Introduction & Motivation

Timely and accurate data on maternal and child health (MCH) is essential for effective
policymaking, yet household surveys in low- and middle-income countries (LMICs) are
costly, logistically difficult, and infrequent. This leaves critical gaps in monitoring health
outcomes, particularly for underserved regions. Satellites offer a promising complement:
they provide consistent, global coverage at low cost. Our project explored whether
satellite imagery and geospatial variables can be used to predict key MCH indicators,
aiming to generate scalable, high-resolution, and timely health estimates to supplement
traditional survey methods.

Methodology

We integrated household survey data from Demographic and Health Surveys (DHS)
with two primary data sources: tabular geospatial features extracted from Google Earth
Engine and satellite imagery to develop and evaluate machine learning models that
predict maternal and child health (MCH) indicators. We employed machine learning
models for the tabular data and deep computer vision models for the satellite imagery.

Results:

When using tabular Google Earth Engine features, our model performance depends on
the task and indicator. Mean BMI and Skilled Birth Attendant Rate tend to perform the
best across tasks. Within-survey cluster prediction performs strongly, indicating
geospatial covariates can capture local variation relatively well. Extrapolation across
countries and years is feasible but weaker, reflecting indicator sparsity,
policy/health-system drivers not visible from space, and known survey complexities
(e.g., coordinate jitter, data imbalance).

Conclusion & Future Work:

Our research illustrates the potential of integrating satellite imagery and geospatial data
to supplement traditional survey methods for health monitoring in LMICs. By providing
scalable, low-cost estimates of key health indicators, our approach can help
policymakers and organizations better target interventions in underserved areas. Future
work will focus on refining the merging of the pipelines, testing transferability across
countries, and exploring additional health and socioeconomic outcomes.



