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Abstract: The Demographic and Health Surveys (DHS) 
Program has been collecting and disseminating valuable 
demographic and health information for over 90 countries for 
decades. These data have been augmented with spatial infor-
mation in recent years. There has been a growing interest in 
the use of the spatial information of DHS to investigate how 
population and health outcomes are affected by environmen-
tal or geographical factors. However, most papers are limited 
in their spatial analysis capabilities due to the inherent hierar-
chy (membership) of the data and the absence of geo-coordi-
nates at the household level. To this end, this study aims to fit 
a set of multi-level spatially explicit models to take into 
account the inherent data hierarchical structure and spatial 
autocorrelation in DHS data. We find evidence that a 
multi-level spatial model with differing urban-rural with-
in-cluster variances achieves the best performance. The 
residual diagnostics of clusters also indicate that modeling 
spatial autocorrelation at the cluster level and recognition of 
differing urban-rural within-cluster variances can alleviate the 
presence of spatial residuals. We, therefore, advocate for a 
multi-level framework that simultaneously considers samples' 
membership, spatial autocorrelation, and differing urban/rural 
within-cluster variances. Such a framework provides a better 
model fitting, yields less biased estimates, and provides 
valuable insights into the understanding of demographic and 
health outcomes.
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