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Detailed Model Specifications：
1. Ordinary Least Squares (OLS) Models
The OLS models were specified to estimate the EQ-5D-5L utility scores based on the EORTC QLQ-C30 and QLQ-STO22 questionnaire scores. The general form of the OLS model is:
EQ-5D-5L=β0​+β1​QLQ-C301​+β2​QLQ-C302​+⋯+βm​QLQ-STO221​+βm+1​QLQ-STO222​+⋯+βp​QLQ-STO22p​+βp+1​Age+βp+2​Gender+ϵ
where:
β0​ is the intercept,
β1​, β2​, …, βp​ are the coefficients for the independent variables,
ϵ is the error term.

The five model specifications evaluated are:
Model 1: QLQ-C30 scales only
EQ-5D-5L=β0​+β1​QLQ-C301​+β2​QLQ-C302​+⋯+βn​QLQ-C30n​+ϵ
Model 2: Combined QLQ-C30 and QLQ-STO22 scales
EQ-5D-5L=β0​+β1​QLQ-C301​+β2​QLQ-C302​+⋯+βm​QLQ-STO221​+βm+1​QLQ-STO222​+⋯+βp​QLQ-STO22p​+ϵ
Model 3: QLQ-C30 scales + QLQ-STO22 scales + gender + age
EQ-5D-5L=β0​+β1​QLQ-C301​+β2​QLQ-C302​+⋯+βm​QLQ-STO221​+βm+1​QLQ-STO222​+⋯+βp​QLQ-STO22p​+βp+1​Age+βp+2​Gender+ϵ
Model 4: Significant predictors + gender + age
EQ-5D-5L=β0​+β1​Significant Predictor1​+β2​Significant Predictor2​+⋯+βq​Significant Predictorq​+βq+1​Age+βq+2​Gender+ϵ
Model 5: Significant predictors with quadratic terms + gender + age
EQ-5D-5L=β0​+β1​Significant Predictor1​2+β2​Significant Predictor22​+⋯+βq​Significant Predictorq2​+βq+1​Age+βq+2​Gender+ϵ
2. Brief Overview of Other Models
Tobit Regression (Tobit): This model is used when the dependent variable is censored, meaning that for some observations, the exact value is not observed but is known to be above or below a certain threshold. The Tobit model extends the OLS model by accounting for this censoring.
Ordered Probit Regression (Oprobit): This model is used when the dependent variable is ordinal, meaning that it has a natural ordering but the differences between categories are not necessarily equal. The Oprobit model estimates the probability of each category based on the cumulative distribution function of the standard normal distribution.
Beta Mixture Regression (Betamix): This model is particularly suitable for modeling bounded outcome variables with complex distributions. It effectively handles heteroskedasticity, multimodality, and extreme values by combining beta distributions, making it ideal for health utility data like EQ-5D that often exhibit skewness and ceiling effects. The approach provides flexible shape fitting while maintaining interpretability.

