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Abstract

The early detection and prediction of health status decline
among the elderly at the neighborhood level are of great sig-
nificance for urban planning and public health policymak-
ing. While existing studies affirm the connection between
living environments and health outcomes, most rely on single
data modalities or simplistic feature concatenation of multi-
modal information, limiting their ability to comprehensively
profile the health-oriented urban environments. To fill this
gap, we propose CureGraph, a contrastive multi-modal rep-
resentation learning framework for urban health prediction
that employs graph-based techniques to infer the prevalence
of common chronic diseases among the elderly within the ur-
ban living circles of each neighborhood. CureGraph lever-
ages rich multi-modal information, including photos and tex-
tual reviews of residential areas and their surrounding points
of interest, to generate urban neighborhood embeddings. By
integrating pre-trained visual and textual encoders with graph
modeling techniques, CureGraph captures cross-modal spa-
tial dependencies, offering a comprehensive understanding
of urban environments tailored to elderly health considera-
tions. Extensive experiments on real-world datasets demon-
strate that CureGraph improves the best baseline by 28%
on average in terms of across elderly disease risk predic-
tion tasks. Moreover, the model enables the identification
of stage-wise chronic disease progression and supports com-
parative public health analysis across neighborhoods, offer-
ing actionable insights for sustainable urban development and
enhanced quality of life. The code is publicly available at
https://github.com/jinlin2021/
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