
THE EPIDEMIOLOGIST AND THE PANDEMIC



COVID 19 pandemic is the 

most talked about illnesses 

presently due to –

• Its huge impact on all the 

aspects of human life and 

its existence.

• Whole mankind is worried 

and emotions are almost 

same all over world.

• There is panic, 

helplessness, fear, anxiety 

and hope, prayers for 

activities. 



SO DID IT CHANGE THE 

WORLD? 

DOSE IT CHANGED THE WORLD?

Yes

• But is it because of the 

pandemic itself ?

• Or because of how all of us have 

responded to it?

• Who are supposed to be first 

responders ?



THE STORY OF JOHN SNOW

o This story is about the epidemic of Cholera in UK long back in 1854. 

o At that time he controlled Cholera epidemic without knowledge of 

bacteria, or the mode of spread of disease or any antibiotic or treatment.

o His contributions in containing an outbreak of cholera in the vicinity of 

Golden Square, central London, in the late summer of 1854, and the 

subsequent removal of the handle from the Broad Street pump 



EPIDEMOLOGY AND OUTBREAK

• “Epidemiology is the study of the occurrence of health related 

events, states and processes in specified populations, 

including study of determinants influencing such process, and 

the application of this knowledge to control relevant health 

problems.”

• Certain key activities performed by epidemiologists to support 

outbreak response and control includes: 

• - R0, incubation rates, serial intervals, secondary attack 

rates; establishing standardized case definitions for suspect, 

probable and confirmed cases; creating standardized alert, 

case investigation and clinical record forms.



Steps In Investigating An Acute Outbreak

R0 (



The impact of an epidemic depends on the number of persons 

infected, the infection’s transmissibility, and the spectrum of  

clinical severity.

Thus, several questions are especially critical……..



FIRST, WHAT IS THE

FULL SPECTRUM OF DISEASE SEVERITY?

• Counting the number of cases, including mild cases, is necessary 

to calibrate the epidemic response.

• Conventional wisdom dictates that the sickest people seek care 

and undergo testing; early in an epidemic.

• case fatality and hospitalization ratios are often used to assess 

impact.



SECOND, HOW TRANSMISSIBLE IS

THE VIRUS?

• Understanding transmissibility remains crucial for predicting 

the course of the epidemic and the likelihood of sustained 

transmission.

• groups have estimated the basic reproductive number R0 of 

SARSCoV- 2 using epidemic curves, but household studies 

can be superior sources of data on the timing and probability 

of transmission and may be useful in estimation of R0.

• Household studies can also help define the role that 

subclinical, asymptomatic, and mild infections play in 

transmission to inform evidence-based decisions about 

prioritization of control measures;



HOW DO THE INFECTED PERSON’S AGE, THE SEVERITY OF 

ILLNESS, AND OTHER CHARACTERISTICS OF A CASE AFFECT

THE RISK OF TRANSMITTING THE INFECTION TO OTHERS?

• Household studies can also be used to conduct viral shedding 

studies that can help determine when patients are most 

infectious and for how long they should be isolated.

• Conducting cohort studies in well-defined settings such as 

schools, workplaces, or neighborhoods (community surveys) 

can help in describing the overall burden and the household 

and community attack rate



WHAT ARE THE RISK FACTORS FOR SEVERE ILLNESS OR 

DEATH?

Testing in unexplained clusters or severe cases of acute respiratory 

infections, regardless of a patient’s travel history, may be a sensitive way 

to screen for chains of transmission that may have been missed.





Household study-

• In Household contact study (HHC), the first TB patient is identified 

in the household and referred to as the index case. Thereafter 

individuals who reside in the same household with the index case 

for a certain period prior to the diagnosis of the index case are 

identified and screened for TB as HHCs.

Viral shedding studies

• Virus or bacteria-based gene therapy products (VBGT products).

• VBGT or oncolytic products from the patient through one or all of 

the following ways: excreta (feces); secreta (urine, saliva, 

nasopharyngeal fluids etc.

• Shedding is distinct from biodistribution because the latter 

describes how a product is spread within the patient’s body from 

the site of administration while the former describes how it is 

excreted or released from the patient’s body.



Syndromic surveillance-

• Syndromic surveillance was developed for early detection of a large-

scale release of a biologic agent, current surveillance goals reach 

beyond terrorism preparedness.

• Help determine the size, spread, and tempo of an outbreak after it is 

detected

• The fundamental objective of syndromic surveillance is to identify illness 

clusters early, before diagnoses are confirmed and reported to public 

health agencies, and to mobilize a rapid response,



These epidemiologic and surveillance activities promptly enable 

us to choose the most efficient ways of controlling the epidemic 

and help us avoid interventions that may be unnecessarily costly 

or unduly restrictive of normal activity 



WHAT ROLES ARE COMMUNITY MEDICINE DEPARTMENT 

TAKING? 

What roles are community medicine department taking? 

There is huge manpower and expertise in all the states of the 

country in form of Community Medicine experts, who can be 

utilized for:

• containment plan, 

• district and state level policies to control epidemic,

• modelling and communication activities to make people, 

policy makers and other stake holders aware 



WHAT MORE COULD BE DONE…

• Basic and clinical researchers are working to improve 

diagnostics, vaccination and treatment aspects of COVID19,

• Researchers from various domains having expertise in 

infectious disease modelling are trying to understand the 

overall burden, 

• Need of hospital resources and impact of containment or 

mitigation on disease progression using mathematical models 

and simulations 



EPIDEMIOLOGICAL MODELS

Epidemiological models use available data from previous 

outbreaks and also the current outbreak to predict:

• who might get infected,

• probable hot spots and high risk population which can be 

used to identify and plan most effective targeted 

pharmaceutical (vaccination) 

• non-pharmaceutical interventions (containment, mitigation or 

suppression) to limit the speed & spread of the disease.

Important epidemiological concepts needed to determine and 

understand the spread of an infectious disease and its 

transmission - Agent, Host and Environmental factors. 



THINGS TO BE KEPT IN MIND.

• The rate of transmission of any infectious disease may differ in 

different age groups and might vary with the respective incubation 

period.

• Besides this type and mode of transmission and the herd immunity 

are also known to govern the transmission of disease

• Most of the epidemiological modelling concept is based on 

compartment models which shows the infection status of individuals,

• where the population is supposed to move from one compartment to 

another with time and an individual is supposed to be in a single 

compartment at a given time. 



Susceptible-Infectious-Recovered (SIR) model: In this model in 

order to emulate epidemics, population is classified as:-

• Susceptible (individual who never had any disease but are 

susceptible),

• Infectious or case (currently Infectious) and 

• those who are Recovered from the infection. It is based on the 

relative magnitude 

Hence, the total time spent in the infected state by an individual is 

considered a geometric random variable. It also assumes that when 

an infectious agent is removed from infected group or there is death 

of an infected case or if case recovers and develop immunity, hence 

will never be infected again. 





Susceptible-Exposed-Infectious-Recovered (SEIR): It is 

extended version of SIR model with a new compartment or group 

of Exposed being added, it is placed between those who are 

susceptible and those who are infectious. It refer to a condition 

when an individual is infected but not infectious, i.e. the disease 

remains in latent state. 



Susceptible-Infectious- Recovered-Susceptible (SIRS): This 

model assumes that after recovery, the person becomes 

susceptible again as immunity wanes, i.e. recovered individuals 

possess only short-term immunity or no immunity. (3) 

Susceptible- Infected (SI): This modelling approach assumes 

that an infected individual remains in this state for life long once 

infected and hence not very commonly used. In the early stages 

of an infection, when the count of infected cases is low, the SI and 

SIR models behave in a similar fashion as there is limited number 

of recovered individuals 



Susceptible-Infectious-Susceptible (SIS): In this model, 

individuals moves across domain of Susceptible-Infected –

Susceptible. Thus, assumes that only two states exist in infectious 

disease the infected individual, after recovery and becoming 

susceptible to infection again. Removal due to death or acquired 

immunization is not considered. 



However, findings from these models should be interpreted with 

caution due to following: 

1. Majority of the models essentially needs population specific information 

(it’s a novel infection and natural history of disease is still unknown) and in 

case of lack of accurate data the model may lead to over or 

underestimation. 

2. Most of the models included an underlying R0 2-2.5, but research from 

CDC, USA suggest it may be as high as 5.7 (95% CI: 3.8-8.9), it may lead 

to a scenario that all models were wrong. 

3. As reported earlier COVID-19 is mutating like any other virus, which 

strain is more prevalent in India is also matter of study as they differ in 

aggression. 

.



4. All the models assume that all the humans will be infected from the 

novel disease in absence of any immunity. However, data from South 

Korea suggests about 2.05% positive among total tested individuals till 

10th April 2020. Indian COVID-19 testing is very selective and only high 

risk and their contact are tested with about 4.67% positive among total 

tested individuals till 10th April 2020.  

5. Results from various nations suggests virus is less infective (up to 80% 

less) in open spaces and may be more infectious in close environment 

and crowded places

6. It was noted in most of clustered cases, people have either used 

shared toilet or are family members so only meeting from a distance may 

not infect anyone. 



7. India has a unique place in terms of youngest population, malaria 

endemic and placed in the tropical region which may impact disease 

severity as well as spread. 

8. All the models ignored age, cultural differences (Pranam or namaste in 

place of a hug), the habit of eating mostly at home, mostly rural population 

(>65%), less mobility in older adults while predicting morbidity and 

mortality. 

9. COVID19 have an association with comorbidities, especially 

cardiovascular diseases, hypertension as well as diabetes, have high 

prevalence in older adults, age-sex-place-disease specific model may be 

more useful to predict COVID19 course in India.

10. All the models ignored the natural mortality. 

11. As Hydroxychloroquine seems to be reducing severity as well as 

mortality in COVID19, and its metabolism is prolonged, being a malaria 

endemic country may play a role in disease progression and severity. 
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