Supplementary Data 2. Sensitivity analysis
Consider pharmaceutical intervention as vaccine rates and non-pharmaceutical intervention as social distancing with subway use for sensitivity analysis. Vaccine rates defined to take a corona vaccine for over 18 age adults and social distancing with subway use defined the ridership of 12 subway stations in five cities, including four in Seoul, one in Daejeon, two in Daegu, two in Gwangju, and three in Busan, to calculate the average number of weekly passengers for each station during the last 4 years (2019–2022). 

The indicator of social distancing with subway use (SSD) shows in the following equation:
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Subway use based SD (SSD) =




	Null hypothesis
	Quarantine
	Lags, wk

	
	
	1
	2
	3
	4

	
	
	F-statistic
	P value
	F-statistic
	P value
	F-statistic
	P value
	F-statistic
	P value

	DEO does not Granger-cause DEN
	14 days
	1.800
	0.621
	1.680
	0.946
	7.260
	0.610
	29.892
	0.003**

	DEN does not Granger-cause DEO
	14 days
	20.221
	0.001**
	48.092
	< 0.001**
	43.568
	< 0.001**
	168.597
	< 0.001**

	DEO does not Granger-cause DEN
	10 days
	7.963
	0.057
	26.355
	0.001**
	54.615
	< 0.001**
	209.596
	< 0.001**

	DEN does not Granger-cause DEO
	10 days
	10.080
	0.018**
	45.150
	< 0.001**
	132.443
	< 0.001**
	378.583
	< 0.001**

	OMO does not Granger-cause OMN
	7 or 10 days
	16.361
	0.001**
	13.972
	0.030*
	13.957
	0.124
	20.580
	0.046*

	OMN does not Granger-cause OMO
	7 or 10 days
	35.093
	< 0.001**
	58.143
	< 0.001**
	38.808
	< 0.001**
	46.243
	< 0.001**

	OMO does not Granger-cause OMN
	Released
	2.982
	0.084
	6.989
	0.031*
	-
	-
	-
	-

	OMN does not Granger-cause OMO
	Released
	0.057
	0.826
	10.293
	0.006**
	-
	-
	-
	-

	Null hypothesis
	Quarantine
	Lags, wk

	
	
	1
	2
	3
	4

	
	
	F-statistic
	P value
	F-statistic
	P value
	F-statistic
	P value
	F-statistic
	P value

	BA1O does not Granger-Cause BA1N
	7 or 10 days
	7.805
	0.051
	30.495
	< 0.001**
	124.106
	< 0.001**
	235.177
	< 0.001**

	BA1N does not Granger-Cause BA1O
	7 or 10 days
	51.651
	<.001**
	243.623
	< 0.001**
	853.623
	< 0.001**
	971.293
	< 0.001**

	BA1.1O does not Granger-Cause BA1.1N
	7 or 10 days
	19.213
	0.001**
	30.640
	< 0.001**
	21.787
	0.009**
	201.020
	< 0.001**

	BA1.1N does not Granger-Cause BA1.1O
	7 or 10 days
	49.350
	< 0.001**
	69.964
	< 0.001**
	364.082
	< 0.001**
	767.273
	< 0.001**

	BA2O does not Granger-Cause BA2N
	7 or 10 days
	4.560
	0.207
	6.742
	0.346
	13.312
	0.149
	13.682
	0.322

	BA2N does not Granger-Cause BA2O
	7 or 10 days
	8.451
	0.037*
	19.800
	0.003**
	20.616
	0.014**
	77.539
	< 0.001**

	BA2.3O does not Granger-Cause BA2.3N
	7 or 10 days
	5.715
	0.127
	9.494
	0.148
	7.341
	0.602
	-
	-

	BA2.3N does not Granger-Cause BA2.3O
	7 or 10 days
	3.544
	0.316
	3.786
	0.706
	3.843
	0.922
	-
	-

	BA2.12.1O does not Granger-Cause BA2.12.1N
	Released
	0.185
	0.672
	1.911
	0.384
	-
	-
	-
	-

	BA2.12.1N does not Granger-Cause BA2.12.1O
	Released
	3.194
	0.074
	2.106
	0.351
	-
	-
	-
	-

	BA4O does not Granger-Cause BA4N
	Released
	0.625
	0.432
	9.023
	0.011**
	-
	-
	-
	-

	BA4N does not Granger-Cause BA4O
	Released
	2.631
	0.105
	42.339
	< 0.001**
	-
	-
	-
	-

	BA5O does not Granger-Cause BA5N
	Released
	0.287
	0.598
	1.978
	0.374
	-
	-
	-
	-

	BA5N does not Granger-Cause BA5O
	Released
	0.760
	0.383
	62.853
	< 0.001**
	-
	-
	-
	-

	BA2.75O does not Granger-Cause BA2.75N
	Released
	0.723
	0.396
	3.164
	0.205
	-
	-
	-
	-

	BA2.75N does not Granger-Cause BA2.75O
	Released
	136.633
	< 0.001**
	141.342
	< 0.001**
	-
	-
	-
	-


DEO = delta virus from overseas entrants, DEN = delta virus in national outbreaks, OMO = omicron virus from overseas entrants, OMN = omicron virus in national outbreaks, BA1O = omicron sub-variants (BA.1) from overseas entrants, BA1N = omicron sub-variants (BA.1) in national outbreaks, BA1.1O = omicron sub-variants (BA.1.1) from overseas entrants, BA1.1N = omicron sub-variants (BA.1.1) in national outbreaks, BA2O = omicron sub-variants (BA.2) from overseas entrants, BA2N = omicron sub-variants (BA.2) in national outbreaks, BA2.3O = omicron sub-variants (BA.2.3) from overseas entrants, BA2.3N = omicron sub-variants (BA.2.3) in national outbreaks, BA2.12.1O = omicron sub-variants (BA.2.12.1) from overseas entrants, BA2.12.1N = omicron sub-variants (BA.2.12.1) in national outbreaks, BA4O = omicron sub-variants (BA.4) from overseas entrants, BA4N = omicron sub-variants (BA.4) in national outbreaks, BA5O = omicron sub-variants (BA.5) from overseas entrants, BA5N = omicron sub-variants (BA.5) in national outbreaks, BA2.75O = omicron sub-variants (BA.2.75) from overseas entrants, BA2.75N = omicron sub-variants (BA.2.75) in national outbreaks.

*Indicate significant at P < 0.05; ** Indicate significant at P < 0.01.

