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Abstract
Background: While South Africa spends approximately 7.4% of GDP on healthcare, only 43% of these funds are
spent in the public system, which is tasked with the provision of care to the majority of the population including a
large proportion of those in need of antiretroviral treatment (ART). South Africa is currently debating the
introduction of a National Health Insurance (NHI) system. Because such a universal health system could mean
increased public healthcare funding and improved access to human resources, it could improve the sustainability
of ART provision. This paper considers the minimum resources that would be required to achieve the proposed
universal health system and contrasts these with the costs of scaled up access to ART between 2010 and 2020.
Methods: The costs of ART and universal coverage (UC) are assessed through multiplying unit costs, utilization and
estimates of the population in need during each year of the planning cycle. Costs are from the provider’s
perspective reflected in real 2007 prices.
Results: The annual costs of providing ART increase from US$1 billion in 2010 to US$3.6 billion in 2020. If increases
in funding to public healthcare only keep pace with projected real GDP growth, then close to 30% of these
resources would be required for ART by 2020. However, an increase in the public healthcare resource envelope
from 3.2% to 5%-6% of GDP would be sufficient to finance both ART and other services under a universal system
(if based on a largely public sector model) and the annual costs of ART would not exceed 15% of the universal
health system budget.
Conclusions: Responding to the HIV-epidemic is one of the many challenges currently facing South Africa.
Whether this response becomes a “resource for democracy” or whether it undermines social cohesiveness within
poor communities and between rich and poor communities will be partially determined by the steps that are
taken during the next ten years. While the introduction of a universal system will be complex, it could generate a
health system responsive to the needs of all South Africans.

Introduction
As the country with the highest number of HIV-infected
people – accounting for a total of 17% of the global HIV
burden [1] – treatment for HIV/AIDS in South Africa is
a classic example of resource allocation in the face of
highly constrained budgets. A key issue is that every
treatment option for HIV has a large opportunity cost,
particularly if the treatment strategy intends to provide
coverage for a high percentage of those in need. This is
partly because of the scale of the epidemic, and partly
because HIV/AIDS is a new burden of disease. The allocation of resources to HIV-treatment is therefore not
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just about changing the scale at which the HIVtreatment programme is operating, but also about the
creation of a new healthcare programme with associated
training of health personnel, and investments in infrastructure, medical equipment, drug procurement and
delivery systems.
In the recent “HIV&AIDS and STI National Strategic
Plan” [2] the South African government committed to
providing “an appropriate package of treatment, care
and support services to 80 per cent of people living with
HIV… by 2011” (p. 64). This “appropriate package” was
defined, following the most recent “National Antiretroviral Treatment Guidelines” [3] to mean that antiretroviral treatment (ART) should be started (i.e. is needed)
in adults once their CD4 count has fallen below
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200 cells/μl and/or they have an AIDS diagnosis. The
commitments contained within the national strategic
plan are also argued to be guided by a number of principles including “tackling inequality and poverty” and
“promoting equality for women and girls” (p. 60).
Although no explicit equity goal is stated, the focus on
increasing and sustaining high coverage could be argued
to relate to horizontal equity – the equal treatment of
equals – while the latter focus on guiding principles
could be interpreted as ensuring vertical equity – the
unequal but equitable treatment of unequals [4]. To
date, there are around 700,000 people who have started
on ART in South Africa [5] which means that this is by
far the world’s largest programme. During 2008, just
over 40% of new need was met.
South Africa’s health system includes both public and
private financing and delivery. ART has been available
in the private sector since as early as 1998, primarily via
disease management programmes in private health
insurance schemes (known locally as medical schemes).
By 2004, when public sector ART provision began, well
over 70% of those on ART in the country were in private care. However, by 2008 the situation had reversed
with over 80% treated in the public sector [6,7]. This
trend is likely to continue, with the implication that the
public sector faces the majority of the HIV-related disease burden, with potentially major repercussions for
affordability [8].
In terms of the overall resources available, the respectable 7.4% of GDP spent on healthcare in 2008 masks a
highly unequal distribution of resources between the
public and private healthcare sectors. Approximately
3.2% of GDP is spent within the public sector where the
majority poor access care to the value of US$258 per
person per annum. About 84% of the population is
entirely dependent on the public sector for specialist
and inpatient care. The other 16% of the population is
covered by voluntary private health insurance and uses
private sector services to the value of $1,363 per person
per annum [Updated from: 9]. A further 1% of GDP is
spent out-of-pocket on private sector providers, both in
the form of co-payments by the insured and direct payments to private primary care providers (general practitioners and retail pharmacies) by a limited number of
the uninsured. In addition, while substantial donor funding is available to support the scaling-up of ART, this
amounts to only approximately 2% of the overall
resource envelope available in the public health system
(personal communication, Dr Mark Blecher, National
Treasury South Africa).
Although funding for HIV-treatment has increased
dramatically in the past 5 years in the public health sector, a programme of ambitious budget deficit reductions
combined with personal income tax rate reductions has
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meant that the overall funding levels in the public health
sector have been relatively stagnant until recently [10].
Additional file 1 illustrates how real per capita spending
levels in the public sector actually declined from 1996
and only returned to 1996 levels in 2005, while spending
via private voluntary health insurance increased rapidly
in real terms leading to an increase in the public-private
mix gap from a three-fold to more than a five-fold difference between 1996 and 2008. Service delivery in the
public sector is increasingly hampered by large human
resource shortages. Trends in human resources followed
a similar pattern to real expenditure, with total staffing
in the public health sector declining from about 251,000
in 1997 to about 215,000 in the early 2000s and returning to 251,000 by 2007/08. A recent report estimated
that an additional 64,000 staff were required in 2007/08
to keep pace with the growth in the population dependent on the public health sector while 80,000 were
required to accommodate both population growth and
the growth in the burden of disease – largely related to
HIV/AIDS [11].
There is growing consensus that the public health sector is inadequately resourced and there appears to be a
commitment to gradually increasing public funding of
health services to closer to 5% of GDP [11]. The context
within which this is envisaged to happen is the introduction of a so-called ‘National Health Insurance
(NHI)’, which the ruling party – the African National
Congress (ANC) – committed itself to at its 2007 Polokwane Policy Conference and again during the 2009 elections. The ANC has been working on proposals for a
NHI ‘behind closed doors’ and to date, no formal proposals have been put forward by government. Thus, the
likely NHI design is unknown at this point. However,
limited available information indicates that the broad
vision is to focus energies primarily on rebuilding the
public health sector to the point that it once again
becomes the provider of choice of the vast majority of
South Africans. This would be achieved by gradually,
but substantially, increasing allocations from general tax
revenue to the health sector as well as possibly introducing a compulsory NHI contribution for all formal sector employees. These funds would be pooled to promote
access to publicly-funded health services that benefit all
South Africans. It has been proposed that the NHI
would purchase services for the population from accredited healthcare providers, which could potentially
include both public and private sector providers. It
appears that the existing private voluntary health insurance schemes would continue, but may diminish in size
over time.
The precise nature of future health system change is
still unclear and will undoubtedly be influenced by the
preferences of powerful stakeholders. There is also
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debate about whether the term NHI appropriately
reflects the health system change that is envisaged for
South Africa. What is clear though is that there is government commitment to achieving universal coverage.
This objective is internationally supported, as demonstrated by the 2005 World Health Assembly resolution
calling on member states to pursue universal coverage
in their health systems [12]. The core elements of the
concept of universal coverage are to provide financial
protection against healthcare costs as well as ensuring
access to quality healthcare for all when needed. In this
paper, we prefer to refer to proposed health system
change in South Africa as universal coverage (UC)
reform. This is not only because the precise design of
health system reform is yet to be finalised but also
because, while we strongly support the goal of moving
towards a universal health system, the term NHI frequently conjures up preconceived notions of a very specific health insurance model. We recognise that there
are different ways in which UC can be achieved and
that progress towards this goal must be appropriate
within the South African context.
To date, most countries that have faced a comparable
magnitude of AIDS epidemic, either in terms of the
number of HIV-infected people such as India or HIV
prevalence such as Swaziland, Botswana, Lesotho,
Zimbabwe and Namibia [1] have relied heavily on donor
funding for scaling up access to ART. A particularly
striking example is that of Botswana, which received
considerable external resources and technical support in
scaling up equitable access to ART in a relatively short
period of time. However, some countries cannot rely on
external or donor support to the same extent. For example, South Africa is not regarded as a priority country
for donor grants due to its relatively high level of economic development, while Zimbabwe has faced a massive decline in donor funding in protest against
Mugabe’s rule. Zimbabwe has attempted to generate
additional domestic funding through an AIDS levy, of
3% additional personal and company income tax [13].
South Africa is considering introducing UC reform with
the aim of achieving universal health service coverage,
including ART services, based on domestic public
funding.
While donor grants will continue to be a critical funding source for health systems in many low- and middleincome countries for the foreseeable future, particularly
in terms of funding AIDS interventions, there is a growing awareness of the need to expand domestic funding
for health services. For example, the commitment by
African Heads of State at a meeting in Abuja in 2001 to
devote a minimum of 15% of government funds to the
health sector was explicitly taken in recognition of the
need to increase government spending on health
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services in order to address the massive burden of HIV/
AIDS, TB and other infectious diseases facing countries
in Africa [14]. More recently, the “Taskforce on Innovative International Financing for Health Systems” [15]
has pointed to the need for more domestic resources,
reduction in fragmentation of funding flows as well as
an overall focus on health systems’ strengthening in
order to achieve the health Millennium Development
Goals (MDGs) which include the scaling up of HIVtreatment.
This consideration of funding scaled-up AIDS interventions in South Africa in the context of increased
public domestic funding through the proposed UC
reform is therefore potentially of considerable relevance
to other countries which face a heavy AIDS burden and
are seeking to respond to the World Health Assembly’s
call for universal health service coverage through prepayment funding mechanisms [16]. Given this background, the objective of this paper is to explore the
affordability of achieving high coverage of those in need
of ART in South Africa by and beyond 2020 within the
context of the proposed UC reform.
In the remainder of the paper, two scenarios are modeled. In the first, the costs of scaled up access to ART
are contextualized relative to a status quo scenario that
assumes that the real growth in public healthcare
resources keeps pace with projections of real growth in
GDP. In the second scenario, the costs of scaled up
access to ART as well as the costs of an adequately
funded UC system are calculated. In what follows, the
methods section outlines the data that have been used
to estimate the costs of scaling up ART and the
resource requirements for the UC system. Total and
annual costs of ART are presented in the results section
and compared to the status quo scenario and to proposed expenditure levels required within a universal
health system. The final section includes a discussion
and conclusions.

Methods
Costs of scaling up ART
Setting

The cost, utilization and outcomes data that inform this
costing have been derived from the long-term follow-up
of a cohort of adult HIV-positive patients receiving care
in the sub-district of Khayelitsha, a largely informal area
on the outskirts of Cape Town. In April 2000, three
HIV clinics were opened in public facilities to provide
treatment and prophylaxis of HIV-related and opportunistic infections and events, counselling and support
groups for HIV-positive people. Acute infections were
managed at the clinics while suspected tuberculosis (TB)
cases were referred to TB facilities and severely ill
patients to secondary and tertiary hospitals. In May
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The costing takes a public healthcare perspective in the
context of scaling-up a large new healthcare programme
over the long-run. Scaling-up requires medicines, laboratory investigations and other variable resources as well as
long-run investments aimed at increasing the capacity of
the healthcare system in order to provide the envisaged
quantity of care while at the same time avoiding the
crowding out of other priorities. The scope of costs
therefore includes both variable and fixed direct healthcare costs given that both have an opportunity cost in
this context. These costs were established for a full range
of HIV-related services including HIV clinic visits and
associated adherence support services, TB treatment and
both district and tertiary level inpatient care. Given that
unit costs within facilities can vary for a number of reasons including potential economies or diseconomies of
scale, unit costs were calculated by pooling primary and
secondary data from full economic cost analyses of four
inpatient facilities, four ART clinics and four TB facilities
[17-21]. Public sector ARV costs (including delivery costs
to provincial depots) were sourced from the South
African national ARV tender [22] and laboratory investigation costs were from the National Health Laboratory
Services. In line with South African ART guidelines [3],
patients receive stavudine, lamivudine and nevirapine or
efavirenz as the first-line regimen. In the first and second-line treatment scenario, a patient failing the first-line
regimen receives zidovudine, didanosine and lopinavir/
ritonavir as second-line. CD4 and viral load monitoring
occurs about twice a year.

outcomes of treatment and the total costs of treating all
patients in need over the planning period. Separate
Markov states were specified for CD4 50-199 cells/μl,
and CD4 <50 cells/μl because these categories have
been shown to be associated with different mortality
rates in large cohort analyses [23,24]. Further heterogeneity between patients was observed to be related to the
amount of time the patient had been on ART – mortality rates decreased steadily from the time of starting
ART until the end of the follow-up period of 48
months. Similarly, the costs of healthcare are much
higher in the first year because patients are relatively ill
and could require inpatient care or TB treatment, are
undergoing frequent laboratory investigations as specified by South African “National Antiretroviral Treatment Guidelines” (2004) and require more frequent
visits to the clinic.
To capture this heterogeneity, the CD4-based Markov
states were split into a number of temporary states,
known as tunnel states. The use of these allowed the
transition probabilities and costs to be varied as time on
ART increased. During the first 6 month period, temporary states were created for each Markov cycle and for
each CD4 category. After 6 months on ART, there was
no longer any significant difference in costs and outcomes within CD4 strata, and these states were merged.
However, differences in mortality probabilities and costs
in relation to duration on ART were still significant,
necessitating the ongoing use of tunnel states between 6
and 48 months on treatment. After 6 months on ART,
the model included a probability of failing the first-line
regimen. If first-line treatment was failed, the patient
transitioned to the second-line regimen – the inclusion
of separate states for the second-line regimen is required
to capture the higher costs of these ARVs.

Healthcare utilisation

Transition probabilities

HIV clinic, laboratory and ARV utilisation was calculated from 1,729 patients with 2,229 ART patient years
of follow-up over a median follow-up of 1.03 years (IQR
0.68 – 1.70, max 4.08). Data on the use of inpatient and
tuberculosis care required extensive validation. This was
undertaken on 670 patients, with 693 ART patientyears. Relatively high mortality in the early months of
ART and high rates of healthcare utilisation decreased
once immune recovery had been achieved. This variability was captured directly from primary data. On the
other hand, healthcare utilisation could be expected to
increase for patients failing ART and dying. This was
captured through specifying a “cost of dying”, based on
a sample of 81 patients on ART who died of HIVrelated causes.

Transition probabilities are required to specify all relevant movements between Markov states In the ART
models, these probabilities were estimated from Kaplan
Meier product limit estimates of survival for the same
1,729 patients receiving ART in the first 48 months of
the Khayelitsha programme, and extrapolated thereafter.
The probability of dying was calculated directly from
primary data and specified separately for each threemonth cycle over the first 6 months on treatment, per
6-month period for months 6-12 and per annual period
in months 12-24, 24-36 and 36-48 (no patients failed
first-line in the first six months). This allowed an accurate specification of the decline in mortality over four
years on ART. Patients who were lost to follow-up were
conservatively treated statistically as deaths. The probability of transitioning to the second-line Markov states
was calculated from primary data separately for months
6-12, 12-24, 24-36 and 36-48. We extrapolated death

2001, the service was extended to include ART. After
starting ART, patients continued to receive treatment
and prophylaxis for acute infections as well as appropriate referrals for TB and hospital services.
Costing

ART model

Markov modelling was used to extrapolate primary data
and to calculate the per-patient lifetime costs and
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and failure transition probabilities conservatively by
averaging over the full period of follow-up – this
achieves a lower life expectancy than if we had extrapolated from later periods where far fewer deaths
occurred. Because life-expectancy might be higher in
pilot settings, the potential overestimate of mortality
would increase the generalizability of results to routine
services.
Additional details including unit costs, utilization estimates, transition probabilities
And full validations of the model including extensive
multi-way and probabilistic sensitivity analyses have
been published elsewhere [25].
Estimating the costs of scaling-up ART

Calculating the costs of scaling-up is achieved by entering estimates of total patient numbers into the model
described above during each cycle of the planning period. The planning period is defined to start in 2004
which is when public sector ART provision began in
South Africa. While the focus of this article is on the
period from 2010 to 2020, the costs for patients who
started ART prior to this time who are still surviving
and remaining in care need to be included. Costs were
therefore based on the actual patient coverage achieved
from 2004 to 2008, patient coverage targets contained in
the government’s strategic plan from 2009 to 2011 and
after 2011, it has been assumed that the treatment coverage target reached by that date would be maintained
until 2020. This is justifiable given that the 2011 target
was to reach full coverage of those in need. Under the
assumption that the government intends to fully fund
their HIV-treatment plan, then the results of this costing exercise give an indication of the likely budget or
resource envelope available for HIV-treatment over the
period of analysis. These estimates of patients in need
after 2012 have been extracted from the ASSA2003lite
model (the leading model used in South Africa to estimate the total population with and without HIV/AIDS.
These data were derived from ASSA2003lite (release
060315) as downloaded from http://www.actuarialsociety.org.za in May 2009). Full details of the assumptions
of this model are available [26,27].
Costs were expressed in 2007 prices, converted to US
dollars using an average 2007 exchange rate (US$1=7.05
South African Rands) [28]. Inflation adjustments were
made using the consumer price index excluding mortgage bonds [29].
Costs of UC

The modeling of the resource requirements for a UC
health system draws on the SHIELD (Strategies for
Health Insurance for Equity in Less Developed countries) project. This project is considering a range of scenarios for health system change to address existing
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inequities. The full range of scenarios, and extensive
sensitivity analyses for each scenario will soon be published in full. The model presented here reflects what
could be termed a basic universal coverage scenario,
based on improved resourcing of public sector health
services. It can be regarded as the minimum resourcing
levels required for achieving universal coverage. This is
appropriate to use in this paper as the purpose of this
paper is not to critically evaluate alternative approaches
to achieving universal coverage, but to illustrate the
relative burden of ART costs within a universal health
system context. Thus, adopting a relatively conservative
approach to universal coverage resource requirements is
appropriate. The main assumptions and methods for
this model are described in detail in additional file 2.
There are three key variables in the model, which can
be described by the following equation (with each of the
three main variables disaggregated in various ways):
Total expenditure = population x service utilisation
rates x unit costs
As there are considerable differences in utilisation
rates between different age/sex groups, population and
utilisation data are disaggregated into the following age
groups: 0-4, 5-14, 15-49, 50-59 and 60+ years, expressed
separately for females and males.
This approach is in line with the standard international approach to modelling future resource requirements with health system change, which is described as
follows:
“The general approach would be to assume that persons of different age groups would use a certain
amount of services over a given period, and also to
make certain assumptions regarding the development
of prices over time. The multiplication of these utilization rates and unit costs yields expenditure for
each type of service analysed. These expenditure subtotals are then added to arrive at total benefit expenditure with the system” [30].
Utilisation rates are also disaggregated for different
categories of services (primary healthcare visits and inand out-patient care at district, regional and tertiary or
central hospitals) and are specified as the number of visits per person per year and number of inpatient days per
person per year. The unit costs for each of these different services are specified as cost per visit and cost per
inpatient day.
The baseline age/sex utilisation rates for each type of
service were derived from a national household survey
conducted in 2008 which focussed exclusively on collecting health and health service related information [31].
Current utilisation rates of public sector health services are relatively low in South Africa. A number of
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detailed studies have been undertaken in the past which
have carefully calculated utilisation rate norms based on
a range of factors, including burden of disease and
drawing on international experience of health service
utilisation in well funded health systems. These studies
were drawn on to estimate future utilisation rates. In
the case of primary healthcare services, the ‘Need
Norms’ study undertaken by the Centre for Health Policy [32] was used, but was updated to account for
increased service requirements for those with HIV/AIDS
before they are eligible for ART. In the case of in- and
out-patient hospital services, the utilisation rates recommended by the ‘Hospital Strategy Project’ were used
[33]. It was assumed that these utilisation levels would
be fully phased in by 2020.
Current unit costs were calculated by combining
information on expenditure in each public hospital in
South Africa (sourced from National Treasury) with
information on the number of inpatient days and outpatient visits at each hospital (sourced from the Health
Information System database maintained by the national
Department of Health).
As indicated previously, the public health system is
currently under-resourced with real expenditure and
staffing levels not keeping pace with the growth in the
population dependent on public sector services (or with
the growing burden of disease in South Africa). A recent
study estimated that an additional US$3.3 billion is
required to redress this resource shortfall, particularly in
relation to dramatically improving staffing levels to, as a
minimum, at least return to the staff-to-population
ratios that prevailed in the mid-1990s [11]. This amount
was used to calculate the increase in unit costs that
would be required to achieve these quality improvements prior to any increase in utilisation. This increase
in unit costs was phased in by 2015, whereafter real unit
costs are assumed to only increase by 1% per annum (i.
e. further expenditure increases would be driven largely
by increases in utilisation rates).
The national household survey did not provide adequate data on the use of specialised hospitals (psychiatric, TB etc. hospitals). For this reason, a lump-sum
amount was added for these services, based on current
expenditure on these hospitals with increased resourcing
comparable to that outlined above for other health services. Other services such as community-based services,
emergency medical services (ambulances etc.) and training of health professionals were also added on to the
total resource requirements projected by the model. In
addition, additional administration costs were included.
The ASSA2003 projections of population growth, disaggregated using the same age/sex categories as for utilisation, were used. We assumed that while the entire
population would be eligible for benefits from the UC
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system, a portion of the population will choose to maintain private health insurance and only draw on 25% of
the benefits of the UC system.
Estimates of GDP growth

We have estimated GDP growth over the period based
on National Treasury’s assessment of the economic outlook in early 2010 [34], with a conservative extrapolation
into the future. Treasury estimated that real GDP
growth was 3.7% in 2008 and -1.8% in 2009 and projected it would increase by 2.3% in 2010, 3.2% in 2011
and 3.6% in 2012. The assumed real GDP growth rate in
future is:
➤ 4% in 2013 and 2014; and
➤ 4.5% from 2015 to 2020
These growth rates are considerably lower than the
real GDP growth rates of 5% or above experienced
between 2005 and 2007 (National Treasury 2009).
All ART costs, UC resource requirements and GDP
estimates are presented in real terms in 2007 US$.

Results
ART annual and total resource needs

If high coverage of ART is achieved and sustained, the
annual amount required is expected to increase from US
$1 billion in 2010 to US$3.6 billion in 2020, which is
close to a three-fold increase in total spending across the
period. The 43% increase needed from 2009 to 2010 steadily decreases over the period to stabilize at a level of
around 6% per annum by 2020. During the same period,
the number of patients surviving and remaining in care
on ART is estimated to rise from 1 million to 3 million.
These results are summarized in additional file 3.
ART resource needs as a proportion of the current public
health system

During the calendar year of 2007, approximately US$8.7
billion was spent in the public healthcare system [35], of
which around 4% would have been required to support
the ART programme and related care (inpatient care,
treatment for tuberculosis etc). If high coverage of those
in need of ART is maintained and if the growth in funding to the public healthcare system keeps pace with projected real growth in GDP, then close to 30% of these
resources would be required for ART by 2020 (see additional file 4).
Annual resource requirements for UC

In order to redress the substantial under-resourcing of
the public health sector over the last decade and a half,
public funding as part of the UC reforms (excluding
resource requirements for those on ART) will need to
increase rapidly until 2015, by which time expenditure
of approximately US$17.6 billion would be needed.
Thereafter, resource requirements will increase more
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gradually, largely related to utilization increases, until a
level of US$22 billion is reached in 2020.
ART resource needs within the context of UC

The UC scenario, including ART costs, modeled in this
paper requires more than a doubling of total system
expenditure in real terms from 2010 to 2020. Increases
are phased in rapidly initially, with 12% higher real
expenditure in 2011 versus 2010. These increases
decrease over the period, to reach around 5% by 2016
and 4% by 2020. ART expenditure is 12.7% of total
expenditure over the period, ranging from nearly 9% in
2010 to slightly over 14% in 2020. Total annual expenditure will be approximately US$25.6 billion by 2020. See
additional file 5.
Additional file 6 illustrates the implications of this
level of public funding of health services, including the
costs of those on ART. Expenditure on the UC system
will need to be about 4% of GDP by 2010 and increase
rapidly to 5.6% of GDP by 2015 and more gradually
thereafter to 5.7% of GDP by 2020.

Discussion
This paper has examined the overall costs of scaling up
access to ART from 2010 to 2020 within the context of
the proposed UC system. Coverage has been defined following the National Strategic Plan for HIV&AIDS and
STIs to be meeting 80% of new need for ART on an
ongoing basis. The costing of ART is subject to a number of key uncertainties including those related to the
data requirements of the study, extrapolation of data
and generalizability of results. Uncertainty relating to
data requirements has previously been assessed using
probabilistic sensitivity analysis (PSA) while generalizability has been assessed via multi-way sensitivity analyses [25]. While these analyses lend some support to
the overall robustness of the lifetime costs of care used
in this current analysis, it is nevertheless the case that
this costing is based on a relatively efficient model
where care is delivered via community health centers
and treatment is handled by both doctors and nurses.
This model of care is cheaper than a number of alternatives that have been evaluated in the South African public [36] and private healthcare sectors [37]. It should
therefore be borne in mind that the ART costs presented in this paper could be underestimated, given that
a scaled up response is likely to require delivery of ART
through all possible models of care. It is also likely that
costs would increase following any decision to change
the CD4 initiation criteria from <200 to <350 cells/μl.
While starting ART at CD4<350 cells/μl will be likely to
be associated with lower costs during the first year on
treatment [37], cost-effectiveness analyses have shown
that lifetime costs would increase, primarily owing to
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higher life expectancy [38,39]. There is an urgent need
to model the implications of this change, which would
require data on lifetime costs from a generalizable
model of care, estimates of numbers in need as well as
an indication of the likely demand for this care under
different extensive HIV-testing scenarios. On the other
hand, if the steady decrease in ARV prices of the last
decade is maintained and the exchange rate depreciations resulting from the financial crisis abate, then some
of the costs could be overestimated in this paper.
Two scenarios have been explored in this paper. In
the first, resources in the public healthcare system are
assumed to stay constant in real terms at the 2007 level.
Under this scenario, scaling up access to ART would
consume 27% of these resources by 2020. In the second
scenario, the resources required to provide ART were
contrasted against the overall public resources available
if a UC health system were implemented, noting that
only one scenario is presented here which is simply
based on the resource requirements to improve the
quality of public sector services and increase access to
and utilization of these services. The proportion of total
expenditure on ART would be a maximum of just over
14% in 2020 and an average of 12.7% over the period.
This seems a far more feasible challenge and would be
accompanied by measures to redress historical inequities
in the overall health system.
We acknowledge that: “A model is not a crystal ball; it
does not predict the future. Rather, models project a possible future state on the basis of observations and
assumptions on future conditions.” [30]. The UC scenario we have presented here is only one of a series of
scenarios we have developed, and it is highly dependent
on the assumptions made (which are spelt out in the
technical annex). It represents what could be considered
the minimum resource requirements for a universal
health system which provides both financial protection
and access to needed health services for all. The focus
of this paper is not to consider in detail alternative ways
of achieving universal coverage in South Africa and
associated resource requirements. Instead, the intention
is to illustrate how different the challenge of scaling-up
ART is in the context of currently under-resourced public health services compared to a context of a commitment to improving the domestic public funding of
health services with a goal of achieving universal
coverage.
There will be a number of challenges in implementing
UC reform in South Africa. The extent to which the
allocation from general tax revenue to the health sector
can grow, without increasing income tax rates, is dependent on continuing to achieve strong economic growth.
One potential source of increasing tax revenue is the
proposed removal of tax deductibility of medical scheme
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contributions, the value of which was estimated to be
almost US$ 2 billion in 2007 [40]. There will be a need
for careful phasing in of the changes to ensure that the
absorptive capacity of the health system is not exceeded.
Importantly, there will undoubtedly be opposition from
key interest groups, particularly private insurance groups
and providers and the highest income earners. International experience demonstrates that the policy process,
particularly in dealing with such opposition, will require
careful management [41-43]. In addition, careful design
of the universal coverage system is required to ensure
that it is affordable and sustainable within the South
African context. For example, high quality services at
the primary care level and stringent gatekeeping to specialist and hospital based services are essential, as are
appropriate provider reimbursement methods (e.g. capitation with global budget caps if primary care services
are purchased from private providers).
Despite these challenges, the goal of sustaining ART
access through achieving public funding levels
approaching 5-6% of GDP, whether solely through general tax allocations or from general tax complemented
by a mandatory health insurance contribution (or dedicated health tax), is within the realms of what would be
regarded internationally as affordable and sustainable.
While many of the countries with expenditure levels of
5% of GDP or more within the public healthcare sector
are in the high-income country category, there are a
growing number of middle-income (and some lowincome) countries that have achieved these spending
levels. For example, Brazil has public funding for healthcare of 4.8% of GDP, Costa Rica a level of 5.1%, Cuba
5.5% and Colombia 6.7% of GDP [44]. In all of these
countries, there has been a strong commitment to public funding of social services and striving to achieve a
universal health system.
The analysis presented here indicates that the challenge
of achieving high coverage of ART in South Africa within
existing public sector resource levels could be quite overwhelming in countries with a large HIV-epidemic. There
is considerable potential for HIV interventions to
adversely impact on other needed health services, given
the urgency and magnitude of the need for such interventions. However, if scaling up ART access is considered within the context of overall health system reform
to achieve universal coverage, the challenge becomes less
daunting. Thus, there is value in also focusing policy
attention on moving towards universal health system
coverage rather than focusing exclusively on the resource
requirements for scaling-up ART access. While there is
an urgent need to meet the treatment needs related to
the HIV-epidemic (and other communicable disease epidemics), there is an equally urgent need to give more
attention to moving towards universal health systems.
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The international experience of moving towards universal cover in high-income countries and middleincome countries in Asia and Latin America does not
provide any insights into how this can be achieved
within the context of a large burden of HIV/AIDS.
Therefore, the proposed UC reform in South Africa
provides an important opportunity for monitoring and
evaluating efforts to meet the emergency of the HIVepidemic in the context of achieving a universal health
system.
What we do know from international experience is
that universal coverage can best be achieved through
having an integrated pool of public funds [45]. What is
urgently required in low- and middle-income – mainly
African – countries facing a large HIV-epidemic is to
focus attention on integrating public funds (whether
from general tax revenue, mandatory health insurance
contributions or donor sources) into a single pool and
to increasing these funds, particularly from domestic
sources, over time. Progress towards achieving the
Abuja target of 15% of general tax funds being devoted
to the health sector has been extremely limited [46].
This must be addressed, and other options such as dedicated health taxes or mandatory health insurance contributions considered in order to gradually increase
domestic public funding for health services. This is
important as donor funding can be unreliable and irregular, sometimes varying considerably from year to year,
and is unlikely to be sustained at current levels in the
long-term. In addition, donor funding to African countries is heavily focused on the key communicable diseases of AIDS, TB and Malaria. Universal health
systems are unlikely to be feasible without increased
domestic public funding, particularly if the goal of universalism is being pursued at the same time as scaling
up ART interventions. It is only when there is increased
policy attention on achieving a universal health system
that equitable ART access will be affordable and sustainable and will not compromise the goal of equitable
access to other health services.

Conclusion
Responding to the HIV-epidemic is among one of the
many challenges currently facing the new South African
democracy. Whether this response becomes a “resource
for democracy” [47 p. 497] or whether it undermines
social cohesiveness between rich and poor communities
will be partially determined by the steps that are taken
during the next ten years. Mooney [48] argues that a
country’s healthcare system is a reflection of the values
of its citizens. If this is the case, a successful response to
the HIV-epidemic within a health system that is funded
from a substantial and integrated pool of public funds
could contribute to moving from a past marked by
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highly unequal access to freedom and resources to a
future characterized by cohesiveness and solidarity.

Additional material
Additional file 1: Trends in real per capita spending in the public
and private health sectors (Real terms; Base year = 2008)Trends in
real per capita spending in the public and private health sectors
(Real terms; Base year = 2008)
Additional file 2: Technical AnnexTechnical Annex
Additional file 3: Annual ART costs (in US$ 1,000’s) and total
patients surviving on ART (expressed in 2007 US$)Annual ART costs
(in US$ 1,000’s) and total patients surviving on ART (expressed in
2007 US$)
Additional file 4: Annual ART costs as a proportion of “status quo”
public health spending (expressed in 2007 US$)Annual ART costs as
a proportion of “status quo” public health spending (expressed in
2007 US$)
Additional file 5: Annual UC and ART costs (expressed in 2007 US$)
Annual UC and ART costs (expressed in 2007 US$)
Additional file 6: Annual UC and ART costs as a percentage of
GDPAnnual UC and ART costs as a percentage of GDP

Acknowledgements
DM is supported by the South African Research Chairs Initiative of the
Department of Science and Technology and National Research Foundation.
The usual disclaimers apply. We are grateful for the feedback we received
on this paper from Kara Hanson and Lucy Gilson as well as for the
comments from two anonymous reviewers.
This article has been published as part of BMC Health Services Research
Volume 10 Supplement 1, 2010: Scaling-up health services in low- and
middle-income settings. The full contents of the supplement are available
online at http://www.biomedcentral.com/1472-6963/10?issue=S1.
Authors’ contributions
SC calculated the costs of ART; DM calculated the costs of UC. Both authors
contributed to the writing of the paper and agreed with the manuscript’s
results and conclusions.
Competing interests
The authors declare that they have no competing interests.
Published: 2 July 2010
References
1. UNAIDS: AIDS epidemic update: December 2007. Joint United Nations
Programme on HIV/AIDS and World Health Organisation 2007.
2. HIV & AIDS and STI National Strategic Plan 2007-2011. Pretoria: South
African National AIDS Council (SANAC) 2007, 1-136.
3. National Antiretroviral Treatment Guidelines. Pretoria: National Department
of Health 2004.
4. Mooney G: And now for vertical equity? Some concerns arising from
Aboriginal health in Australia. Health Economics 1996, 5:99-103.
5. Hogan B: Minister of Health’s closing speech to the 4th SA AIDS
Conference. Southern African AIDS Conference: 2009; Durban 2009.
6. Johnson LF, McLeod HD: Steady growth in antiretroviral treatment
provision by disease management and community treatment
programmes. South African Medical Journal 2007, 97(5):358-359.
7. Adam MA, Johnson LF: Estimation of adult antiretroviral treatment
coverage in South Africa. South African Medical Journal 2009, 99:661-667.
8. Cleary SM, McIntyre D: Affordability - the forgotten criterion in health
care priority setting. Health Economics 2009, 18(4):373-375.
9. McIntyre D, Thiede M: Health Care Financing and Expenditure. South
African Health Review 2007 Durban: Health Systems TrustHarrison S, Bhana R,
Ntuli A. 2007, 35-46.

Page 9 of 10

10. McIntyre D, Gilson L, Wadee H, Thiede M, Okorafor O: Commercialisation
and extreme inequality in health: the policy challenges in South Africa.
Journal of International Development 2006, 18:435-446.
11. DBSA: A roadmap for the reform of the South African health system.
Johannesburg: Development Bank of South Africa 2008.
12. World Health Organisation: Resolution on sustainable health financing,
universal coverage and social health insurance. 2005.
13. Mpofu A, Nyahoda P: National health financing in Zimbabwe 2005:
Contribution of the national AIDS levy to national health care support.
Harare: Regional Network for Equity in Health in Southern Africa 2008.
14. OAU: Abuja Declaration on HIV/AIDS, tuberculosis and other related
infectious diseases. Addis Ababa: Organisation of African Unity 2001.
15. Taskforce on Innovative International Financing for Health Systems:
Constraints to Scaling Up and Costs - Working Group 1 Report. 2009.
16. World Health Organization: Sustainable health financing, universal
coverage and social health insurance: World Health Assembly resolution
WHA58.33. Geneva: World Health Organization 2005.
17. Govender V, McIntyre D, Grimwood A, Maartens G: The Costs and
Perceived Quality of Care for People Living with HIV/AIDS in the
Western Cape Province in South Africa. Partnerships for Health Reform
2000.
18. Haile B: The Costs of Adult Inpatient Care for HIV Disease at GF Jooste
Hospital [dissertation]. Cape Town: University of Cape Town 2000.
19. Sinanovic E, Floyd K, Dudley L, Azevedo V, Grant R, Maher D: Cost and
cost-effectiveness of community-based care for tuberculosis in Cape
Town, South Africa. Int J Tuberc Lung Dis 2003, 7(9):S56-S62.
20. Cleary S, Boulle A, Castillo-Riquelme M, McIntyre D: The burden of HIV/
AIDs in the public healthcare system. South African Journal of Economics
2008, 76:S1:S3-S14.
21. de Scherif TK, Schoeman JH, Cleary S, Meintjies GA, Rebe K, Maartens G:
Early severe morbidity and resource utilization in South African adults
on antiretroviral therapy. BMC Infect Dis 2009, 9:205, doi:10.1186/14712334-1189-1205.
22. NDOH ARV Tenders Awarded. .
23. Hogg RS, Yip B, Chan KJ, Wood E, Craib KJ, O’Shaughnessy MV,
Montaner JS: Rates of disease progression by baseline CD4 cell count
and viral load after initiating triple-drug therapy. JAMA 2001,
286(20):2568-2577.
24. Egger M, May M, Chene G, Phillips AN, Ledergerber B, Dabis F,
Costagliola D, Monforte AD, de Wolf F, Reiss P, et al: Prognosis of HIV-1infected patients starting highly active antiretroviral therapy: a
collaborative analysis of prospective studies. Lancet 2002,
360(9327):119-129.
25. Cleary S, McIntyre D, Boulle A: The cost-effectiveness of Antiretroviral
Treatment in Khayelitsha, South Africa: a primary data analysis. Cost
effectiveness and resource allocation 2006, 4:20.
26. Dorrington R, Johnson LF, Bradshaw D, Daniel T-J: The Demographic
Impact of HIV/AIDS in South Africa: National and Provincial Indicators for
2006. Cape Town: Centre for Actuarial Research, South African Medical
Research Council, Actuarial Society of South Africa 2006, 1-116.
27. Dorrington R, Johnson LF, Budlender D: ASSA2003 AIDS and Demographic
Models: User Guide. Centre for Actuarial Research, University of Cape Town,
for the AIDS Committee of the Actuarial Society of South Africa 2005, 1-45.
28. Federal Reserve Statistical Release: Foreign Exchange Rates (Annual).
[http://www.federalreserve.gov/releases/g5a/].
29. Statistics South Africa: Historical CPIX key indicators. STATSSA 2009.
30. Cichon M, Newbrander W, Yamabana H, Weber A, Normand C, Dror D,
Preker A: Modelling in health care financing: A compendium of
quantitative techniques for health care financing. Geneva: International
Labour Office and International Social Security Association 1999.
31. McIntyre D, Okorafor O, Ataguba J, Govender V, Goudge J, Harris B,
Nxumalo N, Moeti R, Maja A, Palmer N, et al: Health care access and
utilisation, the burden of out-of-pocket payments and perceptions of
the health system: Findings of a national household survey. Cape Town:
Health Economics Unit, University of Cape Town 2008.
32. Rispel L, Price M, Cabral J: Confronting need and affordability: guidelines
for primary health care services in South Africa. Johannesburg: Centre for
Health Policy, University of the Witwatersrand 1996.
33. Monitor Company, Health Partners International, Centre for Health Policy,
Institute NLaD: Hospital Strategy Project: Overview and Final Report.
Johannesburg: Monitor, HPI, CHP and NALEDI 1996.

Cleary and McIntyre BMC Health Services Research 2010, 10(Suppl 1):S2
http://www.biomedcentral.com/1472-6963/10/S1/S2

34. National Treasury: 2010 Budget Review. Pretoria: National Treasury 2010.
35. National Treasury: Provincial Budgets and Expenditure Review: 2005/062011/12. Pretoria: National Treasury, Republic of South Africa 2009.
36. Rosen S, Long L, Sanne I: The outcomes and outpatient costs of different
models of antiretroviral treatment delivery in South Africa. Trop Med Int
Heatlh 2008, 13(8):1005-1015.
37. Leisegang R, Cleary S, Hislop M, Davidse A, Regensberg L, Little F,
Maartens G: Early and Late Direct Costs in a Southern African
Antiretroviral Treatment Programme: A Retrospective Cohort Analysis.
PloS Medicine 2009, 6(12):e1000189, doi:1000110.1001371/journal.
pmed.1000189.
38. Badri M, Cleary S, Maartens G, Pitt J, Bekker L-G, Orrell C, Wood R: When to
initiate HAART in sub-Saharan Africa? A South African cost-effectiveness
study. Antiviral Therapy 2006, 11:63-72.
39. Loubiere S, Marhoum El, Filal K, Sodqi M, Loundou A, Luchini S, Cleary S,
Moatti J, Himmich H: When to initiate highly active antiretroviral therapy
in low-resource settings: the Moroccan experience. Antiviral Therapy 2008,
13(2):241-251.
40. McIntyre D, McLeod HD, Thiede M: Comments on the National Treasury
Discussion Document on the Proposed Tax Reforms Relating to Medical
Scheme Contributions and Medical Expenses. Cape Town: Health
Economics Unit and Department of Public Health and Family Medicine,
University of Cape Town 2005.
41. Kwon S, Reich MR: The changing process and politics of health policy in
Korea. J Health Polit Policy Law 2005, 30(6):1003-1025.
42. Castiglioni R: The politics of retrenchment: the quandaries of social
protection under military rule in Chile, 1973-1990. Latin American Politics
and Society 2001, 43(4):37-66.
43. Thomas S, Gilson L: Actor management in the development of health
financing reform: health insurance in South Africa, 1994-1999. Health
Policy and Planning 2004, 19(5):279-291.
44. UNDP: Human Development Report. New York: United Nations
Development Programme 2007.
45. McIntyre D, Kutzin J: Revenue collection and pooling arrangements in
health system financing. Health systems: a political-economy perspective
Oxford: Oxford University Press; forthcomingSmith R, Hanson K, Palmer N. .
46. Govender V, McIntyre D, Loewenson R: Progress towards the Abuja target
for government spending on health care in East and Southern Africa.
EQUINET Discussion Paper 60 Harare: Regional Network for Equity in Health
in Southern Africa 2008.
47. Fassin D, Schneider H: The politics of AIDS in South Africa: beyond the
controversies. British Medical Journal 2003, 326:495-497.
48. Mooney G: Access and service delivery issues. Canberra: Health Policy
Round Table 2002.
49. McIntyre D, Van den Heever A: Social or National Health Insurance. South
African Health Review 2007 Durban: Health Systems TrustHarrison S, Bhana R,
Ntuli A 2007, 71-87.
50. Council for Medical Schemes: Annual Report, 2008-9. Pretoria: Council for
Medical Schemes 2009.
51. O’Donnell O, Van Doorslaer E, Wagstaff A, Lindelow M: Analyzing health
equity using household survey data: A guide to techniques and their
implementation. Washington, D.C.: The World Bank 2008.
52. Sauerborn R, Nougtara A, Hien M, Diesfeld HJ: Seasonal variations of
household costs of illness in Burkina Faso. Social Science and Medicine
1996, 43(3):281-290.
53. Lombard C, Stegman J, Barnard A: Modelling net expenditure of hospitals
in the Cape Province. South African Medical Journal 1991, 80:508-510.
54. Development Bank of South Africa: A roadmap for the reform of the
South African health system. Johannesburg: Development Bank of South
Africa 2008.
doi:10.1186/1472-6963-10-S1-S2
Cite this article as: Cleary and McIntyre: Financing equitable access to
antiretroviral treatment in South Africa. BMC Health Services Research
2010 10(Suppl 1):S2.

Page 10 of 10

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

