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Schools began opening in a phased manner across several Indian States on September 1. These 

include the States of Delhi and Uttar Pradesh. Schools for senior students have already been open for the 

past few weeks in a few States. 

Debates around when to open schools in the midst of a COVID-19 pandemic have been divisive, and 

not just in India. These have focused on the balance between minimising the risk of disease for children and 

their family members, and maximising in-person schooling. The arguments have largely reflected the biases 

of those with strongly held points of view on both sides. 

 

Mathematical models 

With schools opening across India, will we observe an increase in cases in school children? Could this 

lead to another peak in overall cases as children bring infections back home? We addressed these questions 

using a mathematical model, presenting our findings (the meeting was in-camera) to an expert group of the 

World Health Organization this week. 

How did our model address this question? Our model describes schools embedded within 

communities, that comprised families of different sizes. If schools are open, children move between their 

homes and schools. Children stay at home if schools are closed. Adults go to work at assigned workplaces or 

stay at home. The distribution of ages in the community is based on the age structure of the population in a 

typical mid-sized Indian city. 

We describe the spread of COVID-19 from person to person, accounting for reductions in this rate 

from non-pharmaceutical interventions including masking. We account for a level of prior infection in the 

community, as measured by serological surveys that look for antibodies for COVID-19. Our model accounts 

for the possibilities of asymptomatic, mild and severe disease, as well as hospitalisations and deaths. These 

vary across different age groups. We allow two doses of vaccinations, separated by 90 days, as well as the 

possibility of breakthrough infections, where the immunity granted by vaccines is breached. We incorporate 

what is currently known about the protection provided by vaccines against mild and severe disease. Our 

model reflects the current state of the epidemic in India at the moment. We start with children at home and 

then study how cases spread in children and in adults when schools open. 

 

Findings of the model 

Based on our model, an increase in cases in children is expected as schools are opened, relative to 

keeping them closed. However, this does not lead to a new wave under the current epidemic conditions in 

India. Specifically, in regions with the levels of seroprevalence expected across much of north India, we 

expect this increase in cases to be marginal. Children are at lower risk of severe disease associated with 

COVID-19 — very few of these infections are likely to lead to complications. 

We can further restrict any increase in infections among children by ramping up immunisation in 

older age groups and by continuing non-pharmaceutical interventions, including requiring face masks, 

improving ventilation, shifting more activities to outdoor venues, and increasing the number of students 

attending school slowly over a period of several weeks. Such interventions should be continued until we 

achieve an overall seroprevalence of 75%-80%, adding numbers from recent infections and from 

vaccinations. Beyond this point, we find that these measures make little difference. We found that opening 

schools was not likely to contribute to an increase in cases among older individuals. 

A typical Indian community considering whether to open schools should be on the downswing of the 

pandemic or past it in terms of having sufficient numbers of those who are — at least for the time being — 

relatively immune to the disease since they have been recently infected. Roughly speaking, this corresponds 

to about 45% seropositivity to begin, in the absence of vaccinations. Adding vaccinations on top of that 

cushions any sharp rise in cases, especially if combined with COVID-19 non-pharmaceutical interventions. 

 

Interpreting the results 

Much of India has encountered COVID-19, particularly the Delta variant. Some have been reinfected 

by it. Seropositivity levels in children are comparable to those in adults — keeping children at home has not 
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served the purpose of keeping them from becoming infected. This is a point whose importance has been 

insufficiently stressed: if children are as likely to pick up an infection from the community while staying at 

home, there is little reason to keep them out of school. 

More than 60% of the vulnerable population have been given one dose of vaccine; in some cases, 

two doses. There is a case for prioritising the vaccination of family members, especially elderly ones, of 

school-going children as well as of teachers and other school staff. We see the advantages of this in our 

model simulations. 

We stress that a rise in cases could occur once schools are opened. Indeed, children who show 

symptoms after testing positive should be screened for potentially more severe versions of the disease. 

However, the number of severe cases in children is very small since children are better protected against 

disease than adults. 

With COVID-19 and schools, the trade-off is between the long-term consequences of disruptions in 

learning and socialisation in children and the short-term possibility of their contracting an infection. Finding 

the right balance between these two factors is crucial. Given the state of the Indian epidemic as well as the 

likely possibility that COVID-19 will transition into endemicity, there seems to be little reason to continue to 

have schools closed. This should be true especially in States and communities where seropositivity is in 

excess of 80%. 

 

State-specific approach 

For low seropositivity States such as Kerala and Maharashtra, a better understanding of the current 

fraction of the population that has antibodies, either from prior infection or from vaccination, would help. 

Once this crosses the 80% level, we see no reason why they should not also reopen. It remains important to 

continue studying the spread of COVID-19 over the next six months to understand how quickly immunity due 

to prior infection wanes over time. 

 

Actions called for 

Our simulations do not include testing and tracing, although this is one way of keeping any increase 

in cases in check; nor does it include the possibility of new variants. The possibility of random testing of 

schoolchildren at regular intervals has been raised. We favour, instead, local decisions to close schools if test 

positivity in the community exceeds a preset bound, since children seem to be acquiring the infection in their 

communities at the same rate at which adults acquire them. 

While models are imperfect guides to the future, especially because they must make assumptions 

about human and virus behaviour, they often provide useful intuition. Comparisons to other countries are 

not particularly helpful, since each country’s situation with respect to the disease is different. The recent 

uptick in vaccination numbers is encouraging and should hopefully be sustained in the coming weeks. This 

will help in ensuring that children can return to school. For this, we need not wait until vaccines for children 

are available. 

 

 prognosis (noun) – forecast, prediction, 

projection. 

 in-person (adjective) – relating to an event/class 

where people/student physically present 

together. 

 phased (adjective) – gradual, step-by-step, 

staggered; relating to something carried 

out/performed/pursued in stages; timed at 

intervals (of something as they don’t happen at 

the same time). 

 in the midst of (phrase) – in the middle of. 

 divisive (adjective) – relating to something that 

causes arguments between people; 

disharmonious, discordant; in disagreement, 

differing, contradictory. 

 reflect (verb) – indicate, show, display, 

demonstrate. 

 bias (noun) – tendency, inclination, leaning; 

interest, predisposition (towards/in one 

particular thing). 

 point of view (noun) – opinion, view, viewpoint, 

standpoint. 

 lead to (verb) – result in, cause, bring on. 
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 mathematical modelling (noun) – an attempt to 

study some part (or form) of the real-life 

problem in mathematical terms. 

 modelling (noun) – the use of mathematical 

models to make calculations or predictions; (A 

simulation is the process of using a model to 

study the behavior and performance of an actual 

or theoretical system). 

 finding (noun) – conclusion, result, deduction, 

inference. 

 in-camera meeting (noun) – executive session; it 

is held when directors meet behind closed doors, 

without management or any other non-board 

member present. 

 in_camera (phrase) – in secret, in private, 

confidentially, behind closed doors, behind the 

scenes. 

 embed (verb) – incorporate, include. 

 account for (phrasal verb) – to give 

reasons/explanations for (an event, act, etc.). 

 pharmaceutical (adjective) – relating to aspects 

like preparation, dispensing, and effective 

utilization of medicinal drugs. 

 intervention (noun) – (In medicine) it is a 

treatment, procedure, or other action taken to 

prevent or treat disease, or improve health in 

other ways. 

 non-pharmaceutical interventions (NPIs) (noun) 

– actions, apart from getting vaccinated and 

taking medicine, that people and communities 

can take to help slow the spread of illnesses like 

pandemic coronavirus disease 2019 (COVID-19) 

by following interventions like using face masks, 

maintaining hand hygiene and avoiding crowds. 

 serology survey (noun) – A serological survey is 

conducted to assess the prevalence of a disease 

in a population. It is done by detecting the 

presence of specific antibodies that are produced 

against the virus. 

 serology (noun) – a method of diagnostic 

examination of blood serum concerning the 

immune system’s response to pathogens (the 

pathogen is something, like bacteria/virus, that 

causes disease). (serum is an amber (yellowish-

orange), watery fluid, rich in proteins, obtained 

from blood…). 
 antibody (noun) – it is also called 

‘immunoglobulin’; a protective protein produced 

mainly by plasma (blood) cells in the immune 

system in response to the presence of antigens 

(disease causing organisms (bacteria & viruses) 

and other harmful/toxic foreign substances like 

insect venom). 

 possibility (noun) – chance, practicability, 

probability. 

 asymptomatic (adjective) – relating to a 

condition/person with no symptoms. 

 symptomatic (adjective) – relating to a 

condition/person with symptoms. 

 pre-symptomatic (adjective) – relating to a 

condition/person with mild illness/symptoms. 

 hospitalisation (noun) – the act of taking (or) 

admitting someone to (or) in hospital for 

treatment. 

 vaccination (noun) – treatment with a vaccine to 

protect against a particular disease; 

immunization. 

 breakthrough infections (noun) – people getting 

infections after they are fully vaccinated is when 

the infections are caused by circulating virus 

variants, with potential immune escape 

mechanism, which might reduce the efficacy of 

vaccines. These are called “vaccine breakthrough 

infections”. 

 immunity (noun) – the body’s defense against 

infections; protection, resistance. 

 breach (verb) – break through, burst through (a 

defence). 

 relative to (phrase) – in comparison with, 

proportionate, proportional, commensurate, 

corresponding. 

 seroprevalence (noun) – the number of persons 

in a population who test positive for a specific 

disease based on serology (blood serum) 

specimens. 

 likely (adverb) – probably, in all probability, 

presumably. 

 ramp up (phrasal verb) – increase (in amount or 

number). 

 immunisation (noun) – the process whereby a 

person is made immune or resistant to an 

infectious disease, typically by the administration 

of a vaccine. Vaccines stimulate the body’s own 

immune system to protect the person against 

subsequent infection or disease. 

 ventilation (noun) – the supplying of fresh air to 

a room. 

 measure (noun) – action, step, procedure. 

 downswing (noun) – downturn, decline. 
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 in terms of (phrase) – with regard to, 

regarding/concerning, in connection with. 

 relatively (adverb) – comparatively, 

proportionately, somewhat, to a certain 

extent/degree. 

 immune (adjective) – resistant (from the effects 

of something). 

 correspond (verb) – correlate with, agree with, 

be in agreement with, be consistent with. 

 seropositivity (noun) – the quality or state of 

being seropositive, of having blood serum that 

tests positive for a given pathogen (a 

bacteria/virus that causes disease). 

 in the absence of (phrase) – without, lacking, 

notwithstanding. 

 cushion (noun) – protection, buffer, shield, 

defence. 

 interpret (verb) – explain, elucidate, clarify, make 

clear; understand. 

 encounter (verb) – experience, come into 

contact with, run into, come across, come up 

against, face, be faced with. 

 delta variant/B.1.617.2 (noun) – Formally known 

as AY.2 or B.1.617.2, it’s a variant of the 

coronavirus, first identified in India, is renamed 

as the ‘Delta variant’ by the World Health 

Organization (WHO) and this variant is 

reclassified as Variant of Concern (VOC). The 

B.1.617.1 strain has been reclassified to a Variant 

of Interest (VOI) and labelled variant “Kappa”. 

 variant (noun) – different or form or version or 

mutant of something (virus). 

 stress (verb) – emphasize, draw attention to, 

focus attention on, underline, underscore, 

highlight. 

 pick up (phrasal verb) – catch, contract, get, 

become infected with, become ill with. 

 keep out (phrasal verb) – exclude, deny access 

to, shut out. 

 vulnerable (adjective) – endangered, unsafe, 

unprotected, unguarded ill-protected; easily 

affected by, prone to, at risk of. 

 indeed (adverb) – in fact, actually, undeniably. 

 screen (verb) – check, test, examine (for the 

presence/absence of a disease). 

 potentially (adverb) – likely, possibly, probably. 

 trade-off (noun) – a situation in which you must 

choose between (balance) two things that are 

opposite or cannot be had at the same time; a 

compromise.  

 consequence (noun) – outcome, ramification, 

repercussion. 

 disruption (noun) – disturbance, interruption, 

obstruction. 

 socialization (noun) – the process of interaction 

through which the (growing) individual learns the 

habits, attitudes, values and beliefs of the social 

group. 

 contract (verb) – catch, pick up, get (a disease), 

become infected with, become ill with. 

 given (preposition) – considering, taking into 

account, bearing in mind. 

 transition (verb) – undergo a process of change. 

 endemicity (noun) – the condition/state of being 

endemic. 

 endemic (adjective) – (of a disease) prevalent in 

or restricted to a particular location. 

 fraction (noun) – a small part/percentage of 

something. 

 wane (verb) – decrease, decline, 

diminish/dwindle gradually. 

 call for (phrasal verb) – require, publicly 

ask/necessitate, demand. 

 contact (tracing) (noun) – it is defined as the 

identification and follow-up of persons who may 

have come into contact with a person infected 

with the virus. 

 keep something in check (phrase) – control, 

curb, restrain, hold back, keep under control. 

 preset (adjective) – prearranged, pre-agreed, 

pre-established, pre-planned, pre-decided. 

 bound (noun) – limits, restrictions, limitations. 

 imperfect (adjective) – incomplete, abridged, not 

whole, not entire, partial, unfinished. 

 assumption (noun) – supposition, speculation, 

surmise/guess; conclusion, deduction, inference. 

 intuition (noun) – feeling, instinct. 

 with respect to (phrase) – concerning, regarding, 

relating to, with reference to. 

 uptick (noun) – a small increase or upward trend. 

 sustain (verb) – continue, carry on, keep up, 

maintain, bolster up. 
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