Supplementary Table 1: Demographic, clinical, and area-level characteristics associated with COVID-19 testing and positivity among the overall study populationa and patients meeting viral case criteria, as of MMWR weeks 13-16,b Minnesota, 2020

	Variables
	[bookmark: _Hlk64470078][bookmark: _Hlk64470420]No. (%) of COVID-19 tests received
	No. (%) of positive COVID-19 test results
	COVID-19 test positivity rate, %
	No. (%) of patients with symptoms of a viral illnessc
	No. (%) of patients with symptoms of a viral illness who were tested
	Testing rate among patients with symptoms of a viral illness, %

	Total
	29364
	1477
	5.0%
	35892
	10261
	28.59%

	Age, y 
	 
	 
	 
	 
	 
	 

	  0-4
	990 (3.4%)
	8 (0.5%)
	0.8%
	2883 (8.0%)
	392 (3.8%)
	13.6%

	  5-11
	489 (1.7%)
	9 (0.6%)
	1.9%
	1252 (3.5%)
	173 (1.7%)
	13.8%

	  12-18
	686 (2.3%)
	25 (1.7%)
	3.7%
	852 (2.4%)
	187 (1.8%)
	22.0%

	  19-24
	2001 (6.8%)
	103 (6.9%)
	5.2%
	1732 (4.8%)
	584 (5.7%)
	33.7%

	  25-44
	10813 (36.8%)
	442 (29.9%)
	4.1%
	9301 (25.9%)
	3303 (32.2%)
	35.5%

	  45-64
	8536 (29.1%)
	519 (35.1%)
	6.1%
	10762 (29.9%)
	3054 (29.8%)
	28.4%

	  65-74
	2870 (9.8%)
	161 (10.9%)
	5.6%
	4507 (12.6%)
	1164 (11.2%)
	25.8%

	  ≥75
	2979 (10.2%)
	210 (14.2%)
	7.1%
	4603 (12.8%)
	1404 (13.7%)
	30.5%

	Race and ethnicityd
	 
	 
	 
	 
	 
	 

	  White
	23419 (79.8%)
	904 (61.2%)
	3.9%
	27068 (75.4%)
	7639 (74.5%)
	28.2%

	  Black
	2104 (7.2%)
	294 (19.9%)
	14.0%
	3595 (10.0%)
	1095 (10.7%)
	30.5%

	  American Indian/Alaska Native
	231 (0.8%)
	12 (0.8%)
	5.2%
	329 (0.9%)
	102 (1.0%)
	31.0%

	  Asian/Pacific Islander
	894 (3.1%)
	68 (4.6%)
	7.6%
	1399 (3.9%)
	385 (3.8%)
	27.5%

	  Multiracial
	186 (0.6%)
	5 (0.3%)
	2.7%
	548 (1.5%)
	102 (1.0%)
	18.6%

	  Hispanic
	1302 (4.4%)
	96 (6.5%)
	7.4%
	1523 (4.2%)
	408 (3.9%)
	26.8%

	 Other/unknown/missing
	1228 (4.2%)
	98 (6.6%)
	8.0%
	1438 (4%)
	532 (5.2%)
	37.0%

	Sex
	 
	 
	 
	 
	 
	 

	  Male
	10937 (37.3%)
	655 (44.2%)
	6.0%
	14883 (41.5%)
	4004 (39.0%)
	26.9%

	  Female
	18418 (62.7%)
	820 (55.5%)
	4.5%
	20972 (58.4%)
	6254 (60.9%)
	29.8%

	Language
	 
	 
	 
	 
	 
	 

	  Spanish
	273 (0.9%)
	37 (2.5%)
	13.6%
	507 (1.4%)
	114 (1.1%)
	22.5%

	  Somali
	207 (0.7%)
	55 (3.7%)
	26.6%
	429 (1.2%)
	108 (1.1%)
	25.2%

	  English
	28178 (95.9%)
	1306 (88.4%)
	4.6%
	33814 (94.2%)
	9680 (94.3%)
	28.6%

	  Othere
	404 (1.4%)
	46 (3.1%)
	11.4%
	784 (2.2%)
	185 (1.8%)
	23.6%

	No. of comorbiditiese
	 
	 
	 
	 
	 
	 

	  0
	16649 (56.7%)
	834 (56.5%)
	5.0%
	18702 (52.1%)
	5290 (51.6%)
	28.3%

	  1
	5380 (18.3%)
	272 (18.4%)
	5.1%
	6985 (19.5%)
	1824 (17.8%)
	26.1%

	  ≥2
	7347 (25.0%)
	373 (25.3%)
	5.1%
	10220 (28.5%)
	3156 (30.8%)
	30.9%

	Ruralityf
	 
	 
	 
	 
	 
	 

	  Rural
	2856 (9.7%)
	78 (5.3%)
	2.7%
	2866 (7.9%)
	794 (7.7%)
	27.7%

	  Small town
	4429 (15.1%)
	94 (6.4%)
	2.1%
	2751 (7.7%)
	984 (9.6%)
	35.8%

	  Exurban
	1669 (5.7%)
	2599 (6.8%)
	3.1%
	1663 (4.6%)
	435 (4.2%)
	26.2%

	  Urban
	17900 (60.9%)
	21815 (57.1%)
	6.6%
	26447 (73.7%)
	7390 (72.0%)
	28.0%

	Socioeconomic status (median annual household income)g
	 
	 
	 
	 
	 
	 

	  Quartile 1 (low)
	4908 (16.7%)
	5937 (15.5%)
	7.4%
	7257 (20.2%)
	2179 (21.2%)
	30.0%

	  Quartile 2
	5260 (17.9%)
	5031 (13.2%)
	4.5%
	5763 (16.1%)
	1646 (16.1%)
	28.6%

	  Quartile 3
	4155 (14.2%)
	6065 (15.9%)
	7.9%
	5997 (16.7%)
	1617 (15.8%)
	27.0%

	  Quartile 4 (high)
	5192 (17.7%)
	7360 (19.2%)
	6.0%
	9042 (25.2%)
	2357 (22.9%)
	26.1%


a Data source: De-identified data from 8 health systems on patients who received a COVID-19 polymerase chain reaction test, had symptoms of a viral illness, or received an influenza test from January 3, 2016, through November 7, 2020.
b Morbidity and Mortality Weekly Report (MMWR) week is the week of epidemiological year used by the Centers for Disease Control and Prevention for disease reporting.
c The viral case definition included the presence of any of the following International Classification of Diseases, Tenth Revision (ICD-10) codes: fever (R50.9, R50.81), cough (R05), respiratory failure (J96.00, J96.01, J96.02), influenza-like illness (J09-J11), viral pneumonia (J12, J16-J18), or coronavirus (U07.1, B97.21, B97.29, B34.2, J12.81).13
d Definitions of race and ethnicity are mutually exclusive and reflect self-reported identities collected from the electronic health record. Hispanic patients, regardless of race, were categorized as Hispanic; non-Hispanic patients were categorized according to race. The multiracial category includes non-Hispanic patients with multiple race designations. The other/unknown/missing category includes those who belong to any race or ethnicity other than the mentioned categories, did not know their race or ethnicity, or did not provide the answer.
e Comorbidities were defined using ICD-10 codes. Comorbidities included asthma, chronic obstructive pulmonary disease, HIV, cancer, heart disease, diabetes, and chronic kidney disease.
f Rurality was defined at the zip code tabulation area (ZCTA) level using 2010 rural–urban commuting area (RUCA) codes from the US Department of Agriculture’s Economic Research Service15 and percentage of patients living in rural areas from the American Community Survey (ACS).14 ZCTAs were labeled as urban if they were classified as urban by RUCA and had <50% of the population living in a rural area; rural if they were classified as rural by RUCA and had ≥50% of the population living in a rural area; exurban if they were classified as urban by RUCA and had ≥50% of the population living in a rural area; and small town if they were classified as rural by RUCA and had <50% of the population living in a rural area.
g Neighborhood-level socioeconomic status was defined at the ZCTA level using median annual household income from the 2015-2019 ACS.14


[bookmark: _Hlk64470257]Supplementary Table 2. Demographic, clinical, and area-level characteristics associated with COVID-19 testing and positivity among the overall study populationa and patients meeting viral case criteria, as of MMWR weeks 17-20,b Minnesota, 2020

	Variables
	No. (%) of COVID-19 tests received
	No. (%) of positive COVID-19 test results
	COVID-19 test positivity rate, %
	No. (%) of patients with symptoms of a viral illnessc
	No. (%) of patients with symptoms of a viral illness who were tested
	Testing rate among patients with symptoms of a viral illness, %

	Total
	90098
	10051
	11.2%
	41878
	22089
	52.8%

	Age, y 
	 
	 
	 
	 
	 
	 

	  0-4
	2755 (3.1%)
	158 (1.6%)
	5.7%
	2717 (6.5%)
	1125 (5.1%)
	41.4%

	  5-11
	1809 (2.0%)
	175 (1.8%)
	9.7%
	1125 (2.7%)
	511 (2.3%)
	45.4%

	  12-18
	2718 (3.0%)
	402 (4.0%)
	14.8%
	992 (2.4%)
	623 (2.8%)
	62.8%

	  19-24
	6713 (7.5%)
	1057 (10.5%)
	15.8%
	2338 (5.6%)
	1540 (6.9%)
	65.9%

	  25-44
	13995 (15.5%)
	1792 (17.8%)
	12.8%
	7172 (17.1%)
	3799 (17.2%)
	53.0%

	  45-64
	28705 (31.9%)
	4026 (40.1%)
	14.0%
	10994 (26.3%)
	6779 (30.7%)
	61.7%

	  65-74
	26351 (29.3%)
	2859 (28.5%)
	10.9%
	12420 (29.7%)
	6347 (28.7%)
	51.1%

	  ≥75
	10832 (12.0%)
	599 (5.9%)
	5.5%
	5347 (12.8%)
	2337 (10.6%)
	43.7%

	Race and ethnicityd
	10208 (11.3%)
	776 (7.7%)
	7.6%
	5941 (14.2%)
	2827 (12.8%)
	47.6%

	  White
	 
	 
	 
	 
	 
	 

	  Black
	63640 (70.6%)
	3050 (30.2%)
	4.8%
	27425 (65.5%)
	13090 (59.3%)
	47.7%

	  American Indian/Alaska Native
	10907 (12.1%)
	3725 (37.1%)
	34.2%
	6580 (15.7%)
	4047 (18.3%)
	61.5%

	  Asian/Pacific Islander
	889 (0.9%)
	76 (0.8%)
	8.6%
	361 (0.9%)
	213 (0.9%)
	59.0%

	  Multiracial
	2659 (2.9%)
	456 (4.5%)
	17.2%
	1556 (3.7%)
	780 (3.5%)
	50.1%

	  Hispanic
	805 (0.9%)
	94 (0.9%)
	11.7%
	587 (1.4%)
	253 (1.1%)
	43.1%

	 Other/unknown/missing
	6178 (6.9%)
	1740 (17.3%)
	28.2%
	2995 (7.2%)
	2052 (9.3%)
	68.5%

	Sex
	4992 (5.6%)
	909 (9.1%)
	18.2%
	2379 (5.7%)
	1654 (7.5%)
	69.5%

	  Male
	 
	 
	 
	 
	 
	 

	  Female
	38760 (43.0%)
	4851 (48.3%)
	12.5%
	18246 (43.6%)
	9708 (43.9%)
	53.2%

	Language
	51178 (56.8%)
	5166 (51.4%)
	10.1%
	23609 (56.4%)
	12367 (55.9%)
	52.4%

	  Spanish
	 
	 
	 
	 
	 
	 

	  Somali
	3085 (3.4%)
	1231 (12.3%)
	39.9%
	1634 (3.9%)
	1224 (5.6%)
	74.9%

	  English
	3177 (3.5%)
	1625 (16.2%)
	51.2%
	1666 (3.9%)
	1085 (4.9%)
	65.1%

	  Othere
	80331 (89.2%)
	6428 (63.9%)
	8.0%
	36494 (87.2%)
	18427 (83.4%)
	50.5%

	No. of comorbiditiese
	1423 (1.6%)
	362 (3.6%)
	25.4%
	1072 (2.6%)
	515 (2.3%)
	48.1%

	  0
	 
	 
	 
	 
	 
	 

	  1
	56096 (62.3%)
	7666 (76.3%)
	13.7%
	23331 (55.7%)
	13619 (61.7%)
	58.4%

	  ≥2
	14021 (15.6%)
	1128 (11.2%)
	8.1%
	7196 (17.2%)
	3313 (15%)
	46.0%

	Ruralityf
	20011 (22.2%)
	1264 (12.6%)
	6.3%
	11383 (27.2%)
	5180 (23.5%)
	45.5%

	  Rural
	 
	 
	 
	 
	 
	 

	  Small town
	9705 (10.8%)
	378 (3.8%)
	3.9%
	3439 (8.2%)
	1867 (8.5%)
	54.3%

	  Exurban
	12023 (13.4%)
	1197 (11.9%)
	10.0%
	3860 (9.2%)
	2405 (10.9%)
	62.3%

	  Urban
	4201 (4.7%)
	224 (2.2%)
	5.3%
	1733 (4.1%)
	804 (3.6%)
	46.4%

	Socioeconomic status (median annual household income)g
	56581 (62.8%)
	8022 (79.8%)
	14.2%
	30433 (72.7%)
	16001 (72.4%)
	52.6%

	  Quartile 1 (low)
	 
	 
	 
	 
	 
	 

	  Quartile 2
	18745 (20.8%)
	3930 (39.1%)
	21.0%
	10135 (24.2%)
	5848 (26.5%)
	57.7%

	  Quartile 3
	13049 (14.5%)
	1482 (14.8%)
	11.4%
	6482 (15.5%)
	3285 (14.9%)
	50.7%

	  Quartile 4 (high)
	13101 (14.6%)
	7360 (19.2%)
	11.6%
	6943 (16.6%)
	3602 (16.3%)
	51.9%


a Data source: De-identified data from 8 health systems on patients who received a COVID-19 polymerase chain reaction test, had symptoms of a viral illness, or received an influenza test from January 3, 2016, through November 7, 2020.
b Morbidity and Mortality Weekly Report (MMWR) week is the week of epidemiological year used by the Centers for Disease Control and Prevention for disease reporting.
c The viral case definition included the presence of any of the following International Classification of Diseases, Tenth Revision (ICD-10) codes: fever (R50.9, R50.81), cough (R05), respiratory failure (J96.00, J96.01, J96.02), influenza-like illness (J09-J11), viral pneumonia (J12, J16-J18), or coronavirus (U07.1, B97.21, B97.29, B34.2, J12.81).13
d Definitions of race and ethnicity are mutually exclusive and reflect self-reported identities collected from the electronic health record. Hispanic patients, regardless of race, were categorized as Hispanic; non-Hispanic patients were categorized according to race. The multiracial category includes non-Hispanic patients with multiple race designations. The other/unknown/missing category includes those who belong to any race or ethnicity other than the mentioned categories, did not know their race or ethnicity, or did not provide the answer.
e Comorbidities were defined using ICD-10 codes. Comorbidities included asthma, chronic obstructive pulmonary disease, HIV, cancer, heart disease, diabetes, and chronic kidney disease.
f Rurality was defined at the zip code tabulation area (ZCTA) level using 2010 rural–urban commuting area (RUCA) codes from the US Department of Agriculture’s Economic Research Service15 and percentage of patients living in rural areas from the American Community Survey (ACS).14 ZCTAs were labeled as urban if they were classified as urban by RUCA and had <50% of the population living in a rural area; rural if they were classified as rural by RUCA and had ≥50% of the population living in a rural area; exurban if they were classified as urban by RUCA and had ≥50% of the population living in a rural area; and small town if they were classified as rural by RUCA and had <50% of the population living in a rural area.
g Neighborhood-level socioeconomic status was defined at the ZCTA level using median annual household income from the 2015-2019 ACS.14



Supplementary Table 3. Demographic, clinical, and area-level characteristics of patients who received COVID-19 testing or had viral symptoms at a participating MN EHR Consortium site in the last three yearsa 

	Variables
	3-yr Patient Counts No. (%)

	Total
	2,777,847

	Age, y 
	 

	  0-4
	193171 (6.95%)

	  5-11
	224190 (8.07%)

	  12-18
	203113 (7.31%)

	  19-24
	185801 (6.69%)

	  25-44
	806278 (24.69%)

	  45-64
	686122 (29.02%)

	  65-74
	668701 (24.07%)

	  ≥75
	319551 (11.50%)

	Race and ethnicityb
	

	  White
	2166026 (77.97%)

	  Black
	216330 (7.79%)

	  American Indian/Alaska Native
	30114 (1.08%)

	  Asian/Pacific Islander
	98518 (3.55%)

	  Multiracial
	35064 (1.26%)

	  Hispanic
	140876 (5.07%)

	 Other/unknown/missing
	91879 (3.31%)

	Sex
	

	  Male
	1260734 (45.39%)

	  Female
	1502442 (54.09%)

	Language
	

	  Spanish
	56962 (2.05%)

	  Somali
	35339 (1.27%)

	  English
	2592342 (93.32%)

	  Othere
	48172 (1.73%)

	No. of comorbiditiesc
	

	  0
	1765608 (63.56%)

	  1
	479761 (17.27%)

	  ≥2
	532678 (19.18%)

	Ruralityd
	

	  Rural
	364503 (13.12%)

	  Small town
	275740 (9.93%)

	  Exurban
	145183 (5.23%)

	  Urban
	1656392 (59.63%)

	Socioeconomic status (median annual household income)e
	

	  Quartile 1 (low)
	438282 (15.78%)

	  Quartile 2
	383358 (13.80%)

	  Quartile 3
	404811 (14.57%)

	  Quartile 4 (high)
	572765 (20.62%)


a Patients who had a COVID-19 PCR test or one of the following symptoms in the past 3 years: fever (R50.9, R50.81), cough (R05), respiratory failure (J96.00, J96.01, J96.02), influenza-like-illness (J09-J11), viral pneumonia (J12, J16-J18), coronavirus (U07.1, B97.21, B97.29, B34.2, J12.81), or other symptoms (U07.2, R06.00, R06.02, R06.03, R06.09, J02.9, M79.1, R51, R19.7, R43, R53.81, R53.82, R53.83).†Race and ethnicity definitions are mutually exclusive and reflect self-reported identities collected from the electronic health record. Hispanic patients, regardless of race, were categorized as Hispanic, whereas non-Hispanic patients were categorized according to race. The multiracial category reflects non-Hispanic patients with multiple race designations.
b Definitions of race and ethnicity are mutually exclusive and reflect self-reported identities collected from the electronic health record. Hispanic patients, regardless of race, were categorized as Hispanic; non-Hispanic patients were categorized according to race. The multiracial category includes non-Hispanic patients with multiple race designations. The other/unknown/missing category includes those who belong to any race or ethnicity other than the mentioned categories, did not know their race or ethnicity, or did not provide the answer.
c Comorbidities were defined using ICD-10 codes. Comorbidities included asthma, chronic obstructive pulmonary disease, HIV, cancer, heart disease, diabetes, and chronic kidney disease.
d Rurality was defined at the zip code tabulation area (ZCTA) level using 2010 rural–urban commuting area (RUCA) codes from the US Department of Agriculture’s Economic Research Service15 and percentage of patients living in rural areas from the American Community Survey (ACS).14 ZCTAs were labeled as urban if they were classified as urban by RUCA and had <50% of the population living in a rural area; rural if they were classified as rural by RUCA and had ≥50% of the population living in a rural area; exurban if they were classified as urban by RUCA and had ≥50% of the population living in a rural area; and small town if they were classified as rural by RUCA and had <50% of the population living in a rural area.
e Neighborhood-level socioeconomic status was defined at the ZCTA level using median annual household income from the 2015-2019 ACS.14
