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Abstract: The COVID-19 pandemic is an unprecedented time in global history and has
many emerging challenges and consequences. While much of the world was focused on the
physiological effects and medical interventions or preventions, this article highlights the
effects on pediatric mental health. While research is still ongoing, preliminary data suggest
a significant impact on the psychosocial wellbeing of the pediatric population. This article
hopes to highlight the underlying etiology for this effect and possible mitigations including
emphasis on mHealth as well as the future of telemedicine.

Keywords: pediatric, children, adolescents, infants, youth, coronavirus, COVID, COVID-19,
pandemic, mental, mental health, psychosocial, psychiatry, psychology, stress, well-being,
depression, anxiety, social isolation, social media, racism, digital, mhealth, ehealth, mobile

health, interventions, parenting, parents

Introduction

Coronavirus was a novel viral illness that plagued the world in 2019. This virus
caused a spectrum of respiratory symptoms, ranging from mild cold-like symptoms
to respiratory failure. The medical and public health communities were forced to
turn on a dime to address the virus, focusing on research around mitigating the
physiological effects through medical interventions and prevention. However, the
virus’ effect on mental health has not been fully investigated. While there was
reportedly a decrease in the number of psychiatric disorders during the COVID-19
pandemic, this is likely due to under- or missed diagnoses.' Furthermore, the effects
of the pandemic on pediatric mental health are profound and multifactorial.”

Prior to the COVID-19 pandemic, pediatric mental health among children and
adolescents has been a growing concern among pediatricians and other health-care
providers. Within the United States, 16.5% of children have at least one mental
health disorder, with anxiety and depression being the most common.® Estimated
rates of anxiety vary between 5.7% and 12.8% for those 18 and younger.*
Depression, while less common in pre-pubertal children (~1-2%), rises to 4-5%
after puberty and can get as high as 17% in early adulthood.’ Despite the fact that
eating disorders (ie, anorexia nervosa and bulimia) are much less common as
compared to anxiety and depression, they have been growing in prevalence. The
median age of onset is 12 years old and the lifetime prevalence is 0.3% and 0.9%

for anorexia and bulimia, respectively. According to a 2016 national survey, 49.4%
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of children diagnosed with mental health disorders did not
receive the needed treatment.’

Screening questionnaires are helpful tools for pediatri-
cians in the community and aid in the diagnosis of mental
health disorders. Currently, there are not many recommen-
dations or requirements for screening in pediatric popula-
tions. The American Academy of Pediatrics recommends
screening all patients greater than 12 years old for depres-
sion. This universal screening tool is essential for identify-
ing teenagers at risk for suicidal ideation (SI) and can help
caregivers intervene at crucial times. Additionally, there
are recommendations to universally screen adolescents for
other mental health disorders using the Pediatric Symptom
Checklist (PSC-17). If there is a suspicion for other under-
lying disorders, providers have other screening tools avail-
able, such as the Screen for Child Anxiety Related
Disorders (SCARED) questionnaire to assess for symp-
toms of anxiety and the Vanderbilt Questionnaire to screen
(ADHD).
While these tools do exist, it is clear that many children

for Attention-Deficit/Hyperactive Disorder

are not getting the help and treatment needed.

Methods

On June 25, 2021, comprehensive literature search was
conducted to identify publications that investigated child
and adolescent mental health during the COVID-19 pan-
demic using PubMed and Google Scholar. Keywords
search included: “pediatric mental health,” “COVID-19,”
“Coronavirus,” “Anxiety,” “Depression.” Inclusion criteria
for this review were as follows: 1) participants of children
or adolescents; 2) studies of any quantitative design; 3)
published in English language; 4) conducted nationally or
internationally.

Pediatric Mental Health During

COVID-19 Pandemic

The COVID-19 pandemic has had many implications for
pediatric populations including school closing, decreased
socialization, family deaths, etc. The consequences on
mental health are incredibly important to explore in order
to adequately treat and care for this patient population.
While there are not many large studies on the effect of the
pandemic on mental health outcomes, there are many
investigators attempting to identify implications and pos-
sible solutions.

Many studies have shown that there is a worsening of
underlying conditions, such as anxiety and depression,

among children and adolescents. One survey distributed
by a mental health charity, YoungMinds, assessed 2111
participant who were less than 25 years old with diagnosed
psychiatric conditions. Their survey showed that 83% of
participants said that they experienced a worsening of their
condition during the pandemic and 26% responded that
they were not able to access the support services needed.’
Another survey questioned parents about their children’s
mental health and 14% of parents reported worsening of
underlying disorders during the pandemic.®

There has also been research showing both an increase
in anxious and depressive symptoms during the times of
COVID-19. Research in China showed that prior to the
pandemic, rates of pediatric depression were estimated to
be 13.2%, however, this rate increased to 22.28% during
the pandemic.” A second study performed in China sup-
ported these results and demonstrated through survey use
that out of 1771 adolescents, 28.3% experienced anxious
symptoms and 30.8% experienced depressive symptoms. '
Additionally, studies in the UK have shown that there has
been an increase in depressive symptoms by 75% among
children in assessments taken before and during
lockdown."" Symptoms of anxiety also increased during
quarantine. Self-reported data from Germany showed that
rates of anxiety symptoms increased from 15% to 24%
during COVID-19 using SCARED surveys.'? Even fol-
lowing school re-openings, adolescents continued to
experience symptoms of anxiety and depression, particu-
larly those with friends of families who were medically or
financially impacted by COVID-19."* Rates of eating dis-
orders among children were also affected by the COVID-
19 pandemic. One study in Australia observed that there
was a 104% increase in childhood admissions for anorexia
nervosa.'*

It is clear that overall rates of mental health disorders
and symptoms among the pediatric population have
increased. Another metric of effect is emergency depart-
ment (ED) visits. During COVID-19, multiple studies
have shown that emergency department visits for patients
of all ages had decreased. However, within the pediatric
population the proportion of concerns relating to mental
health have increased showing the increase in burden.
Center for Disease Control and Prevention data showed
that mental health related visits in 2020 increased by 24%
in ages 5-11 and 31% in ages 12—17 when compared to
2019 data.'®> Another US study showed that, while pedia-
tric ED visits decreased, visits for mental health conditions
increased from 4% to 5.7%.'® There was also shown to be
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an increase in patients screening positively for suicidality
and suicide risk.'” These metrics indicate the growing
concern and need to address mental health within pediatric
populations. There are many factors within the global
pandemic that influenced mental health and may have
caused this increase in rates within children. This article
explores the possible causes of worsening mental health
burden among this population (Figure 1).

Social Isolation

The World Health Organization declared a global pandemic
on March 11, 2020. Following that date, many countries
mandated a lockdown and quarantine for months at a time.
This adjustment drastically affected individuals’ daily func-
tioning as well as their interactions with others and the world
around them. School closures had a profound social impact
on children by halting nearly all interactions with their peers.
Not surprisingly, the social isolation of quarantine affected
rates of mental health disorders and symptoms. A previous
study has shown that social isolation is associated with
increased risk for SI and self-harm.'® Other studies have
also shown that social isolation is associated with increase
in depressive symptoms.'*?° Lack of socialization and con-
finement to one’s home clearly affected the mental health of
young individuals.

Family Stress and Parental Mental Health
After the institution of nation-wide lock downs, families
were forced into their homes and were expected to spend

Decreased
Access to
Mental Health
Resources

more time with their parents, children, and siblings. While
this may have strengthened some bonds, this could also
lead to a wide array of stressors that impacted children and
adolescents. One survey of adolescents in lockdown indi-
cated that there was an association between increased

symptoms
Quarantine also affected parents drastically, who, in turn

depressive and lower life satisfaction.’!
affect their children’s mental health. There were many
reasons for increased parental stress, including job loss,
the death of family members, or new demands of having to
balance at-home work with home-schooling children.
There is an association between elevated parental stress
and worsening of pediatric mental health.?* Children of
parents who experienced job loss were also found to be
five times more likely to be psychologically mistreated,
which includes verbal threatening, belittling, and ridicul-
ing of children. Those who are maltreated exhibit higher
rates of aggression, hyperactivity, conduct problems, anxi-
ety, and depression.?® In addition, there was an unfortunate
global rise in domestic violence during COVID-19 and
particularly during lockdown.”* Domestic violence is
a known Adverse Childhood Event (ACE) and signifi-
cantly contributes to future physical and mental health of
children.

As mentioned previously, there were many stressors for
parents during the COVID-19 pandemic, which contribu-
ted to a worsening of parental mental health. Parents rated
their stress burden and mental health as significantly worse
during COVID-19 and reported high rates of anxiety and

Social Media

Increasing
Domestic
Violence

Worsening
Parental
Mental Health

Effects of
COVID-19
Pandemic on
Pediatric
Mental Health

Social Isolation

School
Closures

Figure | Mapping of potential mental health implications of the coronavirus (COVID-19) pandemic among children and adolescents.
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depression.”> Surveys distributed to parents in Australia
showed that, as compared to pre-pandemic data, adults had
higher rates of mental health symptoms as well as
increased irritability with regards to parenting.”® Further
survey data showed that parents also had a significant
increase in negative mood symptoms.?” One study demon-
strated that parents who did report higher levels of stress
during the pandemic, also reported more childhood ACEs
(particularly domestic violence and emotional abuse).” In
addition to an increase in ACEs among households,
families with COVID-19-related hardships (ie, income
loss and caregiver burden) was associated with an increase
in both parental and child negative mood as well as worse
sleep.?” The increase in parental stress is a clear contribu-
tor to worse mental health outcomes in children.

Social Media

During 2020, there was a drastic increase in the use of new
social media platforms. Platforms like TikTok rose to fame
and became a staple in the daily life of many children and
teenagers. Screen time became essential in an adolescent’s
life during the pandemic, not only as a source of online
education, but as a way to continuously access social
media. Data show that 48% of adolescents spent 5 hours
per day on social media and 12% spent more than 10
hours.?® It was found that increases in virtual time was
associated with more depressive symptoms. However, it
did show that adolescents who spent more time on social
media had lower loneliness ratings.”® A systematic review
showed that social media use was associated with worsen-

ing of mental health and psychological distress.?

Access to Resources

Mental health and medical resources were scarce during
the beginning of the pandemic and many providers
resorted to using virtual medicine. While there are many
positives to the implementation of telemedicine, it also
comes with many challenges. Children who had previously
made personal connections with their therapists, psychia-
trists, or psychologists could no longer have a personal,
intimate sessions. And while this may have been a good
resource and accessible to some, it left many children
untreated. There are many households that may not have
basic internet access, let alone personal tablets or compu-
ters for each individual. Lack of access to technology
during the pandemic may lead to untreated mental health
disorders and, therefore, worsening symptoms, contribut-
ing to increased ED visits and increased suicidality. In

addition to children who may not have been pursuing
their long-term care, many others may also have delayed
seeking initial diagnosis and treatment due to the effects of
COVID-19.

Effects of Racism in America During the

Pandemic

The COVID-19 pandemic was an unprecedented time in
the United States for multiple reasons. In addition to the
global pandemic, the United States was addressing another
pandemic of deep-rooted systemic racism. Police killings
of unarmed Black men plagued the nation and movements
like Black Lives Matter rose to prominence. There were
protests on the streets and conversations were happening
among families across the country on how to address
racism and prejudice. However, as our society began to
address these issues in hopes to foster a safer, more inclu-
sive environment, Black youth were also being affected by
the ongoing killings. Studies have shown that the increase
in police killings of unarmed Black Americans was asso-
ciated with worse mental health outcomes in the Black
community.®® Additionally, there was an increase in both
and anxious among Black

depressive symptoms

Americans who had greater self-reported racist
encounters.’’ Unfortunately, the pandemic closed many
of the resources that Black youth would seek out for
spiritual and mental health services, including local
churches. The closure of these churches during the pan-
demic likely had negative effects on their mental health.*

In addition, to the rise in police killings of Black
people, there was an increase in xenophobia and racism
toward Chinese and Asian Americans. Like Black com-
munities, studies have shown that Asian Americans who
perceived higher levels of racism, also experience worse
mental health outcomes.®'*> The growing concerning and
negative experiences among racial minorities was clearly
a contributing factor to worsening of mental health during

COVID-19.

Implications and Interventions

It is clear that there are worse mental health outcomes for
pediatric populations during COVID-19 compared to prior.
The underlying causes are multifactorial, and therefore,
there is not a single solution.”> However, there are many
possible interventions that could help ameliorate the nega-
tive impacts of COVID-19 on pediatric mental health,
including digital or mobile health (mHealth) behavioral
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interventions with increasing acceptability and promising
efficacy. One study has already shown that within the first
4 months of the pandemic, over 100 COVID-related
mHealth applications have been created and are available
for download.**

mHealth has been shown to be a promising intervention
for adolescents, particularly in regards to medication adher-
ence. Studies have not only examined how adolescents have
a strong interest in adherence-specific apps,’ >’ but some
studies have demonstrated efficacy in increasing medical

adherence™®

as well as targeting mental health outcomes
such as emotional distress.’® While many these studies
areas specific to children with hematologic or oncologic
disorders, the findings are suggestive that apps and/or text-
ing may be helpful with medication adherence in other
pediatric disorders (ie, psychiatric disease) and therefore
preventative of disease progression. One systemic review
highlighted that the use of texting or mobile app interven-
tions may be helpful in encouraging preventative behaviors
(ie, contraceptive use, physical activity, sexual health,
etc).*” Additionally, multiple studies in Vietnam demon-
strated that while the usage of mHealth apps were low
amongst youth, the majority of those who did utilize the
apps reported usefulness and satisfaction.*'*** This research
is very encouraging, particularly when applied to high-risk
behavior in mental health disorders. There is room for
continued growth and research into the possible effects of
mHealth in pediatric populations.

Telehealth and technology play a very promising role
in the future of pediatric medicine, particularly mental
health.*>** In 2019, only 8% of Americans were using
telemedicine, however, numbers have increased signifi-
cantly since the beginning of the pandemic.** To highlight
this increase, one study showed that at a single academic
center, telemedicine visits increased from 100 per day to
over 2200 per day over the course of 1 week during the

pandemic.*®

While physicians and providers are still
becoming accustomed to this new type of service, many
studies have shown that telehealth is effective in treating
mental health disorders.*”*® There are many different
ways in which technology can be integrated into medicine.
Internet-based cognitive behavioral therapy (iCBT) is
a telemedicine alternative to in-person CBT that has been
recently studied and found to be effective in patients with
both anxiety and depression.** More importantly, it has
shown to be equivalent to in-person CBT treatment.’® This
form of digital treatment has also been shown to be effec-
tive within other areas of mental health and wellness. For

instance, iCBT has shown to be effective in treatment of
insomnia®' and virtual reality-based CBT has proven to be
even more effective than conventional CBT in treatment of
binge-purging eating disorders.”? iCBT is a promising tel-
ehealth treatment that could be especially beneficial in
underserved communities that experience difficulty finding
or accessing in-person resources. However, as previously
discussed, one of the barriers to this intervention is making
it accessible to lower socioeconomic communities who
may not have access to internet or the technology to
participate in telemedicine.

Another important approach to addressing the burden
of worsened mental health is addressing the barriers to
socialization. Many of the factors contributing to worse
outcomes stem from isolation, which may lead to lone-
liness or increased stress in the home. However, much of
our world is now vaccinated against coronavirus. The
CDC currently recommends that all individuals, 12 years
and older, receive the vaccine. It is our role as pediatri-
cians to aid in the implementation and distribution of
vaccinations to children and adolescents. This will help
children safely reintegrate into the opening world and, in

turn, improve mental health outcomes.

Conclusions

The COVID era is an unprecedented time in history and
there have been many emerging challenges and conse-
quences of the coronavirus pandemic. While research is
still ongoing, preliminary data suggests a significant
impact on the psychosocial wellbeing of the pediatric
population. This article hopes to highlight the underlying
etiology for this effect and possible mitigations. Screening
and early recognition of mental health conditions is essen-
tial. It is our best interest to utilize technology in order to
not only access a wider patient population but to target
mental health treatment among children.
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