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18.1. Introduction. In healthcare management, two of the very important duties of an epidemiologist are firstly, to 

investigate epidemics / outbreaks of diseases and secondly, to establish surveillance systems for ongoing monitoring 

of important diseases. There are a number of common epidemic prone diseases in our country whose outbreaks occur 

frequently in a small localized form or even in a widespread manner. Common epidemic prone diseases are dengue, 

chikungunya, malaria, Japanese encephalitis, measles, chickenpox, typhoid, cholera, gastro-enteritis, food poisoning, 

and H1N1 (swine influenza). In addition, sometimes epidemics of other diseases as plague, Zika etc., also occur which 

need to be investigated.  Outbreaks need not be only in the settings of general community; they can occur in hospital 

settings also. For example, there may be an outbreak of sepsis in a neonatal care unit, or urinary infection in a renal 

unit, etc., and the epidemiologist in the hospital will need to investigate these outbreaks. For this reason, a number of  

hospitals have started employing a “hospital epidemiologist” who can develop surveillance systems for the hospital 

as well as investigate epidemics, so that the cause of the outbreak can be ascertained and the remedial measures can 

be undertaken. Similarly, since epidemics tend to cause chaos and disaster like situation, since they occur without any 

prior notice, if we are not watchful, therefore there is also a pressing need to develop surveillance systems both in the 

large community settings as well as in the hospitals, so that the occurrence of diseases is watched continuously and an 

“early warning” of impending epidemic can be issued for taking action at the very initial stage rather than at the stage 

when full blown epidemic has occurred. With this background, in this unit we will deliberate upon these two important 

subjects, viz., investigations of an epidemic and principles and practice of  surveillance for diseases. 



18.2. Objectives. After studying this unit, you should have a clear understanding of, and should be able to: 

 Identify the occurrence of an epidemic / outbreak at the early stage itself. 

 Quickly investigate the epidemic, whether in the community settings or in the closed hospital settings and 

pinpoint the cause of the outbreak. 

 Initiate quick measures for immediate control and long term prevention of the epidemic. 

 Identify the important diseases which need to be brought under surveillance in your community or hospital. 

 Establish a surveillance system and regularly monitor the data generated by the system. 

 Identify, based on the surveillance system so developed, the early warning of any impending epidemic and 

take immediate preventive / control measures. 

Part – 1:  Investigations Of An Epidemic 

18.3. Overview of Investigations of Epidemics. Investigations of an epidemic is one of the most important duties 

of not only the epidemiologists but for all health care providers concerned with public health. Investigating an 

epidemic involves a series of steps, as narrated  in the succeeding  paragraphs.  These steps are not necessary to be 

undertaken in the same sequence.  In fact, often, at any given point of time during the course of an investigation, it is 

quite possible that a number of steps may be addressed simultaneously. In this chapter, we will explain the various 

steps in detail, concerning investigations of an epidemic. 

18.4. Step – 1 : Verification of the diagnosis.    The earliest   report regarding an outbreak is  often obtained from 

a non  medical or paramedical person.  Often the initial  report is not in the form of particular diagnosis but rather in 

the form of a “syndromic” constellation  of symptoms and signs (eg, outbreak of “diarrhoea and vomiting” , or “fever 

and skin rash”).  It is  therefore essential to verify the diagnosis of the condition  that one is dealing in the present 

epidemic.  Verification of the diagnosis is usually made on clinical, laboratory and epidemiological parameters. Most 

important are the clinical parameters. In real life situations, it may not be necessary to confirm 100% cases by lab 

parameters; a 20% to 30% random sample, if confirmed by lab tests to be having similar disease should be adequate. 

At this point it is also very wise to describe the distribution of various signs / symptoms according to frequency 

distributions, which greatly helps in suggesting the diagnosis and also in developing the case definitions. 

18.5. Step – 2;   Confirm the existence of an epidemic :- An epidemic is defined as “occurrence of a disease in a 

frequency which is clearly in excess of the normal expectations”. Thus, having verified the diagnosis, one must 

work out the incidence rate, by dividing the total cases by the population at risk.  This rate is compared with the rate 

occurring in the same population, during the corresponding period of the past three years.  Often, the  decision as to 

whether the present rate is clearly in excess of the normal expectations (based on past three years’ rates) is taken on 

the basis of informed and experienced judgment, though various statistical procedures are available to further assist 

in such decision.  

Quite often, it is difficult to calculate rates in such an emergency and hence numbers may be compared. For 

finding out the incidence rates, or the number of cases in the same community during corresponding periods of 

previous three years, we use the existing records of hospital admission and discharge data and if these are not 

available, find out from various physicians in the community whether they have been observing more number of 

cases with the given set of symptoms recently. Ultimately pragmatic considerations are also important. There could 



also be situations when a single case of a disease may be enough to call for investigations, eg, a suspected case of 

plague, polio, smallpox, or in many of the day to day situations, even a single case of cholera, or a single case of 

adverse reaction in a child, due to a vaccine, etc. 

18.6. Step – 3: Develop an Initial (Rough)  “Line-listing” of cases :-  A line list is like a nominal roll of the cases 

which have already been reported to the various health care establishments (like dispensaries, general practitioners or 

admitted to the hospitals) till now. Line listing of the cases is a major help in initial definition of the disease / syndrome 

that has occurred in epidemic form, in delineating the population at risk, and in preliminary definition of the 

transmission dynamics of the epidemic according to place and time. A line list is a serial, chronological listing of all 

the known cases till now, as per the following headings:- 
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18.7. Step – 4 :  Define  the population at risk.    By knowing the general population from where the cases have been 

coming, as evident from the initial line listing and subsequently from the details of cases as recorded on the 

epidemiological case sheet (see below), one can define, in a demarcating manner, the source population. For example, 

the population at risk may be defined as “Markandeya Housing society”, or “ people living in Gulwadi village of 

Tanakpur PHC” or “all people working in the main office of Infotech Pvt Ltd”, or “patinets undergoing dialysis in my 

hospital”, etc.  The more clearly such source population is defined, better the results of investigation would be. 

18.8. Step – 5 :  Develop valid case definition.    Often the search for additional cases would involve a number of 

medical officers / paramedical personnel. Development of proper, standardised case definitions is important to ensure 

uniformity during the investigations. For practical purposes, it is better to have case definitions in three categories 

according to levels of certainity, viz., definite cases, probable cases and suspected cases.  

18.9. Step-6 : Develop  the epidemiological case sheet   The  epidemiological case sheet is an extension of the clinical 

case sheet on which, for each and every subject, the details of all factors which are relevant to the mode of transmission 

for a period which is equal to the range of incubation period of the  disease, going back from the date / time of onset of 

symptoms, are also recorded.  For example, in an outbreak of cholera, the epidemiological case sheet would include the 

personal particulars, clinical features, laboratory investigation results, and details of all meals, casual meals, snacks, 

sources of water supply, drinks, soft-drink etc., consumed by the person between 1 day to 5 days prior to the onset of 

symptoms (since the range of incubation period of cholera is 1 day to 5 days).  Thus, if the patient had onset of first 

symptoms of cholera on 10 Aug, we will record all these relevant factors for the period of 05 to 09 Aug. In addition, it 

will also include details of his movements in time and place during one day to five days prior to the onset of symptoms 

(i.e., the range of incubation period of cholera). 



18.10. Step-7 :   Organise the laboratory (including entomological and public health lab) work.      A very important 

step in epidemic investigations is laboratory work.  This would include collection, storage and dispatch of body samples 

(blood, CSF, stool, throat swabs, rectal swabs etc), environmental samples (water, food items), entomological samples 

(as mosquito adults and larvae etc), and animal samples.   Close liaison with the local hospital laboratory and with the 

pathologist / microbiologist needs no emphasis. 

18.11. Step – 8 :    Contact administrative and Public Health Engineering authorities and establish rapport.      It 

is extremely important to explain the objectives and requirements to the local leaders and administrative authorities of 

the affected community, establish  close rapport with them and allay their apprehensions. The layout maps of water 

supply and sewerage system should be obtained from the engineering and administrative authorities. 

18.12. Step – 9 :          Collection of Information.     Having undertaken the preliminary steps, the investigator proceeds 

to collect information, recording the details, on the epidemiological case sheet for each subject.  Information is collected 

in respect of all possible modes of transmission which are relevant to the disease being investigated, and  going back for 

a period which is equal to the “range” (difference between maximum and minimum) incubation period of the disease, 

going back from the time of onset of first symptom.  The information is collected from the following sources :- 

(a)  From the cases.     The persons who have already reported to the health care facility by now (as indicated in the 

line list) or who report subsequent to the initiation of investigations are the straightway available source of information. 

(b) Search for additional cases and make the final “line-list”.    The cases who have reported to the health care 

facility may not represent the entirety of epidemic. Many cases may be lying hidden in the community, being mild 

cases, or those who may have reported to some other agency for treatment.  It is therefore mandatory to search for 

additional cases so that the complete picture of the epidemic may be obtained.  Using the standardized case definition, 

an extensive search is made using door to door survey in the entire population defined to be at risk.  In addition, other 

health sources  like other hospitals and general practitioners in the area may also be contacted to find out additional 

cases. Fill up the epidemiological case sheet for cases detected during the search. A final line list is now made, 

including those detected on search for additional cases. 

c)  Environmental information.     Besides clinico- epidemiological information from cases, a detailed environmental 

assessment is made of the area, depending on the disease one is investigating.  Thus, while investigating an epidemic of  

cholera , one would make a detailed assessment of water supply system, nightsoil disposal system, cook houses and 

other eating/drinking establishments in the area where the defined population is staying.  Similarly, in a suspected  

epidemic of  dengue, one would make a detailed environmental assessment of vector breeding areas.  In addition, various 

environmental samples (eg, water, food, etc) and entomological samples (eg, larval and adult mosquitoes) would also 

be collected as required. 

(d)  Information for those who did not suffer from the disease.    This is a very important step which is often 

overlooked.  While search for additional cases is going on, one must record the information regarding possible 

exposures (eg, movements, sources of  meals, casual meals, snacks, water, drinks etc) not only from those who 

suffered from the disease symptoms, but also from those who were a part of the population at risk but did not suffer 

(i.e., the controls).  This information from controls is of vital importance in the later part of investigations, when 

hypothesis regarding various suspected exposures are to be analysed by comparing cases and controls. 



18.13. Step – 10 : Describe the epidemic.    Once the information  has been obtained, an  epidemiological 

description of the epidemic is prepared.  This description is vital for developing hypotheses regarding various 

possible sources of exposures that could have caused this outbreak.  The description of epidemic would include:- 

(a) Developing the overall attack rates, using the cases (reported to health care facility plus found during 

additional search) as the numerator and the population defined to be at the risk as the denominator. 

(b) Describing   the clinico-epidemiological profile.  This would include a percentage wise distribution of 

major clinical signs and symptoms among the cases, a description of the  mild/moderate/severe forms, and 

fatalities. 

(c) Describe the cases according to distribution of person related variables .  This step involves development   

of  proportional distribution of cases according to relevant, person related variables like age, sex occupation, 

source of water supply , etc .  For example, in an epidemic of cholera, description of cases according to person 

related variables will include their distribution according to age groups, sex, occupation, place of regular meals, 

sources of drinking water, sources of casual meals / snacks, etc.  

(d)  Describe the epidemic according to time.     An epidemic is described according to time by plotting an 

epidemic curve.  This curve is developed by plotting the attack rate along the vertical (Y) axis and unit of time 

along the horizontal (X) axis.  The unit of time would depend on the disease; in food poisoning epidemic it 

would be in hours, in days for cholera and in weeks for Hepatitis A or E outbreaks. Often, it may not be 

possible to compute the attack rates according to time; in such instances, the epidemic curve may be prepared 

by plotting the actual number of cases along the vertical axis, instead of attack rates. The shape of the epidemic 

curve give us  important leads as regards the cause. For details of the shapes of various epidemic curves and 

their interpretation, students are advised to refer to the references / further suggested readings given towards the 

end of this unit. 

(e) Describe the epidemic according to place.    Description of the epidemic according to place is given by 

making the spot map of the area on which the frequency of the disease is plotted as coloured dots.  Often, instead 

of plotting the frequency, only the actual number of cases are plotted and this may be simple and effective method 

too.  Sometimes, different spot maps may have to be developed, eg, separate spot maps for place of residence, 

place of work etc., depending on the possible places where exposure to disease could have occurred.  For example, 

in a suspected epidemic of Indian Tick Typhus, we may have to prepare separate spot maps for cases, according 

to places of residence, place of work, places visited while camping as a part of holidaying – all for a period equal 

to the range of incubation period of the disease, going back from the day of onset of signs / symptoms. Spot map 

also gives important insight in to the possible causes of the diseases.  One would be inclined to develop possible 

hypothesis regarding the cause of  the  outbreak, considering those places where the local concentration of cases 

is high. 

 (f) Describe the environmental conditions just before and during the outbreak.   A clear description of the 

findings of environmental and entomological assessment is given. For example, details of damaged water supply 

lines, cross-connections with sewer lines , unhygienic conditions in cook house, vector breeding and densities are 

described and efforts made to correlate these finding  with description of epidemic according to line listing and 



distribution according to person, place and time, thus developing various hypotheses regarding possible causes of 

the outbreak.  It is often worthwhile to superimpose these environmental findings on the spot map for a quick 

visual evaluation. 

18.14. Step – 11 :   Developing various alternative hypotheses regarding the cause of outbreak.      Once the 

epidemic has been described according to its clinico-epidemiological profile, line-list, and distribution according to 

person, place and time, various hypotheses are developed regarding possible cause(s) of the outbreak.  The basis of 

developing these hypothesis is to start with the descriptions of cases according to various person, place and time 

related variables and see  as to what are the possible exposures which are very common among cases.  If the 

investigations have been done rightly till now, a large number of hypotheses will be developed.  

18.15. Step – 12 ;  Testing the hypotheses : Comparisons using analytical epidemiology .    This step is the backbone 

of epidemic investigations. A comparison is made between the cases, and those who did not suffer, though being a part 

of same source population (controls), in respect of each and every possible hypotheses developed in the previous step.  

The Odds Ratios for each of  these exposures are calculated and their statistical significance is seen by a chi square test.  

Thus, out  of the various hypothesized exposures, one would find out one particular exposure in which the cases and 

controls differ significantly and this is, then, the likely source of the outbreak.   

18.16. Step – 13 : Further search for environmental and other possibly causative factors:- Further exhaustive search 

is now made, based on the indications given by the preceding step, to explore in detail as to what could have been the 

reason for transmission of the organism. 

18.17. Step – 14 : Final Laboratory proof of cause and effect  relationship .       This is a difficult proposition, but if 

done, can give the final proof of the cause and effect relationship.  For example, if the same organism that is isolated 

from  the food handler, who has also been incriminated by  analytical epidemiology (case control step above), is also 

isolated from the cases, then the link is  finally proved.  However, it is not necessary that this step must always be 

completed, though best efforts should be made.  In most of the real life situations, description of epidemic and test of 

hypotheses based on analytical epidemiologicy are enough proof of the cause. 

18.18. Step – 15 : Measures for Control and Prevention       Steps for immediate control measures and long  term 

prevention should not wait  for the final proof  of the cause of epidemic but should start immediately  and continue 

concurrently as the investigations proceed and as some or the other evidence keeps coming.  The following broad 

categories of steps are to be undertaken:- 

(a)  Measures directed towards the source of infection     These would include detection and treatment of cases and 

carriers, isolation if required,  notification, and control of zoonotic reservoir  if applicable.   

(b)  Actions directed towards channels of transmission    These would include measures like protection of water 

supply and food hygiene, vector control, proper disposal of night soil and solid waste, various disinfection procedures, 

etc, depending on the disease. 

(c) Protection of  susceptible population .    This includes steps like immunization, immunoprophylaxis, 

chemoprophylaxis, personal protective measures  etc. 

(d)  Developing a long term early warning system        A proper epidemiological and public health   surveillance 

system should be developed and  launched, so as to give ongoing data regarding the frequency of disease and changes 



in various environmental risk factors, with a view to give early warning of  impending outbreaks. Details of 

surveillance are discussed in the second part of this unit. 

18.19. Quick Revision : Short Questions with Answers. 

Q.  How do you confirm the existence of an epidemic? 

A.  First, we calculate the frequency (incidence rate), by dividing the number of cases which have occurred by the 

population at risk. Thereafter, this frequency is compared with the frequency (incidence) which had occurred in the 

same population in the same geographical location, and in the corresponding period of time, during past three years. 

If it is difficult to calculate the incidence rates, then actual numbers may be compared for taking a quick decision, but 

it will always be better to calculate the frequency. 

Q.  Suppose there has been one case of high fever, followed by severe dyspnoea and death in a laboratory worker. No 

data for corresponding period of time for past three years is available. Will you investigate it as an epidemic? 

A.  Yes, because the disease has been rapidly fatal in a laboratory worker. It may be due to leakage of highly infectious 

material in the laboratory or else due to some highly infectious material which had come to the laboratory for testing, 

apparently from some patient. Therefore, there are chances that more cases may come up if immediate investigations 

and control measures are not initiated. Hence, I will investigate it as an epidemic.  

Q.  Suppose you are the MOi/c of a PHC and you have got an urgent phone call on your mobile from one of your 

village ASHA that within the last 3 days, 22 children aged less than 5 years in her village have come down with fever 

and rash. As a part of syndromic approach, which all diseases will you consider at the outset to start the investigations 

of an epidemic? 

A.  Since they are children less than 5 years age, the most common diseases I will think for epidemic investigations 

will be measles, chicken pox and rubella. Next, less commonly, I will also consider Dengue, malaria, louse borne 

typhus and leptospirosis. 

Q.  Suppose you are working as the MOi/c of a PHC and 80 cases of jaundice with hepatomegaly have occurred with 

a period of 15 days in one of your villages in your health care jurisdiction. Since facilities for testing so many samples 

were not available, 20 patients were selected by random method and serum of these 20 was tested. Out of these 20 

samples, 18 were positive for HBsAg.  What will be your conclusion. 

A.  My conclusion will be that it is in all probabilities, an epidemic of viral hepatitis – B. Ideally, all 80 samples should 

have been tested but most of the times such ideal requirements cannot be met with in public health practice. Therefore, 

in a large epidemic, even if 10 to 20% of samples which have been randomly selected out of the total patients, have 

been tested and they show that a large majority of them have one particular disease, then we can safely conclude that 

the entire epidemic is likely to due to that particular disease only. 

Q.  What do you mean by a line -list? 

A.  A line list is like a nominal roll of the cases which have already been reported to the various health care 

establishments (like dispensaries, general practitioners or admitted to the hospitals) till now. It is a serial, chronological 

listing of all the known cases till as per now, and the headings include serial number, name, age, sex, complete 

residential address, complete occupational address, date of onset of symptoms, symptoms, and the hospital / health 

care facility where admitted. Line listing of the cases is a major help in initial definition of the disease / syndrome that 



has occurred in epidemic form, in defining the population at risk, and in preliminary definition of the transmission 

dynamics of the epidemic according to place and time.  

Q.  What do you understand by an epidemiological case-sheet? 

A.  The  epidemiological case sheet is an extension of the clinical case sheet on which, for each and every subject, the 

details of all factors which are relevant to the mode of transmission are recorded, for a period which is equal to the 

range of incubation period of the  disease, going back from the date / time of onset of symptoms. 

Q.  Can you illustrate what you have said about the epidemiological case sheet, with an example? 

A.  For example, in an outbreak of cholera, the epidemiological case sheet would include the personal particulars, 

clinical features, laboratory investigation results, and details of all meals, casual meals, snacks, sources of water 

supply, drinks, soft-drink, added ice, etc, consumed by the person between 1 day to 5 days prior to the onset of 

symptoms.  Thus, if the patient had onset of first symptoms of cholera on 10 Aug, we will record all these relevant 

factors for the period of 05 to 09 Aug. In addition, it will also include details of his movements in time and place 

during one day to five days prior to the onset of symptoms (i.e., the range of incubation period of cholera). 

Q.  What is the use of defining the population at risk? 

A.  Firstly, by defining the population at risk, we will get an idea of the denominator population so that we can calculate 

the “rates” for comparison. Secondly, by clearly defining he population at risk, we get a clear idea as to which 

population should we focus our investigative activities, without which we will not be able to circumscribe our 

epidemic investigations.  

Q.  Why do we search for additional cases and how do we search for them? 

A.   We search for additional cases because the cases who have reported to the health care facility may not represent 

the entirety of epidemic. Many  cases may be lying hidden in the community, in the form of mild cases, or those who 

may have reported to some other agency for treatment.  It is therefore mandatory to search for additional cases so that 

the complete picture of the epidemic may be obtained.  Using the standardised case definition, an extensive search is 

made using door to door survey in the entire population defined to be at risk.  In addition, other health sources  like 

other hospitals and general practitioners in the area may also be contacted to find out additional cases.  

Q.  Why should we collect the information also from those persons who did not get the disease? 

A.   Information from those who have not got the disease but were staying in the same locality and sharing the same 

environment as the cases, is of vital importance in the later part of investigations, when hypothesis regarding various 

suspected exposures are to be analysed by comparing cases and controls. The factors on which cases and controls 

have significantly different percentage of exposure history, is likely to be the factor which, in all probabilities, 

caused the epidemic.  

Q.  What is the use of describing the epidemic according to place and time? 

A.  We describe the epidemic according to place by making a spot map, and according to time by making an 

epidemic curve. Clustering of cases at particular locations, as seen in the spot map, helps us develop hypotheses 

regarding the possible cause of the epidemic. Similarly, by looking at the shape of the epidemic curve (whether it is 

common source singe exposure or continued exposure or propagated type of epidemic curve), we develop further 

hypotheses as regards the possible cause of the epidemic. 



Q.  What are the broad categories of steps for prevention and control of an epidemic? 

A.  There are four broad categories of steps. Firstly, actions directed towards the reservoir and immediate source of 

infection. Secondly, measures directed towards the channels of transmission. Thirdly, measures for protecting the 

susceptible human host populations. Fourthly, we should develop a system which gives us “early warning” of 

epidemics in future, by developing a surveillance system.   

18.20. Check Your Progress – 1. 

1. The  very first step in investigation of an epidemic is (a) Confirmation of existence of an epidemic (b) Verification 

of diagnosis (c) develop epidemiological case sheet (d) formulation of hypothesis (e) Start vaccination of the affected 

population. 

2. A nominal roll of the cases which have already been reported to the various health care establishments (like 

dispensaries, general practitioners or admitted to the hospitals till the present moment) would form (a) line list 

(b)epidemiological list(c)case summary(d) secondary data (e) epidemiological case sheet.  

3.     Arrange the following steps in investigation of an epidemic, in the sequential & ideal order  (a) Develop   the 

epidemiological case sheet   (b) Testing the hypotheses (c) Confirm the existence of an epidemic (d)  Develop an 

Initial (Rough)  “Line-listing” of cases (e)  Develop valid case definition . 

4.   For purposes of terming a health- related event as an epidemic, the incidence rate is computed and compared with 

the rate occurring in the same population, during the corresponding period of the past  (a) 01 year (b) 03 years(c) 10 

years  (d) 03 months (e) no specific time frame is laid down. 

5. All of the following  are measures directed towards protection of susceptible population,  in an epidemic, 

once identified , except  (a)Immunization (b) chemo-prophylaxis (c) Personal protective measures (d) Isolation (e) 

Health education of general public to observe preventive measures. 

6. All of the following categories are to be defined in developing valid case definitions of diseases, except (a) 

suspect (b) fatal (c) probable (d) confirmed (e) Possible. 

7. While developing an epidemiological case sheet in investigation of an epidemic, it would be prudent to go 

back by what time period from the onset of the first symptom, so as to get an idea of the agent  to be incriminated (a) 

maximum incubation period (b) minimum incubation period (c) latent period (d) Range of Incubation period between 

minimum and maximum incubation period (e) generation time. 

8. While investigating an epidemic, the document which is made after including the cases that were earlier 

missed out ,i.e after inclusion of additional cases, is known as (a) Final line list (b) optimal line list (c) active line list 

(d) passive line list (e) epidemiological case sheet. 

9. An epidemic is described in all of the following ways/ parameters, except (a) according to time characteristics 

(b) according to international characteristics (c) according to person characteristics (d) according to place 

characteristics (e) according to clinical presentation and death rate. 

10.         Which measure is to be used while making comparisons  using analytical techniques, between those who 

suffered , and those who did not suffer, though being a part of same source population , for testing the hypothesis in 

investigation of an epidemic (a) Odds ratio (b) Relative risk (c) Attributable risk percent (d) Population Attributable 

risk (Numbers needed to treat (NNT). 



11.      Which test of significance is to be used while making comparisons  using analytical techniques, between those 

who suffered , and those who did not suffer, though being a part of same source population , for testing the hypothesis 

in investigation of an epidemic (a) paired ‘t’ test (b) unpaired ‘t’ test (c) ‘Z’ test (d) Chi-square test (e) Correlation 

coefficient. 

12. All of the following are measures directed towards control and prevention of the source of infection, in an epidemic, 

once identified , except  (a) vector control measures (b) notification (c) isolation if required (d) detection of carriers 

(e) Treatment of cases and carriers. 

 

Part – 2: Principles and Practice of   Surveillance  For  Diseases  

18.21. Overview of surveillance for diseases. Public  Health  Surveillance  has  now  become  a  major  weapon  in  

the  armamentarium  of  the  specialist  in  public  health  administration,  in  his / her  fight  against  human  health  

problems.  The  genesis  of  modern  surveillance  can  be  traced  back  to  seventeenth  century  when,  in  1662,  

John  Gaunt  was  the  first  to  quantitatively  study  the  patterns  of  human  disease  and  its  possible  causes.  

However,  it  was  only  after  almost  200  years,  when  William   Farr,  in  1838,  while  working  in  the  office  of  

Registrar  General,  UK,  created  a  modern  surveillance  system;  he  is  aptly called  the  founder  of  the  modern 

surveillance. The 20th century  saw  a  rapid  growth  in  the  scientific  concepts  and  data  collection/analytic  

procedures. By  now,  public  health  surveillance  activities  have  widely  proliferated,  encompassing a  large  gamut  

of  communicable  as  well  as  non-communicable  diseases.  In  fact,  surveillance  played  a  major  role  in  the 

conquest  over  small  pox and polio. 

18.22. Definition of Surveillance for Diseases:  The  definition  of  surveillance,  as  submitted  by  Langmuir  and  

adopted  by  WHO  after  some  modifications  in  1968,  is  “surveillance,  when  applied  to  a  disease,  means  the  

continued  watchfulness  over  the  distribution,  and  trends  of  the  incidence,  through  the  systematic  collection,  

consolidation  and  evaluation  of  morbidity,  mortality  and  other  health  relevant  data.  Intrinsic  in  the  concept  

is  the  regular  dissemination  of  basic  data  and  interpretations  to  all  who  have  contributed  and  to  all  other  

who  need  to  know,  especially  those who  are  in  a  position  to  take  action”. In   a  nutshell,  surveillance  means  

“information  for action”.  In  addition,  Last,  in  his  dictionary  of  Epidemiology,  adds  to  the  definition  of  

surveillance  that  “it  is  distinguished  by  methods  having  practicability,  uniformity,  and  frequently  their  rapidity,  

rather  than  by  complete  accuracy”. 

18.23. Surveillance  Vs  Control  :  While  one  of  the  major  purpose  of  surveillance  is  undeniably  to  ensure  

disease  control,  however,  surveillance  should  not  be  mixed  up  with  control  activities.  As  Langmuir  had  

himself  stated  “The  surveillance  officer  should  be  the  alert  eyes  and  ears  of  the  health  officer  and should  

advise  regarding  control  measures  needed,  but  the  decision  and  the  actual  performance  of  the  control  activities  

should  remain   with  the  properly  constituted  health  authority. 

18.24. Surveillance: Public  health  or  Epidemiological  activity? : Though  surveillance  data  may  provide  

interesting  leads  for  research  investigations  (i.e,  epidemiologic  practice),  it  should  be  recognized  as  a  sister 

and not as a part of  epidemiology.  It  is  now  upheld  by  experts  that  the  correct  term  should  be  “Public  Health  

surveillance”  rather than  “Epidemiologic  Surveillance”.  However,  it  is  also  a  fact  that  the  tools  and  techiniques  



of  surveillance  are  basically  epidemiological  in  origin  and  hence  deliberations  on  the  various  aspects  of  

surveillance  system  are  most  fruitfully  made  in  epidemiological  settings  or  by  experienced  epidemiologists. 

18.25. Surveillance  Vs  Monitoring: The  term  ‘surveillance’  and  ‘Monitoring’  are  often  used  interchangeably  

but  they  are,  in  fact,  distinct.  Monitoring  refers  to  the  “continuous  assessment  of  an  intervention-change  

relationship”.  Thus  monitoring  refers  to  ongoing  measurements  of  health  services  or  a  health  programme  with  

a  view  to  ‘evaluate’  the  particular  programme/service  or  intervention.  It  also  implies  a  constant  adjustment  

of  performance  in  relation  to  the  results  and  is  thus  like  a  concurrent  evaluation  of  a  particular  health  

programme  or  intervention. In  addition,  surveillance,  by  definition,  concerns  populations  while  monitoring  

applies  to  specific  target  groups  (eg,  vaccinated  infants).  The  confusion  between  monitoring  and  surveillance  

often  occurs  because  the  tools  and  techniques  of  data  collection  and  analysis  in  both  are  similar  and  give  

more  emphasis  on  “rapid  assessment  methods”. 

18.26. The  objectives  of  Public  Health  Surveillance: A  surveillance  system  may  be  established  to  give early 

warning of epidemics, assess public  health  status,  to  define  public  health  priorities,  to  evaluate  programmes  

(monitoring),  to  predict  trends,  and  to  help  in  epidemiologic  research.  The  specific  objectives  with  which  

surveillance  system  are  established  may  be  one  or  more  of  the  following  :-      

1. To  provide  quantitative  estimates  of  the  magnitude  of  health  problem  :- By  providing  data  on  

incidence  and  prevalence.  Further  descriptions  of  incidence/  prevalence  according  to  various  socio-demographic  

characteristics  help  in  identifying  the  priority  (i.e,  high  risk)  groups,  towards  whom  the  services  need  to  be  

targeted. 

2. To  study  the  natural  history  of  disease  :- Surveillance  of  AIDS  during the  last  decade  has  added  

significantly  to  our  knowledge  regarding  the  natural  history  of  HIV  infection  and  AIDS. 

3. Early  detection  of  epidemics  :- Constant  analysis  of  surveillance  data  on  a  disease  would  help  

identifying as  to  whether  the  disease  is  showing  an  upward  trend,  at a  very  early  stage. 

4. Demonstrating  the  distribution  and  spread  of  a  health  event  :-  Description  of  surveillance  data  

using  time  and  space  combinations  can  be  utilized  to  demonstrate  the  spread  (movement from one geographical 

area to another)of a  disease  and  identify  the  possible  vehicles  and  routed  of  spread. 

5. To  develop  epidemiologic  research questions  :- Sensible  interpretations  of  surveillance  data  can  open  

up  useful  and  interesting  research  questions;  eg,  increase  in  the  request  for  pentamidine  noted  by  CDC  

Atlanta,  in  1981,  led  to  generation  of  research  question  and  finally  “AIDS”  was  recognised.  

6. To  test  epidemiologic  hypothesis  :- Sometimes  surveillance  data  can  be  used  to  test  hypothesis;  eg,  

in  1973,  a  particular  insecticide  was  suspected  of  being  related  to  birth  defects  but  the  1970-73  surveillance  

data  showed  a  decrease  in  total  birth  defects  even  though  there  was  a  five  fold  increase  in  spray  sales  

during  the  same  period,  thus  acquitting  the  particular  insecticide  from  its  suspected  role. 

7. To  study  the  trends  of  disease  :- Changes  in  the  frequency  over  short  term  or  long  term  period  help  

in identifying  as to  whether  significant  rising  of  falling  trends  are  present.  In  addition  such  surveillance  data  

can  be  used  to  predict  the  future  course  of  the  disease. 



8. Evaluation  of  control  and  preventive  measures  :-  Eg,  surveillance  data  on  poliomyelitis  during  

1950’s  in  USA  showed  a  dramatic  decline  in  disease  incidence,  thereby  confirming  the  efficacy  of  polio  

vaccination  campaign  

9. Monitoring  of  change  in  infectious  agent  :- Examples  including  development  of  antibiotic  resistant  

gonococcal  infections  and ciprofloxacin resistant typhoid bacteria,  which  have  been  identified  with  the  help  of  

surveillance  data 

10. Detecting  changes  in  health  practices  :- Eg,  surveillance  of  delivery  practices  has  shown  that  caesarian  

deliveries  increased  from  5%  to  25%  in  USA. 

11. For  planning  and  evaluation  of  health  services  :-  By  providing  baseline  information  on  the  frequency   

of  a  disease  or  health  related  condition,  its  distribution  according  to  person,  place  and  time,  and  by  

quantitatively  assessing  the  change  (trends),  surveillance  activities  are  of  great  use  to  the  health  administrator  

in  planning  and  evaluating  health  services. 

18.27. Criteria  for  identifying  high  priority  areas  for  establishing  surveillance  activities  :-  Surveillance  

activities  are  costly   and  hence  should  not  be  launched  inadvertently  for  any  disease  or  health  related  issue. 

Careful  consideration  should  be  made  beforehand  as  to  whether  the  particular  disease  is  a  high  priority  area  

from  public  health  point  of  view.  The  following  criteria  are  generally  used  for  such  assessments  :-   

1) Frequency  of  the  disease  (or  health  related  phenomena)   :-  This  is  reviewed  in  terms  of  incidence  

of  mortality,  and  incidence/prevalence  of  morbidity,  due  to  the  disease.   

2) Severity  :-Severity  of  the  disease  is  assessed  in  terms  of  case  fatality  Ratio,  proportionate  mortality  

ratio,  hospitalization  rates  due  to  the  disease,  disability  rates,  and  reduction  in  the  duration  and  quality  of  

life,  as  assessed  by  means  of  “years  of  potential  life  lost”.     

3)   Economic  impact  :- This  is  assessed  in  terms  of  direct  health  costs  (costs  that  accrue  due  to  direct  

health  care  and  medical  treatment  for  the  disease) and  indirect  costs  (reduction  in  productivity). 

4) Preventability  :-  Usually,  surveillance  activities  should  be  launched  for  a  disease  which  is  potentially  

amenable  to  prevention  and  control.  Thus,  issues  of  availability  of  therapeutic  procedure,  immunoprophylaxis,  

chemoprophylaxis  or  amenability  of  disease  to  life  style  modifications,  should  be  addressed. 

5) Public  interest  :- The  attitudes  of  the  community  members  towards  the  disease  and  whether  they  

identify  it  as  an  important  health  problem  (felt-need)  should  be assessed. 

18.28. Organization  and  structure  of  a  surveillance  system.  The  essentials  of  a  surveillance  system  are as 

follows; in  fact,  developing  any  surveillance  system  basically   means  giving  consideration  to  each  of  the  

under-mentioned  facets:- 

1. An  overall  organization  :-consisting  of  personnel,  finances,  logistic  and  administrative  back  up.      

2. The  specifications regarding disease(s) under surveillance and the originators  of  data  :-This  would  include  

identifying the disease(s) to be brought under surveillance, the case definitions for these diseases, specifying  

the  sources  of  data,  data  collectors  and  data  collecting  mechanisms.    

3. The  transmission  of  data  to  the  surveillance  center,   with  specification  of  the  mode  of  transmission  

and  frequency  of  such  transmission. 



4. Data  management  and  analysis  :- This  includes  manual / computerized  data  files,  and  statistical  

analysis  procedures.  

5. The sensible  interpretation  of  results  :- Including  their  consolidation  and  preparation  of  reports. 

6.   A  system  of  feed-back  of  results,  to  the  originators  of  data  and  to  those  who  are  in  a  position  to  

enforce  preventive  steps. 

7.    A  system  to  periodically  evaluate  the  surveillance  system  itself. 

18.29. Steps  in  establishing  a  surveillance  system. The systematic steps for developing a surveillance system are 

as follows:- 

18.30. Step - 1  :  Think  and  work  out  whether  it  is  justifiable  to  establish  a  surveillance  system. Any  

surveillance  system  costs  money  and  time.  Thus,  one  must  think  as  to  whether  launching  a  surveillance  

system  is  justified  by  asking  the  following  question   :- 

i) It  the  disease  important ?  (see  criteria  above) 

ii) Are  prevention / control  measures  available,  or  at  least,  likely  to  be  available ? 

iii) Is  there  a  definite  need  to  study  the  spatial  distribution,  temporal  trends  and  risk  groups  for  the  

disease ? 

iv) Is  there  a  need  for  baseline  data ? 

18.31. Step  -  2  :- Spell  out  the  objectives  of  surveillance  system. For  clearly  spelling  out  the  objectives  of  

the  proposed  surveillance  system,  the  following  issues  should  be  addressed  :- 

a) Who  needs  what  information,  for  what  purpose?  (eg,  whether  a  rapid  case  counts  for  epidemic  

control  is  required  or  else  a  detailed  epidemiological  information  to  identify  risk  groups  or  temporal  trends  

is  the  issue)       

b) The  target  population  :-  eg,  whether  it  is  “mothers  and  children”  or  “blood  donors”. 

c) The  health  problem  :-  eg,  whether  only  MI  or  entire  spectrum  of  IHD  is  to  be  put  to  surveillance? 

d) Nature  of  control  programmes  :-  eg,  if  it  is  a  rare  disease/disease moving  towards  eradication,  a  fine  

surveillance  will  be  needed;  in  the  other  hand  if  it  is  a  common  disease,  a  crude  surveillance  would  suffice. 

18.32. Step  -  3  :-  Specify  the  organization  and  structure  of  the  surveillance:- This  is  a  very  important  

step  which  is  often  forgotten,  leading  to  difficulties  later  on.  Clear  specifications  should  be  made  as  to  “who  

will  do  what  and  will  be  responsible  to  whom”.  A  general  organization  pattern  of  a  surveillance  system  

should be  depicted  in  the form of an organogram with clearly spelt out job descriptions. 

18.33. Step  -  4  :-  Clearly  define  the  disease  or the  health  condition  of  interest:- This  is  another  important  

step  which  should  be  worked  in  the  planning  stages  itself.  Defining  the  health  condition to be put under 

surveillance  should  be  meticulously  worked  out.  These  case  definitions  should  be  developed  after  detailed  

consultation  with  experts  and  they  should  be  adequately  inclusive (ie.,  sensitive)  as  well  as  adequately  

exclusive  (i.e,  specific).  The  sensitivity  and  specificity  of  the  case  definitions  should  be  worked  out  in  a  

pilot  study.  All  those  involved  in  the  collection  of  data  should  be  well  trained  in  the  use  of  these  case  

definitions/  diagnostic   methods;  little  room  should  be  left  for  ‘individual value  -  judgments’.  In  addition,  it  

should  be  remembered  that  the  case  definitions/  diagnostic  procedures  should  be  simple  enough  so  as  to  be  



understood  and  used  by  all  those  on  which  the  system  depends  for  reporting. It  is  also  desirable  that  

diagnostic  criteria  for  the  disease/condition  of  interest  should  be  clearly  spelt  out  as  to  whether  they  would  

be  based  on  clinical  or  laboratory  criteria  or  a  combination  of  both.  If  required,  it  would  be  worth- while  to  

report  the  cases  under  three  or four different  diagnostic  categories,  viz.,  confirmed/  possible /presumptive/  

probable. 

18.34. Step  -  5  Specify  the  details  of  collection  of  information. The following details should be meticulously 

worked out and specified in detail. 

a) Select  the  proper  source  of  data  :-  Various  sources  of  data  are  available;  it  would  require  an  

intelligent  thought  by  the  surveillance  officer  as  to  what  all  sources  would  be  optimum  as  regards  the  disease  

of  interest.  A  description  of  the  usual sources  of  data,   their  advantages  and  disadvantages  has  already  been  

dealt  with  in  an earlier unit on sources of information in epidemiology.  The  possible  sources can  be  :- 

- Notification  of  diseases 

- Death  certificates   

- Vital  statistics  (birth  and  deaths) 

- Records  and reports  of  Primary  Health  centres /General  practitioners 

- Laboratory  database  reports 

- Disease  registries   

- Hospital   records  and  reports 

- Special  surveys  of  disease /general  Health  surveys. 

- Epidemic  reporting  and reports  of  epidemic  investigation. 

- Environmental  and  entomological surveys 

- Vaccine  utilization  returns   

- Public  health  laboratory  reports 

- Drug  utilization  and  sales  data 

- Absenteeism  reports  from  schools  or  work  places.   

- Specially  formed  data  collection  teams. 

(b) Specify  the  method  of  data  collection:-  Collection  of  data  is  the  most  costly  and  difficult  

component  of  a  surveillance  system.  The  quality  of  a  surveillance  system  is  only  as  good  as  the  quality  of  

the  data  collected.  In  general,  application  of  the  following  steps  will  ensure  quality,   reliability  and  uniformity  

of  surveillance  data  :-   

-Ensure  motivation  of  data  collectors,  through  education,  participation  in  projects,  feed  back   of  results,  

incentives/disincentives  and  legal  requirements. 

-Ensure  proper,  centralized  training  of  all  data  collectors 

-Ensure  simplicity  of  data  collection  by  use  of  brief  forms,  which  have  clear  cut  questions,  preferably  closed-

ended  and  precoded;  Avoid  collection  of  any  information  which  is  not  really  required.   

-Constantly  impress  on  data  collectors  the  need  for  completeness  and  ‘timeliness’  of  submission  of  data. 

-Ensure  clear-cut  case  definitions  /  diagnostic  criteria  as  explained  above. 



The  methods  of  data  collection  can  be:- 

i ) Passive  surveillance:-  In  passive  surveillance,  the  data  recipient  has  to  wait  for  the  data  providers  to  

report.  Often  the  data  providers  are  obliged  by  law  or  due  to  some  often  obligation,  to  report.  Passive  

surveillance  is  the  most  common  method  of  data  collection.  It  is  therefore  important  that  all  the  various  

passive  surveillance  agencies  that  are  requires  to report  the  data  should  be  sensitized  and  trained,  using  

method  suggested  above,  to  improve  the  quality  of  data.  In  addition,  the  frequency  of  reporting  should  be  

clearly  laid  down  and  a  system  of  issuing prompt  reminders  be  worked  out  before-hand. 

ii ) Active  Surveillance  :- In  certain  circumstances,  data  must  be  obtained  by  searching  for  cases,  and  

also  by  periodically  contacting  those  who  may  know  of  cases.  For  rare  disease,  or  disease  on  way  to  

eradication,  or  during  outbreaks,  active  surveillance  is  necessary, so  that  cases  which  could  have  been  

otherwise  missed,  are  sought  out  using  available  resources.  Since  it  is  expensive,  active  surveillance  is  usually  

limited  to  specific  diseases,  over  a  small  period  of  time,  eg,  during  an  epidemic,  or  in  the  later  phases  of  

eradication  programme  against  a  disease. 

iii ) Sentinel  Surveillance  :-  this  method  envisages  to  obtain  data  from  pre-arranged  reporting  sources  

who  all  agree  to  report  all  cases  of  the  disease.  Usually, various hospitals, especially large district hospitals and 

medical colleges or large private hospitals are selected for this purpose. Sentinel surveillance played an important role 

towards the later part of eradication campaign for polio, in the form of sentinel surveillance of Acute Flaccid paralysis 

(AFP) cases coming to these hospitals and these cases were regularly reported on a weekly basis to district health 

officer by these hospitals. 

iv ) Special  Surveillance  teams  :- Sometimes,  special  surveillance  teams  may  be  formed,  as  a  part  of  the  

surveillance  system  for  carrying  out  health  surveys  or  epidemic  investigations.  In  addition  to  clinical  

examinations  &  case  finding, they  may  also  undertake  pre-laboratory  procedures  (as  collection  and  dispatch  

of  biological  specimens),  and  Entomological / Environmental  assessments. 

(c) Specify in detail, the  forms  that   will  be  used:-  As  a  general  guideline,  the  forms  should  be  simple  and  

as  brief  as  possible.  The question  should  be  clear  cut,  preferably  with  closed  -  ended  answer  categories  and  

pre-coded  for  computer  data  entry  (see  unit  on  questionnaires  and interviews for  details).  Keep  only  those  

question  in the  forms  for  which  data  is  really  required. 

d) Specify as to what  time/place  of  diagnosis  will  be  entered  :- This  is  important.  One  has  to  specify  as  to  

whether  one  would  go  by  the  time  and  place  a  case  is  actually  diagnosed  or  else  the  time/place  the  case  

would  have  got  the  infection.  The  disease  under  surveillance  would be the major factor in deciding  this  issue.  

What  is  more  important  is  that  one  should  ‘stick’  to  a  strict  criteria  and  not  fluctuate  in  this  regards,  from  

case  to  case.  If  everything  is  at  disposal,  however,  then  it  would  certainly  be  worthwhile  asking  for  the  time  

and  place  the  case  actually  sot  the  infection. 

e) Specify as to what  will  be  the  frequency  of  reporting? For  a  disease  like  cholera  and  food  poisoning  it  

would  certainly  be  a  daily  (or  at  the  most  a  weekly)  report;  for dengue and malaria a weekly report; for  HIV  

infection  a  monthly  report  would  be  reasonable  while  for  cancer, a  quarterly  or  even  half  yearly  report  would  



be  fine.  Once  again,  the  point  to  be  realized  is  that  it  should  be  impressed  on   all  data  collectors  that  

‘timeliness’  of  reports  as  per  decided  frequency  should  be  ensured. 

f) Decide  the  method  of  transmission  of  reports  :- In  developing  countries  a  letter  is  the  best  method  for 

diseases  that  may  cause  public  alarm  (plague,  JE  etc).  Reports  by  telegram/ telephone  may  be  stipulated. 

Modern surveillance systems have created electronic dash-boards so that all data reporters can fill in the reports from 

the periphery while all higher data managers can simultaneously get the latest information. Again, the  point  to  be  

noted  is  that  the  data  originators  should  give  due  consideration  to  possible  postal  delays  that  may  occur,  

especially  in  developing  countries,  and  originate  the  report  in  time. In  addition  one  should  not  forget  to  keep  

a  centralized  cross-check  mechanism  and  issue  a  reminder  if  a  report  is  not  received  from  a  particular  

reporting  unit  within  a  reasonable  gap  beyond  the  due  date. 

18.35. Step-6   :  Clearly specify, in detail, the  Organization  and  procedures  of  data  Analysis 

a) Organization. The  ideal  is  to  have  a  computerized  system,  though  it  needs  initial  expenditure  on  

hardware,  software  and  training  of  personnel  in  data  entry  and  analysis.  Proper  pre-coding  of  report  forms  

and  development  of  minor  programmes  so  that  the  screen  display  on  the  computer  appears  like  the  form  

itself,  would  be  an  additional  help.  The  useful  programmes  in  our  experiences  are  “dbase”  or  similar  data  

based  software  for  data  entry  and  storage  and  the  EPI-INFO,  a  CDC  Atlanta  developed  and  WHO  

recommended  programme,  for  statistical  analysis.  Suitable  back-up  copies  of  data  should  always  be  kept. If  

computerized  data  management  is  not  possible,  then  a  proper  system  of  manual  data  management  needs  to  

be  develop.  A  central  register  and  a  ‘master  chart’  should  keep  all  the  records  and  should  be  updated  as  

soon  as  the  report  are  changed  (initial  provisional  reporting  of  cases  following  by  final  confirmatory  reporting  

or  delayed  reporting  of  some  cases). It  is  always  better  to  maintain  2  sets  of  data  bases  -  one  provisional  

and  another  final,  whether  the  data  is  computer  based  or  manually  handled. 

b) Types  of  analysis. Following can be the different types of analysis:  

i) Simple  display  of  data  :-  by  means  of  visual  presentations.  The  most  common  methods  are  histograms/  

bar  diagrams/  line  diagrams  describing  the  data  according  to  various  characteristics  of  person,  place  and  time.  

Additional  impressive  methods  of  visual  display  are  box-plot,  stem  -  and  -  leaf  diagram,  and  plot,  which  

are  possible   with  simple  statistical  packages  like  ‘Minitab’.  All  diagrammatic  displays  should  have  detailed  

explanatory  notes. 

ii) Descriptive  statistics  :-  one  must  describe  the  data  giving  the  “summary  statistics”  (Mean / Median / 

proportion/incidence) along  with  the  measures  of  dispersion  (SD)  and  the  95%  confidence  intervals.  This  

should  be  done  in  respect  of  the  important  and  relevant  variables  related  to  person  (age  specific,  sex  specific,  

occupation  etc),  place  (differences  in  geographical  distributions,  distributions  according  to  place  of  contracting  

the  infection  etc)  and  distribution  according  to  time.  The  table  must  be  small,  simple  (ideally  a  2  x  2  or  

maximum  2  x  4  table)  and  should  be  accompanied   by  descriptive  notes. 

iii) Inferential  statistics  :-  Analytic  procedures  usually  are  based  on  comparing  the  current  data  with  

some  ‘example  value’,  identifying  the  differences  between  them  and  interpreting  the  possible  reasons  for  such  

differences.  Most  commonly,  the  ‘expected’  value  is  based  on  figures  for  recent  reporting  periods,  or  for  



corresponding  periods  from  previous  years,  or  from  another  area.  Statistical  equation  that  can  be  used  are   

as  follows  :-     

a) Developing  95%  confidence  intervals  (CI)  for  rates 

 Let  ‘r’=  rate  per  1000,  n =  denominator  on  which  rate  is  based.          

 Then  95%  CI  of  ‘r’  =  r  +  61.98  x  √  r/n 

 Eg,  if  27  cases  were  detected  out  of  a  denominator  of  25801  during  this  month,  then  n =  20801 

and,  r =  (27/25801)  x  1000  =  1.05  per  1000                

and  95% CI  of  ‘r’  =   1.05  +  61.98  x  √  1.05/25801 

=  0.66  to  1.45  (per  1000). 

b) Calculating  the  95%  CI  of  the  difference  between  two  rates  (Current  rate  against  a  previous  tare  or  

against  rates  in  another  area)   

 Let  r1=   rate  for  period  1   (or,  area  1)    (per  1000) 

        r2=   rate  for  period  2   (or,  area  2)    (per  1000) 

        n1= denominator  on  which  r1,  is  based 

        n2= denominator  on  which  r2,  is  based 

now,  difference  between  rates,  (‘D’)  =  (r1  -  r2)  and  95%  CI   

     ______________ 

     r1  r2 

     ---- + --- 

Of  D  =    D  +   61.98  x     √ n1  n2 

 

Remember,  if  zero  is  included  in  this  95%  CI  (i.e,  if  one  end  of  95%  CI  is  having  minus  sing  and  the  

other  limit  is having  plus  sign)  then  the  difference  between  the  two  rates  is  not  significantly  different  at  5%  

level  (p  >0.05). Continuing  our  above  example,  say,  we  want  to  compare  the  above  rate  with  which  occurred  

during  corresponding  period  of  last  year,  when  a  total  of  31  cases  had  occurred  out  of  a  denominator  

population  of  24887.  Thus, 

 r1 = 1.05  per  1000,  n2 =  25801  (as  above) 

 r2 = (31/24887)  x  1000 =  1.25  per  1000; 

 n2 = 24887 

 D = (r1  -  r2)  =  (1.05-1.25)  =  (-)  0.20  per  1000. 

 (i.e,  apparently  the  rate  during  current  period  is  less  by  0.20  per  1000) 

        _______________ 

 95%  ACI  of  D=  (-0.20)  +  61.98  X   1.05  1.25 

      _____    +       _____     

            √ 25801  24887 

  =  -  0.20  +  0.59 

  =  -  0.79  to  +  0.39 



 Note  that  the  95%  CI  includes  zero  (one  end  is  having  minus  sign  and  the  other  having  plus  sign).  

Thus  ,  the  observed  decline  of  0.20  per  1000  is  simply  a  matter  of  ‘chance’  (random  variation)  (p  >  0.05). 

iv) Analysing  temporal  trends  :- There  are  basically  four  types  of  times  trends  that  one  would  consider  

:  Long  term  (secular  trends),  cyclic  trends  (over  2  to  5  years  periods),  seasonal  patterns,  and  epidemic  

patterns.  The  comparisons  are  made  between  the  rates  during  present  period  with  the  rates  during  the  

corresponding  periods  of  the  last  3 to  4  years;  or  between  the  rates  or  case  reports  during  current  week  (or  

month)  with the  immediately  preceding  4  weeks  (or  4  months)  -  the  latter  method  works  well  when new  

cases  are  reported  promptly.  The  statistical  equations  have  already  been  described  above. For  long  term  

secular  trends  and  even  to  understand  cyclic  trends  over  5  years  periods,  the  most  simple  and  suitable  

method  is  to  present  a  graph  indicating  the  occurrence  of  disease  according  to  calendar  years,  more  scientific  

procedures  to   see  whether  the  disease  is  significantly  rising  or  declining  is  either  to  do  a  test  for  linear  

trends  for  categorical  data  or  else,  to  do  “linear  regression  analysis”  using  disease  rates  as the  dependent  

(outcome,  ie,  ‘Y’)  variable  and  the  years  (or  similar  relevant  time  period  of  analysis)  given  an  ‘exposure’  

score  (as  1,2,3…..)  as   the  predictor  (i.e.,  ‘X’)  variable.  The  Beta  coefficients  and  their  95%  CI,  and  the  

intercept  value  are  worked  out;  the  ‘expected’  upper  and  lower  values  (based  on  95%  CI  values  of  beta  

coefficients)  are  worked  out  and  plotted  on  a  graph  along  with  the  actual  rates  to  get  a  quick  visual  

impression  of  time-trends.  If  the  visual  representation  shows  that  the  actual  rates  are  well  enclosed  within  

the  expected  95%  confidence  limits,  then  one  can,  in  general,   conclude  that  there  is  no  significant  change  

in  disease  frequency  over  time. 

v) Place  data  :- spatial  analysis  is  important  to  identify  the  ‘places’  where  significantly  large  number  

of  cases  are  occurring;  such  analysis  may  also  reveal  localized  outbreaks.  It  is  always  desirable  to  plot  the  

‘spot  maps’  according  to  ‘place  of  contracting  the  infection’  rather  than  according  to  the  place  of  reporting.   

18.36. Step-7  :  Making  Scientific  interpretations  out  of  the  results:- It  is  not  really  in  the analysis  of  the  

data  but  rather  in  making  sensible  interpretations  that  the  skill  of  epidemiologist  lies.  Firstly,  the  epidemiologist  

should   consider  whether  the  apparent,  statistically  significant,  increases  or  decreases  in the disease  incidence  

at  a  given  place  and  time represent  true  changes.  Fallacious  increase  or  decrease  may  be  due  to 

-Changes  affecting  the  numerator  as  improvement  in  diagnostic  procedures,  duplicate  reporting,  enhances  

reporting.      

-Changes  affecting  the  denominator  as  increase  in  population  size,  extension  of  surveillance  activities  to  large  

population  sizes  etc. 

 Secondly,  one  must  carefully  consider  the  biases  the  could  have  occurred  in  detecting  and  reporting  

at  various  levels.  The  epidemiologist  should  always  be  cautious  of  the  fact  that  the  cases  which  have  been  

reported  to  him  MAY  NOT  be  truly  representative  of  the  total  target  population  which  he  has  put  under  

surveillance.  For  example,   out  of  this  target  (reference)  population,  the  population  to  whom  the surveillance  

is  actually  available  may  be  systematically  different  form  the  reference  population. 

18.37. National Programme On Surveillance Of Diseases In India : Integrated Disease Surveillance Project 

(IDSP). Keeping  in view the importance of surveillance for diseases, as described in this unit in the foregoing 



paragraphs, Government of India launched the Integrated Disease Surveillance Project (IDSP) in 2004. 

18.38. Objectives of IDSP. The objectives of IDSP are: 

 To establish a decentralized state based system of surveillance for communicable and non-communicable 

diseases, so that timely and effective public health actions can be initiated in response to health challenges in 

the country at the state and national level. 

 To improve the efficiency of the existing surveillance activities of disease control programs, including 

improvements in laboratory support and facilitate sharing of relevant information with the health 

administration, community and other stakeholders so as to detect disease trends over time and evaluate control 

strategies. 

 To bring about integration of detection and reporting mechanisms. Under IDSP, the surveillance activities 

carried out under various vertical disease control programmes (as TB control program, HIV control, malaria 

eradication program, etc.) will be integrated. 

18.39. Diseases under Surveillance in IDSP. In IDSP, surveillance is done for 13 “core” diseases and 5 state priority 

conditions (to be decided by respective states) as shown in Table 18..1. 

Table 18.1: Conditions under surveillance in IDSP (13 core diseases and 5 state priorities) 

Surveillance Group of diseases Diseases to be placed under 

surveillance 

Regular surveillance • Vector-borne 

• Water-borne 

• Respiratory diseases 

• Vaccine preventable iseases 

• Diseases under eradication 

• Other diseases 

• Other international 

commitments 

 Unusual clinical syndromes 

1. Malaria 

2. Acute diarrheal disease 

(cholera) 

3. Typhoid 

4. Tuberculosis 

5. Measles 

6. Polio 

7. Road traffic accidents 

8. Plague 

9. Menigoencephalitis, 

respiratory distress (causing 

death / hospitalization), 

hemorrhagic fevers, other 

undiagnosed conditions 

Sentinel surveillance  Sexually transmitted / blood-

borne diseases: 

 Other conditions 

10. HIV/HBV, HCV 

11. Water quality 

12. Outdoor air quality (large 

urban centers) 

Regular periodic surveys Non communicable diseases 

(NCD) risk factors 

13. Anthropometry, physical 

activity, blood pressure, 



tobacco use, nutritional status, 

blindness 

Additional state priorities Each state may identify up to five 

additional conditions for 

surveillance. 

 

 

18.40. Organization and Functioning of Surveillance Mechanism. Under IDSP, surveillance activities are 

conducted as per five levels as follows: 

1. Central level. At the central level, there is the “National Surveillance Committee”, which is chaired by the 

Secretary Ministry of Health & Family Welfare, Government of India This committee reviews the 

surveillance activities, develops national guidelines for case definitions of diseases under surveillance, 

advises states, sends notifications to international public health agencies (if required) and develops broad 

policies and guidelines. Assisting this committee is a National Surveillance Unit (NSU), which obtains the 

surveillance data from the states and reviews the surveillance data. 

2. State level. At the level of respective states, there is a “State Surveillance Committee”, which is headed by 

the health secretary of the state. It reviews the surveillance data & activities and problems faced by the state, 

and coordinates the functioning with the National Committee. Under the State Surveillance Committee, there 

is a State Surveillance Unit (SSU), which collates and analyses the surveillance data received from the 

respective District Surveillance Units (DSUs) and transmits the data to NSU as well as gives feedback to the 

DSUs, advises DSUs on disease control measures, and controls the deployment of state rapid response team. 

3. District level. At the district level there is a “District Surveillance Committee”, which is chaired by the 

District Collector. The technical functions are undertaken by the “District Surveillance Unit (DSU)”, which 

is headed by a Deputy CMO. The functions of DSU are to obtain surveillance data from various reporting 

units. At district level, the various types of reporting units are: 

 Rural areas: (a) Public health sector units, which include PHCs, CHCs, taluka, sub-district and rural 

hospitals & (b) private health agencies in rural sector as “sentinel private practitioners”. 

 Urban areas: (a) Public health sector units such as urban hospitals, ESI and CGHS hospitals, municipal 

hospitals and dispensaries, district hospital and medical colleges; (b) private health sector units such as 

sentinel private hospitals / nursing homes, private medical colleges, private laboratories. 

4. Primary health centre (PHC)/community health centre (CHC) level. The duties of the MO I/C of 

PHC/CHC, in respect of diseases surveillance are: (i) Verification of reports of outbreaks from health workers 

(within 24 hours) & verification of reports of outbreaks in the rumor registry (within 48 hours) (ii) Disease-

specific control activities (immediately) (iii) Reporting of suspected and confirmed cases to DSU (within 24 

hours) (iv) Verification of local health worker case reports and feedback to local health workers (weekly) 

5. Level of local health workers. The local health workers will take the following steps: (i) Monitoring of 

illnesses and reporting regularly to PHC / CHC (ii) Informing MO PHC/CHC (iii) Active search for similar 

cases (iv) Collection and transport of biological samples to lab 



18.41. Data collection and management. Under IDSP, data pertaining to epidemic prone diseases is collected on 

weekly basis (Mon-Sun). The information is collected on forms with specified formats, namely- 

 “S” form: Suspected cases. Filled by health workers to report data on suspected cases/syndromes. 

 “P” form: Presumptive cases. Filled by Medical Officers to report on probable/clinically suspected cases. 

 “L” form: Lab confirmed cases. Designed to collect data on lab confirmed cases. 

The weekly data gives information on the disease trends and their seasonality. Whenever there is a rising trend of an 

illness in an area, it is investigated by the Rapid Response Teams (RRTs) to diagnose and control the outbreak. Data 

analysis and actions are being undertaken by respective DSUs or SSUs. The “P” and “L” forms are available on IDSP 

portal to enable on-line data entry. For further details regarding IDSP, students are advised to visit the site: 

http://www.idsp.nic.in/ 

18.42. Quick Revision: Short questions and answers 

Q. What are the objectives of IDSP? 

A.  The objectives of IDSP are, firstly, to establish a decentralized, state based surveillance system, for 

communicable and non-communicable diseases, so that increasing frequency and potential outbreak may be 

identified at the earliest and effective response to these challenges can be mounted, and secondly, to improve the 

efficiency of existing surveillance system by bringing about an integration of surveillance being undertaken by 

different agencies, at present. 

Q. What are the “categories” of diseases under IDSP under which surveillance is done? 

A. There are four categories, namely:- Regular surveillance, sentinel surveillance, regular periodic surveys, and 

additional state priority diseases. 

Q.  What type of diseases are covered under “regular periodic surveys”? 

A.  Under regular periodic surveys, the risk factors for non-communicable diseases (anthropometry, physical 

activity, blood pressure, tobacco use, nutritional status and blindness) are covered. 

Q. In how much time should an MOi/c of PHC report a disease outbreak to the Dist Surv Unit (DSU)? 

A. MO i/c should report a diseases outbreak within 24 hours if report is received from a health worker and within 48 

hours if reported by rumour register. This is the time allowed to MO i/c PHC to undertake his own confirmation 

work before reporting. 

Q. In the category “additional state priorities”, how many diseases can be put under surveillance? 

A. Up to 5 diseases can be placed by respective states under surveillance, in this category. 

Q. Which diseases are covered under the disease groups “vaccine preventable diseases” and “diseases under 

eradication”? 

A. These are measles under “vaccine preventable” and poliomyelitis under “diseases under eradication”.  

Q. Within IDSP, which is the most important organistaion for collecting and reporting diseases data? 

A. Though all the components of IDSP are important, I feel that the most important is the Distt Surv Unit (DSU), 

because it collects diseases surveillance data from all the govt and private health care agencies, whether from rural 

and urban areas, collates all the data so received and then transmits it to the State Surv Unit (SSU). 

Q. In IDSP, where is finally all the data from all the states and UTs received and analysed? 

http://www.idsp.nic.in/


A. The final receipt, analysis and feedback of data from all over the country is done at the National Institute of 

Communicable Diseases (NICD) (now named as National Center for Disease Control – NCDC) at Delhi. 

Q.  What is the difference between survey and surveillance? 

A.  A survey is a “one time” activity, in which data is collected at a given point of time, analysed and relevant action 

is taken. Even in a longitudinal survey, the survey may last for some time, for the duration of the defined period of 

follow up, during which two readings are taken, one initial and one final reading to see the incidence of the disease or 

condition being surveyed. On the other hand, surveillance is classically an “ongoing” activity, in which the information 

about the disease under surveillance is continuously collected, every week or every month, and regular analysis and 

action is concurrently taken. It is this “ongoing, continuous collection, analysis and dissemination of data” for 

exercising continued watchfulness on the disease, which distinguishes surveillance from a survey. 

18.43. Check your progress – 2. 

13. The total number of “core diseases” under IDSP are:-  (a) 9  (b) 13  (c) 18  (d) 21(e) 27 

14. Which of the following diseases are not under surveillance in IDSP:-  (a) malaria  (b) dengue fever  (c) measles  

(d) road traffic accidents (e) Heart Attacks. 

15. The chairperson of National Surveillance Committee is  (a) DGHS, Govt of India  (b) DG, ICMR  (c) Director 

NICD  (d) Secretary Health / family Welfare, Govt of India (e) Minister of Health & Family Welfare, Central Govt. 

16. Which of the following diseases is covered in the category “sentinel surveillance” in IDSP :-  (a) Cholera  (b) 

typhoid  (c) HIV  (d) blindness (e) Tuberculosis. 

17. Which of the following is NOT a group of diseases in the category “regular surveillance” :-  (a) Vector borne  

(b) water borne  (c) Sexually transmitted   (d) Vaccine preventable (e) Diseases under eradication. 

18. Health workers going into the community  in search of cases of a disease under surveillance, is an example 

of  (a) sentinel surveillance    (b)passive surveillance    (c) mass surveillance    (d) active surveillance (e) rapid response 

team. 

18.44. Summary. 

18.44.1. In healthcare management, two of the very important duties of an epidemiologist are firstly, to 

investigate epidemics / outbreaks of diseases and secondly, to establish surveillance systems for ongoing 

monitoring of important diseases. There are a number of common epidemic prone diseases in our country 

whose outbreaks occur frequently in a small localized form or even in a widespread manner. Common epidemic 

prone diseases are dengue, chikungunya, malaria, Japanese encephalitis, measles, chickenpox, typhoid, cholera, 

gastro-enteritis, food poisoning, and H1N1 (swine influenza). In addition, sometimes epidemics of other 

diseases as plague, Zika etc., also occur which need to be investigated.  Outbreaks need not be only in the 

settings of general community; they can occur in hospital settings also. For example, there may be an outbreak 

of sepsis in a neonatal care unit, or urinary infection in a renal unit, etc., and the epidemiologist in the hospital 

will need to investigate these outbreaks.  

18.44.2. Besides causing morbidity and mortality, epidemics also tend to cause chaos and disaster like situation, 

since they occur without any prior notice, if we are not watchful, therefore there is also a pressing need to 

develop surveillance systems both in the large community settings as well as in the hospitals, so that the 



occurrence of diseases is watched continuously and an “early warning” of impending epidemic can be issued for 

taking action at the very initial stage rather than at the stage when full blown epidemic has occurred. With this 

background, in this unit we have deliberated upon these two important subjects, viz., investigations of an 

epidemic and principles and practice of  surveillance for diseases. 

18.44.3. Investigations of an epidemic involve a series of well laid down steps, as follows: (i) Step – 1 : 

Verification of the diagnosis (ii) Step – 2:   Confirm the existence of an epidemic (iii) Step – 3: Develop an 

Initial (Rough)  “Line-listing” of cases (iv) Step – 4 :  Define  the population at risk (v) Step – 5 :  Develop 

valid case definition (vi) Step-6 : Develop  the epidemiological case sheet (vii) Step-7 :   Organise the 

laboratory (including Entomological and public health lab) work (viii) Step – 8 : Contact administrative and 

Public Health Engineering authorities and establish rapport (ix) Step – 9 :  Collection of Information (x) Step – 

10 : Describe the epidemic (xi) Step – 11 :   Developing various alternative hypotheses regarding the cause of 

outbreak (xii) Step – 12 ;  Testing the hypotheses : Comparisons using analytical epidemiology (xiii) Step – 13 : 

Further search for environmental and other possibly causative factors (xiv) Step – 14 : Final Laboratory proof of 

cause and effect  relationship, and (xv) Step – 15 : Measures for Control and Prevention.  

18.44.4. The next topic which we have deliberated in this unit is “Surveillance for Diseases”.  The  definition  of  

surveillance,  as  submitted  by  Langmuir  and  adopted  by  WHO  after  some  modifications  in  1968,  is  

“surveillance,  when  applied  to  a  disease,  means  the  continued  watchfulness  over  the  distribution,  and  

trends  of  the  incidence,  through  the  systematic  collection,  consolidation  and  evaluation  of  morbidity,  

mortality  and  other  health  relevant  data.  Intrinsic  in  the  concept  is  the  regular  dissemination  of  basic  

data  and  interpretations  to  all  who  have  contributed  and  to  all  other  who  need  to  know,  especially  those 

who  are  in  a  position  to  take  action”. In   a  nutshell,  surveillance  means  “information  for action”. 

 In  addition,  Last,  in  his  dictionary  of  Epidemiology,  adds  to  the  definition  of  surveillance  that  “it  

is  distinguished  by  methods  having  practicability,  uniformity,  and  frequently  their  rapidity,  rather  than  by  

complete  accuracy”. 

18.44.5. The  major objectives  of  Public  Health  Surveillance are: (i) To  provide  quantitative  estimates  of  

the  magnitude  of  health  problem (ii) To  study  the  natural  history  of  disease (iii) Early  detection  of  

epidemics  (iv) Demonstrating  the  distribution  and  spread  of  a  health  event  (v) To  study  the  trends  of  

disease, and  (vi) For  planning  and  evaluation  of  health  services.   

18.44.6. The steps  in  establishing  a  surveillance  system are as follows: (i) Step - 1  :  Think  and  work  out  

whether  it  is  justifiable  to  establish  a  surveillance  system (ii) Step  -  2  :- Spell  out  the  objectives  of  

surveillance  system (iii) Step  -  3  :-  Specify  the  organization  and  structure  of  the  surveillance (iv) Step  -  

4  :-  Clearly  define  the  disease  or the  health  condition  of  interest (v) Step  -  5  Specify  the  details  of  

collection  of  information, including (a) Select  the  proper  source  of  data  (b) Specify  the  method  of  data  

collection (c) Specify in detail, the  forms  that   will  be  used (d) Specify as to what  time/place  of  diagnosis  

will  be  entered  (e) Specify as to what  will  be  the  frequency  of  reporting (f) Decide  the  method  of  

transmission  of  reports (vi) Step-6   :  Clearly specify, in detail, the  Organization  and  procedures  of  data  

Analysis (vii) Step-7  :  Making  Scientific  interpretations  out  of  the  results. 



18.44.7. Keeping in view the importance of surveillance for diseases, in our country, the National Programme 

On Surveillance Of Diseases has been launched in the form of “Integrated Disease Surveillance Project 

(IDSP)”, in 2004. The objectives of IDSP are: (i) To establish a decentralized state based system of surveillance 

for communicable and non-communicable diseases, so that timely and effective public health actions can be 

initiated in response to health challenges in the country at the state and national level (ii) To improve the 

efficiency of the existing surveillance activities of disease control programs, including improvements in 

laboratory support and facilitate sharing of relevant information with the health administration, community and 

other stakeholders so as to detect disease trends over time and evaluate control strategies, and (iii) To bring 

about integration of detection and reporting mechanisms. Under IDSP, the surveillance activities carried out 

under various vertical disease control programmes (as TB control program, HIV control, malaria eradication 

program, etc.) will be integrated. In IDSP, surveillance is done for 13 “core” diseases and 5 state priority 

conditions (to be decided by respective states), as discussed in detail in this unit.  

18.45. Glossary. 

 Epidemic. Epidemic is defined as “occurrence of a disease in a frequency which is clearly in excess of the 

normal expectations”. Thus, having verified the diagnosis, one must work out the incidence rate, by dividing the 

total cases by the population at risk.  This rate is compared with the rate occurring in the same population, 

during the corresponding period of the past three years.  Often, the  decision as to whether the present rate is 

clearly in excess of the normal expectations (based on past three years’ rates) is taken on the basis of informed 

and experienced judgment, though various statistical procedures are available to further assist in such decision.  

 Line List. A line list is a nominal roll of the cases which have already been reported to the various health care 

establishments (like dispensaries, general practitioners or admitted to the hospitals). Line listing of the cases is a 

major help in initial definition of the disease / syndrome that has occurred in epidemic form, in delineating the 

population at risk, and in preliminary definition of the transmission dynamics of the epidemic according to place 

and time. A line list is a serial, chronological listing of all the known cases till now, as per the following headings: 

(i) Name (ii) Age (iii) Sex (iv) Residential address (v) Work-place address (vi) Date / time of onset of symptoms 

(vii) Main symptoms / signs (viii) Name and address of medical facility with date of admission or reporting. 

 Case Definition. It is a clear cut statement of how a case of the disease whose epidemic is being investigated, 

will be identified. Case definition should be both, sensitive (adequately inclusive) as well as specific 

(adequately exclusive). For practical purposes, it is better to have case definitions in three categories according 

to levels of certainty, viz., definite (confirmed) cases, probable (presumptive) cases and suspected cases.  

 Epidemiological case sheet. It is a structured form used for recording the data while investigating an epidemic. 

The  epidemiological case sheet is an extension of the clinical case sheet on which, for each and every subject, 

the details of all factors which are relevant to the mode of transmission for a period which is equal to the range 

of incubation period of the  disease, going back from the date / time of onset of symptoms, are also recorded. 

 Attack rate. It gives the “incidence of disease” during the epidemic, computed by using the cases (reported to 

health care facility plus found during additional search) as the numerator and the population defined to be at the 

risk as the denominator. 



 Clinico-epidemiological profile.  It is a summarised description of the various signs / symptoms, severity and 

fatality among cases who have been affected by the disease whose epidemic is being investigated. This would 

include a percentage wise distribution of major clinical signs and symptoms among the cases, a description of the  

mild/moderate/severe forms, and fatalities. 

 Description of epidemic according to person related variables. This is a description according to incidence 

rates of the disease whose epidemic is being investigated, according to selected variables as age, sex, 

occupation, place of residence, place of work, etc. 

 Epidemic Curve. It is a graphical presentation to describe the epidemic according to time.     An epidemic is 

described according to time by plotting an epidemic curve.  This curve is developed by plotting the attack rate 

(or, the actual number of cases in case attack rate cannot be computed) along the vertical (Y) axis and unit of 

time along the horizontal (X) axis.   

 Spot Map.    Description of the epidemic according to place is given by making the spot map of the area on 

which the frequency of the disease is plotted as coloured dots.  Often, instead of plotting the frequency, only the 

actual number of cases are plotted and this may be simple and effective method too.  Sometimes, different spot 

maps may have to be developed, e.g., separate spot maps for place of residence , place of work etc., depending 

on the possible places where exposure to disease could have occurred.   

 Surveillance. As defined by Langmuir and accepted by WHO,  “surveillance,  when  applied  to  a  disease,  

means  the  continued  watchfulness  over  the  distribution,  and  trends  of  the  incidence,  through  the  systematic  

collection,  consolidation  and  evaluation  of  morbidity,  mortality  and  other  health  relevant  data.  Intrinsic  

in  the  concept  is  the  regular  dissemination  of  basic  data  and  interpretations  to  all  who  have  contributed  

and  to  all  other  who  need  to  know,  especially  who  are  in  a  position  to  take  action”. In   a nutshell, 

surveillance  means  “information  for action”.  In  addition,  Last,  in  his  dictionary  of  Epidemiology,  adds  

to  the  definition  of  surveillance  that  “it  is  distinguished  by  method  having  practicability,  uniformity,  and  

frequently  their  rapidity,  rather  that  by  complete  accuracy”. 

 Monitoring.  Monitoring refers  to  the  “continuous  assessment  of  an  intervention-change  relationship”.  Thus  

monitoring  refers  to  ongoing  measurements  of  health  services  or  a  health  programme  with  a  view  to  

‘evaluate’  the  particular  programme/service  or  intervention.  It  also  implies  a  constant  adjustment  of  

performance  in  relation  to  the  results  and  is  thus  like  a  concurrent  evaluation  of  a  particular  health  

programme  or  intervention,  in  addition,  surveillance,  by  definition,  concerns  populations  while  monitoring  

applies  to  specific  target  groups  (eg,  vaccinated  infants).  The  confusion  between  monitoring  and  

surveillance  often  occurs  because  the  tools  and  techniques  of  data  collection  and  analysis  in  both  are  

similar  and  give  more  emphasis  on  “rapid  assessment  methods”. 

 High  priority  areas  for  establishing  surveillance  activities  :-  Surveillance  activities  are  costly   and  

hence  should  not  be  launched  inadvertently  for  any  disease  or  health  related  issue. Careful  consideration  

should  be  made  beforehand  as  to  whether  the  particular  disease  is  a  high  priority  area  from  public  health  

point  of  view, namely, (i) Frequency  of  the  disease  (or  health  related  phenomena)   (ii) Severity  (iii) 

Economic  impact  (iv) Preventability  (v) Public  interest.    



 Passive  surveillance.  In  passive  surveillance,  the  data  recipient  has  to  wait  for  the  data  providers  to  

report.  Often  the  data  providers  are  obliged  by  law  or  due  to  some  often  obligation,  to  report.  Passive  

surveillance  is  the  most  common  method  of  data  collection.  It  is  therefore  important  that  all  the  various  

passive  surveillance  agencies  that  are  requires  to report  the  data  should  be  sensitized  and  trained,  using  

method  suggested  above,  to  improve  the  quality  of  data.  In  addition,  the  frequency  of  reporting  should  

be  clearly  laid  down  and  a  system  of  issuing prompt  reminders  be  worked  out  before-hand. 

 Active  Surveillance. In  certain  circumstances,  data  must  be  obtained  by  searching  for  cases,  and  also  by  

periodically  contacting  those  who  may  know  of  cases.  For  rare  disease,  or  disease  on  way  to  eradication,  

or  during  outbreaks,  active  surveillance  is  necessary, so  that  cases  which  could  have  been  otherwise  

missed,  are  sought  out  using  available  resources.  Since  it  is  expensive,  active  surveillance  is  usually  

limited  to  specific  diseases,  over  a  small  period  of  time,  eg,  during  an  epidemic,  or  in  the  later  phases  

of  eradication  programme  against  a  disease. 

 Sentinel  Surveillance. Sentinel surveillance is a  method  which envisages  to  obtain  data  from  pre-arranged  

reporting  sources, particularly selected hospitals where a large number of cases of disease are likely to come for 

treatment.   

18.46. Self-Assessment Test. 

Long Q.1. You are the medical Officer in charge of a PHC. You have received a message on 10th August 

2017 from your Health Assistant of one of the subcentres that there have been unusually large number of 

patients of jaundice reporting at the subcentre during the past one week. Describe as to how will you proceed 

to investigate this occurrence. 

Long Q.2. Discuss the national IDSP programme 

Write Short Notes On :- (a) Epidemiological case sheet (b) Line listing (c) describing an epidemic (d) 

hypothesis testing in an epidemic. (e) Functions of DSU (f) Diseases under surveillance in IDSP. 
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18.48. Answers to Check Your Progress. 

1. b;   2. a;   3. c-d-e –a-b;   4. b;   5.d;    6.b;   7.d;   8. A;   9. B;   10.a;   11.d;   12.a.; 13. (a);  14. (b);  15. (d);  16. 

(c);  17. (c);  18. (d). 


