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In the United States (US) as of December 2022, children represent
22% of the total population and comprise 17.2% of total
accumulated COVID-19 cases.1,2 Contrary to other respiratory
viruses, when compared to adults, infants and young children
typically experience milder symptoms when infected with SARS-
CoV-2.3 In this issue, Roversi et al. demonstrate that among a
cohort of Italian children, older age, the lack of fever and
respiratory symptoms, and the existence of other symptoms
predicted a lower viral load. The findings of this study suggest that
a lower viral load and clinical presentation are correlated among
pediatric patients, which may be related to overall clinical course.
Despite milder symptoms, children continue to face a growing

list of physical, mental, and social consequences due to the
ramifications of the COVID-19 pandemic. Children and adolescents
aged 0–17 years account for more than 1900 COVID-19-related
deaths in the US.2 Of those children infected, up to 10% required
hospitalization with a small percentage resulting in long-term
sequelae, including multi-system inflammatory syndrome (MIS-C)
and “Long COVID”.4 More than 9100 COVID-19-related MIS-C cases
have been reported in children with 74 resulting in death.2 In
addition to these medical consequences, from a mental health
perspective, adolescents are experiencing higher rates of anxiety
and depression due to the social implications of the pandemic.5,6

As research into the effects of the pandemic continues to expand,
this includes the impacts experienced by children and adolescents
extending beyond measurable outcomes of physical and mental
health.7,8

In June 2022, the Federal Drug Administration authorized
emergency use of both Moderna and Pfizer-BioNTech’s mRNA
COVID-19 vaccines in children as young as 6 months of age. Both
vaccines have been proven safe and effective in preventing SARS-
CoV-2 infection and serious illness.9,10 Regarding recently emer-
ging strains, BNT162b2 (Pfizer-BioNTech) is up to 60.1% effective
among children 5–11 years old and up to 59.5% effective in
adolescents 12–15 years old at preventing symptomatic Omicron-
variant infections.2,11 In addition, BNT162b2 is up to 93% effective
in preventing hospitalizations and up to 96% effective in
preventing critical illness due to the Delta variant in adolescents
12–18 years.2,10

Despite the effectiveness of COVID-19 vaccines, only 68.9% of
the US population age 5 years and older has completed a primary
series, defined as two doses of an mRNA vaccine or one single-
dose COVID-19 vaccine.2,12 Of those who have completed a

primary series, only 65.1% have received a bivalent booster and
are considered up-to-date regarding vaccination status.2,13 By age
group, only 3.0% of children less than 2 years old, 4.9% of children
2–4 years old, 32.3% of adolescents 5–11 years old, and 61.4% of
adolescents 12–17 years old have completed a primary series.2

Figure 1 highlights the vaccination rates by age group and
number of doses received.2,12 In contrast to older age groups
within the total US population, vaccination rates among children
and adolescents are the lowest.2,12

There are clear demographic disparities in vaccination status.
For example, although disparities by race and ethnicity are largely
absent for having received at least one dose, among children 5–17
years who have completed a primary series, an estimated 16% of
White, non-Hispanic individuals have received a bivalent booster
compared to 10.1% of Black, non-Hispanic and 8.3% of Hispanic
individuals.2 Only 29.1% of uninsured children 6 months to
17 years have received at least one dose compared to 42.9% with
non-Medicaid insurance.2 In rural areas, only 25.4% of children
have received at least one dose compared to 40.5% of those in
urban areas.2 Historically, Black, Hispanic, low-income, and rural
populations have exhibited lower vaccination rates, which is often
attributed to barriers to access, lack of information, and lack of
trust regarding vaccine safety.14,15 More recently, increasing
disbursement of misinformation via traditional and social media
platforms, and rising political influence have augmented vaccine
hesitancy.16 The combination of socioeconomic barriers, vaccine
hesitancy, misinformation, and the resulting lower vaccination
rates among children present complex challenges in protecting
children and adolescents from the multifaceted effects of the
COVID-19 pandemic.
COVID-19 testing and treatment availability are also continuing

problems for many individuals. The Health Resources and Services
Administration (HRSA) expansion of the COVID-19 Testing Supply
Program made at-home tests and rapid antigen tests available at
health centers and Medicaid-certified rural health clinics in an
attempt to reach populations living in poverty, racial and ethnic
minorities, and other groups with the greatest risk for severe
COVID-19-related outcomes.17 The Biden Administration made at-
home rapid antigen tests available once again via mail delivery for
a limited round of ordering beginning December 15, 2022.18 Still,
despite efforts to increase testing accessibility, racial and ethnic
minorities, and individuals in rural areas remain underrepresented
in COVID-19 testing data throughout the US.19
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The future lapse in federal government funding for COVID-19
testing, treatment, and vaccines will have widespread conse-
quences that will disproportionately impact uninsured and
underserved individuals.20 The HRSA COVID-19 program, which
reimbursed the cost of services provided to uninsured individuals,
relied on funds from the federal government and subsequently
stopped accepting claims on April 5, 2022. While some 15 states
still allow expanded Medicaid coverage to cover costs of COVID-19
testing, treatment, and vaccines for uninsured individuals, that
coverage will end once the Department of Health and Human
Services fails to renew the official Public Health Emergency (PHE).
Although individuals with insurance coverage currently are not
responsible for cost-sharing related to COVID-19 testing and
vaccines during the PHE under federal law, additional barriers to
access will likely arise once the PHE ends.
The federal government previously purchased a limited supply

of vaccines prior to the termination of funding and an additional
171 million bivalent booster doses; however, that limited supply
would not be sufficient to ensure up-to-date coverage for the
entire US population.21,22 Only 3.2% of children 5–11 years old and
6.0% of children 12–17 years old have received a bivalent dose
with an estimated 149 million doses already distributed.2

Although the cost of providing vaccines to uninsured individuals
will no longer be reimbursed, providers are required to offer
vaccines to all individuals at no cost under current federal law. To
compensate for the additional financial burden, some providers
may resort to billing patients for other COVID-19-related services.
For smaller practices, providing adequate reimbursement rates
will ensure these practices continue to provide the COVID-19
vaccine. In addition, given the rapid expiration of multi-dose vials,
an important cost consideration, providing access to single-dose
vials for pediatric providers must be a priority. Safety net
providers, which continue to offer services at no cost, will
undoubtedly see the steepest increase in financial burden due
to the cease of federally funded reimbursements. While

individuals with full Medicaid coverage will continue to have
access to tests and treatments throughout the PHE, and for
one year after, privately insured individuals, including those from
the Affordable Care Act (ACA) Marketplace, may face cost-sharing
and limited access to services without a prescription once the PHE
ends. However, because the CDC Advisory Committee on
Immunization Practices (ACIP) has recommended the vaccine,
commercial payers must provide coverage for the vaccine without
cost-sharing under the ACA.
Once the federally funded supply of tests, treatments, and

vaccines is exhausted, uninsured individuals will face the biggest
barriers to access and will most likely be required to pay out-of-
pocket for all services. As illustrated by current and historical
vaccination rates, uninsured children will see a disproportionate
increase in barriers preventing access to future COVID-19 vaccines.
Uninsured individuals without a primary care physician will also be
at a greater disadvantage in accessing services that require a
prescription once the PHE ends. Uninsured children and racial and
ethnic minority children, who already exhibit some of the lowest
vaccination rates, will experience a further exacerbation in
disparities related to vaccine access. Therefore, the remaining
federal supply should be prioritized for these vulnerable groups.
US insurance companies and healthcare providers will also begin
ordering tests, treatments, and vaccines from manufacturers on an
as-needed basis resulting in diminishing supplies and rising costs
as demand increases. Therefore, it will be important to continue
working with manufacturers to ensure the supply chain remains
active and functional.
The ACIP’s recommendation to add the COVID-19 vaccine to the

Vaccines for Children (VFC) program and child/adolescent routine
immunization schedules is an important first step in ensuring
access to the vaccine.23 However, considering current vaccination
rates among children and adolescents, securing sufficient funds
for all children to receive primary doses and additional doses each
year should remain a priority. The VFC program should be
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Fig. 1 Child COVID-19 vaccination by age group. Bar chart of percentage of COVID-19 vaccinations by age group determined by the total
count of vaccinations within each age group devided by United States Census Bureau estimates for total population within age each group.
The green bar represents the percentage of children who have completed the primary COVID-19 vaccine series and received an updated
(bivalent booster dose). The orange bar represents the percentage of children with a completed primary series, defined as those who have
received the second dose of the 2 dose COVID-19 vaccine series. The blue bar represents the percentage of children who have received at
least one dose of COVID-19 vaccine series.2
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expanded to allow providers to administer vaccines to all
underinsured children, instead of referring those children to a
Federally Qualified Health Center or Rural Health Clinic.24 In
addition, the VFC regional maximum charges should be increased
to allow adequate Medicaid coverage of vaccine administration
costs. Further steps to reduce financial and logistical barriers faced
by patients and providers must be explored and implemented.
Children and adolescents will continue to face the impacts of the
pandemic and COVID-19 until equitable vaccine access can be
ensured regardless of insurance and socioeconomic status.

DATA AVAILABILITY
The datasets analyzed during the current study are available in the Centers for
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