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Chapter-1 

Abstract 

 

 

Surveillance for COVID-19 in India: A study on performance of states in testing and 

caseload of COVID-19 (March 25-May 31, 2020) 

 

Keywords: “Surveillance, testing, SARS CoV-2, COVID-19, lockdown, India” 

 

End of Lockdown 4 in India with tremendous number of COVID-19 cases and fatalities signifies 

that effective disease containment is a must. This can be ensured only when there is proper 

surveillance strategy and its implementation in place. The objective of the study is to understand 

the performance of Indian surveillance strategies for COVID -19, to analyze the state wise 

numbers of tests conducted as well as case load coming over during the four phases of 

lockdowns and to find association between the same. It also seeks to identify the gaps in the 

performance and strategies adapted. An ecological secondary research was conducted for the 

statistics available at official sites like ICMR, MoHFW and tracker like covid19India. In depth 

study of related research articles, reports and literature was done.  

Results show that the aggregate number for testing may seem to grow day by day in India but 

there is a wide state level variation in surveillance. Every state itself is like a country with varied 

health system status. Sates which are less developed like Bihar, Jharkhand, West Bengal. Uttar 

Pradesh have conducted lesser no. of tests per million people when compared to others. Delhi, 

Maharashtra, Tamil Nadu, Gujarat show high number of cases per million population while those 

with lower number are mostly the north eastern states. However, there is no strong association 

between state wise tests and caseload, but removal of outliers (Delhi, Maharashtra, Andaman 

and Nicobar Island etc.) led to slight increase in the association but without statistical 

significance. Changing testing strategies add to issue of completeness in data. Scarcity of 

resources, unavailability of detailed information, varying sensitivity of tests also increase the 

challenge. India needs to strengthen the capacity of surveillance for rapid testing, identification 

of cases, following up and monitoring the disease progression with time. An intelligent testing 

strategy has to be in place with a well set up coordination and effective management right from 

the Centre to the community. 
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Chapter-2  

The organization 

 

IQVIA 

 

IQVIA, formerly Quintiles and IMS Health, Inc.  is an American multinational company serving 

the combined industries of health information technology and clinical research. It is a provider of 

biopharmaceutical development and commercial outsourcing services, focused primarily on 

Phase I-IV clinical trials and associated laboratory and analytical services, including consulting 

services. It has a network of more than 58,000 employees in more than 100 countries. 

As of 2019, IQVIA was reported to be one of the world's largest contract research organizations. 

It is a global leader in providing healthcare advisory, consulting, research, performance 

management, technical assistance, technology, and data analytics services to both the public & 

private sector. IQVIA is a recognized leader in human data science, machine learning, predictive 

analysis, and healthcare technology. The company was founded in 1954, and today a Fortune 

500 company with revenue of $10 billion, with over 50,000 employees operating in more than 

100 countries around the world, with thousands of proprietary methodologies, including patented 

systems for analytics, data encryption, and forecasting. IQVIA is publicly listed at the New York 

Stock Exchange (NYSE). They serve more than 5,000 healthcare clients globally.  

Global data and analytics capabilities of IQVIA draw on data from 100,000 suppliers and on 

insights from more than 45 billion healthcare transactions are processed annually. They connect 

knowledge across all aspects of healthcare to improve patient outcomes and operate more 

efficiently. In India, they have over 15+ years of experience delivering services to private and 

https://en.wikipedia.org/wiki/Health_information_technology
https://en.wikipedia.org/wiki/Clinical_research
https://en.wikipedia.org/wiki/Clinical_trial
https://en.wikipedia.org/wiki/Contract_research_organization
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public healthcare stakeholders across pharmaceutical sector, providers, payers, patients, 

doctors, academia and research institutions. IQVIA has have conducted several large-scale 

health care assessments, policy advocacy, impact evaluations, program implementation, 

formulating strong monitoring frameworks, assessing community-based model, and a strong 

presence in the healthcare market across data, analytics and consulting services and is the 

"ONLY" integrated healthcare informatics player in India, with solutions across healthcare sector 

value chain.  

Ari Bousbib is the CEO while Mr. Lokesh Sharma is the Senior Principal & Practice Leader - 

Public Health, AMESA at IQVIA. The company is also working with the Government of India to 

support implementation of flagship programs such as Technical PMU for Ayushman Bharat, 

National Health Resource Repository (NHRR), National Family Health Survey, Global Youth 

Tobacco Survey, etc.  

The range of services includes  

● business strategy  

● market research  

● performance monitoring tools 

● global market insights  

● regulatory policy support  

● operations improvement 

● quality assurance supply chain management 

● allied technology solutions  

IQVIA’s Public Health Practice in India works with the Ministry of Health & Family Welfare, 

National Health Authority, Department of Pharmaceuticals, Department of Medical Health for 

Uttar Pradesh, Andhra Pradesh, Karnataka & Nagaland, NITI Aayog, National Health Authority 

(NHA), Directorate General of  

 

Health Services (DGHS), NPPA, UPHSSP, The World Bank, UNDP, CHAI, JSI, USAID Deliver, 

BMGF, DFID, PSI, Pharmexcil, Tata Trusts on significantly large mandates.    

IQVIA has experience of working across various states including Uttar Pradesh, Bihar, 

Jharkhand, Chhattisgarh, Madhya Pradesh, Tamil Nadu, Karnataka, West Bengal, Odisha, 

Nagaland, Mizoram, Arunachal Pradesh, Assam, etc. IQVIA has strong presence of experienced 

healthcare professionals including MBBS, Health Insurance specialists, Epidemiologists, Public 

Health experts, Biostatisticians, Hospital Administration, Civil & Structural Engineers, Hospital 

experts, Health Economists, Researchers, etc. specialized in Program Management, 

Implementation, Monitoring & Evaluation, Supply Chain Management, Medical Education and 

Efficiency improvement across India.  
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The key marquee projects: 

1. PMJAY-Programme Management and Consultant for Ayushman Bharat 

2. MoHFW-National health resource Repository- First National Health Facility Registry 

3. Niti Ayog-Access to affordable medicines and Healthcare and role of Pharmaceutical 

Industry 

4. UPHSSP-Revamping of 41 district level hospital 

5. Bill and Melinda Gates Foundation- Technical Assistance in private sector TB disease 

Burden Estimation and Surveillance for monitoring and evaluation of PPIA 

6. The World Bank- Independent Verification of Disbursement Linked Indicators (DLIs) and 

Process Documentation of ISSNIP 

Strengths of IQVIA  

Largest in-house public health work force  

● 1200+ Healthcare professionals 

● 4500+ Technology experts 

● 2500+ Advanced analytics 

● data scientists  

● 1400+ PHDs 

Vast experience in Technology advisory, Consulting and Implementation support 

● Delivered 100+ Public Health projects in last 5 years  

● Worked with multilateral agencies and Central and State Governments, including BMGF 

Executing projects of national importance 

● Project Management Consultant to National Health Authority for implementing AB-

PMJAY  

● Project Management and Implementation partner for India’s first health facility registry 

NHRR  

● Implementation of NFHS - 5 

Extensive experience in Healthcare software implementation 

● Partner of the Dubai Health Authority for the implementation of eClaimLink  

● Deployed solutions at 3,500+ healthcare providers, 70+ healthcare payers, 20,000+ 

clinicians 

Globally acclaimed ready to deploy solutions 

● Solution is deployed in more than 100 healthcare units supporting 20,000+ beds  

● Performance Management Dashboard Solution Centralized MIS deployed across 70 

countries 
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Chapter-3 

Introduction 

 

 

“Health system of a country is based on the foundation of six pillars which include, governance, 

health workforce, service delivery, access to the essential medicines, health information systems 

and financing.” All these building blocks need to be in place with quality coverage all over the 

nation for an efficient health system strengthening. The capacity of a health system is also 

assessed in the manner it faces any situation of health emergency if raised. The Emergency risk 

management is the process to identify, analyze, assess, treat and mitigate the risk to people, 

property as well as the environment of the nation. Early action and implementation of 

comprehensive public health measures like rapid case identification, rapid testing and isolation 

of cases, comprehensive contact tracing and quarantine of contacts is what is expected from the 

preparedness plan of countries. 

“There have been many epidemics in last 20 years like those of Acute Respiratory Syndrome 

during 2002-2003, H1N1 influenza during 2009. According to WHO, coronaviruses are the family 

of virus which include Severe Acute Respiratory Syndrome (SARS), and Middle Eastern 

Respiratory Syndrome (MERS). The one being the current matter of our concern is Coronavirus 

which is also known as COVID-19, now a pandemic, and which has never been encountered 

before. The disease initiated in the Hubei Province of Wuhan; China has now spread across the 

globe. The cases are increasing day by day. Death rate associated with COVID-19 is also very 

high. Countries in the world are at different stages of national and subnational outbreak. They 

are being encouraged to make their capacities strengthened for this health emergency and 

disaster risk management by incorporating measures for prevention, mitigation, preparedness, 

response and recovery. For understanding the context of the study, an overview of the current 

situation is discussed as outlined below.” 

“Public Health Emergency of International Concern (PHEIC):” 

 

“International health regulations (IHR 2005) determine a serious health events to be Public 

health Emergency of International Concern (PHEIC) if it is the extraordinary event which is 

determined to constitute a public health risk to the other states through the spread of disease 

and potentially requires a coordinated response internationally. This signifies that the event 

is serious, unusual and unexpected which can carry the implications for public health beyond 

national borders and may require immediate international actions.” 

  

COVID-19: 

 

“The COVID-19 is an ongoing pandemic of the coronavirus disease 2019 which is caused by 

Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV-2). First identified in Wuhan, 
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China in December 2019, the outbreak was declared as the PHEIC by WHO on 30 January 

2020 and as a pandemic on 11 March 2020. As towards the end of May 2020, more than 5.59 

million cases have been reported in more than 188 countries and territories which have 

resulted in more than 350000 deaths and more than 2.28 million recoveries as well.” 

 

“The virus primarily spreads through close contact among people through droplets which are 

produced by coughing, sneezing and talking. these droplets fall to the ground or on surfaces 

instead of travelling through air and people may get infected by touching such contaminated 

surface and then their faces. It is very contagious during the first three days after the onset of 

symptoms although the spread may happen before symptoms appear, and from those who 

are asymptomatic also.” 

 

“The symptoms of COVID-19 include fever, fatigue, cough, loss of sense of smell, shortness 

of breath etc., while the complications may include pneumonia, and acute respiratory distress 

syndrome. The time from the exposure to virus and onset of symptoms is typically around five 

days but it can range from two to fourteen days. Recommended preventive measures include 

maintaining hygiene, hand washing, covering mouth while coughing, maintaining distance 

from other people, wearing the face masks in public places, monitoring and self-isolation if 

suspected of infection”. There has been implementation of travel restrictions, lockdowns, 

control of workplace hazards by various authorities worldwide. Many places have worked 

towards increasing the testing capacity and tracing the contacts. 

 

WHO Technical Guidance on COVID-19 Surveillance: 

As per WHO, there has been a rapid spread of COVID-19 around the world and it has affected 

every community directly or indirectly. Therefor stringent and effective surveillance is to be in 

place that include: 

1. “Enabling rapid detection, isolation, testing and management of suspected cases 

2. Identifying and following up the contacts” 

3. “Guiding the implementation of control measures 

4. Detecting and containing outbreaks among vulnerable populations 

5. Evaluating the impact of pandemic on health care systems and society 

6. Monitoring the long-term epidemiological trends and the evolution of COVID-19 virus 

7. Understanding the co-circulation :of COVID 19 virus, influenza and other respiratory 

viruses.” 

All these can be done when we have the comprehensive methods of detecting and testing the 

cases at the first place. This is the first objective of any health surveillance by WHO. Proper 

testing would help in identification of correct number of cases and would display the real picture 

of the prevailing situation which can further be followed by the other steps of implementing 

measures. Identification and follow-ups of contacts can be done if the countries are testing and 
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reporting. “They need to strengthen surveillance capacities to identify the cases rapidly, and 

hence to monitor the trends with time. Adaption and reinforcement of the existing national 

systems with scaled up capacities of surveillance is what is needed. Testing methods, digital 

technologies for reporting, data management, and analysis is sought for better handling of 

pandemics like COVID-19. Robust comprehensive surveillance should be maintained in the 

areas where are even no cases.  It is very essential to detect new cases and clusters of COVID 

19 rapidly. This ensures prevention of widespread disease transmission. 

As there is a potential of “rapid exponential growth of COVID-19 cases amongst the populations, 

new cases are needed to be identified, reported and data to be included in the epidemiological 

analysis within 24 hours.” It must be a mandatory notifiable disease which requires immediate 

reporting. While surveillance system captures the number of cases of COVID, information 

collection from the laboratories conducting the tests is equally important. Knowing this would 

help in the understanding of the level of surveillance activity, while the number of cases would 

help in understanding of the level of the transmission among individuals who are symptomatic. 

“Polymerase Chain Reaction (PCR) test is the most common diagnostic method to be used for 

now.”  

COVID-19 and India 

Although India is not the worst hit countries from this pandemic, yet WHO has declared the risk 

assessment for COVID-19 to be high. Towards the end of May, the number of cases and the 

fatalities in the country being 181859 and 5185 respectively it is but understood that effective 

disease containment is a must. This can be ensured only when there is proper surveillance 

strategy and its implementation in place. It is known that one of the most effective ways to control 

the spread of the virus is comprehensive testing and case detection. One of the major 

components of the emergency preparedness and response is the “management of Information 

and Knowledge which includes risk assessment, surveillance, early warning, technical guidance 

and research”  

ICMR has been making strategies for testing and detecting COVID-19 cases. States follow the 

same for tests being conducted and report the cases accordingly. Different states have been 

performing at a varying pace as far as the number of testing conducted is concerned. According 

to the Health Ministry, Standard confirmation test for COVID- 19 is RT-PCR (Reverse 

Transcription- Polymerase Chain Reaction) and for epidemiological and surveillance purpose is 

Rapid Antibody Testing is to be conducted. 

In order to have knowledge about the performance of country in terms of management of public 

health emergency, it is needed to know what the level of surveillance is conducted by the 

country. This study is about creating an understanding about how states performed in conduction 

of tests for COVID detection and the scenario of cases which came up during the stages of 

lockdown that were announced in the country by the Honorable Prime Minister to tackle the 

severity of the pandemic. 
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Chapter-4 

Rationale and Research Question 

 

Rationale 

“The systematic collection, analysis and dissemination of health-related data is epidemiological 

surveillance in most common terms. This practice if done effectively and efficiently helps in better 

planning, implementation and evaluation of public health programmes and an in depth 

understanding of any health-related event, COVID -19 being the current topic of concern. 

Although India is not the worst hit countries from this pandemic, but WHO has declared the risk 

assessment for COVID-19 to be high. Therefore, effective disease containment is a must. This 

can be ensured only when there is proper surveillance strategy and its implementation in place. 

It is being the testing and aggressive quarantine measures due to which although China which 

was the first to hit the most cases at the start yet has presently flattened the curve. South Korea 

also had the most significant initial outbreak but has also managed to slow down the spread of 

the disease and flattened the curve without even imposing any lockdown in the country. The 

only method used by them due to which they were able to significantly slowdown and contain 

the COVID-19 curve was the mass diagnostic testing and then following the quarantine 

measures/ ICMR has been making strategies for testing and detecting COVID-19 cases.  

 While CDC advocates timely availability of data for test and cases reported for monitoring the 

spread and intensity of disease, we know that testing is a window to understand how a pandemic 

is spreading and the risk it may possess onto the population  

As the total number of patients of COVID-19, the deaths and the recovered persons is seen to 

be increasing continuously at the globe as well as within the India at a varying pace, knowing 

the trends of the tests being conducted all through the states and the cases which have been 

reported would help in the in- depth understanding of how the states are performing and what 

may be the possible gaps and lacunae in the testing strategies which can be improved The state 

wise performance based on surveillance and case load which have been emerging through the 

four stages of lockdown taking end dates as the reference cross sections is the backdrop of the 

study. 

 

Research Question- 

1. What has been the progression of tests conducted and confirmed cases in India (state 

wise) between the time period of four lockdowns? 

2. Is there any association between the tests conducted with cases in various states/ UTs? 

3. What have been the gaps in the testing strategies of India and what is the way forward 
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Chapter-5 

Review of Literature 

 

Overview 

“Past 20 years have seen several epidemics like those of acute respiratory syndrome 

coronavirus during 2002-2003 and H1N1 influenza during 2009.i According to the World 

Health Organization (WHO), coronaviruses are the family of viruses that include Severe Acute 

Respiratory Syndrome (SARS) and Middle Eastern respiratory syndrome (MERS). The 

current novel coronavirus known as COVID 19, is a pandemic. It has never been encountered 

before. It’s a disease which initiated in Hubei province of Wuhan, in China and now spread 

like fire all over the globe. The first confirmed death was reported in Wuhan on 9 January 

2020. The first death which occurred outside of China was in Philippines on 1 February.  The 

COVID 19 cases are increasing day by day”. It is being the testing and aggressive quarantine 

measures due to which although China which was the first to hit the most cases at the start, 

yet has presently flattened the curve. South Korea also had the most significant initial 

outbreak but has also managed to slow down the spread of the disease without even imposing 

any lockdown in the country. The only method used by them due to which they were able to 

significantly slowdown and contain the pandemic curve was the mass diagnostic testing and 

then following the quarantine measures. Some countries across the globe which have 

managed to control the fatalities from COVID-19, such as Germany and South Korea surely 

have one thing in common: they tested a lot. 

 

Need of surveillance 

“As already known, “surveillance is the systematic collection, analysis and” dissemination of 

health-related data. This practice if done effectively and efficiently helps in better planning, 

implementation and evaluation of public health programmes and an in depth understanding 

of any health-related event, COVID -19 being the current topic of concern.”  

 

According to the WHO, for surveillance of “COVID-19, considering the potential for the rapid 

growth cases in the populations, new cases should be identified, reported and the data should 

be included in the epidemiological analysis within 24 hours. The national authorities should 

include COVID-19 as a mandatory notifiable disease with the requirements of immediate” 

reportingii” 

The following figure shows that how at the various levels surveillance systems can be 

combined across different sites so that the data can be collected comprehensively. 
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“Centre for Disease Prevention and Control states that there is a need for the public health 

surveillance for COVID-19 data with certain goals which are to be accomplished with timely 

availability of data of people being tested and reported. It would help in the monitoring the 

spread and intensity of the COVID disease in the country and help in understanding the 

severity and spectrum of illness along with the risk factors associated for the transmission of 

COVID-19. The testing and cases data would help in the estimating of disease burden and 

forecasting the further spread and impact.” It would help in the estimation of the health system 

capacity for surveillance (availability and shortages of the (key resources)iii  

 

Scenario of surveillance in India 

The novel COVID-19 infection which leads to Coronavirus disease 2019 had spread rapidly 

from China to all across the world including Indiaiv. The first case of COVID 19 was reported 

in India when one of the students of medical science returned from Wuhan University and 

was tested positive in Kerala on 30 January, 2020.v  

 

Globally, India ranked at 57th position in list of 195 countries in terms of preparedness of a 

pandemic, according to the Global Health Security (GHS) Index (GHS, 2019)vi. “According to 

Michael Ryan, the chief executive director of WHO ‘s Health Emergencies Programmes, India 

has the tremendous capacity to deal with the coronavirus outbreak and being the second 

most populous country in the world, it will have an enormous impact over world’s ability to 

deal with the same.” 

 

Figure 1: WHO representation of using various levels of surveillance systems in a 
combined manner 
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India’s testing rate is one of the lowest amongst those countries which have had more than 

thousand confirmed cases till date (as on April 11, 2020). The biggest constrictions for 

increased testing capacity are the lack of testing kits and lack of skilled healthcare individuals 

administering these tests.vii  

  

Revision of Testing Strategies of ICMRviii 

The infrastructure for the testing of COVID-19 cases included ICMR institutes along with the 

partners through Virus Research and Diagnostic Laboratories (VRDL) Network of the 

Department of Health Research, Ministry of Health and Family Welfare (MoHFW). The 

network was established to enhance the India’s capacity for diagnosing and detecting viruses 

of public importance. ix 

“The ICMR has been the official leading organization for India’s laboratory surveillance testing 

for the COVID-19. Initially the testing of the SARS-CoV-19. Initially testing for the SARS-CoV 

was being conducted through 78 selected national Reference Laboratories (NRLs) (ICMR 

Press Release) also, in starting the labs tested samples only from those with a travel history 

to 12 countries designated as the high risk or those who have come in the contact with anyone 

testing positive  or showing symptoms as per government guidelines.”  

Being constrained by the International Shortage of the testing reagents. ICMR testing strategy 

incorporated the risk-based approach along with the clinical symptoms which balanced the 

need of the immediate deployment of the nationwide surveillance and the correct use of the 

resources available in an optimum manner. As on February, 15,2020 sentinel surveillance of 

the Severe Acute Respiratory Symptoms (SARI) started Then on March 20, government 

decided to include the all of the pneumonia cases irrespective of the travel or contact history 

and made the first and the second confirmatory tests for the virus free.   

MoH also stated that it has been using 10% of the test capacity per day by 15th March, hence 

in mid-March the government had authorized the accredited private labs to do the testing. 

“Testing for community transmission started by 15th March. On 17th March, the Union 

Ministry of Health decided to allow the private pathology labs to test for the COVID-19, the 

government has also issued the guidelines to cap the cost of sample testing by private labs 

at the 4500 INR. On March 24, Pune based molecular diagnostic company became the first 

Indian company to have received the validation for RT-PCR tests from National Institute of 

Virology and ICMR.”  

“On April 9th, testing strategy was further revised which allowed testing of people showing 

symptoms for one  week in any hotspot area of the country irrespective of his travel or contact 

history in April, a low-cost paper strip test that could detect COVID-19 within an hour was 

developed by Institute of Genomics and Integrative Biology, New Delhi. it would cost 500INR 

and could fulfill India’s rapid need of testing. As on April 13 ICMR advised about the pool 

testing for low infection areas.”  
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The expansion of the testing capacity was done when ICMR led the use of its existing 

laboratory network and developed the standard protocols as well as launched an online portal 

for reporting toox. ICMR’s surveillance network of laboratory generates valuable data with key 

variables of interest which can be proved useful to inform the future course of action. 

Therefore, the surveillance data was used to describe the testing performance and the 

caseload of COVID-19 cases by time and place. 

 

Population under surveillance:  

The Government of India has 428 public testing laboratories designated along with the 182 

private ones across the nation to combat the COVID-19 as on May 24, 2020 (during the period 

sample collection centers were being set up for facilitating the detection of the outbreak cases 

in the country of analysis)xi 

 

Case definitions as per the NCDC (National Centre of Disease Control)xii (NCDC) 

 

Suspect Case:  suspect case can be two types- 

• “He/ She is a patient with acute respiratory illness (fever, breathing difficulty, cough) 

AND with no other etiology which fully explains the clinical presentation AND at least 

one of the following mentioned: 

o He/ She has a history of travel to or residence in China in the 14 days prior to 

the symptom onset, or 

o He/she is a health worker who has been working in an environment where 

Severe Acute Respiratory Infections of an unknown etiology are being taken 

care of 

o He/she has either worked or has attended a health care Centre/facility where a 

confirmed case of COVID-19 is admitted in the last 14 days. 

o He /she had a close contact with a confirmed case of 2019-nCoV in the 14 days 

prior to the illness onset or 

• B type: he/she is a suspect case for whom testing -nCoV has been inconclusive” 

 

Confirmed Case: A person being a case with laboratory confirmation of 2019-nCoV infection, 

irrespective of his clinical signs and symptoms.  

 

Criteria for tests and cases 

Testing is the central and the important aspect of the surveillance because it leads to the early 

detection, aids in minimization of further spread, and with quick detection of cases. Several 

countries are suffering from this severe community spread because of their delays in testing 
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ICMR has also developed the standard specimen collection, specimen transport and a 

laboratory testing process that includes the criteria for the classification of the results that are 

available publicly; the reported testing results are to be based on the (qRT-PCR) quantitative 

real time -reverse transcriptase polymerase chain reaction tests 

Testing Strategies of ICMR: (as on 18th may, 2020) is as follows: all testing for the same is 

to be done by RT-PCR testing only, 

• All individuals who are symptomatic (ILI symptoms) with history of an international 

travel within last 14 days. 

• All individuals who are symptomatic (ILI symptoms)  

• All health workers/ frontline workers/involved in the containment and mitigation of 

COVID-19 and are symptomatic 

• All individuals having symptomatic ILI within the hotspots/containment zones 

• All hospitalized patients developing ILI symptoms 

• All symptomatic ILI among the migrants and returnees within the 7 days of illness. 

• All individuals who are patients of Severe Acute Respiratory Infection (SARI) 

• All individuals who are asymptomatic having a direct and high-risk contact of a 

confirmed case is to be tested once between 5th-10th day of coming in contact. 

No emergency procedure is to be delayed for the lack of test; however, samples can be sent 

for testing if indicated as above. 

 

The following is the flowchart as recommended by the advisories of ICMR while it suggests 

the Rapid Antibody test Kits to be used surveillance of COVID-19 Cases. 

Figure 2- Flowchart for Rapid Antibody testing (ICMR) 
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As we all know India is a vast country having a geographic area of 3,287,240 km2.and a total 

population of about 1.3 billion.  Most of the Indian states are quite large in geographical area 

and population. Analyzing the data taking entire India to be on the same page may not provide 

us the real picture. This is so because the measures taken by the state government for COVID 

surveillance, the case load coming over, progression with time are different over states. 
xiii(Ghosh) 

 

In order to have knowledge about the performance of country in terms of management of 

public health emergency, it is needed to know what the level of surveillance is conducted by 

the country. This study is about creating an understanding about how states performed in 

conduction of tests for COVID detection and the scenario of cases which came up during the 

stages of lockdown that were announced in the country by the Honorable Prime Minister to 

tackle the severity of the pandemic. The first lockdown which was announced on March 24th. 

2020 to break the chain of transmission of the disease, followed by extending it to May 3, 

2020. This was then further continued till May 17th and then to May 31st as Lockdown 3 and 

Lockdown 4 respectively. 
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Chapter-6 

Objective of Study  

 

 

The objective of the study is to form an understanding of performance of India in terms of 

surveillance strategies adopted for management of COVID -19 through analyzing the numbers 

of tests conducted and the case load coming over. 

Although India is not the worst hit countries from this pandemic, but WHO has declared the risk 

assessment for COVID-19 to be high. Therefore, effective disease containment is a must. This 

can be ensured only when there is proper surveillance strategy and its implementation in place. 

ICMR has been making strategies for testing and detecting COVID-19 cases. States follow the 

same for tests being conducted and report the cases accordingly. Different states have been 

performing at a varying pace as far as the number of testing conducted is concerned. 

This study was conducted to create an understanding about how states performed in conduction 

of tests for COVID detection and the scenario of cases which came up during the stages of 

lockdown that were announced in the country by the Honorable Prime Minister in four phases. 

The specific objectives are as mentioned below: 

1. To describe the progression of tests conducted and confirmed cases coming up in India 

between the time period of four lockdowns. 

2. To find if there is any association between the tests conducted per million population per 

day with cases per million population per day in various states/ UTs? 

3. To quantitatively and qualitatively describe the outliers. 

4. To identify the gaps in the testing strategies and recommend areas of improvement. 

  



 

28 
 

Chapter-7 

Methodology 
 

The study is a secondary research to understand the India’s way of Information and Knowledge 

management for COVID 19 so far. It is based on the ecological approach for understanding the 

state wise performance on testing for COVID cases. This paper compiled data on COVID-19 

from different sources. For India, the database for no. of confirmed cases, deaths, recoveries 

and tests conducted state wise for the four days of every lockdown was taken from the 

covid19india.org (COVID-19India), a data-sharing portal which provides the most updated 

information on the daily and total confirmed cases, deaths, recovered cases, and deaths for 

each of the affected states. This portal data matches with data that is provided by the 

government official sites like MoHFW of India and also with ICMR on testing statistics for the 

country.  

An ecological study for the cases, tests, recoveries and deaths among all states of India was 

conducted. An exploratory research was conducted to bring out the scenario of state wise tests 

conducted per million population per day and the confirmed cases per million population per day 

which were reported during the Four phases of lockdown. The cross-section dates of the 

lockdown taken are as mentioned: 

1. End of lockdown-1 i.e. 14th April 2020 

2. End of Lockdown-2 i.e. 3rd May 2020 

3. End of Lockdown-3 i.e. 17th May 2020 

4. End of Lockdown 4 i.e. 31st May 2020 

Analysis to find out any kind of association (if any) between the tests being conducted and cases 

reported during these days was conducted with the help pf MS- Excel. Correlation analysis with 

an attempt to find the relation between the confirmed cases and tests being conducted on these 

days was done for the same. 

Results of the analysis were represented and explained through Graphical representations, 

scatterplots and interpretation was explained further on an overall aspect. Discussion along with 

the gaps on testing pattern and strategy of the country as reported in different literary articles 

and recommendations was followed with the same. 

Data collection: 

This paper compiled data on COVID-19 from different sources. For India, the database for no. 

of confirmed cases, deaths, recoveries and tests conducted state wise for the four days of every 

lockdown was taken from the covid19india.org (COVID-19India), a data-sharing portal which 

provides the most updated information on the daily and total confirmed cases, deaths, recovered 

cases, and deaths for each of the affected states. This portal data matches with the data that is 

provided by the MoHFW, Government of India and with ICMR on testing statistics for the country.  
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An ecological study for the cases, tests, deaths and recoveries among all states of India was 

conducted. An exploratory research was conducted to bring out the scenario of state wise tests 

conducted and the cases which were reported during the Four phases of lockdown. The cross-

section dates of the lockdown taken are as mentioned: 

1. End of lockdown-1 i.e. 14th April 2020 

2. End of Lockdown-2 i.e. 3rd May 2020 

3. End of Lockdown-3 i.e. 17th May 2020 

4. End of Lockdown 4 i.e. 31st May 2020 

Data analysis and representation: 

The cumulative values of state wise tests conducted, and the confirmed cases was taken on the 

specified four dates. Then the values for tests conducted per million population per day during 

the specified period of lockdown was taken. Similar was done to find out the cases per million 

population per day. The specific values for the period of lockdowns were calculated by 

subtracting the cumulative value of earlier one from the same. The variables then taken were 

1. Tests conducted per million population per day 

2. Confirmed cases per million population per day 

A scatterplot and, graphical representations were made to understand the state wise scenario 

for the above-mentioned variables for the all four lockdowns. Tables were represented for the 

number of cases, deaths, recoveries, and tests conducted in each period of lockdown 

separately. 

MS Excel was used for the data analysis and the graphical representations. Correlational 

analysis was run and the outlier states were identified and discussion over the same was done 

separately. Further the gaps in the testing strategies adapted by the country and the areas of 

improvement were discussed towards the end. 
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Chapter-8 

Findings 

 

State wise description of testing (per million population per day) and cases (per 

million population per day): 

Lockdown 1: 
Table 1-Statewise no. of confirmed cases, deaths, recoveries and tests during lockdown 1 

States Confirmed 
Cases  

Recoveries Deaths Tests 
conducted  

Cases pm pop. per day Tests pm pop. per day 

Maharashtra 2680 259 177 41071 1.14 17.40 

Tamil Nadu 1204 81 12 19255 0.79 12.71 

Gujarat 650 59 28 14980 0.51 11.81 

Delhi 1561 31 30 16282 4.44 46.28 

Rajasthan 1005 147 11 34928 0.70 24.24 

Madhya Pradesh 741 64 54 8105 0.49 5.32 

Uttar Pradesh 660 50 8 15914 0.16 3.80 

West Bengal 190 36 7 3081 0.10 1.61 

Andhra Pradesh 1128 126 29 25467 0.63 14.32 

Bihar 66 29 1 7727 0.03 3.54 

Karnataka 260 71 10 11107 0.20 8.65 

Punjab 184 27 13 4844 0.32 8.33 

Jammu Kashmir 278 30 4 4619 1.05 17.53 

Odisha 60 18 1 4734 0.07 5.37 

Haryana 198 54 3 5210 0.37 9.79 

Kerala 387 211 3 16235 0.55 23.16 

Assam 33 0 1 3491 0.05 5.33 

Jharkhand 27 0 2 2334 0.04 3.37 

Uttarakhand 37 9 0 2147 0.17 10.11 

Chattisgarh 33 13 0 4812 0.06 8.97 

Chandigarh 21 7 0 309 0.95 13.95 

Himanchal Pradesh 33 14 2 1311 0.23 9.11 

Tripura 2 0 0 738 0.03 9.57 

Goa 7 5 0 479 0.23 15.65 

Puducherry 7 1 0 1207 0.27 46.19 

Manipur 2 1 0 276 0.03 4.83 

Andaman and Nicobar 
Islands 

11 10 0 1403 1.38 175.84 

Megahalaya 1 0 0 617 0.02 9.91 

Nagaland 0 0 0 174 0.00 4.18 
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Dadra and Nagar 
Haveli/ Daman and Diu 

0 0 0 356 0.00 28.94 

Arunanchal Pradesh 1 1 0 439 0.03 15.12 

Sikkim 0 0 0 NA 0.00 NA  

Mizoram 1 0 0 91 0.04 3.97 

 

 

 

Figure 3 Scatterplot for tests vs cases per million population per day in Lockdown 1 

 

y = 15.268x + 10.894
R² = 0.164
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On removing the outliers (Delhi – highest cases pm pop. per day And Andaman and 

Nicobar – Highest tests pm pop. per day) 

 

 

Figure 4 Scatterplot for Tests vs Cases per million population per day in Lockdown 1 (without outliers) 

 

Figure 5 State wise scenario of Tests and Cases (per million pop per day) in Lockdown 1 

y = 9.1015x + 9.0809
R² = 0.1088
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The above graphs represent that in the lockdown 1 most of the states follow the trend line with 

Delhi and Andaman and Nicobar being the outliers. While in Delhi, cases PMP per day to be 

reported (4.4) were found to be highest of them all, the tests conducted PMP per day was 46.  

However, in case of Andaman and Nicobar, tests conducted PMP per day (175) was the highest 

of them all. The cases per million were found to be 1.38. rest of the states/UTs performing good 

in tests per million were Puducherry, Dadra and Nagar haveli, Rajasthan and Kerala. 

The states with overall high number of total cases were Maharashtra, Delhi, Tamil Nadu, Andhra 

Pradesh, Rajasthan 

Lockdown 2: 

Table 2 State wise no. of cases, deaths, recoveries and tests during Lockdown 2 

States Confirmed 
Cases  

Tests Recoverie
s 

 Deaths Cases pm pop. per day Tests pm pop. per day 

Maharashtra 10294 118683 1856 370 4.82 55.59 

Tamil Nadu 1819 130852 1298 18 1.33 95.47 

Gujarat 4778 65080 983 262 4.16 56.73 

Delhi 2988 43964 1331 34 9.39 138.12 

       

Rajasthan 1881 85312 1209 60 1.44 65.43 

Madhya Pradesh 2096 41081 734 103 1.52 29.78 

Uttar Pradesh 1985 79927 704 35 0.52 21.08 

West Bengal 1008 19834 96 115 0.58 11.43 

Andhra Pradesh 1537 108748 907 33 0.96 67.60 

Bihar 451 19224 95 3 0.23 9.75 

Karnataka 354 63791 222 15 0.30 54.92 

Punjab 918 21595 90 8 1.74 41.03 

Jammu Kashmir 423 21419 257 4 1.77 89.83 

Odisha 102 33924 42 0 0.13 42.56 

Haryana 244 30068 190 2 0.51 62.42 

Kerala 113 18373 190 1 0.18 28.96 

Assam 10 9284 33 0 0.02 15.68 

Jharkhand 88 10721 27 1 0.14 17.12 

Uttarakhand 23 5421 30 1 0.12 28.20 

Chhattisgarh 24 15090 23 0 0.05 31.10 

Chandigarh 76 1307 12 1 3.79 65.22 

Himanchal Pradesh 7 5874 21 0 0.05 45.09 

Tripura 14 4424 2 0 0.20 63.43 

Goa 0 2049 2 0 0.00 73.98 

Puducherry 2 1948 5 0 0.08 82.39 

Manipur 0 295 1 0 0.00 5.70 

Andaman and Nicobar Islands 22 2351 22 0 3.05 325.67 
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Meghalaya 11 1090 10 1 0.20 19.36 

Nagaland 0 510 0 0 0.00 13.55 

Dadra and Nagar Haveli/ Daman and 
Diu 

0 3972 0 0 0.00 356.89 

Arunanchal Pradesh 0 371 0 0 0.00 14.12 

Sikkim 0 NA 0 0 0.00 NA 

Mizoram 0 92 0 0 0.00 4.44 

 

 

 

Figure 6 Scatterplot for Tests vs Cases per million population per day in Lockdown 2 

y = 10.913x + 50.803
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On the removal of outliers (Delhi and Maharashtra – high cases pm pop population 

per day And Dadra and Nagar Haveli and Andaman and Nicobar – High no. of tests pm 

pop per day) 

 

Figure 7 Scatterplot for Tests vs Cases per million population per day in Lockdown 2 (without outliers) 
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Figure 8 State wise scenario of Tests and cases (pm pop. per day) in Lockdown 2 
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During Lockdown 2, the outliers remain same with Delhi, Maharashtra (spike from 1.1 case pm 

pop. per day to 4.8 pm pop) being the state with highest cases confirmed per million population 

per day (9.3 and 4.8) and the tests being conducted were 138.1 and 55.5. Dadra and Nagar 

Haveli as well as Andaman and Nicobar perform the best in terms of tests being conducted per 

million population per day (356.8 and 325.6).  

Other states whose number of confirmed cases per million were high were Gujarat, Chandigarh 

etc.  North Eastern states like Nagaland, Arunanchal Pradesh, Sikkim, Mizoram had no increase 

in the case per million population per day  

One other important finding that was noticed that Kerala which was amongst the top 8 states/UTs 

performing 23 tests per million population per day went below than many other states like Tamil 

Nadu, Andhra Pradesh, Chandigarh, Haryana, Gujarat, Karnataka, Odisha, Punjab  and even 

Maharashtra with just an increase of 6 tests per million population in its performance. 

 

Lockdown 3: 
Table 3 state wise no. of cases, recoveries, deaths and tests during lockdown 3 

States Confirmed 
Cases 

Tests Recoveries Deaths Cases pm pop. per day tests pm pop. per 
day 

Maharashtra 20079 114286 5573 650 12.76 72.64 

Tamil Nadu 8201 176613 2793 49 8.12 174.87 

Gujarat 5952 63540 3457 369 7.04 75.16 

Delhi 5206 75545 2840 84 22.20 322.09 

Rajasthan 2316 111706 1699 60 2.41 116.28 

Madhya Pradesh 2140 54712 1605 92 2.11 53.83 

Uttar Pradesh 1999 76378 1882 69 0.72 27.34 

West Bengal 1479 63041 827 116 1.16 49.29 

Andhra Pradesh 1266 128171 1415 22 1.07 108.13 

Bihar 803 18778 349 4 0.55 12.92 

Karnataka 533 70500 216 12 0.62 82.38 

Punjab 862 25373 1249 14 2.22 65.42 

Jammu Kashmir 482 54896 288 5 2.74 312.47 

Odisha 666 52565 160 3 1.13 89.51 

Haryana 468 42751 317 9 1.32 120.44 

Kerala 102 15428 96 0 0.22 33.01 

Assam 58 21601 9 0 0.13 49.50 

Jharkhand 108 20165 86 0 0.23 43.69 

Uttarakhand 32 5644 13 0 0.23 39.85 

Chhattisgarh 28 16704 23 0 0.08 46.72 

Chandigarh 94 1196 32 2 6.37 81.00 

Himanchal Pradesh 40 10232 6 1 0.42 106.59 
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Tripura 148 8588 83 0 2.88 167.10 

Goa 22 6257 0 0 1.08 306.59 

Puducherry 8 2464 3 0 0.46 141.43 

Manipur 5 1912 0 0 0.13 50.18 

Andaman and Nicobar Islands 0 2923 1 0 0.00 549.52 

Meghalaya 1 1189 1 0 0.02 28.65 

Nagaland 0 268 0 0 0.00 9.67 

Dadra and Nagar Haveli/ Daman and 
Diu 

1 2829 1 0 0.12 344.97 

Arunanchal Pradesh 0 2539 0 0 0.00 131.17 

Sikkim 0 777 0 0 0.00 91.33 

Mizoram 0 99 1 0 0.00 6.48 

 

 

Figure 9 Scatterplot for tests vs cases per million population per day in lockdown 3 
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On the removal of outliers (Delhi and Maharashtra – high cases pm pop population 

per day And Andaman and Nicobar And Dadra and Nagar Haveli – High no. of tests pm 

pop per day) 

 

 

Figure 10 Scatterplot for tests vs cases per million population per day in Lockdown 3 (without outliers) 

 

 

Figure 11 State wise scenario of tests and cases (pm pop. per day) in Lockdown 3 
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of testing getting conducted (549.5 and 344,9). Kerala and West Bengal conducted lesser 

number of tests per million and were at lower levels. Uttar Pradesh and Bihar lag far below. 

Highest number of cases however were confirmed in Maharashtra, Tamil Nadu, Gujarat, Delhi, 

Rajasthan. 

 North Eastern states like Nagaland, Arunanchal Pradesh, Sikkim, Mizoram had no increase in 

the case per million population per day like the lockdown 2 

Lockdown 4: 
Table 4 state wise no. of cases, recoveries, deaths and tests during Lockdown 4 

States Confirmed Cases Tests Recoveri
es 

Deaths Cases pm pop. per 
day 

Tests pm pop. Per day 

Maharashtra 32115 174621 20393 999 20.41 111.00 

Tamil Nadu 9960 152435 7828 84 9.86 150.93 

Gujarat 4976 62180 4733 348 5.89 73.55 

Delhi 8794 70948 3873 268 37.49 302.49 

Rajasthan 3415 163544 2684 62 3.55 170.24 

Madhya Pradesh 2914 57654 2041 95 2.87 56.73 

Uttar Pradesh 3057 107069 2015 101 1.09 38.32 

West Bengal 2453 108441 1011 71 1.92 84.79 

Andhra Pradesh 2029 123935 1253 53 1.71 104.56 

Bihar 2245 28200 838 13 1.54 19.40 

Karnataka 1775 134819 488 12 2.07 157.53 

Punjab 269 32685 601 9 0.69 84.27 

Jammu Kashmir 1158 83647 333 15 6.59 476.12 

Odisha 991 56267 830 5 1.69 95.81 

Haryana 1013 36654 409 6 2.85 103.27 

Kerala 607 27221 78 6 1.30 58.24 

Assam 1116 66881 122 2 2.56 153.27 

Jharkhand 371 29696 143 2 0.80 64.34 

Uttarakhand 657 15221 50 4 4.64 107.47 

Chhattisgarh 362 29811 43 1 1.01 83.37 

Chandigarh 98 1842 148 1 6.64 124.75 

Himanchal Pradesh 233 18251 67 3 2.43 190.13 

Tripura 106 12626 87 0 2.06 245.67 

Goa 41 9086 35 0 2.01 445.21 

Puducherry 40 1545 14 0 2.30 88.68 

Manipur 53 6113 4 0 1.39 160.43 

Andaman and Nicobar Islands 0 586 0 0 0.00 110.17 

Meghalaya 14 3657 1 0 0.34 88.13 

Nagaland 36 1258 0 0 1.30 45.37 

Dadra and Nagar Haveli/ 
Daman and Diu 

1 4020 0 0 0.12 490.20 
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Arunanchal Pradesh 3 4668 0 0 0.15 241.16 

Sikkim 1 1882 0 0 0.12 221.21 

Mizoram 0 404 0 0 0.00 26.45 

 

 

Figure 12 Scatterplot for tests vs cases per million population per day on Lockdown 4 
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On the removal of outliers (Delhi and Maharashtra – high cases pm pop population 

per day And Dadra and Nagar Haveli and Goa – High no. of tests pm pop per day) 

 

Figure 13 Scatterplot for tests vs cases per million population per day in Lockdown 4 (without outliers) 

  

 

 

Figure 14 State wise scenario of tests and cases (pm pop. per day) in Lockdown 4 
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Kerala and West Bengal still conducted lesser number of tests per million and were at lower 

levels. Uttar Pradesh and Bihar lag far below. Highest number of cases however were confirmed 

in Maharashtra, Tamil Nadu, Gujarat, Delhi, Rajasthan. 

North Eastern states like Nagaland, Arunanchal Pradesh, Sikkim, Mizoram had no increase in 

the case per million population per day similar to the lockdown 3 

Many states have started testing fewer people each day than they were doing a month ago. 

When the analysis for people being tested per million population per day was run, it was found 

that in Delhi, Andhra Pradesh, Haryana, Gujarat. Tamil Nadu, Puducherry and Andaman and 

Nicobar; the number of people tested per million per day was reduced in Lockdown 4. However, 

the cases per million per day had increased for the same states except for Gujarat and Andaman 

and Nicobar 
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Situation at the end of Lockdown 4 (cumulative):  

 

 

 

 

 

Figure 15 State wise tests per million population at the end of Lockdowns  

Figure 16 Tests per million population at the end of Lockdown 4(cumulative) 

Figure 17 Cases per million population at the end of Lockdown 4 (cumulative) 
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Figure 18Statewise scenario of tests and cases (pm pop. per day) at the end of Lockdown 4 (cumulative)  
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Overall Interpretation 

Description of tests performed: 

Amidst the period of four lockdowns, a total of 3586455 individuals were tested for SARS-CoV-

2 . Testing has increased from 25144 individuals as on March 25, 2020 to 3611599 individuals 

towards the end of lockdown 4. There has been an increase from 21 people per million 

population getting tested at the start of phase 1 of lockdown to 29``84 individuals per million 

population tested towards the end of phase 4 of Lockdown. This shows a tremendous increase 

of people being surveillance and tested over the period of around 9 weeks with 44 individuals 

per million population being tested per day (taking population of India as on Census 2011) 

Description of confirmed cases reported: 

Amidst the period of four lockdowns, a total of 181202 individuals were reported as confirmed 

cases for SARS-CoV-2. the number has increased from 657 individuals as on March 25, 2020 

to 181859 individuals towards the end of lockdown 4. There has been an increase from 0-1 

people per million population reported confirmed case at the start of phase 1 of lockdown to 150 

individuals per million population as confirmed case towards the end of phase 4 of Lockdown. 

This shows a tremendous increase in cases over the period of around 9 weeks with 2 individuals 

per million population being detected as confirmed case of COVID-19 per day (taking population 

of India as on Census 2011) 

Correlation:  

A weak and moderate positive correlation can be seen between the tests per million population 

conducted per day along with the cases per million population confirmed per day during the four 

phases of lockdowns. The states where the number of tests conducted are higher are having 

higher number of cases and vice versa. Although the association is not very strong subject to 

health care facilities.  However, the pattern is not regular. there is a huge state wise variation 

that comes up when tests and cases are to be analyzed. This further depends upon the health 

system infrastructures well as the surveillance performance state wise that varies greatly across 

the national geographies.  

Table 5 values of correlation coefficient for four lockdowns 

Days Correlation between tests conducted and the cases reported 

Lockdown 1 0.404             p value (0.02) 

Lockdown 2 0.275             p value (0.12) 

Lockdown 3 0.23               p value (0.19) 

Lockdown 4 0.21               p value (0.25) 
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However, on removing the outliers from the frame of analysis, it was found that the correlation 

between tests conducted pm population per day with cases confirmed per million population per 

day has increased slightly 

Table 6values of correlation coefficient for four lockdowns (without outliers) 

Days Correlation between tests conducted and the cases reported 

Lockdown 1 0.329                        p value (0.07) 

Lockdown 2 0.414                        p value (0.02) 

Lockdown 3 0.311                        p value (0.10) 

Lockdown 4 0.373                        p value (0.05) 

 

with not so strong coefficient of correlation  and the varying values of statistical significance 

(p), it can be inferred that there is not a strong association  between the two variables taken 

that can be stated to be statistically significant. 
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Figure 19 Trends of cases, deaths, recoveries and tests in four lockdowns (India) 
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Although aggregate number for testing seem to grow day by day in India if seen superficially yet 

the fact is that there is a wide state level variation in performance of surveillance. However, the 

fact that is hidden underneath is that many states have started testing fewer people each day 

than they were doing a month ago. When the analysis for people being tested per million 

population per day was run, it was found that in Delhi, Andhra Pradesh, Haryana, Gujarat. Tamil 

Nadu, Puducherry and Andaman and Nicobar; the number of people tested per million per day 

was reduced in Lockdown 4. However, the cases per million per day had increased for the same 

states except for Gujarat and Andaman and Nicobar (for the UT it remained near zero confirmed 

cases). Andaman and Nicobar Islands was the first state in the country to have started doing the 

pool testing that includes maximum five samples to be tested at once and the samples are tested 

individually only if the pool tests positive. This has possibly led to the increase in the UTs capacity 

of testing and saving resources. The north eastern states have constantly performed better in 

terms of cases being confirmed per day per million population 

 

Table 7 States with high number of tests conducted per million population 

States with high number of tests conducted per million population 

States Tests Per million population 

Andaman and Nicobar Islands 19116 

Dadra and Nagar Haveli/ Daman and Diu 19081 

Jammu Kashmir 13115 

Delhi 12340 

Goa 12260 

Tripura 7185 

Tamil Nadu 6642 

 

Table 8 States with low number of tests conducted per million population 

States with low number of tests conducted per million population 

States Tests Per million population 

West Bengal 2128 

Jharkhand 1908 

Uttar Pradesh 1399 

Nagaland 1116 

Bihar 712 

Mizoram 629 

 

Table 9 States with high number of confirmed cases per million population 

States with high number of cases per million population 

States Cases per million population 



 

48 
 

Delhi 1107 

Maharashtra 580 

Tamil Nadu 294 

Chandigarh 274 

Gujarat 271 

Jammu Kashmir 187 

Rajasthan 126 

 

Table 10 States with low number of confirmed cases per million population 

States with low number of cases per million population 

States Cases per million population 

Manipur 22 

Nagaland 18 

Jharkhand 18 

Chhattisgarh 18 

Meghalaya 9 

Dadra and Nagar Haveli/ Daman and Diu 3 

Arunanchal Pradesh 3 

Sikkim 2 

Mizoram 1 

 

Less developed States like Bihar, Uttar Pradesh, Jharkhand, West Bengal are amongst the 

states which conducted lesser no. of tests per million people as compared to the other states 

when seen as a cumulative at the end of lockdown 4. While the places which performed better 

proportionate to their population were Andaman and Nicobar Islands Delhi, Jammu and Kashmir. 

Tripura, Tamil Nadu etc. north eastern states have performed better when it comes to comparing 

the tests being conducted as when compared to big states like Uttar Pradesh, West Bengal, 

Bihar. Even Kerala is testing lesser individuals per million when compared to National level which 

is 2984 per million population. This can clearly signify towards the gap in the health system 

infrastructure for the surveillance and judicious testing. 

Mostly there has been increase in the number of cases per million per day in every lockdown. 

there may be a possibility that the states might have missed a cluster or two of the infections in 

the earlier phase of testing which resulted in the large number of cases being detected later. The 

states with high number of cases per million population are Delhi, Maharashtra, Tamil Nadu, 

Gujarat while those with lower number are mostly the north eastern states. 
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Chapter-9 

Qualitative and Quantitative Description of Outlier states 

 

“States with high number of cases per million population (PMP)” 

During the four lockdowns the states of Delhi and Maharashtra have been the constant top two 

outliers being the states with the highest count of cases PMP per day, Delhi being at the top with 

4.44, 9.39, 22.20 and 37.49 cases per million per day during the four phases of lockdown. 

Maharashtra has been the second largest in terms of per million cases per day with the 1.14, 

4.82, 12.76 and 20.41 
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 Figure 20 Trend of cases per million population per day in four lockdowns (Delhi) 
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Delhi and Maharashtra being the workplace for thousands and thousands of migrants from all 

around the country have proven to be the outliers in terms of largest number of cases per million 

population each day during the four phases of lockdowns. 

Many migrants from the states of Uttar Pradesh and Bihar etc.  use to gather at public places 

like bus stations when they wanted to retreat to their native places after loss of work during the 

shut downs hence the protocols of social distancing were hard to be followed in these situations. 

In addition to that, In Delhi, the Tablighi Zamaat held a religious congregation programme in the 

Nizamuddin West making the city one of the India’s major coronavirus hotspots 

Maharashtra which accounted around 2/3rd of the total cases of the country, had cities like 

Mumbai (one of the worst affected cities on India) which is one of the hotspots for large number 

of migrant populations from various states in search of work. In order of going back to homes, 

they had got together, which may have led to the community transmission of the infection. In 

April, the cases and the death toll spiked as the infection started spreading its legs in the largest 

slum of Asia, Dharavi where not only hygienic conditions are poor but also the education and 

the awareness level is low too. Pune had also reported the largest number of cases and deaths 

during May within a day.  
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 Figure 21 Trend of cases per million population per day in four lockdowns (Maharashtra) 



 

51 
 

 

“States with high number of cases per million population (PMP)” 

 

During the lockdown periods, Andaman and Nicobar, Dadra and Nagar Haveli have constantly 

shown the highest number of tests conducted PMP per day. Goa is also one of the outliers during 

the last phase of Lockdown.  

 

Figure 22 Trend of tests conducted per million population per day during four lockdowns in Andaman and Nicobar, Daman and Diu and 
Goa 

For Andaman and Nicobar, there was a drop in tests for the fourth lockdown; However, the 

number of confirmed cases and the deaths were zero for the same. It has also been the first 

state to start ICMR advised Pool testing that involves multiple swab samples taken at one time. 

this optimizes the availability of limited testing kits and more people can get tested at a time. 

There have been no active cases in Andaman and Nicobar, and Goa as well during May. 

For these outliers with high testing, the confirmed cases (PMP per day have remained 

comparatively lower 

These representations of highest number of cases conducted per million population per day may 

not reflect the quantum of tests as compared to whole country as the proportion of population in 

these UT’s and States is relatively lower than the bigger states. 
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Chapter-10 

Gaps in the strategy and performance of tests 

 

 

“According to the new guidelines of ICMR, the current testing strategy makes the testing of all 

symptomatic contacts of confirmed cases, and all patients with fever, cough, and shortness of 

breath, all symptomatic health workers mandatory, while for the asymptomatic individuals those 

with recent travel history, there are guidelines for home. All the asymptomatic direct contacts of 

confirmed cases are asked to get tested once between 5 and 10 days. Although the current 

testing method is targeted towards containing COVID-19 infection, there are some gaps” 

The known cases as seen, are mostly self-reported hence testing happens only amongst the 

symptomatic cases and there are chances of missing asymptomatic cases which usually do not 

report their contact with the confirmed ones. The patients being asymptomatic and having 

chance of getting infected through community spread may get missed most of the times. Also, 

the data which is being collected is vulnerable being biased towards patients with the symptoms 

of infections. With the missing cases not getting reported, the data becomes inappropriate to be 

used directly for any prediction models or forecasts of infection. Therefore, data completeness 

is an issue to be specific.  

On one hand where data completeness is an issue, availability of limited testing resources is 

also a challenge to be catered. Testing people with the mild or no symptoms occupies the 

resources which are already limited. Also, the shortage of testing kits comes up as a problem 

where healthcare professionals cannot send the samples for testing even if they suspect the 

case on the clinical grounds.  According to the official reports from Chhattisgarh. expanding of 

tests that too without any assurance of test kits from the central level lead to the shortage of kits 

at the state level. Although the health is a state subject, in these cases, states are dependent 

over Centre  

Varying sensitivity of the tests questioning the quality of results they give is another gap to be 

looked into. As per one of the advisories of ICMR, certain Rapid Antibody Testing Kits like 

Guangzhou Wondfo Biotech, Zhuhai Livzon Diagnostics, etc. are subject to wide variation in the 

sensitivity and therefore lack in the performance and the surveillance purposes. During the 

period of second lockdown, there’re instances reported where Health department of West 

Bengal claimed that large number of the testing kits which were supplied by ICMR-NICED 

(National Institute of Cholera and the Enteric Diseases) were giving the inconclusive results. The 

institute also admitted the fact  that there was problem with the testing kits. Rajasthan also 

stopped using the rapid testing kits as they were of low accuracy. Therefor usage of Rapid 

Testing Kits was put on hold as ICMR advised all states the stop the usage, that may have 

created a miss in the number of cases to be detected correctly. Hence the varying sensitivity of 

the tests adds to the challenge 
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As revealed by ICMR, the screening measures as those of temperature checks at airport are not 

sometimes sufficient to test for the symptoms. It has been reported that around 46% of the 

passengers have missed the screening as they did not show symptoms 

Despite being amongst the handful of country testing over millions of people, India has one of 

the lowest testing rates proportionate to its population. Towards the end of lockdown 4, India 

had tested 2984.31 people per million population. Besides, having a huge variation amongst 

states performance, the condition varies across the country. With north eastern states and UTs 

performing constantly better, less developed States like Bihar, Uttar Pradesh, Jharkhand, West 

Bengal are amongst the states which conducted lesser no. of tests per million people as 

compared to the other states when seen as a cumulative at the end of lockdown 4. This attributes 

to different health system infrastructure and capacity for different states. Underinvestment in the 

public health care system poses a threat to an efficient disease containment. 

Another gap that can be interpreted from the overall increasing aggregate of testing in the 

country may be attributed to the futile testing wherein people out of fear want to get tested again 

and again. This further adds to the scarcity of resources which are already less.  

Places where under reporting is an issue, health-seeking behavior of people and their ability to 

access services and the social stigma of the pandemic that varies across and within the 

subnational settings may be a cause for the same. 

Official sites also do not clearly express that to what is the scope of the sampling efforts. how 

and when the individuals being tested are originally selected, what tests are being specifically 

used in each state and so on. The disease spread can be better estimated if these bifurcated 

details are provided. 

ICMR lately announced the new advisory that there has to be introduction of tests for 

asymptomatic people having direct and high-risk contact of a confirmed cases, but provided the 

tremendous void in testing for community spread so far, there must have been clusters who 

were missed. Henceforth there is a need for large scale random testing of both symptomatic and 

asymptomatic cases for better understanding of the spread 
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Chapter-11 

Recommendations to Way forward 

 

 

As far as surveillance of COVID-19 cases is concerned, it is the number of tests conducted by 

the country which can actually tip the scale in our battle against coronavirus. Testing would give 

Indian authorities sense of the trajectory for transmission which will better inform the models and 

allow to make predictions regarding where is the actual need to be emphasize stronger 

responses 

The availability of more detailed data will allow a better understanding and tracking of the size 

and scope of outbreak and also would help in strengthening the prevention and response efforts. 

Knowing the correct and accurate testing denominator indicates the level of the surveillance 

capacity. 

To achieve the best results and lowering down of the curve. what is needed is to focus the 

surveillance system towards finding every single case and not to miss any behind. Each state is 

like a different country in India with different level of preparedness and the varied response. 

Benchmarks for adequate testing rates can be set for states to follow. District level task forces 

and active testing should be formed to plan and improve the surveillance and testing and step 

up preparedness 

A syndromic approach can also be taken up in which the health care professionals initiate all 

necessary measures like isolation if they see a flu-like illness. They can record and report the 

numbers as ‘likely covid-19 case’. This can be a better measure so as to confront the shortage 

of supplies and equipment.  

ICMR has suggested the pool sampling which includes performance of real time PCR for testing 

COVID-19 by pooling of 5 samples. This would cater the problem of limited testing resources 

but it is feasible when the prevalence rate is low for the infection. If sample is found positive, 

people are tested individually otherwise all individual in a pool which came out to be negative 

are to be regarded as negative. A community transmission can be screened through this 

technique. Andaman and Nicobar is the first of all states and UTs in the country to use this 

technique. Uttar Pradesh has also accepted the same. States can use this strategy for fast and 

ramped up testing.   

The number of tests to be conducted can also be controlled as per the disease progression in a 

balanced approach to see in what way, the disease is progressing in a particular population and 

then strategize accordingly. 

Door-to-door screening in the semi urban areas and rural areas, setting up kiosks and covid-19 

control rooms, introduction of mobile sample collection centers and home care delivery 

mechanism can assist in the surveillance of COVID-19 cases as well. 
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Ongoing national and the local level analysis ongoing national and local analysis of the testing 

data can be enhanced by supplementing laboratory surveillance with additional intelligence from 

population based and sentinel site strategies as also recommended by WHO. 

Individuals at the community can also aid in surveillance of COVID-19. Individuals having signs 

and symptoms of the disease should be able enough for accessing the testing at the primary 

level. If at some places, primary level is not possible, community base surveillance where 

community participates reports health events to local authorities, may be helpful in identifying 

the cases. Participation in cluster investigation and contact tracing are other ways in which 

individuals can contribute to the testing being done comprehensively. Contact tracing can be 

combined with the door to door case finding or the systematic testing in closed settings.  

Self-reporting is also one of the initiatives that can be taken so that the case is not missed. This 

can be a participatory surveillance which enables public to self-report sign or symptoms that too 

without the laboratory testing or assessment from a health care professional, it’s based on the 

voluntary reporting mostly through the smart phone applications, it shows the health seeking 

behavior is important for interpreting facility based surveillance data. Awareness and advocacy 

are required to be done at the community level that would remove the stigma associated with 

the COVID. 

At primary level, surveillance is needed for the detection of the cases and clusters in community. 

Wherever possible, there should be established and dedicated COVID-19 community testing 

practices in place such as drive thorough sites or some fixed sites in the community 

establishments. Daily zero reporting is also crucial to verify that the testing system and the 

surveillance methods are functioning continuously. 

In the hospital settings along with the mandatory procedures and testing, all clusters must be 

investigated. Mortality surveillance should be in place regularly. Laboratory testing data should 

be available from all the relevant laboratories. As kits are not available all the time, a quick 

screening can be ramped up be Computed Tomography and Chest Radiography. Chest 

Radiography being an easily available option is being used frequently worldwide. Usage can be 

increased in India. 

Event based surveillance mechanisms can be used to strengthen the capacity of detecting the 

overall COVID-19 situation which captures unstructured information from the online content, 

radio broadcasts, print media to complement the public surveillance mechanism. Numerous web 

systems have been developed which converge with WHO led EIOS (Epidemic Intelligence for 

open source). EIOS is a unique initiative made up with collaboration amongst public health 

stakeholders around all over the world. This brings new and already existing initiatives, networks 

and systems together to create a One Health approach that enhances the capacities of early 

detection, verification as well as assessment of public health risks and threats all through open 

source of information. 
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Coordination of Centre and state level administration is the utmost important thing required now. 

A well-coordinated and interoperable system is needed to maintain the transparency and 

authenticity of resources being utilized, and to track the status of tests being performed and 

cases being reported. Moving from states to district based surveillance and indicators can aid to 

the enhancement of performance in surveillance. However, a strong political will and 

commitment is needed for the same. Capacity building of the whole system goes without saying. 
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Chapter-12 

Conclusion 

 

 

COVID-19 is a global pandemic which has emerged as the most complex viral infection to be 

handled by the human race. The objective of the surveillance of COVID-19 is limiting the spread 

of the disease , enabling the authorities of public health to manage the risk in an efficient and 

effective way, understanding the disease burden so that required and judicious steps can be 

taken for the same and henceforth  the economic and the social activities can resume to 

maximum extent possible. It is required to monitor the trends of the COVID transmission as well 

as changes in the virus that keeps on mutating for longer terms  

The study documents improved coverage and frequency of testing for SARS-CoV-2 infection 

across the country through four lockdowns. However, the statistics vary across states.  The 

national COVID-19 testing strategy formulated and implemented by the ICMR has also evolved 

with the logistics and phases of the pandemic in India. The coverage as well as testing frequency 

has improved since launch. but since the testing criteria, require exposure to a positive case, 

there remains uncertainty about the transmission among unlinked individuals in the community. 

States also demonstrated wide variations in tests conducted and cases confirmed per million 

population per day during the four lockdowns. The surveillance data has provided insights on 

the epidemiology of COVID-19 in India. The change in the trend could be attributed to various 

health measures implemented on a wider scale. As the human resource capacity varies across 

the country, this may also affect the quality, timeliness and the coverage of surveillance in terms 

of tests being conducted, cases being reported etc. 

The data in the study has limitations in terms of all case-based data, where trends are influenced 

by changes in case detection strategy and volume as well as various individual-level and overall 

health system-level variations. Health-seeking behavior and access to these services are also 

subject to variation across and within several subnational settings. The possibility of under-

reporting of the cases as well as misreporting of comorbidity are also possible in the India which 

is needed to be monitored by health providers 

The analysis trends over time and correlations with variables taken at broader geographical level 

may have potential bias typically associated with ecological analysis. Implementing other 

methods of surveillance, such as population-based and sentinel site based, will help to 

understand the trends in a better manner. Since the data of specific dates was used in the 

analysis, the number of cases and tests indicated might change with updating of records in the 

database.  

Variation across the States in terms of cases can be further investigated to evaluate and improve 

the quality of isolation and quarantine measures to reduce transmission. While exposure to 

different contacts could vary per case, the reason for this variation needs to be further explored 
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to improve tracing and testing strategies. Analysis of the same with the density of states across 

the countries can be further done to understand the differences. 

India needs to strengthen the capacity of surveillance for rapid testing, identification of cases, 

following up and monitoring the disease progression with time. Every state in India represents a 

different country with varying health system infrastructure.  Therefore, being a health subject a 

strong political will right from the Centre at the highest level to the well planned and dedicated 

community level administration is what is the need of the hour for this pandemic to overcome. A 

high-level advocacy from various health institutions, technical partners, and government officials 

can also help in making the state health systems to understand that at current situation, 

surveillance system needs be comprehensive geographically and should include every person 

and the communities which are at the risk.  

India, being the largest democracy and the second most populated country, always impacts the 

world and sets an example through its long term and thoughtful actions. This time also, it needs 

to set a good one. 
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