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Epidemiology of Pediatric Foreign Body Ingestions Amidst the
Coronavirus 2019 Pandemic at a Tertiary Care Children’s Hospital
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ABSTRACT

Objectives: The coronavirus disease (COVID) 2019 pandemic and resultant
stay-at-home orders altered caregivers’ responsibilities and children’s daily
environments. We aimed to compare the epidemiology and morbidity of for-
eign body ingestions (FBIs) during the COVID pandemic and the prior year.
Methods: We performed a retrospective review of children cared for at our
tertiary care children’s hospital for FBI from March to July 2019 (pre-COVID)
and March to July 2020 (COVID). Cases were identified via a search of all
diagnoses of foreign bodies (FBs) in the alimentary tract. Charts were reviewed
to determine the types of FBs ingested and the patients’ clinical courses.
Results: A total of 71 encounters were identified. Thirty ingestions occurred
in the pre-COVID cohort and 42 in the COVID cohort. One patient ingested
2 different FBs. There was a significantly higher rate of FBIs per day in May
2020 (COVID) compared with May 2019 (pre-COVID; 0.387 versus 0.161;
P = 0.046). The median age at presentation was not significantly different
between the two groups (pre-COVID, 63.8 months; COVID, 62.5 months;
P =0.78). FBs were located in the esophagus less frequently in the COVID
cohort than in the pre-COVID cohort (P < 0.01). Endoscopies were less fre-
quently performed in the COVID cohort (52.4% versus 70.0%; odds ratio,
0.47; 95% CI, 0.15-1.40).

Conclusions: The frequency of FBIs trended higher in the COVID cohort, with
significantly more FBIs in May 2020 when compared with May 2019. Patients
in the COVID cohort more frequently had FBs located beyond the esophagus,
indicating later presentation and a lesser need for urgent endoscopic removal.
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INTRODUCTION
Foreign body ingestion (FBI) by children is a serious public
health problem. In 2018, the American Association of Poison Control
Centers reported 77977 calls related to FBIs in children (1). Young
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What Is Known

e Foreign body ingestion (FBI) by children is common,
with a risk of subsequent morbidity and mortality.

e The coronavirus disease (COVID) 2019 pandemic
caused changes in caregivers’ responsibilities and
children’s environments.

What Is New

e The overall frequency of FBIs trended higher during
the early months of the COVID pandemic, with a sig-
nificantly higher rate of FBIs during May 2020 of the
pandemic.

* Endoscopies were less frequently performed for FBIs
during the early months of the COVID pandemic.

children are especially at risk, due to their developmental stage and pro-
clivity for exploring their surroundings orally (2). Twenty percent of
children between the ages of one and three have ingested a foreign body
(FB) (3). FBIs are not a new occurrence in children, but the FBI rate
in children less than six years of age increased by 91.5% between 2005
and 2015 (2). Children less than six years of age most frequently ingest
coins (61.7%), toys (10.3%), jewelry (7.0%), and batteries (6.8%) (2).
Most FBs pass through the digestive system spontaneously and with-
out causing harm. However, in recent years, studies have demonstrated
increased morbidity and mortality among children ingesting FBs (4,5).

Certain FBs like button batteries and small rare-earth mag-
nets (SREMs) can cause injury to the gastrointestinal tract, includ-
ing enteroenteric fistulas, bowel necrosis, perforation, and strictures
(4,6-8). External factors, like alterations in the manufacturing and
availability of lithium button batteries and SREMs, have altered the
epidemiology, morbidity, and mortality of FBIs (9).

The coronavirus disease (COVID) 2019 pandemic may have
also altered the landscape of pediatric FBIs. Early evidence suggests
that children experienced changes to home injury patterns during the
COVID pandemic (10-15). Caregivers needed to balance personal life
responsibilities, work, and raising children. Additionally, some caregiv-
ers undertook a primary role in education (16—18). These major changes
in caregivers’ responsibilities and children’s daily environments may
have served as a risk factor for increased FBI by children. Few studies
have focused on FBI during the COVID pandemic (15,19), and there
are no available studies on FBI in similar public health emergencies and
postdisaster periods. We, therefore, aimed to characterize the epidemi-
ology and morbidity of FBIs during the COVID pandemic compared
with the prior year at our children’s hospital, a tertiary referral center.

METHODS

Patient Selection

We performed a retrospective review of all emergency depart-
ment (ED) visits, inpatient admissions, and outpatient endoscopies
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at our institution between March 5, 2019, and July 31, 2019, and
between March 5, 2020, and July 31, 2020, for the diagnosis of
FBI. The International Classification of Diseases, Tenth Revision,
codes corresponding to FBs in the alimentary tract (T18.x), except
for FBs in the anus and rectum, were utilized for case inclusion.
The majority of FBs in the anus and rectum are introduced from
the anus and not from oral ingestion (and thus not within the scope
of this study).

The Monroe Carrell Jr. Children’s Hospital at Vanderbilt in
Nashville, Tennessee, is a tertiary care center, serving as a referral
center for all pediatric subspecialties and a local hospital for children
residing in the surrounding neighborhoods. All patients younger than
18 years of age were included in the query.

We defined March 5, 2020, through July 31, 2020, as the
COVID cohort, as March 5, 2020, was the date of Tennessee’s
first confirmed COVID case (20). We compared ingestions in the
COVID cohort to those within the same date range in 2019. We also
reported the frequency of FBIs during the months preceding the
COVID era. The pre-COVID cohort was defined as March 5, 2019,
through July 31, 2019, for more direct comparisons with data from
the following year.

Patient Variables and Outcomes

Patient charts were reviewed to identify patients who met the
criteria of suspected or confirmed FBI based on parental report, diag-
nostic imaging, or endoscopy report. For ambiguous cases, where
ingestion was not observed and not identified on imaging, a senior
author reviewed the case to determine if the clinical history was
consistent with FBI. If a child ingested multiple FBs on the same
day, this was coded as a single ingestion. FBIs were coded as unique
ingestions if a child presented having ingested multiple types of
objects on different days per clinical history or presented on different
dates with confirmed unique ingestions.

Data were collected on patient demographic characteristics,
type and number of FBs ingested, FB location based on imaging,
patient disposition, procedures or operations required, and complica-
tions. Patients with an admission order for the sole reason of endo-
scopic removal were not classified as admitted. Inpatient encounters
included patients with new FBIs during admission or previously
unrecognized FBIs. Patients who had a confirmed outpatient FBI
that required removal were recorded as endoscopy suite encounters.
These patients did not go through the ED.

FB object type was classified as (1) coins, (2) sharp objects,
(3) multiple magnets, (4) button batteries, (5) screws, and (6) other.
Categories were determined based on a combination of frequency
and clinical relevance. Location of FB in the gastrointestinal tract
was categorized as (1) esophagus, (2) stomach, (3) post-pyloric, or
(4) not identified by radiographic imaging. The category of post-
pyloric included FBs that were located distal to the stomach. An
independent review of images was completed in cases of uncertainty
from the clinical record.

Statistical Analysis

Statistical analyses were performed using STATA, version
16.1 (StataCorp LLC, College Station, TX). A P value <0.05 was
considered statistically significant. The Vanderbilt University Medi-
cal Center Institutional Review Board approved the study.

Continuous variables were reported as medians and 25th to
75th quartiles. Categorical variables were reported as frequencies
and percentages. Age was examined as both a continuous and cat-
egorical variable and was divided into age groups consistent with
those reported by the American Association of Poison Control
Centers (<1, 1-5, 6-12, and 13—17 years). The Kruskal-Wallis test
was used to compare continuous variables between the groups of
patients. Between-group comparisons of patient characteristics were
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performed using the chi-square or Fisher’s exact test if values were
equal to or less than 5. The two-sample test of proportions was used
for within-group comparisons. The level of statistical significance
was set at 0.05, and all P values were two sided.

Ingestion frequency was reported as both a crude number
and per month days to allow for adequate comparison between the
COVID and pre-COVID cohorts. These proportions were compared
using the two-sample test of proportions.

RESULTS

Patient Demographics and Clinical Characteristics

A total of 71 encounters for FBIs were examined. Thirty FBIs
occurred in the pre-COVID cohort and 42 in the COVID cohort
(Table 1). One patient in the COVID cohort ingested two types of
FBs. As the patient had ingested these FBs at different times, these
were counted as two separate ingestions. In the five months before the
COVID-19 pandemic (October 2019 to February 2020), there were
43 FBIs (See Supplemental Digital Content Table 1, http://links.lww.
com/PG9/A67)—a total consistent with the number of FBIs during
the COVID cohort. The remaining discussion herein centers on the
results from the pre-COVID and COVID cohorts to allow for month-
to-month comparisons.

Demographic data and baseline characteristics of patients in
both cohorts (pre-COVID and COVID) did not differ significantly
(Table 1). The median age at presentation was not significantly dif-
ferent between the two groups, with patients 1-5 years of age in each
cohort most often having ingested FBs (pre-COVID, 53.3% versus
COVID, 54.8%; P = 0.90). Males more frequently ingested FBs
(P = 0.03). There was no difference in rates of ingestion by males
between the two time periods (pre-COVID, 63.3%; COVID, 61.9%;
P =0.90). Multiple magnet ingestions occurred only in males during
COVID (n = 4); in the pre-COVID cohort, there was one occurrence
of single magnet ingestion by a female.

Ingestion Trends

Coins accounted for the most frequently ingested FBs in
both cohorts: 53.3% and 40.5% of the pre-COVID and COVID
cohorts, respectively. There was no statistical difference in coin
ingestion frequency between the groups (P = 0.28). The FBs classi-
fied as other in the pre-COVID cohort included a rock, cylindrical
battery, metal band, pipe-cleaner with beads, and washer. In the
COVID cohort, the other FBs included sensory tubular objects, a
rock, AAA battery, cat toy, bouncy ball piece, plastic brick, metal
wire, ring, unspecified round object, soda can tab, strand of beads,
water bottle cap, and twist tie. While there was a trend toward an
increase in the frequency of other objects ingested in the COVID
cohort (33.3% versus 16.7%), this did not meet statistical signifi-
cance (P =0.12).

Twelve ingestions occurred in May 2020 (COVID) compared
with five ingestions in May 2019 (pre-COVID; Fig. 1). There was a
significantly higher FBI rate per day in May 2020 compared with
May 2019 (0.387 versus 0.161; P = 0.046; Fig. 1). The rate of inges-
tions per day in the COVID cohort trended higher in April and June
when compared with the same months in 2019 but did not reach sta-
tistical significance.

Most patients in both groups (pre-COVID, 93.3%; COVID,
85.7%) presented to the ED for FBIs. The FB location on radio-
graphic imaging differed significantly between the two time periods.
In the pre-COVID cohort, most FBs were identified in the esopha-
gus (pre-COVID, 56.7% versus COVID, 21.4%; P <0.01). FBs were
more commonly identified in the stomach during COVID, though this
did not meet statistical significance. There was no difference between
the two cohorts’ post-pyloric FBs. During COVID, three FBs could
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TABLE 1. Demographics and characteristics of foreign body ingestion during the pre-COVID and COVID cohorts
Variable Pre-COVID* (n = 30) COVID* (n =42) P value
Male 19 (63.3) 26 (61.9) 0.90
Age, months 63.8 (28.6-128.5) 62.5 (46.2-96.2) 0.78
Age by category 0.48
<l year 3(10.0) 124 0.17
1-5.99 years 16 (53.3) 23 (54.8) 0.90
6-12.99 years 5(16.7) 11(26.2) 0.34
13-17.99 years 6(20.0) 7(16.7) 0.72
Encounter location 0.63
ED 28(93.3) 36 (85.7) 0.31
Inpatient 1(3.3) 2(4.8) 0.75
Endoscopy suite 1(3.3) 4(9.5) 0.31
Type of foreign body 0.31
Coin 16 (53.3) 17 (40.5) 0.28
Sharp object 3(10.0) 1(2.4) 0.17
Multiple magnets 1(3.3) 4(9.5) 0.31
Button battery 3(10.0) 5(11.9) 0.80
Screw 2(6.7) 1(2.4) 0.37
Other 5(16.7) 14 (33.3) 0.12
Location in GI tract on XR 0.02}
Esophagus 17 (56.7) 9(21.4) <0.01%
Stomach 7(23.3) 19 (45.2) 0.06
Post-pyloric 6(20.0) 12 (28.6) 0.41
Not identified 0 (0.00) 2(4.8) 0.22
Admitted 7(23.3) 12 (28.6) 0.61
Discharged home without intervention 9 (30.0) 18 (42.9) 0.27
Required endoscopy 21(70.0) 22 (52.4) 0.13
Required surgery 0(0.0) 1(2.4) 1.0
Complicationf§ 3(10.0) 5(11.9) 1.0
Perforation 0(0.0) 0(0.0) -
Bleeding 1(3.3) 0(0.0) 0.41
Mucosal injury 0(0.0) 4(9.5) 0.14
Fistula 0(0.0) 1(2.4) 1.0
Stricture 0(0.0) 0(0.0) -
Obstruction 0(0.0) 0(0.0) -
Tissue necrosis 2(6.7) 0(0.0) 0.17
Bowel resection 0(0.0) 1(24) 1.0
Objects not found on endoscopy 1(3.3) 3(7.1) 0.64

Categorical variables are expressed in frequency (percentage) and continuous variable as median (25th to 75th percentiles). COVID = coronavirus disease; ED = emergency depart-

ment; Gl = gastrointestinal; XR = radiographic imaging.

*Pre-COVID (March to July 2019); COVID (March to July 2020) The first date examined in both cohorts was March 5, as this was the date of the first COVID case in Tennessee.

fDenotes a P value of <0.05.
fCalculated as a binary variable. Reported as those that experienced complication.

§Patients may have had more than 1 complication. Percentages may not add up to 100.

not be retrieved endoscopically, as they had advanced beyond the
reach of regular endoscopes. In the pre-COVID cohort, one FB was
unable to be removed endoscopically. Coin ingestions were more
likely to be in the esophagus pre-COVID versus COVID (75.0%
versus 35.3%; P = 0.02). Coins were less frequently found in the
stomach in the pre-COVID cohort than in the COVID cohort (12.5%
versus 58.8%; P < 0.01; Table 2).
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Clinical Course and Complications

Endoscopy was less likely to be performed during the COVID
cohort (52.4%) than during the pre-COVID cohort (70.0%; odds
ratio, 0.47; 95% CI, 0.15-1.40; P = 0.13). The decreased odds of
endoscopy performance during COVID was most apparent in patients
between one and five years of age compared with other age groups
(odds ratio, 0.25; 95% CI, 0.04—1.32; P = 0.06).
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FIGURE 1. Bar charts comparing the frequency of foreign body ingestions (FBI) during the coronavirus 2019 (COVID) pan-
demic versus the prior year. (A) was the frequency of FBI per month and (B) was the frequency of FBI per month days. *P value
of <0.05 when the frequency of ingestion per month days was directly compared. Pre-COVID represents March to July 2019,
and COVID represents March to July 2020. The first date examined in both cohorts was March 5, as this was the date of the first

COVID case in Tennessee.

Complication frequency did not differ significantly between
the two groups (P = 1.00). During COVID, one patient ingested
multiple SREMs and developed a fistula, ultimately requiring small
bowel resection. Other complications in the COVID cohort included
mucosal injury from a button battery (n = 1) and FBs classified as
other (n = 3). The complications in the pre-COVID cohort were
bleeding from coin ingestion (n = 1) and tissue necrosis from button
batteries (n = 2).

Admission frequency did not differ significantly between the
pre-COVID and COVID cohorts (23.3% versus 28.6%; P = 0.61).
Pre-COVID admissions were for the following types of FBs: coins
(n = 1), sharp objects (n = 1), multiple magnets (n = 1), button bat-
teries (n = 3), and screws (n = 1). Admissions were required for the
following types of ingestions during COVID: coins (n = 1), sharp
objects (n = 1), multiple magnets (n = 3), button batteries (n = 1),
screws (n = 1), and other (n =5).

DISCUSSION

The frequency of FBIs trended higher in the COVID cohort
when compared with the pre-COVID cohort, with the most significant
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difference observed in May 2020 compared with May 2019. Across
both cohorts, coins were the most frequently ingested objects, con-
sistent with findings of other studies (2). Types of FBs ingested were
similar between the two cohorts, as were admission and complication
trends. However, endoscopies were less likely to be performed in the
COVID cohort than in the pre-COVID cohort.

The higher rate of ingestions per day in May 2020 versus May
2019 (and the overall trend toward increased frequency in the COVID
cohort versus the pre-COVID cohort) may reflect changes in chil-
dren’s home environments due to school closures and Tennessee’s
“safer at home” order. In addition, due to the evolving pandemic,
responsibilities for caregivers increased (16—18). That there was not
a significant increase in FBIs during March 2020 (when compared
with March 2019) may be reflective of fewer perturbations to daily
life during these months, as the local “safer at home” did not go into
effect until March 23, 2020 (21). The stability of ingestion frequency
between June and July 2019 and June and July 2020 may similarly
reflect a lack of notable change in the home environment during the
summer months. Although Pizzol et al recently reported an increase
in battery ingestions during the peak of the COVID pandemic, we did
not identify such an increase (15). This discrepancy may represent a
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TABLE 2. Comparison of coin locations on radiographic
imaging between pre-COVID and COVID cohorts

Location in GI Tract Pre-COVID* COVID* P value
Esophagus 12 (75.0) 6(35.3) 0.02t
Stomach 2 (12.5) 10 (58.8) <0.01%
Post-pyloric 2 (12.5) 0(0.0) 0.13
Not identified 0(0.0) 1(5.9) 0.32

COVID = coronavirus disease; GI = gastrointestinal.

*Pre-COVID (March to July 2019); COVID (March to July 2020). The first date
examined in both cohorts was March 5, as this was the date of the first COVID case in
Tennessee.

fDenotes a P value <0.05.

difference in referral practices between Italy and the United States,
especially since the button batteries’ location was not published in
their study. They also found a relative decrease in coin ingestions,
which, as they pointed out, may have been due to a change in finan-
cial transactions away from bills and coins. These changes may not
have been as prominent in the United States, where the amount of
currency in circulation increased dramatically in 2020 (22,23) and
where credit card transactions occur commonly (24).

In this study, FBs were more frequently identified in the
esophagus in the pre-COVID cohort than in the COVID cohort. In
the COVID cohort, FBs were more frequently located in the stom-
ach compared with the pre-COVID cohort. Similar location patterns
were identified when analyzing coin ingestions. That fewer FBs were
identified in the esophagus during COVID may represent a delay in
patients seeking medical care during the early months of the COVID
pandemic. Multiple studies have shown a notable decrease in pediat-
ric ED visits during pandemic lockdowns (25,26). In a similar vein,
studies have demonstrated delayed presentation of pediatric appendi-
citis during the COVID pandemic (27,28). The percentage of patients
with FBs distal to the esophagus was higher in the COVID era than
in the pre-COVID era. This difference may align with families’
decreased likelihood of seeking medical care for perceived nonur-
gent issues during the early months of the pandemic. Health care pro-
viders may have also advised waiting. Current endoscopic guidelines
require emergent or urgent endoscopic removal of all esophageal
FBs, and the ingestion of multiple magnets in the stomach neces-
sitates emergent removal (29). FBs more distal, such as those in the
colon, are managed conservatively (3,30,31). However, delayed or
absent medical care is a significant concern for pediatric FBIs, given
the inherent risks of complications with ingestions of button batter-
ies, multiple magnets, and sharp objects. Despite a potential delay in
presentation to medical care, there was not an increased complication
rate during COVID at our institution.

Endoscopies were less frequently performed in the COVID
cohort, particularly in patients between 1 and 5 years of age. In a
descriptive study in Spain, a similar trend was characterized with a
58% decrease in upper endoscopies for FBIs during the pandemic
(32). Conservative management may have been preferred rela-
tive to endoscopic removal during the early months of the COVID
pandemic, when operating room capacity and other resources were
severely strained (33). In addition, updated guidelines from the North
American Society for Pediatric Gastroenterology, Hepatology, and
Nutrition recommended considering the risks and benefits of FB
removals previously classified as urgent (34).

Preprocedural COVID testing and operating room availabil-
ity may have also led to delayed endoscopic intervention. Delayed
endoscopy may have affected the potential for FB retrieval, as well
as complication rates. Reassuringly, we did not find increased
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FB-related complications during the COVID pandemic. However,
three endoscopies during the initial COVID months were ultimately
unsuccessful, as those FBs were too distal for endoscopic retrieval.
There were no unsuccessful endoscopies in the pre-COVID cohort.
Preprocedural testing and resource availability represent chal-
lenges of a pandemic, and, therefore, consideration of these factors
is necessary when analyzing FBIs before and during the COVID
pandemic.

The major strength of this study is the timely manner of analy-
sis of FBI during the COVID pandemic. As the pandemic continues
to bring significant changes to the home and school environments,
FBIs remain a significant threat to children’s health. In addition, this
study highlights endoscopic interventions and complications, which
are often lacking in database studies (2,4,35,36).

Limitations of our study include those inherent to a retrospec-
tive review performed at a single center. Documentation of time of
ingestion was not consistent and, therefore, precluded retrospective
analysis of time to care. Therefore, the location of the object in the
gastrointestinal tract was the only available proxy to elucidate delays
in care. The study did not collect information on where the FB was
ingested (eg, home, school, or daycare). The location of ingestion
should be included in future studies on the impact of pandemics or
disasters on the epidemiology of pediatric FBIs. In addition, our
sample size was too small to determine if socioeconomic factors
impacted trends in FBI. Although pediatric airway FBs are associ-
ated with an urban setting and lack of private insurance (37), there is
minimal literature on socioeconomic factors related to gastrointesti-
nal FBI. As socioeconomic factors are known to play a role in pre-
sentation to medical care, they should be examined in future studies
of gastrointestinal FBIs (38).

CONCLUSIONS

At our tertiary referral center, the overall frequency of FBI
trended higher during the COVID pandemic, with a significant
increase in the rate of ingestions in May of the COVID pandemic
compared with the same month in 2019. Similar types of FBs were
ingested in each cohort. That fewer endoscopies were performed dur-
ing COVID may be due to the advantages of conservative manage-
ment relative to endoscopic removal during the pandemic. Patients
in the COVID cohort more frequently had FBs located beyond the
esophagus, indicating later presentation and a lesser need for urgent
endoscopic removal. The overall number of FBIs in our study may
be underrepresented during the COVID era due to a national trend
of less frequent health care visits during those months (20). How-
ever, the at least stable, and in certain months increased, frequency of
ingestions noted in this study underscores the need for more research
to determine how best to prevent these injuries.

ACKNOWLEDGMENTS
L.JK., K.B,, M.D,, and D.O.-Y. conceptualized and designed
the study and reviewed and revised the manuscript. In addition to the
above, K.B. performed the statistical analyses and L.J.K. drafted the
initial manuscript. All authors approved the manuscript and its sub-
mission and agreed to be accountable for all aspects of the work. This
work is unfunded.

REFERENCES

1. Gummin DD, Mowry JB, Spyker DA, et al. 2018 Annual Report of the
American Association of Poison Control Centers’ National Poison Data
System (NPDS): 36th Annual Report. Clin Toxicol. 2019;57:1220-1413.

2. Orsagh-Yentis D, McAdams RJ, Roberts KJ, et al. Foreign-body ingestions of

young children treated in US Emergency Departments: 1995-2015. Pediatrics.
2019;143:20181988.



Klein et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Bekkerman M, Sachdev AH, Andrade J, et al. Endoscopic management of for-

eign bodies in the gastrointestinal tract: a review of the literature. Gastroenterol
Res Pract. 2016;2016:8520767.

. Abbas MI, Oliva-Hemker M, Choi J, et al. Magnet ingestions in children pre-

senting to US emergency departments, 2002-2011. J Pediatr Gastroenterol
Nutr. 2013;57:18-22.

. Alfonzo MJ, Baum CR. Magnetic foreign body ingestions. Pediatr Emerg

Care. 2016;32:698-702.

. Bolton SM, Saker M, Bass LM. Button battery and magnet ingestions in the

pediatric patient. Curr Opin Pediatr. 2018;30:653—659.

. Litovitz T, Schmitz BF. Ingestion of cylindrical and button batteries: an analy-

sis of 2382 cases. Pediatrics. 1992;89(4 Pt 2):747-757.

. Litovitz T, Whitaker N, Clark L. Preventing battery ingestions: an analysis of

8648 cases. Pediatrics. 2010;125:1178-1183.

. Shaffer AD, Jacobs IN, Derkay CS, et al. Management and outcomes of button

batteries in the aerodigestive tract: a multi-institutional study. Laryngoscope.
2021;131:E298-E306.

Cohen JS, Donnelly K, Patel SJ, et al. Firearms injuries involving young
children in the United States during the COVID-19 pandemic. Pediatrics.
2021;148:2020042697.

Gastineau KAB, Williams DJ, Hall M, et al. Pediatric firearm-related
hospital encounters during the SARS-CoV-2 pandemic. Pediatrics.
2021;148:€2021050223.

Bram JT, Johnson MA, Magee LC, et al. Where have all the fractures gone?
The epidemiology of pediatric fractures during the COVID-19 pandemic. J
Pediatr Orthop. 2020;40:373-379.

Wu C, Patel SN, Jenkins TL, et al. Ocular trauma during COVID-19 stay-
at-home orders: a comparative cohort study. Curr Opin Ophthalmol.
2020;31:423-426.

Kawalec AM. The changes in the number of patients admissions due to burns
in Paediatric Trauma Centre in Wroclaw (Poland) in March 2020. Burns.
2020;46:1713-1714.

Pizzol A, Rigazio C, Calvo PL, et al. Foreign-body ingestions in chil-
dren during COVID-19 pandemic in a pediatric referral center. JPGN Rep.
2020;1:¢018.

Spinelli M, Lionetti F, Pastore M, et al. Parents’ stress and children’s psy-
chological problems in families facing the COVID-19 outbreak in Italy. Front
Psychol. 2020;11:1713.

Huber SG, Helm C. COVID-19 and schooling: evaluation, assessment and
accountability in times of crises—reacting quickly to explore key issues for
policy, practice and research with the school barometer. Educ Assessment,
Eval Account 2020;32:237-270.

C Fong V, larocci G. Child and family outcomes following pandemics: a
systematic review and recommendations on COVID-19 policies. J Pediatr
Psychol. 2020;45:1124-1143.

Palas A, RavalJ, Aiyer RG, etal. Pediatric E.N.T. emergencies during COVID-19
pandemic: our experience [published online ahead of print January 4, 2021].
Indian J Otolaryngol Head Neck Surg. doi: 10.1007/s12070-020-02357-z.
Tennessee Department of Health. TDH Announces First Case of COVID-19 in
Tennessee. 2020. Available at: https://www.tn.gov/health/news/2020/3/5/tdh-
announces-first-case-of-covid-19-in-tennessee.html. Accessed February 28, 2021.
Caldwell M. Health Director Order 3: Safer at Home. 2020. Available at:
https://www.nashville.gov/departments/metro-clerk/legal-resources/emer-
gency-health-orders/order-3. Accessed February 28, 2021.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Federal Reserve Board. Federal Reserve Board - Currency in Circulation:
Value. Federal Reserve Economic Data. Available at: https://www.feder-
alreserve.gov/paymentsystems/coin_currcircvolume.htm. Published 2020.
Accessed June 27, 2021.

Cox J. Cash in circulation is soaring, and that usually means good things.
Available at: https://www.cnbc.com/2021/01/05/cash-in-circulation-is-soar-
ing-and-that-usually-means-good-things-for-the-economy.html. ~ Published
2021. Accessed June 27, 2021.

Kumar R, O’brien S. 2019 Findings from the Diary of Consumer Payment
Choice. 2019.

Dopfer C, Wetzke M, Zychlinsky Scharff A, et al. COVID-19 related reduc-
tion in pediatric emergency healthcare utilization - a concerning trend. BMC
Pediatr. 2020;20:427.

Lazzerini M, Barbi E, Apicella A, et al. Delayed access or provision of care
in Italy resulting from fear of COVID-19. Lancet Child Adolesc Health.
2020;4:e10—¢11.

Place R, Lee J, Howell J. Rate of pediatric appendiceal perforation at a chil-
dren’s hospital during the COVID-19 pandemic compared with the previous
year. JAMA Netw Open. 2020;3:¢2027948.

Gerall CD, DeFazio JR, Kahan AM, et al. Delayed presentation and sub-optimal
outcomes of pediatric patients with acute appendicitis during the COVID-19
pandemic. J Pediatr Surg. 2021;56:905-910.

Kramer RE, Lerner DG, Lin T, et al; North American Society for Pediatric
Gastroenterology, Hepatology, and Nutrition Endoscopy Committee.
Management of ingested foreign bodies in children: a clinical report of
the NASPGHAN endoscopy committee. J Pediatr Gastroenterol Nutr.
2015;60:562-574.

Cheng W, Tam PK. Foreign-body ingestion in children: experience with 1,265
cases. J Pediatr Surg. 1999;34:1472-1476.

Hershman M, Shamah S, Mudireddy P, et al. Pointing towards colonos-
copy: sharp foreign body removal via colonoscopy. Ann Gastroenterol.
2017;30:254-256.

Bujanda L, Arratibel P, Gil I, et al. Surgery and emergency gastrointes-
tinal endoscopy during the Covid-19 pandemic. Gastroenterol Hepatol.
2021;44:294-296.

American College of Surgeons. COVID-19 Guidelines for Triage of
Emergency General Surgery Patients. Available at: https://www.facs.org/
covid-19/clinical-guidance/elective-case/emergency-surgery. Published 2020.
Accessed March 23, 2021.

Walsh CM, Fishman DS, Lerner DG; NASPGHAN Endoscopy and
Procedures Committee. Pediatric endoscopy in the era of coronavirus
disease 2019: a North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition Position Paper. J Pediatr Gastroenterol Nutr.
2020;70:741-750.

Reeves PT, Nylund CM, Krishnamurthy J, et al. Trends of magnet ingestion in
children, an ironic attraction. J Pediatr Gastroenterol Nutr. 2018;66:e116—121.

Reeves PT, Rudolph B, Nylund CM. Magnet ingestions in children presenting
to emergency departments in the United States 2009-2019: a problem in flux.
J Pediatr Gastroenterol Nutr. 2020;71:699-703.

Cheng J, Liu B, Farjat AE, et al. National estimations of airway foreign
bodies in children in the United States, 2000 to 2009. Clin Otolaryngol.
2019;44:235-239.

O’Toole SJ, Karamanoukian HL, Allen JE, et al. Insurance-related dif-
ferences in the presentation of pediatric appendicitis. J Pediatr Surg.
1996;31:1032-1034.

www.jpgn.org


https://www.tn.gov/health/news/2020/3/5/tdh-announces-first-case-of-covid-19-in-tennessee.html
https://www.tn.gov/health/news/2020/3/5/tdh-announces-first-case-of-covid-19-in-tennessee.html
https://www.federalreserve.gov/paymentsystems/coin_currcircvolume.htm
https://www.federalreserve.gov/paymentsystems/coin_currcircvolume.htm
https://www.cnbc.com/2021/01/05/cash-in-circulation-is-soaring-and-that-usually-means-good-things-for-the-economy.html
https://www.cnbc.com/2021/01/05/cash-in-circulation-is-soaring-and-that-usually-means-good-things-for-the-economy.html
https://www.facs.org/covid-19/clinical-guidance/elective-case/emergency-surgery
https://www.facs.org/covid-19/clinical-guidance/elective-case/emergency-surgery

