Appendix 1. Model comparison between the standard negative binomial and the zero-inflated negative binomial 

	Model
	Observation
	Log likelihood
	Akaike's information criterion 
	Bayesian information criterion

	zinb
	 116,829 
	-72,717.24 
	145,472.5  
	145,656.2

	nbreg
	116,829 
	 -72,613.44 
	 145,266.9  
	145,460.3



The ZINB model incorporates an inflation component to account for excess zeros, with physical activity included in the inflation equation. Model fit was assessed using information criteria. The negative binomial regression model provided a better fit than the zero-inflated specification, as indicated by lower AIC and BIC values.
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Appendix 2. Multicollinearity test using variance inflation factors (VIF)

	Variable
	VIF
	1/VIF

	Education
	1.28
	0.782912

	Age
	1.25
	0.802243

	Hypertension
	1.23
	0.814172

	Income
	1.16
	0.862858

	Region 
	1.11
	0.904146

	Diabetic
	1.10
	0.906729

	Depressive symptoms
	1.04
	0.962623

	Smoking
	1.04
	0.963623

	Physical activity
	1.03
	0.972379

	Gender
	1.03
	0.975205

	Mean VIF
	1.13
	



VIF < 5: low multicollinearity; 5 ≤ VIF < 10: moderate concern; VIF ≥ 10: serious multicollinearity




Appendix 3. Predictors of night hospitalisation from zero-inflated negative binomial regression

	Explanatory variables
	Coefficients (standard error)
	Incidence rate ratio (IRR)
	95% CI (IRR)

	BMI
	
	
	

	· Underweight
	0.528*** (0.122)
	1.695
	[1.334, 2.153]

	· Normal weight
	Reference

	· Pre-obesity
	-0.019 (0.057)
	0.981
	[0.877, 1.096]

	· Obesity
	0.076 (0.062)
	1.079
	[1.217, 1.217]

	Sociodemographic
	
	
	

	a) Age group
	
	
	

	· 18-24
	Reference

	· 25-34
	0.289** (0.141)
	1.336
	[1.014, 1.759]

	· 35-44
	0.267 (0.139)
	1.306
	[0.995, 1.716]

	· 45-64
	0·557*** (0.114)
	1.744
	[1.396, 2.180]

	· 65+
	0.964*** (0.120)
	2.623
	[2.072, 3.321]

	b) Gender (male)
	0.011 (0.047)
	1.001
	[0.923, 1.108]

	c) Education level
	-0.076*** (0.016)
	0.927
	[0.897, 0.957]

	d) Income level
	-0.069*** (0.019)
	0.933
	[0.898, 0.969]

	e) Region
	
	
	

	· Western Europe
	Reference
	
	

	· Southern Europe
	– 0.935*** (0.065)
	0.392
	[0.345, 0.446]

	· Northern Europe
	– 0.845 (0.143)
	0.429
	[0.324, 0.568]

	Underlying health condition
	
	
	

	· High blood pressure
	0.285*** (0·045)
	1.329
	[1.217, 1.451]

	· Diabetes
	0.354*** (0·049)
	1.425
	[1.295, 1.567]

	· Depressive symptoms
	0.525*** (0·050)
	1.690
	[1.531,1.864]

	Lifestyle 
	
	
	

	· Smoking
	0.024 (0.051)
	1.024
	[0.927, 1.133]

	Constant1
	1.265*** (0.162)
	3.543
	[2.578, 4.867]

	Model fit statistics
	
	
	

	Inflate (Physical activity)
	0.101*** (0.017)
	0.102
	[0.068, 0.136]

	Constant2
	1.167*** (0.107)
	1.167
	[0.956, 1.378]

	Alpha
	3.025*** (0.436)
	3.436
	[2.279, 4.013]

	Number of observations (n)
	116,829
	
	

	Non-zero observation
	116,828
	
	

	F (16, 116813)
	29.70***
	
	



Physical activity was specified as the inflation variable, assuming individuals who exercise regularly are more likely to have zero hospitalisations. Thus, physical activity directly influences the probability of having no hospital nights and acts as a latent variable (see Inflate). *Statistical significance: ***p < 0.001; **p < 0.05; p < 0.1
