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Abstract
Background: Resource allocation models have not had a substantial impact on HIV/AIDS
resource allocation decisions in spite of the important, additional insights they may provide. In this
paper, we highlight six difficulties often encountered in attempts to implement such models in
policy settings; these are: model complexity, data requirements, multiple stakeholders, funding
issues, and political and ethical considerations. We then make recommendations as to how each of
these difficulties may be overcome.

Results: To ensure that models can inform the actual decision, modellers should understand the
environment in which decision-makers operate, including full knowledge of the stakeholders' key
issues and requirements. HIV/AIDS resource allocation model formulations should be
contextualized and sensitive to societal concerns and decision-makers' realities. Modellers should
prTL
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Background
Resource allocation models can provide valuable guid-
ance to the rational allocation of funds. Improving the use
of funds by targeting areas of greatest return may lead to
better and/or greater health outcomes. Although there is
growing pressure to use formal modelling techniques in
healthcare [1], their impact on healthcare resource alloca-
tion has been rather limited [2-4]. In addition, there is evi-
dence that actual spending decisions tend to deviate from
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ess. Subjects can band together to gain political clout as a
Player, as seen in the rise of HIV/AIDS advocacy groups.
They may reject results that appear to be putting their
interests at a disadvantage. Players must interact with
Context Setters who frequently have to make the final
decisions. Belton and Stewart remark upon similar results
seen in other arenas [33].

There is also debate on how health benefits and risks are
assessed within the resource allocation models - by the
affected individuals, by representatives, by experts. Qual-
ity of life assessments vary widely between patients, phy-
sicians and the general public [34-38]. Therefore, the
point of view of the assessor of the benefits can dramati-
cally affect cost-effectiveness analyses. In addition, it is not
clear whether or not all patients should be viewed as a
homogenous group [34]. Treatment costs of HIV/AIDS
and quality-adjusted life years saved will vary by socio-
economic characteristics; there is debate as to whether or
not these should be racially specific or reflective of the
general population [28,39]. Michaelis notes that the deci-
sion to commit resources to AIDS started very slowly
"because the primary victims were socially marginalized
or economically disadvantaged" (p. 400) [40].

Recommendation
It is important to understand stakeholders' needs and
influences, and engage them early in the modelling proc-
ess to increase their willingness to cooperate [41]. The
cooperation of stakeholders is especially important since
maximizing the health benefits of society are frequently
not the same as maximizing the health benefits of the
individual [35,42,43]. Exploring and potentially incorpo-
rating some of the alternate means of achieving distribu-
tive justice is critical for model acceptability, since it is
perceived as an important value representing fairness and
equity [35,44,45].

When multiple players influence decision-making,
resource allocation models are meant to help structure the
problem and promote conflict resolution in a constructive
way [31]. One of the powers of mathematical models is
that all assumptions have to be made explicit before the
model can be implemented and analyzed. The modeller
has a key role of pointing out potentially differing
assumptions and/or goals of all groups involved.

In addition, for models to be accepted by multiple stake-
holders, the variables that serve as input to the model - for
example, treatment access, life years saved, quality adjust-
ments and costs - need to be discussed, documented and
made transparent for review. Again, sensitivity analysis is
key tool to exploring how different values or relative
weights of these inputs influence the outcome of the
model.

Political considerations
While modellers may distance themselves from political
considerations so as to avoid bias in their research,
resource allocation decisions are inevitably influenced by
the politics in the budget appropriations environment.
HIV/AIDS is particularly prone to political debate in part
due to the sexual nature of the disease, involvement of
injection drug use, and the high cost of care and treat-
ment.

In South Africa, the response to the HIV/AIDS has been
riddled with political hurdles. President Thabo Mbeki's
dissident views on HIV/AIDS have been widely reported
[46-49]. Parts of the political leadership in South Africa
have cast doubt on the causal link between HIV and AIDS,
and the efficacy and affordability of antiretroviral treat-
ment [50]. The Treatment Action Campaign (TAC), an
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Our key recommendation for improving the applicability
of HIV/AIDS resource allocation models is to treat model
development as a process that involves all interest groups
and end users in regular meetings. The modellers provide
their technical expertise but also act as educators and facil-
itators for all parties involved. Models require making
potentially hidden assumptions explicit, and they provide
powerful scenario analysis features to explore different
options without risk.

Model development begins with the simplest possible
model and proceeds to create a hierarchy of increasingly
complex models. Each addition of complexity is suggested
by sensitivity analysis and discussed by all interest groups,
including feasibility and data requirement. Data require-
ments and accessibility are, however, not the only disad-
vantages of highly complex models. In many situations,
simpler models provide clearer insights, allow faster sen-
sitivity analysis and are more robust to stochastic varia-
tion.

Such a process-based approach creates a framework in
which all the difficulties addressed in the previous sec-
tions can be addresses effectively and efficiently. Through
continuous interaction with all groups, the modellers
understand the environment in which users and decision-
makers are operating. This includes knowledge of the
stakeholders so that the vision on key issues and require-
ments, as well as potential buy-in, can be solicited from
each group. Early consultation may also alleviate some
concerns of those who will be asked to implement the
model results by addressing issues such as social and eth-
ical considerations, data sources and uncertainty, and
stakeholder perspectives at the outset. While the require-
ment for the modellers to fully understand the context of
a decision is not a novel recommendation, it bears repeat-
ing since it remains a demonstrable problem. Formal
decision support models for HIV/AIDS resource alloca-
tion are required, but they should be contextualized and
sensitive to societal concerns and decision-makers' reali-
ties. In parallel, decision-makers need to be willing to
learn about the powers and limitations of models, in
order to avoid abuse of models and their recommenda-
tions.

Some modellers may believe that their models should be
built to reflect "proper" decision methodology and that
current decision processes are flawed. Their aim is to
change governmental and societal approaches to deci-
sion-making, moving it towards a more rational and/or
utilitarian approach. While this vision is vital to foster
growth and development, their model may prove difficult
to implement in the current decision context. Therefore,
modellers should assess how removed their models are
from the current reality and balance their choice of an

ideal vision with that of a practical tool for implementa-
tion.

Models cannot - and arguably should not - capture all of
the qualitative and quantitative intricacies that surround a
decision process. Models cannot be expected to dictate
resource allocation; rather, their results should be used to
support the process and guide discussion and policy
debates. The ability to conduct "what-if" analyses using
models can help decision-makers understand the extent
of the trade-offs resulting from their non-quantifiable
considerations. In order for decision-makers to under-
stand and accept the trade-offs that their decisions incur,
they must be comfortable with - and have confidence in -
the model.
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