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Current surveillance systems for communicable 
diseases 

Exposed

Clinical specimen

  Symptoms

Pos. specimen

Infected

Seek medical attention

Report • Main attributes 

– Representativity 

– Completeness 

– Predictive positive 
value 

sensitivity 

specificity 



From infection to detection 
Proportion of infections detected 

Exposed

Clinical specimen

  Symptoms

Pos. specimen

Infected

Seek medical attention

Report

1000 Shigella infections (100%) 

50 Shigella notifications (5%) 

sensitivity 

specificity 



Definition of Signal  
Data and/or information considered by the Early 

Warning and Response system as representing a 

potential acute risk to human health.  

Signals - reports of cases or deaths (individual or 

aggregated), potential exposure of human beings to 

biological, chemical or radiological and nuclear hazards, 

or occurrence of natural or man-made disasters.  

Signals -  through any potential source (health or non-

health, informal or official) including the media.  

Once identified signals must be verified.  

When it has been verified, a signal becomes an “event”.  
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Urge doctors /BHS to report timely 

Frequency of reporting 
Immediately, daily, weekly 
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Potential sources of early signals 

• Laboratory test volume 

• Emergency & primary care total patient 
volume, syndromes 

• Ambulance dispatches 

• Over-the-counter medication sales  

• Health care hotline 

• School absenteeism  

Sensitive systems for new, 
unusual or epidemic diseases 



SURVEILLANCE 
● Detect outbreaks & threats 
● Detect infectious cases 
● Monitor trends in population 
● Monitor exposed individuals 
● Monitor treated individuals 
● Direct interventions 
● Evaluate interventions 
● Generate hypotheses 
DESCRIPTIVE 
● What (case definition) 
● Who (person) 
● Where (place) 
● When (time) 
● How many (measures) 
ANALYTIC 
● Why (Causes) 
● How (Causes) 

MEASURES 
● Count 
● Time 
● Rate 
● Risk/Odds 
● Prevalence 
STUDY DESIGN 
● Design 
● Implementation 
● Analysis 
● Interpretation 
● Reporting 

THREATS TO 
VALIDITY 
● Chance 
● Bias 
● Confounding 
INFERENCES 
● Epidemiologic 
● Causal 

ACTION 
● Clinical 
● Behavioral 
● Community 
●Environmental 

The epidemiologic approach: Steps to public 
health action 



Infectious disease epidemiology 

Infection 

 The entry and development or multiplication of 
infectious agent in the body of mans or animals. 

Contamination  

 The presence of an infectious agent 

Infestation 

 The present of living infectious agent on exterior 
surface of the body. (lodging, developing and 
reproduction of  parasite ) ( Gastrointestinal tract is 
as exterior surface for infestation of intestinal 
parasites.) 

 

  



The Infectious Disease Process 

  Etiologic Agent 

  Reservoir 

  Portal of Exit 

  Mode of Transmission 

  Portal of Entry 

  Susceptible Host 



Source and reservoir 

Source 

 person, animal, object or substance form which an 
infectious passes or is disseminated to the host. 

Reservoir 

 in which infectious agent live sand multiply 

 - Human reservoir 

 - Animal reservoir 

 - Reservoir in non-living things – Soil, Water, Food,     
etc. 

 



Source of  Infection 

• The person, animal, object or substance from which 
an infectious agent passed to the host. 

 



Reservoir 

1. Human 
a. Acute clinical cases 

b. Carriers 

1. Inapparent Infections – sub clinical cases 

2. Incubatory 

3. Convalescent 

4. Chronic 

2. Animal 

3. Environment (free-living) 



Classification of  Human Reservoirs 



Classification or Type of  Carriers 
A.  According to clinical symptoms 

– Healthy carrier – the carrier state may occur in an 
individual with an infection that is in appearance through 
its course- eg, Typhiod Mary, Hepatitis B, Poliomyelitis, 
Cholera, Meningococcemia, Salmonella, Diphtheria . 

– Incubatory Carrier – the carrier state may occur during 
incubation period eg- measles, polio, mumps, pertussis, 
influenza, diphtheria, HIV. 

– Convalescent carrier – the carrier state may occur  in some 
period continuing after recovery eg, Typhoid, Bacillary or 
amoebic dysentery, Cholera, Diphtheria, Pertussis. 

 

B. According to duration of carrier state 
– Temporary or transient carrier – incubatory or 

convalescent carrier 
– Chronic carrier – healthy carrier 

 



Carriers 



Carriers 
A person or animal that harbours a specific 

infectious agent in the absence of discernable clinical 

manifestations (disease) and serve as a potential 

source of infection. 

A person (apparently healthy person) harbouring 

the infecting organism without clinical manifestation  

which can transfer the organisms. (mechanical  not 

biological involvement) 



Dynamic of Disease transmission 

Modes  
of 

Transmission 

Susceptible  
Host 

Source  
or 

Reservoir 
 
 





 
 

Dynamics of  Infectious Disease Transmission 
  
 



Person Person 

Air borne 

Vector borne 

Vehicle borne 

Contact 

Transplacental 



Water Food Air 

Inoculation 

Single 
Exposure 

Multiple 
Exposure 

Continuous 
Exposure 

Insect 



Modes of disease transmission 
(with respect to the mechanism of contact) 

• Direct  

– Through body fluids  

– Airborne  

• Indirect  

– Vehicles  

– Fomites 

– Vectors 



Modes of Disease Transmission 
(with respect to the direction of transmission) 

1. Horizontal 
a. Common Vehicle 

b. Contact (person-to-person) 

1. Single exposure 

2. Multiple exposure 

3. Continuous exposure 

2. Vertical 

c. Vector 



Modes of transmission 

Direct 

a) Direct contact 

b) Droplet infection 

c) Contact with soil 

d) Inoculation into skin or mucosa 

e) Transplacental 

 

 

 



Indirect 

Vehicle –borne 

Vector borne 

Air borne (droplet,dust) 

Fomite borne 

Unclean hand and fingers 



Portal of Escape 

1. Respiratory 

2. Genitourinary 

3. Alimentary 

4. Skin 

a. Superficial lesions 

b. Percutaneous 

5. Transplacental 





Examples 



 
 
 

Fomites 
     
  
 

 Articles that convey infection to others 
because they have been contaminated by 
pathogenic organisms. eg, Handkerchief, 
drinking glass, eating utensils, door handle, 
clothing and toys, surgical instruments, and  
dressing. 



Faeces 

Water 

Fingers 

Flies 

Soil 

Food Person 



Primary Case 
 The individual who introduces the disease into the family or 

group under study. 
  
Index Case 
 The first case of a disease  in a family or other defined 

group to come to the attention of the investigator. 
  
Serial Interval 
 The gap in time between the onset of the primary case and 

the secondary case. 
  
 



Module 2 Measures of disease frequency 

Incidence 

Incidence Proportion = 

Number of new cases 

Population at risk 

In a population of susceptible individuals, 

what proportion will develop the specified 

outcome? 

 



Module 2 Measures of disease frequency 

Population at risk 

• Portion of a population that is susceptible to a disease  

• Population at risk of developing carcinoma of the cervix: 

  -Female population 

  - Age>30 and <70 



Incidence Proportion/Attack Rate 

In an outbreak of salmonella food poisoning, 27 of the 

135 people who ate the chicken salad became ill. What 

is the attack rate? 

Attack Rate = 

Number of new cases 

Population at risk 

Attack Rate   = 

27 

135 

0.20   = 



Secondary Attack Rate 

• The number of  exposed persons developing the disease with 
the range of the incubation period following exposure to the 
primary cases. 

• The proportion of contacts who get a communicable disease 
as a consequence of contact with the case. 

 



Incidence Vs Prevalence 



Describing a Disease 

Host 

Vector 

Agent Environment 



Epidemiological Triad of  
a Disease 

Host Agent 

Environment 

 
Existence 

 

 
Exposure 

 

 
Susceptibility 

 



What are the uses of 
Epidemiological Triad of a Disease 

1. To identify the weakest link 
2. To identify the most 

appropriate measure for 
prevention 

3. To study the natural history of 
disease 



Agents 
• Natural agents 
     - Sunlight 
 - Air 

• Physical agents 
 - Burning 
 - Hot air 
 - Boiling 

 - Autoclaving 
 - Radiation 

• Chemical agents 
 - Phenol  
 -quaternary ammonia compounds 
 -Halogens and their compounds 
 - alcohol 
 - Formaldehyde 
 - Miscellaneous (lime, ethylene oxide) 



Agent Factors 

  Biological (bacteria,virus,fungus,paraiste etc.) 

  Chemical (poison, alcohol, smoke) 

  Physical (auto, radiation, fire) 

  Nutritional (lack, excess) 



Characteristics of infectious disease 
agents 

• Infectivity - the ability of the infectious agent to 
enter, survive and multiply in the host and thus 
produce infection or disease. 
– Infection is not synonymous with infectious disease 

since the result of infection can be either inapparent 
infection or manifest infectious disease  

• Pathogenicity - the capacity of the infectious 
agent to cause apparent infection in an infected 
population  
– pathogenicity = # cases / total # infections   

               (apparent + inapparent) 

• Virulence - the severity of the disease 
– case-fatality ratio = # deaths / # cases 



Host Factors 

  Age 

  Sex 

  Race 

  Religion 

  Customs 

  Occupation 

  Heredity 

  Marital Status 

  Family Background 

Nonspecific defense mechanisms: 



Host Factors 

Disease-specific defense mechanisms: 

• Immunity of the host to a disease agent 

– Active 

• Natural 

• Artificial  

– Passive 

• Natural 

• Artificial  

 



Environmental Factors 

  Temperature 

  Humidity 

  Altitude 

  Crowding 

  Housing 

  Water 

  Milk 

  Food 

  Air Pollution 

  Noise 



Incubation Period (intrinsic) 

  Interval from receipt of infection to 
   time of onset of clinical illness 

Receipt of 
Infection 

Onset of 
Clinical Illness 

Incubation Period 



Extrinsic Incubation Period 

• In a vector (biological vector) , the period 
between entry of  the infectious agent into 
the vector and the time at which the vector 
become infective; ie, readily transmission of 
infectious agent from the vector to a fresh 
host is possible. eg, Malaria, Filariasis, 
Dengue. 

 



Disease prevention and control 
 

Controlling the reservoir 

• Early diagnosis 

• Notification 

• Epidemiological investigation 

• Isolation 

• Treatment 

• Quarantine 

 

 



Faeces 

Water 

Fingers 

Flies 

Soil 

Food 

Person 

Sanitation 

Barrier 



Interruption of transmission 

 

The susceptible host 

1. Active Immunization 

2. Passive immunization 

3. Combined Passive & Active immunization 

4. Chemoprophylaxis 

5. Non-specific measures 

6. Health advice to travellers 

 

 



Disinfection 

Types of disinfection 

1. Concurrent disinfection 

2. Terminal disinfection 

3. Precurrent (prophylactic) disinfection 

 



 

Descriptive Epidemiology  



=y\emaz:n$ef;aom a7m*gZpf=rpfavhvm=cif; Descriptive 

Epidemiology 

- rnfonfh=y\em a7m*g  ta=ctae=zpfay:aeygoenf;? 

- rnfr#=zpfyGm;ygoenf;? 

- rnfolwdkh cHpm;ae7oenf;? 

- rnfonhf umvY =zpfyGm;oenf;? 

- rnfonfh a'oY =zpfyGm;oenf;? 

paom tcsuftvufrsm;udk avhvm=cif;=zpfonf? 
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rnfonfhtcsdefumvwGif =zpfyGm;juoenf;  ydkrdk=zpfyGm;oenf; 

WHEN  

- wpfESpfywfvHk; =zpfyGm;onf 

- rdk;7moDwGif ydkrdk=zpfyGm;onf Seasonal   

- 4-ESpf wpfjudrf =zpfyGm;onf Cyclical  

 

 ,if;tcsuftvufrsm;udk aocsmpGmod7ef aehpOf=zpfyGm;r_E_ef;/ 

tywfpOf=zpfyGm;r_E_ef;/ vpOf=zpfyGm;r_E_ef;/ ESpfpOf=zpfyGm;r_E_ef;rsm; 

rSwf,lxm;7rnf? 



Characteristics of time 
 

• Cyclic fluctuations 

• Secular time trends 

• Clustering 

   – Unusual aggregation of health events 

      grouped together in space or time 

 



 

 

Epidemic Curves  



Some definitions… 

  Endemic: 
 The habitual presence of a disease within a given 

   geographical area; may also refer to the usual 
   prevalence of a given disease within such an area 

  Epidemic: 
 The occurrence in a community or region of a group 

 of illnesses of similar nature, clearly in excess of 
 normal expectancy, and derived from a common 
 or from a propagated source (APHA) 

  Pandemic:    
A world-wide epidemic 



Epidemic Curve 

  Distribution of the times of onset of a disease 
In a single exposure, common-vehicle 
epidemic, the epidemic curve represents 
the distribution of incubation periods. 
 
If the infection took place at one point in 
time, the interval from that point to the 
onset of each case is the incubation period 
in that person. 



Epidemic Curve 

• A graph of the time distribution of epidemic 
cases is called the “EPIDEMIC CURVE” 

 

• An epidemic curve may suggest, 

•          1.  Time relationship with exposure 
           to a suspected source. 

•          2.  A Cyclical or Seasonal pattern      
           suggestive of a particular infection  



   EPIDEMIC  CURVE 
 

TIME 

NUMBER 
OF CASES 

EXPOSURE 



    

EPIDEMIC  CURVE SHOWING INCUBATION PERIODS 
 

TIME 

NUMBER 
OF CASES 

EXPOSURE 

Primary 
Cases Secondary 

Cases 

A 

B 

C 

A 

B 

C 

Minimum Incubation period 

Median Incubation period 

Estimate of Average Incubation period 



“Endemic” vs. “Epidemic” 

Time 

Number 
of Cases 

of Disease 

“Endemic” “Epidemic” 



 TYPES OF EPIDEMICS 
A. Common Source Epidemics. 

 (a) Single exposure or Point Source Epidemics 

 (b) Continuous or  multiple exposure Epidemics 

 

B. Propagated Epidemics. 
 (a) person-to-person  

 (b) vector-borne  

 (c) animal reservoir 

 



A. Common-source epidemics 

• Common-source single exposure – epidemic which 
stems from a single source of exposure to a causal 
agent 

• Common-source Continuous or  Multiple or 
Repeated exposure– epidemic due to transmission of 
infection through the continuously contaminated 
source (e.g., polluted water supply) 



Common-source epidemics 

(a) Single exposure or  Point 
source epidemics 

 Exposure to disease agent is 
brief & simultaneous, the 
resultant cases all develop 
within one incubation 
period of the disease e.g. , 
epidemic of food poisoning 

• Main features of the curve: 
rise & fall rapidly 

    no secondary wave 

Epidemic curve
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• Common Source Single Exposure 
Epidemic curve usually has one peak. 

 

• One point of interest is the “median 
incubation period”. 

 

• It is the time required for 50 per cent of 
the cases to occur following exposure. 

 

Common-source epidemics 



MAIN FEATURES –POINT SOURCE 
EPIDEMIC 

• The epidemic curve rises & falls rapidly , with 
no secondary waves. 
 

• The epidemics tends to be explosive. 
 

• There is clustering of cases over a narrow 
interval of time. 
 

• All the cases develop within one incubation 
period of disease. 
 
 
 
 



• Common source epidemics are frequently, but 
not always due to exposure to an infectious 
agent. 

• They can result from contamination of the 
environment (air, water, food, soil) by 
industrial chemicals or pollutants, E.g., Bhopal 
gas tragedy in India & Minamata disease in 
Japan resulting from consumption of fish 
containing high concentration of methyl 
mercury 

Common-source epidemics 



• If the epidemic continues over more 
than one incubation period, there is 
either a continuous or multiple exposure 
to a common source, or a propagated 
spread. 

COMMON SOURCE CONTINUOUS 
OR REPATED EPIDEMICS 



COMMON SOURCE CONTINUOUS 
OR REPATED EPIDEMICS 

• Some times the exposure from the same 
source may be prolonged – continuous or 
repeated or intermittent – not necessarily at 
the same time or place. 

 

• A prostitute may be a common source on 
gonorrhea outbreak, but since she will infect 
her clients over a period of time there may be 
no explosive rise in the number of cases. 
 



• A well of contaminated water or a 
nationally distributed brand of vaccine or 
food could result in similar outbreaks. 

• The outbreak continued beyond the 
range of one incubation period.(1976 –
Legionnaire’s disease) 

• There was no evidence of secondary cases 
among persons who had contact with ill 
persons. 

COMMON SOURCE CONTINUOUS 
OR REPATED EPIDEMICS 



• Water borne cholera is a familiar 
example, the epidemic reaches a sharp 
peak, but tails off gradually over a 
longer period of time. 

COMMON SOURCE CONTINUOUS 
OR REPATED EPIDEMICS 



Propagated Epidemic Curve 

Propagated epidemics
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(b) Propagated  
epidemics 

 Most often infectious origin 
 Person –to-person 

transmission 
• Main features of the curve:  

gradual rise & tail off  
 secondary waves 



PROPAGATED EPIDEMICS 

• A propagated epidemic is most often of 
infectious origin & results from person to 
person transmission of an infectious agent. 

• The epidemic usually shows a gradual rise & 
tails off over a much longer time. 

• Transmission continues until the number of 
susceptibles is depleted or susceptible 
individuals are no longer exposed to infected 
persons or intermediary vectors. 

 



• The speed of spread depends upon herd 
immunity, opportunities for contact & 
secondary attack rate. 

 

• Propagated epidemics are more likely to 
occur where there is a regular supply of 
new susceptible individuals lowering 
herd immunity. 

PROPAGATED EPIDEMICS 
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Propagated source outbreak 
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Epidemic curve of  
propagated source outbreak 
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PROPAGATED EPIDEMICS 



PROPAGATED EPIDEMICS 



 
 

Analytic Epidemiology  



Analytic Epidemiology 

• Goes further by analyzing relationship 
between health status and other variables. 
Apart from simplest descriptive studies, 
epidemiological studies are analytical in 
character 

• Concerned with the search for causes and 
effects, or the why and the how questions. 

• Quantify the association between 
exposures and outcomes and to test 
hypothesis about causal relationship.         



Types of relationships between 
exposure and outcome 

• Association (E and D co-occur) 

• Causality (E causes D) 

– True causal association 

– Association appears causal but is due to: 

• Bias or systematic error (misclassification of E or D) 

• Confounding (other variable causes the D and this 
variable correlates with E) 

• Chance or random error (just this once) 



tajumif;w7m;az:n$ef;aom a7m*gZpf=rpfavhvm=cif;aA' 

Analytical Epidemiology 

- rnfuJhodkh =zpfyGm;onf 

- bmajumifh =zpfyGm;ygonf? 

- rnfonfh tajumif;w7m;rsm;ESifh ESD;E$,fonf/  

paom tcsuftvufrsm;udk avhvm=cif;=zpfonf? 



 

 

Public Health Measures  



Prevention and control measures 
 

• Take into account epidemiology of the disease 
– How does it infect, transmit, cause diseases? 
– Who is vulnerable/at risk, and why? 
– What can be done to prevent infection, to control further 

spread of disease? 

 
• Target to stop transmission  

– Etiologic agent (eliminate the pathogen) 
– The reservoir/environment (vector, host) 
– The host (immunity, contact/exposure) 

 



Examples: 
Public Health Measures to Prevent 

Infectious Diseases  

• Safe water supply 

• Effective management of sewage treatment 
and disposal 

• Programs insuring food safety 

• Animal control 

• Vaccination programs  



Examples: 
Measures to control the spread of the existing 

epidemic 

• Quarantine – restriction of the activities of well 
persons or animals who have been exposed to a case 
of infectious disease during its period of 
infectiousness to prevent disease transmission 

• Isolation – separation for the period of 
infectiousness of infected persons and animals from 
others to prevent or limit the direct or indirect 
transmission of infectious agents from those infected 
to those who are susceptible 



Periods of isolation 



Methods of Epidemiology 

• Public Health Surveillance 

• Disease Investigation 

• Analytic Studies 

• Program Evaluation 



Disease Investigation 

• Establish diagnosis 

• Identify specific agent 

• Describe according to person, place and time 

• Identify source of agent 

• Identify mode of transmission 

• Identify susceptible populations 



10 Steps of a Field Investigation 



96 

Prepare for field work 
(Rapid Response Team) 

A. Investigation: knowledge, equipment, 

specimen collection, transportation, etc. 

B. Administration 

C. Consultation 

1. Epidemiologist 
2. Microbiologist 
3. Clinician 
4. Environmentalist 
5. Administrator 
6. Press officer 
7. Others 



 
Township RRT members: 

 
 

1. Township Medical Officer (as a Team 
leader and will also cover surveillance)  

2. One Medical Officer (clinician – junior 
consultant, or specialist AS), 

3. One medical technologist (specimen 
collection, lab) 

4. Township Health Assistant/HA1 
5. District veterinary officer 

 
 



State/Regional Rapid Response Team 

1. Region/State public health director/deputy 
R/S public health director (as TL) 

2. One consultant physician/pediatrician 

3. Epidemiologist/Regional Surveillance 
officer/TL from Special disease control unit 
(SDCU) 

4. Microbiologist/Pathologist/lab officer. 

5. State/Regional veterinary officer 

 



EQUIPMENT CHECK LIST FOR FIELD INVESTIGATION 

EQUIPMENTS 

Personal Equipment 
Wet weather jacket 
Gumboots/Boots 
Protective eyewear 
Protective gloves 
Latex gloves 
Masks (N95) 
Hand sanitiser 
Insect repellant 
First aid kit 
Toilet paper 
Drinking water 

Water purification tablets 
Torch and batteries 
Camera 
Radio 
Medications ( antibiotics, 
ORS) 
Mobile phone, recharge 
cards, 
list of numbers 
Sunscreen 
Disinfectant 
Long lasting insecticidal net 
Camping gear and personal 
belongings as appropriate 
 

Note book 
Clipboard 
Graph paper 
Standard 
questionnaires 
Standard line lists 
Outbreak Manual 
Maps and street 
directories 
Calculator 
Tape measure 
Pens /pencils 
Plastic document 
pouches 
Marking pen 
 

STATIONERY 



Incubation periods of important 
infections 





















Antimicrobial prophylaxis 





Report Writing 



Report Writing 


