
Supplemental Data S2: Trend Analysis using Joinpoint Regression Method  

Comprehensive analysis of the annual incidence trend of oral squamous cell carcinoma 

(OSCC) using Joinpoint regression analysis among all patients, stratified by age, sex, and 

tumor origin sites. 

 

a. Trend Analysis for Total OSCC Cases 

1. Graph 

 

Figure 1. Trend analysis of total OSCC cases from 1,093 Indonesian patients during 2001-2020. 

Plotted lines represent annual percentage changes (APCs). *Significant deviation in APC from 0 

(p<0.05) using the permutation model of logarithmically transformed data in Joinpoint regression 

analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 



b. Trend Analysis for OSCC Cases in Young Patients (≤45 years old) 

1. Graph 

 

Figure 2. Trend analysis of OSCC cases in young adults (≤45 years old) in Indonesia from 2001 to 

2020. The plotted lines represent the annual percentage changes (APCs). *Significant change in APC 

compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint 

regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



c. Trend Analysis for OSCC Cases in Old Patients (>45 years old) 

1. Graph 

 

Figure 3. Trend analysis of OSCC cases in older Indonesian adults (>45 years old) from 2001 to 

2020. The plotted lines represent annual percentage changes (APCs). *Significant change in APC 

compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint 

regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



d. Trend Analysis for OSCC Cases in Males Patients 

1. Graph 

 

Figure 4. Trend analysis of OSCC cases in Indonesian males from 2001 to 2020. The plotted lines 

represent annual percentage changes (APCs). *Significant change in APC compared to 0 (p<0.05) 

using the permutation model of logarithmically transformed data in Joinpoint regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 

 



e. Trend Analysis for OSCC Cases in Females Patients 

1. Graph 

 

Figure 5. Trend analysis of OSCC cases in Indonesian females from 2001 to 2020. The plotted lines 

represent annual percentage changes (APCs). *Significant change in APC compared to 0 (p<0.05) 

using the permutation model of logarithmically transformed data in Joinpoint regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 

 



f. Trend Analysis for OSCC Cases Originating from Tongue 

1. Graph 

 

Figure 6. Trend analysis of Indonesian cases of OSCC originating from the tongue from 2001 to 

2020. The plotted lines indicate annual percentage changes (APCs). *Significant change in APC 

compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint 

regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



g. Trend Analysis for OSCC Cases Originating from Mouth NOS 

1. Graph 

 

Figure 7. Trend analysis of Indonesian cases of OSCC originating from the mouth (not otherwise 

specified) from 2001 to 2020. The plotted lines indicate annual percentage changes (APCs). 

*Significant change in APC compared to 0 (p<0.05) using the permutation model of logarithmically 

transformed data in Joinpoint regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



h. Trend Analysis for OSCC Cases Originating from Palate 

1. Graph 

 

Figure 8. Trend analysis of Indonesian cases of OSCC originating from the palate from 2001 to 2020. 

The plotted lines indicate annual percentage changes (APCs). *Significant change in APC compared 

to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint regression 

analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



i. Trend Analysis for OSCC Cases Originating from Gingiva 

1. Graph 

 

Figure 9. Trend analysis of Indonesian cases of OSCC originating from the gingiva during 2001–

2020. Plotted lines indicate annual percentage changes (APCs). *Significant change in APC 

compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint 

regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



j. Trend Analysis for OSCC Cases Originating from Lip 

1. Graph 

 

Figure 10. Trend analysis of Indonesian cases of OSCC originating from the lip during 2001–2020. 

Plotted lines indicate annual percentage changes (APCs). *Significant change in APC compared to 0 

(p<0.05) using the permutation model of logarithmically transformed data in Joinpoint regression 

analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



k. Trend Analysis for OSCC Cases Originating from Buccal Mucosa 

1. Graph 

 

Figure 11. Trend analysis of Indonesian cases of OSCC originating from the buccal mucosa during 

2001–2020. Plotted lines indicate annual percentage changes (APCs). *Significant change in APC 

compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in Joinpoint 

regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 

 



l. Trend Analysis for OSCC Cases Originating from the Floor of Mouth 

1. Graph 

 

Figure 12. Trend analysis of Indonesian cases of OSCC originating from the floor of mouth (FOM) 

during 2001–2020. Plotted lines indicate annual percentage changes (APCs). *Significant change in 

APC compared to 0 (p<0.05) using the permutation model of logarithmically transformed data in 

Joinpoint regression analysis. 

 

2. The significance test results obtained through the Monte Carlo permutation statistical method were 

used to identify the best-fitted line segment(s) in the Joinpoint regression analysis, representing 

significant trend changes (referred to as APC value) in the time series. 

 

 

 

 

 


