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ABSTRACT

Coronavirus disease 2019 (COVID-19) pandemic and lockdown have brought about a sense of fear and anxiety 
around the globe. Having the second largest population along with poor health infrastructural facilities, India has 
fairly performed well in its initial fight against COVID-19 as compared to the far developed and equipped countries. 
COVID-19 led to short term as well as long-term psychosocial and mental health implications for children and 
adolescents. The quality and magnitude of impact on minors are determined by many vulnerability factors such as 
developmental age, educational status, pre-existing mental health condition, being economically underprivileged or 
being quarantined due to infection or fear of infection. Anxiety, depression, irritability, boredom, inattention, and 
fear of COVID-19 are predominant new-onset psychological problems in children during the COVID-19 pandemic. 
Children with pre-existing behavioral problems such as autism and attention deficit hyperactivity disorder have a high 
probability of worsening of their behavioral symptoms. There is a pressing need for longitudinal and developmental 
studies, and implementing evidence based elaborative plan of action to cater to the psycho-social and mental health 
needs of the vulnerable children and adolescents during pandemic as well as post pandemic. Furthermore, to ameliorate 
children and adolescents access to mental health support services geared towards providing measures for developing 
healthy coping mechanisms during the current crisis. For this innovative child and adolescent mental health policies 
with direct and digital collaborative networks of psychiatrists, psychologists, pediatricians, and community volunteers 
are deemed necessary.
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Introduction

Coronaviruses are enveloped, positive single-stranded large 
RNA viruses that infect humans, but also a wide range of 

animals. Coronaviruses were first described in 1966 by 
Tyrell and Bynoe, who cultivated the viruses from patients 
with common colds.[1] Four subfamilies, namely alpha-, 
beta-, gamma-, and delta-coronaviruses exist. While alpha- 
and beta-coronaviruses apparently originate from mammals, 
in particular from bats, gamma- and delta-viruses originate 
from pigs and birds. SARS-CoV-2 belongs to the B lineage 
of the beta-coronaviruses and is closely related to the SARS-
CoV virus.[2,3] The major four structural genes encode the 
nucleocapsid protein (N), the spike protein (S), a small 
membrane protein (SM), and the membrane glycoprotein (M) 
with an additional membrane glycoprotein (HE) occurring 
in the HCoV-OC43 and HKU1 beta-coronaviruses. SARS-
CoV-2 is 96% identical at the whole-genome level to a bat 
coronavirus.[3]
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Genotype and Phenotype of coronavirus disease 2019.[2,3]

Epidemiology

On January 30, 2020, the WHO Emergency Committee 
declared a global health emergency based on growing case 
notification rates at Chinese and international locations. As 
of midst of February 2020, China bears the large burden of 
morbidity and mortality, whereas the incidence in other Asian 
countries, in Europe and North America remains low so far.[4] 
Of 317 research articles generated from our initial search on 
PubMed and preprint archives on February 21, 2020, 41 met 
our inclusion criteria and were included in the review. Current 
evidence suggests that it takes about 3–7 days for the epidemic 
to double in size. Of 21 estimates for the basic reproduction 
number ranging from 1.9 to 6.5, 13 were between 2.0 and 3.0. 
The incubation period was estimated to be 4–6 days, whereas 
the serial interval was estimated to be 4–8  days. Although 
the true case fatality risk is yet unknown, current model-
based estimates ranged from 0.3% to 1.4% for outside China. 
There is an urgent need for rigorous research focusing on the 
mitigation efforts to minimize the impact on society.[5]

Prevalence in India and Globally

India has verified 820,916 coronavirus disease 2019 
(COVID-19) cases, and 22,123 deaths by July 12, 2020.[6] 
The mortality rate of India is 2.69%. The United States has 
3,097,300 confirmed cases and 132,683 deaths with a 
mortality rate of 4.28% 8%. UK has an overall 288,137 cases 
and 44,650 deaths having a mortality rate of 15.49%. France 
witnessed 161,275 overall cases and 29,907 deaths with 
18.54%.[7] This pandemic has accompanied along with some 
unparalleled challenges making the situation much more 
difficult physically, emotionally as well as psychologically 
for the people across the globe.[8]

Impact of COVID-19 on School and College Going 
Students

Globally, the pre-lockdown learning of children and 
adolescents predominantly involved one-to-one interaction 

with their mentors and peer groups. Unfortunately, the 
nationwide closures of schools and colleges have negatively 
impacted over 91% of the world’s student population.[9] The 
home confinement of children and adolescents is associated 
with uncertainty and anxiety which is attributable to 
disruption in their education, physical activities, and 
opportunities for socialization.[10] The absence of structured 
setting of the school for a long duration result in disruption 
in routine, boredom, and lack of innovative ideas for 
engaging in various academic and extracurricular activities. 
Some children have expressed lower levels of affect for 
not being able to play outdoors, not meeting friends, and 
not engaging in the in-person school activities.[9,11,12] A 
study found that older adolescents and youth are anxious 
regarding cancellation of examinations, exchange programs, 
and academic events.[9] Moreover, they suggest to the 
policy makers that other less disrupting social distancing 
strategies should be followed by schools if social distancing 
is recommended for a long duration.[9,13,14] However, in 
current circumstances, it is controversial whether complete 
closure of school and colleges is warranted for a prolonged 
period. It has been reported that panic buying in times of 
distress indicate an instinctual survival behavior.[15] In 
present pandemic era, there has been a rise in the hoarding 
behavior among the teenagers.[16] It is also found that among 
youth social distancing is viewed primarily as a social 
responsibility and it is followed more sincerely if motivated 
by prosocial reasons to prevent others from getting sick.[16] 
Further, due to prolonged confinement at home children’s 
increased use of internet and social media predisposes them 
to use internet compulsively, access objectionable content, 
and also increases their vulnerability for getting bullied or 
abused.[17,18]

Impact on Adolescents of COVID-19

With restrictions in learning, socializing, and physical 
activity the substantial risks to the most vulnerable 
adolescents will raise. Break-in basic health services, 
resulting in health deterioration and behavioral changes 
will not only affect present health but will also have an 
impact on their adulthood. This will soon evolve as a major 
public health challenge.[19] Besides, schools are closed for 
more than 2 months; with no chance of reopening any time 
soon. The current pandemic has put 89% adolescents out of 
schools, which equates to around 1.54 billion students of 
which, 0.74 billion are girls.[20] All these consequences of the 
COVID-19 pandemic will put adolescents at an increased 
risk of, school drop-outs,[21] gender gaps in education,[22] 
Stress and other mental health disorders,[9] Smartphone 
dependence or addiction,[23] early age of initiating smoking, 
alcohol, or drugs,[24] Interrupted learning depriving 
opportunities for growth and development,[25] Parents 
unprepared for distance and homeschooling, particularly 
those in lower socioeconomic status and illiterate parents,[26] 
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poor menstrual hygiene, increase in child labor,[27] early, and 
forced marriage,[27] early pregnancy (teenage pregnancy),[28] 
nutritional problems (due to stoppage of weekly IFA 
supplementation and mid-day meal scheme/program),[27] 
increase in exposure to violence, exploitation (including 
sexual), abuse/maltreatment, and neglect.[28]

Psychological Responses between 5–12 and Different 
Age Group

Anxiety, depression, irritability, boredom, inattention, 
and fear of COVID-19 are predominant new-onset 
psychological problems in children during the COVID-19 
pandemic and while confined in quarantine. Children with 
pre-existing behavioral problems such as autism and ADHD 
have a high probability for worsening of their behavioral 
symptoms.[19] Most studies from Asia showed a higher 
prevalence of psychological morbidities as compared with 
other developed countries such as Italy and Spain.[10,29,30,31] 
The studies were done in the earlier stage of the pandemic 
also included a high proportion of participants with 
uncertainty and fear.[32]

During this COVID-19 pandemic, also some investigators 
have completed clinical studies in this regard and have 
demonstrated that children and adolescents, whereas 
remaining in lockdown/under quarantine show increased 
anxiety and depression. Apart from worrying a lot and 
showing fear of affected by the illness, they were also 
found to be worried about their family members. Similarly, 
students also suffered additional psychological stress due to 
interrupted academics and uncertain future. The caregivers 
were also found to be increasingly worried about the 
impaired behavior and psychological symptoms are seen 
in their children during this pandemic.[33-36] A large online 
survey conducted in China by Zhou et al.[37] including 
8079 students aged 12–18 years showed that 43% and 37% 
had depression and anxiety symptoms respectively (26%, 
15%, and 2% had mild, moderate, and severe depression, 
respectively, whereas 27%, 7%, and 3% had mild, moderate, 
and severe anxiety, respectively). Orgilés et al.[29] performed 
a survey on 1143 parents in Italy and Spain to study the 
emotional impact of quarantine on children and adolescents 
aged 3–18 years. Around 85% of the parents felt worsening 
of the emotional and behavioral symptoms of their children 
during the quarantine. The most frequent problems were: 
Difficulty in concentrating (76.6%), irritability (39%), 
boredom (52%), restlessness (38%), feelings of loneliness 
(31%), nervousness (38%), uneasiness (30%), worries 
(30%), anxiety (28%), anger (25%), increased reluctance 
(24%), sadness (23%), and fear (23%) of COVID-19.
Hou et al.[30] performed a cross-sectional study in rural 
China on 859 high school students to investigate the 
suicidality and mental health problems among senior high 
school students during this pandemic time and explore 
various potential influential factors. Around 85%, 71%, 

and 54% had symptoms of anxiety, depression, and post-
traumatic stress disorder respectively. Around 31% and 7% 
of participants had suicidal ideation and reported suicidal 
attempts, respectively.
An online questionnaire-based study performed early 
during the pandemic in February 2020 in Shaanxi province 
of China by Jiao et al.[10] studied behavioral and emotional 
reactions in 320 children and adolescents aged 3–18 years. 
The study found that clinginess (36%), irritability (31%), 
distraction/inattention (32%), and fear of asking questions/
for the health of relatives (22%) were the most common 
behavioral and psychological problems in participants. 
Other common problems were excessive worry (29%), 
obsessive request of updates (28%), sleeping problems 
(21%), poor appetite (18%), fatigue (16%), nightmare 
(14%), and discomfort and agitation (13%). Children in the 
younger age group (3–6 years) were more likely to have 
clinginess and fear for relatives, whereas old age children 
(6–18 years) were more likely to show inattention and 
persistent inquiry. Pisano et al.[31] in Italy performed a cross-
sectional study including 5989 children aged 4–10 years 
using a 12-item ad-hoc questionnaire including three areas. 
The study found that around 26% of children started having 
excessive clinginess and request to sleep in parent’s beds, 
3% of children developed new-onset enuresis, 5.5% had 
worsening of vocabulary, and 18% developed excessive 
and inappropriate fears. Around 54%, 43%, 31%, 21%, and 
19% developed irritability, listless behavior, anxiety, mood 
swings, and sleep problems.
In India, Saurabh and Ranjan[38] interviewed 121 children 
and adolescents regarding their compliance with quarantine 
measures and psychological distress during the quarantine 
period and compared the same with 131 non-quarantined 
children and adolescents. Overall, only 7% of children were 
compliant with quarantine measures (17% for community 
protective measures and 10% for household protective 
measures). Anxiety, helplessness, and fear were highly 
prevalent among quarantined children (68%, 66%, and 
61%, respectively) and the difference between the degree of 
psychological distress in these children and non-quarantined 
children was significant (P < 0.001). Notably, Saurabh and 
Ranjan have shown that although the children who are 
quarantined showed more psychological comorbidities, 
even the non-quarantined children had a relatively higher 
incidence of these problems, as compared with the studies 
in children in the pre-COVID era.

Impact on Emotion and Mental Wellbeing

It has been indicated that compared to adults, this pandemic 
may continue to have increased long-term adverse 
consequences on children and adolescents.[39] In young 
children and adolescents, the pandemic and lockdown 
have a greater impact on emotional and social development 
compared to that in the grown-ups. In one of the preliminary 
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studies during the on-going pandemic, it was found that 
younger children (3–6 years old) were more likely to manifest 
symptoms of clinginess and the fear of family members being 
infected than older children (6–18 years old). Whereas, the 
older children were more likely to experience inattention and 
were persistently inquiring regarding COVID-19. Based on 
the questionnaires completed by the parents, findings reveal 
that children felt uncertain, fearful, and isolated during current 
times. It was also shown that children experienced disturbed 
sleep, nightmares, poor appetite, agitation, inattention, and 
separation related anxiety.[40]

For many children, the current pandemic reflects an acute 
case of cumulative risk – they are being exposed to multiple 
co-occurring risk factors that increase the likelihood of 
mental health difficulties. For some children, there will be 
a precipitous increase in risk. For others, the aggregation 
of risk will be insidious and unfold over time. As risks 
accrue, there is corresponding wear-and-tear on the body 
caused by repeated physiological mobilization to respond to 
environmental challenge, termed allostatic load. Worsening 
mental health over time may reflect a progressive aggregation 
of risk that can only be elucidated using longitudinal designs 
that repeatedly assess both risk factors and behavior. 
Such sleeper effects have been reported for exposure to 
adversities such as intimate partner violence, the rates of 
which have been increasing cross-nationally during the 
pandemic. The mental health ramifications of COVID-19 
are likely to be longstanding, but not simply chronic. New 
difficulties for children who initially appeared well-adapted 
may surface later in development. This underscores the need 
for continued outcome monitoring among children facing 
near-term risks to intervene if difficulties begin to emerge.[41]

In addition, two types of sensitizing effects should be 
considered in longitudinal research on COVID-19. First, pre-
existing vulnerabilities may place some children at risk for 
later mental health problems in response to stress. The second 
sensitizing effect considers pandemic-related stress as the 
index event – that is, for individuals who have experienced 
relatively little prior adversity, the current pandemic may be 
a sensitizing event that lowers the threshold for tolerating 
later stress which triggers psychopathology. This is of 
concern given the possibility of extended confinement, 
repeated isolation, or cyclical exposure to stressful events 
during future disease mitigation efforts.[42]

The mechanistic effects of the pandemic on child and 
youth mental health entail an interplay of distal stressors 
and proximal family processes. Developmental research is 
predicated on the ability to uncover the factors accounting 
for change over time. Change can be mapped in at least two 
ways: (i) trajectories – the charting of within and between-
person change on a given construct (e.g., mental health); and 
(ii) pathways – the proximal processes linking distal risk 
to behavior change. In the case of pathways, cross-lagged 
models that measure mediators of change (e.g., parent-
child relations) and outcomes (e.g., mental health) allow 

an assessment of directional influences. This is crucial, as 
efforts to treat and prevent mental health difficulties should 
target not only symptoms, but the primary mechanisms/
mediators of change.[42,43]

Finally, resilience is not simply a trait of individuals 
(something “they have”), but instead reflects the processes 
and resources that restore equilibrium, offset challenges, and 
foster adaptation to harsh conditions. At the family level, this 
includes positive relationships, patterns of communication, 
rules and rituals, and belief systems (e.g., meaning-making 
of adversity). Moreover, the timing of exposure to risk and 
resilience factors is likely to be consequential in predicting 
the mental health sequelae of the pandemic. Understanding 
how these “windows of plasticity” shape children’s mental 
health necessitates longitudinal research that examines the 
type, timing, and intensity of risk and protective factors over 
time.[43,44]

Physical Activity versus Sedentary Lifestyle

Regular physical activity is related to many factors in 
a university student’s environment. The coronavirus 
pandemic and the resulting lockdown have restricted many 
elements of our environment. A healthy lifestyle should be 
promoted among all ages, but the earlier a habit is formed, 
the more likely it is to become rooted.[45] Regular physical 
activity is one of the most effective ways of preventing 
premature death.[46,47] Meanwhile, sedentary behavior is a 
health problem in the child and youth population, which is 
aggravated with age.[48]

It is known that individual factors such as age, sex, and 
health status affect the physical activity that individuals 
do.[49] Other factors associated with physical activity are 
motivation, lack of time and aspects related to body image 
or physical appearance;[50] some of the beneficial effects of 
physical activity are reduced anxiety and depression.[51,52] 
The COVID-19 pandemic led to the population being 
confined to their homes.[53]

During this period, elements of the built environment 
and other factors related to individuals’ environments 
were restricted due to the state of alarm. Experts’ 
recommendations to prevent sedentary behavior during 
lockdown included taking active breaks, getting up, and 
walking around the house, and doing online workouts.[54] 
However, during the pandemic, an overall negative effect on 
physical activity intensity was observed, as well as a rise in 
the consumption of less healthy food and a 28.6% increase 
in sedentary behavior.[55] A reduction in physical activity was 
also observed in university students,[56] along with increased 
levels of anxiety among 18–34-year-olds.[57]

Online Schooling versus Regular School

The COVID-19 has resulted in schools shut all across the 
world. Globally, over 1.2 billion children are out of the 
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classroom. As a result, education has changed dramatically, 
with the distinctive rise of e-learning, whereby teaching 
is undertaken remotely and on digital platforms. Research 
suggests that online learning has been shown to increase 
retention of information, and take less time, meaning the 
changes coronavirus have caused might be here to stay.[58]

Effect on Children with Special Needs/Disabilities

Even with millions of cases, we still have a lot to learn 
about the COVID-19 pandemic and its impact on childhood 
disability. Hypotheses to explain the apparent paradox are yet 
to be explored, for example, underreporting, social factors 
(limited contacts), behavioral factors (limited environment 
and face touching), and possibly physiological factors. Very 
early on, triage protocols were designed in anticipation of, 
or response to, shortage of hospital or intensive care beds, 
based on criteria including frailty, comorbidities, expected 
“utility,” or requirement for help with activities of daily 
living. Due to epidemiology, this has not affected disabled 
children as dramatically as elderly people, many thousands 
of whom died without receiving appropriate care. Although 
some aspects of the triage approach relate to COVID-19, 
general principles and the way they have been applied are 
not specific. These principles reflect a societal response to a 
health crisis, with the value of life based on the judgment of 
a third party and determined according to medical or social 
categories. This is worrisome for future crises and calls for 
pre-emptive action to protect vulnerable individuals.[59,60]

Suggestive Action to Be Taken and Future Scope

Anxiety, depression, irritability, boredom, inattention, and 
fear of COVID-19 are predominant new-onset psychological 
problems in children during theCOVID-19 pandemic and 
while confined in quarantine. Children with pre-existing 
behavioral problems like autism and ADHD have a high 
probability for worsening of their behavioral symptoms. To 
mitigate this far-reaching and significant negative impact on 
the psychological well-being of children, multifaceted age 
and developmentally appropriate strategies are required to 
be adopted by health-care authorities.

Conclusion

Although the rate of COVID-19 infection among young 
children and adolescents is low, the stress confronted by them 
poses their condition as highly vulnerable. Studies show 
that young children show more clinginess, disturbed sleep, 
nightmares, poor appetite, inattentiveness, and significant 
separation problems. There is a need to ameliorate children 
and adolescent’s access to mental health services using both 
face to face as well as digital plat forms. For this collaborative 
network of parents, psychiatrists, psychologists, pediatricians, 
community volunteers, and NGOs are required.
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