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Definitions

* Mathematical Modeling: | s
Part of applied maths to study e e B ey :
. Birth Rate / > Unsafe Funeral |
complex system/behavioral through 2 st — g __[ ;
predictions ot sioroed
» Exposed » | ate Detection :
Public Health Interventions: e ;
: : : — - I |
Planned action/policy/effort aimed at = : ;
protecting lives of the population > it | j
2 . . 7 E—

(vaccination, isolation, quarantine etc) - v

o Safe Burials

o Isolation

o ETU-Emergency Treatment Unit
» Detection

7 - Public Health Intervention

P.O BOX 141051, Kampala, Uganda | admin@idemu-mak.org +256 75220685

Ntinda, Kampala (Uganda) www.idemu-mak.org +44 7570224173



Mathematial Models for Public Health Interventions

Periodicity of the HIV/AIDS

Research Article
Epidemiology and Global Health, Medicine

Mathematical modeling of the West Africa

Epidemic in a Mathematical Model Ebola epidemic

that Incorporates Complacency

Livingstone Luboobi

Am. J. Infect. Dis., 1 (1):55-60, 2005

be necessary given the advances in medical
interventions and in changes in medical seeking
behaviours for persons living with HIV/AIDS.

MODEL EQUATIONS

From the descriptions and assumptions on the
dynamics of the epidemic made above, the following
are the model equations.

dsS SI
- A(l)—ﬂ(A)i —KS

dl SI
a—ﬂ(A)ﬁ—(V+P)I (1)

dA
—=vI-(c+pn)A
at (6+u)

ANALYSIS OF THE MODEL

But
o+ o+u

=T T

v v
Hence, for sufficiently large £, forall ¢ > t4,

o+ u

I(r)—l(rA) <& =&
v

Choosing &4 = &, since &, > &, ends the proof for the

first part.
From (2),
N v+
— ——f:(},or S=(5+1) V+f
S+1I nA ) nA )
Simplifying gives
v+ ,u)l*

nATY - v + )

Jean-Paul Chretien ¥, Steven Riley, Dylan B George

Division of Integrated Biosurveillance, Armed Forces Health Surveillance Center, United States; School of Public Health,
Imperial College London, United Kingdom; Biomedical Advanced Research and Development Authority, United States

Dec 8, 2015 « https://doi.org/10.7554/eLife.09186 8 @

Computational and Mathematical
Methods in Medicine

Research Article (& Open Access © @®

A Mathematical Model of COVID-19 Pandemic: A Case Study of
Bangkok, Thailand

Pakwan Riyapan %, Sherif Eneye Shuaib, Arthit Intarasit
First published: 31 March 2021 | https://doi.org/10.1155/2021/6664483 | Citations: 49
'ejournals@cambridge - find full text’

Academic Editor: Kazuhisa Nishizawa
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Artificial Intelligence and Mathematical Modeling

* A branch of computer science that has
numerical methods, language theory,
programming systems, and hardware

systems.

« Key words: Natural language
processing, robotics, machine learning,
deep learning, virtual reality, ChatGPT
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Do we need Al for Mathematical Modeling?

* Provide  high-level  mechanisms for
Implementing = numerical models and
solutions

 Cleaner, easier to write, and more adaptable
computational mechanics codes.

« A variety of algorithms for heuristic search,

lanning, geometric reasoning,
nterpretation

« Effective and rigorous mechanisms for
addressing problems (shape description, and
transformation, and constraint-based model
representation.)

National Academies Press; Washington DC
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Studies on Al for Mathematical Modeling?

Al in Infectious Disease Mathematical Modelling

Studies from databases/registers (n = 2417)
MEDLINE (n = 1372)
Embase (n = 1045)

Identification

My other records

Duplicates identified manually (n = 45)
Duplicates identified by Covidence (n = 485)

These are records that have either been published or rejected and are not currently being worked on.

ID Title Status Last edited
e e e 4,) B CRD42023464487 Advancing the Application of Artificial Intelligence for Public Health  Registered 27110/2023 [
. - et Mathematical modeling in Low and Middle Income Countries (1st
tudies sought for retrieval (n = tudies not retrieve n= . .
. T January 1956-31st July 2023): a systematic review
g Studies assessed for eligibility (n = 657) Stui:::te;zl:yd:‘d,(:): 472)
animal study (n = 7)

Wrong setting (n = 330)
Wrong outcomes (n = 40)
Retracted Paper (n = 2)
Narrative Review (n = 2)
Wrong study design (n = 17)
No Country Mentioned (n = 2)

Studies included in review (n = 185)
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Urgent need for Capacity building for Al tools for
Mathematical Modeling?

ﬁ ApHRCA African Population and " - _
= H 4iWhoWeAre v+ S WhatWeDo v BMediaC  XR v 1@ GetInvolved + Search...
“\\\\\\\ Reliable News Source ) Health Research Center A e o eatener v A¥feouress v Fbetiowe e

Politics Social Economy Sport Technology Environment Feature Videos

New Data Science Project Launched to Transform Africa's Data
Landscape

\AfricaCDC

BLOG ARTICLE

—DataScience
Without Border

Bridging data gaps,
strengthening data sv~* 4 , - . . . . .
and enhqncingg coll ~ Building Data Science Capacity Across Africa: The Data Science Without

for datq-drf ) r Boarders Pathfinder Tour
decision-makin .y A
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Knowledge Improvement (%) Before and After Training

Analysis using Before _ Data mapping using

ACHILLES Rabbit-In-A-Hat
After

Data profiling Before _ Data Quality

using White Rabbit Dashboard

16.7%

After 33.3%

Introduction to
data science for
16.7% public health

Before

Database management
(PostgreSQL)

After

ETL(SQL Skeletal
demonsizaion) —— rcr [ NOORN % rer ORI EOMOTCRN
25.0%
et [ OB 25%% 1 ucion 0 5QL

Introduction to R

Visualization using Vocabulary mapping
e At | P "
Vocabulary mapping

using Usagi

8.3%

After 41.7%

16.7%

41.7%

8.3%

25.0%  8.3%

25.0%

16.7% 16.7%

16.7%

25.0% 8.3%

Knowledge Level BNovice Bl Beginner il Competent - Proficient Expert



Knowledge Improvement (%) Before and After Training

Vocabulary mapping
Mapping using Considerations for
practical

Before 59

Data governance in
public health

After 9.1% 18.2%

Introduction to
Data

Introduction to
Open Data Science

Before

and making data . standardization
FAIR After 9.1% 9.1% yging OMOP CDM
data science for Public Health
R overview Data profiling
\ove ; Before %% using White Rabbit
libraries, etc,
& Vocabulary

Analysis using

ACHILLES 9.1% 9.1% Mmapping using

athena practical

After

Visualization using ~ Before

ATLAS (AWS, docker
instances)

After 9.1% 9.1%

Introduction to ETL

13.6% 4.59

25.0% 25.0%

13.6% 4.5%

9.1%4.5%

13.6%

9.1% 9.1%

Knowledge Level BNovice B Beginner il Competent  Proficient Expert



Funding for Capacity building for Al tools for Mathematical

Modeling?

Catalyzing Equitable
Artificial Intelligence (AI) =
s CLP

30/09/2024
Darlington Akogo of MinoHealth AI Labs in

Ghana will leverage a multimodal Large Ca for )I“Oposals
Language Model (LLM) to generate accurate
and comprehensive medical reports based
on the analysis of medical images to reduce
the need for manual reports and enhance
diagnostic capabilities for radiologists and

Implementing Partners for the Global South

cinlas, ) Leaders in Epidemic Analytics and Response
Learn About The Award - NEtWOrk (GS LEARN)
Challenge

Catalyzing_Equitable Artificial Intelligence (AI)
Use
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Funding for Capacity building for Al tools for Mathematical

Modeling?

Uganda Launches AI Health Lab at Makerere University

JOURNAL ARTICLE Home / Latest News / Uganda Launches Al Health Lab at Makerere University

Artificial intelligence-enhanced biosurveillance for
antimicrobial resistance in sub- Saharan Africa &

Innocent Ayesiga =, Michael Oppong Yeboah, Lenz Nwachinemere Okoro,

Eneh Nchiek Edet, Jonathan Mawutor Gmanyami, Ahgu Ovye, Lorna Atimango,
Bulus Naya Gadzama, Emilly Kembabazi, Pius Atwau I n

International Health, ihae081, https://doi.org/10.1093/inthealth/ihae081
Published: 15November2024  Article history v

Recent News

Invitation for PhD Public Defense -
Alice Gitta Kutyamukama -
November 20, 2024

PDF DN SplitView ¢¢ Cite A Permissions «§ Share v

November 13, 2024

CoCIS Hosts AI Workshop for
Erasmus Exchange Program
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Call to Action

* Develop Al policies to regulate and guide (Ethical aspects, Equity)
* Invest in Digitalization of Health records and embrace Al tools

* Invest in Data science infrastructure across Africa and Asia

* Have Data Sharing frameworks to enable Data Access and use

* Build Capacity in Mathematical Modeling across Africa and Asia
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