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Longitudinal Module on Management of Pandemics for MBBS course 
 
Period Module  Broad areas No. of 

hours 
Major 
department(s) to 
coordinate 

Foundation 
Course 

F.1 History of Outbreaks, Epidemics 
& Pandemics 

2 Pre-Clinical 

Phase I 1.1 Infection Control: Part - I 
Infection Control Practices – 
Hand washing, Decontamination 
Use of PPEs 

4 Microbiology 

Phase II 2.1 Infection Control: Part II 
Air borne precautions  
Contact Precautions 
Infection Control Committee 

4 Microbiology 

2.2 Emerging and Re-emerging 
infections, early identification and 
control of new infections 

6 Community 
Medicine 

2.3 Sample Collection, Microbial 
diagnosis, Serologic tests and 
their performance parameters 

6 Microbiology 

2.4 Vaccination strategies including 
vaccine development & 
Implementation 

6 Community 
Medicine, 
Biochemistry 

2.5 Therapeutic strategies  
including new drug development 

6 Pharmacology, 
General Medicine 

Phase III 
Part 1 

3.1 Outbreak Management including 
Quarantine, Isolation, Contact 
Tracing 

5 Community 
Medicine 

3.2 Interdisciplinary Collaboration, 
Principles of Public Health 
Administration, Health Economics, 
International Health 

5 

3.3 Operational Research, Field work, 
Surveillance 

8 

Electives  Epidemiology and research 
Components 

 Community 
Medicine 

Phase III 
Part 2 

4.1 Care of patients during Pandemics 6 Clinical 
departments 
(General Medicine, 
Pulmonary 
Medicine, 
Anaesthesiology as 
Integrated 
sessions) 

4.2 Emergency Procedures 8 
4.3 Death related management 2 
4.4 Communications and media 

management 
4 

4.5 Intensive Care Management during 
Pandemics 

4 

4.6 Palliative Care during Pandemics 4 
Total 80 hours 
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Module 2.2 
Emergence and Re-emergence of microbes 

 

Background: 
 

The serendipitous discovery of Penicillin by Alexander Fleming in 1928 made man 

dream about victory over microbes, but emerging and re-emerging infectious diseases 

have proven the futility of that dream and power of the microbes over man.  

 

Emerging Infectious Disease (EID) are diseases that have been newly detected or 

were found only in restricted geographical locations with few cases. In contrast to this, 

Re-Emerging Infectious Diseases (REID) are diseases that were once major health 

problems and then their incidence declined to a great extent, but are again becoming 

health problems for a significant proportion of the population either globally or in a 

specific geographical location.  

 

Incidence of these Emerging and Re-Emerging infectious diseases is increasing and 

there are a large number of factors that contribute to the origin or spread of these 

diseases which can increase the risk of Outbreaks or Pandemics dramatically.  These 

factors can be related to the microbial properties, environmental, socio-economic, and 

demographic factors.  Majority of the EID and REID are Zoonotic in origin and signifies 

the role of cohabitation in evolution of these organisms.  

 

Keeping in mind the significance of understanding the factors that result in evolution of 

these infectious diseases and understanding mechanisms that can be adopted for 

prevention and control of these diseases a sound knowledge, skills and attitudes about 

Emergence and Re-emergence of microbes need to be developed in undergraduate 

medical students. 
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Competencies addressed: 
 

The student should be able to: Level 
Define emerging and re-emerging infections. Explain reasons or 

Identify factors responsible for emergence and re-emergence of these 

infectious diseases.  

K 

Discuss strategies for early identification, prevention and control of 

emerging and re-emerging infectious diseases. 

K 

Discuss the challenges faced in control/ prevention of these infections KH 

 

Learning Experience 

Year of study: Professional year 2 

 

Hours: 6  

i.  Exploratory and interactive theory session- 1 hour 

ii. Self study/ individual/ small group assignment about any one emerging or re-

emerging infectious disease – 2 hours 

iii. Discussion in small groups about reasons/ factors responsible for emerging or re-

emerging infectious disease identified through case studies - 1 hour 

iv. Plenary of findings in the case studies and closure - 2 hours 

 
Assessment 
1. Formative: Required, SAQ, MCQ, Viva Voce  

2. Summative: Required 

 

Resources: 
1. Zumla A, Hui DS, (eds). Emerging and Re-Emerging Infectious Diseases, An Issue of 

Infectious Disease Clinics of North America E-Book. Elsevier Health Sciences; 2019 

Nov 2. 

2. Lessler J, Orenstein WA. The Many Faces of Emerging and Re-emerging Infectious 

Disease. Epidemiologic reviews. 2019 Nov 4. 
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Module 2.4 
Vaccination strategies including vaccine 

development & Implementation 
 

Background: 
 

Virulent agent, susceptible host and favourable environment forms the epidemiological 

triad for all infectious diseases in all settings. The disease can be controlled by 

addressing any of these components. If available, an effective vaccine can be very 

useful in breaking the chain of transmission quickly as host will no longer remain 

susceptible. Given the ease of logistics and quickness of action, vaccine has been 

looked upon as a potential saviour in situations of epidemics and pandemics especially 

in diseases caused by viruses. In fact, world owes it to vaccines, for the eradication of 

Smallpox and control of Polio and Measles. However, the development of vaccines is a 

long and tedious process, which takes several months to years. Also, equally important 

is to develop a rational strategy for use of vaccine for any illness. Usually there is undue 

pressure from communities and administrators for use of vaccines as ad-hoc measure. 

As a trained medical personnel, the Medical Officer should be able to guide them on this 

issue sensibly. Also, the Medical Officer should be vigilant to the generalized 

complacency that follows in the diseases known to have vaccine available. This module 

will focus on empowering the students to develop sound and rational knowledge about 

vaccines, vaccine development process and their role in small and large disease 

outbreaks. 
  

Competencies addressed: 
 

The student should be able to: Level 
Describe the process of vaccine development. KH 

Describe the role of vaccines in disease control and eradication. KH 

Describe the steps to prepare a micro plan for vaccination activity at 

PHC level. 

KH 

Describe the importance of routine vaccination during pandemics. KH 

Describe the role of communities in vaccination programmes. KH 

Describe the cold chain for vaccine storage and delivery. KH 
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Learning Experience 

Year of study: Professional year 2 

 

Hours: 6   

i. Exploratory and interactive theory session- 30 min. 

ii. Small Group Discussion- 3 hrs. 

 

Suggested Topics for discussion: Vaccines in Disease Control, Vaccine 

Development Process, Routine Vaccination during Pandemic & Pandemic Influenza 

Vaccines -WHO.  

 

iii. Visit to PHC/ local hospital to show cold chain and sample micro-planning for 

Supplementary Polio Vaccination [Interaction with Medical Officer] -2 hrs.  

iv. Discussion and closure – 30 min. 

 

Assessment 
1. Formative: Required- assignment, MCQ, SAQ 

2. Summative: Short Answers, Short Notes  

 

Resources: 
1. Pandemic influenza vaccines: WHO. Available from: 

https://www.who.int/immunization/newsroom/vaccine_PI/en/ 

2. Vaccine Testing and the Approval Process- Centre for Disease Control, USA. 

Available from: https://www.cdc.gov/vaccines/basics/test-approve.html 

3. Immunization Handbook for Medical Officers. National Health Mission. 2017. 

https://nhm.gov.in/New_Updates_2018/NHM_Components/Immunization/Guildeli

nes_for_immunization/Immunization_Handbook_for_Medical_Officers%202017.p

df 

4. Vaccination in Humanitarian Emergencies: Literature review and case studies. 

Available from:  

https://www.who.int/immunization/sage/meetings/2012/april/2_SAGE_WGVHE_S

G1__Lit_Review_CaseStudies.pdf 



37 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase III: Part 1 

Module 3 
 



38 

 

Module 3.1 
Outbreak management 

including quarantine, isolation, contact tracing 
 

Background 

 

Outbreak management is one of the most important duties for all health care providers 

concerned with public health. To manage outbreaks, first we must investigate the 

outbreak to find out answers to what, where, when and who are affected and also as far 

as possible trace the source which may help us to suggest control measures so that we 

can contain the outbreak. 

 

Competency addressed 

The student should be able to: Level 
Demonstrate the ability to conduct various epidemiological investigation 

related to pandemics - Level ( or in a simulated environment) 

SH 

 
Learning experience  
Year of study: professional Year 3 

1. Introduction of case scenarios (4) -1 hour 

2. Self-directed learning -1 hour 

3. Interactive Lecture – 1 hour 

4. Preparation of epidemic curve, spot map and calculating attack rate from a given data 

5. Discussion and closure- 1 hour 
 

Case scenario 1 
 

Mr. X, Medical Officer of a primary health centre noticed increased number of cases 

with symptoms of fever, sore throat and cough during third week of March. While taking 

detailed history one patient had a history of international travel 2 weeks back from a 

place where some of his friends also had similar illness. In the next week, one of the 

tertiary care hospitals in the city reported increased number of severe acute respiratory 

illness among admitted patients and two of them died due to this. 
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As a Medical Officer or a member of a district health care team, how do you investigate 

this and manage the situation? 

Case scenario 2 
 

Dr. X was appointed as Medical Officer of the Primary Health Centre. One of his field 

staff reported three cases of watery diarrhoea and dehydration (two mild and one 

severe) in his field area and he referred them for admission to the hospital. 
 

As a health professional what do you think about this episode and how do we proceed 

to investigate and control the situation. 

Case scenario 3:  
 

Dr. X was on casualty duty that day. Mr. Y, 49 years old, presented to Medicine casualty 

with high grade fever (3 days), retro-orbital pain, myalgia and rash. While eliciting 

detailed history from the patient, he revealed that there was history of fever and body 

ache for his brother and brother’s wife one week back for which they took treatment in a 

private hospital. Mr. Y and his four brothers lived in nearby houses in the same 

compound (within 300 metres). He took paracetamol on the first two days of fever 

thinking that he was feverish as he walked in the rain the previous day. 
 

As a health professional what do you think about this episode and how do we proceed 

to investigate and manage the situation. 

Case scenario 4: 
 

Mr. A,17 years old, was brought to Medicine casualty with history of headache, myalgia 

and vomiting in the past 2 days. He reached home only 4 days back after a tour along 

with 13 friends. The day after he came home, he had mild fever and body ache. He 

thought it might be due to tedious travel and took rest at home. But last night his friend 

phoned him and said that one of their friends was taken to hospital following fever, 

vomiting and loss of consciousness.  
 

As a health professional what do you think about this episode and how do we proceed 

to investigate and manage the situation. 
 

Learning Points 

a. Define terms:  outbreak, epidemic, pandemic.  
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b. How to detect / recognise an outbreak- warning signs of an impending outbreak - 

Steps of outbreak investigation  

c. Describing the event in terms of time, place and person and importance of 

epidemic curve, spot map and attack rate. 

d. Responses at different levels – general and specific measures include reservoir 

control, breaking the chain of transmission and protecting the at-risk group. 

e. Differentiate between isolation and quarantine. 

f. Role of contact tracing in outbreak control. 

g. If it is a new disease, gaps will be there, so to fill the gap research activity is 

required. 

Assessment 
1. Formative: conducting clinic-social discussion based on a scenario, short 

answer questions, OSPE response station. 

2. Summative:  modified essay/ short question on steps of outbreak investigation, 

OSPE response in practical. 
 

Discussion  
Definition of an outbreak/ epidemic: 
 

An outbreak or epidemic is defined as the occurrence in a community or region of 

cases of an illness clearly in excess of expected numbers. Usually an outbreak is limited 

to a small focal area, an epidemic covers large geographic area and has more than one 

focal point. Pandemic is defined as an epidemic occurring world-wide or over a very 

wide area crossing international boundaries and usually affects a large number of 

people. 
 

Warning signs of an impending outbreak 

● Clustering of cases or deaths in time and /or place, 

● Unusual increase in cases or deaths, 

● Even a single case of measles, AFP, Cholera, plague, dengue or JE, 

● Acute febrile illness of unknown aetiology, 

● Occurrence of two or more epidemiologically linked cases of meningitis, 

● Shifting age distribution of cases, 

● High or sudden increase in vector density, 

● Natural disasters. 
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Detecting an outbreak 

1. Rumour register: it has to be maintained in each public health facility for 

collecting information related to infectious diseases. There are key informants in 

the community like teachers, Anganwadi workers (AWW), ward members, Self-

help Group (SHG), Youth club leaders, etc. They are the eyes and ears of health 

services in the community 

2. Media – an important source of health information 

3. Review of routine data 

4. Through strict vigilance on warning signs of impending outbreak 

 

Steps of outbreak investigation:  
1. Verification of the diagnosis: The first and foremost step in outbreak 

investigation would be to verify the diagnosis.  A clinical examination along with 

laboratory investigations of a sample of cases may be sufficient for this, but the 

epidemiological investigation should not be delayed until laboratory results are 

available. 

2. Confirmation of existence of an outbreak: For this, Medical Officer should 

check 

● If there is an abnormal increase in the number of cases, or 

● See there is clustering of cases, or  

● If the cases are epidemiologically linked, or  

● If some trigger events have occurred, or  

● If many deaths have occurred. 

 

 An arbitrary limit of two standard errors from the endemic occurrence is used to 

define epidemic threshold for common diseases like influenza.  If there is 

evidence of an outbreak, and if the aetiology, source and route of transmission 

are known, specific control measures need to be initiated immediately. If anyone 

of the above is unknown, the outbreak must be investigated to identify the 

specific cause. The Rapid Response Team (RRT) which was formed during the 

phase of epidemic preparedness should be alerted and requested to further 
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investigate the outbreak. At the same time general control measures should be 

started. 

3. Defining population at risk: before starting investigation, it is necessary to have 

the attack rates. 

4. Rapid search area map and age gender distribution of entire population in 
the area. This is essential for calculating for all cases and their characteristics: 

this is to identify all cases including those who have not sought medical care and 

those possibly exposed to the risk. 
 

For this, we can use a carefully designed epidemiological case sheet. The 

information collected should be relevant to the disease under study. Based on 

the information collected from the affected ones, search for more cases and their 

contacts should be continued. Laboratory investigations are done with the help of 

microbiologist. Microbiologist may advise on what samples are required, mode of 

collection and transport and also the laboratory to which these are to be sent. 

Entomological investigation should also be done if the outbreak warrants it. 

 

5. Data Analysis: Data collected should be analysed to identify common event or 

experience using the epidemiological parameters like time, place and person.  

Time: Epidemic curve can be constructed based on chronological distribution of 

dates of onset and number of cases. It may suggest a time relationship with 

exposure to a suspected source, whether it is a common source or propagated 

epidemic, whether it is of a seasonal or cyclic pattern. 

Place: A spot map is prepared with cases in relation to possible source of 

infection. Clustering may suggest common source of infection. 

Person: Analyse the data by age, sex, occupation, and other risk factors. Find 

out attack rates/ case fatality rates for those exposed and not exposed. In food 

borne epidemic, food specific attack rates are calculated. 

 

6. Formulation of hypothesis: on the basis of time, place and person analysis, 

hypothesis is formulated to explain the epidemic in terms of possible source, 

causative agent, possible modes of spread, people at risk and the environmental 

factors  
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7. Testing the hypothesis: If the hypothesis fits with the facts, response measures 

can be initiated; otherwise, further analytical investigation in terms of case control 

studies will need to be carried out. In the meantime, general control measures 

are carried out. 

8. Evaluation of ecologic factors: This is to prevent further transmission of 

disease. Ecologic factors include sanitary status of eating establishments, water 

and milk supply, break down in water supply, population movements, 

atmospheric changes, population dynamics of insects and animal reservoirs. 

9. Further investigation of population at risk: To obtain additional information, 

for e.g. serological study may reveal clinically in-apparent cases and throw light 

on the pathogenesis of the condition. 

10. Writing the report: This can be an interim report which includes details of the 

investigation, the diagnosis and control measures initiated. Once the outbreak is 

coming under control, we should make follow up visits to see whether control 

measures are implemented adequately and also help to collect new information 

which was missed in the previous visits. The final report is given within 10 days 

of the outbreak being declared to be over. The outbreak is declared over when 

there are no new cases for a period of two incubation period since the onset of 

last case. 

Responses to an outbreak 

1. General measures is till the specific source and route of transmission is 

identified. For example, if one is suspecting a droplet infection outbreak, start a 

campaign requesting people to follow social distancing, use of mask and hand 

hygiene. 

2. Specific measures depend on the causative agent. The broad steps are: 

● Identification and nullification of the source of outbreak like chlorinating wells, 

● Minimising transmission to prevent further exposure: vector control, 

● Protection of the host- immunization / chemoprophylaxis, 

● Controlling the reservoir include early diagnosis, notification, isolation, 

treatment, quarantine. 
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Isolation: Separation of infected persons or animals for the period of 
communicability from others in such places and conditions as to prevent or limit 

the direct or indirect transmission of infectious agent from those infected to those 

who are susceptible. Purpose is to protect the community by preventing transfer 

of infection from the reservoir to the possible susceptible host. 

 
Quarantine: Limitation of freedom of movement of healthy person or domestic 

animals exposed to communicable disease for a period not longer than the 
longest usual incubation period of the disease to prevent contact with those 

not so exposed. 

  
Contact tracing: The process of identifying, assessing and managing people 

who have been exposed to a disease to prevent onward transmission. When 

systematically applied, this will break the chain of transmission of an infectious 

disease and is an effective tool in public health. This has to be explained 

according to the scenario provided. 

 

Resources: 
1. Park’s Textbook of Preventive and social medicine - 25th edition-published by 

Banarasidas Bhanot-2019. 

2. Medical officer’s manual on Integrated Disease Surveillance Project by National 

institute of Communicable Diseases, DGHS, GOI 2006. 
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Module 3.2 
Interdisciplinary collaboration, Principles of 

Public Health Administration, Health Economics 
 

Background: 
 

When an outbreak is suspected as given in the case scenarios of previous module, 

interdisciplinary collaboration is essential. Inter-sectoral coordination is one among the 

four principles of primary health care. To ensure this, the outbreak control team or 

multidisciplinary team is convened to conduct the investigation in the field for confirming 

the outbreak and taking measures for preventing the spread of disease. The powerful 

public health administration which aims equity, use of appropriate technology, 

community participation and inter-sectoral coordination is our strength. While managing 

an outbreak we would understand that many of the determinants of health lie outside 

the domain of Health Department. Provision of safe drinking water, sanitation, nutrition, 

legal measures for imposing strict interventions, good house and shelter are some 

examples. This also points towards the importance of interdisciplinary collaboration. 

Members of the community should have all the rights to participate in their duties 

towards controlling an outbreak. 

 

Competency addressed 

The student should be able to: Level 
Demonstrate the ability to conduct various epidemiological investigation 

related to pandemics (need clarity on simulated environment). 

SH 

 

Sub competency  
Demonstrate the ability to form interdisciplinary team for conducting outbreak 

investigation. 

 
Learning objectives 

The learners should be able to: 

1. List the four principles of primary healthcare, 
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2. Describe the scope of inter-sectoral coordination in outbreak control, 

3. List the members of inter-sectoral team for outbreak investigation, 

4. Describe the activities of inter-sectoral team in each case scenario provided, 

5. Demonstrate the formation and meeting of Rapid Response Team (RRT) as role play 

according to the case scenarios. 
 

Learning experience  
Year of study: professional Year 3 

1. Introduction of topic based on previous case scenario -1 hour 

2. Self -directed learning -1 hour 

3. Interactive Lecture – 1 hour 

4. Role play on forming RRT- 1 hour (based on one case scenario) 

4. Discussion and closure- 1 hour 

Learning Points 

a. Inter-sectoral coordination as one among the four principles of primary health 

care, 

b. The role of inter-sectoral coordination in outbreak management, 

c. How this can be applied in all four case scenarios, 

d. Who are included in the outbreak investigation team and what are their roles and 

responsibilities? 

e. What is health economics? What is the impact of epidemic/pandemic on 

economic status of the family/ state/country? 

f. Cost effectiveness of interventions/ actions to control epidemic. 

 
Assessment 

1. Formative: theory examination -as short questions /practical – group viva voce. 

2. Summative: modified essay/ short question on role of inter-sectoral coordination 

in epidemic management, practical - viva voce. 
 

Discussion points  
 
Inter-sectoral coordination: It is a fact that health care cannot be provided by the 

health sector alone.  While managing outbreak we realise that many of the determinants 
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of health are outside the domain of health care.  Hence inter-sectoral coordination as 

one among the four principles of primary health care is worth mentioning. The other 

areas closely related to health are agriculture, animal husbandry, food, industry, 

education, housing, public works, communication etc. To ensure such coordination, 

administrative system should take the lead with suitable legislation and strong political 

will. Proper planning should be there to avoid duplication of activities. 

 

In the event of a suspected outbreak, the Rapid Response Teams (RRT) which is a 

multidisciplinary team that looks into various aspects of an outbreak is alerted and 

meeting is convened. The team includes an epidemiologist, clinician, microbiologist and 

other specialities and sectors as per requirements (described earlier). The main role of 

RRT will be to investigate and confirm outbreak. The members of RRT are regularly 

doing their work but, in the event of an outbreak, come together to undertake a special 

function. They should work in coordination with the Government health staff. They will 

help and support health staff in management and control of outbreak but the 

responsibility of implementing control measures mainly rests with local health staff. RRT 

should be formed at all levels of administrative system (district, block, Panchayath). The 

name, address and mobile phone number of RRT members should be available at 

respective levels so that they can be alerted as soon as possible. 

 

Health economics: Health economics as a branch of economics, is concerned with 

issues related to efficiency, effectiveness, values and behaviour in the production and 

consumption of health and health care. Pandemics may affect a large population across 

borders and nobody can predict when it ends, especially if it is a new disease without 

vaccine or treatment. So, we are forced to implement other measures like isolation, 

quarantine and complete lock-down to save the lives of the people. But, at the same 

time globally we have to face economic crisis due to reduction in gross domestic 

product (GDP) due to loss of life, workplace closures and quarantine measures. 

 

Economic evaluation can be done as the comparative analysis of alternative course of 

action in terms of both their cost and consequences. Methods can be cost-benefit 

analysis (in monetary terms) and cost-effective analysis (in natural units).  
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The Epidemic Diseases Act, 1897 (ANNEXURE I) 
 

One of the shortest legislations in India, The Epidemic Diseases Act has four sections. It 

is aimed at ‘providing for better prevention of the spread of Dangerous Epidemic 

Diseases’. The Act was first enacted in the British colonial era primarily to control the 

Bubonic Plague outbreak in the late 1800s. It has remained relevant ever since. 

 

Section 2A of the Act allows the Centre to prescribe regulations to inspect any ship or 

vessel leaving or arriving in any port and to detain any person planning to leave or 

arrive into India. 

 

The Government’s decisions on restricting international and domestic travel to and from 

India fall under the provisions of this Act. 

 

The Act also empowers State Governments under Section 2(1) to prescribe Regulations 

with respect to any person or group of people to contain the spread of Covid-19. 

 

Penalty 
Section 3 of the Epidemic Diseases Act, 1897 gives the penalties for violating the 

Regulations. Section 188 of the Indian Penal Code states that it will be six months 

imprisonment or Rs. 1000 fine or both. 
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The Disaster Management Act, 2005 (ANNEXURE II) 
 

The Disaster Management Act was enacted to tackle disasters at both Central and 

State Government levels. 

 

Section (2) defines a disaster as a “catastrophe, mishap, calamity or grave occurrence 

in any area, arising from natural or man-made causes”. On March 14, 2020 the Central 
Government termed Covid- 19 as a ‘notified disaster’ as a “critical medical 
condition or pandemic situation”. 
 
The Act enables the Centre and States to enforce a lock-down and restrict public 

movement. It allows the Government to get access to the National Disaster Response 

Fund, the State Disaster Response Fund and the District Disaster Response Fund. It 

also has provisions for allocation of resources for prevention, mitigation, capacity 

building etc. 

 

The Penalties 
 

Sections 51 to 60 of the Act prescribes the penalties for the violators. 

 

The Law describes the offence as obstructing any officer or employee from performing 

their duty or refusing to comply with directions. Violators can be jailed for up to 1 year or 

fine, or both. In the case of dangerous behaviour, the jail term can be extended to two 

years. 

 

Resources: 
1. Park’s Textbook of Preventive and social medicine - 25th edition: published by 

Banarasidas Bhanot -2019. 

2. Medical officer’s manual on Integrated Disease Surveillance Project by National 

Institute of Communicable Diseases, DGHS, GOI 2006. 
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Module 3. 3: 
Operational research, field work, surveillance 

 
Background 

 

Operational research is the discipline that uses statistics, mathematics, computer 

modelling and similar science models for decision making. It is a potential tool for use in 

many areas that demands evidence-based or model-based decision making. One such 

area is the epidemic/ pandemic management but it is used less frequently. The reason 

for its limited use may be because of low awareness among the specialist community. 

In the era of frequent epidemics, it is the need of the hour to sensitize undergraduate 

medical students of today (health professionals of tomorrow) about operational research 

and its use in epidemic management. 

 

Another important area is surveillance which is the backbone of public health 

programmes and provides information on public health events so that effective action 

can be taken in controlling and preventing disease outbreaks. The course of an 

epidemic depends on how early it is identified and how effectively specific control 

measures are applied.  

 

Competency addressed 

The student should be able to: Level 
Demonstrate the ability to conduct various epidemiological investigation 

related to pandemics (or in simulated environment) 

SH 

 

Sub-competencies addressed 

1. Demonstrate the ability to appreciate the need of operational research in epidemic 

control. 

2. Demonstrate the ability to identify syndromes and underlying diseases in the given 

scenario and suggest control measures. 
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Learning experience  
Year of study: professional Year 3 

1. Introduction of topics based on previous case scenario -1 hour 

2. Self –directed learning -1 hour 

3. Interactive Lecture – 2 hours (surveillance, operational research) 

4. Discussion and closure- 1 hour 

5. Visit to PHC/sub-centre and field area along with field staff of sub-centre -3 hours 

 

Points to be discussed 
a. What is operational research? 

b.  The role of operational research in outbreak management, 

c. How this can be applied in all four case scenarios, 

d. What is public health surveillance, its key elements and uses of surveillance 

in outbreak prevention, 

e. Integrated Disease Surveillance Project (IDSP) – syndromes and core 

conditions in IDSP, types of surveillance, data collection methods, 

f. How surveillance activity is carried out in peripheral institution (SC/PHC) as 

per IDSP 

g. What are the field activities and how data is collected, compiled, analysed 

and reported? 

Assessment    
1. Formative: theory examination –as short questions /practical – viva voce  

2. Summative– modified essay/ short question on role of operational research 

in epidemic management, Public Health Surveillance, practical – viva voce. 

 

Discussion points  
Operational research (OR):  is the discipline that uses statistics, mathematics, 

computer modelling and similar science methodology for decision making. This is 

helpful in many areas especially outbreak management activity that requires evidence-

based or model-based decision making. Operational research can address important 

issues in epidemic management like how to allocate resources among options for a 
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better control of epidemic, what resources are needed to control an outbreak and which 

resources should be employed for the same. 
 

Analytical computer-based models are used for plotting and forecasting epidemics. 

Advanced models with quantitative analysis are used for quantifying exposure and 

forecasting resources needed. Decision making techniques are used to help policy 

makers to set up policies. It is again a multi-disciplinary approach which requires team 

activity of OR/ statistics researchers, epidemiologist, managers, physicians, 

microbiologists etc. which help staff dealing with Statistics to better understand the 

nature of the epidemic and that is reflected in predictive accuracy of models. At the 

same time, epidemiologists will be more involved in OR and modelling which help them 

to better manage outbreaks. 
 

Public health surveillance:  Surveillance is defined as ongoing systematic collection, 

collation, analysis and interpretation of data and dissemination of information to those 

who need to know in order that action can be taken. In simple words, it is a data 

collection for action. We already have a system of decentralized state-based 

surveillance program in the country named as Integrated Disease Surveillance 
Project (IDSP). This is the back bone of public health program as it provides 

information so that timely action can be taken in controlling and preventing diseases/ 

outbreaks. 

 

Key elements of surveillance system are: 

● Detection and notification of health event, 

● Investigation and confirmation (epidemiological, clinical, laboratory), 

● Collection of data, 

● Analysis and interpretation of data, 

● Feedback and dissemination of results, 

● Response – a link to public health program as action for prevention and control 

 

Uses of surveillance in outbreak control and prevention: 

● Recognize cases or cluster of cases to trigger interventions to prevent 

transmission or reduce morbidity and mortality, 



53 

 

● Identify high risk groups or geographical areas to target interventions and guide 

analytic studies, 

● Demonstrate the need for public health intervention programs and resource 

allocation during public health planning, 

● Monitor effectiveness of prevention and control measures. 

 

Core conditions under surveillance: 

● Regular surveillance: vector borne diseases, water borne diseases, Respiratory 

diseases, vaccine preventable diseases, disease/s under eradication, other 

conditions (RTA), international commitments, Unusual clinical syndromes. 

● Sentinel surveillance: Sexually transmitted disease/ blood borne, other conditions 

(water quality, outdoor air quality. 

● Regular periodic surveillance: NCD risk factors, State specific diseases (Dengue, 

JE, Leptospirosis). 

 
Types of surveillance in IDSP 

Syndromic: Diagnosis made on the basis of symptoms/ clinical pattern by 

paramedical personnel and members of the community. 

Presumptive: Diagnosis made on typical history and clinical examination by Medical 

Officer. 

Confirmed: Clinical diagnosis confirmed by laboratory test. 

 
Major syndromes and (conditions) given under IDSP  

● Acute watery diarrhoea – (Cholera), 

● Fever <7 days duration- only fever (malaria), fever with rash 

(Measles/Dengue), altered consciousness (Japanese encephalitis), fever with 

bleeding (Dengue), with convulsions, 

● Fever > 7 days– (Typhoid), 

● Jaundice- (Hepatitis), 

● Cough >3 weeks,- (Pulmonary Tuberculosis), 

● Acute flaccid paralysis - (Poliomyelitis), 

● Unusual event? 
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Data collection methods 

● Routine reporting – passive surveillance 

● Sentinel surveillance 

● Active surveillance 

● Laboratory surveillance 

● Outbreak investigation 

 

PHC / sub-centre visit– interacting with Medical Officers of PHC and field staff 

about surveillance activities going on there as part of IDSP. Also getting 

acquainted with different registers and reporting formats for all three types of 

surveillance (syndromic, presumptive, Laboratory). 

 

Field area visits with field staff to acquire skills of data collection methods, 

recording, analysing and reporting. 

 

Resources:  
1. Park’s Textbook of Preventive and social medicine - 25th edition published by 

Banarasidas Bhanot-2019. 

2. Medical Officer’s Manual on Integrated Disease Surveillance Project by National 

Institute of Communicable Diseases, DGHS, GOI 2006. 

 

 

 

 

 

 

  


