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Ongoing research
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Photo Credit: PATH/Heng Chivoan, 

www.path.org/articles/five-ideas-global-health/

https://www.theguardian.com/global-development/2018/aug/13/wider-use-

rotavirus-vaccine-urged-after-malawi-trial



Household-
level risk 
factors for 
enteric 
pathogen 
transmission



Colston J. M. et al. 2020a, Int J Environ Res Public Health
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The Planetary Child Health & Enterics 
Observatory (Plan-EO, “plan-ei-oh”)

Objectives

• Provide evidence base for targeting 

enteropathogen-specific child health interventions

• Big data approach to pathogen modeling:

• Molecular (PCR) diagnostics

• Earth Observation (EO)-derived 

environmental/climate data

• Survey derived household and subject data

• Geostatistical analysis

• Interactive web-based dashboard

• International consortium of investigators

www.planeo.earth 

Conceptual diagram of the relationship between physical processes and enteric 
infection risk

8Colston J. M. et al. 2024 PLOS ONE

http://www.planeo.earth/


Epidemiological data:
• An Individual Participant Data Meta Analysis 

(IPD-MA) of studies that:

• Used PCR to diagnose ≥ EID pathogens in 

stool samples

• Carried out in LMICs

• Subjects <5 years

• Identified through literature review and 

professional networks and contacted with 

data access requests

• Study-specific datasets combined into a central 

database with standardized format

• So far 28 studies carried out in 43 countries

• Samples georeferenced to households, 

community centroids or health facilities Locations of the sites and designs of the studies contributing data to this 

analysis, number of samples from each site included in the analysis and 

Shigella-positivity rates.

9Badr H., Colston J. M. et al. 2023, The Lancet – Global Health



10Badr H., Colston J. M. et al. 2023, The Lancet – Global Health

Results to date - Shigella
Seasonality metrics for Shigella positivity in asymptomatic 

children aged 12 – 23 months



Dissemination

11Colston J. M. et al. 2024 PLOS ONE

1. An interactive web-based dashboard – data access and visualization 

system; suite of interactive maps to collate and disseminate data 

products.

2. An international consortium of investigators – global network of 

collaborating researchers

Illustrative visualizations of how a). observed, and b). predicted pathogen prevalence will be displayed on the dashboard.



10.1371/journal.pone.0297775

https://doi.org/10.1371/journal.pone.0297775


Uses of MICS data in 
Plan-EO

13Colston J. M. et al. 2024, PLOS ONE

Data and process flow for the Plan-EO project.



In datasets from some contributing 

epidemiological studies, data on 

subject- or household-level covariates 

maybe missing or not collected.

Survey data from the same strata 

in which the study sites were 

located are appended to the study 

database.



Results to date - Shigella
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Probabilities and odds ratios of Shigella infection predicted for each variable in the model.

Badr H., Colston J. M. et al. 2023, The Lancet – Global Health



Uses of MICS data in 
Plan-EO

16Colston et al. 2024, PLOS ONE; Colston et al. 2024, medRchiv

Data and process flow for the Plan-EO project.

Number of nationally representative household surveys included in input dataset by country 

for included LMICs



Survey strata for 

Lao PDR MICS6:

18 regions × 

urban/rural

Populated 

settlements in Lao 

PDR (from 

Humanitarian OSM)

MICS clusters 

assigned to 

settlement locations 

with probability 

proportional to 

population size

INLA models fitted 

to map predicted 

coverage

Georeferencing MICS clusters



Covariate data (1/3): Household & subject 
data

18Colston J. M. et al. forthcoming

Prevalence of finished floors in Low- and Middle-Income Countries – interpolations based on household survey 

data and environmental covariates



Covariate data (2/3): Static environmental

19U.S. Geological Survey, 2021

Enhanced Vegetation Index (EVI) in Low- and Middle-Income Countries



Covariate data (3/3): Time-varying 
hydrometeorological

20Rodell et al. 2004

Annual average soil moisture in Low- and Middle-Income Countries (GLDAS, soon to be supplemented with 

ERA5-Land)



Conclusions

• MICS is a source of critical data inputs for Plan-EO

• The initiative serves as a use case for the invaluable data 

products that the programme provides.



Thanks
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