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Table S1 
The definition of parameter.
	Parameters
	Definitions
	Values
	Source

	R0
	The primary reproduction number (R0) for Omicron variant
	7.5, 9.5
	[1,18]

	beta
	Probability of infection per contact with an infectious individual driven by natural factors
	0.0466, 0.0591
	[2]

	sigma
	Days of latent period
	2–4
	[3]

	gamma
	Days of infectious period
	6–10
	[3]

	I.C
	probability of infection from community
	0.00002
	[4]

	C
	Average number of contacts an individual has per unit of day
	13.4
	[2]

	k.HH
	Number of contacts between staff
	6
	[5]

	k.RH
	Number of staff contacted by each resident, per day
	25
	[5]

	k.HR
	Number of residents contacted by each staff member, per day
	2
	[5]

	k.RR
	Number of daily contacts between residents besides roommates
	1–4
	[2,6]

	alpha.hcw
	Proportion hcw asymptomatic
	0.907
	[7]

	alpha.r
	Proportion residents asymptomatic
	0.907
	[7]

	id.I
	Duration of pre-symptomatic transmission
	2
	[8,9]

	ppe
	Reduction in beta with ppe
	0.05
	[10,11]

	ppe_r
	Reduction in beta with ppe
	0.82
	[11]

	mu.C
	COVID-19 mortality
	0.00094
	[4]

	mu.NC
	Regular mortality
	0.000019
	[12]

	Hospital beds
	Available hospital beds = 3080364/1409778724 * total population in community
	11.1
	[13]

	ICU beds
	Available ICU beds = 63527/1409778724 * total population in community
	0.2
	[13]

	VL.PCR_threshold
	Threshold for detectable VL 
	3
	[14]

	VL.Antigen_threshold
	Threshold for detectable VL 
	5
	[14]

	VE_s1
	< 6-month full vaccine effectiveness against infection
	0.091
	[13,15,16]

	VE_p1
	< 6-month full vaccine effectiveness against symptomatic disease
	0.269
	[13,15,16]

	VE_i1
	< 6-month full vaccine effectiveness against onward transmission
	0
	[13,15,16]

	VE_s2
	≥ 6-month full vaccine effectiveness against infection
	0.059
	[13,15,16]

	VE_p2
	≥ 6-month full vaccine effectiveness against symptomatic disease
	0.173
	[13,15,16]

	VE_i2
	≥ 6-month full vaccine effectiveness against onward transmission
	0
	[13,15,16]

	VE_s3
	< 6-month boost vaccine effectiveness against infection
	0.17
	[13,15,16]

	VE_p3
	< 6-month boost vaccine effectiveness against symptomatic disease
	0.465
	[13,15,16]

	VE_i3
	< 6-month boost vaccine effectiveness against onward transmission
	0.106
	[13,15,16]

	VE_s4
	≥ 6-month boost vaccine effectiveness against infection
	0.138
	[13,15,16]

	VE_p4
	≥ 6-month boost vaccine effectiveness against symptomatic disease
	0.378
	[13,15,16]

	VE_i4
	≥ 6-month boost vaccine effectiveness against onward transmission
	0
	[13,15,16]

	full_vax_coverage
	Full vaccination coverage rate
	0.3474
	[4]

	boost_vax_coverage
	Boost vaccination coverage rate
	0.5411
	[4]

	refusal
	Non-full vaccination coverage rate
	0.1115
	[4]

	group_1p
	The rate of 1 person in a household
	0.2539
	[bookmark: OLE_LINK16][bookmark: OLE_LINK15][17]

	group_2p
	The rate of 2 persons in a household
	0.2968
	[17]

	group_3p
	The rate of 3 persons in a household
	0.2099
	[17]

	group_4p
	The rate of 4 persons in a household
	0.1317
	[17]

	group_5p
	The rate of 5 or more persons in a household
	0.1076
	[17]



Table S2
Testing interventions.
	Factors
	Antigen tests
	PCR tests

	LOD for VL
	1 × 105 copies·mL–1
	1 × 103 copies·mL–1

	Delay for turnaround time (d)
	0
	1

	Test-related contact
	0
	1

	Test intervals (d)
	1, 2, 3, 7
	1, 2, 3, 7



Table S3
[bookmark: OLE_LINK5]Mean cumulative incidence of cases and speed of containment within three months.
	Number
	Testing strategy
	Incidence cases
	Proportion of incidence cases
	Proportion of hospital (non-ICU) beds
	Proportion of ICU beds
	[bookmark: _Hlk124863941]Cumulative quarantine resources (person-day)
	Peak quarantine resources (people in a day)
	Containment time
	Efficiency of the testing strategy

	
	
	
	
	
	
	
	
	
	7 d
	14 d
	21 d 
	28 d
	60 d
	90 d

	10
	None
	796
	15.7%
	32.3%
	69.5%
	—
	—
	181
	3.9%
	6.4%
	9.2%
	12.6%
	34.8%
	59.1%

	
	Antigen
	41
	0.8%
	1.6%
	3.6%
	279
	16
	12
	53.7%
	70.7%
	80.5%
	85.4%
	97.6%
	100.0%

	
	PCR
	46
	0.9%
	1.9%
	4.0%
	316
	16
	13
	52.2%
	67.4%
	78.3%
	84.8%
	97.8%
	100.0%

	
	[bookmark: OLE_LINK2]P–A–A
	50
	1.0%
	2.0%
	4.4%
	329
	17
	16
	48.0%
	66.0%
	76.0%
	84.0%
	98.0%
	100.0%

	
	P–A–P
	74
	1.5%
	3.0%
	6.4%
	482
	26
	24
	55.4%
	70.3%
	79.7%
	86.5%
	97.3%
	100.0%

	
	P–N–A–N–P
	94
	1.9%
	3.8%
	8.2%
	593
	28
	28
	46.8%
	61.7%
	70.2%
	76.6%
	95.7%
	100.0%

	
	A–N–A
	56
	1.1%
	2.3%
	4.9%
	357
	18
	19
	48.2%
	64.3%
	75.0%
	82.1%
	94.6%
	98.2%

	
	P–N–P
	63
	1.2%
	2.6%
	5.5%
	412
	18
	22
	39.7%
	54%
	65.1%
	71.4%
	90.5%
	100.0%

	
	A–N–N–A
	63
	1.2%
	2.6%
	5.5%
	371
	21
	21
	47.6%
	65.1%
	74.6%
	82.5%
	98.4%
	100.0%

	
	P–N–N–P
	74
	1.5%
	3.0%
	6.5%
	450
	17
	25
	33.8%
	48.6%
	59.5%
	67.6%
	89.2%
	95.9%

	
	Weekly antigen
	105
	2.1%
	4.3%
	9.2%
	412
	18
	54
	28.3%
	39.6%
	50.0%
	59.4%
	85.8%
	97.2%

	
	Weekly PCR
	171
	3.4%
	6.9%
	15.0%
	681
	19
	74
	16.9%
	25.6%
	34.3%
	42.4%
	71.5%
	86.6%

	50
	None
	1331
	26.2%
	53.9%
	116.2%
	—
	—
	146
	11.6%
	18.4%
	26.4%
	34.3%
	68.9%
	88.2%

	
	Antigen
	173
	3.4%
	7.1%
	15.2%
	1224
	82
	27
	64.9%
	82.2%
	89.1%
	93.1%
	98.9%
	100.0%

	
	PCR
	198
	3.9%
	8.0%
	17.3%
	1396
	83
	33
	59.1%
	77.8%
	86.9%
	91.9%
	99.5%
	100.0%

	
	P–A–A
	202
	4.0%
	8.2%
	17.8%
	1356
	81
	38
	58.1%
	74.9%
	83.3%
	88.7%
	98.0%
	100.0%

	
	P–A–P
	239
	4.7%
	9.7%
	20.9%
	1566
	83
	42
	51.0%
	66.9%
	77.0%
	83.7%
	97.5%
	100.0%

	
	P–N–A–N–P
	260
	5.1%
	10.5%
	22.7%
	1622
	90
	45
	49.6%
	66.2%
	76.2%
	83.5%
	96.5%
	99.2%

	
	A–N–A
	250
	4.9%
	10.1%
	21.8%
	1628
	89
	45
	52.0%
	68.0%
	76.8%
	84.0%
	97.6%
	100.0%

	
	P–N–P
	267
	5.3%
	10.8%
	23.3%
	1721
	85
	51
	47.9%
	64.0%
	74.5%
	81.6%
	96.3%
	99.6%

	
	A–N–N–A
	291
	5.7%
	11.8%
	25.4%
	1730
	95
	56
	47.8%
	63.2%
	73.2%
	80.4%
	96.2%
	99.7%

	
	P–N–N–P
	292
	5.7%
	11.8%
	25.5%
	1771
	80
	57
	42.5%
	59.2%
	69.5%
	76.7%
	93.5%
	98.6%

	
	Weekly antigen
	470
	9.3%
	19.0%
	41.0%
	1883
	87
	77
	32.1%
	44.9%
	55.7%
	65.1%
	89.1%
	96.6%

	
	Weekly PCR
	527
	10.4%
	21.3%
	46.0%
	2129
	85
	96
	26.0%
	37.6%
	48.0%
	56.9%
	84.3%
	94.7%

	100
	None
	1596
	31.4%
	64.7%
	139.4%
	—
	—
	120
	18.8%
	29.2%
	40.4%
	51.0%
	84.5%
	95.9%

	
	Antigen
	331
	6.5%
	13.4%
	28.9%
	2295
	156
	39
	67.1%
	84.0%
	90.3%
	94.3%
	99.7%
	100.0%

	
	PCR
	393
	7.7%
	15.9%
	34.3%
	2746
	168
	43
	59.0%
	77.6%
	86.3%
	91.9%
	99.2%
	100.0%

	[bookmark: _Hlk124862411]
	P–A–A
	372
	7.3%
	15.1%
	32.5%
	2511
	163
	41
	63.2%
	80.1%
	88.2%
	92.5%
	99.2%
	99.7%

	
	P–A–P
	432
	8.5%
	17.5%
	37.8%
	2820
	172
	49
	56.7%
	73.6%
	83.8%
	90.0%
	99.1%
	100.0%

	
	P–N–A–N–P
	453
	8.9%
	18.1%
	39.0%
	2781
	176
	46
	56.3%
	74.6%
	83.9%
	89.8%
	98.2%
	98.7%

	
	A–N–A
	437
	8.6%
	17.7%
	38.1%
	2819
	174
	46
	58.1%
	76.2%
	85.1%
	91.1%
	99.3%
	100.0%

	
	P–N–P
	450
	8.9%
	18.2%
	39.3%
	2946
	166
	58
	55.1%
	72.9%
	83.6%
	89.6%
	98.9%
	99.8%

	
	A–N–N–A
	522
	10.3%
	21.2%
	45.6%
	3082
	191
	55
	53.3%
	70.3%
	80.3%
	86.6%
	98.7%
	[bookmark: OLE_LINK6]100.0%

	
	P–N–N–P
	554
	10.9%
	22.5%
	48.4%
	3355
	163
	66
	44.2%
	61.2%
	72.4%
	79.8%
	96.6%
	99.5%

	
	Weekly antigen
	740
	14.6%
	30.0%
	64.7%
	2971
	172
	74
	40.5%
	55.9%
	68.5%
	77.8%
	95.7%
	99.1%

	
	Weekly PCR
	808
	15.9%
	32.8%
	70.6%
	3317
	168
	93
	33.3%
	47.9%
	60.0%
	69.6%
	92.3%
	98.3%


The containment time refers to the time required for the number of new cases to reach zero. The quarantine resource of none testing is not applicable.

Table S4
Mean cumulative incidence of cases and speed of containment within three months, R0 = 9.5.
	Number
	Testing strategy
	Incidence cases
	Proportion of incidence cases
	Containment time
	Efficiency of the testing strategy

	
	
	
	
	
	7 d
	14 d
	21 d 
	28 d
	60 d
	90 d

	10
	None
	1602
	31.5%
	181
	2.1%
	3.7%
	5.7%
	8.2%
	26.0%
	51.7%

	
	Antigen
	45
	0.9%
	40
	57.8%
	75.6%
	84.4%
	91.1%
	100.0%
	100.0%

	
	PCR
	58
	1.1%
	49
	44.8%
	60.3%
	69.0%
	77.6%
	94.8%
	98.3%

	
	P–A–A
	50
	1.0%
	49
	52.0%
	68.0%
	78.0%
	84.0%
	98.0%
	100.0%

	
	P–A–P
	57
	1.1%
	57
	49.1%
	63.2%
	71.9%
	78.9%
	96.5%
	100.0%

	
	P–N–A–N–P
	80
	1.6%
	68
	36.3%
	51.2%
	62.5%
	71.3%
	93.8%
	98.8%

	
	A–N–A
	71
	1.4%
	82
	40.8%
	56.3%
	66.2%
	74.6%
	93.0%
	100.0%

	
	P–N–P
	71
	1.4%
	71
	40.8%
	57.7%
	69.0%
	77.5%
	94.4%
	98.6%

	
	A–N–N–A
	86
	1.7%
	83
	36.0%
	50.0%
	59.3%
	68.6%
	90.7%
	98.8%

	
	P–N–N–P
	95
	1.9%
	94
	[bookmark: OLE_LINK9]29.5%
	42.1%
	53.7%
	62.1%
	87.4%
	97.9%

	
	Weekly antigen
	236
	4.6%
	147
	14.4%
	22.0%
	30.1%
	37.3%
	68.2%
	86.9%

	
	Weekly PCR
	248
	4.9%
	179
	12.5%
	19.8%
	27.4%
	35.5%
	67.3%
	85.1%


The containment time refers to the time required for the number of new cases to reach zero.

Table S5 
Mean cumulative incidence cases and containment speed for modified PCR-related strategies.
	Number
	Testing strategy
	Incidence cases
	[bookmark: OLE_LINK12]Proportion of incidence cases
	Containment time
	Efficiency of the testing strategy

	
	
	
	
	
	7 d
	14 d
	21 d 
	28 d
	60 d
	90 d

	10
	PCR
	23
	0.5%
	7
	69.6%
	82.6%
	87.0%
	87.0%
	[bookmark: OLE_LINK10]100.0%
	100.0%

	
	P–A–A
	26
	0.5%
	9
	69.2%
	84.6%
	88.5%
	92.3%
	100.0%
	100.0%

	
	P–A–P
	24
	0.5%
	9
	70.8%
	91.7%
	95.8%
	100.0%
	100.0%
	100.0%

	
	P–N–A–N–P
	39
	0.8%
	17
	48.7%
	69.2%
	79.5%
	87.2%
	100.0%
	100.0%

	
	A–N–A
	26
	0.5%
	9
	69.2%
	88.5%
	92.3%
	96.2%
	100.0%
	100.0%

	
	P–N–P
	30
	0.6%
	11
	63.3%
	76.7%
	86.7%
	90.0%
	96.7%
	100.0%

	
	Weekly PCR
	77
	1.5%
	46
	29.9%
	41.6%
	51.9%
	61.0%
	84.4%
	96.1%

	50
	PCR
	101
	2.0%
	19
	79.2%
	91.1%
	95.0%
	97.0%
	100.0%
	100.0%

	
	P–A–A
	117
	2.3%
	22
	73.5%
	89.7%
	94.9%
	98.3%
	100.0%
	100.0%

	
	P–A–P
	117
	2.3%
	21
	73.5%
	89.7%
	94.9%
	97.4%
	100.0%
	100.0%

	
	P–N–A–N–P
	149
	2.9%
	28
	63.8%
	85.2%
	91.9%
	96.0%
	100.0%
	100.0%

	
	A–N–A
	124
	2.4%
	22
	70.2%
	88.7%
	94.4%
	97.6%
	100.0%
	100.0%

	
	P–N–P
	144
	2.8%
	33
	63.2%
	81.3%
	88.9%
	93.8%
	99.3%
	100.0%

	
	Weekly PCR
	332
	6.5%
	71
	34.0%
	47.3%
	59.0%
	69.0%
	92.8%
	97.3%

	100
	PCR
	211
	4.2%
	29
	76.8%
	88.6%
	92.9%
	95.7%
	99.5%
	100.0%

	
	P–A–A
	249
	4.9%
	32
	70.7%
	88.0%
	93.6%
	96.4%
	100.0%
	100.0%

	
	P–A–P
	230
	4.5%
	28
	76.1%
	92.6%
	96.5%
	98.3%
	100.0%
	100.0%

	
	P–N–A–N–P
	299
	5.9%
	38
	63.5%
	83.6%
	90.0%
	94.3%
	99.7%
	100.0%

	
	A–N–A
	250
	4.9%
	31
	70.8%
	88.4%
	93.6%
	96.8%
	100.0%
	100.0%

	
	P–N–P
	291
	5.7%
	38
	63.9%
	81.1%
	88.7%
	93.8%
	99.7%
	100.0%

	
	Weekly PCR
	545
	10.7%
	84
	42.0%
	57.1%
	68.1%
	76.1%
	93.0%
	97.8%


Containment time refers to the time it takes for the number of new cases to reach zero.
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