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ON THE TRAIL OF THE SECOND WAVE’S DYNAMICS 
India let its guard down too early and policy hesitancy and fast-spreading virus mutants  

have added to the surge 
 The rapid ascent of the second wave of COVID-19 in India from the third week of February, a 
major source of concern for the general public, the government, health administrators and the medical 
profession, needs to be carefully interpreted. 
 A careful analysis of the numbers is instructive. After having reached a nadir by the third week of 
January and staying there for nearly four weeks, the numbers rose by the third week of February. While 
the cumulative number at the peak (September 16, 2020) of the first wave was 51,15,893 (reached in six 
months), infections in the second wave in the last eight weeks are already 29,66,583, or 58% of the 
numbers at the first peak. 
 
Infection dynamics 
 We can speculatively predict the timing of the second peak and the time taken to reach herd 
immunity threshold as follows. 
 Earlier, we concluded that at the end of the first wave, 60% of the population had been infected 
(828 million). The uninfected 40% would be 1,380 million minus 828 million = 552 million. According to a 
recent Indian Council of Medical Research report, the reinfection rate in India is 4.5% — out of 828 
million initially infected, 37.26 million are susceptible to reinfection. The total number of susceptible 
subjects for the second wave would be 552 million+37.26 million = 589.26 million. 
 We calculate the rate of increase of new cases by looking at the daily new cases of the first and 
second waves at time points when the daily numbers were nearly equal. On June 12, 2020 and on 
February 16, 2021 the numbers were 11,320 and 11,795, respectively. Over the next eight weeks, the 
curves differed in acceleration. From June 12, 2020 to to August 7, 2020 the increase (to 61,455) was 
5.4-fold. From February 16, 2021 to April 13, 2021 the increase (to 1,85,248) was 15.7-fold. The doubling 
time of 28 days during the first wave is 2.8 times the doubling time (10 days) of the second wave.  
 The R value of the initial ‘variant’ of the virus of the first wave was 2-3, meaning, one infected 
person would infect 2-3 others; the variant(s) causing the second wave has a higher R value — we guess 
it may have doubled, ≥ 4. The herd immunity level required to bring the numbers down to end the 
second wave (herd immunity threshold) would be about 75%-80%, in contrast to 60% for the first wave 
— in terms of actual numbers, a maximum of ~471 million (80% of 589.26 million). 
 Of the 828 million infected in the first wave, only 10,904,738 (1.32%) were diagnosed by 
February 13, 2021. By the same token, only 6.223 million (1.32% of 471.4 million) are likely to be 
diagnosed by the end of the second wave. At the peak, the numbers detected would be half, namely 3.1 
million. 
 
Well into the second wave 
 We have already diagnosed 2,966,583 infections in the second wave by April 13, 2021 and the 
current doubling time is 10 days. Therefore, in the next few days we ought to reach ~3.1 million 
detected cases, spelling the peak of the second wave. We are already 56 days into the second wave; if 
the peak occurs within the next four days, the time from base to peak would be 56+4= 60 days. The 
descent after the peak will take an equal length of time — two months — in a normal bell-shaped 
epidemic curve. We expect steady low levels of infection (endemic state) will be reached by mid-June 
2021.  
 Our estimates assume that the conditions will remain the same throughout the second wave, 
but with vaccination rates going up, curbs being re-imposed and possibly higher re-infection rates, the 
timing of the peak may vary by a few days and the cumulative infections detected could differ by one or 
two million. 
 Our current pace of vaccination (only 1% of the population has completed two doses so far) and 
the two week interval required after the second dose of the vaccine to confer sufficient immunity to 
decelerate the second wave, indicate that vaccination may not decelerate the second wave in India. 
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However, we hope that the elderly and vulnerable, who were prioritised for vaccination, will have 
reduced mortality. 
 
Deepened by lapses 
 The faster-spreading U.K. variant was involved in the second wave in Punjab; judging by the 
tempo of spread, either this variant, other known variants and possibly faster-spreading Indian variants 
are responsible for the second wave in the country. 
 By early February the fear of the pandemic waned and people lowered their guard, allowing the 
virus to spread unchecked; had we stayed vigilant and achieved wide vaccination coverage then, the 
second wave could have been smaller or even averted. Vaccine hesitancy, policy hesitancy and fast-
spreading virus mutants all added to the tempo of the second wave. We let our guard down too early — 
a costly error.  
 A larger number of symptomatic infections in youngsters in the second wave may be 
attributable to their higher mobility and premature opening up of schools and colleges in the face of 
highly infectious variants. 
 The weekly average of new cases reported on March 23, 2021 was 42,162 and three weeks later 
(April 13, 2021) the average of deaths was 844 — a relatively low infection fatality rate of 2%; priority 
vaccination of the elderly and the vulnerable who stayed cocooned, and clear-cut management 
strategies for serious cases may have contributed to this. 
 
The strategy ahead 
 We should insist on the golden rules of mask wearing, cough etiquette, maintaining physical 
distance, hand-hygiene and avoiding crowds, and pursue an aggressive vaccination drive to contain the 
situation without imposing a lockdown, which will hurt the recovering economy and lead to untold 
public misery. 
 Travel curbs for fully vaccinated individuals are being lifted in the United States. In India, 
vaccination can be made a pre-requisite for those who come in contact with large numbers of vulnerable 
people (for example, teachers). Vaccination at offices (started in Tamil Nadu) and persuading staff in the 
Indian Railways to get vaccinated quickly are innovative steps in the right direction. 
 If vaccination is a pre-requisite for any public assembly, fewer people will gather and more 
people will seek vaccination. If vaccination is a pre-condition for entry into crowded public places and 
use of public transport, those who use these facilities will feel safe and the public will accept vaccination 
readily. Mobile vaccination vans can cover inaccessible rural pockets and reach people unable to reach 
vaccination centres. 
 Universal mask use, an important and effective preventive measure, despite proven benefits, is 
practised by only 50% of people in our surveys. This COVID-19 inappropriate behaviour can be addressed 
innovatively; anyone found without a mask in public may be given a mask and charged for it. If all public 
figures wear masks in all their public appearances, citizens will get a clear and effective message. 
The government’s decision to give emergency use authorisation to all World Health Organization-
approved COVID-19 vaccines is likely to narrow the demand-supply gap. The mRNA vaccines, which 
appear to offer greater protection against new variants and other vaccines in the pipeline to cover 
variants of concern need to be mass produced, tested and commissioned quickly to benefit everyone. 
 

DEFINITIONS: 
 
❖ trail (noun) – path, pathway, route. 
❖ dynamics (noun) – basic/fundamental cause or 

force that triggers change within a system. 
❖ let one’s guard down (phrase) – lower one’s 

guard; to become less guarded/vigilant/careful. 
❖ hesitancy (noun) – reluctance, unwillingness, 

disinclination. 
❖ mutant (noun) – mutation, variant, variation. 

❖ add to (phrasal verb) – increase, amplify, 
intensify. 

❖ surge (noun) – sudden increase or rise of 
something. 

❖ ascent (noun) – rise, jump. 
❖ source of concern (phrase) – a cause of worry. 
❖ interpret (verb) – explain, elucidate, clarify, 

make clear; understand, read. 
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❖ instructive (adjective) – informative, 
instructional, informational, explanatory, 
telling, revealing. 

❖ nadir (noun) – the lowest point, the all-time 
low, the bottom. 

❖ cumulative (adjective) – total, collective, 
aggregate. 

❖ speculatively (adverb) – suppositionally, 
theoretically, notionally. 

❖ threshold (noun) – it is an amount, level, or 
limit of something. Once the threshold is 
reached, something else happens or changes. 
point of entry, starting point. 

❖ Indian Council of Medical Research (ICMR) 
(noun) – the apex body in India for the 
formulation, coordination and promotion of 
biomedical research, is one of the oldest 
medical research bodies in the world. As early 
as in 1911, the Government of India set up the 
Indian Research Fund Association (IRFA) with 
the specific objective of sponsoring and 
coordinating medical research in the country. It 
was redesignated in 1949 as the Indian Council 
of Medical Research (ICMR). The ICMR is 
funded by the Government of India through 
the Ministry of Health & Family Welfare. 

❖ susceptible to (adjective) – prone to, subject 
to, at risk of, vulnerable to. 

❖ susceptible (adjective) – defenceless, 
vulnerable, sensitive. 

❖ subject (noun) – a person (commonly, 
someone who lives under authority/control of 
a monarch (king or queen) or another supreme 
ruler). 

❖ time point (noun) – an exact moment in time. 
❖ acceleration (noun) – increase, rise (in 

number). 
❖ R-value (noun) – reproduction number; the R 

number is a way of rating coronavirus or any 
disease’s ability to spread. R is the number of 
people that one infected person will pass on a 
virus to, on average (or) the number of people 
getting infected by an already infected person 
on an average. 

❖ variant (noun) – different or form or version or 
mutant of something (virus). 

❖ bring down (phrasal verb) – decrease, reduce, 
lower, diminish. 

❖ in contrast to (phrase) – in opposition to. 
❖ in terms of (phrase) – with regard to, 

regarding/concerning, in connection with. 
❖ by the same token (adjective) – by the same 

manner/method; for the same reason. 

❖ diagnose (verb) – identify, determine, 
recognize, discover( a disease/illness by 
examination of the symptoms). 

❖ namely (adverb) – specifically, in other words, 
that is. 

❖ ought to (modal verb) – must, should. 
❖ spell (verb) – lead to, result in, bring about, 

bring on, cause. 
❖ descent (noun) – an act of moving downwards; 

downward climb, going down, coming down. 
❖ epidemic (noun) – a disease that affects a large 

number of people within a community, 
population, or region. 

❖ endemic (adjective) – (of a disease) prevalent 
in or restricted to a particular location. 

❖ throughout (adverb) – all through, from 
beginning to end. 

❖ vaccination (noun) – treatment with a vaccine 
to protect against a particular disease; 
immunization. 

❖ go up (phrasal verb) – rise, increase. 
❖ curb (noun) – restraint, restriction, control, 

constraint, stricture. 
❖ dose (noun) – an amount/quantity of 

something. 
❖ so far (phrase) – until now, up to the present, 

up to this point. 
❖ confer (verb) – present to, give out to, give to. 
❖ decelerate (verb) – slow down, reduce, lessen, 

slow up. 
❖ vulnerable (adjective) – relating to a 

weak/neglected person who is in need of 
special care/support/protection; ill-protected, 
easily affected by, prone to, at risk of. 

❖ prioritise (verb) – make a point of, highlight, 
call attention to (something as very important). 

❖ mortality (noun) – (in a particular time/for a 
cause) the rate/number of death. 

❖ deepened (adjective) – heightened, 
aggravated, worsened, become worse. 

❖ lapse (noun) – failure, mistake, 
blunder/oversight. 

❖ wane (verb) – decrease, decline, 
diminish/dwindle gradually. 

❖ unchecked (adjective) – uncontrolled, 
unconstrained, unrestricted. 

❖ vigilant (adjective) – watchful, careful, alert. 
❖ avert (verb) – prevent, stop, avoid. 
❖ vaccine hesitancy (noun) – a reluctance or 

refusal to be vaccinated or to have one’s 
children vaccinated; reluctance or refusal to 
vaccinate despite the availability of vaccines. 
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❖ tempo (noun) – pace, rate, speed (of an 
activity). 

❖ costly (adjective) – ruinous, disastrous, 
devastating, damaging, woeful/awful, terrible, 
unfortunate. 

❖ symptomatic (adjective) – relating to a 
condition/person with symptoms. 

❖ asymptomatic (adjective) – relating to a 
condition/person with no symptoms. 

❖ pre-symptomatic (adjective) – relating to a 
condition/person with mild illness/symptoms. 

❖ attributable to (adjective) – considered as an 
outcome/result caused by. 

❖ mobility (noun) – transportability. 
❖ premature (adjective) – untimely, early, too 

soon/too early; ill-timed, hasty. 
❖ open up (phrasal verb) – become accessible; 

become available. 
❖ in the face of (phrase) – despite, 

notwithstanding, regardless of; when 
confronted with. 

❖ relatively (adverb) – comparatively, 
proportionately, somewhat, to a certain 
extent/degree. 

❖ fatality (noun) – death, casualty, mortality/loss. 
❖ cocoon (verb) – protect, keep safe, shield. 
❖ clear-cut (adjective) – definite, well defined, 

unequivocal. 
❖ strategy (noun) – plan of action (in order to 

achieve a more expansive set of political, 
economic, and security interests). 

❖ insist on (verb) – demand forcefully, ask for, 
press/push for. 

❖ etiquette (noun) – proper behaviour, good 
manners, rules of conduct/protocol. 

❖ social/physical distancing (noun) – a term 
means actively avoiding crowded public places, 
is a key element in decreasing the rapid spread 
of COVID-19. This is an effort intended to limit 
exposure by reducing face-to-face contact and 
preventing spread among people in community 
settings. 

❖ hygiene (noun) – cleanliness. 
❖ pursue (verb) – engage in, conduct, follow. 
❖ aggressive (adjective) – assertive, forceful, 

insistent, vigorous. 
❖ drive (noun) – campaign, crusade, movement, 

effort, push. 
❖ impose (verb) – force, thrust, inflict (an 

unwelcome decision). 

❖ lead to (verb) – result in, cause, bring on, give 
rise to. 

❖ untold (adjective) – unreported, unrevealed, 
undisclosed, unpublished, secret, suppressed. 

❖ misery (noun) – pain, grief, anguish, agony, 
distress, torment, suffering. 

❖ vaccinate (verb) – inoculate, administer, 
introduce (with a vaccine to provide immunity 
against a disease). 

❖ pre-requisite (noun) – precondition, necessary 
condition, essential, requirement. 

❖ come in contact with (phrase) – to touch 
someone unknowingly. 

❖ persuade (verb) – convince, influence, 
motivate. 

❖ readily (adverb) – willingly, without hesitation, 
voluntarily. 

❖ pocket (noun) – area, region. 
❖ measure (noun) – step, procedure, course of 

action. 
❖ address (verb) – tackle, deal with, attend to, try 

to sort out. 
❖ authorisation (noun) – approval, sanction, 

permission, consent, clearance. 
❖ narrow (verb) – reduce, curtail, cut down, 

lessen, lower, decrease. 
❖ m-RNA technology (noun) – messenger RNA 

technology; the set of instructions by which 
cells make all proteins and send them to 
various parts of the body. mRNA medicines 
take advantage of normal biological processes 
to express proteins and create a desired 
therapeutic effect. 

❖ mRNA vaccine (noun) – The vaccine is a 
messenger RNA (mRNA) vaccine, which stands 
for “messenger ribonucleic acid”. Messenger 
RNA is essentially the blueprint that living cells 
use to turn gene sequences into the proteins 
that form their fundamental structures. Once 
injected, the mRNA in the vaccine is translated 
into a viral protein, which our immune systems 
detect. The body generates an immune 
response in reaction to these viral proteins, 
which can’t by themselves cause disease, and 
this provides protection against developing 
Covid-19. 

❖ pipeline (noun) – supply chain. 
❖ in the pipeline (phrase) – in the process of 

being planned/developed. 
❖ commission (verb) – bring (something newly 

produced) into use. 
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