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 Graph-based Causal Inference for Health Decision Making 

Causal inference plays a vital role in biomedical and healthcare research. For example, it can help answer the 
following critical cause-effect questions before an optimal decision/intervention is made: How effective is a 
medication regimen in curing the disease of a patient? How will a non-pharmaceutical policy mitigate the spread 
of infectious diseases in a certain area? Compared to randomized control trials (RCTs), which could be expensive 
and even unethical, causal inference with observational data (e.g., EHR data of patients) has attracted a surge of 
research interests. On one side, conventional observational studies often assume the underlying data is 
independent and identically distributed (i.i.d.), and they often operate under certain overly optimistic causal 
assumptions, including the unconfoundedness assumption and non-interference assumption. On the other side, 
data in biomedical and healthcare often involves complex dependencies at different scales, spanning from 
protein-protein interactions at the molecular level to social contacts at the societal level. The rich relational 
information provides great opportunities for relaxing the stringent causal assumptions when estimating causal 
effects for health decision making. In this talk, I will introduce our recent research efforts in graph-based causal 
inference that aim to unleash the power of relational information for unbiased causal effect estimation, focusing 
on showing how they can advance health decision-making. First, I will introduce a principled causal inference 
framework that can leverage relational information to unravel the patterns of hidden confounders. I will 
showcase the potential of the proposed framework in assessing the causal impact of different COVID-19 policies 
on the outbreak dynamics. Second, I will also present a hypergraph-based causal inference framework that can 
model group interactions and characterize high-order interference. 
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