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ABSTRACT
Context: Information related to COVID-19 has been copiously accessible by almost everyone 
through various modes since its emergence in December 2019 with possible divergence in 
beliefs about the sources of infection and the actions to take to reduce morbidities and mortality, 
giving rise to the COVID-19 infodemic. Aim: (i) to report on the variability in the comprehension 
of COVID-19 related mortality information (ii) to document how varied the sources of information 
that a population relies on are (iii) to understand the motivation behind implementation of social 
distancing norms amongst this population (iv) to suggest methods to reduce the burden of an 
infodemic within a pandemic by creating herd immunity against misinform ants. Settings and 
Design: An online survey was conducted amongst urban educated individuals on 19 April 2020. 
Methods and Materials: The survey was conducted using Google forms and sent via WhatsApp 
chat messages to 949 individuals belonging to various chat groups, of whom 96 replied 
voluntarily. Results: Even though most (92.71%) of the participants derived their information 
from ‘trustworthy’ sources, there was a large amount of variation in their interpretation of that 
data. Conclusion: We demonstrated that educated urban professionals have been negatively 
affected by the infodemic around the COVID-19 pandemic and suggest broad guidelines for future 
information flow to be better handled through programmes such as “information vaccination” 
and “modified herd immunity” so that an infodemic is controlled and leads to better outcomes 
from any epidemic.
Key words: COVID-19, Infodemic, Pandemic, Coronavirus, Herd immunity.
Key Messages: Infodemics have the power to escalate fiercely and to change the course of 
an outbreak. Hence, the need for prevention protocols in place before their onset.
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INTRODUCTION
One of the biggest challenges we are facing during 
the COVID-19 pandemic is its parallel infodemic. In 
its situation report on 2 Feb 2020, the World Health 
Organization (WHO) described an infodemic as 
‘an overabundance of information – some accurate 
and some not – that makes it hard for people to find 
trustworthy sources and reliable guidance when they 
need it.’1

Attributing to traditional media coverage and 
communication by local and international health 
authorities, information related to COVID-19 is 
copiously accessible. However, the quality of this 
information, its interpretation and finally application 
in terms of human action depends on numerous 
variables. Besides, a plethora of good quality facts 
can also be overwhelming to deal with for an already 
anxious population looking for direction during a 
pandemic.
The purpose of this paper was to investigate the 
following by means of a survey of urban educated 
Indians: (i) to report on the variability in the 
comprehension of COVID-19 related mortality 
information (ii) to document how varied the sources 
of information that a population relies on are (iii) to 

understand the motivation behind implementation 
of social distancing norms amongst this population 
(iv) to suggest methods to reduce the burden of 
an infodemic within a pandemic by creating herd 
immunity against misinform ants.

SUBJECTS AND METHODS
On 19 April 2020, we conducted a survey to 
understand the perception of COVID-19 statistics 
available to the population, their sources and its 
relationship, if any, to the importance of social 
distancing (Figure 1).
The survey was conducted using Google forms and 
sent via WhatsApp chat messages to 949 individuals 
belonging to various chat groups. The population 
included only urban, educated adults who had 
access to the internet. Considering that most sources 
of information are updated once a day, only 96 
anonymous participants of the 949 requests who 
voluntarily responded to the survey within twenty-
four hours were included in the study in order to 
capture a ‘representative snapshot in time’. In order 
to avoid invoking subtle cognitive biases from fear 
and panic, care was taken to avoid the use of the word 
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‘mortality’ and, instead, optimistic indirect questioning regarding the 
possibility of ‘surviving’ COVID-19 was used.

RESULTS
Findings of our survey are summarised in Table 1.
A. Demography: The respondents of the survey were mainly 
female (81.3%) with a median age of 45 years. The large proportion 

of females in the sample can be explained by the composition of the 
database of contacts used in this survey.
B. Lockdown Discipline: Since the participants were not 
restricted to one region, they were questioned about the date on which 
lockdown was implemented for them. The average number of days of 
lockdown was 29.1 (median = 28 days), with the average number of visits 
outside the house per individual during the lockdown period amounting 
to 5.18 (median = 4, range 0 to 30).
C. Interpretation and Source of Mortality Data by the 
Respondents: In order to avoid the effects of pessimism during these 
trying times, the participants were questioned about the probability of an 
individual of ‘surviving’ a SARS-Cov2 infection instead of ‘dying’ from it. 
We then subtracted the ranges from 100 to understand their perception 
of the probability of death from a SARS-Cov2 infection. For example, 
the probability of survival of 95 to 99% was interpreted as that of death 
of 1 to 5%. Figure 2 demonstrates the variability in the interpretation of 
the fatality data by the participants. A small proportion of respondents 
(5.21%) were of the opinion that survival post-infection depended on 
factors such as age and/or immunity of the individual and one respondent 
was not aware of statistics relating to COVID-19 survival.
On enquiring about the source of information, 92.71% of the participants 
relied on information from sources that were trustworthy (excluding 
Whatsapp forwards from friends and family and other).

Table 1: Results of the Survey.

Category Result

Age in years

Median 45

Range 18 - 65

Gender

Males 18.70%

Females 81.30%

Days since lock-down

Median 28

Range 1 - 30

Number of visits outside the house

Median 4

Range 0 - 30

Probability of surviving Novel Coronavirus infection

95 to 99% 21

90 to 94% 24

85 to 89% 17

80 to 84% 6

75 to 79% 20

50 to 55% 2

Other 5

Unaware 1

Source of information

e-version of your favourite newspaper 12

Websites of official bodies such as the local government 13

International bodies such as the WHO and CDC 26

WhatsApp forwards from friends and family 2

News feeds on your phone 9

Television news channel 26

My doctor / doctor friends 3

Other 5

Motivation to stay indoors

Not obeying the lock-down is a punishable offence 0

I am aware that suffering from Covid-19 can be fatal and I 
wish to keep myself and my family safe 79

I want to reduce the burden on the medical community 13

Other 4

Table 2: Information Released by the Media

Date Information conveyed Source 

3 March 
2020

Globally, about 3.4% of reported COVID-19 
cases have died. By comparison, seasonal 

flu generally kills far fewer than 1% of those 
infected.

WHO2

30 
March 
2020

The research, published in the medical journal 
The Lancet Infectious Diseases, estimated that 
about 0.66% of those infected with the virus 

will die.

CNN3

2 April 
2020

Estimates that authorities had made so far put 
the death rate for confirmed cases between 

2% and 8% and the death rate for overall cases 
between 0.2% and 1.6%.

Economic 
Times4

10 April 
2020

India so far has reported 6,761 confirmed 
cases of coronavirus with a death toll of 206, 

making it 3.04 percent death rate ---percentage 
of deaths with respect to the total number of 

confirmed cases.

Economic 
TImes5

10 April 
2020

India’s COVID-19 death rate of about 3.1% is 
much lower than 12.72% of Italy, 12% of UK, 

9.73% of Spain, 3.4% of the US and 5.98% 
global death rate

Livemint6

16 April 
2020

On Tuesday, with 12 new corona deaths 
totalling to 160, the state achieved a mortality 

rate of 6.84 per cent. In comparison, with 5,702 
new deaths, the total global deaths stood at 

111,652 or mortality rate stood at 6.29 per cent.
Against this, the Indian average mortality rate 
was only 3.27 per cent with 32 new deaths and 

total 338 casualties.

Times of 
India7

18 April 
2020

Percentage of deaths per closed case globally 
- 21.22%

Worldometer8
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D.  Motivation to Stay Indoors during the Lockdown: The main 
factor motivating participants of this survey to stay at home during the 
lockdown was to protect themselves and their families from the fatality 
of COVID-19 (82.29%). Whereas the intention for a smaller proportion 
(13.54%) was to reduce the burden on the medical community, none of 
the participants chose to stay indoors with the fear of being penalised by 
authorities.
The survey was conducted on a segment of the population that one 
might expect, ex-ante, to be well-informed. When extending the results 
of our findings to a wider population, especially lower socio-economic 
groups, the deleterious effects of an infodemic within an epidemic will 
be more pronounced.

DISCUSSION
Going back to the WHO’s description of an infodemic: ‘an overabundance 
of information – some accurate and some not – that makes it hard for 
people to find trustworthy sources and reliable guidance when they need 
it.’1

The responses to our survey are evidence of this infodemic within this 
pandemic. They clearly demonstrate how variedly informed an urban, 
educated group of individuals is regarding COVID-19 survival and 
mortality, despite the vast majority (92.71%) sourcing their information 
from ‘trustworthy’ origins. Table 2 enlists a few examples of COVID-19 
mortality related information available to the public from various 
sources, further explaining the reason for our results. As demonstrated in 
Table 2, the use of dissimilar parameters to express COVID-19 mortality 
and the use of unscientific terms such as ‘death rate’ by traditional 
media are potential sources for inconsistent interpretations of numerical 
information by the community. In addition, the conventional Case 
Fatality Rate (CFR), usually used to quantify the severity of a disease, has 

been reported by various sources but has questionable application during 
an ongoing pandemic.8,9 On the other hand, figures on the website of 
one of the most popular COVID-19 data providers’, Worldometer, depict 
COVID-19 mortality as a percentage of closed cases as opposed to the 
total infected cases used in CFR, giving rise to a much higher figure than 
the CFR (21.22% versus 6.89% on 18 April 2020), planting one more seed 
of confusion for the layperson.10 The need and framework for a Mid-
Epidemic Case Fatality Rate (ME-CFR) have been proposed.9

Figure 1: Survey Format.

Figure 2: Percentage of Participants vs. Perception of Mortality Statistics.

Figure 3: Herd Immunity for an Infodemic.

Figure 4: Methods of Reducing Vc.infodemic.
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A similar analysis of website contents for COVID-19 not only revealed 
significant differences between recommendations from official public 
health organisations versus digital media, but also detected country-wise 
differences in simple instructions for hand-washing, covering the mouth 
while coughing and staying at home if unwell.11

Social distancing, the new mantra of survival, has had different 
consequences for people worldwide - from stock market volatility to the 
loss of income for daily wage workers - its impact has spared nobody. 
However, its implementation requires community participation. 
Whereas our survey revealed that the motivation to stay indoors for 
most participants was the awareness of the fatality of COVID-19, this 
was an informed urban population, that did not depend on daily wages. 
In contrast, thousands of labourers gathered to board homeward bound 
trains on 14 April 2020, at the Bandra Terminus in Mumbai, requiring 
intervention by the authorities. It is for episodes such as these that risk 
communication, focused on risk perception of the community is core 
to cooperation. The ultimate prevention measure for COVID-19 is self-
care, which requires clear instructions to the community through trust-
based communication of risk information.12

Our experience with the influenza pandemic has made us familiar with 
the importance of risk communication. In theory! Frameworks for 
communication preparedness, implementation and recommendations 
for public health planners to enhance health risk communication 
preparedness for vulnerable populations has been described in detail after 
the influenza epidemic in 2008.13 Despite the theoretical preparedness, 
we are still mired in a COVID-19 infodemic today. This emphasises the 
need for communicating risk information as a filler for the gap between 
what experts think people should know and what the wider population 
really want to know.12

Misinformation can lead to irreversible damage in many ways. This 
necessitates the design, production and dissemination of preventive 
measures for infodemic prophylaxis. In an agent-based model created 
by Branard J et al. they analysed the effect of sharing harmful advice on 
human risk-taking behaviour. They proposed a ratio of 60:40 of good:bad 
advice circulating in the population in order to negate the impact of 
misinformation on an outbreak. They also concluded that by reducing 
the sharing ability of harmful information of just 20% of the population, 
a reduction in disease outbreak outcomes could be achieved.14

With regards to social media, while some studies from China have linked 
the duration of social media exposure positively with higher risks of 
anxiety and depression during the COVID-19.15,16 there is also evidence 
of it aiding government and health agencies by drawing attention towards 
public emergencies and as a mode of mass communication.17 
On the other hand in an analysis on misinformation on Twitter, Kouzy 
et al. reported that 24.8% of the 673 tweets they analysed included 
misinformation and 17.4% included unverifiable information regarding 
the COVID-19. Even though the Tweets from healthcare/public health 
accounts had the lowest rate of unverifiable information, it was a 
substantial fraction (12.3%) of their Tweets.18

Herd Immunity for an Infodemic
Herd immunity can be defined as the resistance to the spread of a 
contagious disease within a population that results if a sufficiently high 
proportion of individuals are immune to the disease, especially through 
vaccination. The mechanism through which herd immunity protects 
the population is explained in Figure 3. A proportion of the population, 
chosen randomly, that must be vaccinated to achieve herd immunity 
threshold, is called the critical vaccination level (Vc)
Vc in turn depends on the basic reproduction number R0 of the infection. 
R0 is defined as the expected number of secondary cases produced by a 

single infection in a completely susceptible population. The relationship 
between Vc and R0: 

Vc = 1 - 1/R0                                                                                                  (1)
For example, if the R0 for an infection is 4, for herd immunity to develop 
for the infection its Vc will be:

Vc = 1 - 1/R0 = 1 - ¼ = ¾                                    (2)
This implies that 75% of the population needs to be immune to the 
infection for an R0 of 4 in order for herd immunity to be effective. As is 
clear from equation (1), an increase in the R0 of an infection demands a 
higher Vc.
We can apply this formula to an infodemic, where:
Misinformant = Any individual who spreads false information during 
an infodemic
R0.infodemic    = The expected number of secondary misinformants produced 
by a single 
             misinformant in a completely susceptible population 
Vc.infodemic        = 1 - 1/R0.infodemic

      = The proportion of the population that must be immunised 
against  
 Misinformation for herd immunity against an infodemic to be 
achieved.
The availability of connectivity today can lead to a high value of R0.infodemic, 
in turn increasing the Vc.infodemiccloser to 100%. This would mean reaching 
out to practically every individual in order to immunise him/her against 
misinformation - a task that is practically impossible on a one-on-one 
basis. Following are some ways that can enable herd immunity for an 
infodemic, driven primarily by easy use of currently available technology 
(Figure 4).
(i) Reduce R0.infodemic: A reduction of R0.infodemic results in a lower Vc.infodemic. 
Since R0.infodemic can be controlled unlike that of an infection, this is a 
possibility. An example of this was the reduction in the number of 
permissible forwards by WhatsApp in early April 2020 to reduce the 
spread of fake COVID-19 related information.
(ii) An information vaccination programme: A swift production and 
wide dissemination of information with a top-down approach, by an 
international group that is perceived, by a large part of the population, 
to be seen to be unbiased. This information must be (a) prepared with 
many supporting scientific advisors (b) from across the breadth of the 
population, (c) should be translated into as many mainstream and local 
languages as possible and (d) disseminated as widely as possible (e) as 
swiftly as possible and (f) coordinated in time as well as content. This 
will ensure that all members of the population receive the appropriate 
dose of the ‘information vaccine shot’, thus reducing the risk of a ‘strain 
of incorrect information’ released by others reaching the population. We 
call this “an information vaccination programme”.1

(iii) Modified Herd immunity: Identify immune ‘influencers’ in the 
population who disseminate facts, gradually immunising the susceptible 
population and converting the misinformants to influencers. For this 
model to function successfully, identification of individuals that are 
trustworthy within a community and who understand local beliefs and 
traditions is crucial. (Figure 3)

CONFLICT OF INTEREST
The authors declare none.  

1 Just as numbers related to the economy e.g. unemployment, inflation, 
GDP are published in a coordinated fashion, the population could have faith in a 
single information dissemination body.
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ABBREVIATIONS
COVID-19: Coronavirus disease 2019; WHO: World Health 
Organization; CFR: Case Fatality Rate; ME-CFR: Mid-Epidemic Case 
Fatality Rate; Vc: Critical vaccination level; R0: Reproduction number,
R0.infodemic: Reproduction number of an infodemic; Vc.infodemic: Critical 
vaccination level of an infodemic; GDP: Gross Domestic Product.
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