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Abstract

Background.—Performance characteristics of SARS-CoV-2 antigen tests among children are 

limited despite the need for point-of-care testing in school and childcare settings. We describe 

children seeking SARS-CoV-2 testing at a community site and compare antigen test performance 

to real-time reverse transcription-polymerase chain reaction (RT-PCR) and viral culture.

Methods.—Two anterior nasal specimens were self-collected for BinaxNOW antigen and RT-

PCR testing, along with demographics, symptoms, and exposure information from individuals 
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≥5 years at a community testing site. Viral culture was attempted on residual antigen or RT-

PCR-positive specimens. Demographic and clinical characteristics, and the performance of SARS-

CoV-2 antigen tests, were compared among children (<18 years) and adults.

Results.—About 1 in 10 included specimens were from children (225/2110); 16.4% (37/225) 

were RT-PCR-positive. Cycle threshold values were similar among RT-PCR-positive specimens 

from children and adults (22.5 vs 21.3, P = .46) and among specimens from symptomatic and 

asymptomatic children (22.5 vs 23.2, P = .39). Sensitivity of antigen test compared to RT-PCR 

was 73.0% (27/37) among specimens from children and 80.8% (240/297) among specimens from 

adults; among specimens from children, specificity was 100% (188/188), positive and negative 

predictive values were 100% (27/27) and 94.9% (188/198), respectively. Virus was isolated from 

51.4% (19/37) of RT-PCR-positive pediatric specimens; all 19 had positive antigen test results.

Conclusions.—With lower sensitivity relative to RT-PCR, antigen tests may not diagnose all 

positive COVID-19 cases; however, antigen testing identified children with live SARS-CoV-2 

virus.
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Coronavirus disease 2019 (COVID-19) cases in children in the United States reached over 2 

million in December 2020 [1]. While children are more likely to be asymptomatic or have 

milder illness [2–4], children can transmit the virus to other children and adults [5–8].

SARS-CoV-2 testing to identify and isolate infected individuals and quarantine their close 

contacts is an important part of COVID-19 prevention efforts [9]. Although diagnostic 

testing is recommended regardless of age, children with symptoms and/or exposures are 

less likely to undergo diagnostic testing than adults [3, 10–13]. Therefore, screening of 

asymptomatic individuals, including children, has been suggested as a prevention strategy 

[3, 10–13].

Community surge testing and screening programs pair well with antigen-based tests due 

to their low cost and provision of rapid results without specialized equipment [14–18]. 

Antigen-based tests detect the presence of a specific viral antigen and may be performed 

on nasopharyngeal or nasal swab specimens from persons of any age [19]. Antigen 

tests are most sensitive for detecting specimens with high viral loads and correlate well 

with viral culture [19, 20]. When testing symptomatic adults, antigen-based tests have 

high concordance with real-time reverse transcription-polymerase chain reaction (RT-PCR), 

which is the gold standard test for SARS-CoV-2 detection [14, 19]. Lower sensitivity and 

specificity have been observed in asymptomatic adults and in adults who undergo testing 

more than 7 days from symptom onset [21, 22].

However, there are limited data on antigen test performance in children, who are more likely 

to be asymptomatic or mildly symptomatic with SARS-CoV-2 infection. Given rapid and 

wide distribution of antigen tests for both diagnostic and screening testing in children, there 

is greater need to understand their performance. In this investigation, we describe children 

who sought SARS-CoV-2 testing at a community testing site and compare BinaxNOW 
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(Abbott Laboratories, Abbott Park, IL, USA) SARS-CoV-2 antigen test performance in 

children relative to RT-PCR and viral isolation in culture.

METHODS

Investigation Participants and Enrollment

Beginning on November 4, 2020, a COVID-19 surge community testing site opened in 

Oshkosh, Wisconsin offering SARS-CoV-2 BinaxNOW antigen or RT-PCR testing to the 

public. Individuals could be tested regardless of symptoms or exposures. In collaboration 

with the Wisconsin Department of Health Services, the University of Wisconsin System, 

and the US Department of Health and Human Services, the Centers for Disease Control and 

Prevention (CDC) conducted an investigation at the surge testing site between November 16, 

2020 and December 15, 2020 to evaluate and validate the performance of the site-selected 

BinaxNOW antigen test in a community setting [22]. Individuals ≥5 years of age who 

sought testing at this site and received an antigen test were eligible to participate in 

the CDC investigation, and a convenience sample was recruited. For those who chose to 

participate, patient information was collected, along with self-collected paired nasal swabs 

for both antigen and RT-PCR testing. This activity was reviewed by CDC and was conducted 

consistent with applicable federal law and CDC policy (See, for example, 45 C.F.R. part 

46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et 

seq.).

Data Collection and Testing Algorithm

Participants completed a self-administered standardized paper questionnaire, which captured 

demographics, symptoms, and known exposure to COVID-19 case(s) in the 14 days prior 

to specimen collection. Parents or guardians completed questionnaires for children who 

were unable to do so on their own. Approximately 30 minutes after community testing site 

staff completed a participant’s antigen test, the participant provided 2 additional observed 

self-collected anterior nasal swabs, sometimes with assistance from a household member 

(e.g., for young children or persons with disabilities). Participants were instructed to 

simultaneously insert 1 swab into each nostril, rotate 5 times, then switch nostrils and repeat 

the process. CDC staff performed the antigen test with 1 of the 2 additional nasal swabs 

per manufacturer instructions [20]. The second simultaneously collected nasal swab was 

placed in transport media (UTM, Remel, Lenexa, KS, USA) for RT-PCR testing. COVID-19 

TaqPath RT-PCR testing was completed at the Marshfield Clinic Research Institute [23]. 

Specimens with a cycle threshold (Ct) value (indicating levels of viral RNA) of ≤37 for at 

least 2 of 3 SARS-CoV-2 gene targets (ORF1ab, S-gene, and N-gene) on the RT-PCR assay 

were considered positive [23]. Virus isolation was attempted at CDC using Vero CCL-81 

cell suspension in 96-well format from residual RT-PCR specimens from all patients who 

tested positive by either RT-PCR or antigen testing [24].

An antigen test was indeterminant when a control line did not appear or remained blue [20]. 

Inconclusive RT-PCR results were only positive for 1 of the 3 targets [23]. Participants with 

indeterminate antigen results or inconclusive RT-PCR results were excluded from analyses.
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Some individuals registered for antigen tests on more than 1 day throughout the investigation 

period and could therefore contribute multiple specimens to the investigation if tested on 

different days.

Analysis

We defined children as participants <18 years old and adults as ≥18 years old. We 

categorized children in the following age groups: 5–8 years old, 9–12 years old, 13–15 

years old, and 16–17 years old. Participants who reported ≥1 of COVID-19 symptoms, listed 

in the Council for State and Territorial Epidemiologists (CSTE) clinical criteria [25], at the 

time of specimen collection were considered symptomatic; participants who did not report 

any COVID-19 symptoms at the time of specimen collection were considered asymptomatic. 

Participants met the CSTE clinical criteria for COVID-19 (a surveillance case definition 

used by public health surveillance systems within the United States) if they had a cough, 

shortness of breath, difficulty breathing, a new loss of taste or smell, or had 2 or more of 

the following: fever, chills, rigors, muscle aches, headache, sore throat, nausea, diarrhea, 

fatigue, and congestion [25]. An exposure was defined as reporting being within 6 feet 

of a person with a diagnosis of COVID-19 for at least 15 minutes in the past 14 days. 

We compared demographics, exposures, and symptoms in children to adult participants. 

We used chi-square tests and Fisher’s exact tests when cell values were <5, to assess 

differences among dichotomous/categorical characteristics and considered P values <.05 as 

statistically significant. Median days with interquartile ranges (IQRs) were calculated for the 

time interval between date of symptom onset and/or last known exposure and the specimen 

collection date.

Results from the antigen test specimen collected at the same time as the RT-PCR specimens 

were used for all analyses; we have previously shown that sensitivity of repeat antigen 

testing was similar, and specificity remained high [22]. With analysis stratified by children 

and adults, we assessed concordance between antigen and RT-PCR tests using Cohen’s 

Kappa statistic. Antigen test sensitivity, specificity, positive predictive value (PPV), and 

negative predictive value (NPV) were calculated with RT-PCR results as the reference; 95% 

confidence intervals (CI) for each performance characteristic were determined with the exact 

binomial method. We calculated percentage positive by antigen test and RT-PCR for all age 

categories. To further evaluate test differences, we compared N-gene Ct values, detected in 

all positive RT-PCR specimens, and viral culture results. Test results were compared based 

on age group, symptom, and exposure status. Two-sided Mann-Whitney tests were used for 

the comparison of Ct values. Statistical analysis was performed in SAS 9.4, SAS Institute 

Inc., and figures were prepared with R version 4.0.2.

RESULTS

Study Population

Between November 16 and December 15, 2020, data on 2127/9473 specimens tested at 

the community surge testing site were collected; 13 specimen pairs with inconclusive 

or missing RT-PCR results and 4 with indeterminate antigen test results were excluded 

from further analysis. Males provided 42.9% (905/2110) and non-Hispanic Whites provided 
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88.9% (1876/2110) of specimens (Table 1). Among all specimens, 89.3% (1885/2110) were 

collected from 1807 adults and 10.7% (225/2110) were collected from 217 children.

Among specimens from children, 49.3% (111/225) were from males and 83.1% (187/225) 

were from non-Hispanic Whites. In this population, 18.7% (42/225) were from participants 

aged 5–8 years, 27.6% (62/225) were from participants aged 9–12 years, 29.3% (66/225) 

were from participants aged 13–15 years, and 24.4% (55/225) were from participants aged 

16–17 years.

Comparing specimens from adults and children, 41.5% (782/1885) were from adults who 

reported exposure to a COVID-19 case in the past 14 days vs 49.8% (112/225) of specimens 

from children (P = .05). Exposures among children aged 16–17 years were significantly 

higher than adults (60%, 33/55, P = .02, Supplementary Table 1). Most specimens were from 

symptomatic participants for both children (54.2%; 122/225) and adults (56.6%; 1066/1885) 

(P = .74). Compared to adults, a higher proportion of specimens were from symptomatic 

children who reported only one symptom (35.2% vs 24.1%, P < .01). Eighty-three (36.9%) 

child and 844 (44.8%) adult specimens were from individuals reporting symptoms that 

matched the CSTE clinical criteria for COVID-19 (P = .06). Specimens were collected a 

median of 2-days post-symptom onset from children (IQR 1–3; 9.8% missing onset date) 

and 3-days post-symptom onset from adults (IQR 1–5; 12.3% missing onset date).

RT-PCR-Positive Participants

RT-PCR positivity was 15.8% (297/1885) among specimens from adults and 16.4% (37/225) 

among specimens from children (Figure 1). Among specimens from children by age group, 

RT-PCR positivity was 16.7% (7/42) for children 5–8 years, 14.5% (9/62) for children 9–12 

years, 9.1% (6/66) for children 13–15 years, and 27.3% (15/55) for children 16–17 years 

(Figure 1 and Supplementary Figure 1). Specimens from participants aged 16–17 years had 

significantly higher positivity by RT-PCR than participants aged <16 years (P = .01) and 

adults (P = .02).

The proportion of RT-PCR-positive specimens from exposed children (56.8%) and 

symptomatic children (78.4%) was similar to the proportion of RT-PCR-positive specimens 

from exposed (54.9%, P = .98) and symptomatic (84.8%, P = .33) adults (Supplementary 

Tables 2 and 3). Among RT-PCR-positive specimens, a lower proportion was from children 

who reported symptoms meeting the CSTE clinical criteria than from adults who reported 

meeting the CSTE clinical criteria (54.1% vs 76.8%, P = .01).

Median Ct values did not differ between specimens from children and adults (P = .46, 

Table 2) or among pediatric age groups (5–8 years: 22.2, 9–12 years: 22.8, 13–15 years: 

23.4, and 16–17 years 20.6, P = .90; Supplementary Table 4). The median Ct value of 

RT-PCR-positive specimens from children did not differ by symptom status or by symptom 

duration; among RT-PCR-positive specimens from adults, the median Ct value also did not 

differ by symptom status but was lower among specimens from adults tested within 7 days 

of symptom onset compared to adults tested >7 days since symptom onset (Ct value 20.9 vs 

27.7, P < .01).
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Virus was isolated from 51.4% (19/37) of RT-PCR-positive specimens from children and 

60.5% (181/299) of RT-PCR- or antigen-positive specimens from adults (Table 2). The 

proportion of positive specimens with isolated virus did not differ among children by 

exposure (52.4% exposed, P = .89) or symptom (48.7% symptomatic, P = 1.00). The 

proportion of positive specimens with isolated virus differed among adults by symptom 

duration prior to collection (≤7 days, 67.4% vs >7 days, 34.5%; P = 0.001).

Antigen Test Performance Compared to RT-PCR Test and Viral Isolation

Antigen test positivity was 12.8% (242/1885) among adults and 12.0% (27/225) among 

children (Figure 1; positivity by pediatric age group in Supplementary Table 3). High 

concordance between antigen test and RT-PCR test was observed, but lower when testing 

specimens from children (k 0.82, 95% CI 0.71–0.93) than adults (k 0.87, 95% CI 

0.84–0.93). Antigen test sensitivity was 73.0% (27/37, 95% CI 55.9%-86.2%) among 

specimens from children and 80.8% (240/297, 95% CI 75.9%-85.1%) among specimens 

from adults; specificity was 100% (188/188, 95% CI 98.1%-100%) and 99.9% (1586/1588, 

95% CI 99.5%-100%), respectively; PPV was 100% (27/27, 95% CI 87.2%-100%) and 

99.2% (240/242, 95% CI 97.0%-99.9%), respectively; NPV was 94.9% (188/198, 95% CI 

90.9%-97.6%) and 96.5% (1586/1643, 95% CI 95.5%-97.4%), respectively (Figure 2 and 

Supplementary Tables 5, 6 and 7).

Test sensitivity was 75.9% (95% CI 56.5%-89.7%) among specimens from symptomatic 

children compared with 57.1% (95% CI 18.4%-90.1%) among asymptomatic children, 

and 85.7% (6/7) of antigen-negative, RT-PCR-positive specimens were from symptomatic 

children tested ≤7 days from symptom onset. Among specimens from children with 

reported exposure, test sensitivity was 85.7% overall (18/21, 95% CI 63.7%-97.0%), 

88.2% with symptoms (15/17, 95% CI 63.6%-98.5%), and 66.7% without symptoms (2/3, 

95% CI 9.4%-99.2%) (Supplementary Figure 2). Specificity and PPV were 100% among 

specimens from symptomatic, asymptomatic, and exposed children. Antigen-positive or RT-

PCR-positive specimens from children were collected a median of 4 days (IQR 0–6) since 

last known exposure, while antigen-negative, RT-PCR-positive specimens were collected a 

median of 2 days (IQR 1–6) from known exposure.

Among specimens from both children and adults with a positive RT-PCR result, Ct values 

for specimens with positive antigen tests were lower than for specimens with negative 

antigen tests (Table 2, Figure 3, and Supplementary Figure 3). Among RT-PCR and antigen-

positive specimens from children, virus was isolated from 70.4% (19/27); 73.7% (14/19) 

were from symptomatic children, 21.1% (4/19) were from asymptomatic children, and 5.3% 

(1/19) were from children with unknown symptom status. No (0/10) virus was isolated from 

RT-PCR-positive, antigen-negative specimens from children.

Discussion

We describe children who sought testing at a community site and provide an opportunity 

to better understand antigen test performance in children. As of January 2021, 11% of 

lab-confirmed COVID-19 cases in the United States were <18 years of age [26], and in this 

investigation, approximately 11% of specimens and 11% of RT-PCR-positive specimens 
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were from children. Over half of pediatric specimens tested were from symptomatic 

children (a similar proportion to adults), but children generally had fewer symptoms. In 

particular, RT-PCR-positive specimens from younger children (5–8 years) were from either 

asymptomatic children or children only reporting nasal congestion. Although children are 

often asymptomatic or have mild, nonspecific symptoms [2–4], they still can transmit 

SARS-CoV-2 [4–8]. Here, virus was isolated in 51% of RT-PCR-positive specimens from 

children, and Ct values were similar to adults. While antigen testing sensitivity in specimens 

from children was 73%, compared to 81% in specimens from adults, antigen-positive results 

were received for all RT-PCR-positive specimens from children with isolated virus.

Antigen test sensitivity among children and adults was consistent with similar studies 

conducted at community or pediatric clinic testing sites [27, 28]. Among specimens from 

children, antigen test sensitivity was highest (86%) for those with a known exposure, 

whereby the probability of infection is higher [9, 13]. More older teenagers (16–17 years) 

reported a known exposure and had a higher percentage positivity than adults. However, 

whereas few young children (5–8 years) were symptomatic almost all RT-PCR-positive 

teenagers 16–17 years were symptomatic, and the percentage of specimens from individuals 

meeting the CSTE clinical criteria appeared to increase by age. Antigen testing may be 

useful in this high-prevalence and exposed population, particularly if used as part of a 

serial testing strategy [29]. Testing pediatric populations, particularly teenagers, with any 

symptoms or possible exposures is important due to their high levels of exposure and risk of 

community transmission. Confirmatory nucleic acid amplification testing is recommended 

for a negative antigen result in individuals with symptoms or known exposures [19].

Median Ct values, which indicate levels of viral RNA, were similar by age, in line with other 

studies [30, 31]. Median Ct values were also similar among specimens from symptomatic 

and asymptomatic children, which contrasts with previous studies that found lower Ct 

values in symptomatic compared with asymptomatic individuals, including those who have 

recovered from infection [14, 18, 32, 33]. While lower Ct values may suggest higher levels 

of virus, Ct values are not necessarily a measurement of viral loads [14, 18, 32]. Considering 

the short duration between testing and contact with a COVID-19 case (ie, 2–4 days) in this 

investigation, asymptomatic participants may predominantly be pre-symptomatic instead of 

at the recovery stage. This may explain why we did not observe differences in Ct values by 

symptom status.

As reported in other studies [18, 20, 27], Ct values were significantly higher among 

specimens with antigen-negative results than those with antigen-positive results. In children, 

antigen testing also performed better with RT-PCR-positive specimens that were culture-

positive, than with those that were culture-negative. Viral culture may be insensitive 

and viral isolation may not perfectly correlate with infectiousness [14, 18, 32]; but it is 

noteworthy that we detected no live virus in specimens from children with negative antigen 

results.

Antigen tests were highly specific regardless of symptom status or exposures. There were no 

antigen-positive, RT-PCR-negative results in specimens from children, resulting in a PPV of 

100% in this moderate-high prevalence setting. Our finding is similar to what was reported 
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at a community testing site in San Francisco and at an outpatient clinic in West Bend, where 

no antigen-positive RT-PCR-negative results were received among participants <18 years 

[16, 28]. The high specificity and ability of these tests to identify those without disease 

promote efficient use of scarce public health resources for disease investigation and contact 

tracing; the specificity also prevents individuals with low-pretest probability from having 

to isolate unnecessarily due to false-positive results. As widespread antigen testing in K-12 

schools is considered [9], the advantages and limitations of antigen tests should be taken 

into account when designing testing strategies and interpreting results. Background levels of 

community incidence, access to other viral testing options (ie, RT-PCR testing), and single 

vs serial testing approaches should all be considered alongside SARS-CoV-2 antigen test 

performance in children.

Our investigation was subject to several limitations. Investigation participants were a 

convenience sample of largely non-Hispanic White participants and the findings might 

not be generalizable to other settings. The sample size may have affected the ability to 

detect significant differences. Furthermore, demographics, exposures, and symptoms were 

self-reported, so they may not have been known, provided, accurate, or may be symptoms of 

other respiratory viral infections. Similarly, not many children had a symptom onset >7 days 

prior to testing, and we were unable to draw conclusions on test performance in this group. 

Finally, we limited our antigen testing to the BinaxNOW antigen platform, so it is unclear 

how these results may be generalizable to other antigen platforms.

In conclusion, while children reported fewer symptoms than adults, RT-PCR Ct values and 

virus isolation results were similar to adults, further supporting that children play a role in 

transmission [5, 30, 34–36]. Antigen testing was highly specific; estimates suggest that test 

sensitivity may be highest among exposed children and could be useful in this population 

regardless of where testing may occur. From this study and others, antigen tests had 

lower, although not necessarily statistically significant, sensitivity among children compared 

with adults; this lower sensitivity should be considered when developing diagnostic testing 

programs. However, all culture-positive specimens from children had a positive antigen test, 

indicating that antigen testing identified children with live SARS-CoV-2 virus.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
(A) Percentage presenting for testing, exposed, real-time reverse transcription-polymerase 

chain reaction (RT-PCR) or antigen test-positive and (B) positive and symptomatic by age 

group, collected at a community testing site – Oshkosh, Wisconsin, November-December 

2020. aSx: Symptomatic defined as reporting ≥1 symptom at specimen collection. bSx: 

Symptomatic defined as reporting symptoms meeting the Council of State and Territorial 

Epidemiologists (CSTE) clinical criteria for COVID-19.
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Figure 2. 
Sensitivity, specificity, positive predictive value, and negative predictive value of antigen 

test compared with real-time reverse transcription–polymerase chain reaction (RT-PCR) 

test among pediatric and adult participants overall and by symptom and exposure status, 

Oshkosh, Wisconsin, November-December 2020.
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Figure 3. 
N-gene cycle threshold value distribution and viral isolation among real-time reverse 

transcription–polymerase chain reaction (RT-PCR) or antigen-positive (A) symptomatic 

children (B) asymptomatic children, (C) all children by days since symptom onset, Oshkosh, 

Wisconsin, November-December 2020. A and B are excluding 1 child with unknown 

symptom status.

Ford et al. Page 13

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2022 December 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ford et al. Page 14

Ta
b

le
 1

.

D
em

og
ra

ph
ic

 I
nf

or
m

at
io

n,
 E

xp
os

ur
e,

 a
nd

 S
ym

pt
om

s 
of

 P
ar

tic
ip

an
ts

 T
es

tin
g 

at
 a

 C
om

m
un

ity
 T

es
tin

g 
Si

te
 b

y 
A

ge
 G

ro
up

, W
is

co
ns

in
, N

ov
em

be
r-

D
ec

em
be

r 
20

20

N
o 

(%
)

C
hi

ld
re

n 
(<

18
 y

r)
, N

 =
 2

25
A

du
lt

s 
(≥

18
 y

r)
, N

 =
 1

88
5

A
ll 

P
ar

ti
ci

pa
nt

s,
 N

 =
 2

11
0

P
 V

al
ue

A
ge

 (
yr

)

 
5–

8
42

 (
18

.7
)

–
42

 (
2.

0)
N

A

 
9–

12
62

 (
27

.6
)

–
62

 (
2.

9)

 
13

–1
5

66
 (

29
.3

)
–

66
 (

3.
1)

 
16

–1
7

55
 (

24
.4

)
–

55
 (

2.
6)

 
18

 to
 ≥

65
–

18
85

 (
10

0)
18

85
 (

89
.3

)

Se
x

 
M

al
e

11
1 

(4
9.

3)
79

4 
(4

2.
1)

90
5 

(4
2.

9)
.1

0a

 
Fe

m
al

e
11

3 
(5

0.
2)

10
70

 (
56

.8
)

11
83

 (
56

.1
)

 
U

nk
no

w
n

1 
(0

.4
)

21
 (

1.
1)

22
 (

1.
0)

R
ac

e/
et

hn
ic

ity

 
W

hi
te

, n
on

-H
is

pa
ni

c
18

7 
(8

3.
1)

16
89

 (
89

.6
)

18
67

 (
88

.9
)

<
.0

1a

 
H

is
pa

ni
c/

L
at

in
o

16
 (

7.
1)

50
 (

2.
7)

66
 (

3.
1)

 
A

si
an

, n
on

-H
is

pa
ni

c
5 

(2
.2

)
30

 (
1.

6)
35

 (
1.

7)

 
B

la
ck

, n
on

-H
is

pa
ni

c
4 

(1
.8

)
17

 (
0.

9)
21

 (
1.

0)

 
A

m
er

ic
an

 I
nd

ia
n/

A
la

sk
a 

N
at

iv
e,

 n
on

-H
is

pa
ni

c
3 

(1
.3

)
10

 (
0.

5)
13

 (
0.

6)

 
N

at
iv

e 
H

aw
ai

ia
n/

Pa
ci

fi
c 

Is
la

nd
er

, n
on

-H
is

pa
ni

c
0 

(0
)

3 
(0

.2
)

3 
(0

.1
)

 
U

nk
no

w
n

10
 (

4.
4)

86
 (

4.
6)

96
 (

4.
5)

C
on

ta
ct

 w
ith

 a
 C

O
V

ID
-1

9 
ca

se
 in

 th
e 

pa
st

 1
4 

da
ys

 
Y

es
11

2 
(4

9.
8)

78
2 

(4
1.

5)
89

4 
(4

2.
4)

.0
5

 
 

M
ed

ia
n 

(I
Q

R
) 

da
ys

 s
in

ce
 e

xp
os

ur
e

4 
(1

–6
)

4 
(1

–6
)

4 
(1

–6
)

 
N

o
80

 (
35

.6
)

75
0 

(3
9.

8)
83

0 
(3

9.
3)

 
D

on
’t

 k
no

w
/u

nk
no

w
n

33
 (

14
.7

)
35

3 
(1

8.
7)

38
6 

(1
8.

3)

≥1
 s

ym
pt

om
 a

t t
im

e 
of

 te
st

in
g

 
Y

es
12

2 
(5

4.
2)

10
66

 (
56

.6
)

11
88

 (
56

.3
)

.7
4a

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2022 December 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ford et al. Page 15

N
o 

(%
)

C
hi

ld
re

n 
(<

18
 y

r)
, N

 =
 2

25
A

du
lt

s 
(≥

18
 y

r)
, N

 =
 1

88
5

A
ll 

P
ar

ti
ci

pa
nt

s,
 N

 =
 2

11
0

P
 V

al
ue

 
N

o
99

 (
44

.0
)

77
8 

(4
1.

3)
87

7 
(4

1.
6)

 
U

nk
no

w
n 

sy
m

pt
om

 s
ta

tu
s

4 
(1

.8
)

41
 (

2.
2)

45
 (

2.
1)

C
ST

E
 c

lin
ic

al
 c

ri
te

ri
ab  a

t t
im

e 
of

 te
st

in
g

 
Y

es
83

 (
36

.9
)

84
4 

(4
4.

8)
92

7 
(4

3.
9)

.0
6a

 
N

o
13

8 
(6

1.
3)

10
00

 (
53

.1
)

11
38

 (
53

.9
)

 
U

nk
no

w
n 

sy
m

pt
om

 s
ta

tu
s

4 
(1

.8
)

41
 (

2.
2)

45
 (

2.
1)

R
ep

or
te

d 
sy

m
pt

om
s 

at
 ti

m
e 

of
 te

st
in

gc

 
C

on
ge

st
io

n
76

 (
62

.3
)

59
2 

(5
5.

5)
66

8 
(5

6.
2)

.1
5

 
So

re
 th

ro
at

43
 (

35
.2

)
36

9 
(3

4.
6)

41
2 

(3
4.

7)
.8

9

 
H

ea
da

ch
e

40
 (

32
.8

)
46

6 
(4

3.
7)

50
6 

(4
2.

6)
.0

2

 
C

ou
gh

29
 (

23
.8

)
35

9 
(3

3.
7)

38
8 

(3
2.

7)
.0

3

 
Fa

tig
ue

20
 (

16
.4

)
36

8 
(3

4.
5)

38
8 

(3
2.

7)
<

.0
1

 
M

us
cl

e 
ac

he
s

15
 (

12
.3

)
26

5 
(2

4.
9)

28
0 

(2
3.

6)
<

.0
1

 
C

hi
lls

14
 (

11
.5

)
14

0 
(1

3.
1)

15
4 

(1
3.

0)
.6

1

 
L

os
s 

of
 s

m
el

l
12

 (
9.

8)
94

 (
8.

8)
10

6 
(8

.9
)

.7
1

 
A

bd
om

in
al

 p
ai

n
12

 (
9.

8)
44

 (
4.

1)
56

 (
4.

7)
<

.0
1

 
N

au
se

a
11

 (
9.

0)
84

 (
7.

9)
95

 (
8.

0)
.6

6

 
Fe

ve
r

10
 (

8.
2)

85
 (

8.
0)

95
 (

8.
0)

.9
3

 
Sh

or
tn

es
s 

of
 b

re
at

h
9 

(7
.4

)
11

8 
(1

1.
1)

12
7 

(1
0.

7)
.2

1

 
L

os
s 

of
 ta

st
e

6 
(4

.9
)

86
 (

8.
1)

6 
(4

.9
)

.2
2

 
D

ia
rr

he
a

5 
(4

.1
)

10
2 

(9
.6

)
10

7 
(9

.0
)

.0
5

 
R

ig
or

s
1 

(0
.8

)
0 

(0
)

1 
(0

.1
)

.1
0a

D
ay

s 
si

nc
e 

sy
m

pt
om

 o
ns

et
c

 
0–

2 
da

ys
 s

in
ce

 o
ns

et
68

 (
55

.7
)

45
8 

(4
3.

0)
52

6 
(4

4.
3)

.0
3a

 
3–

5 
da

ys
 s

in
ce

 o
ns

et
33

 (
27

.0
)

30
3 

(2
8.

4)
33

6 
(2

8.
3)

 
6–

7 
da

ys
 s

in
ce

 o
ns

et
4 

(3
.3

)
63

 (
5.

9)
67

 (
5.

6)

 
>

7 
da

ys
 s

in
ce

 o
ns

et
5 

(4
.1

)
11

1 
(1

0.
4)

11
6 

(9
.8

)

 
U

nk
no

w
n 

sy
m

pt
om

 o
ns

et
12

 (
9.

8)
13

1 
(1

2.
3)

14
3 

(1
2.

0)

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2022 December 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ford et al. Page 16
A

bb
re

vi
at

io
ns

: C
ST

E
, C

ou
nc

il 
of

 S
ta

te
 a

nd
 T

er
ri

to
ri

al
 E

pi
de

m
io

lo
gi

st
s;

 I
Q

R
, i

nt
er

qu
ar

til
e 

ra
ng

e;
 N

A
, n

ot
 a

pp
lic

ab
le

.

a Fi
sh

er
 e

xa
ct

 P
 v

al
ue

.

b C
ST

E
 c

lin
ic

al
 c

ri
te

ri
a 

is
 a

 s
ur

ve
ill

an
ce

 c
as

e 
de

fi
ni

tio
n 

us
ed

 w
ith

in
 p

ub
lic

 h
ea

lth
 s

ur
ve

ill
an

ce
 s

ys
te

m
s 

w
ith

in
 th

e 
U

ni
te

d 
St

at
es

 d
ue

 to
 th

e 
no

ns
pe

ci
fi

c 
na

tu
re

 o
f 

sy
m

pt
om

s 
as

so
ci

at
ed

 w
ith

 C
O

V
ID

-1
9.

c Pe
rc

en
ta

ge
 d

en
om

in
at

or
 is

 p
ar

tic
ip

an
ts

 r
ep

or
tin

g 
≥1

 s
ym

pt
om

.

P 
va

lu
e 

co
m

pa
re

s 
<

18
 y

ea
rs

 a
nd

 ≥
18

 y
ea

rs
.

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2022 December 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ford et al. Page 17

Ta
b

le
 2

.

SA
R

S-
C

oV
-2

 N
-G

en
e 

R
T-

PC
R

 C
yc

le
 T

hr
es

ho
ld

 (
C

t)
 V

al
ue

s 
an

d 
V

ir
us

 I
so

la
tio

n,
 C

hi
ld

re
n,

 a
nd

 A
du

lts

C
hi

ld
re

n
A

du
lts

R
T-

PC
R

 M
ed

ia
n 

C
t (

IQ
R

)
V

ir
us

 I
so

la
te

d
R

T-
PC

R
 M

ed
ia

n 
C

t (
IQ

R
)

V
ir

us
 I

so
la

te
d

O
ve

ra
ll

22
.5

 (
18

.8
–2

7.
3)

51
.4

%
 (

19
/3

7)
21

.3
 (

17
.8

–2
6.

7)
60

.5
%

 (
18

1/
29

9)

P 
V

al
ue

P 
V

al
ue

P 
V

al
ue

P 
V

al
ue

C
on

ta
ct

 w
ith

 a
 C

O
V

ID
-1

9 
ca

se
 in

 th
e 

pa
st

 1
4 

da
ys

 
Y

es
21

.4
 (

18
.6

–2
3.

8)
.2

1
52

.4
%

 (
11

/2
1)

.8
9

21
.2

 (
17

.6
–2

7.
8)

.6
0

63
.0

%
 (

10
4/

16
5)

.3
3

 
N

o 
or

 u
nk

no
w

n
24

.4
 (

19
.7

–3
0.

3)
50

.0
%

 (
8/

16
)

21
.5

 (
17

.9
–2

6.
6)

57
.5

%
 (

77
/1

34
)

C
ur

re
nt

 s
ym

pt
om

sa

 
N

o 
sy

m
pt

om
s

23
.2

 (
21

.6
–3

1.
6)

.3
9

57
.1

%
 (

4/
7)

1.
00

b
21

.8
 (

18
.7

–3
0.

3)
.2

5
47

.6
%

 (
20

/4
2)

.0
7

 
≥1

 s
ym

pt
om

22
.5

 (
18

.6
–2

6.
9)

48
.3

%
 (

14
/2

9)
21

.4
 (

17
.8

–2
6.

6)
62

.5
%

 (
15

8/
25

3)

 
N

o 
C

ST
E

 c
lin

ic
al

 c
ri

te
ri

ac
22

.5
 (

18
.6

–2
9.

6)
.6

5
56

.3
%

 (
9/

16
)

.5
0

21
.2

 (
18

.3
–2

8.
0)

.3
9

54
.5

%
 (

36
/6

6)
.2

8

 
C

ST
E

 c
lin

ic
al

 c
ri

te
ri

a
22

.6
 (

18
.7

–2
6.

8)
45

.0
%

 (
9/

20
)

21
.4

 (
17

.7
–2

6.
6)

62
.0

%
 (

14
2/

22
9)

 
≤7

 d
ay

s 
si

nc
e 

on
se

t
21

.4
 (

17
.8

–2
6.

9)
.1

5
53

.8
%

 (
14

/2
6)

.4
8b

20
.9

 (
17

.5
–2

5.
6)

<
.0

01
67

.4
%

 (
14

7/
21

8)
.0

01

 
>

7 
da

ys
 s

in
ce

 o
ns

et
28

.8
 (

23
.8

–3
3.

8)
0%

 (
0/

2)
27

.7
 (

20
.9

–3
0.

9)
34

.5
%

 (
10

/2
9)

A
nt

ig
en

 te
st

 r
es

ul
t

 
Po

si
tiv

e
20

.2
 (

17
.6

–2
3.

0)
<

.0
01

70
.4

%
 (

19
/2

7)
<

.0
01

b
19

.8
 (

17
.3

–2
3.

6)
<

.0
01

71
.1

%
 (

17
2/

24
2)

<
.0

01

 
N

eg
at

iv
e

31
.1

 (
29

.8
–3

2.
5)

0%
 (

0/
10

)
30

.6
 (

28
.8

–3
3.

3)
15

.8
%

 (
9/

57
)

A
bb

re
vi

at
io

ns
: C

ST
E

, C
ou

nc
il 

of
 S

ta
te

 a
nd

 T
er

ri
to

ri
al

 E
pi

de
m

io
lo

gi
st

s;
 C

t, 
cy

cl
e 

th
re

sh
ol

d;
 I

Q
R

, i
nt

er
qu

ar
til

e 
ra

ng
e;

 R
T-

PC
R

, r
ea

l-
tim

e 
re

ve
rs

e 
tr

an
sc

ri
pt

io
n-

po
ly

m
er

as
e 

ch
ai

n 
re

ac
tio

n.

a E
xc

lu
di

ng
 s

pe
ci

m
en

s 
w

he
re

 s
ym

pt
om

s 
w

er
e 

no
t r

ep
or

te
d 

(n
 =

 1
 f

or
 c

hi
ld

re
n 

an
d 

n 
=

 4
 f

or
 a

du
lts

).
 F

or
 d

ay
s 

si
nc

e 
sy

m
pt

om
 o

ns
et

, a
ls

o 
ex

cl
ud

in
g 

sp
ec

im
en

s 
w

ith
 u

nk
no

w
n 

sy
m

pt
om

 o
ns

et
 d

at
e 

(n
 =

 1
 f

or
 

ch
ild

re
n 

an
d 

n 
=

 6
 f

or
 a

du
lts

).

b Fi
sh

er
’s

 e
xa

ct
 P

 v
al

ue
.

c C
ST

E
 c

lin
ic

al
 c

ri
te

ri
a 

is
 a

 m
or

e 
co

ns
er

va
tiv

e 
ca

se
 d

ef
in

iti
on

 u
se

d 
w

ith
in

 p
ub

lic
 h

ea
lth

 s
ur

ve
ill

an
ce

 s
ys

te
m

s 
w

ith
in

 th
e 

U
ni

te
d 

St
at

es
 d

ue
 to

 th
e 

no
ns

pe
ci

fi
c 

na
tu

re
 o

f 
sy

m
pt

om
s 

as
so

ci
at

ed
 w

ith
 C

O
V

ID
-1

9.

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2022 December 31.


	Abstract
	METHODS
	Investigation Participants and Enrollment
	Data Collection and Testing Algorithm
	Analysis

	RESULTS
	Study Population
	RT-PCR-Positive Participants
	Antigen Test Performance Compared to RT-PCR Test and Viral Isolation

	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.

