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A defining moment in the history of epidemiology was the removal of the handle of a water pump. This is a 

spectacular story. In 1854, when a deadly outbreak of cholera affected Soho area of London, John Snow (1813-1858), a 

British doctor and epidemiologist, used the health statistics and death registration data from the General Registrar Office 

(GRO) in London, to plot on a map of the area, the distribution of cholera cases and deaths. He observed that a majority 

of cases and deaths were in the Broad Street area, which received supply from a common water pump, supporting his 

theory that cholera was a waterborne, contagious disease. 

The collection of health data and vital statistics by the GRO had improved over the previous decade-and-a-half 

due to untiring efforts put in by another medical doctor, William Farr (1807-1883). Based upon the data on the time, 

place and person distribution of cholera cases and deaths, supplemented by a map, Snow, on September 7, 1854, could 

convince the local authorities in London to remove the handle of the water pump, which they reluctantly did. The 

cholera outbreak was controlled in a few weeks. It started the beginning of a new era in epidemiology. John Snow is 

often referred to as the father of modern epidemiology and William Farr as founder of the modern concept of disease 

surveillance system. 

  

A nodal point 

In the years to follow, epidemiology became a key discipline to prevent and control infectious diseases (and in 

present context for non communicable diseases as well). The application of principles of epidemiology is possible 

through systematic collection and timely analysis, and dissemination of data on the diseases. This is to initiate action to 

either prevent or stop further spread, a process termed as disease surveillance. 

However, in the late 19th century, with the emergence of understanding that germs cause the diseases, and 

then in the early 20th century, with the discovery of antibiotics and advances in modern medicine, attention from 

epidemiology somewhat shifted. The high-income countries invested in disease surveillance systems but low- and 

middle-income countries used limited resources for medical care. Then, in the second half of Twentieth century, as part 

of the global efforts for smallpox eradication and then to tackle many emerging and re-emerging diseases, many 

countries recognised the importance and started to invest in and strengthen the diseases surveillance system. These 

efforts received further boost with the emergence of Avian flu in 1997 and the Severe Acute Respiratory Syndrome 

(SARS) outbreak in 2002-04. 

 

Surveillance in India 

A major cholera outbreak in Delhi in 1988 and the Surat plague outbreak of 1994, nudged the Government of 

India to launch the National Surveillance Programme for Communicable Diseases in 1997. However, this initiative 

remained rudimentary till, in wake of the SARS outbreak, in 2004, India launched the Integrated Disease Surveillance 

Project (IDSP). The focus under the IDSP was to increase government funding for disease surveillance, strengthen 

laboratory capacity, train the health workforce and have at least one trained epidemiologist in every district of India. 

With that, between 2004 and 2019, nearly every passing year, more outbreaks were detected and investigated than the 

previous year. It was on this foundation of the IDSP (which now has become a full fledged programme) that when COVID-

19 pandemic struck, India could rapidly deploy the teams of epidemiologists and public health experts to respond to and 

guide the response, coordinate the contact tracing and rapidly scale up testing capacity.  

The disease surveillance system and health data recording and reporting systems are key tools in epidemiology; 

however, these have performed variably in Indian States, as we know now from available analyses, be it seroprevalence-

survey findings or the analysis of excess COVID-19 deaths. As per data from the fourth round of sero-survey, Kerala and 

Maharashtra States could identify one in every six and 12 infections, respectively; while in States such as Madhya 

Pradesh, Uttar Pradesh and Bihar, only one in every 100 COVID-19 infections could be detected, pointing towards a weak 

disease surveillance system. The estimated excess deaths are also higher in those States which have weak disease 

surveillance systems and the civil registration and vital statistics (CRVS) systems. 

In a well-functioning disease surveillance system, an increase in cases of any illness would be identified very quickly. An 

example is Kerala, arguably the best performing disease surveillance system amongst the India States, as it is picking the 

maximum COVID-19 cases; it could pick the first case of the Nipah virus in early September 2021. On the contrary, cases 

of dengue, malaria, leptospirosis and scrub typhus received attention only when more than three dozen deaths were 

reported and health facilities in multiple districts of Uttar Pradesh, began to be overwhelmed. The situation is not very 

different in States such as Madhya Pradesh and Haryana, where viral illnesses, most likely dengue, are causing 

hospitalisation but not being correctly identified or are being reported as mystery fever. This is a bit concerning as 18 

months into the COVID-19 pandemic and a lot of political promises of strengthening disease surveillance and health 

systems, one would have expected a better performance. It raises the question: if the pandemic could not nudge the 
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governments to strengthen the disease surveillance system, then what will? Or is it that difficult to strengthen the 

disease surveillance system? 

  

What should be done 

A review of the IDSP by joint monitoring mission in 2015, conducted jointly by the Ministry of Health and Family 

Welfare, the Government of India and World Health Organization India had made a few concrete recommendations to 

strengthen disease surveillance systems. These included increasing financial resource allocation, ensuring adequate 

number of trained human resources, strengthening laboratories, and zoonosis, influenza and vaccine-preventable 

diseases surveillance. Clearly, it is time all these recommendations are re-looked and acted upon. At a more specific 

level, the following should be considered by health policy makers. 

First, the government resources allocated to preventive and promotive health services and disease surveillance 

need to be increased by the Union and State governments. Second, the workforce in the primary health-care system in 

both rural and urban areas needs to be retrained in disease surveillance and public health actions. The vacancies of 

surveillance staff at all levels need to be urgently filled in. Third, the laboratory capacity for COVID-19, developed in the 

last 18 months, needs to be planned and repurposed to increase the ability to conduct testing for other public health 

challenges and infections. This should be linked to create a system in which samples collected are quickly transported 

and tested and the reports are available in real time. Fourth, the emerging outbreaks of zoonotic diseases, be it the 

Nipah virus in Kerala or avian flu in other States as well as scrub typhus in Uttar Pradesh, are a reminder of the 

interconnectedness of human and animal health. The ‘One Health’ approach has to be promoted beyond policy 

discourses and made functional on the ground. Fifth, there has to be a dedicated focus on strengthening the civil 

registration and vital statistics (CRVS) systems and medical certification of cause of deaths (MCCD). These are 

complementary to disease surveillance systems and often where one is weak, the other is also functioning sub-optimally. 

Sixth, it is also time to ensure coordinated actions between the State government and municipal corporation to develop 

joint action plans and assume responsibility for public health and disease surveillance. The allocation made by the 15th 

Finance Commission to corporations for health should be used to activate this process. 

  

Check the right pump 

The emergence and re-emergence of new and old diseases and an increase in cases of endemic diseases are 

partly unavoidable. We cannot prevent every single outbreak but with a well-functioning disease surveillance system and 

with application of principles of epidemiology, we can reduce their impact. Sometimes, the control of a deadly disease 

could be as easy as the removal of a handle of a water pump. However, which handle it is to be can only be guided by 

coordinated actions between a disease surveillance system, a civil registration system and experts in medical statistics, 

and, finally, informed by the application of principles of epidemiology. Indian States urgently need to do everything to 

start detecting diseases, which will prepare the country for all future outbreaks, epidemics and pandemics. This is 

amongst the first things, which Indian health policy makers should pay attention to. 

 

 defining moment (noun) – a point in your life when 

you’re urged to make an important decision, or when 

you experience something that fundamentally 

changes you. 

 epidemiology (noun) – the study of the distribution 

and determinants of health-related states or events 

(including disease), and the application of this study to 

the control of diseases and other health problems. 

 spectacular (adjective) – impressive, remarkable, 

outstanding; striking, noticeable. 

 epidemiologist (noun) – an expert in the study of how 

disease spreads and can be controlled. 

 General Registrar Office (GRO) (noun) – it holds 

records of births, deaths, marriages, civil partnerships, 

stillbirths and adoptions in England and Wales. 

 waterborne (adjective) – (of a disease) spreading by 

contaminated water. 

 contagious (adjective) – relating to a disease/infection 

that can spread rapidly from person to person through 

direct contact, by touching a person who has the 

infection; communicable, transmittable, infectious. 

 untiring (adjective) – vigorous, energetic, spirited, 

determined, resolute, enthusiastic, tireless. 

 put in (phrasal verb) – devote, employ (time & effort). 

 nodal point (noun) – central point, juncture, 

intersection. 

 discipline (noun) – field of study, branch of 

knowledge, course of study, subject. 

 context (noun) – circumstances, conditions, situation. 

 non-communicable diseases (NCDs) (noun) – also 

known as chronic diseases, are not passed from 

person to person. They are of long duration and 

generally slow progression. The four main types of 

non-communicable diseases are cardiovascular 

diseases (like heart attacks and stroke), cancers, 

chronic respiratory diseases (such as chronic 

obstructed pulmonary disease and asthma) and 

diabetes. 
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 timely (adjective) – prompt, appropriate, opportune, 

well timed, at the right time. 

 dissemination (noun) – spreading, circulation, 

distribution. 

 antibiotic (noun) – a chemical substance/drug used to 

destroy or inhibit the growth of bacteria that causes 

infectious diseases. 

 advance (noun) – breakthrough, development, 

discovery, invention, success. 

 smallpox (noun) – a serious infectious disease caused 

by the variola virus. People who had smallpox had a 

fever and a distinctive, progressive skin rash. 

 eradication (noun) – removal, elimination, wiping out. 

 avian (noun/adjective) – bird/relating to birds. 

 avian influenza (AI) (noun) – it is also known as 

influenza A or the bird flu. It primarily infects birds but 

can pose health risks to people. 

 severe acute respiratory syndrome (SARS) (noun) – 

SARS coronavirus (SARS-CoV) is thought to be an 

animal virus from an as-yet-uncertain animal 

reservoir, perhaps bats, that spread to other animals 

(civet cats). It is a viral (human-to-human 

transmission) that can cause severe respiratory illness 

or death. 

 plague (noun) – contagious, infectious, communicable 

disease. 

 nudge (verb) – push, prod, encourage, prompt. 

 National Surveillance Programme for Communicable 

Diseases NSPCD (noun) – The programme is for 

Strengthening the disease surveillance capacity to 

respond to emerging & reemerging infectious 

diseases. The activity was initiated in the year 1997-98 

under NSPCD (GOI). 

 rudimentary (adjective) – basic, elementary, primary, 

fundamental. 

 in the wake of (phrase) – as a result of, in the 

aftermath of, as a consequence of. 

 Integrated Disease Surveillance Programme (IDSP) 

(noun) – It is one of the major National Health 

Programme under National Health Mission for all 

States & UTs in India. The key objective of the 

programme is to strengthen/maintain decentralized 

laboratory based IT enabled disease surveillance 

system for epidemic prone diseases to monitor 

disease trends and to detect and respond to 

outbreaks in early rising phase through trained Rapid 

Response Team (RRTs). (Courtesy : idsp.nic.in) 

 workforce (noun) – workers, employees. 

 full-fledged/fully fledged (adjective) – fully 

established. 

 strike (verb) – (of a disaster) affect, afflict, attack, 

come upon. 

 deploy (verb) – use, utilize, employ, make use of. 

 public health (noun) – the branch of medicine 

handling public health; public health is also the 

science of protecting and improving the health of 

people and their communities through education, 

policy making and research for disease and injury 

prevention. 

 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. 

 scale up (phrasal verb) – increase, expand, augment; 

step up.  

 variably (adverb) – inconstantly, inconsistently, 

unevenly, unsteadily. 

 seroprevalence (noun) – the number of persons in a 

population who test positive for a specific disease 

based on serology (blood serum) specimens. 

 sero-survey (noun) – collection and testing of serum 

(or proxy such as oral fluid) specimens from a sample 

of a defined population over a specified period of time 

to estimate the prevalence of antibodies against a 

given specific infectious pathogen as an indicator of 

immunity. 

 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…). 
 civil registration and vital statistics (CRVS) (noun) – 

The India’s Registration of Births and Deaths Act, 1969 

mandates compulsory recording of births, deaths and 

still births, including the medical certification of cause 

of death (MCCD). It provides a strong legal foundation 

for the civil registration and vital statistics (CRVS) 

system. CRVS provides legal identity to individuals and 

helps in generating quality data about the cause of 

death. CRVS is implemented uniformly across all states 

with varying degrees of coverage, completeness, 

timeliness and accuracy.  

 arguably (adverb) – possibly, conceivably, maybe, 

potentially. 

 Nipah virus (NiV) (noun) – a zoonotic virus (meaning 

that it can spread from animals to humans) and can 

also be transmitted through contaminated food or 

directly between people. Fruit bats, also called flying 

foxes are the natural host of Nipah virus. Nipah virus is 

also known to cause illness in pigs and people. 

Infection with NiV is associated with encephalitis 

(swelling of the brain) and can cause mild to severe 

illness and even death. 

 on the contrary (phrase) – conversely, just the 

opposite. 
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 leptospirosis (noun) – rat fever; infectious disease 

caused by a particular type of bacteria called a 

spirochete transmitted by rats as well as by other 

rodents, dogs and mammals. 

 scrub typhus (noun) – an infectious disease caused by 

an infection with the Rickettsia bacteria. The most 

common symptoms of scrub typhus include fever, 

headache, body aches, and sometimes rash. 

 overwhelm (verb) – overload, overburden, beset, 

afflict/strain. 

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

admitting someone to (or) in hospital for treatment. 

 mystery (noun as modifier) – a thing that’s identity is 

unknown. 

 a bit (phrase) – rather, a little, somewhat, relatively. 

 concerning (adjective) – alarming, concerning, 

worrisome, bothersome, troublesome. 

 concrete (adjective) – definite, specific, definitive; 

factual, actual/real. 

 zoonosis (noun) – a disease transmitted from 

(vertebrate) animals to humans. It is based on the 

Greek words for “(zoo) animal” and “(nosos) sickness. 

 influenza (noun) – it is commonly known as “the flu”, 

is an infectious disease caused by an influenza virus. 

 vaccine (noun) – a biological preparation that 

improves immunity to a particular disease. 

 re-look (verb) – reconsider, rethink, re-examine. 

 act on/upon (phrasal verb) – comply with, act in 

accordance with, follow, go along with. 

 Primary Health Care Centre (PHCs) (noun) – it is a 

port of call (first place to visit) to a qualified doctor in 

the public health sector in rural areas providing a 

range of curative, promotive and preventive health 

care. There are about 25,650 primary health centres 

(PHCs) in India, 15,700 (61.2%) function with one 

doctor each. As many as 1,974 (7.69%) PHCs do not 

have even a single doctor. One Primary Health Centre 

(PHC) is established for 30000 population in plains and 

20000 population in tribal and hilly area. 

 zoonotic (adjective) – used to refer to a disease 

transmitted from (vertebrate) animals to humans. 

 interconnectedness (noun) – the state of being 

connected or related to each other. 

 ‘One Health’ approach (noun) – ‘One Health’ is an 

approach to designing and implementing 

programmes, policies, legislation and research in 

which multiple sectors communicate and work 

together to achieve better public health outcomes. 

 discourse (noun) – discussion, conversation, 

communication, expression. 

 on the ground (phrase) – in a situation/place where 

things are happening really/practically. 

 dedicated (adjective) – exclusive, allocated, assigned 

(for a particular purpose). 

 Medical Certification of Cause of Deaths (MCCD) 

(noun) – the Scheme of Medical Certification of Cause 

of Death (MCCD) was introduced in the Country under 

the provisions of Registration of Births and Deaths 

(RBD) Act, 1969. Section 10(2) of the Act empowers 

the State government to enforce the provision relating 

to Medical Certification of Cause of Death (MCCD) in 

specified areas taking into consideration the 

availability of medical facilities. Section 10(3) of the 

Act provides for issuing a certificate of the cause of 

death by the medical practitioner who has attended 

on the deceased at the time of death.  

 complementary (adjective) – complementing, 

supporting, corresponding. 

 sub-optimally (adverb) – in a way/manner that is 

below the optimal (best possible) level or standard of 

something. 

 Finance Commission (FC) (noun) – It is a 

Constitutionally mandated body that is at the centre 

of fiscal federalism. Set up under Article 280 of the 

Constitution of India, its core responsibility is to 

evaluate the state of finances of the Union and State 

Governments, recommend the sharing of taxes 

between them, lay down the principles determining 

the distribution of these taxes among States. The first 

Finance Commission was set up in 1951 and there 

have been fifteen so far. 

 Fifteenth Finance Commission (FC-15) (noun) – The 

Fifteenth Finance Commission was constituted on 27 

November 2017 against the backdrop of the abolition 

of the Planning Commission (as also of the distinction 

between Plan and non-Plan expenditure) and the 

introduction of the goods and services tax (GST), 

which has fundamentally redefined federal fiscal 

relations. It is constituted to give recommendations 

for devolution of taxes and other fiscal matters for five 

fiscal years, commencing 01.04.2020. 

 endemic (adjective) – widespread, prevailing, 

frequent, usual, common, general, extensive, 

ubiquitous, ordinary. 

 Civil Registration System (CRS) (noun) – Civil 

Registration System (CRS) in India is the unified 

process of continuous, permanent and compulsory 

recording of the vital events (births, deaths, 

stillbirths). (A stillbirth is the death or loss of a baby 

before or during delivery).  

 epidemic (noun) – the widespread spread of an 

infectious disease to a large number of people in a 

given population within a short period of time.  

 pay attention (phrase) – be attentive, take notice of. 
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