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Why?

Models are not
Interpretable or credible to
stakeholders

Global models may not
match the local context

Software tools are not
maintained
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Traditional modeling process is linear and siloed
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Initial discussion between
researchers and health actors

dh'ah
| Model Formulation | Model Building
e Identify project goals e Collect and process
e Identify relevant data
indicators e Evaluate data quality
e Identify potential input e Construct empirical
variables model

to health actors

, - Final presentation of results
|
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e Validate results
quantitatively
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Participatory modeling is iterative and inclusive

e |dentify project goals
e Co-construct conceptual model of system

e |dentify relevant indicators ..
e |dentify potential input variables 0°0
a'ah
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e Validate results quantitatively e Collect and process data

e Validate results qualitatively e Evaluate data quality

e Interpret results for decision making e Construct empirical model ()
e Critique and customize visualizations L)

and outputs of eTool
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e Installation of long-term technical support staff member

e Promotion of a community of practice via creation of supporting documentation and quarterly check-ins

e Annual trainings on dashboard use and interpretation, led by initial participant group

e Installation of “team expert” from each group of participants within each team to serve as in-field resource
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Participatory modeling offers a way to
operationalize disease forecasting models into

usable software designed with and for
decision makers within the health system
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Madagascar is one of the most vulnerable countries to climate
change

© Verisk Maplecroft 2016
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A health-system strengthening partnership

Ifanadiana district

Began in 2014, in the District of
Ifanadiana, Vatovavy.

Unpaved
road

Now serves over 1 million

Focuses on universal health coverage
and community health programs

@ 2017
® 2018

20 e Existing partnership facilitates a
arge

2021-2022 target K participatory approach
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Co-creation of disease forecasting
system via participatory modeling to
be integrated into a DHIS2
application

Targets last-mile healthcare delivery
at the community level (<5km
Multi-pathogen

resolution)
D

Diarrheal Acute

Disease Respiratory
Inf.
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Predicting Infectious Diseases
via Environment and Climate
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| Augmentation
> de la densité
| de végétation
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Used participatory research methods to identify environmental
conditions and hazards relevant for each disease
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Model co-creation: conceptual to statistical

INLA models : Bayesian
approximation with
spatio-temporal structures

Models trained on 4 years of
health, social, climate, and
environmental data

Disease rates forecast up to 3
months in the future
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Data sources
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Digitized health
clinic registers

Routine HMIS
Indicators
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DHS-like
household survey

Environmental and climate
data from satellite imagery

Crowd-sourced dataset of
buildings and transport
networks
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Results: How to Interpret

Respiratory
I
Each rowis a : Each bar represents one
variable : e / of 5 models
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Social and geographic variables

Diarrhea Malaria Respiratory
I — | I
Wealth Index - : E : - : m Wealth haS a pOS|tlve
— ! ¥ | association for all diseases
— : : : . .
Pop: Daneify : : : Social variables may
| ; L ; represent access to care,
: : : rather than exposure
1 & [ I
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Improved WASH - \ € 3 : ; estimation bias
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Bl ! ! ! Importance of controlling
Eoueation] " o for interventions (LLINS)
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Social and geographic variables

Diarrhea Malaria Respiratory
Wealth Index < - == - & Wealth has a positive
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Social and geographic variables

Diarrhea Malaria Respiratory
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Calendar variables

Diarrhea Malaria Respiratory
: : ;
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! ! ! No calendar variables were
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Calendar variables

Diarrhea Malaria Respiratory
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Calendar variables

Diarrhea

Malaria

Respiratory

Winter Season 4

Summer Season -
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No calendar variables were
Identified as important for
malaria

Strong role of national

holiday for diarrheal
disease
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Climatic and environmental variables

Diarrhea Malaria Respiratory
Windspeed| 1 = o Many shared variables
| : e : across diseases
Vegetation (EVI) 1 ) | |
I 1 I
Temperature - . S - Temperature is positively
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_— . o _= seasqn.allty have larger
: | ! coefficients
Fire Detection : : L »Role of stochasticity
I 1 I
Air Pollution (AOD) 4 E E 3 E
02 00 02 4 o0 04 08 Gz o0 02 o4
Coefficient

. THE CLIMATE AND HEALTH AFRICA CONFERENCE



Cimate and Heath
AFco Conlemnce

Climatic and environmental variables

Diarrhea

Malaria

Respiratory

Windspeed A
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Many shared variables
across diseases

Temperature is positively
associated with all diseases

Variables with clear
seasonality have larger
coefficients

s>Role of stochasticity
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Climatic and environmental variables

Diarrhea Malaria Respiratory

Windspeed- : ‘% ol Many shared variables

| across diseases

Vegetation (EVI) 4
Temperature 1 : Temperature is positively

associated with all diseases

Standing Water 4
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Variable coefficients change over time

Models trained on
historical data must be
updated regularly

Coefficent

Due to changing climate
or interaction with
changing social context
(e.g. HSS)?

0.50 1

0.251

0.001

-0.251

-0.50 4

0.25+

0.00

-0.254

Humidity | Precipitation
gt il i muwwmm
S e
it o
""""""""" HHHH‘ _Z:Z:“""“--“"""""""

THE CLIMATE AND HEALTH AFRICA CONFERENCE



'CHAC
Cimate ond
‘Afco Conlon:

Imate ond Heath
o

Next steps

Creating ensembles of models using different modeling frameworks
(ARIMA, Random Forest, GAM)

Second validation of models with health actors in November 2024
Deployment of beta version of DHIS2 application for district-wide use

Release of R package containing modeling workflow for use with DHIS2
data

R =
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PRIDE-C Team

Bénédicte Razafinjato Ezra Mitsinjoniala Paul
Director of M&E and Infectious Disease Andriamanorintsoa
Research Manager Software Developer

Dany Bakoly Ranoaritiana

Head of Health Rufin Andriadaza
Surveillance, Health Information
_— Madagascar Ministry of Health Systems Manager
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Questions?

Vous avez des
guestions?

Misy fantanina?

= mevans@pivotworks.org
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