2002 2 . In 5 of  the country’s 9 provinces at least
25% of pregnant women are now HIV positive.
Based on calculations derived from these preva-

lence figures, it was estimated that in 2002, 69 000 infants
were infected with HIV at birth and a further 20 000 would
become infected through breastfeeding 3 .

At the end of 2000, a decision was made by the
National Department of Health of South Africa to
implement a pilot programme for the prevention of
mother to child HIV transmission (PMTCT). A total of
18 pilot sites, 2 in each of the 9 provinces, were purposively
selected to include an equal representation of urban and
rural sites, as well as a mix of primary and secondary level
facilities. These were to serve as research and learning sites
to assess the feasibility of, and requirements for
implementing PMTCT services more widely.

The package of care for the pilot programme
included offering all antenatal clients voluntary counselling
and rapid HIV testing, infant feeding counselling, single
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dose nevirapine to those women identified as HIV
infected, and their infants, and free formula milk
for a period of 6 months for women choosing not
to breastfeed. The programme also stipulated that
all infants should be followed up and tested for HIV,
with a rapid antibody test, at 12 months.
A research framework was developed to allow for
an independent national evaluation of the pilot
programme. This paper reports on the findings of
this evaluation and identifies health systems challenges
to effective implementation and optimal coverage
of this programme.

Methods
The overall aim of this evaluation was to assess the
performance and uptake of  the components of  the
PMTCT programme in the eighteen pilot sites. A
pilot site consists of a tertiary or district hospital
and its associated community health centres and clin-
ics. The 18 sites involved in this study consisted of; 5
tertiary hospitals, 15 district hospitals, 8 community
health centers and 29 clinics. The evaluation utilised
a cross-sectional design that incorporated quantita-
tive and qualitative research methods.

Data was collected monthly between Janu-
ary and December 2002 at district and provincial
levels by HISP (Health Information System
Programme) staff who were employed as consult-
ants to support the PMTCT information system.
Programme data was entered into and analysed us-
ing the District Health Information System (DHIS)
Software.

A visit to one site in each of the provinces
was made by the researchers in order to observe
programme functioning and to conduct semi-struc-
tured interviews with health workers implementing
the programme.

The use of routine data for this evaluation
posed problems as there were some
difficulties with data quality. Data was collected from
registers designed by the
National HIV Directorate and in some cases pro-
vincial HIV directorates. Registers
were completed by health workers at the sites and
data was collated by district and
provincial information officers. The researchers had
little control over the data collection tools, data en-
try or data flow. Every attempt has been made to
validate routine provincial data collected. This was
done through review of registers during site visits
and attendance at national steering committee meet-

ings where provincial data was presented.

Results
Routine programme data from the pilot sites is presented
in Table 1. Between January and December 2002, 46910
(56%) of the 84406 first antenatal clients agreed to an
HIV test. Uptake of HIV testing differed greatly across
provinces ranging from 14 to 92% (Figure 1). In all prov-
inces, except KwaZulu-Natal, counselling and testing was
designed as an ‘opt in’ model whereby individual counsel-
ing and testing was offered to all women and undertaken
after individual consent. In KwaZulu-Natal, which achieved
an HIV test acceptance rate of nearly double the national
average, counselling was considered a routine part of an-
tenatal care and all women received individual counselling
and were then offered an HIV test which they could “opt
out” of if so desired. This approach is likely to have con-
tributed to the extremely high rate of testing uptake in this
province.

Table 1: Uptake of  PMTCT interventions in the South

African pilot programme.

Indicator                                                                N                 %

Total number of  first visit attendees                     84406
Accepted testing                                                        46910        56
HIV test  results  received                                         39733       85
Total number  testing HIV positive                        14340        31
Nevirapine dose dispensed                                         7853        55
Number of live births to women with HIV            7950
Number of infants given nevirapine                         7932        99
Number of mothers intedning to exclusively -
breastfeed*                                                                    3041       42
Number of mothers intending to formula feed*     4196       58
Number of infants tested for HIV at 12 months**  949        50

* Not all women made an infant feeding decision antenatally
**1907 infants were due for testing during the period of the
study (January-December 2002)
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    Figure 1: HIV testing rate in nine provinces of Soth Africa, 2002
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Another factor that was found to contribute to test-
ing uptake rates was the availability of lay counse-
lors.  The provinces with the smallest drop off  be-
tween first antenatal visits and women accepting
HIV testing; namely Gauteng, KwaZulu-Natal and
the Western Cape, all prioritised the utilization of
lay counsellors, either by directly employing them
or by contracting NGOs to employ them. Prov-
inces with low HIV testing uptake such as the North
West (14%) and the Eastern Cape (34%)
are still struggling to employ lay counsellors and
many of the pilot facilities still rely on nurse coun-
selors with a heavy workload.

The procurement and supply of test kits
also impacted on testing uptake rates. Interruptions
in the supply of testing kits to many facilities par-
ticularly in the Free State, Eastern Cape and
Mpumalanga were reported during the study pe-
riod. These interruptions resulted in missed oppor-
tunities for HIV testing. At this early stage of  the
programme the procurement of test kits was done
through national tendering processes and provinces
had little control over the ordering of supplies
Overall 39733 (85%) of women who tested re-
ceived their test results and 14340 (30%) of the
women who tested had HIV positive test results,
of whom 7853 (55%) were dispensed nevirapine.
The rate of uptake of nevirapine did not differ
dramatically across sites and was generally sub-op-
timal. The evaluation found several reasons for the
low recorded nevirapine coverage. Most impor-
tantly under-estimation of the coverage could oc-
cur if a woman chose not to disclose her HIV sta-
tus to labour ward staff, yet self-administered her
nevirapine dose. This dose, although administered

would not be recorded in the routine data.
Interviews with health workers at the sites revealed

that some HIV positive women are reluctant to disclose
their HIV status in delivery rooms that lack privacy, or to
staff that have not been involved in their antenatal coun-
selling and care.  The various systems of unique patient
identifiers, usually in the form of  stickers, that have been
developed for this programme to assist health workers to
identify HIV positive women have often been found to
be stigmatizing and are removed from maternity cards.

During the evaluation period, 7950 infants were
born to women identified as being HIV positive. Although
it is not possible to determine precisely the expected num-
ber of births to women with HIV during this period, due
to the variable time lag between testing and delivery, this is
a lower than expected number of HIV positive deliveries
and confirms the fear that many HIV positive women are
not being identified in labour and that missed opportuni-
ties for nevirapine prophylaxis are occurring. However,
7932 (99%) of babies born to identifiable HIV positive
women received nevirapine syrup.

Infant feeding counselling takes place during an-
tenatal care and involves offering HIV positive women
the option of exclusive breastfeeding with early weaning
at 4-6 months or free formula milk for a period of  six
month. At discharge, 58% (4196/7237) of HIV positive
women expressed an intention to practice exclusive for-
mula feeding, and 42% (3041/7237) of HIV positive
women intended to practice exclusive breastfeeding.  Fig-
ure 2 shows infant feeding intentions according to rural/
urban location of  the sites. It is clear that the predominant
choice of  infant feeding across both locations is formula
milk. Of concern is the higher rate of intention to for-
mula feed in rural sites (67%) compared with urban sites
(57%). Very little information is known about the actual
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infant feeding practices of HIV positive women due to the poor follow up rates under these routine programme
conditions.

Figure 2: Infant feeding intentions of HIV positive women according to urban/rural location
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Provincial variations in infant feeding intentions were
noted during site visits. For example, in KwaZulu-
Natal and the Free State more than 60% of HIV
positive women intend to exclusively breastfeed;
whilst in the Western Cape and Gauteng, more than
80% of HIV positive women intend to exclusively
formula feed. These large differences between prov-
inces, with similar urban-rural locations of sites, was
found to be due to provincial or facility policies on
infant feeding as well as differences in the
prioritization of  infant feeding counselling training.
In KwaZulu-Natal and the Free State enormous
efforts have been underway to ensure that all staff
involved in PMTCT have undergone the WHO/
UNICEF HIV and infant feeding counselling train-
ing course.

Several operational problems with the dis-
tribution of  free formula milk were noted during
site visits.  In almost all of  the sites there were re-
ports of  formula supplies running out and difficul-
ties with the procurement of supplies due to na-
tional tenders with the manufacturing company. Fur-
thermore, health workers reported that many moth-
ers returned to the facilities to fetch more supplies
before their scheduled return dates. There were sus-
picions amongst health workers that women were
selling the tins and in some sites this led to them
decreasing the number of tins given to women at
each visit as a disincentive for them to sell the tins.
This resulted in women having to collect tins fort-
nightly instead of  monthly.

Interviews with health workers revealed
great concern and confusion over what to advise

women to feed their infants when the free formula sup-
ply ends at six months. The solution adopted in many
areas was to transfer infants to the PEM (protein-energy
malnutrition) scheme in order for them to continue to
receive free milk. This will have serious financial implica-
tions for the PEM scheme.

A total of 1907 infants who were born during
the first year of the programme were due for 12 month
HIV testing between January and December 2002. Of
these, 949 (50%) were tested. The national policy to test
infants at 12 months was made due to fears that waiting
until 18 months for the first test would result in a large
loss to follow up. Infants that test HIV positive at 12
months or are still being breastfed should be brought back
to the clinic for a repeat test at 18 months. The rapid anti-
body test was chosen due to the high cost of PCR tests
and limited laboratory infrastructure at the time the
programme was introduced.

Infant follow up varied across provinces from
10% to 78%. Of the infants who were tested, 170 (18%)
tested HIV positive. Given the small number of infants
tested and the testing method utilized (rapid antibody test
at 12 months in a predominantly breastfeeding popula-
tion) this figure cannot be considered an accurate reflec-
tion of the vertical transmission rate. Although the impact
of the programme on preventing infant HIV infection
cannot be determined from this routine programme data,
a prospective cohort study commissioned by the Depart-
ment of Health has recently been completed and will pro-
vide information on the operational effectiveness of  the
programme.
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Discussion
This evaluation yields useful insights for the plan-
ning and implementation of a scaled up PMTCT
programme in South Africa and other sub-Saharan
African countries. The low coverage of  key com-
ponents of this programme found in South Africa
is consistent with other studies showing an overall
low uptake of  PMTCT services in Africa 4 .

Compared to a similar programme in
Botswana, South Africa achieved a higher rate of
HIV test acceptance amongst antenatal clients 5.
However, there is room for improvement. Ob-
stacles to testing uptake included inadequate num-
bers of  lay counselors, the opt-in strategy for coun-
seling which separated PMTCT from routine ante-
natal care and disruptions in the supply of rapid
test kits to sites.

Variations in the uptake of  testing between
provinces emphasize the importance of a well func-
tioning health system, particularly strong manage-
ment capacity, as a basis for the introduction of
this new programme. For example, provinces with
active provincial and district managers were able to
develop structures to employ lay counselors to sup-
port the programme, to integrate HIV testing into
routine antenatal care and to ensure reliable sup-
plies of  test kits. Experience in other African set-
tings has shown that the active involvement of health
managers and a district approach leads to more
successful implementation of PMTCT6.

It is a concern that only 55% of eligible
women were recorded as being dispensed
nevirapine. Other studies have found similarly low
coverage 7, 8 . The use of routine programme data
to determine nevirapine coverage is limited due to
the time lag between providing the drug (usually at
28 weeks) and labour. As the programme is scaled
up, a different approach to collecting this data is
needed.  Furthermore, attention needs to be paid
to creating an environment within the labour ward
setting where women feel comfortable disclosing
their HIV status to health workers. In this evalua-
tion, non-disclosure of status was found to limit
access to nevirapine prophylaxis. A recently pub-
lished qualitative study from Cote d’Ivoire9 that
sought to understand women’s reasons for not par-
ticipating in PMTCT follow up visits, found that
negative experiences that women had had or ex-
pected to have during their interactions with health
workers contributed to non-participation in
PMTCT prophylaxis. Positive relationships between

women and health workers are essential to prevent missed
opportunities for PMTCT participation and innovative
methods are needed address attitudes of health staff and
fears amongst women.

Infant feeding intentions of HIV positive women
reflect facility and provincial policies, level of staff train-
ing and infant feeding counseling skills. It is clear from this
evaluation that there are serious operational problems with
the provision of  free formula milk. The high rate of  in-
tentions to formula feed in rural areas suggests that either
infant feeding counselling is not taking into consideration
the home circumstances of mothers and the WHO10

AFASS guidelines (acceptable, feasible, affordable, sustain-
able and safe), or that the provision of free milk within a
context of extreme poverty could be an incentive for
women to choose this option  when it may not be the
most appropriate choice.

It was evident from interviews with midwives
and nurses that the provision of  free formula does not
necessarily ensure exclusive formula feeding or infant nu-
tritional safety due to problems with the sustainability of
supplies, confusion amongst health workers over how to
counsel mothers on infant feeding choices and how to
handle situations when mothers run out of  supplies early.
Some of these concerns and others are described in a
recent report11 on UNICEF’s experiences with the distri-
bution of  free formula milk to HIV infected mothers in
Africa.  This report was released following the decision
by UNICEF to stop supporting the provision of free
formula milk in UNICEF-supported African PMTCT
programmes. Evidence from this evaluation suggests the
need for a similar review in South Africa and a subse-
quent re-consideration of the current infant feeding policy
to determine whether it does more harm than good in
this setting.

A large proportion (50%) of the infants born to
mothers who received nevirapine were not followed up
and tested. The HIV status of these infants is therefore
unknown and could vary from the results of infants that
were followed up and tested. It is not possible to draw
any conclusions on impact or effectiveness of the
programme from this data. The high loss to follow up
rate also means that the majority of infants born to HIV
positive women will have their HIV infection status de-
termined for the first time when they present with HIV
disease and are not receiving routine medical care recom-
mended for HIV infected children such as prophylactic
co-trimoxazole. They also do not access other medical
interventions that might benefit their health, such as nutri-
tion support. Earlier infant testing with a more reliable
test (such as a PCR), together with other forms of  com-
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munity-based support may improve postnatal fol-
low up. More importantly, it may allow health care
staff  to reaffirm with mothers the relative risks and
benefits of different infant feeding practices on the
health of their child.

Despite this intervention being affordable
in most developing countries and relatively simple
in design, it is being introduced into already strug-
gling health systems with severe human resource
crises. Unless the health systems constraints identi-
fied in this evaluation are addressed any new health
programme will struggle to reach optimal effec-
tiveness.

The pilot programme in South Africa has
demonstrated that while the provision of nevirapine
to HIV positive pregnant women and their new-
borns is a relatively simple and feasible medical tech-
nology, good coverage, high quality care and fol-
low up of mothers and infants is much more diffi-
cult. The low uptake of HIV testing and poor cov-
erage of  nevirapine observed in this programme is
inadequate, especially given the high HIV prevalence.
A strengthening of the health system infrastructure,
in particular management capacity, is required if
PMTCT is to serve as a vehicle to improve broader
maternal and child health services, and as an entry
point into comprehensive HIV/AIDS treatment and
care.
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