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Anthropometric measures
Population, 2020, UN
adjusted

Shapefiles

Precipitation

Mean temperature

SPEI

Aridity index
Elevation
Slope angle

EVIand NDVI

Nighttimelights
Distance to major road

Travel time to city

eTable 1. Sources for data included in the model. Current versions of this data can be found at

Nutrition
Demography
Geography
Meteorology

Meteorology

Meteorology
Meteorology
Topography
Topography

Vegetation cover

Economic development
indicator

Economic development
indicator

Economic development
indicator

Demographic and Health Survey (DHS)
WorldPop, Population count
GADM Maps and Data

National Oceanic and Atmospheric Administration
(NOAA) RFE2 product

Climatic Research Unit (CRU)

National Center for Atmospheric Research/University
Corporation Atmospheric Research (UCAR/NCAR)

CGIAR Consortium for Spatial Information
(CGIAR-CSI)

Elevation above the sea level (in meters) based on
NASA’s Shuttle RadarTopography Mission (SRTM) |

Topographic slope (in degree) based on NASA’s
Shuttle Radar TopographyMission (SRTM)

National Aeronautics and Space Administration
(NASA)

Geospatial covariate, night-time lights in Uganda
Distance to nearest major road in Uganda

Travel time to city (minutes) in Uganda

DHS Website

WorldPop
Website.

GADM Website.

Climate Prediction
Center Website

CRU Website.

UCAR/NCAR
Website

WorldPop
Website

WorldPop
Website

NASA website

WorldPopWebsite

WorldPop
Website

WorldPop
Website

the links included. SPEI: Standardized precipitation-evapotranspiration index. SPEI is rainfall
minus potential evaporation and transpiration by plants describes the water balance, with
negative values indicating drought potential. Index is normalized, and thus express deviations
from the local long-term climatology. Enhanced vegetation index (EVI) and normalized
difference vegetation index (NDV1) are satellite derived vegetation indexes; smaller values

indicate less vegetation. SPEI has a multi-scale character, providing SPEI timescales between 1

and 48 months. We analyzed a 2-month lag SPEI. Aridity index is given as the ratio of mean

annual precipitation to mean annual potential evapotranspiration. Values closer to zero indicate

arid climates. Dataset use values from 1970-2000 period.
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Documentation

Documentation

Documentation.

Documentation

Documentation

Documentation

Documentation.

Documentation

Documentation

Documentation

Documentation


https://dhsprogram.com/data/
https://www.worldpop.org/geodata/summary?id=39373
https://www.worldpop.org/geodata/summary?id=39373
https://hub.worldpop.org/project/categories?id=3
https://gadm.org/download_country_v3.html
https://gadm.org/index.html
https://www.cpc.ncep.noaa.gov/products/african_desk/cpc_intl/cf_test/africa/rfe/rfe_run_365day_af_ptts.shtml
https://www.cpc.ncep.noaa.gov/products/african_desk/cpc_intl/cf_test/africa/rfe/rfe_run_365day_af_ptts.shtml
https://www.cpc.ncep.noaa.gov/products/fews/RFE2.0_tech.pdf
https://catalogue.ceda.ac.uk/uuid/58a8802721c94c66ae45c3baa4d814d0
https://www.nature.com/articles/s41597-020-0453-3
https://digital.csic.es/handle/10261/202305
https://digital.csic.es/handle/10261/202305
https://spei.csic.es/database.html
https://classes.engr.oregonstate.edu/cce/spring2019/ce202/Data/global-ai_et0/ai_et0/Global%20AI_PET%20v2%20-%20Readme.pdf
https://www.worldpop.org/geodata/summary?id=23493
https://www.worldpop.org/geodata/summary?id=23493
https://www2.jpl.nasa.gov/srtm/
https://www.worldpop.org/geodata/summary?id=23244
https://www.worldpop.org/geodata/summary?id=23244
https://data.nasa.gov/w/4mwm-w6k3/default?cur=Dm0AzjMotBU&from=CGP_QgD8K3a
https://lpdaacsvc.cr.usgs.gov/appeears/
https://modis.gsfc.nasa.gov/data/dataprod/mod13.php
https://www.worldpop.org/geodata/summary?id=18762
https://www.worldpop.org/geodata/summary?id=18762
https://www.earthdata.nasa.gov/learn/backgrounders/nighttime-lights
https://www.worldpop.org/geodata/summary?id=17526
https://www.worldpop.org/geodata/summary?id=17526
https://www.worldpop.org/geodata/summary?id=17526
https://www.worldpop.org/geodata/summary?id=17526
https://www.nature.com/articles/nature25181

*n (%)

eTable 2. Demographic characteristics of the study population. Child, household, and

Variable (N=5219) Mean (SD)
Child factors
Age, month 29+ 17
Male sex: 2586 (50)
Height-for-age z scores -1.23+1.48
Stunted= 1529 (29)
Weight-for-height z-scores 0.08 £1.15
Wasted 189 (4)
Weight-for-age z-scores -0.65+1.13
Underweight= 570 (11)
Household factors
Wealth index quintiless
Lowest 1359 (26)
Second 1112 (21)
Middle 1047 (20)
Fourth 950 (18)
Highest 751(14)
Rural residence 4352 (83)
Maternal Factors
Maternal education
Less than high school 490 (67)
High School 839 (16)
Greater than high school 242 (5)
Missing 648 (12)

maternal-specific demographic characteristic for the study population.
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eFigure 1: Temporally changing standardized precipitation-evapotranspiration index (SPEI):
Monthly measure of climatic water balance between January 2011 to December 2016.
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eFigure 2: Correlation between SPEI and EVI. EVI was correlated (Pearson coefficient) to
the monthly 1- to 4-mo, 12-mo and 24-mo SPEI series. A 2-mo SPEI (with the highest Pearson
correlation coefficient) was incorporated in our modeling.
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eFigure 3: Temporally changing rainfall. Monthly mean rainfall between January 2011 to
December 2016. Spatial resolution of 1-km grid square.
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Mean temperature
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eFigure 4. Land surface mean temperature. Mean annual temperature in degrees Celsius.

© 2025 Ssentongo P et al. JAMA Network Open.



0'5 R=0.98 p<2.2e-16

o
K

e
w

Enhanced Vegatation Index

0.2

0.4 0.5 0.6

Normalized Difference Vegatation Index

eFigure 5. Correlation between EVI and NDVI. Pearson correlation coefficient between
NDVI and EVI was 98%. We included EVI in our model.
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eFigure 6: Temporally changing EVI. Monthly EVI between January 2011 to December 2016.
Spatial resolution of 1-km grid square.
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Aridity index (log-scale)
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eFigure 7. Aridity Index. Higher values depict humid regions and lower values depict arid
regions.
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NLE (log-scale)

eFigure 8. Nighttime light emissions.
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Travel time cities

eFigure 9. Drive time to the nearest city. Travel time (hours) to nearest city.
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eFigure 10. Correlation matrix of environmental/weather factors. Ist: land surface
temperature (Monthly mean); rainm11: Rainfall 11 months before birth; evim8: EVI 8 months
before birth; slope: Slope angle; nle: Nighttime light emission; ttime: Travel time to city; speima3:
SPEI three months before birth.
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Slope angle
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eFigure 11. Slope angle. Slope angle in degrees.
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