
Prescription Drug Dispensing to US
Children During the COVID-19
Pandemic
Kao-Ping Chua, MD, PhD,a,b Anna Volerman, MD,c,d Rena M. Conti, PhDe

abstractBACKGROUND: After the US coronavirus disease 2019 outbreak, overall prescription dispensing
declined but then rebounded. Whether these same trends occurred for children is unknown.

METHODS: Using the IQVIA National Prescription Audit, which contains monthly dispensing
counts from 92% of US retail pharmacies, we assessed changes in the monthly number of
prescriptions dispensed to US children aged 0 to 19 years during 2018–2020. We compared
dispensing totals in April to December 2020 and April to December 2019 overall, by drug
class, and among drug classes that typically treat acute infections (eg, antibiotics) or chronic
diseases (eg, antidepressants).

RESULTS: Between January 2018 and February 2020, the median monthly number of
prescriptions dispensed to children was 25744758. Dispensing totals declined from
25684219 to 16742568 between March and April 2020, increased to 19657289 during
October 2020, and decreased to 15821914 during December 2020. Dispensing totals during
April to December 2020 (160630406) were 27.1% lower compared with April to December
2019 (220284613). Among the 3 drug classes accounting for the most prescriptions in 2019,
the corresponding percentage changes were �55.6% for antibiotics, �11.8% for attention-
deficit/hyperactivity disorder medications, and 0.1% for antidepressants. Among drug classes
that typically treat acute infections and chronic diseases, percentage changes were �51.3%
and �17.4%, respectively.

CONCLUSIONS: Prescription dispensing to children declined by one-quarter in April to December
2020 compared with April to December 2019. Declines were greater for infection-related
drugs than for chronic disease drugs. Decreased dispensing of the latter is potentially
concerning and warrants further investigation. Whether reductions in dispensing of infection-
related drugs are temporary or sustained will be important to monitor going forward.
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WHAT’S KNOWN ON THIS SUBJECT: After the US outbreak
of coronavirus disease 2019, overall prescription
dispensing declined sharply but then rebounded. Whether
these same trends occurred for children is unknown.

WHAT THIS STUDY ADDS: The number of prescriptions
dispensed to US children during April to December 2020 was
27.1% lower compared with April to December 2019. Among
drug classes prescribed for acute infections (eg, antibiotics)
and chronic diseases (eg, antidepressants), the percentage
changes were�51.3% and�17.4%, respectively.
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Prescription drugs are one of the
most commonly used medical
services among US children. In an
analysis of children included in the
2011–2014 NHANES, 21.9% had
prescription drug use in the 30 days
before the interview.1 Commonly
used prescription drugs in children
include those prescribed for acute
infections, such as antibiotics, as
well as those prescribed for chronic
disease management, such as
antidepressants.1

After the US outbreak of coronavirus
disease 2019 (COVID-19), the total
number of prescriptions dispensed
to Americans declined sharply and
subsequently rebounded to levels
that were just 5% below their
baseline in 2019.2 However,
whether these same trends occurred
for children is unknown. Multiple
studies indicate that children have
experienced greater decreases in
outpatient visits during the COVID-
19 pandemic than other age
groups.3,4 Because outpatient visits
represent opportunities for
prescribing, prescription drug
dispensing to children may not have
rebounded to the same degree as it
has for the population as a whole.
Documenting whether changes in
dispensing to children has occurred
may be particularly important for
drugs that are essential to manage
common chronic diseases, such as
depression.

The objective of this study was to
assess changes in prescription drug
dispensing to children after the
COVID-19 outbreak, both overall and
for drug classes typically prescribed
for acute infections and chronic
diseases. To achieve this objective,
we analyzed 2018–2020 national
pharmacy dispensing data. Although
previous studies have documented
pandemic-related changes in
dispensing overall and for specific
drugs,2,5–7 this study represents the
first to our knowledge to specifically

examine changes in dispensing to
children.

METHODS

Data Sources

We analyzed data from the IQVIA
National Prescription Audit (NPA).
This database contains monthly
counts of prescriptions dispensed
from 92% of US retail pharmacies,
70% of mail-order pharmacies, and
70% of pharmacies in long-term care
facilities. For retail pharmacies,
coverage of chain pharmacies and
food stores with pharmacies is more
complete than coverage of
independent pharmacies. By
comparing dispensing totals from
included pharmacies with national
sales data, IQVIA projects the former
so that NPA data are representative of
all retail, mail-order, and long-term
care pharmacies. Because data were
deidentified, the Institutional Review
Board of the University of Michigan
Medical School exempted this study
from review.

In the NPA, age is reported in
predefined bands (eg, 0 to 2 years);
we defined children as those aged 0
to 19 years. Dispensing channel
(retail, mail order, long-term care
pharmacy) and payer type are also
reported. Payer type is categorized
as cash, Medicaid fee for service,
Medicare Part D, and third party, a
category that includes Medicaid
managed care and commercial
insurance. IQVIA uses a proprietary
system to assign products to 1 of
277 classes (IQVIA minor class). For
simplicity, we combined 13
systemic antibiotic classes (eg,
penicillins and cephalosporins)
into a single class, leaving 265
classes. Of these classes, 232
accounted for at least 1 dispensed
prescription to a child between
2018 and 2020. We excluded the
class for vaccine prescriptions,
leaving 231 classes.

Categorization of Drug Classes

We assigned the 231 drug classes to
1 of 3 categories:

1. acute infection related, defined
as drugs typically prescribed to
treat acute viral, bacterial,
fungal, or parasitic infections
and drugs typically prescribed
to treat the symptoms of these
infections (eg, cough);

2. chronic disease related, defined
as drugs typically prescribed to
treat conditions included in the
Pediatric Medical Complexity
Algorithm, a validated
administrative algorithm for
identifying children with
chronic diseases8; and

3. other, including prescriptions
for noninfectious chronic
diseases not included in the
Pediatric Medical Complexity
Algorithm (eg, allergic rhinitis,
anxiety, migraines),
contraceptives, and pain
medications.

Two authors (K.C. and A.V.), one a
primary care pediatrician and the
other a primary care physician
dually boarded in internal medicine
and pediatrics, independently
assigned drug classes to categories.
Discrepancies were resolved via
consensus. For all 231 drug classes,
initial classification decisions were
concordant for 211 (91.3%). For the
30 classes accounting for the most
prescriptions dispensed to children
in 2019, initial decisions were
concordant for 29 (97%).
Supplemental Table 3 lists drug
classes assigned to each category.

Changes After COVID-19 Outbreak

We assessed changes in dispensing
in 2 ways. First, we calculated the
unadjusted year-over-year
percentage change in the number of
prescriptions dispensed to children
in April to December 2020
compared with April to December
2019 (ie, dispensing in April to
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December 2020 minus dispensing in
April to December 2019, divided by
dispensing in April to December
2019). We similarly calculated the
percentage change in dispensing
totals in April to August 2020
compared with April to August 2019
and in September to December 2020
compared with September to
December 2019. For each month in
2020, we also calculated the year-
over-year percentage change in
dispensing compared with the same
month in 2019. Year-over-year
percentage changes are useful when
assessing drugs for which
dispensing varies by season, such as
antibiotics.9 However, if dispensing
were already decreasing or
increasing before the COVID-19
outbreak, this metric would capture
both these trends and any effects of
the outbreak.

Consequently, we conducted a
second analysis that accounted for
prepandemic trends. Specifically, we
conducted an interrupted time
series analysis, assessing for abrupt
level and slope changes in
dispensing during April 2020.10

Analyses employed linear
segmented regression models using
Prais-Winsten estimators with
robust SEs.11 Models accounted for
first-order autocorrelation and
included an indicator for quarter to
account for seasonality.

We repeated analyses among
subgroups defined by age group,
dispensing channel, payer type, and
drug class category. We also
repeated analyses among the top 30
drug classes in 2019. Among these
30 classes, we identified those with
the greatest percentage increases
and decreases in dispensing totals in
April to December 2020 compared
with April to December 2019. We
only assessed the top 30 classes
because small absolute changes
could translate to large percentage
changes for infrequently used drug
classes.

Statistical Analysis

To provide context for analyses of
pandemic-related changes, we used
descriptive statistics to describe
prepandemic dispensing to children
in 2019. For analyses, we used SAS
9.4 (SAS Institute, Inc, Cary, NC) and
R 4.0.1. Two-sided tests were
performed; significance was defined
as a 5 .05.

Sensitivity Analysis

To assess whether results would
differ substantially when accounting
for population growth, we compared
the number of dispensed
prescriptions per 100 000 US
children in April to December 2020
versus April to December 2019. We
obtained monthly population
denominators using US Census
Bureau estimates (see Sensitivity
analysis section in the Supplemental
Information for details).12

RESULTS

Prescription Drug Dispensing in
2019

The sample included 296 993 253,
299 188 743, and 240 238 895
prescriptions dispensed to children
in 2018, 2019, and 2020,
respectively. The 299 183 743
prescriptions dispensed to children
in 2019 represented 7.2% of the
4 146 930 150 prescriptions
dispensed to all age groups during
2019. Of the 299 183 743
prescriptions, children aged 0 to 2, 3
to 9, and 10 to 19 years accounted
for 32 989 896 (11.0%), 86 362 416
(28.9%), and 179 836 431 (60.1%),
respectively. Retail pharmacies
accounted for 288 395 541 (96.4%),
whereas third-party payers
accounted for 249 331 643 (83.3%).
Drug classes categorized as acute
infection related, chronic disease
related, and other accounted for
86 775 782 (29.0%), 136 055 210
(45.5%), and 76 357 751 (25.5%) of
the prescriptions, respectively.

The top 30 drug classes collectively
accounted for 91.1% of all
prescriptions dispensed to children
in 2019. The top 5 classes, which
collectively accounted for 48.6% of
dispensed prescriptions, were
systemic antibiotics (18.4%),
attention-deficit/hyperactivity
disorder (ADHD) medications
(12.5%), antidepressants (6.5%),
antiasthmatics (eg, inhaled
corticosteroids and montelukast;
5.8%), and inhaled short-acting
b-agonists (5.4%). The Additional
details section in the Supplemental
Information includes additional
details on dispensing to children
and the estimated per-capita rate of
this dispensing in 2019.

Changes in Dispensing After
COVID-19 Outbreak

Figures 1A, 2A, 3A, and 4A display
dispensing trends overall, among the
3 age subgroups, among the 3 drug
class categories, and among the top
5 drug classes in 2019. Figures 1B,
2B, 3B, and 4B display the
respective year-over-year
percentage changes in dispensing
during each month in 2020
compared with the same month in
2019. Table 1 displays year-over-
year percentage changes and
coefficients for segmented
regression models overall and
according to age group, channel, and
payer type. Table 2 displays the
same for the 3 drug class categories
and the top 30 drug classes in 2019.
Supplemental Tables 6 and 7
contain the raw numbers used to
calculate year-over-year percentage
changes in Tables 1 and 2.

During January 2018 to February
2020, the monthly number of
prescriptions dispensed to children
ranged between 20 988 338 and
28 227 877 (median: 25 744 758).
Dispensing totals varied by season,
with nadirs in June and July and
peaks in January. Between March
and April 2020, dispensing totals
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decreased by 8 941 651, from
25 684 219 to 16 742 568.
Dispensing totals subsequently
rebounded, reaching 19 657 289
during October 2020. These totals
then decreased to 15 821 914 during
December 2020, a level below that
during April 2020 (Fig 1A).

Dispensing totals were 27.1% lower
in April to December 2020
compared with April to December
2019, 24.7% lower in April to
August 2020 compared with April to
August 2019, and 29.8% lower in
September to December 2020
compared with September to

December 2019. In segmented
regression models, the COVID-19
outbreak was associated with an
abrupt drop of 5 329 970 dispensed
prescriptions (P < .001) and a
negative but nonsignificant slope
change in dispensing totals
(�333 017 prescriptions per month;
P 5 .23) (Table 1).

In April to December 2020
compared with April to December
2019, dispensing totals for children
aged 0 to 2 years, 3 to 9 years, and
10 to 19 years decreased 48.7%,
40.6%, and 16.8%, respectively.
Dispensing totals for retail
pharmacies decreased 27.8%, but for
mail-order pharmacies, totals
decreased just 0.1%. Prescriptions
paid with cash experienced the
largest relative declines in
dispensing totals of all payer types
(�32.5%) (Table 1).

In April to December 2020
compared with April to December
2019, dispensing totals for acute
infection–related drug classes
declined by 51.3%. For drug classes
categorized as chronic disease
related and other, dispensing totals
declined by 17.4% and 18.9%,
respectively. Among the top 5 drug
classes in 2019, declines were
�55.6% for antibiotics, �11.8% for
ADHD medications, 0.1% for
antidepressants, �23.5% for
antiasthmatics, and �40.2% for
inhaled short-acting b-agonists.
Among the top 30 drug classes in
2019, the median percentage change
in dispensing totals between April to
December 2020 and April to
December 2019 was �21.6%. For 28
of the 30 classes, this percentage
change was negative. Classes with
the greatest percentage decreases
were influenza antiviral agents
(�97.0%), antitussives (�77.6%),
and eye anti-infectives (�63.3%).
The 2 classes for which the
percentage change was positive
were antiacne medications (0.2%)
and antidepressants (0.1%). In

FIGURE 1
Changes in overall prescription drug dispensing to US children aged 0 to 19 years after the COVID-19
outbreak, IQVIA NPA. A, Monthly number of prescriptions dispensed during 2018–2020. B, Year-over-year
percentage change in dispensing totals between each month in 2020 and the corresponding month in
2019.
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addition to antidepressants,
dispensing of other mental health-
related drug classes, including
tranquilizers (�0.4%) and
antipsychotics (�3.0%), changed
minimally.

Sensitivity Analysis

The number of dispensed
prescriptions per 100 000 children
declined �27.5% between April to

December 2020 and April to
December 2019, compared to
�27.1% when considering the
number of dispensed prescriptions
(Sensitivity analysis section in the
Supplemental Information).

DISCUSSION

This study provides a national
picture of prescription drug

dispensing to US children before and
during the COVID-19 pandemic.
Findings indicate that this
dispensing declined sharply in April
2020, increased through October
2020, and declined to levels that
were lower than in April 2020 by
the end of 2020. Dispensing totals
during April to December 2020
were 27.9% lower than those during
April to December 2019. Declines in
dispensing were greater for drug
classes typically prescribed for acute
infections than for classes typically
prescribed for chronic disease
management.

The decline in dispensing of
infection-related drugs is consistent
with studies revealing large
decreases in pediatric office and
emergency department visits for
infections.3,13,14 For some of these
drugs, declines in dispensing may be
welcome given their potential harms
and lack of efficacy. For example,
antitussive drugs, for which
dispensing declined 77.6% in April
to December 2020 compared with
April to December 2019, are
ineffective in pediatric patients and
are associated with serious side
effects in young children.15,16 From
the perspective of health care
quality, the sharp decline in
dispensing of these medications may
represent a silver lining of the
COVID-19 pandemic.

Interpreting the 55.6% decline in
antibiotic dispensing to children
requires some caution. This decline
would be concerning if it reflected
delays in seeking care for serious
infections, potentially leading to
morbidity or even mortality.
Although possible, evidence
supporting this notion is scant. If
delayed diagnoses of serious
infections were prevalent, one might
expect to see increases in
hospitalizations for such infections.
Yet analyses have revealed dramatic
decreases in pediatric admissions

FIGURE 2
Changes in prescription drug dispensing to US children aged 0 to 19 years after the COVID-19 out-
break by age group, IQVIA NPA. A, Monthly number of prescriptions dispensed during 2018–2020.
B, Year-over-year percentage change in dispensing totals between each month in 2020 and the corre-
sponding month in 2019.
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for infections and for acute
respiratory failure during 2020.17,18

A more likely explanation is that the
sharp declines in antibiotic
dispensing reflects reductions in the
incidence of infections due to
COVID-19 risk–mitigation measures,
such as social distancing measures
and face covering use.13,19 Reduced
incidence of infections would lead to

fewer visits and opportunities for
antibiotic prescribing, whether for
antibiotic-appropriate conditions,
such as strep throat, or for
antibiotic-inappropriate conditions,
such as acute upper respiratory
infection.20–22 The resulting
decrease in antibiotic exposure, in
turn, would reduce the incidence of
antibiotic-related adverse events
and slow the spread of antimicrobial

resistance,23 developments that
could also be seen as a silver lining
of the pandemic.

Dispensing of infection-related drugs
to children could rebound if social
distancing measures are lifted and
the incidence of infection increases.
However, dispensing of these drugs
may not necessarily return to
prepandemic levels, at least not in
the short-term. For example, if
COVID-19 risk–mitigation measures
continue in schools and day cares,
this may lower the incidence of
conditions for which antibiotics are
frequently prescribed, such as otitis
media, sinusitis, and upper
respiratory infections.20,22

Additionally, barriers to accessing
pediatric outpatient care during the
pandemic may have forced some
parents to adopt a de facto watchful
waiting strategy when their children
developed acute infections, which, in
turn, could increase their comfort
with this strategy going forward.
These possibilities should be
explored in future research.

Similar to infection-related drug
classes, dispensing of chronic
disease–related drug classes to
children declined in April to
December 2020 compared with
April to December 2019, but to a
much lesser degree. Owing to data
limitations, interpreting these
changes is challenging. For example,
data lacked patient-level information
on outcomes, such as disease
exacerbations, and information on
whether dispensing represented
new use among patients with
incident diagnoses versus continuing
use among patients with established
diagnoses. Additionally, data lacked
information on days supplied. Unlike
infection-related drugs, which
typically are intended for one-time
use, increased dispensing of chronic
disease drugs may represent
stockpiling due to concerns about
future medication access, whereas
decreased dispensing could reflect

FIGURE 3
Changes in prescription drug dispensing to US children aged 0 to 19 years after the COVID-19 out-
break by drug class category, IQVIA NPA. A, Monthly number of prescriptions dispensed during
2018–2020. B, Year-over-year percentage change in dispensing totals between each month in 2020
and the corresponding month in 2019.
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shifts to fewer but larger
prescriptions (eg, a 90-day instead
of a 30-day supply). As potential
evidence that such shifts occurred,
the number of prescriptions
dispensed in mail-order pharmacies,
which often provide 90-day drug
supplies, changed little between
April to December 2019 and April to
December 2020. In contrast,

dispensing in retail pharmacies
declined by 27.8%.

To illustrate the difficulty of
interpreting changes in dispensing
of chronic disease drugs, consider
antidepressants, for which
dispensing changed little after the
COVID-19 outbreak. An optimistic
view is that this finding suggests

few children on established
antidepressant regimens
discontinued use. However, studies
suggest that the mental health of
children has worsened during the
pandemic, particularly among
adolescents.24–26 Consequently,
findings may indicate that
antidepressant dispensing has not
risen to meet increased need.

As another example, consider the
10.8% decrease in dispensing for
ADHD medications in April to
December 2020 compared with
April to December 2019. This may
reflect reduced overall need for
medications among children with
ADHD and/or reduced need to have
ADHD medications at school given
the transition to remote learning in
many localities. However, declines in
dispensing may also reflect
disruptions in medication access
among children with ADHD or
decreased opportunities to detect
new cases.27

To better understand pandemic-
related changes in pediatric chronic
disease drug use, research using
alternative data sources is needed.
For example, electronic health
record data can be used to identify
decreases in the frequency of refill
requests among children on
established drug regimens for
chronic disease. For children with
such decreases, clinicians could
contact families to determine if
there is reason for concern (eg,
medications were not affordable) or
not (eg, improved disease control).
As another example, insurance
claims databases can be used to
assess changes in incident diagnoses
of chronic diseases and evaluate the
association between changes in
chronic disease drug use and
disease exacerbations.

In subgroup analyses, dispensing
totals declined more precipitously
among young children aged 0 to 9
years compared with older children

FIGURE 4
Changes in prescription drug dispensing to US children aged 0 to 19 years after the COVID-19 outbreak
among the top 5 drug classes in 2019, IQVIA NPA. A, Monthly number of prescriptions dispensed during
2018–2020. B, Year-over-year percentage change in dispensing totals between each month in 2020
and the corresponding month in 2019. SABA, short-acting b-agonist.
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aged 10 to 19 years. This difference
may partly be driven by declines in
antibiotic dispensing. Because young
children have a higher rate of
antibiotic use than older children,28

declines in antibiotic dispensing
might affect overall dispensing totals
to a greater degree in young
children.28 Dispensing totals also
declined more sharply for
prescriptions paid with cash than
for other payer types. This finding is
unlikely to reflect increased
insurance coverage among children
considering that pandemic-related
job losses have likely increased the
number of children who are
uninsured.29 A potential explanation
is that children who were already
uninsured were even more likely to
face cost-related barriers to
accessing drugs because of
increased family financial hardship
during the pandemic.

Dispensing to children declined
sharply in November to December
2020. According to IQVIA,
dispensing to adults similarly
declined (A. Campbell, MS, personal
communication, 2021). Potential
explanations include the surge in
COVID-19 cases at the end of
2020,30 which may have deterred

families for seeking care for
children. The decline during
November to December 2020
highlights the importance of
monitoring prescription dispensing
to children in future research.

This study has several strengths.
First, we used a national all-payer
database that captures the vast
majority of US dispensing. Second, we
provide timely data through the end
of 2020. Finally, we provide the most
recent national data on pediatric drug
use. Unlike previous studies on this
topic that relied on self-reported
survey data,1 we report objectively
measured dispensing data.

Despite these strengths, this study has
limitations. First, as noted above,
analyses were limited by lack of
information on clinical outcomes, days
supplied, disease severity, and
whether dispensing reflected new
versus ongoing use. Second,
categorization of drug classes
employed a consensus-based
approach, and heterogeneity in
indication among drugs within classes
is possible. Notably, however, the 2
raters agreed on the vast majority of
initial classification decisions for the
top 30 drug classes in 2019. Finally, a

small number of pharmacies were not
captured by our database. However,
as discussed above, dispensing counts
are projected so that they are
representative of all US retail, mail-
order, and long-term care pharmacies.

CONCLUSIONS

Decreased dispensing of chronic
disease drugs to children during the
pandemic is potentially concerning
and warrants further investigation.
On the other hand, declines in
dispensing of infection-related
drugs, such as antitussives and
antibiotics, may be welcome
developments. These declines reveal
that substantial reductions in
prescribing of these drugs are
possible. Whether these reductions
are temporary or sustained will be
important to monitor going forward.
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