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S1. Subgroup analysis 

S1.1. The effect of gender 

We performed stratified analysis regarding the gender for subgroup analysis for male and 
female patients separately. We found that the results were similar to those for the original analysis, 
including both male and female patients. Table S1 shows the results of stratified analysis for male 
patients included in this study. Geographic regions with medium penalty rates (RR: 0.80, 95% CI: 
0.80-0.80) and high penalty rates (RR: 0.91, 95% CI: 0.90-0.91) had lower outpatient healthcare 
utilization. Similar trends of reduced healthcare utilization were also found at the emergency setting 
(RR: 0.69, 95% CI: 0.67-0.70 for medium penalty-rate, and HR: 0.75, 95% CI: 0.73-0.76 for high penalty-
rate regions). The enactment of amended THPA reduced the outpatient visits (RR: 0.98, 95%CI: 0.98-
0.99), but the ER visits were slightly increased in male gender (RR: 1.09, 95% CI: 1.06-1.11). 

Table S1. Stratified analysis of the risk of an outpatient visit and emergency department visits for asthma in 
male patients: effect of smoking ban penalty. 

Variable Outpatient visits Emergency room visits 
 RR 95% CI RR 95% CI 

Penalty rate     
Low 1.00 reference 1.00 reference 
Medium    0.80*** 0.80-0.80   0.69*** 0.67-0.70 
High    0.91*** 0.90-0.91   0.75*** 0.73-0.76 

Enactment of amended THPA     
Before 1.00 Reference 1.00 reference 
After    0.98*** 0.98-0.99   1.09*** 1.06-1.11 
Year trend after    1.01*** 1.01-1.01 1.00 1.00-1.00 

THPA, Tobacco Hazards and Prevention Act; RR, relative risk; CI, confidence interval 
p*<0.05, p**<0.005, p***<0.0001 

Table S2 shows the results of the stratified analysis for female patients included in this study. 
Geographic regions with medium penalty rates (RR: 0.79, 95% CI: 0.78-0.79) and high penalty rates 
(RR: 0.93, 95% CI: 0.92-0.93) had lower outpatient healthcare utilization. Similar trends of reduced 
healthcare utilization were also found at the emergency setting (RR: 0.68, 95% CI: 0.67-0.70 for 
medium penalty-rate, and RR: 0.75, 95% CI: 0.73-0.76 for high penalty-rate regions). The enactment 
of amended THPA reduced the outpatient visits (RR: 0.98, 95% CI: 0.97-0.98), but the ER visits were 
slightly increased in female gender (RR:1.04, 95% CI: 1.00-1.07). 
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Table S2. Stratified analysis of the risk of an outpatient visit and emergency department visits for asthma in 
female patients: effect of smoking ban penalty. 

Variable Outpatient visits Emergency room visits 
 RR 95% CI RR 95% CI 

Penalty rate     
Low 1.00 reference 1.00 reference 
Medium    0.79*** 0.78-0.79   0.68*** 0.67-0.70 
High    0.93*** 0.92-0.93   0.75*** 0.73-0.76 

Enactment of amended THPA     
Before 1.00 Reference 1.00 reference 
After    0.98*** 0.97-0.98 1.04 1.00-1.07 
Year trend after    1.00*** 1.00-1.00 1.00 1.00-1.00 

THPA, Tobacco Hazards and Prevention Act; RR, relative risk; CI, confidence interval 
*p<0.05, **p<0.005, ***p<0.0001 

S1.2. The effect of Asian dust storms 

We performed stratified analyses of asthmatic visit rates to see the effect of the smoking ban, 
based on the periods with or without Asian dust storms. Table S3 shows that during the dust storm 
months, the rates of outpatient visits (RR: 0.89, 95% CI: 0.87-0.91) and emergency visits (RR: 0.71, 95% 
CI: 0.65-0.78) were both reduced after the enactment of smoking ban (Table S3). During the months 
without Asian dust storms, the rate of outpatient visits was reduced after the enactment of 
smoking ban (RR: 0.98, 95% CI: 0.98-0.98), but the rate of emergency visits was increased (RR: 
1.08, 95% CI: 1.05-1.10) (Table S3). 

 

Table S3. Stratified analysis of the risk of an outpatient visit and emergency department visits for asthma in 
Dust Storm and Dust Storm-free patients: effect of smoking ban. 

Subgroup Variable Outpatient visits Emergency room visits 
  RR 95% CI RR 95% CI 

 Enactment of amended THPA     
Dust Storm (+) Before 1.00 Reference 1.00 reference 
 After    0.89*** 0.87-0.91      0.71*** 0.65-0.78 
 Year trend after    1.01*** 1.01-1.01      1.01*** 1.01-1.02 
      

 Enactment of amended THPA     
Dust Storm (-) Before 1.00 Reference 1.00 reference 
 After    0.98*** 0.98-0.98      1.08*** 1.05-1.10 
 Year trend after    1.01*** 1.01-1.01      1.01*** 1.01-1.01 

THPA, Tobacco Hazards and Prevention Act; RR, relative risk; CI, confidence interval 
*p<0.05, **p<0.005, ***p<0.0001 


