Additional file 2: 
DAG construction rationale and model specification justification
We constructed a directed acyclic graph (DAG) based on Andersen’s Behavioral Model to identify the minimal sufficient adjustment set for estimating NHIP enrollment effects on healthcare utilization in Nepal. The DAG incorporated predisposing factors (age, sex, ethnicity), enabling resources (SES, education), and need factors (chronic illness), while excluding variables that were mediators, colliders, or highly correlated with included covariates (e.g., income, occupation, travel time, religion, household composition, acute illness). The selected confounders—expenditure, education, chronic illness, age, ethnicity, and sex of the household head—block backdoor paths without over-adjusting, ensuring parsimony and epidemiological validity. Variance inflation factors were <2.0, removing education changed NHIP estimates minimally (max 1.3%), and removing chronic illness slightly increased NHIP effects, consistent with adverse selection. For outcomes with few events, we retained this set to prioritize confounding control over statistical efficiency. This DAG-based approach provides a theory-driven, context-appropriate, and empirically validated framework for unbiased estimation of NHIP effects on utilization.
Description: Narrative justification for the directed acyclic graph, including rationale for included and excluded variables, sensitivity analyses for chronic illness as confounder versus mediator, and assessment of collinearity. Supports the analytical decisions described in the Statistical analysis section.

