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LECTURE OUTLINE

1. Definition and scope of epidemiology

2. Basic concepts

3. Measuring disease frequency

4. Comparing disease occurrence

Absolute comparisson

Relative comparisson
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Example: According to a study of 
deaths in Country X in 2014, 1034 
deaths of cervical cancer occurred 
among the rural women between 
the ages of 45-54.
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Example: Smoking was a risk 
factor or determinant for the 
greater number of cancer deaths 
among the rural women ages of 
45-54 in Country X.
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Example: According to 2014 
study in Country X, 1034 
cervical cancer deaths 
occurred among rural women 
between the ages of 45-54.
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Example: According to 2014 
study in Country X, 1034 
cervical cancer deaths 
occurred among rural women 
between the ages of 45-54.
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Example: As a result of the 
Country X study, free cervical 
cancer screening programmes
were implemented. They 
targetted women living in 
remote areas to find cancer in 
earlier stages and prevent death.9



Descriptive 
epidemiology

Analytic 
epidemiology
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RICHARD DOLL AND ANDREW HILL’S STUDY
ON THE RELATIONSHIP BETWEEN SMOKING AND LUNG CANCER
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Risk

Risk factor

Exposed group

Population at risk

Rate

Ratio

Proportion
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RISK

THE PROBABILITY THAT AN EVENT WILL OCCUR 

- AN INDIVIDUAL WILL BECOME ILL.
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RISK FACTORS  ARE OBSERVABLE OR 

IDENTIFIABLE PRIOR TO THE EVENT THEY 

PREDICT.

RISK FACTORS  CLASSIFICATION

MODIFIABLE / NON-MODIFIABLE

INDIVIDUAL / COMMUNITY

 LIFE STYLE ~ 50%

 ENVIRONMENTAL ~ 20%

 GENETIC ~ 20%

 HEALTH SERVICES ~ 10%

Risk factors contributing 
for non-communicable 

diseases

Life style

Environmental

Genetic

Health services
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EXPOSED GROUP

A GROUP WHOSE MEMBERS HAVE BEEN EXPOSED 

TO A SUPPOSED CAUSE OF A DISEASE OR HEALTH 

STATE OF INTEREST, OR POSSESS  A 

CHARACTERISTIC THAT IS A DETERMINANT OF THE 

HEALTH OUTCOME OF INTEREST.
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POPULATION AT RISK

- That part of the population which is susceptible to a disease.

- All those to whom an event could have happened whether it 

did or not.

- Those who are capable of having or acquiring the disease or 

condition in question /sometimes it may be necessary to 

exclude people which are not at risk/.
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RATE

A measure of the occurrence of a health event in a 

population group at a specified time period

𝑅𝑎𝑡𝑒 =
𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟

𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟
𝑥 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟

𝑅𝑎𝑡𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑠𝑒𝑠 𝑜𝑓 𝑠𝑡𝑢𝑑𝑖𝑒𝑑 𝑒𝑣𝑒𝑛𝑡

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑟𝑖𝑠𝑘 𝑓𝑜𝑟 𝑡ℎ𝑖𝑠 𝑒𝑣𝑒𝑛𝑡
𝑥 10𝑛

 Consistency between the numerator 

and the denominator. 

 The numerator should be part of the 

denominator. 28



TYPES OF RATES

CRUDE RATES

• consider the entire population

SPECIFIC RATES

• consider differences among subgroups of the population

ADJUSTED RATES

• adjust for differences in population composition
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RATIO

• Relation in size between two random quantities

• The numerator is not a component of the denominator

𝑅𝑎𝑡𝑖𝑜 =
𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 (𝑛𝑜𝑡 𝑎 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟)

𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟

𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝑆𝑒𝑥 𝑅𝑎𝑡𝑖𝑜 =
𝑓𝑒𝑚𝑎𝑙𝑒𝑠

𝑚𝑎𝑙𝑒𝑠
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PROPORTION

• Relation in magnitude of a part of the whole

• The numerator is always included in the denominator

• Usually expressed in percentage

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 =
𝑃𝐴𝑅𝑇 𝑜𝑓 𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑒𝑣𝑒𝑛𝑡

𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑒𝑣𝑒𝑛𝑡
𝑥 100 (%)
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PREVALENCE

The number of all current cases /old and new/ existing in 
a defined population at a specified point of time, or over 
period of time in a given population.

Point prevalence

Period prevalence

P𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑐𝑎𝑠𝑒𝑠 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑟𝑖𝑠𝑘
𝑥 10𝑛
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𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑐𝑎𝑠𝑒𝑠 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑟𝑖𝑠𝑘
𝑥 10𝑛
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INCIDENCE

The number of new cases occurring in a given 

population during a specified period of time.

𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑐𝑎𝑠𝑒𝑠 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒

𝑃𝑒𝑟𝑠𝑜𝑛 − 𝑦𝑒𝑎𝑟𝑠
𝑥 10𝑛

Sum of length of time 

during which each 

person in the 

population is at risk

Average size of the study 

population multiplied by 

the length of the study 

period
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CUMULATIVE INCIDENCE

Number of new cases of disease occurring over a specified period of 
time in a population at risk

(at the beginning of the interval).

• Simpler measure of the occurrence of a disease or health status.

• The probability or risk of individuals in the population getting the 
disease during the specified period.

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑐𝑎𝑠𝑒𝑠 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑟𝑖𝑠𝑘 𝑎𝑡 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
𝑥 10𝑛
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I = 3/33 x 100 = 9.1 cases per 100 person-years

CI = 3/7 x 100 = 43 cases per 100 persons

P (at year 4) = 2/6 x 100 = 33 cases per 100 persons
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ABSOLUTE COMPARISON RELATIVE COMPARISON

Indicates on an absolute scale how much
greater the frequency of the disease is in
one group compared with the other

Indicates how much more
likely one group is to develop
a disease than another

 Risk difference /Excess risk, 
Attributive risk of exposed/

 Ethiologic /Attributable/ fraction of 
exposed

 Population attributive risk

 Relative risk

 Odds ratio
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RISK DIFFERENCE

• Provides information about the absolute effect of the exposure 
or the excess risk of disease in those exposed compared with 
those nonexposed.

• Quantifies the risk of disease in the exposed group that can be 
considered attributable to the exposure by removing the risk of 
disease that would have occurred anyway due to the other 
causes /the risk in the nonexposed/

• The number of cases of the disease among the exposed that 
could be eliminated if the exposure were eliminated.

RD = Ie – I0
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ETHIOLOGIC /ATTRIBUTABLE/  FRACTION OF EXPOSED

The proportion of the disease in the specific population that 
would be eliminated in the absence of exposure.

An useful tool for assessing priorities for public health action.

𝐸𝐹 =
𝐼𝑒 − 𝐼𝑜

𝐼𝑒
𝑥 100
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POPULATION  ATTRIBUTABLE  RISK

• Measure of the excess rate of disease in a total study population 
which is attributable to an exposure.

• Determines the proportion by which the incidence rate of the 
outcome in the entire population would be reduced if exposure 
were eliminated.

• Helps to determine which exposures have the most relevance to 
the health of a community.

𝑃𝐴𝑅 =
𝐼𝑝 − 𝐼𝑢

𝐼𝑝
𝑥 100
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RELATIVE  RISK

• Estimates the magnitude of an association between exposure 
and disease.

• Indicates how many times the risk of developing disease by the 
exposed is greater than the risk of developing the same disease 
by the nonexposed.

• The larger the relative risk, the stronger the association between 
cause and effect.

𝑅𝑅 =
𝐼𝑒
𝐼𝑜
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RD = 49,6 - 17,7 = 31,9 per 100 000 person-years
EF = 31,9 / 49,6 x 100 = 64% 
PAR = 30,2 - 17,7 / 30,2 x 100 = 41,4%
RR = 49,6 / 17,7 = 2,8
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ODDS  RATIO

• Estimates the magnitude of an association between risk 
factor and outcome.

• Substite RR when we are not able to calculate the incidence 
rate among the exposed and unexposed because we have 
no data about the population at risk /in case-control 
studies/.

𝑂𝑅 =
𝑎 𝑥 𝑑

𝑏 𝑥 𝑐

disease

exposure
yes no total

yes a b a + b
no c d c + d
total a + c b + d a + b + c + d
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