Table 1 Descriptive statistics for the number of the maximum increase of positive cases (MaxΔ+) for each studied province capital and the average over 3-days including the MaxΔ+ day (3d-MaxΔ+).  Results are summarized for the total sample, the two studied periods separately (1st Wave and summer) with significant difference reported by p-value of Wilcoxon or t-paired test, and geographic position (North and Centre-South) with significant differences  reported by p-value of Mann-Whitney or t test (depending on data distribution). 
	Outcome
	n
	Arithmetic Mean ± S.D.
	Median [IQR]
	Min-Max
	1stW vs S
	N vs C-S

	MaxΔ+ (Maximum increase of new positive cases) (n)

	Total
	114
	93.2 ± 141.0
	45 [87]
	4-868
	<0.001
	0.002

	1st Wave
	57
	146.0 ± 180.9
	80.0 [119]
	10-868
	
	<0.001

	Summer
	57
	40.5 ± 41.1
	27.0 [38]
	4-185
	
	0.732

	North 
	46
	142.8 ±186.3
	78 [145.3]
	4-868
	
	

	Centre-South
	68
	59.7 ± 85.9
	31.5 [56.0]
	4-628
	
	

	3d-MaxΔ+ (Average of cases including 3-days from MaxΔ+)  (n)

	Total
	114
	54.9 ± 85.6
	25.3  [520]
	1.3-521.3
	<0.001
	0.002

	1st Wave
	57
	85.2 ± 109.3
	49.3  [83.5]
	4.0-521.3
	
	<0.001

	Summer
	57
	24.7 ± 31.1
	12.3  [25.7]
	1.3-151.0
	
	0.678

	North 
	46
	85.9 ± 116.6
	40.3 [83.3]
	1.7-521.3
	
	

	Centre-South
	68
	34.0 ± 46.0
	16.2 [30.9]
	1.3-287.0
	
	



Table 2 Descriptive statistics for demographic and geographical parameters. Results are summarized for the total sample, the two studied periods separately (1st Wave and summer) with significant difference reported by p-value of Wilcoxon or t-paired test, and geographic position (North vs Centre-South) with significant differences reported by p-value of Mann-Whitney or t test (depending on data distribution).
	Potential determinants
	N
	Arithmetic Mean  ± S.D.
	Median [IQR]
	Min-Max
	N vs C-S

	Demographics
	
	
	
	
	

	% males vs 100 females
	57
	48.8 ± 0.5
	48.9 [0.8]
	47.7-49.8
	0.193

	North 
	23
	48.9 ± 0.4
	49.0 [0.7]
	48.0-49.6
	

	Centre-South
	34
	48.8 ± 0.5
	48.8 [0.8]
	47.7-49.8
	

	Nr hinabitants (thou)
	57
	703.3 ± 799.8
	430.9 [660.3]
	32.8-4333.3
	0.248

	North 
	46
	755.7 ± 730.4
	532.1 [627.0]
	125.5-3280.0
	

	Centre-South
	68
	667.8 ± 852.3
	429.6 [583.1]
	32.8 -433.3
	

	Population density (n/Km2)
	57
	309.3 ± 439.7
	219.0 [228.0]
	49.0-2615.0
	0.202

	North 
	23
	343.1 ± 437.0
	275.0 [234.0]
	57.0-2082.0
	

	Centre-South
	34
	286.3 ± 446.6
	187.0 [219.0]
	49.0-2615.0
	

	Average age (y)
	57
	46.1 ± 1.7
	46.2 [2.1]
	42.1-49.2
	0.974

	North 
	23
	46.2 ± 1.5
	46.2 [1.8]
	43.0-49.2
	

	Centre-South
	34
	46.0 ± 1.8
	46.2 [2.2]
	42.1-49.2
	

	Oldness index (%) 
	57
	191.4 ± 36.1
	190.4 [42.7]
	121.5-212.8
	0.235

	North 
	23
	187.2 ± 34.3
	184.7 [36.5]
	126.6-263.8
	

	Centre-South
	34
	194.2 ± 37.5
	195.7 [44.1]
	121.5-272.8
	

	Family size (n)
	57
	2.3 ± 0.1
	2.3 [0.2]
	2.0-2.7
	0.002

	North
	23
	2.2 ± 0.1
	2.3 [0.2]
	2.0-2.4
	

	Centre-South
	34
	2.4 ± 0.1
	2.4 [0.2]
	2.0-2.7
	

	People standing alone (n)
	57
	549.3 ± 413.2
	553.0 [504]
	32.0-1499.0
	0.001

	North 
	23
	780.6 ± 491.8
	723.0 [883.0]
	32.0-1499.0
	

	Centre-South
	34
	392.9 ± 256.9
	309.0 [388.0]
	47.0-936.0
	

	Geomorphologic characteristics

	Altitude
	57
	174.7 ± 233.8
	54.0 [269.5]
	2.0-931.0
	1.000

	North 
	23
	133.6 ± 161.2
	61.0 [177.0]
	2.0-583.0
	

	Centre-South
	34
	202.5 ± 271.2
	40.0 [393.5]
	3.0-931.0
	

	Province coasting sea
	57
	23 (40.4%)
	-
	-
	0.235

	North 
	23
	3 (13.0%)
	-
	-
	

	Centre-South
	34
	20 (58.8%)
	-
	-
	









[bookmark: _GoBack]Table 3 Descriptive statistics for environmental pollutants, meteorological parameters and vehicular mobility. Results are summarized for the total, the two studied periods separately (1st Wave and summer) with significant difference reported by p-value of Wilcoxon or t-paired test, and geographic position (North and Centre-South) with significant differences reported by p-value of Mann-Whitney or t test (depending on data distribution). 
	Potential determinants
	n
	Arithmetic Mean ±S.D.
	Median [IQR]
	Min-Max
	1stW vs S
	N vs C-S


	Environmental pollutants

	PM2.5 (µg/m3)

	Total
	96
	12.1 ± 5.3
	11.9 [6.3]
	3.2-32.9
	<0.001
	0.053

	1st Wave
	48
	14.0 ± 6.1
	13.1 [9.0]
	3.2-32.9
	
	0.001

	Summer
	48
	10.1 ± 3.6
	 9.2 [5.2]
	3.4-21.0
	
	0.544

	North 
	36
	13.4±5.3
	12.9 [9.5]
	4.9-25.7
	
	

	Centre-South
	60
	11.3±5.3
	11.0 [5.3]
	3.2-32.9
	
	

	PM2.5-10 (µg/m3)

	Total
	110
	7.7 ± 4.2
	7.1 [4.6]
	1.3-27.3
	0.378
	0.559

	1st Wave
	56
	7.6 ± 4.8
	6.8 [5.0]
	1.3-27.3
	
	0.268

	Summer
	54
	7.8 ± 3.5
	7.4 [4.1]
	1.4-16.1
	
	0.716

	North 
	43
	7.8±3.7
	6.9 [5.1]
	1.3-20.5
	
	

	Centre-South
	67
	7.7±4.5
	7.1 [3.4]
	1.4-27.3
	
	

	NO2 (µg/m3)

	Total
	112
	24.5 ± 13.2
	21.8 [17.8]
	3.0-60.9
	0.004
	0.819

	1st Wave
	56
	28.2 ± 14.3
	27.3 [20.6]
	6.3-60.9
	
	0.597

	Summer
	56
	20.7 ± 11.0
	 17.4 [13.9]
	3.0-55.4
	
	0.330

	North 
	44
	23.6 ± 11.2
	21.9 [14.7]
	7.7-57.0
	
	

	Centre-South
	68
	25.1 ± 14.5
	21.2 [20.0]
	3.0-60.9
	
	

	O3 (µg/m3)

	Total
	108
	75.1 ± 24.7
	 79.9 [33.2]
	24.9-128.1
	<0.001
	0.030

	1st Wave
	55
	65.2 ± 22.7
	 71.7 [45.1]
	24.9-104.3
	
	0.002

	Summer
	53
	85.4 ± 22.4
	89.0 [30.2]
	29.6-128.1
	
	0.563

	North 
	42
	67.7 ± 26.5
	72.7 [49.8]
	24.9-112.9
	
	

	Centre-South
	66
	79.8 ± 22.4
	83.5 [29.3]
	29.6-128.1
	
	

	SO2 (µg/m3)

	Total
	84
	3.2 ± 2.5
	 2.8 [2.7]
	0.3-16.1
	0.549
	0.548

	1st Wave
	43
	3.5 ± 3.0
	 3.0 [3.3]
	0.7-16.1
	
	0.559

	Summer
	41
	2.9 ± 2.0
	2.7 [2.4]
	0.3-8.6
	
	0.831

	North 
	33
	3.5 ± 3.0
	3.0 [2.9]
	0.9-16.1
	
	

	Centre-South
	51
	3.0 ± 2.2
	2.7 [2.7]
	0.3-10.4
	
	

	Meteorological parameters

	T (°C)

	Total
	114
	17.2 ± 7.8
	16.1 [14.9]
	2.6-29.4
	<0.001
	0.014

	1st Wave
	57
	9.9 ± 2.4
	10.3 [2.9]
	2.6-14.0
	
	<0.001

	Summer
	57
	24.6 ± 2.9
	25.1 [4.4]
	18.2-29.4
	
	0.055

	North 
	46
	15.8 ± 8.3
	15.0 [15.8]
	2.6-28.7
	
	

	Centre-South
	68
	18.2 ± 7.4
	16.1 [14.5]
	6.0-29.4
	
	

	rH (%)

	Total
	114
	65.1 ± 9.8
	65.1 [13.9]
	41.2-90.9
	0.267
	0.021

	1st Wave
	57
	66.6 ± 9.4
	65.0 [14.0]
	46.0-90.9
	
	0.276

	Summer
	57
	63.7 ± 10.1
	65.1 [14.6]
	41.2-81.5
	
	0.018

	North 
	46
	68.0 ± 9.8
	69.4 [15.9]
	49.4-90.9
	
	

	Centre-South
	68
	63.2 ± 9.4
	64.0 [10.8]
	41.2-80.9
	
	

	WS (m/s)

	Total
	114
	2.2 ± 1.1
	2.1 [1.3]
	0.4-5.5
	0.132
	<0.001

	1st Wave
	57
	2.1 ± 1.1
	1.8 [1.4]
	0.4-5.5
	
	0.055

	Summer
	57
	2.4 ± 1.1
	2.1 [1.5]
	0.5-5.2
	
	<0.001

	North 
	46
	1.7 ± 0.8
	1.7 [1.0]
	0.4-4.2
	
	

	Centre-South
	68
	2.6 ± 1.1
	2.5 [1.4]
	0.9-5.5
	
	

	IR (MJ/m2)

	Total
	114
	14.6 ± 41.0
	14.7 [61.0]
	39.7-21.8
	<0.001
	<0.001

	1st Wave
	57
	11.5 ± 29.1
	11.8 [38.0] 
	39.7-17.5
	
	<0.001

	Summer
	57
	17.7 ± 25.1
	 17.7 [37.5]
	11.6-21.8
	
	<0.001

	North 
	46
	12.6 ± 41.2
	13.0 [73.1]
	39.7-20.1
	
	

	Centre-South
	68
	16.0 ± 34.8
	16.5 [57.2]
	98.3-21.8
	
	

	Vehicular mobility vs baseline (%)

	Total
	114
	-2.9 ± 41
	 -7.2 [42.1]
	-75.0-141.0
	<0.001
	0.054

	1st Wave
	57
	-30.6 ± 21.2
	 -23.7 [38.4]
	-75.0-(-1.0)
	
	0.929

	Summer
	57
	24.8 ± 37.0
	17.6 [32.5]
	-51.6-141.0
	
	<0.001

	North 
	46
	-11.6 ± 34.3
	-12.3 [29.0]
	-75.0-141.0
	
	

	Centre-South
	68
	3.0 ± 44.2
	-3.4 [54.1]
	-68.1-128.7
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Table 4 Linear mixed models for potential single determinant vs MaxΔ+ (average on 3 days, log-transformed) for the whole sample (repeated measurements). The study periods separately (1st Wave and summer) and the geographic position with respect the Apennine chain (North vs Centre-South)(repeated measurements). Results are reported as estimate bbiv and p-value.
	Single determinant models

	y = Ln (3d-MaxΔ+)
	Total 
	         1st Wave
	Summer
	North
	Centre-South

	

	
	bbiv
	       p-value
	 bbiv
	       p-value
	bbiv
	       p-value
	bbiv
	       p-value
	bbiv
	       p-value

	Demographic characteristics

	% males
	-0.070
	0.806
	-0.008
	0.980
	-0.120
	0.707
	0.337
	0.411
	-0.511
	0.138

	Nr inhabitants  
	0.001
	<0.001
	0.001
	<0.001
	0.001
	<0.001
	0.001
	<0.001
	0.001
	<0.001

	Population density 
	0.001
	0.001
	0.001
	0.017
	0.001
	0.001
	0.001
	0.074
	0.001
	0.008

	Average age
	-0.095
	0.234
	-0.011
	0.911
	-0.156
	0.079
	-0.230
	0.043
	0.002
	0.987

	Oldness index
	-0.007
	0.048
	-0.006
	0.197
	-0.008
	0.038
	-0.010
	0.044
	-0.003
	0.571

	Family size
	-1.198
	0.209
	-2.785
	0.011
	0.469
	0.661
	3.222
	0.078
	-1.411
	0.215

	People alone
	0.001
	<0.001
	0.002
	<0.001
	0.001
	0.095
	0.001
	0.001
	0.002
	0.015

	Geomorphologic characteristics

	Altitude
	-0.002
	0.005
	-0.001
	0.063
	-0.002
	0.004
	-0.001
	0.457
	-0.001
	0.027

	Coasting sea
	-0.019
	0.945
	-0.580
	0.065
	-0.445
	0.140
	-0.681
	0.175
	0.652
	0.053

	Environmental pollutant  (µg/m3) 

	PM2.5 
	0.092
	<0.001
	0.062
	0.023
	-0.023
	0.628
	0.179
	<0.001
	0.022
	0.358

	PM2.5-10 
	-0.038
	0.206
	-0.008
	0.808
	-0.066
	0.140
	-0.016
	0.722
	-0.047
	 0.082

	NO2 
	0.041
	<0.001
	0.026
	0.019
	0.029
	0.035
	0.062
	0.001
	0.029
	0.002

	O3 
	-0.034
	<0.001
	-0.028
	<0.001
	-0.002
	0.823
	-0.032
	<0.001
	-0.018
	0.005

	SO2 
	-0.005
	0.936
	-0.018
	0.792
	-0.109
	0.229
	-0.029
	0.658
	-0.015
	0.839

	Meteorologic parameters

	T (°C)
	-0.084
	<0.001
	-0.234
	<0.001
	-0.023
	0.663
	-0.123
	<0.001
	-0.049
	<0.001

	rH (%)
	0.026
	0.033
	0.026
	0.124
	0.012
	0.434
	0.027
	0.162
	0.010
	0.454

	WS (m/s)
	-0.292
	0.009
	-0.294
	0.044
	-0.181
	0.183
	-0.262
	0.232
	-0.161
	0.136

	IR (MJ/m2) 
	-0.175
	<0.001
	-0.183
	<0.001
	-0.045
	0.457
	-0.237
	<0.001
	-0.104
	<0.001

	Vehicular mobility (%)

	vs baseline 
	-0.013
	<0.001
	-0.003
	0.887
	-0.010
	0.004
	-0.017
	0.003
	-0.009
	<0.001
















 Table 5 Multi-determinant linear mixed models for standardized maximum increase of cases (average on 3 days, log-transformed) for the whole sample (repeated measurements), the study periods separately (1st Wave and summer) and the geographic position (North vs Centre-South)(repeated measurements). Results are reported as estimate bZ, confidence interval and p value. All variables were standardized. Models with difference in AIC or BIC <2 were reported as equivalent.
	Multi-determinant models: y = Z Ln (3d-MaxΔ+)
	
	

	
	
	

	Total    (N= 112, Subj =56) 

	AIC = 213.6 ; BIC = 243.5
	
	

	
	 bZ
	CI 95%
	p-value
	
	
	
	

	Nr inhabitants (K)
	0.502
	(0.374; 0.629)
	<0.001
	
	
	
	

	NO2 (µg/m3)
	0.169
	(0.043; 0.295)
	0.009
	
	
	
	

	O3  (µg/m3)
	-0.196
	(-0.335; -0.057)
	0.006
	
	
	
	

	T  (°C)
	-0.259
	(-0.463; -0.056)
	0.013
	
	
	
	

	IR (MJ/m2)
	-0.135
	(-0.345; 0.075)
	0.206
	
	
	
	

	IR * +1DS(T) 
	0.076
	(-0.189;0.341)
	0.569
	
	
	
	

	IR* -1DS(T) 
	-0.345
	(-0.564;-0.126)
	0.002
	
	
	
	

	
	
	

	1st wave  (N = Subj = 56)

	AIC = 88.3; BIC = 114.6
	
	AIC = 89.3; BIC = 113.6

	
	bZ
	CI 95%
	p-value
	
	 bZ
	CI 95%
	p-value

	Nr inhabitants (K)
	0.279
	(0.149; 0.408)
	<0.001
	
	0.267
	(0134;0.400 )
	<0.001

	Family size 
	-0.196
	(-0.333; -0.059)
	0.006
	
	-0.269
	(-0.401;-0.136 )
	<0.001

	NO2 (µg/m3)
	0.241
	(0.124; 0.358)
	<0.001
	
	0.429
	(0.231;0.626 )
	<0.001

	O3  (µg/m3)
	-0.329
	(-0.478; -0.180)
	<0.001
	
	-0.410
	(-0.564;0.256 )
	<0.001

	T  (°C)
	-1.173
	(-1.829; -0.518)
	0.001
	
	-1.213
	(-1.869;-0.556 )
	<0.001

	T * +1DS (rH)
	-1.852
	(-2.597;-1.107)
	<0.001
	
	-
	-
	-

	T * -1DS (rH)
	-0.495
	(-1.324;0.334)
	0.237
	
	-
	-
	-

	IR (MJ/m2)
	-1.189
	(-1.804;-0.574)
	<0.001
	
	-0.763
	(-1.406;-0.133 )
	0.021

	IR * +1DS(T) 
	-2.122
	(-3.259;-0.984)
	<0.001
	
	-1.461
	(-2.649; -0.273)
	0.017

	IR* -1DS(T) 
	-0.256
	(-0.487;-0.024)
	0.031
	
	-0.065
	(-0.302;0.173)
	0.588

	IR *+1DS(NO2)
	
	
	
	
	-0.468
	(-1.211;0.276)
	0.213

	IR * -1DS(NO2)
	
	
	
	
	-1.058
	(-1.673;-0.442)
	0.001

	WS (m/s)
	-0.142
	(-0.269;-0.015)
	0.029
	
	-0.138
	(-0.269;-0. 006)
	0.040

	rH (%)
	-0.730
	(-1.188;-0.272)
	0.002
	
	-
	-
	-

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Summer  (N= Subj = 57)  

	AIC = 108.3; BIC = 122.6
	
	

	
	 bZ
	CI 95%
	p-value
	
	

	Nr inhabitants (K)
	0.600
	(0.451; 0.750)
	<0.001
	
	

	O3   (µg/m3)
	0.280
	(-0.034;0.594)
	0.079
	
	

	IR (MJ/m2)
	-0.032
	(-0.294;0.229)
	0.805
	
	

	IR * +1DS(O3)
	-0.416
	(-0.782;-0.050)
	0.027
	
	

	IR * -1DS(O3)
	0.351
	(-0.072;0.775)
	0.102
	
	

	
	
	
	
	
	

	North  (N= 46; Subj = 23)

	AIC = 71.1; BIC = 92.5
	
	AIC =72.2; BIC = 93.6

	
	 bZ
	CI 95%
	p-value
	
	 bZ
	CI 95%
	p-value

	Nr inhabitants(K)
	0.401
	(0.189; 0.613)
	0.001
	
	0.461
	(0.245; 0.678)
	<0.001

	  PM2.5  (µg/m3)
	0.372
	(0.242 ;0.501)
	<0.001
	
	0.343
	(0.196; 0.489)
	<0.001

	  NO2 (µg/m3)
	0.411
	(0.072;0.749)
	0.019
	
	0.386
	(0.196; 0.489)
	0.023

	O3   (µg/m3)
	-0.498
	(-0.669;-0.326)
	<0.001
	
	-0.325
	(-0471;-0.178)
	<0.001

	IR (MJ/m2)
	-0.159
	(0.334 ;0.015)
	0.072
	
	-0.152
	(-0.346;-0.041)
	0.119

	IR *+1DS(NO2)
	0.355
	(-0.042;0.752)
	0.078
	
	0.335
	(-0.068; 0.739)
	0.101

	IR * -1DS(NO2)
	-0.674
	(-0.851;-0.497)
	<0.001
	
	-0.640
	(-0.837; -0.443)
	<0.001

	IR * +1DS(O3)
	-0.301
	(-0.483;-0.118)
	0.002
	
	-
	-
	-

	IR * -1DS(O3)
	-0.018
	(-0.235;0.198)
	0.862
	
	-
	-
	-

	Mobility (%)
	-
	-
	-
	
	-0.166
	(-0.328; -0.003)
	0.046

	

	Centre-South   (N = 68; Subj =34)

	AIC = 138.3; BIC = 156.1
	
	AIC = 137.4; BIC = 166.4

	
	 bZ
	CI 95%
	p-value
	
	 bZ
	CI 95%
	p-value

	Nr inhabitants (K)
	0.457
	(0.289;0.625)
	<0.001
	
	0.441
	(0.284; 0.597)
	<0.001

	NO2 (µg/m3)
	0.172
	(0.401;0.323)
	0.027
	
	0.197
	(0.044;0.349)
	0.013

	O3  (µg/m3)
	-
	-
	-
	
	-0.198
	(-0.383; -0.014)
	0.036

	T (°C)
	-0.265
	(-0.020; -0.323)
	<0.001
	
	-
	-
	-

	IR (MJ/m2)
	-
	-
	-
	
	-0.221
	(-0.399;-0.044)
	0.016



