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Introduction to Epidemiology  

Epidemiology: the study of the distribution and determinants of health states or events in specified 
populations. Used to prevent and control health problems of people in a community or an area, 
rather than individuals. Provides data for directing public health and health promotion action 

The Scope of Epidemiology (six main areas) 

1. Determining the extent of disease/ill health in the community (what is the burden of disease in 
the community? How is it distributed? etc.) to aid in the planning of health services and programs. 

2. Identifying the cause of ill health and the risk factors for disease to intervene to prevent morbidity 
and mortality from the disease, via prevention programs (development of ways to reduce or 
eliminate exposure to those factors. 

3. Studying the natural history and prognosis of ill health to know when and how to intervene and 
whether our interventions make a difference. 

4. Investigating disease outbreaks or epidemics. 
5. Evaluating existing and new preventive and therapeutic programs and services.  
6. Providing the foundation for developing public policy and regulation around information on the 

causes of ill health, factors that help to maintain good health & provide governments with the 
basis on which to implement policies that help to maintain the health of the whole community. 

Descriptive Epidemiology: describing health states and events and their distribution (health states or 
events are present in excess in the population under study) 

Distribution of a condition in a particular population is determined by asking who has the condition, 
where they are, and when they had it 

Person: counting the number of people involved. The number of people affected must be related to 
the size of the population through the calculation of risks or rates as well as the characteristics of the 
people in the population (age, sex, socio-economic status, education, occupation or income) or 
characteristics of health-related behaviours such as smoking, alcohol consumption or sun exposure. 

Place: describing the geographic distribution of a condition assists in determining those who may 
benefit from health-related interventions and provide pointers as to possible determinants or risk 
factors.  

- Place may include place of residence, schools and workplaces, or birthplaces. Administrative 
descriptors of place such as local government area, city, state, or country may also be useful.  

- Analysis of data by place may provide clues as to the source of an infection or an environmental 
exposure and to the possible means of transmission. 

Time: looking at the occurrence of a health state over time can be used to predict what may occur in 
the future, provide clues as to what is causing a change in the condition’s occurrence & examine the 
effectiveness of policies or programs. 
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Systematic Error (Validity): bias occurs if there is a systematic tendency by a study to produce results 
that deviate from the truth. It is vital for researchers to identify the potential size and direction of the 
bias in interpreting a study’s outcome. Two main types of systematic error: 

Selection (Ascertainment) Bias: occurs when the participants are not representative of the target 
population, and when there is a systematic difference between the characteristics of the participants 
and those not selected for a study. 

- Randomisation of participants assures that the groups are comparable, provided that the study is 
large enough. 

Measurement (Information) Bias: occurs when individual measurements or classifications of the 
exposure or the study outcome are inaccurate. (e.g. when specimen of intervention and control 
groups are analysed randomly by different laboratories that in turn have different quality assurance 
practices - then bias is introduced) 

- Recall Bias: where there is a different recall of information by both cases and controls. Recall bias 
can either exaggerate or underestimate the degree of effect. If this type of bias occurs equally in 
the groups being compared, then there may be an underestimate of the true strength of the 
groups’ relationship. One approach to avoid recall bias is to appropriately frame the questions to 
aid accuracy of recall.  

Confounding Variables: when the relationship we are interested in is confused by the effect of 
something else.  

- an extraneous factor that is a determinant/risk factor for the study outcome or the exposure, 
exists in the study population & the effects of two exposures have not been separated it can 
therefore be incorrectly concluded that the effect is due to one factor rather than the other & can 
create the appearance of a cause-and-effect relationship, that does not in fact exist. 

i.e. studying the effect of smoking on lung cancer but not controlling for environmental pollution, 
another known risk factor for lung cancer, may also confound the relationship between smoking and 
lung cancer. 

Criteria for Causation: causality is assumed when one variable is shown to contribute to the 
development of the study outcome, and its removal is shown to reduce the frequency of the 
outcome.  

- Just because a statistical association exists between two variables, it does not guarantee that a 
causation exists between the two. 
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