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Issues
Currently public health resources in Africa are scarce and there is not enough money to apply the proper resources where needed.  Some may argue that the problem is not scarce public health resources but that the available resources are being inappropriately allocated, which gives the illusion that there are scarce public health resources.


For this discussion we considered public health resources to include educational programs, trained individuals, infrastructure, facilities, water system, salary, drugs, and electricity.

Optimization is the core of this problem.  In order to effectively optimize scarce public health resources in Africa using mathematical tools, one must choose an objective function.  Given an objective function, we would propose to maximize or minimize it subject to constraints. Some examples of an objective function in this paradigm of optimization would be: minimization of deaths in a population due to tuberculosis subject to a constraint of the Ministry of Health’s budget or maximization of the welfare of persons within a country subject to the constraint of feasibility within that specific environment.

Challenges


There are various challenges to achieving optimization of resources including: obtaining more funds, political conflicts, standardization (how do you measure resources and what are the units of such measure), tradeoffs (what are the priorities of the specific environment), and achieving a cost-effective strategy once that strategy is determined.  It is difficult to influence heath care policy when policymakers cannot assess the social hardships accrued when priority is given to programs with immediate benefits over programs whose benefits are the elimination of a small chance of an extreme illness.  For example, some governments do not require polio vaccinations because only 1:100 infected children become paralyzed. Yet this small proportion of persons with paralysis cause individual and societal burdens that in some ways outweigh the cost of vaccination. 

Policymakers should not use American models and adjust them for African situations, however they should develop models specifically for their own situation, with their own parameters to ensure proper fit and application. 


There are specific challenges that may be faced when choosing an objective function or when considering constraints and limitations in optimization. In the case of choosing the objective function, a mathematician or health care policy maker must consider what outcome should be examined, which single objective function would lead to the same outcome to be examined, as well as which diseases or interventions should be targeted.  With regards to constraints and limitations to optimizing and objective functions, challenges include the data (inputs), resources (supplies, time, space), as well as political, social and epidemiological implications.

Recommendations


As opposed to using money as a unit of measure, we suggest measuring on the basis of burden in order to maximize the number of infections affected/relieved.  Other ways to optimize usage of scarce resources include: implementation of block quality insurance as well as intervention allocation for each particular disease.  We recommend that policy makers incorporate World Health Organization recommendations and studies when developing their policies for optimization of the usage of scarce public health resources.  When considering tradeoffs in optimization, one should include the value of statistical life (a product of choices made everyday), the years of life saved (disability adjusted life year [DALY]), and deaths.


Another avenue to improving the optimization of public health resources in Africa is to identify the appropriate skills for the task.  Operations researchers, industrial engineers (and other engineers), businesspeople, and statisticians should be incorporated into the framework in order to provide a more solid, efficient, and all encompassing optimization of our scarce public health resources (overall).

Future Directions


Current studies provide examples of how optimization can be used to direct public policy. An example of a recent study is the one performed by Resources for the Future, a Washington, DC based think-tank, A Disease Control Intervention Project. This study incorporated consideration of the cost of health care, price constraints, and individual vs. institutional incentives.  This study recommends that resources be applied to populations with low incidence of infections of the prevalent disease as opposed to populations with high incidence of infections to reduce the total incidence of infections.  Another example is found in a publication produced by the CDC that incorporates a data dictionary or user’s manual to the model so that others may adjust one entity’s model(s) for its own particular situation with a full understanding of the paradigm being followed.  

African policy makers need to consider models that incorporate uncertainty analysis. An interdisciplinary team that includes modelers who are trained in optimization should create such models. 


Other ways to take the next step in improving optimization policies include actions to increase the supply of people applying optimization to public health policy such as establishing incentives for going into this new, exciting and important field.  Researchers should be encouraged to embark upon collaborative efforts to seek increased funding availability and opportunity.  The way forward should certainly include training workshops with this specific theme sponsored by SACEMA/DIMACS on the African continent to educate public health officials as well as those who are specifically trained in optimization to merge the two fields more rapidly.

