Supplementary Table S1. Model comparison for drinking status and alcohol consumption in Belgium.

1. Current drinkers by year, sex, region and age groups

To model the prevalence of current drinkers, five Bayesian Generalized Linear Models (GLMs) were fitted using the INLA approach. All models included year, sex, region, and age group as covariates, and differed in the complexity of the interaction structures between these variables. Model performance was evaluated using the Watanabe-Akaike Information Criterion (WAIC), with lower values indicating better fit. Among the candidate models, the four-way interaction model—including interactions between year, age group, region, and sex, provided the best fit and was therefore selected for projecting the prevalence of current drinkers over the period 2008–2040.

	Model specification
	Description
	WAIC
	Selected model

	FIXED
	Main effects only (YEAR + SEX + AGEGR + REGION)
	1726
	

	TWOxWAYxYEAR
	One-way interactions between YEAR and each variable 
	1769
	

	TWO_WAY
	Full set of two-way interactions 
	1181
	

	THREE_WAY
	Selected three-way interactions 
	1132
	Best-fitting model

	FOUR_WAY
	Full four-way interaction model 
	1147
	




2. Relative distribution of alcohol consumption (dr_pcc_prop) by year, sex, region and age groups

To model the relative distribution of alcohol consumption across population groups (dr_pcc_prop), derived from survey data, five Bayesian Generalized Linear Models (GLMs) were fitted using the INLA approach. All models included year, sex, region, and age group as covariates, and differed in the complexity of the interaction structures between these variables. Model performance was evaluated using the Watanabe-Akaike Information Criterion (WAIC), with lower values indicating better fit. Among the candidate models, the three-way interaction model—including interactions between year, age group, region, and sex—provided the best fit and was therefore selected for subsequent analyses.

	Model specification
	Description
	WAIC
	Selected model

	FIXED
	Main effects only (YEAR + SEX + AGEGR + REGION)
	-56.8
	

	TWOxWAYxYEAR
	One-way interactions between YEAR and each variable 
	-66.6
	

	TWO_WAY
	Full set of two-way interactions 
	-70.5
	Best-fitting model

	THREE_WAY
	Selected three-way interactions 
	-64.5
	

	FOUR_WAY
	Full four-way interaction model 
	-58.6
	




3. Total APC by year, sex, region and age-groups



To model total alcohol per capita consumption (APC) until 2040, four alternative time-trend specifications were evaluated. Bayesian models were fitted using the INLA package in R, assuming a Gaussian likelihood and using calendar year as the time variable. These models differed in the temporal structure imposed on year, including first-order random walk (RW1) and second-order random walk (RW2) specifications, each with and without an additional linear year term. Model performance was assessed using the Watanabe-Akaike Information Criterion (WAIC). Among the candidate models, the RW1 and RW1 + linear specifications showed very similar fit according to WAIC (ΔWAIC < 1), indicating no meaningful difference in predictive performance. While the principle of parsimony would favour the simpler RW1 model, the RW1 + linear specification was selected for the final projections because it explicitly captures the overall linear time trend while still allowing flexible year-to-year variation through the random walk component.

	Model specification
	Description
	WAIC
	Selected model

	RW1 
	First-order random walk for year 
	-125
	

	RW1 + linear 
	First-order random walk + linear year term 
	-125
	Best-fitting model

	RW2 
	Second-order random walk for year 
	-122
	

	RW2 + linear 
	Second-order random walk + linear year term 
	 -121
	




1. Current drinkers by year, sex, region, age groups and educational level

To model the prevalence of current drinkers, five Bayesian Generalized Linear Models (GLMs) were fitted using the INLA approach. All models included year, sex, region, and age group as covariates, and differed in the complexity of the interaction structures between these variables. Model performance was evaluated using the Watanabe-Akaike Information Criterion (WAIC), with lower values indicating better fit. Among the candidate models, the four-way interaction model—including interactions between year, age group, region, and sex, provided the best fit and was therefore selected for projecting the prevalence of current drinkers over the period 2008–2040.

	Model specification
	Description
	WAIC
	Selected model

	FIXED
	Main effects only (YEAR + SEX + AGEGR + REGION+ EDUCATION)
	3236
	

	TWOxWAYxYEAR
	One-way interactions between YEAR and each variable 
	3214
	

	TWO_WAY
	Full set of two-way interactions 
	2767
	

	THREE_WAY
	Selected three-way interactions 
	2742
	

	FOUR_WAY
	Full four-way interaction model 
	2738
	Best-fitting model





2. Relative distribution of alcohol consumption (dr_pcc_prop) by year, sex, region and age groups

To model the relative distribution of alcohol consumption across population groups (dr_pcc_prop), derived from survey data, five Bayesian Generalized Linear Models (GLMs) were fitted using the INLA approach. All models included year, sex, region, and age group as covariates, and differed in the complexity of the interaction structures between these variables. Model performance was evaluated using the Watanabe-Akaike Information Criterion (WAIC), with lower values indicating better fit. Among the candidate models, the three-way interaction model—including interactions between year, age group, region, and sex—provided the best fit and was therefore selected for subsequent analyses.

	Model specification
	Description
	WAIC
	Selected model

	FIXED
	Main effects only (YEAR + SEX + AGEGR + REGION+EDUCATION)
	267
	

	TWOxWAYxYEAR
	One-way interactions between YEAR and each variable 
	267
	

	TWO_WAY
	Full set of two-way interactions 
	240
	Best-fitting model

	THREE_WAY
	Selected three-way interactions 
	245
	

	FOUR_WAY
	Full four-way interaction model 
	241
	








3. Total APC by year, sex, region, age groups and education 



To model total alcohol per capita consumption (APC) until 2040, four alternative time-trend specifications were evaluated. Bayesian models were fitted using the INLA package in R, assuming a Gaussian likelihood and using calendar year as the time variable. These models differed in the temporal structure imposed on year, including first-order random walk (RW1) and second-order random walk (RW2) specifications, each with and without an additional linear year term. Model performance was assessed using the Watanabe-Akaike Information Criterion (WAIC). Among the candidate models, the RW1 and RW1 + linear specifications showed very similar fit according to WAIC (ΔWAIC < 1), indicating no meaningful difference in predictive performance. While the principle of parsimony would favour the simpler RW1 model, the RW1 + linear specification was selected for the final projections because it explicitly captures the overall linear time trend while still allowing flexible year-to-year variation through the random walk component.

	Model specification
	Description
	WAIC
	Selected model

	RW1 
	First-order random walk for year 
	-120
	

	RW1 + linear 
	First-order random walk + linear year term 
	- 120
	Best-fitting model

	RW2 
	Second-order random walk for year 
	-117
	

	RW2 + linear 
	Second-order random walk + linear year term 
	 -117
	



