
macy. Stimulants were present in nearly all regimens, and anti-
psychotics became prominent in combinations after 2004.

Discussion | Attention-deficit/hyperactivity disorder is the pre-
dominant diagnosis among youths who received psychotro-
pic polypharmacy. The findings suggest an increase in con-
current use of antipsychotics with other psychotropics. Use of
mood stabilizers decreased possibly as more youths received
antipsychotics for mood disorders. Evidence of the efficacy and
safety is needed to guide psychotropic polypharmacy prac-
tice. A study limitation is that the definition of psychotropic
polypharmacy may have obscured medication switching.
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Prevalence of SARS-CoV-2 Infection in Children
Without Symptoms of Coronavirus Disease 2019
During the coronavirus disease 2019 (COVID-19) pandemic, de-
termination of prevalence of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection among children with-
out symptoms of COVID-19 is critical to guide infection control

policy. While estimates have
been reported in children un-
dergoing emergency surgery1

and oncologic care,2 these small studies have limited gener-
alizability to large populations of children without symp-
toms. When children's hospitals resumed elective medical and
surgical care in April and May 2020, many implemented rou-
tine SARS-CoV-2 testing for children presenting for care not
associated with suspicion of COVID-19. Here, we report the
prevalence of positive SARS-CoV-2 test results in children with-
out symptoms at 28 children's hospitals across the US.

Methods | The prevalence of SARS-CoV-2 infection in children
who are asymptomatic was reported by pediatric otolaryn-

Table 2. The Most Frequently Prescribed Psychotropic Polypharmacy
Patterns Among Youths Treated With Psychotropic Polypharmacya

Polypharmacy combinations Weighted % (95% CI)
1999-2004

Atd, Sti, Msb 17.8 (6.5-29.0)

Atd, Sti, Aag 15.1 (5.0-25.1)

Atp, Sti, Aag 11.8 (1.3-22.4)

Sti, Msb, Aag 9.7 (2.5-16.8)

2005-2010

Atp, Atd, Sti 21.6 (12.9-30.2)

Atp, Sti, Aag 17.4 (7.7-17.0)

Atp, Sti, Msb 11.8 (5.8-17.8)

Atd, Sti, Aag 10.4 (3.9-16.9)

2011-2015

Atp, Sti, Aag 21.8 (13.7-29.8)

Atp, Atd, Sti 16.7 (8.7-24.6)

Atd, Sti, Aag 13.9 (7.4-20.4)

Atp, Atd, Msb 9.9 (3.3-16.6)

Abbreviations: Aag, α-agonists; Atd, antidepressants; Atp, antipsychotics;
Msb, mood stabilizers; Sti, stimulants.
a Only combinations reported in 10% or more of youths treated with

psychotropic polypharmacy were presented.
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gologists as part of a quality improvement project through May
29, 2020. Reverse transcription–polymerase chain reaction
tests for SARS-CoV-2 RNA were performed before surgery, clinic
visits, or hospital admissions. In some instances, children may
have had symptoms associated with their primary condition
that overlapped with symptoms of COVID-19, but testing was
not done out of suspicion of SARS-CoV-2 as the primary caus-
ative mechanism of illness. Because this was an analysis of dei-
dentified data only, the study was deemed exempt, with a
waiver of consent, by the University of California, San Fran-
cisco institutional review board.

The mean weekly incidence of COVID-19 for the entire
population of the combined statistical area (CSA) for each
hospital was calculated from the Johns Hopkins University

confirmed cases database for the indicated periods3,4 and
compared with asymptomatic prevalence. All P values
less than .05 were considered statistically significant. Statis-
tical analyses were performed using Stata version 15.1
(StataCorp). Analyses are detailed in the eMethods in the
Supplement.

Results | Overall, 250 of 33 041 children (age range, 0-18
years) without symptoms who were tested at 28 hospitals
were positive for SARS-CoV-2 through May 29, 2020. Across
the 25 CSAs represented by these children's hospitals, preva-
lence varied from 0% to 2.2%, with a pooled prevalence of
0.65% (95% CI, 0.47%-0.83%, with significant heteroge-
neity; Figure 1). Asymptomatic pediatric prevalence was sig-

Figure 1. Prevalence of Asymptomatic Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection in Children
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4.83June 1-June 2323 1.01 (0.68-1.51)
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Northeast (all) I2 = 45.5% (P =.12) 41/4159 0.90 (0.45-1.35)
Overall I2 = 79.4% (P <.001) 250/33 041 0.65 (0.47-0.83)
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Forest plot of asymptomatic prevalence in 25 combined statistical area (CSAs) is shown. The size of each square is relative to its random-effects model weight,
and 95% CIs are represented as horizontal lines. The width of each diamond represents the 95% CI of pooled prevalence estimates for regional subgroups
and the entire US. Testing indications included hospital-wide preoperative or preclinic testing (preop/clinic), preoperative testing for pediatric patients in
otolaryngology–head and neck surgery only (preop OHNS), or testing for all children who were asymptomatic (undifferentiated by testing indication; ASX).
Testing sites for reverse transcription–polymerase chain reaction sample collection were nasopharynx (NP), middle turbinate or nasal cavity (MT), or oropharynx
(OP). Calculation period: for 11 CSAs with additional later data, the periods over which calculated and actual prevalence rates in asymptomatic pediatric populations
were compared in Figure 2B are shown. NA indicates not available.

Letters

jamapediatrics.com (Reprinted) JAMA Pediatrics February 2021 Volume 175, Number 2 199

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2020.3595?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2020.4095
http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2020.4095


nificantly associated with weekly incidence of COVID-19 in
the general population during the 6-week period over which
most testing of individuals without symptoms occurred (un-
standardized coefficient B = 1.07 [95% CI, 0.60-1.54];
P < .001; Figure 2A). No other factor (CSA population, num-
ber of tests performed, region, testing indication, or sample
collection site) demonstrated a significant association with
prevalence in individuals without symptoms. Later data
from 15 612 children from 11 CSAs were compared with
prevalence in an asymptomatic pediatric population calcu-
lated from contemporaneous Johns Hopkins University
weekly incidence using the best-fit equation derived from
this association, and this demonstrated that the association
persisted at this later time (unstandardized coefficient B,
0.86 [95% CI, 0.60-1.54]; P = .001; Figure 2B).

Discussion | These findings suggest a low pooled prevalence of
positive SARS-CoV-2 test results among children who were
asymptomatic and presenting for surgical or medical care.
Heterogeneity of the pooled prevalence estimates suggests that
site-specific prevalence data have greater utility than re-
gional pooled prevalence for local decision-making. How-
ever, sufficiently powered prevalence data on the local asymp-
tomatic pediatric population are difficult to obtain for most
individual institutions.

The strong association between prevalence of SARS-
CoV-2 in children who are asymptomatic and contemporane-
ous weekly incidence of COVID-19 in the general population
(quantified by the best-fit equation in Figure 2A) provides a
simple means for institutions to estimate local pediatric asymp-
tomatic prevalence from the publicly available Johns Hop-
kins University database.3 This prevalence can be used to guide
policy on institutional settings for children within that com-
munity and estimate pretest probability for SARS-CoV-2 screen-
ing. Ongoing estimates of the prevalence of asymptomatic
SARS-CoV-2 infection in children may be updated as the
COVID-19 pandemic evolves (Figure 2B).

Limitations of this study exist. Children without symp-
toms presented for elective care at children's hospitals
and may not represent the general pediatric population by
age, health status, immunologic status, and demographic
factors. Because of prolonged viral shedding,5 polymerase
chain reaction test positivity in children without symptoms
may not reflect contemporaneous community incidence.
Variations in symptom screening and testing protocol
existed between sites and over time, contributing to hetero-
geneity. We are confident, however, that the strong correla-
tion with the general incidence data provides external vali-
dation that the asymptomatic testing outcomes are broadly
reliable.

Figure 2. Association of Severe Acute Respiratory Syndrome Coronavirus 2 Prevalence in Children Without Symptoms
With Weekly Incidence of Coronavirus Disease 2019 in General Populations
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A, The weekly incidence of coronavirus disease 2019 infection in the general population and asymptomatic pediatric prevalence for 25 combined statistical areas
(CSAs) is plotted here. The line of best fit (black solid line) and 95% CIs (dashed lines) are shown. Linear regression resulted in an unstandardized coefficient (B) of
1.07 (95% CI, 0.60-1.54; P < .001). Of the variation in the data, 49% was explained by the model. Equation of best-fit line: asymptomatic pediatric prevalence was
equal to 1.07 × (Johns Hopkins University weekly incidence) + 0.23. B, For 11 CSAs (n = 15 612 children), prevalence values in asymptomatic pediatric populations
were available for defined periods in June and July 2020 (as specified in Figure 1). Using the regression model generated in Figure 2A, we calculated prevalence
values in asymptomatic pediatric populations from the Johns Hopkins University weekly incidence for each of the CSAs over those periods and compared them
with the actual measured asymptomatic pediatric prevalence values. The gray dashed line indicates a perfect match between calculated and actual prevalence
values. Error bars indicate the 95% CIs surrounding the actual measured prevalence values by binomial exact calculation.
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Early Formula Supplementation Trends
by Race/Ethnicity Among US Children Born
From 2009 to 2015
Breastfeeding is the best source of nutrition for most infants.
It is associated with a reduction in the risk for some health con-
ditions for both infants and mothers.1,2 The American Academy
of Pediatrics recommends that infants be fed only human
milk for about the first 6 months of life, with continued breast-
feeding along with complementary foods for at least 1 year.3 Pre-
vious studies have indicated that early formula supplementation
is associated with the exclusivity and duration of breastfeeding,4

but, to our knowledge, trend analysis on formula supplemen-
tation among US children is lacking. This survey study examines
the trends in early formula supplementation by race/ethnicity
using data from the National Immunization Survey–Child
(NIS-Child) of US children born from 2009 to 2015.

Methods | The NIS-Child is a national ongoing, random-digit–
dialed telephone survey conducted by the Centers for Dis-
ease Control and Prevention.5 Our study is based on data from
mixed telephone sampling (landline and cellular) from Janu-
ary 1, 2011, through December 31, 2017, among a complex,
stratified, multistage probability sample of US households with
children aged 19 to 35 months at the time of the survey. Be-
cause each annual NIS sample includes children born in 3 cal-
endar years, we analyzed the data by birth year from 2009
through 2015. The protocol under which data were collected
by the NIS during the period from 2011 to 2017 was reviewed
and approved by the National Center for Health Statistics’ Re-
search Ethics Review Board.
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