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Measurement in Epidemiology

1. Measurement of Morbidity

2. Measurement of Mortality

3. Measurement of Disability

4. Measurement of Natality



5. Measurement of the presence and absence   

      or  distribution of the characteristic or   

       attributes of the disease.

6. Measurement of medical needs, 

      health care facility, 

      utilization of Health services.



7.Measurementsof environmental factors 
   on disease causation

8. Measurements of demographic data



Tools of  measurement
The basic tools of measurement in epidemiology; 
1. Rate
2. Ratio
3. Proportion



Ratio  
▪ a numerical expression of a relation in size 

between 2 random quantities.
▪ numerator is not a component of 

denominator.
▪ Calculated result may be equal to 1 or <1 or 

>1
Eg. Ratio between x and y ,
       Male and female ratio





Proportion  
▪  is a special form of ratio

▪ indicate the relation in magnitude of a part 

   as a  whole

▪ numerator is always part of denominator.

▪Can never take values  <0  or  >1



    Proportion of children with scabies

= no. of children with scabies at a certain time × 100 
   total no.of children in village at the same time   





▪  Both ratio and proportion are dimentionless. 

▪ They have no unit of measurement. 

▪ The units of both numerator and 

    denominator are canceled out.



Rate

▪ measure occurrence of some particular event

▪( development of disease or occurrence of death) 

▪in a population during a given time period

▪Rate is the risk of developing the condition.



Death rate =    no. of death in one year  × 1000
                               mid-year population 
 
▪ usually expressed per1,000 or 10,000 or 
   100,0000  to  avoid fraction

Categories of rate
-CDR, CBR 
-Standardized rate (direct, indirect)
-Specific rates



three important aspects

▪  persons in the denominator must reflect the   
population from which the cases in the
numerator arose.

▪  persons in the denominator must be “at risk” 
for the event

▪ counts in the numerator and denominator 
should cover the same time period.
 



Time



For instance,annual death rate is a measure of risk of 
dying in a given year among the peopole in a defined 
area.
Rate is express in it’s specific units.
The denominator used for rate is not population 
observed,but rather, Mid year population  (average 
population size which would encompass the entire one 
year period)- Average person year of observation.
The concept inherent in rate estimation is the time 
dimension within which disease or death occurs.



Rates   
▪  how fast the disease is occurring in a 
    population 

Proportion 
▪ what fractions of the population is affected 



Uses of Rates, Ratios and Proportions



Measure of disease occurrence/
Measure of disease frequency/

Measure of Morbidity

1. Prevalence  -Period prevalence
                            -Point prevalence
2. Incidence    -Incidence density 
                            or incidence rate

      - Cumulative incidence



▪   Prevalence 
         -  measures the proportion of   
            population that is in the diseased
            state at a specific time.
▪ Incidence 
         -  measure the rate of flow from the 
           disease free state to the diseased state.        



Prevalence
Definition : Prevalence is the proportion of the 
population that has the disease at a certain point 
in time.

                                  
Number of individuals in the population  at that 

point in time

Number of people having the disease at a specific 
timeeP =



▪Proportion ,Dimensionless

▪Can never take values less than 0 or  

   greater than  1.

▪Useful in assessing the disease burden of a 
community and in projecting demands for 
medical services.



Prevalence 
1. Point prevalence
2.Period prevalence



Point prevalence : 

▪ Prevalence of the disease at a point in time.

(how much of a particular disease is present in a 
population at a single point in time)

▪ point may be a day, several days or even a few 
weeks



Period prevalence: 

▪ How much of a particular disease is 
present  in a population during a certain 
period  (over a longer period  may be a 
week, month , year ,decade etc.)

▪every person represented by the 
numerator had the disease at some time 
during the period specified. 
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Several factors can influence prevalence.

• The severity of the illness.

•The duration of illness.

•The number of new cases.   

•P  =I *D 

•I = Incidence

•D = Duration of illness



The magnitude of the disease prevalence depends on Incidence 
and duration of the disease.

P = I*D
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Increased by

•Longer duration of illness.

•Prolongation of life of patients without cure.

•Increase in new cases.

•In- migration of cases/ Susceptible.

•Out migration of healthy people.

•Improved in diagnostic facility.( Better 
reporting) 



Decreased by :
•Shorter duration of illness.
•High case fatality  rate from cases.
•Decrease in new cases.( Incidence)
•In-migration of healthy people.
•Out- migration of patients.
•Improved cure rate of cases.
•High prevalence,Low incidence-Diabetes.
•Low prevalence,High incidence-Common cold





Incidence

Incident cases are newly occurring cases.

Cumulative incidence : is the proportion of 
individuals in disease free state at the beginning of 
the period that move to the disease state during the 
period.

⬧ CI =

Numbers of individuals who get the disease 
during a certain period

Numbers of individuals in the population at the 
beginning of the period
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▪ Values range of 0 to 1.

▪CI is a simpler measure of the occurrence of 
disease or health status.
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Incidence Rate

-is defined as the number of new cases of a 
disease that occur during a specified period of 
time in a population at risk for developing disease



Incidence rate( Incidence density)

The sum of the time periods in the denominator  
is often measured in years and is referred to as 
person-years. (Person-Time)

⬧ I =

Numbers of new cases of a disease occur ring 
in the population  during a period 

Sum of the length of time of each individual at 
risk in the population



Person-time or risk time

▪ is the time during which that individual is in the 
study population 

▪ remains free from the disease.

▪the sum of the person-times contributed by all 
members of the population.
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▪The incidence rate is not a proportion like  

   prevalence

▪  numerator is the number of cases 

▪  denominator is the number of person-time

     units.













Measure of  Association

Absolute comparison

1. Risk difference (Attributable risk)

2. Attributable fraction(exposed)

3. Population attributable risk

4. Population attributable fraction

Relative comparison

1. Relative risk



Relative comparison

Relative risk  : is the ratio of the risk of occurrence of 
disease among exposed people to that among the 
unexposed.

Better indicator of the strength of association.
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RELATIVE RISK = Comparison of risk outcomes

RISK RATIO       = Ratio of risk outcomes

RR = 

“Incidence rate” of outcome among 

exposure cohort

“Incidence rate” of outcome among 

non-exposure cohort

a/a+b

c/c+d
RR = = Ie

   Ine



Attributable fraction

AFe = Iexp - Iunexp
Iexp

Attributable risk

AR = Iexp - Iunexp



Population attributable risk

AFP = IP - Iunexp



Population attributable fraction

AFP = IP - Iunexp
IP




