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a b s t r a c t 

Purpose: Tracking severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) testing and positivity 

trends is crucial for understanding the trajectory of the pandemic. We describe demographic and clinical 

characteristics, testing, and positivity rates for SARS-CoV-2 among 2.8 million patients evaluated at an 

urgent care provider. 

Methods: We conducted a retrospective study of patients receiving a diagnostic or serologic test for SARS- 

CoV-2 between March 1, 2020 and July 20, 2021 at 115 CityMD locations in the New York metropolitan 

area. Temporal trends in SARS-CoV-2 positivity by diagnostic and serologic tests stratified by age, sex, 

race/ethnicity, and borough of residence were assessed. 

Results: During the study period, 6.1 million COVID diagnostic and serological tests were performed on 

2.8 million individuals. Testing levels were higher among 20–29-year-old, non-Hispanic White, and female 

patients compared with other groups. About 35% were repeat testers. Reverse transcriptase polymerase 

chain reaction positivity was higher in non-Hispanic Black (7.9%), Hispanic (8.2%), and Native American 

(8.2%) compared to non-Hispanic White (5.7%) patients. Overall seropositivity was estimated to be 22.1% 

(95% confidence interval: 22.0–22.2) and was highest among 10–14 year olds (27.9%), and non-Hispanic 

Black (26.0%) and Hispanic (31.0%) testers. 

Conclusion: Urgent care centers can provide broad access to diagnostic testing and critical evaluation 

for ambulatory patients during pandemics, especially in population-dense, urban epicenters. Urgent care 

center electronic medical records data can provide in-depth surveillance during pandemics complemen- 

tary to citywide health department data sources. 

© 2022 Elsevier Inc. All rights reserved. 
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New York City (NYC) was the epicenter of the coronavirus dis- 

ase 2019 (COVID-19) pandemic during its beginning phases in the 

nited States [1] . On March 7, 2020, NY’s governor declared a state 

f emergency, expanding the testing protocol to cover patients 

ithout an identified exposure but experiencing severe symptoms. 

y June 2, 2020, anyone in NY could be tested regardless of symp- 

oms or exposure. Repeat testing was recommended for those who 

orked in residential congregate settings or with ongoing concerns 

f severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

xposure [2] . Vaccines became available to high-risk individuals in 

ecember 2020 and are now widely available to the general pop- 

lation. 

https://doi.org/10.1016/j.annepidem.2022.05.006
http://www.ScienceDirect.com
http://www.annalsofepidemiology.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.annepidem.2022.05.006&domain=pdf
mailto:madhura.rane@sph.cuny.edu
https://doi.org/10.1016/j.annepidem.2022.05.006
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Cumulative incidence and seroprevalence estimates for New 

ork city have been reported using cross-sectional serosurveys 

3 , 4] . Studies have found substantial differences in COVID-19 in- 

ection rates during the first wave in NYC by race/ethnicity and ge- 

graphical regions [1 , 3 , 5] . A serosurvey performed after the first

ave also found higher seroprevalence in Black and Hispanic pop- 

lations, suggesting that differential disease burden persisted after 

he first wave [4] . The New York City Department of Health and 

ental Hygiene (NYC DOHMH) reports daily cases diagnosed using 

olymerase chain reaction (PCR) and rapid antigen tests by Zip- 

ode but does not provide details on sociodemographic differences 

n trends [6] . Given that persons of color have suffered a higher 

urden of disease during the pandemic and that their coronavirus 

accination rates are lower compared to non-Hispanic White peo- 

le [7] , tracking differential testing and positivity trends between 

aces/ethnicities is important. 

In addition to vaccination, widespread availability of diagnostic 

ests with fast turnaround times followed by self-isolation is in- 

trumental in limiting transmission [8] . Urgent care providers can 

lay a crucial role in meeting the large demand for COVID-19 clini- 

al evaluation and testing by providing immediate access for symp- 

omatic patients, reducing unnecessary use of hospital emergency 

epartments. Additionally, urgent care centers provide prompt ac- 

ess to patients who have mild symptoms, who are asymptomatic, 

r who require repeat testing when such access at doctor’s offices 

s limited. 

Describing SARS-CoV-2 testing patterns among urgent care pa- 

ients and demographic and clinical characteristics of those who 

ested positive can provide key insights into the trajectory of the 

andemic. We analyzed these trends in the New York metropoli- 

an area using electronic medical record (EMR) data from a major 

rgent care provider from the beginning of the pandemic to the 

accine era. 

ethods 

tudy setting and participants 

CityMD is the largest walk-in urgent medical care provider in 

he region and has been a COVID-19 diagnostics and treatment 

enter since the earliest phase of the pandemic. This study includes 

atients who received a COVID-19 diagnostic or serologic test at 

ityMD sites in the New York metropolitan area (NYC, Long Island, 

nd Westchester). 

ata collection 

Two types of COVID-19 diagnostic tests (reverse transcriptase 

olymerase chain reaction [RT-PCR] and rapid antigen tests) as 

ell as serologic tests were also offered at CityMD. We exam- 

ned de-identified EMR data and SARS-CoV-2 diagnostic and sero- 

ogical test results between March 1, 2020 and July 20, 2021 from 

ityMD’s 115 locations in the five boroughs of NYC ( n = 76), Long 

sland ( n = 32), and Westchester ( n = 7). Testing, using assays

uthorized for emergency use by the Food and Drug Administra- 

ion, included: 1) RT-PCR tests of respiratory tract specimens for 

ARS-CoV-2 RNA collected via nasopharyngeal and nasal swabs; 2) 

erologic tests of serum specimens, and 3) rapid antigen tests of 

espiratory tract specimens collected via anterior nasal swabs. RT- 

CR and serology tests were conducted by commercial laboratories 

Quest SARS-CoV-2 rRT-PCR [100% sensitivity and 100% specificity 

9] , LabCorp COVID-19 RT-PCR test [98.1% sensitivity and 100% 

pecificity [10] , Roche Elecsys Anti-SARS-CoV-2 immunoglobulin G 

nd assay [99.5% sensitivity 99.8% specificity [11] , Abbot Architect 

ARS-CoV2 immunoglobulin G Assay [100% sensitivity 99.9% speci- 

city [12] ). Rapid antigen tests were conducted on-site (BD Veritor 
32
67% −93% sensitivity and 98% −100% specificity [13] , Quidel Sofia 

 SARS Antigen Fluorescent Immunoassay [65.8% sensitivity and 

9.4% specificity [14] ). The type of test performed depended on the 

linical presentation as well as patient request. CityMD began of- 

ering antibody tests against spike protein (anti-S) on March 05, 

021. Antibody tests offered before this date were against the nu- 

leocapsid protein (anti-N). 

All patients were evaluated by a licensed clinician. We exam- 

ned body temperature and oxygen saturation collected at the time 

f COVID-19 testing. Additionally, we examined history of comor- 

idities among those tested positive. 

emographic characteristics 

Individual-level demographic factors, such as age, gender, 

ace/ethnicity, and region of residence at the time of testing were 

xamined. Age at time of visit was categorized into 5-year inter- 

als up to 20 years, and in 10-year intervals thereafter, going up 

o > 100 years. Self-reported race and ethnicity data were mapped 

o the US Office of Management and Budget defined categories for 

ace/ethnicity [15] (Appendix). 

efinitions 

Test-level positivity for RT-PCR and rapid antigen tests was de- 

ned as the percent of total tests performed on a given day that 

ere positive. Individual-level percent positivity was defined as the 

ercent of individuals tested on a given day with a positive result. 

or individuals with RT-PCR and rapid antigen tests on the same 

ay, RT-PCR test result were used to calculate daily test positivity. 

nly the first positive test result for an individual was used for es- 

imating daily individual-level positivity rate and any further test 

esults were excluded. Repeat testing was defined as having two 

r more diagnostic tests on separate days. 

tatistical analysis 

Descriptive statistics were used to summarize COVID-19 test- 

ng and positivity by demographic characteristics. We plotted the 

aily test volume, test-level positivity, and individual-level positiv- 

ty for PCR and rapid antigen tests to assess temporal trends in 

ARS-CoV-2 infections. We compared COVID-19 positivity trends 

n four time periods: March–June 2020 (emergence and wave 

), July–September 2020 (low activity), October 2020–March 2021 

wave 2), and April–July 2021 (vaccine era). We plotted weekly 

ercent positivity by age group to examine age-specific trends in 

OVID-19 positivity as different age groups became eligible for vac- 

ination at different times during the pandemic. 

We used Pearson correlations to compare the daily 7-day av- 

rage of COVID-19 cases calculated from CityMD EMR data to 

-day average COVID-19 cases reported by the NYC DOHMH. Corre- 

ation analysis was restricted to PCR- confirmed cases because NYC 

OHMH defines percent positivity using only PCR-confirmed cases. 

ll analyses were conducted in R v4.0.1 [16] . 

This study was approved by the Institutional Review Board of 

he City University of New York Graduate School of Public Health 

nd Health Policy. 

esults 

Between March 1, 2020 and July 20, 2021, CityMD performed 

.1 million diagnostic and serologic tests on 2.8 million individu- 

ls living in NYC, Long Island, and Westchester. Most testers were 

0–29 years old (24%), while 11% were children and adolescents 

 Table 1 ). About 25% of the testers were Hispanic, 33% were non- 

ispanic (NH) White, and 10% were NH Black. Most testers were 
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Table 1 

Diagnostic testing patterns among CityMD patient population: March 1, 2020–July 

20, 2021 

Characteristics RT-PCR tests (% ∗) Rapid antigen tests (% ∗) 

Total 1537,435 (100) 2042,894 (100) 

Age (y) 

< 5 15,546 (1.0) 37,145 (1.8) 

5–9 33,339 (2.2) 65,956 (3.2) 

10–14 47,102 (3.1) 80,814 (4.0) 

15–19 78,380 (5.1) 124,936 (6.1) 

20–29 374,935 (24.4) 517,780 (25.3) 

30–39 328,110 (21.3) 419,942 (20.6) 

40–49 223,627 (14.6) 283,924 (13.9) 

50–59 213,941 (13.9) 265,866 (13.0) 

60–69 142,156 (9.2) 164,024 (8.0) 

70–79 614,19 (4.0) 63,283 (3.1) 

80–89 168,17 (1.1) 169,79 (0.8) 

90–99 2029 (0.1) 2205 (0.1) 

> 100 34 (0) 40 (0) 

Sex 

Female 867,276 (56.4) 1108,254 (54.2) 

Male 670,126 (43.6) 934,554 (45.7) 

Race/ethnicity 

NH White 505,448 (32.9) 666,266 (32.6) 

NH Black 157,473 (10.2) 221,981 (10.9) 

Hispanic 385,801 (25.1) 552,562 (27.0) 

Native American/Alaskan 

Native/Pacific Islander 

11,804 (0.8) 16,939 (0.8) 

Asian 126,501 (8.2) 149,974 (7.3) 

Other/unknown 350,408 (22.8) 435,172 (21.3) 

Region 

Bronx 140,738 (9.1) 209,287 (10.2) 

Brooklyn 290,031 (18.9) 350,879 (17.2) 

Long Island 378,474 (24.6) 589,242 (28.8) 

Manhattan 353,271 (23.0) 447,133 (21.9) 

Westchester 79,207 (5.1) 131,634 (6.4) 

Queens 252,882 (16.4) 253,552 (12.4) 

Staten Island 42,832 (2.8) 61,167 (3.0) 

∗ Col%. 
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een in NYC (70%). Overall, 34.9% ( n = 2154,195) of the total tests 

erformed were RT-PCR tests, 52.5% ( n = 3236,815) were rapid 

ntigen tests, and 12.6% ( n = 771,111) were serological tests. Since 

heir introduction in October 2020, 80.5% patients received a rapid 

ntigen test ( n = 2304,381), and 31.4% ( n = 899,549) received rapid

ntigen tests followed by a confirmatory RT-PCR test on the same 

ay using the same specimen ( Table 2 ). The usage of serologic tests

ecreased as the pandemic progressed. During the study period, 

ityMD diagnosed 286,922 individuals with SARS-CoV-2 infection, 

f which 169,618 patients were diagnosed in NYC ( Fig. 1 ). 

epeat testing 

A total of 1013,635 (35.4%) patients had two or more diagnostic 

ests on separate day s and were defined as repeat testers (median 

ime interval between first and last test: 144 days, interquartile 

ange: 62–232). Of these, 36,039 testers (1.2%) had multiple pos- 

tive tests (median interval between first and last positive diagnos- 

ic tests: 10 days; interquartile range: 7–14 days). Only 876 of the 

6,039 (2.4%) cases had an interval of ≥90 between two positive 

ests, that is, potential re-infections. 

emporal trends in COVID-19 testing and positivity 

Testing increased rapidly after the last week of April 2020. The 

ntroduction of rapid antigen tests in October 2020 further in- 

reased testing ( Fig. 2 A). The individual-level positivity rate was 

igh early in the pandemic mainly because SARS-CoV-2 testing in 

ew York was restricted to severe or hospitalized cases ( Fig. 2 C). 

Trends in the number of positive tests and percent positiv- 

ty started declining in late March 2020 coinciding with the 
33 
trict lockdown and physical distancing mandates implemented. 

he daily individual-level positivity rate remained low ( ∼1%) un- 

il September 2020. Starting October 2020, when indoor dining, 

ars, and schools reopened, cases once again increased rapidly giv- 

ng way to a second wave of the pandemic ( Fig. 2 B and C). Daily

esting and positivity rates continued to increase through holidays, 

uch as Thanksgiving and Christmas and stayed high at ∼10% until 

pril 2021. Both RT-PCR and antigen test positivity started declin- 

ng after the second week of April and remained low at ∼1% until 

une 2021. RT-PCR and antigen percent positivity started increasing 

gain in July 2021 and overall diagnostic test positivity was 4% as 

f July 20, 2021 ( Fig 2 B and C). 

emographic differences in diagnostic testing and positivity 

Age-specific PCR test positivity was highest in the 40–69-year 

ge groups followed by those older than 90 years in wave 1 

 Table 2 ). However, in the second wave, PCR (9.4%) as well as 

ntigen test positivity (11.6%) in 15–19 years old was high and 

omparable to those 40–49 and 50–59 years old (PCR: 9.5%; anti- 

en: 11.9% for both age groups; P-value comparing all age groups 

 0.001). PCR positivity was higher in Hispanic, NH Black, and Na- 

ive American testers compared to NH White and Asian testers in 

he first wave. PCR positivity decreased for NH Black (11.8% in wave 

 vs. 8.8% for RT-PCR and 9.5% for antigen tests in wave 2; P -value

 .001) but increased for Hispanic and Native American patients. 

ased on self-reported race and ethnicity groups, testers who iden- 

ified as Afghan, Bangladeshi, Salvadoran, and central American In- 

ian had high test positivity rates ( > 10%, Fig. A1 ). In the vaccine

ra, test positivity decreased in all age groups compared to ear- 

ier periods ( Table 2 ). Particularly for patients 60 years and older, 

est positivity started to decline 2 weeks earlier than other ages 

nd stayed lower than 15–35 years old and 36–60 years old in July 

021 ( Fig. 3 ). 

Patterns in seropositivity: Majority of the serology tests con- 

ucted were between March and August 2020, with testing de- 

and reducing significantly after September 2020 ( Fig. A3 ). Since 

arch 5, 2021 when CityMD started offering anti-spike antibody 

esting following vaccine roll-out, only 1.3% of patients received a 

erology test. Overall, seropositivity in this time period was es- 

imated to be 22.1% (95% confidence interval [CI]: 22.0%–22.2%) 

 Table 3 ). Seropositivity was highest in 5–9 years old (27.2%) and 

0–14 years old (27.7%) compared to older age groups. Seroposi- 

ivity was also high among individuals over the age of 90 (21.8%). 

eropositivity estimates were higher among NH Black (26.0%), His- 

anic (31.0%), and Native American testers (24.9%). Among Hispanic 

esters, those who self-identified as Ecuadorian and Mexican had 

 40% seropositivity rates ( Fig. A2 ). Residents of the Bronx (31.6%) 

nd Queens (30.8%) had higher seropositivity compared to other 

oroughs. 

orrelation between CityMD and routine SARS-CoV-2 

urveillance COVID-19 trends 

Between March 1, 2020 and July 20, 2021, the NYC DOHMH 

onducted a daily median of 34,823 RT-PCR tests while CityMD 

onducted a daily median of 4115 tests. The overall correlation in 

est positivity rates between the two systems was 0.97 (95% CI: 

.96–0.97). In wave 1, CityMD performed a weekly median of 1935 

T-PCR tests with correlation of 0.96 (95% CI: 0.94–0.97) with daily 

itywide positivity estimates. During a period of low activity in 

uly–September 2020, CityMD performed a daily median of 6187 

ests but correlation in test positivity rates between the two sys- 

ems dropped to 0.22 (95% CI: 0.02–0.41). During the winter wave 

nd the vaccine era, CityMD performed a daily median of 4332 and 

756 RT-PCR tests respectively, with a correlation of 0.93 (95% CI: 
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Fig. 1. Cumulative number of positive tests of COVID in among New York Metropolitan area residents testing at CityMD March 2020–July 2021. 

Fig. 2. A) Daily COVID-19 tests performed; B) Number of COVID-19 tests that were positive; C) proportion of individuals who received their first positive PCR or antigen 

test over time (individual-level daily positivity rate). COVID molecular and rapid antigen testing and positivity trends at CityMD in the New York metropolitan area March 

2020–July 2021. 

34 
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Table 2 

Demographic characteristics of persons tested for SARS-CoV-2 by RT-PCR and rapid antigen tests and proportion tested positive at CityMD, March 01 2021–July 20, 2021 

RT-PCR tests Antigen tests 

March–June 2020 

(Wave 1) 

July–September 

2020 (Low 

transmission) 

October 

2020–March 2021 

(Wave 2) 

April–July 2021 

(Vaccine era) 

October 

2020–March 2021 

(Wave 2) 

April–July 2021 

(Vaccine era) 

N (% ∗) N (%) N (%) N (%) N (%) N (%) 

Total 385,630 (7.8) 498,003 (1.6) 675,053 (8.7) 289,213 (4.3) 1596,440 (10.9) 707,941 (4.3) 

Age (y) † 

< 5 1149 (4.1) 3271 (2.3) 6694 (7.2) 5583 (2.9) 23,537 (10.4) 17,561 (3.9) 

5–9 2967 (3.8) 8090 (1.6) 13,812 (7.2) 11,778 (3.2) 42,485 (9.5) 31,219 (3.5) 

10–14 5771 (3.9) 12,068 (1.7) 19,280 (8.0) 15,767 (3.4) 52,613 (10.9) 37,708 (4.1) 

15–19 11,456 (4.9) 26,201 (2.0) 33,581 (9.4) 18,928 (4.7) 91,016 (11.6) 50,001 (4.8) 

20–29 75,353 (5.6) 133,989 (1.7) 180,042 (8.4) 75,292 (4.6) 417,834 (10.1) 183,694 (4.3) 

30–39 85,151 (6.6) 110,339 (1.5) 147,510 (8.5) 61,708 (4.7) 334,883 (10.5) 143,491 (4.5) 

40–49 62,929 (8.9) 69,493 (1.5) 97,282 (9.5) 38,707 (4.8) 225,364 (11.9) 92,102 (4.6) 

50–59 65,068 (9.8) 65,600 (1.6) 91,796 (9.5) 32,710 (4.2) 214,505 (11.9) 79,690 (4.4) 

60–69 47,649 (10.2) 43,378 (1.3) 56,942 (8.7) 19,010 (3.6) 131,139 (11.1) 47,362 (3.6) 

70–79 21,671 (8.6) 19,486 (1.3) 21,889 (7.8) 7506 (2.8) 48,717 (10.4) 19,186 (2.9) 

80–89 5770 (8.5) 5467 (1.3) 5543 (9.0) 1997 (3.5) 12,715 (11.7) 5239 (3.8) 

90–99 688 (9.0) 616 (0.8) 663 (9.3) 224 (4.0) 1595 (12.8) 685 (4.8) 

> 100 8 (37.5) 5 (NA) 19 (10.5) 3 (NA) 37 (10.8) 3 (NA) 

Race/ethnicity † 

NH White 127,159 (4.9) 173,197 (1.3) 236,476 (7.4) 83,860 (3.9) 546,910 (9.6) 211,626 (4.1) 

NH Black 35,270 (11.8) 50,109 (1.5) 64,036 (8.8) 40,092 (4.9) 157,774 (9.5) 97,391 (4.2) 

Hispanic 88,331 (9.0) 118,259 (2.1) 172,522 (10.2) 80,550 (4.7) 425,629 (12.6) 198,362 (4.5) 

Nat. Am./Alas. Nat./Pac. Is. 2815 (8.7) 3502 (2.0) 54,87 (10.2) 2329 (4.3) 13,433 (12.3) 5554 (4.9) 

Asian 28,823 (6.1) 43,550 (1.0) 58,352 (7.7) 22,708 (3.9) 120,754 (9.6) 47,152 (3.9) 

Other/unknown 103,232 (9.4) 109,386 (1.7) 138,180 (9.6) 59,674 (4.2) 331,940 (11.9) 147,856 (4.3) 

Sex † 

Female 216,766 (7.3) 284,690 (1.4) 383,988 (8.0) 168,499 (3.9) 861,106 (10.2) 397,804 (4.0) 

Male 168,862 (8.3) 213,306 (1.8) 291,056 (9.7) 120,697 (4.9) 735,295 (11.7) 310,088 (4.7) 

Region † 

Bronx 35,903 (8.5) 45,927 (2.1) 53,528 (11.2) 29,462 (4.4) 153,308 (11.8) 82,147 (3.8) 

Brooklyn 86,117 (6.7) 106,766 (1.2) 113,628 (8.3) 48,520 (4.9) 273,189 (9.6) 126,396 (4.3) 

Long Island 73,245 (14.3) 102,707 (2.1) 191,548 (9.4) 74,720 (4.1) 471,400 (13.0) 186,548 (5.0) 

Manhattan 98,998 (4.3) 130,169 (1.1) 151,349 (7.5) 604,67 (3.9) 363,870 (7.5) 151,733 (3.1) 

Westchester 14,073 (8.7) 24,785 (1.8) 35,216 (8.6) 15,943 (3.3) 101,781 (12.0) 42,538 (4.3) 

Queens 66,923 (6.3) 76,293 (1.6) 11,0024 (8.2) 51,163 (4.5) 185,308 (11.9) 97,350 (4.6) 

Staten Island 10,371 (9.8) 11,356 (2.4) 19,760 (11.5) 8938 (6.2) 47,584 (14.3) 21,229 (6.4) 

Other tests Same day 

Antibody IgG 59,533 (21.7) 5632 (35.0) 

RT-PCR 61,0336 (9.4) 289,213 (4.3) 

Symptomatic † 

No 131,4761 (4.7) 490,373 (1.8) 

Yes 390,842 (28.1) 248,125 (8.5) 

Missing 59,397 (7.6) 13,711 (3.6) 

IgG = immunoglobulin G; Nat Am./Al. Nat./Pac. Is. = Native American, Alaskan Native, Pacific Islanders; RT-PCR = reverse transcriptase polymerase chain reaction; SARS-CoV- 

2 = severe acute respiratory syndrome coronavirus 2. 
∗ Percent tested positive. 
† Chi square test comparing PCR and antigen test positivity for different demographic characteristics in each wave separately all had P values < .001. 
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.91–0.95) and 0.97 (0.96–0.98) between citywide and CityMD test 

ositivity rates. 

igns, symptoms, and history of comorbidities 

Vital signs information from the EMR was available for 87% of 

esters. Patients with a positive test were more likely to present 

ith a fever ≥100.1F compared to those with a negative test (8.2% 

s. 0.9%). A higher proportion of COVID-19 positive individuals had 

 2 levels < 95% compared to COVID-19 negative individuals (1.2% 

s. 0.3%). Of those who tested positive by any test, 46,062 (13.0%) 

ad a documented history of heart disease, 22,070 (6.2%) high 

holesterol, 20,157 (5.7%) asthma or COPD, and 13,350 (3.8%) de- 

ression and/or anxiety. 

iscussion 

Using data from a large ambulatory urgent care provider in 

he New York metropolitan area, we analyzed COVID-19 diagnos- 

ic and serologic testing and positivity trends over the course of 
35 
he pandemic. Combining RT-PCR and rapid antigen data, CityMD 

iagnosed roughly 17% of the total SARS-CoV-2 cases in NYC. Test 

ositivity rates from the CityMD patient database were highly cor- 

elated with positivity rates reported by the NYC DOHMH dur- 

ng periods of high virus transmission. Cumulative seropositivity 

ver the study period among CityMD testers in NYC was found 

o be 22.1%, lower than that of all testers citywide (33.3%) [17] , 

hich includes severe cases tested in hospitals and emergency 

epartments. Testing and positivity patterns differed by age, sex, 

ace/ethnicity, and geography, and about 35% of testers were re- 

eat testers. These data highlight the essential role that urgent care 

roviders play in testing and evaluating symptomatic and asymp- 

omatic cases in large numbers and epidemic tracking to control 

isease spread. 

After months of sustained high transmission, the decline in case 

ositivity rates since April 2021 might be because of steadily in- 

reasing vaccination coverage. Older adults were prioritized for 

accination in December 2020 and had higher vaccination coverage 

y May 2021 compared to younger adults who became vaccine- 

ligible only in April 2021. This may have led to a slightly earlier 
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Fig. 3. A) < 15 year olds, B) 15–35 year olds, C) 36–60 year olds, D) >> 60 year olds. COVID molecular and rapid antigen percent positivity by age groups—March 2020–July 

2021. 
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ecline and relatively low positivity rates in July 2021 among older 

esters [18] . Vaccine efficacy against infection might be reduced for 

he Delta variant, which could have led to the late summer 2021 

ave [19] , but test positivity rates were still lower than the second 

ave. 

We observed higher infection rates and seropositivity among 

on-Hispanic Black and Hispanic testers, similar to trends in NYC 

verall [1] and elsewhere [20 , 21] . Longstanding barriers and struc- 

ural inequities in healthcare access might explain these trends 

22 , 23] . Hispanic and non-Hispanic Black New Yorkers also form 

 large proportion of essential workers and healthcare workers, 

urther increasing their risk of infection with SARS-CoV-2 [24 , 25] . 

eople of color are more likely to live in multi-generational homes 

hich could have resulted in rapid transmission of the virus to 

ousehold members due to household crowding [26] . It is critical 

hat testing and vaccinations are accessible and without cost bar- 

iers among communities with the greatest burden of SARS-CoV-2. 

Seropositivity was higher in children and adolescent testers 

ompared to adults. Other US studies found lower estimates of 

eropositivity among children, but their sample size was small 

27 , 28] . Low diagnostic testing rates but high seropositivity among 

hildren and adolescents suggest probable exposure during the 

rst pandemic wave (e.g., while in school during high levels 

f community spread prior to lockdown) but fewer testing op- 

ortunities because of test availability, or due to having milder 

ymptoms or being asymptomatic [29] . This finding could have im- 

lications for transmission from younger children to older, more 

ulnerable age groups, and should be explored further [30] . As 

he pandemic progressed, we found that test positivity among 

hildren was comparable to adults, which challenges earlier find- 

ngs that COVID-19 burden is lower among children. Indeed, 

OVID-19 incidence among children is currently increasing na- 

ionwide [31] . As schools have reopened, it is crucial to vacci- 
36 
ate children over five and routinely test them to prevent school 

utbreaks. 

The overall prevalence of antibodies in this cohort of SARS-CoV- 

 testers was 22.1% for the entire study period. However, most an- 

ibody tests were performed during the early phases of the pan- 

emic and population-level immunity might have increased since 

pril 2021 as vaccination rates steadily increased. Because serology 

esting decreased dramatically over time in this study, we were 

nable to reliably assess temporal trends in seropositivity in dif- 

erent demographic groups. Moreover, for the small number of pa- 

ients tested after March 5, presence of anti-spike antibodies might 

e due to vaccination or infection. Periodic population representa- 

ive surveys can provide better estimates of the true SARS-CoV-2 

eropositivity at a given time [32] . 

There is a high demand for rapid antigen tests in urgent care 

enters such as CityMD. Rapid tests can quickly confirm active 

ymptomatic infection as well as screen for asymptomatic and pre- 

ymptomatic infections [33] . They are more useful for identify- 

ng infectious persons compared to RT-PCR tests, which can have 

onger turnaround times and be positive well after the end of 

he infectious period [8] . Rapid tests are also less invasive than 

T-PCR tests, which makes them more popular among testers, 

nd have the potential to increase testing uptake broadly [34 , 35] . 

idespread availability of rapid tests followed by self-isolation has 

otential to greatly mitigate transmission. 

The SARS-CoV-2 positivity trends over time in our study pop- 

lation were highly correlated with NYC population-level trends 

eported by the NYC DOHMH, when the number of daily re- 

orted cases was sufficiently high. Thus, alternative data sources, 

uch as EMRs from urgent care clinics systems have the poten- 

ial to complement traditional surveillance systems used by gov- 

rnment agencies during pandemics [36] . An advantage of EMR- 

ased surveillance is the detailed self-reported information on de- 
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Table 3 

Demographic characteristics of persons tested for SARS-CoV-2 antibodies and proportion seropositive at CityMD, March 1, 2020–July 20, 2021 

Characteristics March 1, 2020–March 4, 2021 ∗ March 5, 2021–July 20, 2021 † Overall P -value ‡ (Overall) 

N (% §) N (% §) N (% §) 

Total 699,792 (21.88) 9367 (34.67) 706,126 (22.1) 

Age (y) < .001 

< 5 87 (18.39) 4 (0) 91 (17.6) 

5–9 2596 (27.04) 35 (40) 2626 (27.2) 

10–14 10,743 (27.7) 179 (38.55) 10,890 (27.9) 

15–19 23,757 (24) 431 (32.95) 24,094 (24.2) 

20–29 147,242 (18.41) 1901 (29.25) 148,522 (18.6) 

30–39 161,087 (19.36) 2124 (29.71) 162,499 (19.6) 

40–49 118,004 (23.77) 1669 (34.45) 119,099 (24.0) 

50–59 118,224 (25.21) 1690 (38.4) 119,334 (25.4) 

60–69 78,170 (24.56) 884 (45.36) 78,761 (24.8) 

70–79 31,946 (21.15) 361 (49.03) 32,200 (21.5) 

80–89 7271 (20.66) 81 (37.04) 7338 (20.8) 

90–99 664 (21.54) 8 (50) 671 (21.8) 

> 100 1 (100) 0 (0) 1 (100) 

Race < 0.001 

NH White 256,657 (13.65) 3692 (35.24) 259,975 (13.8) 

NH Black 55,223 (25.9) 884 (27.94) 56,763 (26.0) 

Hispanic 164,269 (30.73) 2148 (33.19) 170,842 (31.0) 

Nat Am./Al. Nat./Pac. Is. 5005 (24.9) 73 (49.32)1 5159 (24.9) 

Asian 52,497 (15.97) 562 (37.9) 53,794 (16.2) 

Other/unknown 166,141 (26.3) 2008 (36.75) 157,985 (26.3) 

Sex < .001 

Female 392,488 (21.36) 5756 (34.42) 395,433 (14.0) 

Male 307,297 (22.56) 3611 (35.09) 309,077 (16.3) 

Region < .001 

Bronx 62,789 (31.45) 839 (33.85) 63,378 (31.6) 

Brooklyn 146,988 (19.99) 1821 (29.82) 148,211 (20.2) 

Long Island 135,781 (18.88) 3006 (40.79) 137,889 (19.4) 

Manhattan 181,869 (17.27) 1857 (30.48) 183,046 (17.4) 

Westchester 30,977 (18.07) 522 (34.1) 313,77 (18.4) 

Queens 122,112 (30.72) 1150 (32.78) 122,837 (30.8) 

Staten Island 19,276 (19.93) 172 (43.02) 19,388 (20.2) 

Nat Am./Al. Nat./Pac. Is. = Native American, Alaskan Native, Pacific Islanders; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. 
∗ Serology tests performed against anti-nucleocapsid (anti-N) protein only (pre-vaccine period). 
† Serology tests against anti-nucleocapsid (anti-N) protein and anti-spike (anti-S) protein (vaccine period) started after March 5, 2021. 
‡ Chi-squared P -value. 
§ % tested positive for antibodies. 
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ographic characteristics and clinical symptomatology and history 

hat allows us to examine COVID-19 positivity rates by categories 

ot reported by government agencies. US Office of Management 

nd Budget categories for race/ethnicity can mask wide variability 

n SARS-CoV-2 prevalence in some groups. For example, the over- 

ll diagnostic positivity and seroprevalence among Hispanic testers 

as 8% and 29.4%, respectively. However, within Hispanic ethnic 

roups, these proportions ranged from 4% −16% and 14% −52%, re- 

pectively ( Fig. A1 , Fig. A2 ). Public health jurisdictions should en- 

eavor to collect complete data on race/ethnicity to improve our 

nderstanding of disease risk inequities within the community 

22] . 

Our study has limitations. Our data only includes individuals 

ho sought a COVID-19 test. Patients who seek care at CityMD are 

ot representative of all persons testing for SARS-CoV-2 in the NY 

etropolitan area or the general population. Because CityMD is an 

mbulatory care provider, we did not have information on clinical 

valuation and testing outside of CityMD, subsequent development 

f severe disease, hospitalization, or death after the visit. Typical 

OVID-19 symptoms were not captured in a standardized form in 

he EMR. As at-home testing become more prevalent, testing and 

ositivity trends estimated from urgent care data might become 

ess reliable. 

In summary, our results highlight the vital role that urgent care 

roviders play in diagnosing substantial numbers of patients for 

OVID-19, potentially triggering self-isolation and contact tracing 

o help limit transmission in population-dense, urban epicenters. 

rgent care providers can limit the flow of less severe patients to 

fi

37 
mergency departments of hospitals, which was of critical impor- 

ance during periods of surge. Future pandemic preparedness plans 

hould leverage urgent care providers for a multitude of critical 

mplementation roles with the potential to improve individual and 

ublic health outcomes. 
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ppendix 

iagnostic test positivity and seropositivity by self-reported race and 

thnicity 

Self-reported race in the CityMD EMR included specific Na- 

ive American tribes and country-level nationalities. First, we cat- 

gorized reported races into White, Black, Asian, Native Ameri- 

an/Pacific Islander/Alaska Native, and Other/Unknown based on 

he values reported in the “Race” variable using OMB guide- 

ines. For patients missing a value for race, their responses 

ecorded for the “Ethnicity” variable were used to assign eth- 

icity. Any patient who reported “Hispanic” race was classi- 

ed as having “Hispanic” OMB race/ethnicity category, resulting 
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n the following categories: non-Hispanic White, non-Hispanic 

lack, Asian, Native American/Pacific Islander/Alaska Native, His- 

anic, and other/unknown. Patients who had both race and eth- 

icity missing were classified as having “other/unknown” race/ 

thnicity. 

Patients reported 896 different drop-down categories for race, 

nd 60 of these categories were listed by more than 10 0 0 individu-

ls. Patients reported 44 different categories for ethnicity, of which 

6 were listed by more than 10 0 0 persons. We present here es- 

imates of SARS-CoV-2 seropositivity and diagnostic test positivity 

or the different self-reported racial and ethnic groups with more 

han 10 0 0 people in them. 
Fig A1. Percent positivity of diagnostic test

38 
erologic testing over time 

A large proportion of the antibody tests were conducting dur- 

ng the initial period of the pandemic between March 2020 and 

ugust 2020. Demand for antibody testing dropped significantly 

hereafter. CityMD conducted only anti-nucleocapsid antibody test- 

ng until March 5, 2021. Thereafter, once vaccine roll-out began, 

ityMD started offering anti-spike protein antibody testing as well, 

ut uptake was low. 
s by self-reported race and ethnicity. 
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Fig A2. Seropositivity by self-reported race and ethnicity. 

Fig A3. COVID antibody testing at CityMD in the New York metropolitan area March 2020–July 2021. 

39 
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