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Collaboration Workshop:

We discussed some of the challenges that modelers may face when working on epidemiological studies in Africa. Although many of these challenges cannot be addressed in a direct way by modelers, it is nevertheless important to understand the transition of information from fieldwork to its use in various modeling tools. This document aims to reflect our group discussions accurately. The views expressed and questions raised are those of researchers and health practitioners from South Africa, Zimbabwe, Botswana, Mali, and Nigeria, as well as researchers from the USA. 

Limitations in data/vital statistics collection, quality, and availability
· Collecting data for epidemiological studies is a process constrained by many factors, which leads in Africa to unique states of information, through unique environments, demography, cultures, politics, religions, stigmas, ethics, and so on. Modelers can ensure data adequate for their modeling and inference needs, by understanding and even participating in this process of data collection. 

· We discussed the legal and ethical considerations regarding data collection. For example, what protocols and guidelines exist for publishing group (anonymous) data without consent? Clinical trials often pose ethical challenges. For example, a reward is often expected and given for participation in trials. Rewards are sometimes given in the form of regimens, and we discussed an example of malaria trials in Mali.

· Which regulatory bodies facilitate data sharing? How can we avoid duplication of data collection efforts and permanent loss of data? 

· Can modelers provide simple guidelines for data collection? For example, estimate the number of samples and the accuracy of their measurement required to estimate epidemiological parameters. This question is related to capacity planning.

The duality of the medical system – Western vs Traditional Medicine
· Social, cultural and agricultural customs are both diverse and very poorly understood.

· Social and cultural norms of behavior have a great effect; especially concerning the different level of control women in Africa have over their own medical risks and care.

· Stigma can introduce subtle effects and biases in datasets. People tend to answer survey questions in a way close to ‘the norm’. We discussed an example in Nigeria, where people indicated that they attended trials, when in fact they have not. 

· What structures, for example community leaders, traditional leaders, religious leaders, parental structures, can be accessed to help ‘dissolve’ stigma and resistance to preventative measures? An example of the ‘disbelief’ in vaccines was discussed in the context of the unsuccessful implementation of a polio vaccine program in Nigeria.

· Agricultural practices introduce unknown effects in modeling. Cattle related diseases, for example ‘anthrax’, are seldom reported. 

 Migration of individuals
· Rural to urban migration is driven by economic starvation in rural areas. Studies in Mali show that migrating workers have inadequate immune systems to cope with malaria parasites in urban areas. This problem is compounded by the lack of previous exposure to medicines found in urban areas.

· Migration into Mali from neighboring states serves to promote malaria diversity and some of its effects can be correlated to seasonal climate changes.

· Starving workers with HIV/TB often return home for support, and are lost to follow up in clinical trials.

·  Migration introduces non-linear (i.e. too difficult to model) mechanisms for pathogen diversity. Some of the effects depend on disease status.

Climate and environmental variation/diversity
· Modelers usually have to make simplifying assumptions when modeling a complex system. There is a trade off when building models for biological systems between models that are mathematically tractable yet biological relevant. The awareness of this trade off does not always help, as ‘biologically relevant’ is very context dependent, and should take into account individual variation, pathogen and environmental diversity, and so on. This makes it very difficult to generalize models and inferences across various extremes.

· We discussed another example from Mali where current sequence classification schemes are not contextualized to local populations, and do not adequately correlate RNA sequences to clinical symptoms.
Communication/Clarity of interaction with the public as a whole
· Complex models pose further challenges for communicating their potential uses and requirements to a wide clinical community. An example was discussed in the context of a complex micro-simulation model, where many mathematical assumptions and clinical insights must be combined to build a model that represents a particular context. The transition of a complex mathematical object into a clinical tool is a non-trivial process, and there is a need to explore ways of bridging this gap.

· There was additional discussion that modeling of disease both in the general case, and specific to Africa, is harmed in all stages of the process from initial model construction through the implementation of model-produced recommendations by the substantial limitations in human resources and scientific capacity. Additionally, political, social and economic conditions can lead to substantial challenges in practical implementation.

· Finally, the lack of clear communication strategies of the process of mathematical modeling of disease threats to non-mathematical professionals and the affected general population, from whom cooperation is necessary for any policy change to be successful, can greatly limit the usefulness of these models and should not be overlooked. 
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