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Indirect effects of the COVID-19 pandemic on children relate to
the child’s age and experience
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The COVID-19 pandemic has had immeasurable effects on
individuals and families that go well beyond the actual viral
infection. Now in 2023, we are entering the fourth year of the
global COVID-19 pandemic! Babies born in 2020 are preparing to
celebrate their third birthdays. Children who started kindergarten
virtually in 2020 are now in the third grade, and adolescents who
were starting high school at the onset of the pandemic may be
near graduation and determining their future employment or
making their post-graduation educational plans. The COVID-19
pandemic has had significant indirect effects on multiple areas of
child development, school readiness, educational attainment,
socialization skills, mental health, in addition to risks based on
social determinants of health. The childhood experience of the
COVID-19 pandemic relates to the child’s age at the time of this
experience, their family support structure, overall health, oppor-
tunities for e-learning and learning at home, and their community
environment. In different parts of the world, the evolution of the
child’s experience was different, with some areas having a much
longer quarantine period and closure of schools than in other
areas. All of these factors impact the child of 2023 and beyond.
Pediatricians and primary care physicians, teachers, and other
healthcare professionals need to consider the child’s “COVID-19
pandemic experience” as a part of important factors that can
affect their neurodevelopment, academic performance, physical,
and mental health. With the pandemic experience in mind, we
must support children’s development as their needs may be
different than that of prior generations.
Pre-pandemic, pediatricians advocated for limits on screen time

for young and school-age children based on multiple studies
showing effects across the span of childhood. With the onset of
the COVID-19 pandemic and the need for virtual learning, with
reduced opportunities for in-person activities and sports, screen
time use saw a major rise for children of all ages, from toddlers to
adolescents. Children under the age of 2 years do not learn well
from screen watching and benefit most from in-person interac-
tions.1 Early language and social development really require in-
person experiences and peer-play time.2 In a cohort study of 1994
mother–child pairs, children with two or more hours of screen
time a day were more likely to have behavioral problems, delayed
developmental milestones, and lower vocabulary knowledge
compared to children with lower amounts of daily screen time.3

In another study of preschoolers, screen time at age three years
was predictive of anger, temperament, and frustration at age four
years.4 Excessive screen time is also not good for the eyes; it may
cause eye fatigue and blue light exposure can affect circadian
rhythms and sleep.5 The pandemic thus created a difficult
situation with young children at home, preschools closed, and
parents needing to telework, all of which lead to increased screen
usage even among young children.

During this time, many school learning materials made a move
to digital formats including storybooks and textbooks. Children
learned to use digital platforms for completing assignments and
had fewer opportunities for reading and writing on paper.
Handwriting was a fine motor skill that certainly suffered during
the pandemic for many children. There has been an increase in
children with developmental delays, learning disabilities, and
behavioral disorders that may be a sequela of multiple changed
experiences during the early years of the COVID-19 pandemic for a
child who may have already had some underlying risk. As pediatric
care providers, we need to thoroughly assess the multiple
domains of development at well-child checks or when a child
presents that hasn’t been seen in a while, screen for autism
spectrum disorder, and ask about screen use, home environment,
and behavior.
For adolescents, the pandemic and excessive screen time may

have other important long-term physical and mental health
implications at a time of life in which they are shaping themselves
into the young adults that they will be regarding friend groups,
healthful behaviors, habits, and hobbies. In a pre-pandemic cross-
sectional study of US high school youth, the use of screen devices
for five or more hours a day was associated with obesity, poor
sleep, and lower physical activity.6 In a prospective cohort study
from the Adolescent Brain Cognitive Development (ABCD) Study
of 11,633 children aged 9–11 years, higher screen time was
associated with higher odds of reporting suicidal behaviors in
follow-up. This finding pointed out concerns about excessive
screen time, which was amplified during the pandemic, and risks
to mental health.7 In another study of children of similar age in the
ABCD cohort, screen time including video games and watching
videos was associated with the development of obsessive-
compulsive disorder.8 Clearly, children of different ages, especially
with heightened screen device use during the pandemic, are at
risk for, or may already be experiencing the effects of excessive
screen time on their mental and physical health. It is important for
pediatricians, adolescent specialists, and other healthcare provi-
ders to ask about total screen time, physical activity opportunities,
and nutrition, and to provide counseling on healthful behaviors.
Hopefully, with the return to in-person school, social opportu-
nities, athletics, and student interest clubs, children and adoles-
cents will go back to their lower pre-pandemic screen usage.
However, excessive screen use may be a new “habit” of youth
during the pandemic that may be hard to break.
Babies, just born into the world during the pandemic, had their

early life experiences altered. For some, babies were immediately
quarantined away from their birthing mother due to maternal
SARS-CoV-2 infection, until practices changed, and we learned
more about the risks of infection in babies. For a number of
mother-infant pairs, this likely affected breast-feeding success and
duration, and other important elements of maternal infant
bonding.9 Many babies had reduced exposure to family members
and family friends outside of their immediate households, and a
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lack of exposure to older generations of their family. Human faces
may have been observed half-masked, instead of learning from
full-face smiles to which babies are naturally drawn.10 Maternal
depression and family stress may have also altered the home
environment during early critical years.9 Studies have shown that
birth during the pandemic and with exposure to a mother with
SARS-CoV-2 in pregnancy may increase the risk for lower
developmental milestone achievement in infancy.11–13 Some
families, however, report some benefits of the pandemic, such
as a feeling of more togetherness, so there may be positive
experiences that occurred for families too.14 With daycares and
preschools closed, many families had more time together than
they may not have had due to workplace obligations and children
at school. Some hidden benefits to families of the pandemic may
thus be present underneath the surface.
While the potential indirect effects of the COVID-19 pandemic are

too many to name and fully discuss in the confines of this editorial,
the indirect effects point to an important future direction and
necessary support for ongoing pediatric research. The generation of
children with their age-specific experience of the COVID-19 pandemic
needs to be followed and assessed for effects on their neurodevelop-
ment, educational attainment, social development, physical and
mental health, and for the impact on their future employment,
terminal educational achievements, and life-longmental and physical
health. Investigators of child development of any pediatric condition
and of controls need to include the potential impact of the COVID-19
pandemic on their cohorts and how that may be a factor affecting
different elements of child outcome. Now more than ever,
pediatricians and other healthcare professionals need to be vigilant
in providing developmental, behavioral, and mental health screening
at any opportunity when in contact with a child or adolescent.15

Expansion of rehabilitative therapies for children with language and
other developmental delays and for children/adolescents withmental
health issues are needed to support the increased needs of this
generation of children.
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