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Background and Objec7ves
Managing infec7ous disease requires rapid and eﬀec7ve response to support decision makers. The decisions required are complex and require an
understanding of the diseases, interven7on and control measures, and relevant contextual characteris7cs. While data from clinical and modeling studies
have demonstrated the poten7al beneﬁt of integra7ng ver7cal disease programs, few evidence-based tools exist to assist decision makers in evalua7ng
and comparing approaches, to determine the most impacNul and cost-eﬀec7ve approaches for their seOng. We created an applica7on available on the
web, with a simple user interface, to support on-the-ground decision-making for integra7ng disease control programs or their components given local
condi7ons and prac7cal constraints. The model provides predic7ve analysis for the eﬀec7veness of integra7on of schistosomiasis and malaria control, two
common parasi7c diseases with extensive geographical and epidemiological overlap, to evaluate the eﬀec7veness of integra7on and provide a proof-of
principle for using this type of web-based dashboard to inform modeling-based decision support. The objec7ves of the project were to:
Ø Develop a web-based modeling applica7on to support public health decision making
Ø Demonstrate how the use of this tool can provide guidance on how to op7mize the integra7on of ver7cal disease control programs

Methodology
1) Model Development: Parameters and algorithm are based on a previously-published model1 describing the epidemiological dynamics of malaria and
schistosomiasis infec7on and eﬀec7veness of common interven7ons. Parameters, including propor7on receiving treatment, cure rates, and impact of
interven7ons, are deﬁned from the literature or by the user1-4. The model quan7ﬁes malaria prevalence, including the observa7on that infec7on with
schistosomiasis increases malaria infec7on risk1,2 and the rela7ve impacts of indoor residual spraying (IRS), bednet distribu7on (ITN), treatment, and MDA
for schistosomiasis4. Malaria control Interven7ons are op7mized by 7ming to precede peak transmission season. Two simula7ons are compared to
evaluate rela7ve eﬀec7veness of non-integrated control and op7mally-7med integrated control.
2) Development of prototype web-based decision tool as a user interface: To facilitate decision-making, we developed a user-friendly interface for the
model, allowing disease control oﬃcers and/or policy makers to customize parameters such as demographic data, ini7al prevalence values, and 7ming/
type of exis7ng non-integrated disease control interven7ons. The interface provides the ﬁnal model outcome, in a simple graphical format.
3) Feedback and input from partners in co-endemic countries: Throughout the project, we corresponded with partners in Mali, Uganda, and Yemen to
collect data on ini7al model parameters, and ensure the model and decision-tool addressed on-the-ground needs.
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Decision Support Web Interface
The user interface provides access to and mediates interac7on of users with the model, to enable
users to easily and quickly customize key parameters. To es7mate the poten7al beneﬁts of
schistosomiasis mass drug administra7on (MDA), users supply demographic informa7on (see
screenshot to the right) and outline their current schistosomiasis prevalence and MDA strategy.
Schistosomiasis interven7ons are o`en targeted selec7vely to school-aged children so demographic
informa7on is required in order to align MDA simula7on in the back-end model with the approach in
use on the ground. Similarly, malaria seasonality, and transmission rate are user-deﬁned input
parameters in the tool.
Modeling Results for Decision Makers
The graphic of the model output to the le` highlights the challenge of successfully communica7ng the results of a
complex academic model for easy use on the ground by decision-makers. Our user interface translates these
modeling outputs into a straight-forward comparison of beneﬁt that facilitates decision-making. Ul7mately, the
most cri7cal ﬁnding of the current model is whether the condi7ons support a recommenda7on for integra7on of
schistosomiasis and malaria control eﬀorts. This recommenda7on is based on whether an integrated program
“moves the needle” on disease prevalence compared to exis7ng non-integrated approaches. The graphical output
summarizes this comparison; integra7on is shown as “recommended” if prevalence of either disease is reduced by
greater than 5%, rela7ve to the current program (assumed to be non-integrated). An addi7onal graphic on the user
interface provides an overview of recommended implementa7on strategies for the 7ming of interven7ons,
providing immediately prac7cal informa7on for users. By breaking complex model outputs down into straightforward comparisons of beneﬁt, in language and terminology familiar to disease control oﬃcers, our prototype
tool provides a cri7cal and novel layer of support to evidence-based decision making, which could be applied at
na7onal, regional, or even local levels.

Conclusions and Policy Recommenda7ons
This tool represents a signiﬁcant step forward in eﬀec7vely transla7ng the best available scien7ﬁc models to support prac7cal decision making on the
ground with the poten7al to signiﬁcantly increase the eﬃcacy and cost-eﬀec7veness of disease control, enhancing both health and resilience. Next steps
for the current model include expanding the model to incorporate schistosomiasis re-infec7on and addi7onal intrahost epidemiological dynamics,
assessing resource alloca7on for integrated versus non-integrated control, and ﬁeld-tes7ng the model and tool to determine u7lity and eﬃcacy. Perhaps
most importantly, this work provides suﬃcient proof of concept to allow for these methods to be applied towards other integra7on eﬀorts – such as those
involving other infec7ous diseases or One Health eﬀorts – which hold the poten7al to greatly improve the health of vulnerable popula7ons globally.
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