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INTRODUCTION 

Since first being reported in Wuhan, China in December 

2019, COVID-19 has rapidly spread to affecting over 

200 countries worldwide. Children account for 1-5% of 

diagnosed COVID-19 cases
[1]

; although, many infected 

children may be asymptomatic and therefore not 

diagnosed without population screening. 

  

Coronaviruses are of different types, e.g., severe acute 

respiratory syndrome coronavirus (SARS-CoV), Middle 

East respiratory syndrome coronavirus (MERS-CoV), 

and have caused serious human illnesses.
[2]

 SARS-CoV-

2, the virus that causes COVID-19, is a newer form, 

which has been newly diagnosed in humans. It is an 

enveloped RNA virus with positive-sense RNA genomes 

ranging from 25.5 to 32 KB in length. It is spherical in 

shape and ranges from 70-120 nm in diameter with four 

structural proteins. The viral envelope is covered by 

characteristic spike-shaped glycoproteins (S) as well as 

the envelope (E) and membrane (M) proteins.
[3]

 Studies 

have suggested that it can spread through close contacts 

and nosocomial secretions by coughing or sneezing. 

Furthermore, the fecal-oral route has also been suggested 

as a mode of transmission.
[4]

 People can protect 

themselves from being infected by washing hands 

frequently, avoiding touching the face, and avoiding 

close contacts, especially with people who are sick. 

Epidemics or pandemics, such as COVID-19, produce 

potential risks to child development due to the risk of 

illness, protective confinement, social isolation, and the 
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ABSTRACT 

Introduction: COVID-19 is a novel infectious disease declared as a pandemic. It is rapidly spreading worldwide, 

infecting and killing thousands of people. It has been seen that the children comprise a small fraction of COVID-

19 cases, clinical features usually include fever and cough, but a large proportion of infected children appears to 

be asymptomatic and may contribute to transmission. Differences in the expression/function of the cellular 

receptor for Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Angiotensin converting enzyme 2 

(ACE2) might explain the fact that why children are less severely affected then young adults and elderly people. 

Objectives: The aim of the present study was to examine the clinical, physiological & psychological impact of the 

COVID-19 on children from 5-11 years of age. Methods: A total of 200 parents having children aged between 5 

and 11 years completed an online survey which included a set of questionnaires to measure the clinical, behavioral 

and emotional state of their children. Results: In our study, the data collected from the online survey filled up by 

the 200 parents showed that the 11.5% children were not tested for COVID-19,   33.5% of children were tested 

positive and 21% children were tested negative. It’s important to note here that 40% children in our study were 

asymptomatic, 26% had low grade fever, 10.5% complained of sore throat, 5% had cough, 5% complained of 

abdominal pain & diarrhea, 2.5% had nasal congestion and myalgia. However, nausea, vomiting and headache in 

children were not reported. Parents stated changes in their children’s emotional state and behaviors during the 

pandemic too. It was found that 48% children were impatient, 48% were anxious, 52% were depressed, 19.5% had 

nightmares and 35% reported to be angry most of the times. Decreased in diet was reported in 76% children. 

Irritability, restlessness, anger, anxiety, sadness, worries and being likely to argue with the rest of the family was 

reported by more than 30% of the parents. Children spent significantly more time using screens, and less time 

doing physical activity and sleeping. Conclusion: The findings emphasized the importance of developing 

prevention programmers to mitigate the impact of COVID-19 pandemic on children’s psychological wellbeing. 
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increased stress level of parents. This situation becomes 

an adverse childhood experience (ACEs) and may 

generate toxic stress, with consequent potential losses for 

brain development, individual and collective health, and 

the long-term impairment of cognition, mental and 

physical health, and working capacity of future adults. 

Studies to improve the understanding of the impact of 

epidemics and pandemics such as COVID-19 on 

children’s mental health and development can help to 

guide strategies to prevent damage to children’s growth 

and promote positive development. There are several 

factors that influence the physical and mental health of 

children and adolescents experiencing the stress inherent 

in a pandemic, such as isolation itself, school shutdown, 

reduced social life and physical activities, changes to 

routine, sleep difficulties, exposure to disharmony at 

home, excessive screen use, unhealthy diet, and others. 

Depending on levels and kinds of support, high and 

continuous stress may either be tolerable or become toxic 

to children and adolescents. ACEs are traumatic or 

stressful events that occur in childhood, such as abuse, 

neglect, domestic violence, and parents with substance 

dependence or mental illness. Multiple reports have 

demonstrated that children and young adults have a 

milder form of the disease compared to adults.
[5] 

Asymptomatic, mild and moderate infections comprise 

over 90% of all children who have tested positive for 

COVID-19 with fewer severe and critical cases (5.9%) 

compared to adults (18.5%).
[5]

 The possible reasons for 

lower number and milder infections in children and 

young adults include lower exposure to virions, being 

isolated at home and minimal exposure to pollution and 

cigarette smoke contributing to healthier respiratory 

tracts. The elderly may be susceptible to severe COVID-

19 disease by their qualitatively different immune 

response, encompassed by the terms 

‘immunosenescence’ and ‘inflammaging’.
[6]

 Viral co-

infection may be important in potentially leading to 

limited replication of the SARS-CoV-2 by direct virus-

to-virus interaction and competition.
[7] 

Additionally, the 

distribution, maturation and functioning of viral 

receptors such as ACE2 may be important in age-

dependent susceptibility to severe COVID-19.
[5,8]

 Due to 

smaller number of reported cases in children, it is at 

present challenging to delineate the clinical 

characteristics of children with severe COVID-19 

infection, combined with the lack of a clear biomarker to 

indicate severity of infection.
[9]

 Dong, et al,.
[5]

 in the 

largest pediatric review of 2143 children, described that 

13% of virologically confirmed children were 

asymptomatic. This makes epidemiological inference 

problematic since asymptomatic children are less likely 

to be tested and may still contribute to transmission. In 

addition, a significant proportion of children can also 

have coinfections with other viruses, and the detection of 

SARSCoV- 2 may therefore be clinically 

insignificant.
[10]

 It has been proposed that the outcome 

for some children may be worse due to exposure to 

antenatal smoking and obesity.
[9]

 Another theory that has 

been postulated is the protective role of Bacillus 

Calmette-Guérin (BCG) vaccine in COVID-19. BCG 

vaccination has been associated with heterologous 

immunity to other pathogens, potentially by a 

phenomenon called ‘trained immunity’ involving innate 

cells such as macrophages, monocytes and epithelia.
11

 

Trials are underway to understand if BCG vaccination 

may offer protection against COVID-19. 

 

Children of all ages can be infected with COVID-19, 

with more cases reported in younger children and 

infants.
[5]  

Acknowledging the possible reporting biases 

discussed above, there is no age or sex preponderance
[5]

  

and the median age of infection is 6.7 years (range 

newborn to 15 years).
[12] 

The incubation period of 

COVID-19 in children has been reported as 2 days 

(range-2 to 10 days).
[1]

  At the time of diagnosis, 13- 

15% of virologically positive children may be 

asymptomatic.
[5,12] 

The most common symptoms 

described at onset in children are fever (50%) and mild 

cough (38%),
[13] 

Fever is present in about 40% of 

children.
[12] 

 Other clinical features include sore throat, 

rhinorrhea, sneezing, myalgia, fatigue, diarrhea and 

vomiting. Children may have more upper respiratory 

symptoms than lower respiratory symptoms
[5]

, and 

appear to recover in 1-2 weeks.
[14]

 

 

The typical radiographic findings from chest CT scans 

were similar to those of adults but were milder. Patchy 

ground-glass opacities and consolidations were seen 

because of the parenchymal destruction in children with 

proven COVID-19, which all normalized during 

treatment.
[15] 

There is no particular treatment or vaccine 

in children so far, and the use of antivirals is still being 

debated. It has been reported that the following five 

drugs can be used by weighing the benefits and 

drawbacks: interferon-alpha, lopinavir/ritonavir, 

ribavirin, chloroquine diphosphate, and umifenovir.
[16] 

High-dose pulmonary surfactant, nitric oxide inhalation, 

and high-frequency oscillatory ventilation are the other 

treatment options for newborns. The role of antibiotics is 

limited to proven bacterial infections only.
[17] 

The aim of 

the present study was to examine the clinical, 

physiological & psychological impact of the COVID-19 

on children from 5-11 years of age. 

 

Participants and setting: The study was conducted on 

200 children, 5-11 years of age to assess their clinical & 

physiological health during the pandemic. A total of 200 

parents having children aged between 5 and 11 years 

completed an online survey which included a set of 

questionnaires to measure the clinical, behavioral and 

emotional state of their children The Survey was 

conducted via Google form whose link was sent to 

personal email IDs of the parents of the children. This 

protocol was exercised in order to follow strict social 

distancing protocol and to avoid direct contact. The 

parents were explained about the objective of the study 

and were informed that the participation was voluntary, 

and confidentiality will be maintained.  The survey 

included five sections; first section had a detailed 
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description of the purpose of the study, along with the 

informed consent. This section explained the importance 

and benefits of the survey in the current pandemic, 

highlighting the voluntary nature of participation and 

assurance of confidentiality of the collected data. Only 

after consenting to the study, the participants could 

access the remaining sections. The successive sections 

collected responses for demographic details, symptoms 

of the disease, and the changes in the child’s emotional 

and behavioral pattern during the pandemic. Cross-

sectional and longitudinal comparison of overall 

parameters recorded from the study was done. A 

descriptive statistic was performed. Data was analyzed to 

assess the statistical significance. A p value < 0.05 was 

considered statistically significant. 

 

RESULTS 

A total of 200 children aged between 5-11 years 

completed the study. The mean age was 8.68 years. 92 

children in our study had no siblings, 69 had 1 sibling 

and 39 children had 2 siblings. In our study, the data 

collected from the online survey showed that 11.5% 

children were not tested for COVID-19. 33.5% of 

children were tested positive and 21% children were 

tested negative. It’s important to note here that 40% 

children in our study were asymptomatic. 26% had low 

grade fever, 10.5% complained of sore throat, 5% had 

cough, 5% complained of abdominal pain & diarrhea, 

2.5% had nasal congestion and myalgia. However 

nausea, vomiting and headache in children were not 

reported.  Parents reported changes in their children’s 

emotional state and behaviors during the pandemic. It 

was found that 48% children were impatient, 48% were 

anxious, 52% were depressed, 19.5% had nightmares and 

35% reported to be angry most of the times. Decreased in 

diet was reported in 76% children. Irritability, 

restlessness, anger, anxiety, sadness, worries and being 

likely to argue with the rest of the family was reported by 

more than 30% of the parents. Children spent 

significantly more time using screens, and less time 

doing physical activity and sleeping. Average screen 

time daily reported was 5.2 hours. Average hours of 

sleep on daily basis reported were 7.3 hours.  

 

DISCUSSION 

The COVID-19 pandemic has imposed a number of 

changes on daily routines needed to preserve individual 

health. In this scenario, one priority challenge is 

identifying and discussing pandemic-related factors that 

can negatively affect children’s growth and development 

and impair each child’s full potential, in order to develop 

prevention strategies that enable a healthier and more 

productive population over both the short and long term.  

The healthy pregnancy, balanced nutrition, immunity to 

diseases, restful sleep, a family environment rich in 

positive stimuli, and a high quality educational system 

are consider as the fundamentals for optimal child 

growth and development.
[18] 

All these fundamentals are 

relevant to the prevention of toxic stress and for the 

development of strong and lasting neural connections in 

the child’s brain.
[19]

 

 

Several factors related to the pandemic are recognized as 

ACEs and negatively interfere in the construction and 

structuring of the child’s brain architecture.
[20,21]

 

Restrictive social and economic reconfigurations, the 

fear of contagion, illness caused by COVID-19, isolated 

family life, school closures, the lack of support networks 

for other adults, the loss of loved ones, the difficulty of 

combining working from home with full-time childcare, 

financial challenges, increased exposure to pre-existing 

vulnerabilities (such as domestic violence, drug use, and 

mental illness in family members) can result in toxic 

stress, which will increase according to the sum of 

ACEs.
[22] 

Further, the quality and duration of sleep may 

be irregular, the level of physical and outdoor activities 

substantially decreases, and the use of electronic devices 

such as TVs, cell phones
 

and tablets (screen time) 

increases. These changes prevent child development 

from reaching its full potential.
[23]

 An increase in 

parental stress levels during a pandemic, a factor that 

directly interferes in children’s quality of life.
[24]

 

Anxiety, excessive concern with cleanliness, excessive 

fear of falling ill or losing a loved one, concern for the 

elderly, increased domestic accidents, mood disorders, 

anxiety disorder, panic, or obsessive-compulsive 

disorder, and post-traumatic stress are consequences that 

children and adolescents may experience, according to 

research into pandemic situations similar to the current 

one.
[25,26]

 

 

Genetic developmental programming is strongly 

influenced by the environment. In an environment with 

social restrictions where play and leisure activities are 

only possible within the home environment; where 

people wear masks and the learning of facial expressions, 

communication, and language is restricted; and where 

demonstrating affection is discouraged by many, there is 

a tendency towards limitations in the formation of certain 

areas of the brain, including the social brain, with 

consequent impairment in the acquisition of cognitive, 

behavioral, social, and communication skills.
[27]

 

 

Social isolation taken as a prophylactic measure during 

pandemics is important, but may have several negative 

impacts such as anxiety and stress in adults and also in 

children, since free socialization and relationships are 

important for well-being, increasing social behaviors and 

stimulating synaptic connections, favoring the 

construction of the social brain. Physical activities 

relevant to adequate physical conditioning, emotional 

well-being, and growth and development in childhood 

are also restricted.
[28,29]

 

 

The effectiveness of school shutdown as a measure to 

combat the spread of epidemics such as COVID-19 has 

been discussed in many studies.
[30] 

In a context in which 

children spend the whole day at home, there are 

increased lonely periods and moments for child self-care. 
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Situations such as these are fragile, particularly for 

children under 13 years of age who care for younger 

siblings without assistance from adults, which can cause 

an increased risk of domestic accidents, serious 

behavioral impacts and developmental disorders, such as 

selective mutism, speech delay, social interaction 

deficits, and others.  

 

CONCLUSION 

There are scarce data about the impact of epidemics on 

children’s growth and development. Preserving 

children’s well-being during stressful times such as 

pandemics needs greater attention in the medical 

literature. Children’s health is one of the most important 

issues in the Sustainable Development Goals and science 

has shown that genetic predispositions are modified by 

environmental influences, such as those experienced 

during a pandemic, and affect learning capacities, 

adaptive behaviors, lifelong physical and mental health, 

and adult productivity. The findings emphasized the 

importance of developing prevention programmers to 

mitigate the impact of COVID-19 pandemic on 

children’s psychological wellbeing. 
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