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[bookmark: _GoBack]Supplementary Material 1. What is Poisson age-period-cohort (APC) model?
Poisson age-period-cohort (APC) analysis refers APC analysis that the data used for analysis assumed to have a Poisson distribution. Given that almost health data is collected in counted form, APC analysis using health data almost belongs to Poisson APC analysis. Also, we can check whether the given data follows the Poisson distribution using R code (dpois, chisp.test). 
Basically, the APC analysis is one of the multiple regression models consisted of age, period, and cohort effect [1]. In here,  is dependent variable,  is intercept, , , and  are slopes, and  is random error [1, 2]. Through the analysis, effect of each variable () is calculated.
 [1]
However, one of the basic assumption of multiple regression, independency between variables, is not satisfied in APC model due to linear dependency between three variables (e.g., cohort = period-age) [3], so called “identification problem” [1, 4, 5]. To solve the identification problem, many statistical countermeasures have been developed including intrinsic estimator (IE) APC analysis, Hierarchical APC analysis, and Hierarchical APC-Growth Curve model [1].
Applying IE-APC model
Among many complements, our study adopted IE-APC model. Intrinsic estimator converts the multiple regression to principal component regression which is free from dependency problem [1, 5]. After conversion, regression coefficients are estimated and the result will be re-converted to original regression model [1, 6, 7]. IE-APC model is preferable tool in health data analysis due to its few restraints. We can obtain robust estimators without any external information or theory, and additional constraint [1, 8].
Examples
Application of IE-APC model to infectious disease is well demonstrated in previous researches covered varicella and scarlet fever in children of Jeju-do [9, 10] and hepatitis A [11]. These researches adopted IE-APC analysis and used claims data from the Korean National Health Insurance Corporation [9-11]. As this kind of data take the form of count data, checking whether the data follows Poisson distribution is available.
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