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T he novel coronavirus COVID-
19 is a threat to the health 
and well-being of millions of 
people around the world. 

People with weakened immune sys-
tems (Centers for Disease Control and 
Prevention [CDC], 2021) and the eld-
erly are more likely to become critical-
ly ill (Mueller et al., 2020), and a sig-
nificant proportion of adults require 
hospitalization, some developing 
severe life-threatening complications 
(Abate et al., 2020). COVID-19 infec-
tion has been reported in all age 
groups, including infants, children, 
and young adults. Although children 
can carry and transmit the virus, they 
typically do not develop severe dis-
ease, and the nature and presentation 
is different from adults (De Rose et al., 
2020). Surprisingly, with an air-borne 
viral disease such as COVID-19, the 
number of children diagnosed is 
small; Hedrich (2020) reported that 
2.1% of the 42,672 cases in China 
were children and adolescents, with a 
low disease associated mortality. On a 
wider scale, current statistics consis-
tently indicate that children under 18 
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years of age constitute around 2% of 
total cases worldwide (Royal College 
of Paediatrics and Child Health 
[RCPCH], 2021). Unlike other viral 
respiratory infections where children 
are key transmitters, children do not 
seem to be a major vector of COVID-
19 (Isaacs et al., 2020). Children are 
usually infected by symptomatic or 
presymptomatic adults. Posfay Barbe 
and colleagues (2020) found that 
most pediatric cases occurred inside 
familial clusters with adult transmis-
sion. 

The pathophysiology of the virus 
and how it impacts the human body 
is now known. Corona viruses are 
enclosed viruses with spikes, which 
attack host cells and infect them with 
the virus (Abdulamir & Hafidh, 2020). 
When the host cell is infected, the 
viral nucleic acid (RNA) replicates in 
the cytoplasm of the cell. Budding 
enables the offspring virions to be 
released from the infected cell. 
COVID-19 infects and hijacks host 
cells but does not destruct infected 
cells. The damage to lung tissue, 
severe pneumonia, and respiratory 
failure seen in adults who become 
very ill is due to severe inflammation 
rather than a direct damaging effect 
of the virus (Abdulamir & Hafidh, 
2020). This is often termed the 
cytokine storm, an exaggerated im -
muno pathic response (Sinha et al., 
2020). The immune system is respon-
sible for this cytokine storm, which 
leads to a destructive ‘attack’ on the 
infected cells. Alveoli are the final 
location before the virus invades the 
systemic system and blood. At alveoli 
level, the immune system increases its 

point for comparing the situation in 
the younger age group, the focus of 
this paper. This review provides an 
overview of the current knowledge on 
COVID-19 specific to children and 
adolescents and the related implica-
tions for care.  

Aim  
The aim of this review was to select 

recent literature published since the 
advent of the COVID-19 pandemic in 
March 2020 through August 2020 to 
address the following question: What 
are the specific features of COVID-19 
presentation in children and adoles-
cents that are different from the adult 
population? The key objectives of the 
paper are 1) to collate and analyze key 
literature on the nature, incidence, 
and care implications of COVID-19 in 
children and adolescents, 2) to draw 
on key themes from the literature to 
inform child and adolescent nursing 
practice, and 3) to contribute a child 
and adolescent nursing perspective to 
the emerging body of evidence, 
which is largely medical in nature, in 
this unparalleled time of the COVID-
19 pandemic.  

Methods  

Design 
An integrative review methodology 

was used because it enables a broad 
review and facilitates a comprehensive 
understanding and knowledge sum-
mary of a topic, in this case, COVID-
19 infection in children and adoles-
cents. An integrative review generates 
new knowledge and perspectives 
about the chosen topic (Torraco, 
2016). Arksey and O’Malley’s five step 
framework (cited in Levac et al., 2010 
was the approach used to gather and 
manage the literature for this review) 
(see Table 1). 

Search Strategy  
COVID-19 has presented an oppor-

tunity for researchers because pub-
lishers have made unprecedented 
free, full-text access to their peer-
reviewed publications about COVID-
19. Recent and relevant literature was 
easily sourced because COVID-19 has, 
in the main, only been seen in 2020; 
therefore, the timeframe for the liter-
ature search was narrow. PubMed, 
EMBASE (Excerpta Medica Database), 
Cochrane Library, PubMed Central 
(PMC), UpToDate and Google Scholar 

aggression. Usually, alveoli are pro-
tected by alveolar lymphocytes and 
macrophages, as well as airway 
epithelial cells. When the virus enters 
the alveoli, however, cell-mediated 
immunity begins its extensive 
response with a surge in local and sys-
temic cytokines, resulting in severe 
alveolar and interstitial inflamma-
tion, damaging lung tissue, filling the 
alveoli with inflammatory exudates, 
and leading to hypoxia and respirato-
ry failure (Abdulamir & Hafidh, 2020; 
Mehta et al, 2020). 

The COVID-19 virus directly 
infects cells via the angiotensin-con-
verting enzyme 2 (ACE-2) receptor 
(Sriram et al., 2020). This receptor for 
this enzyme is expressed in various 
organs, including the lungs. Cells in 
children’s lungs express this receptor 
less than those in adult lungs, which 
may be why the infection affects chil-
dren less severely (Cristiani et al., 
2020). Zhu and colleagues (2020) 
agreed that the virus uses the ACE 2 
receptor to invade cells and mainly 
spreads via the respiratory tract. These 
receptors are present on many 
immune cells, such as monocytes, 
lymphocytes, and neutrophils. The 
ACE-2 in children is considered to be 
less developed, resulting in a 
decreased ability of the virus to bind 
to receptors in children (Waltuch et 
al., 2020). ACE-2 is the entry point for 
epithelial cell infection, but addition-
ally controls pulmonary inflamma-
tion and repair. Variable ACE-2 
expression patterns may impact dis-
ease susceptibility and progression in 
children. Understanding this patho-
physiology is an important starting 

Janet Green, PhD, RN, Grad Cert Paediatric Nursing (Intensive Care), is an Adjunct Senior 
Lecturer, School of Nursing, College of Health and Medicine, University of Tasmania, Sydney, 
Australia. 

Julia Petty, PhD, RN, is an Associate Professor, School of Health and Social Work, The 
University of Hertfordshire, Hatfield, United Kingdom. 

Lynette Staff, RM, MMid (Hons), RN, is a Lecturer, School of Nursing, College of Health and 
Medicine, University of Tasmania, Hobart, Tasmania, Australia. 

Patricia Bromley, PhD, RN, is a Lecturer, School of Nursing, College of Health and Medicine, 
University of Tasmania, Hobart, Tasmania, Australia. 

Fiona Orr, PhD, RN, is an Adjunct Fellow, School of Midwifery, University of Technology, Sydney, 
Australia. 

Nicola Brown, MN (Hons), RN, is a Director, Education, Professional Practice and Innovation, 
Tresillian Family Care Centres, Sydney, Australia. 

Larissa Smart, MN, RN, is a Lecturer, School of Nursing, College of Health and Medicine, 
University of Tasmania, Hobart, Tasmania, Australia. 

Karen Walker, PhD, RSCN, is a Clinical Nurse Consultant (Neonatal), Royal Prince Alfred 
Hospital, Sydney, Australia. 

Linda Jones, PhD, RN, RM, is a Senior Lecturer, School of Nursing, College of Health and 
Medicine, University of Tasmania, Hobart, Tasmania, Australia.



PEDIATRIC NURSING/July-August 2021/Vol. 47/No. 4                                                                                                 165

were the databases chosen, using the 
search terms highlighted in Table 2.  

An overwhelming amount of litera-
ture was found. In fact, the research on 
COVID-19 grows every day. This is 
referred to as ‘Big Data,’ a variety of 
data that arrives in increasing volumes 
with an ever-expanding velocity. Big 
data has value, and if it is trustworthy, 
also has veracity (Oracle Australia and 
the United Kingdom, 2020). For exam-
ple, typing “COVID-19” into Google 
Scholar at the start of this paper yield-
ed 960,543 results. The same search 
four weeks later just before article sub-
mission yielded 1,300,000 results. 
Therefore, this big data is growing 
exponentially over time.  

Following the search, pragmatic 
decisions related to article selection 
were required to arrive at a manage-
able number that illustrated the main 
issues and areas of essential knowl-
edge and was appropriate for the 
scope, time, and resources available. 
Firstly, specific papers were discount-
ed after applying the exclusion crite-
ria in Table 2. Secondly, four broad 
themes were named by identifying 
the key areas of interest and knowl-
edge emerging from the selected body 
of literature paper and categorizing 
them: 1) the differing immune system 
in children, 2) the presentation of 

Table 1: 
Arksey and O’Malley’s Methodological Framework for Conducting a Literature Review

Stage Description

1: Identifying the research question This stage provides the direction for subsequent stages. Research questions are 
broad in nature as they seek to provide breadth of coverage.

2: Identifying relevant studies This stage involves identifying the relevant studies and developing a decision plan 
for where to search, terms (see Table 2) and sources to use, time span, and 
language. Sources include electronic databases, reference lists, hand searching 
of key journals, and organizations and conferences. Practicalities of the search 
also need considering (e.g., time, budget), and other resources are potential 
limiting factors and decisions need to be made upfront about how these will 
impact the search.

3: Study selection This stage involves inclusion and exclusion criteria (see Table 2) based on the 
specifics of the research question and on new familiarity with the subject matter 
through reading the studies.

4: Charting the data A data-charting form is developed and used to extract data from each study (see 
Table 3). A ‘narrative review’ or ‘descriptive analytical’ method is used to extract 
contextual or process-oriented information from each study.

5: Collating, summarizing, and reporting 
results

An analytic framework or thematic construction is used to provide an overview of 
the breadth of the literature but not a synthesis. A numerical analysis of the extent 
and nature of studies using tables and charts is presented. A thematic analysis is 
then presented. 

Source: Adapted from Levac et al., 2010.

Table 2. 
Search Terms, Inclusion and Exclusion Criteria

Search Terms Used 

• COVID-19 in children AND outcomes (608,000) 
• COVID-19 in adolescents AND outcomes (196,000) 
• Boolean operators used to combine these with the terms below*.

Inclusion Criteria 

The search was then limited to:  
• Full text in English  
• Published March to August 2020 
• Peer-reviewed research studies / reviews and / or literature reviews only 
• Case reports of COVID-19 in children and adolescents (29,700) 
• *Coagulopathy (*Multi-inflammatory system disease (MIDS) and COVID-19 in 

adolescents (2,410) 
• *Inflammatory vessel disease (*Kawasaki-like illness) and COVID-19 in children 

(10,300) 
• *Mental health in children and COVID-19 (46,100) 
• *School opening/closing and COVID-19 (157,000) 
• *Social distancing measures (5,200)

Exclusion Criteria 

• Non-English text/papers 
• Non-peer reviewed papers/reviews 
• Blogs and news articles 
• Editorials 
• Opinion papers and commentaries

Final number of selected papers for thematic review = 32.
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COVID-19 in children and adoles-
cents, 3) vascular disease as a response 
to COVID-19, and 4) global policy 
changes relevant to COVID-19 in 
children and adolescents.  

The most recent 6 to 10 papers 
were selected for each theme. These 
themes and details of the chosen 
papers are outlined in Table 3. It was 
important to ensure that the selected 
papers represented a global view, so 
literature from a range of continents 
was included. Literature from other 
continents was not included if there 
was no primary research or if litera-
ture from those regions was limited to 
opinion reviews or editorials, in line 
with the inclusion/exclusion criteria.  

criteria were applied, revealed mostly 
medical papers with one only from a 
nursing perspective. Most were review 
papers rather than primary research. 
Countries were represented within 
Europe, Asia, Middle East, Australasia, 
and the Americas, with none from 
Africa, for reasons given above. The 
four themes identified are discussed 
relating to the specific, unique differ-
ences in children followed by the 
potential care implications. 

The Immune System  
of Children and Adolescents  
in Relation to COVID-19  

In relation to the cytokine storm 
that occurs in adults, an unexpected 

The Preferred Reporting Items for 
Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRIS-
MA-ScR) checklist was used for the 
preparation of the final review. PRIS-
MA is an evidence-based minimum set 
of items for reporting in systematic 
reviews and meta-analyses (PRISMA, 
2015). Although primarily used for 
scoping reviews, PRISMA is also appro-
priate for integrative reviews (Tricco et 
al., 2018) to ensure transparency and a 
comprehensive pro cess. 

Results 
The outcome of the selection of lit-

erature, after inclusion and exclusion 

Theme Authors (All Are 2020) Type of Paper/Study Country of Origin

The differing immune system 
in children

Abdulami & Hafidh 
Hedrich 
Mehta et al. 
Sriram et al. 
Waltuch et al. 
Zhu et al.

Review paper 
Review paper 
Review paper 
Review paper 
Case series 
Review paper

Iraq 
United Kingdom 
United Kingdom 
United States 
United States 
China

The presentation of  
COVID-19 in children  
and adolescents

Balasubramanian et al. 
De Rose et al.  
Dong et al. 
Green et al. 
 
Ludvigsson et al. 
She et al.  
Swann et al. 
Viner, Mytton et al.  
  
Zhang et al. 
Zimmerman & Curtis

Review paper  
Review paper 
Case series 
Literature review 
 
Systematic review 
Review paper 
Observational cohort study 
Systematic review and  

meta-analysis 
Meta-analysis 
Review paper

India and United Kingdom 
Italy 
China 
Australia and United 

Kingdom 
Sweden 
China 
United Kingdom 
United Kingdom, 

Netherlands, and Australia 
Brazil 
Switzerland and Australia

Vascular disease as a 
response to COVID-19

Alsaied et al. 
Belot et al. 
Centers for Disease Control 

and Prevention (2020a) 
Feldstein et al. 
Levin 
Riphagen et al. 
Singh-Grewal et al. 
Toubiana et al. 
 
Wu & McGoogan

Review paper 
Epidemiological study 
Government guidance 
 
Epidemiological study 
Review paper 
Case cluster report 
Review paper 
Prospective observational 

study 
Case series

United States 
France  
United States 
 
United States 
United Kingdom 
United Kingdom 
Australia 
France 
 
China

Global policy changes 
relevant to COVID-19 in 
children and adolescents.

Bahn 
Clemens et al. 
Giannini et al. 
United Nations 
Viner. Russell et al. 
 
Wang et al. 
World Health Organization 

(2020e)

Literature review 
Discussion paper 
Global guidance 
Global guidance 
Systematic review 
 
Discussion paper 
Global guidance

Korea 
Various – Europe 
Various – Global 
Various – Global 
United Kingdom and 

Australia 
China 
Various – Global

Table 3. 
Summary of Selected Papers
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benefit for children is they are less 
capable to mount a destructive and 
vigorous cell-mediated attack on alve-
oli and interstitial tissue of the lung, 
possibly due to the lack of adult-like 
memory cells specific to other circulat-
ing coronaviruses (Abdulamir & 
Hafidh, 2020). However, adolescents 
have a more mature immune system 
and are not afforded the same 
immune protection against the dis-
ease and are more likely to develop the 
‘cytokine storm.’ The increased levels 
of cytokines in adolescents causes 
damage to the lung tissue, recruitment 
of neutrophils to tissues, and other 
pro-inflammatory effects. This dam-
age can lead to acute respiratory dis-
tress syndrome (Mehta et al., 2020).  

Currently, it is unknown why chil-
dren usually develop mild or moder-
ate COVID-19 disease. It is believed 
that the different immune response 
in children when compared to adults 
contributes to effective virus contain-
ment, clearance, and reduced second-
ary lymphocyte-mediated inflamma-
tion (Hedrich, 2020). Children have 
immune priming to coronavirus 
infections and cross-immunity from 
other viral infections as a result of fre-
quent exposure, which might explain 
the different response of their 
immune system and why they over-
come SARS-CoV2 more effectively 
(Hedrich, 2020; Waltuch et al., 2020).  

By adulthood, most people have 
become immune to coronavirus 
strains that commonly circulate. 
Children are predisposed to infection 
with common coronaviruses due to 
lack of immunity to most of these cir-
culating coronaviruses. This has a 
positive impact on children because 
they lack sufficient memory cells to a 
repertoire of coronaviruses, including 
some COVID-19-crossreactive anti-
gens, leading to milder immune and 
inflammation responses (Abdulamir 
& Hafidh, 2020).  

Some exceptions to this favorable 
picture require consideration. Chil -
dren with chronic diseases that affect 
their blood vessels may be at a greater 
risk of COVID-19 infection than their 
peers. Pathogen clearance by T cells 
leads to gradual progression of 
inflammation. Pathogen clearance 
may be reduced in adults, particularly 
in individuals with co-morbidities 
(e.g., heart disease, diabetes) that 
place them at greater risk of COVID-
19. Although children have fewer 
comorbidities, Zhu and colleagues 

year of age had a greater incidence of 
severe and critical disease when com-
pared to older children (Ludvigsson, 
2020). Nevertheless, case fatality rate 
in children is much lower, with two 
deaths in children with COVID-19 
identified up to March 18, 2020 
(Ludvigsson, 2020).  

Additionally, these earlier studies 
have some inconsistencies. Dong and 
colleagues (2020) found that children 
with suspected COVID-19 appeared 
to have more severe symptoms than 
children with a positive COVID-19 
diagnosis. Ludvigsson (2020) suggest-
ed that children identified in these 
studies with suspected COVID-19 dis-
ease may have been infected by other 
viruses. As such, it is too early to con-
clude that young children with 
COVID-19 have a more severe disease 
than older children. 

Ludvigsson (2020) concluded that 
the disease progression in pediatric 
COVID-19 was milder than in adults, 
that children had better outcomes, and 
that death was extremely rare. It is 
unclear why children experience a 
milder disease than adults. As previ-
ously discussed, Dong and colleagues 
(2020) offered several possibilities. This 
could be due to the immaturity of 
ACE-2 in children; children are often 
infected with the respiratory syncytial 
virus (RSV) in winter months, resulting 
in higher levels of antibody against 
virus than adults; and children’s 
immune systems are immature and 
may not respond to the infection with 
the same virulence as an adult. 

Although it is clear that children 
can transmit COVID-19, albeit at a 
reduced rate, than adults (Isaacs et al. 
2020), there are implications for 
asymptomatic or mildly symptomatic 
children because they may not be 
tested for the virus as frequently as 
adults, and therefore, may transmit 
the disease more easily (Dong et al., 
2020). However, She and colleagues 
(2020) and Zimmerman and col-
leagues (2020) have identified that all 
children infected with COVID-19 in 
their respective reviews were part of a 
family cluster. This, therefore, needs 
to be considered with infected adults 
to ensure COVID-19 exposed children 
are similarly isolated with family. 
Ludvigsson’s (2020) systematic review 
identified 45 relevant studies; howev-
er, most data originated from China 
and possibly reflect country-specific 
factors that impact children that are 
different from other countries. 

(2020) found that children with 
either very high ACE-2 levels (as seen 
in diabetes and cardiovascular dis-
ease) or very low levels (animal mod-
els of hypertension) could have an 
increased immune response and sub-
sequently increased pulmonary in -
flammation.  

Overall, specific and unique fea-
tures of the pediatric immune system 
mean that children have a decreased 
risk of severe COVID-19 disease. 
Related to this is presentation of the 
disease.  

The Presentation of COVID-19 
in Children and Adolescents  

COVID-19 infections in the pedi-
atric population are often unrecog-
nized or underestimated because chil-
dren can remain asymptomatic or 
manifest with mild, nonspecific 
symptoms (e.g., headache, nasal con-
gestion, cough, runny nose, expecto-
ration, hypo reactivity) (Cavallo et al., 
2020). Reportedly, children have only 
moderate to low grade fever, or even 
none. Knowledge of the mode of 
transmission of COVID-19 is impor-
tant, particularly in child and adoles-
cent care. The major transmission 
routes are through droplets, but can 
also be via skin contact, fecal-oral 
transmission, and ocular surface con-
tact (De Rose et al., 2020). 

Green and colleagues (2020) sum-
marized the available evidence in rela-
tion to COVID-19 in neonates, and 
reiterates the finding that the imma-
turity of the neonatal immune system 
may provide protection against the 
‘cytokine storm’ experienced by 
adults. Although more data are 
emerging related to COVID-19 infec-
tion, there remains a dearth of litera-
ture related to infants less than one 
year of age. Dong and colleagues 
(2020) undertook the largest (N = 
2135) examination of this population 
at the time of this writing. Their retro-
spective study of the epidemiological 
characteristics of COVID-19 in the 
pediatric population (defined as less 
than 18 years of age) in mainland 
China identified that infants (less 
than 1 year) (n = 376) appeared partic-
ularly vulnerable to COVID-19 (Dong 
et al., 2020). A more recent systematic 
review by Ludvigsson (2020) suggest-
ed that globally, the clinical manifes-
tations of COVID-19 in children may 
be less severe than those found in 
adult patients. However, the review 
also revealed that infants less than 1 
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Vascular Disease in Children 
and Adolescents as a Response 
to COVID-19  

For adults with COVID-19, the 
severe complication most likely to 
occur is acute respiratory failure, which 
may also include other organ involve-
ment, including heart. For children, 
however, the clinical picture of severe 
COVID-19 related illness is emerging 
and seems to be different from adults. 
As the COVID-19 pandemic has pro-
gressed, so too has the evolution of 
prolonged and associated health con-
ditions in children and adolescents. 
COVID-19 has infrequently been eval-
uated in the adolescent population, 
often combining descriptions of dis-
ease and associated health conditions 
with infants and children. This may be 
attributed to low cases of diagnosed 
COVID-19 in this age group. A 
Chinese study (N = 72,314) reported 
1% of all COVID-19 patients were in 
the adolescent age range (Wu & 
McGoogan, 2020). Although diag-
nosed cases of COVID-19 in adoles-
cents remains low, the number of ado-
lescent patients reported to have ongo-
ing health concerns post-diagnosis is 
increasing. Inter nationally published 
case studies describe febrile illnesses, 
toxic shock syndrome, acute abdomi-
nal conditions, encephalopathy, ele-
vated inflam matory markers, and 
multisystem involvement (Levin 
2020). Al though in younger patients, 
these symptoms are associated with a 
diagnosis of Kawasaki disease, the 
reporting of symptoms in older chil-
dren and adolescents identifies post-
COVID-19 symptoms associated with 
extensive vascular involvement and 
ongoing health concerns. It now 
appears that the consistent reporting 
of these clinical abnormalities in 
older children and adolescents is a 
new childhood disorder.  

As the pandemic progressed 
through Europe and then the United 
States during the first quarter of 2020, 
concerns emerged regarding children 
developing a severe inflammatory 
syndrome, similar to Kawasaki disease 
and toxic shock syndrome (World 
Health Organization [WHO], 2020c). 
In April 2020, a cluster of eight seri-
ously unwell children aged 4 to 14 
years were identified in the United 
Kingdom with symptoms including 
high fever, rash, conjunctivitis 
edema, pain, vomiting, and diarrhea 
(Riphagen et al., 2020). All children 
exhibited symptoms of cardiovascular 
shock required inotropic support. 

(Feldstein et al., 2020). Whittaker and 
colleagues (2020) reported similar 
findings in their United Kingdom-
based case series (N = 58); eight chil-
dren (14%) had clinical findings of 
coronary artery aneurysms or dilation 
when diagnosed with MIS-C. 

Data regarding cardiovascular in -
volvement in older children and ado-
lescents are advancing daily, with 
both scientifically reported informa-
tion and anecdotal evidence from 
treating clinicians. Current thought is 
that cardiovascular symptoms and 
cardiac injury are occurring in this age 
group due to 1) cardiac cell injury 
because of a cytokine storm inflamma-
tory response, and 2) invasion of viral 
cells in the cardiac tissue resulting in 
cellular damage and ischemic injury 
due to severe hypoxia as a result of 
acute lung injury (Alsaied et al., 2020). 
The pathophysiology of these symp-
toms has been reported, but little to 
no data exist regarding early detection 
of MIS-C or treatment options beyond 
supportive care of symptoms. 

Although available data provide a 
beginning understanding of the inci-
dence and pathophysiology of MIS-C 
and the associated cardiovascular 
involvement in older children and 
adolescents, further research is need-
ed. Areas should include identifica-
tion of cardiovascular involvement in 
older children and adolescents to 
facilitate early detection and discov-
ery of treatment options. 

Treatment for COVID-19  
Supportive treatment is the main-

stay for the pediatric population, 
including fluid and calorie require-
ments and oxygen therapy, if re -
quired. The aim is to prevent acute 
respiratory distress syndrome, organ 
failure, and opportunistic infections. 
Antibiotics are only used in con-
firmed bacterial infections (Zimmer -
mann & Curtis, 2020).  

Although currently there is no cure 
for COVID-19, research from the 
University of Oxford (2020) has 
shown promising results on the use of 
dexamethasone in COVID-19 infec-
tions. Dexamethasone is a steroid 
drug commonly used in respiratory 
conditions where there is an inflam-
matory response. It is effective in sup-
pressing the cytokine storm, which, 
as seen, is a key influencer in the 
severity of COVID-19 infections. The 
RECOVERY (Randomised Evaluation 
of COVID-19 thERapY) trial enrolled 
over 11,500 patients in a randomized 

Seven children required mechanical 
ventilation. All children were previ-
ously well with no prior comorbidity; 
however, most of the children were 
above the 75th centile for weight and 
were of Afro-Caribbean or Asian 
descent (Riphagen et al., 2020). Since 
this initial cluster report from the 
United Kingdom, similar clusters 
have been described elsewhere 
(Cheung et al., 2020; Dove et al., 
2021; Toubiana et al., 2020). These 
clusters raised concerns, and as a 
result, surveillance and monitoring 
have been established to report simi-
lar cases as they occur.  

In May 2020, the WHO (2020e) 
and CDC (2020a) published prelimi-
nary case definitions for this syn-
drome. The condition is now known 
as multisystem inflammatory syn-
drome in children (MIS-C) or as pedi-
atric inflammatory multisystem syn-
drome temporarily associated with 
SARS-CoV-2 (PIMS-TS). Both defini-
tions require evidence of COVID-19 
infection or exposure, which may 
limit diagnosis because asymptomatic 
COVID-19 infection is believed to be 
more common in children (Levin, 
2020). To date, the published studies 
suggest that children with MIS-C are 
more likely to be older and from non-
Caucasian background (Belot et al., 
2020; Feldstein et al., 2020).  

Data reported from the case studies 
suggest that patients diagnosed with 
MIS-C are aged between 5 to 21 years 
and have high rates of cardiac involve-
ment, coronary-artery aneur ysms, and 
myocardial injury (Whit taker et al., 
2020). There have been reports of MIS-
C throughout Europe, the United 
States, and Middle East. At the time of 
this review, around 1000 cases had 
been reported internationally, with 
fewer than 10 reported deaths (Levin, 
2020; Singh-Grewal et al. 2020). As 
with adult patients, older children and 
adolescents with pre-existing or pre-
disposed to cardiac conditions are at 
higher risk of COVID-19 complica-
tions than the general population 
(Alsaied et al., 2020). 

Surveillance data from the United 
States were used to evaluate the sever-
ity of cardiovascular involvement in 
children (N = 186) diagnosed with 
MIS-C (Feldstein et al., 2020). Cardio -
vascular involvement was common in 
149 children (80%), with almost half 
of the population receiving support to 
maintain appropriate blood pressure, 
and one in 12 children diagnosed 
with coronary artery aneurysms 
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controlled trial (RCT) in over 175 
National Health Service (NHS) hospi-
tals in the United Kingdom. The trial 
randomized 2104 patients to receive 
dexamethasone 6 mg in one daily 
dose for 10 days and compared that 
with 4321 patients who received 
usual care that did not include dex-
amethasone. Results showed the dex-
amethasone 6 mg significantly re -
duced mortality by one-third in ven-
tilated patients and by one-fifth in 
patients receiving oxygen therapy.  

Corticosteroid therapy has recently 
proven effective in severe COVID-19 
infections in the adult population 
(Royal College of Paediatrics and 
Child Health [RCPCH], 2020). 
However, at the time of this review, 
there were no studies in the pediatric 
population. Belhadjer and colleagues 
(2020) investigated 35 pediatric 
febrile patients with acute heart fail-
ure, potentially associated with 
COVID-19 infection and MIS-C, with 
inflammatory markers indicative of 
the cytokine storm. They reported 
that early diagnosis and traditional 
therapies led to favorable outcomes. 
All pediatric patients received intra-
venous immune globulin, with one-
third having adjunctive steroid thera-
py. Rapid recovery with immune 
globulin and steroids was observed, 
even in severe cases requiring 
mechanical circulatory and ventilato-
ry assistance. Ludvigsson’s (2020) sys-
tematic review recognized that gluco-
corticoids are used as part of the rec-
ommended treatment, emphasizing 
however that this therapy in the pedi-
atric population is not yet properly 
supported by the literature.  

Global Policy Changes 
Relevant to COVID-19 in 
Children and Adolescents  

The WHO continually reviews and 
updates its advice for countries 
regarding best practice in the treat-
ment of children and adolescents, 
and provides technical guidance on a 
range of topics related to COVID-19. 
Topics include evolving clinical 
issues, such as MIS-C in children and 
adolescents temporally related to 
COVID-19, and guidance for schools 
and communities.  

School Closure  
A key issue of much discussion and 

debate concerns school closures, with 
most countries shutting schools tem-
porarily. The WHO lists recommenda-

stopped completely. At present, glob-
ally, over 13 million children are still 
not vaccinated, with many millions 
more not completely vaccinated. 
Although there has been great pro -
gress over the last decade in increas-
ing coverage and programs, the 
impact of the pandemic on these pro-
grams has the potential to adversely 
affect the gains that have been made 
and the likelihood of more deadly 
outbreaks of diseases, such as polio 
and measles. In 2019, measles was 
already reported as the cause of death 
for 6000 people in the Democratic 
Republic of Congo. Therefore, the 
WHO (2020d) recommended that 
“Immunization is a core health serv-
ice that should be prioritized for the 
prevention of communicable diseases 
and safeguarded for continuity during 
the COVID-19 pandemic, where feasi-
ble.” In March 2020, the WHO stated 
that mass vaccination should be sus-
pended temporarily because of social 
distancing and COVID-19 transmis-
sion but with regular re-evaluation 
and consideration of outbreaks of vac-
cine preventable diseases (WHO, 
2020d).  

In Ethiopia in July 2020, the 
Ethiopian Ministry of Health support-
ed by WHO, UNICEF, Gavi, and the 
CDC held a 10-day vaccination cam-
paign, initially scheduled for April. 
The campaign had a target of reach-
ing 15 million children ages 9 to 59 
months and achieved 96% (14.4 mil-
lion). Prior training on COVID-19 
precautions for health care workers, 
the availability of personal protective 
equipment (PPE), and the use of phys-
ical distancing by holding the clinics 
in open areas demonstrated it was 
possible to continue essential vaccina-
tion services with appropriate plan-
ning (CDC, 2020b).  

Economic Challenges  
and Poverty 

Although it appears children do 
not seem to be as affected by the virus 
itself, the impact on the health and 
well-being of children and adoles-
cents is formidable and falls into three 
main categories: 1) infection with the 
virus, 2) socioeconomic effects, and 3) 
the impact on the delay in achieving 
the sustainable development goals. In 
2019, an estimated 386 million chil-
dren were living in extreme poverty; 
the United Nations (UN) now esti-
mates up to 66 million more children 
in this category because of the pan-
demic. In addition, mortality rates 

tions for schools that emphasize the 
importance of having the required 
resources, policies, and infrastructure 
to ensure the safety of all attending 
the school; deciding to completely 
close, partially close, or reopen 
schools should be a decision guided 
by a risk management approach to 
maximize the educational, well-
being, and health benefit for stu-
dents, teachers, staff, and the wider 
community. Of concern is a recent 
report from the WHO/UNICEF Joint 
Monitoring Programme, which states 
that prior to the pandemic, “43 per 
cent of schools around the world 
lacked access to basic handwashing 
with soap and water in 2019” (WHO, 
2020a), which is important for 
schools to be able to open safely. This 
adds to the many challenges for coun-
tries and individual schools.  

The Use of Face Masks  
Although limited evidence exists 

on the use of face masks in children 
in preventing COVID-19 transmis-
sion, in August 2020, the WHO pub-
lished advice on the use of masks for 
children based on current data. The 
four key criteria for those making 
decisions are as follows: 1) children 
less than 5 years should not wear 
masks, 2) a risk-based approach 
should be used regarding recom-
mending mask use in children from 6 
to 11 years, 3) children and adoles-
cents 12 years and over should follow 
WHO guidelines and national guide-
lines for adults, 4) mask use for 
immunocompromised children is rec-
ommended but in consultation with 
their medical practitioner and indi-
vidually assessed for children with 
developmental disabilities (WHO, 
2020b). The use of masks in schools, 
therefore, depends on the level of risk 
to staff and students and is recom-
mended to be in line with national/
regional guidelines. Studies are ongo-
ing to understand the transmission of 
the virus and the utility of masks in 
children; however, is clearly stated 
that masks are only one part of the 
strategy to prevent transmission.  

Vaccination Programs  
The immediate consequences of 

the pandemic are evident. However, 
there are many long-term impacts to 
consider. One of the most concerning 
consequences of this pandemic is the 
impact on the uptake of routine 
childhood vaccinations and vaccina-
tion programs, with many programs 
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will increase due to economic chal-
lenges, disruption to services, and 
increasing malnutrition. The WHO 
continually updates recommenda-
tions on all aspects of the pandemic 
on its website and through their webi-
nars. As new knowledge and evidence 
become apparent, recommendations 
and guidelines for countries will con-
tinually evolve.  

Discussion 
COVID-19 infection is less fre-

quent and severe in the young. 
However, associated policies devel-
oped to prevent community transmis-
sion have led to significant considera-
tions specific to child and adolescent 
health. 

Impact of School Closures  
and Social Distancing  

School closure is an effort to stem 
the spread of the virus despite children 
and adolescents experiencing very 
mild symptoms. Other individuals 
working in the school setting may 
become very ill, if they are older, or 
have existing co-morbidities (Bahn, 
2020; Zhang et al., 2020). School clo-
sure changes almost every aspect of 
day-to-day life for a child or adolescent 
considering how much actual time is 
connected directly or indirectly to 
attending school. There are 120 hours 
in an average school week (Monday to 
Friday x 24 hours), depending on the 
individual country. Of these, one-quar-
ter of the total hours of a school week 
(30 hours) is spent directly attending 
lessons. Additional time is expended 
on activities related to school (e.g., 
sport, extracurricular activities) and 
further time with school peers occurs 
outside of school hours (e.g., study 
groups, library time). Furthermore, the 
social interaction time adolescent stu-
dents spend before and after school 
has been radically changed by school 
closure, quarantining, and physical 
distancing. Fundamentally, the whole 
way that a day ‘happens’ for a child or 
adolescent attending school has been 
altered, resulting in significant disrup-
tion to their academic and social world 
at a time of significant and accelerated 
neurophysical development (Bahn, 
2020; Giannini et al., 2020; Van 
Lancker & Parolin, 2020; Wang et al., 
2020). The short and long-term 
impacts of school closures and physi-
cal and social isolation are only recent-
ly beginning to become apparent. 

The potential impact is illustrated 

ering governmental and community 
actions to mitigate the rapid spread 
and adversity of the COVID-19 out-
break. Understanding the impact 
these decisions have on children and 
adolescents, including school closures 
and physical distancing, is impera-
tive. Although adults can make deci-
sions based on life experience to 
adverse situations, children or adoles-
cents do not yet have that experience 
or knowledge relative to a particular 
serious and threatening life event 
they might face, such as COVID-19, 
to enable them to cope. They may 
have an impaired ability to make 
decisions about other significant 
aspects of their life, for example, 
health decisions and consequences of 
their behaviors in the longer term. 
This renders them vulnerable in sev-
eral ways (Jiehao et al., 2020, cited in 
Balasubramanian et al., 2020). They 
may not fully understand the serious-
ness of contracting COVID-19, and 
because they feel well, may not realize 
they can still be infected with COVID-
19, and can transmit it to others who 
may become very ill or die as a conse-
quence. 

Coupled with this vulnerability, 
the pressures placed on them as they 
are forced to remain home with 
school closures and physical and 
social distancing may cause stress-
related physical and mental illness. 
Heavy stress may precipitate risk-tak-
ing behaviors in an attempt to escape 
the situation (Arain et al., 2013) due 
to the lack of insight, lack of empa-
thy, and of feeling invincible, the 
consequences of which leave them 
exposed and susceptible. 

Although adverse events can have 
serious consequences for the health 
and development of an individual, we 
also know many children and adoles-
cents still thrive despite this. This 
ability to thrive in the face of adversi-
ty is known as resilience, and broadly 
defined, encompasses those skills, 
attributes, and abilities possessed by a 
person that enables them to adapt to 
hardships, difficulties, and challenges 
(Van Lancker & Parolin, 2020). In 
today’s COVID-19 world, supporting 
and promoting resilience is vital for 
the world’s children and adolescents, 
more than ever. Given the continuing 
uncertainty and long-term implica-
tions of this pandemic, it is impera-
tive for our children, adolescents, and 
young adults to overcome these 
extreme circumstances and experi-
ences and grow up to become confi-

by a closer discussion of adolescence. 
Adolescence is a critical period for 
brain development, and the experi-
ences an individual has during adoles-
cence are central in continuing to 
shape the adult brain. Although an 
adolescent’s brain growth is almost 
complete in terms of size, extensive 
development and remodeling contin-
ues through adolescence and into the 
mid to late 20s. The three main 
processes responsible are 1) cell prolif-
eration in response to genetic, hor-
monal and environmental stimuli; 2) 
pruning, or ‘de-cluttering’ of nerve 
fibers not ‘used’ frequently enough to 
develop permanent neural pathways; 
and 3) myelination or insulation of 
brain fibers that increases their con-
ductivity capability and speeds up 
electrical impulse travel along nerve 
pathways (Arain et al., 2013). 

In addition to these processes, the 
brain also develops connectivity 
between its regions in a posterior to 
anterior sequence. Arain and col-
leagues (2013) note that the first areas 
to develop and connect are the hind-
brain, including the cerebellum 
(responsible for physical coordina-
tion, rudimentary senses, and early 
thought processes) and the amygdala 
(the seat of fear and rage). Next, the 
mid-brain (basal ganglia responsible 
for priority setting and fine motor 
skill perfection) and the corpus callo-
sum (the seat of problem solving and 
decision-making) further develop and 
connect to the hindbrain. Finally, and 
last to fully develop and become con-
nected to all other areas of the brain, 
is the forebrain. The pre-frontal cor-
tex is where higher order thinking 
skills develop – those of rationaliza-
tion, organization, the ability to think 
things through, the weighing of con-
sequences, assumption of responsibil-
ity, and interpretation of emotions 
and emotional responses all take 
place here (Blakemore, 2012, cited in 
Arain et al., 2013). Thus, we know the 
risk-taking behavior of teens is largely 
due to the not-yet fully developed 
moderating influence of the frontal 
lobe due to incomplete cortical myeli-
nation. Further, during adolescence, 
the cortex is highly ‘plastic’ in nature, 
enabling the brain to rearrange and 
modify its neural connections in 
response to environmental stimuli 
and experiences.  

Understanding the impacts that 
the developing adolescent brain has 
on behaviors, responses, and deci-
sion-making is essential when consid-
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dent, competent, and well-adjusted 
adults (Van Lancker & Parolin, 2020).  

Importantly, although schools 
have re-opened in many countries, 
the emergence of a significant surge 
in cases of COVID-19 may result in a 
recurrence of further closures. 
Current evidence of infection pat-
terns, morbidity, and mortality in 
children and adolescents is still 
emerging, which means that much 
more is yet to be discovered (Bahn, 
2020; Balasubramanian et al., 2020; 
Clemens et al., 2020; Van Lancker & 
Parolin, 2020; Zhang et al., 2020). 
Thus, the benefits or potential adverse 
outcomes that may be associated with 
school closures also remain unclear, 
despite known adverse sequelae for 
students from school closures 
(Giannini et al., 2020).  

Impact on the Mental Health 
Effects of Children and 
Adolescents  

The mental health effects of the 
COVID-19 pandemic for children and 
adolescents are varied, related to 
exposure to stress, school closures and 
subsequent isolation, and access to 
support and therapies. The long-term 
mental health outcomes are yet 
unknown (Lee, 2020), and as mental 
disorders can develop during child-
hood and adolescence, prevention 
and early intervention are vital 
(Golberstein et al., 2020), and sup-
porting parents and families is key. 

Information about COVID-19 is 
pervasive in the media and wider soci-
ety. Children witness the fear and 
stress adults experience as a reaction 
to the pandemic (Dalton et al., 2020). 
Children’s fears of the infection, sepa-
ration from school and friends, 
restricted living spaces, and negative 
feelings are further stressors they face 
(Wang et al., 2020). If predictions of 
increased numbers of adult mental 
health conditions, substance use, and 
family violence (Galea et al., 2020) are 
borne out, there could be adverse 
mental health outcomes for the chil-
dren of affected parents. The resultant 
anxiety can manifest as behavioral 
changes, including expressions of 
anger and other emotions, not typi-
cally recognized by adults as indica-
tors of anxiety, subsequently affecting 
access to mental health support 
(Dalton et al., 2020).  

The pandemic has necessitated 
worldwide closures of schools, and 
although closures have decreased the 
spread of the infection through phys-

COVID-19 infection, providing infor-
mation to parents is crucial. 
Alleviating anxiety should be a com-
ponent of the management. If the 
mother is still breastfeeding, this 
should be continued. Children might 
be separated from parents due to 
COVID-19 infection, which causes 
added risk of mental health issues, 
potentially having long-term adverse 
effects on mental health. The age of 
the child at separation is relevant, 
with children in the first two years 
being more susceptible to poorer 
mental health outcomes (Liu et al., 
2020). 

Because parents fear infection and 
potentially lack full awareness of the 
risk and benefits, a great impact from 
COVID-19 on children is the delay in 
presentation of childhood illness. 
Further, parents may be unemployed 
or attempting to work remotely from 
home, while at the same time, caring 
for their children and supporting 
them through home schooling. 
Home schooling requires various lev-
els of parent interaction and support 
that can affect parents’ ability to 
undertake their own work. Children 
need to be kept occupied and safe 
within the home. If the family is liv-
ing under lockdown, there are restric-
tions about going outside, and play-
grounds might be closed. Economic 
uncertainty has increased parental 
stress and anxiety, and social distanc-
ing also is accompanied by increases 
in anxiety, depression, and substance 
abuse. 

Evidence indicates that violence 
and vulnerability increase during 
periods when schools are closed (UN, 
2020; WHO, 2020c). Increased media 
coverage, uncertainty, and an eco-
nomic impact of loss or threat of loss 
of income all add to parental stress 
and anxiety. With raised stress levels, 
parents are more likely to engage in 
harsh parenting (Beckerman et al., 
2017). This, in turn, can result in 
increased risk of child maltreatment, 
which can predispose parents to 
increased family violence and abuse 
of children (Galea et al., 2020).  

Effective strategies are needed to 
help strengthen families to respond, 
care, and protect children. One help-
ful strategy is developing and imple-
menting routines in the home, partic-
ularly for children (Galea et al., 2020). 
A mechanism is also needed to moni-
tor, report, and intervene when men-
tal health issues and family violence 
are apparent. Social isolation makes 

ical isolation, there are potential neg-
ative effects for child and adolescent 
mental health. School is their usual 
experience, and school closure dis-
rupts routines, reduces contact with 
friends and teachers, limits access to 
learning resources and supports, and 
impacts learning (Golberstein et al., 
2020; Lee, 2020; Wang et al., 2020). 
Online, home-based learning is not 
accessible to all children and adoles-
cents, particularly those from less 
advantaged families without comput-
ers and the Internet (Galea et al., 
2020; Van Lancker & Parolin, 2020).  

For children and adolescents with 
existing mental health problems, the 
interaction of social isolation and the 
economic recession may exacerbate 
their situation (Golberstein et al., 
2020). Due to closures, school-based 
mental health resources are unavail-
able (Lee, 2020). School-based health 
professionals might be their sole 
source of support and intervention, 
with 13% of adolescents in the United 
States receiving mental health servic-
es from their school (Golberstein et 
al., 2020). Although telehealth can be 
an effective mode of mental health 
care delivery, the technology avail-
able in schools and family homes 
determines its accessibility, and not 
all adolescents have a private space at 
home to engage with a health profes-
sional (Golberstein et al., 2020).  

Given the stress associated with the 
pandemic and its effects on children’s 
mental health, parents have a central 
role in providing psychological and 
emotional support. Genuine and hon-
est conversations with children about 
their feelings and concerns and nor-
malizing them can reduce fear and 
anxiety (Dalton et al., 2020; Pfeffer -
baum & North, 2020; Wang et al., 
2020). Maintaining routines where 
possible and facilitating socialization, 
home-based learning, and regular 
exercise are other ways to enhance 
their children’s health and well-being 
(Galea et al., 2020; Wang et al., 2020). 
It is imperative that nurses and other 
health professionals who care for chil-
dren, adolescents, and their families 
are mindful of these potential effects 
and work with parents, families, and 
carers, along with the children and 
adolescents themselves to mitigate 
any potential lasting negative impacts 
of the pandemic.  

Impact on Parents  
For the small number of children 

who are admitted into the hospital for 
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assessment difficult for health care 
practitioners (e.g., maternal and child 
health nurses) who are conducting 
virtual visits rather than face-to-face. 

Not all impacts of the pandemic 
are negative, however. Some families 
have reported stronger family rela-
tionships because everybody is home 
and having more time together (such 
as for meals). Parents may become 
more resilient, which can happen 
after emerging from such a stressful 
situation (Beckerman et al., 2020). 

Strengths and Limitations  
This article has summarized a selec-

tion of key literature and drawn upon 
key areas of interest on the topic of 
COVID-19 in children and adoles-
cents specifically. Given the scarcity of 
nursing papers among the substantial 
quantity of medical publications, such 
knowledge is essential, not only to 
expand our knowledge base for appli-
cation to nursing practice, but also to 
make meaningful sense of this new, 
vast, and rapidly expanding body of 
evidence. The literature review 
method explores what has been writ-
ten and studied previously, building 
on previous work, for a thorough syn-
opsis of what is known and what still 
needs to be addressed, particularly 
important given the novel nature of 
this condition and its impact. This 
review has collated key papers and 
vital messages to inform and educate 
nurses and other health care profes-
sionals caring for children and young 
people in such unprecedented times. 

However, as with any research 
including literature reviews, the limita-
tions must also be acknowledged. 
Traditional literature reviews often lack 
thoroughness and rigor due to not fol-
lowing a systematic methodology 
(Grant & Booth, 2009). Questions can, 
therefore, arise about quality and trust-
worthiness, especially if a review is 
deemed not to fully analyze data col-
lected. Any conclusions authors reach 
may be therefore open to bias from a 
potential to inadvertently omit signifi-
cant areas of the literature or by not 
questioning the validity of conclusions 
drawn. Additionally, authors may only 
select literature that supports their 
own stance or view, giving undue cre-
dence to a preferred perspective. With 
this critique in mind, it was essential 
that an approved framework was used 
and adhered to (Arksey & O’Malley, 
cited in Levac et al., 2010) in line with 
a specific question, congruent with 
this approach.  
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Relevance to Clinical 
Practice 

Regardless of the differences relating 
to lower incidence and severity identi-
fied in this paper, children and adoles-
cents may still be adversely affected, 
particularly regarding the effects on 
mental health and well-being bought 
about by social distancing, prevention 
of socialization, and anxieties about 
school and educational progression. 
Those working with and/or caring for 
children and adolescents must have an 
up-to-date body of new knowledge to 
understand the nuances of the disease 
in younger people and for care to be 
delivered to mitigate against any nega-
tive consequences. In addition, under-
standing the specific needs relating to 
children will help ensure that nurses 
and other health care professionals are 
empathic and sensitive to this specific 
population and able to offer appropri-
ate support.  

Conclusion  
Health care around the world is 

faced with a continuously evolving 
clinical situation. The number of con-
firmed cases of COVID-19 has 
increased globally since the advent of 
the pandemic and continues to do so. 
More definitive evidence is required 
regarding COVID-19 in children and 
adolescents. COVID-19 must be taken 
seriously in view of its potential relat-
ing to the ramifications of mode of 
transmission, school closures, social 
distancing, and other policies that 
impact children, young people, fami-
lies, and health care professionals. In 
light of the current lack of literature 
on COVID-19 in the nursing field, 
high-level research is needed that 
addresses these significant global 
issues and contributes a pediatric and 
adolescent nursing perspective to the 
rapidly emerging body of evidence 
during this pandemic. Nurses play a 
core, essential role in caring for 
patients globally. It is vital nurses are 
equipped with knowledge and under-
standing of COVID-19 and its impli-
cations to enable them to optimize 
support and care for young people 
and their families.  
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