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1. Motivation and
Objectives

To develop an Agent-Based Model (ABM) for
surveillance of dengue in Tanzania.
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Few studies on dengue modeling in the African context.

The influence of climatic and environmental factors on
dengue transmission dynamics has not been
extensively explored.

Benefits of ABMS in disease modeling.

Dengue fever is becoming endemic in Tanzania due to period outbreaks such as

in 2014, 2016 to 2019.

Poor dengue surveillance making the disease burden unknown.,

Environmental factors affect mosquito population dynamics and viral replication

rate.

Why Agent-
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Agent (people, animals, vegetation, birds, insects,
pathogens, any automated entities)
e Attributes
»  Name
»  Memory
»  Resources
e Methods
»  Decision making sophistication
» Behavioralrules
o Rulesto modify behavioral rule

Benefits of ABM in dengue
modeling

Ability to capture emergent
behavior based on agents'
interactions

Vol

Agentinteraction with /)
the environment

A bottom-up approach that results
in macro-system from sub-systems
interactions

Suitable for modeling
heterogeneous population

Networked interactions among
agents

Ability to model individual and
aggregate level details of agents

An agent and its elements
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Game theory: Modeling strategic interaction between two or more
players in a situation containing set rules and outcomes
y
\
Decision making theory: Governs how rational individuals shoulo
behave under risk and uncertainty. Agents make decions during their
interactions,
J

2. Quantitative Research

Methods

e Overview, Design Concepts and Details (ODD) Protocol

Model
requirements
gathering

e Jetbrains rider, C#, .NET Core, Github

* Multi-Agent Research and Simulation (MARS)

ABM e Python,QGIS, Jupyter Notebook, Google Cloud Computing

development

o Agile software development

Model | * Mobile app
deployment

Agent-Based Model and
Simulation

Dengue agent-based model

Process —

*Integrated Disease * Accurate prediction of

Surveillance and Response epidemic

(IDSR) s Agent-Based- Modeling and s Disease outbreaks
* Health Management Simulation eSurveillance

Information Systems (HMIS) *Reporting
* Environmental and Climatic

variables

Collect,

Analyse&Store

Health, Environmental
and Climatic Data

Results

Decision
Making

*Policy makers

* Epidemiologists

* Decision makers

*Health data stakeholdesr

Flow chart diagram for
dengue transmission
between humans and

mosquito vector

Initial conditions: All human agents are susceptible, one

mosgquito agent is infected
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3. Preliminary Results

* Mosquito development is
influenced by

* Minimum, maximum, and
mean temperatures.

e Air and water
temperatures.

* Optimal temperature is
15°C-30°C.

* High transmission of
arboviral diseases in rainy
periods with higher
temperatures and lower
transmission during the dry
season.

* Basic principles,
Emergence,
Adaptation, Objectives,
Learning, Prediction,
Sensing, Interaction,
Stochasticity, and
Observation

. ABM
Review of modeling for
Agent-Based ) 5/
. diseases in
arboviral :
African
models.
context.
Ten Design

Concepts ODD Protocol.

adopted.

* Agent-Based
Modeling and
Simulation is in its
primary stages in
Africa.

* Limited number of
studies have
considered the
influence of climatic
and environmental
factors on dengue
modeling.

* ABM explores the
spatiotemporal
dynamics of dengue
transmission in Dar es
salaam region for ten
years.

* Mobile agents
(human, Aedes
Aegypti mosquito).

Prisma Diagram showing
results from four databases
search on agent-based
modeling for arboviruses
and climatic factors

[dentification of studies via databases and registers

Records identified from
databases:
PubMed (n = 108)
ResearchdLife (n = 230)
SCOPUS (n =1023)
Google Scholar (n = 1050)

Identification

R Exact two duplicate

i

Records screened by title and

abstract

(n=2066)
Reports sought for retrieval

(n = 136)
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Screening

Reports assessed for eligibility
(n=123)

human and mosquito
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Studies included in review
(n=20)

Reports of excluded studies
(n=103)
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Duplicates detected before
screening.

records detected (n =
902)

Exact four duplicate
records detected (n=1)
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Records removed before
screening:
Resolved duplicates (n = 229)
Deleted duplicates (n = 267)
Records removed for other
reasons (n=77)

Records excluded by

—»| researchers

(n=1930)

Reports not retrieved
(n=13)

Reasons for exclusion

— 3| Reports do not include

arbovirus diseases
Reports do not include
weather or climatic or
environmental variables
Reports do not include
disease modelling
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