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Epidemiological Study 
Design 

Learning Objectives 

• By the end of this session participants will be able to: 

– Compare the relative merits of different epidemiological 
study designs  

– Understand the key issues to consider when choosing an 
appropriate design to address a research question 

 

 

Epidemiological Studies  

• The main point of interest in epidemiological 
studies is to investigate the distribution and 
determinants of diseases and the causes for 
these.  

– There is a difference between Interventional and 
observational studies. 
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Recap: Types of study design 

 
 
 
 
 
 
 
 
 
 
 

 

Observational Versus Interventional 
studies 

• We can categorise all studies as observational or 
interventional: 

– Observational studies are used to describe the patterns of 
health and disease of a population, but without the 
researchers intervening to change the factors which may 
influence them. 

– Interventional studies are essentially experiments 
comparing a new intervention against an alternative, which 
is usually the standard care or a placebo.  
• Study participants are prospectively assigned to one of these groups. 

At the end of the study period, the outcome between the groups is 
compared to estimate the effect of the intervention. 

 

Epidemiological Studies (cont.) 

• Observational epidemiological studies can be 
subdivided into:  
– Case studies 

– Cross-sectional studies (prevalence studies) 

– Cohort studies (follow-up studies) 

– Case control studies 

– Ecological studies (correlation studies) 
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Descriptive versus Analytical Studies  

• Observational studies can be considered as descriptive 
or analytical, depending on their aims. These are both 
fundamental to epidemiology: 

– In descriptive studies, we only describe the distribution of an 
outcome. There is no attempt to characterise determinants 
of the outcome. 

– In analytical studies, we examine determinants of the 
outcome by analysing associations between potential risk 
factors and the outcome of interest. 

Quasi-experimental studies 

• Quasi-experimental studies share similarities 
with the traditional experimental design or 
randomized controlled trial, but they specifically 
lack the element of random assignment to 
treatment or control. 

Cross-sectional studies 

• Cross-sectional studies 
may be descriptive or 
analytical. 

• Descriptive cross-
sectional studies 
– In a descriptive cross-

sectional study, a group 
of people is selected 
from a reference 
population.  

– We measure outcomes 
at a particular point in 
time and summarise its 
frequency. 
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Cross-sectional studies (cont’d) 

• Analytical cross-
sectional studies 
– In an analytical cross-

sectional study, we 
measure the 
exposure(s) at the 
same point in time as 
the outcome.  

– The frequency of the 
outcome is compared 
among those with 
and without the 
exposure. 

 

Cross-sectional studies (cont’d) 

• The strengths of cross-sectional studies are 
that they: 

1. are relatively easy and cheap to conduct 

2. can provide important descriptive information on 
the distribution and burden of exposures and 
outcomes in a population 

3. can be used as first step in assessing a possible 
exposure-outcome relationship (to be confirmed 
or refuted in other studies) 

Cross-sectional studies (cont’d) 

• The weaknesses of a cross-sectional study are that 
they: 

1. are of limited use in establishing causal relationships 
between an exposure and outcome 

2. are prone to a number of biases including problems of 
non-response 

3. cannot easily establish the time-sequence of events 
unless exposure is fixed e.g. blood group, gender or 
genetic markers. 

4. are useful only for hypothesis generating (when used 
analytically) 
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Cohort studies 

• Cohort studies may be 
descriptive or analytical. 

• Descriptive cohort studies  

– In a descriptive cohort study, 
a group of people who do 
not initially have the 
outcome of interest is 
selected from a reference 
population. 

– We follow the participants 
over time and ascertain their 
outcome status.  

– At the end of the study 
period, the frequency of the 
outcome is summarised 

Cohort studies (cont’d) 

• Analytical cohort studies  

– In an analytical cohort 
study, a group of people 
who do not initially have 
the outcome of interest is 
selected from a population 
and we measure their 
exposure(s). 

– We follow the participants 
over time and ascertain 
their outcome status. 

– The incidence risk (or rate) 
for the outcome(s) between 
the individuals with and 
without the exposure is 
compared. 

Case-control studies 

• When carrying out a case-
control study: 

– We start by selecting from a 
population with the outcome 
of interest - these are known 
as 'cases'. 

– We then identify a group of 
people without the outcome 
who are representative of the 
population from which the 
cases originated - these are 
'controls'.  

– Information on past exposure 
is collected for both groups. 

– We compare the frequency of 
past exposure between the 
cases and the controls 
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Selecting the cases 

• This requires deciding on: 

– the case-definition 

– the source of cases, which can be 
population-based or hospital-based 

–whether the cases are incident or prevalent 

Selecting appropriate controls 

• Controls must be representative of the 
population which produced the cases.  

• Issues that need consideration are: 

– the source of controls 

– the number of controls groups to use 

– the number of controls per case 

– whether controls are to be matched to cases on 
selected potential confounders 

Nested case-control studies  

• Nested case-control is carried out by selecting 
among participants already enrolled in an existing 
cohort study or randomised controlled trial.  

• Useful for examining hypotheses arising within an 
existing cohort study or trial which require collecting 
new data on the exposure of interest since: 

– these data only has to be collected for the cases and 
controls rather than for the whole cohort population  

– existing data on the outcome of interest (and other 
exposure variables) from the main cohort can be utilised 
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Advantages of case-control studies 

1. Useful for studying rare diseases or those with 
long latent periods 

2. Can study multiple exposures for a single 
outcome' and 

3. Usually more time- and cost-efficient than 
cohort studies'. 

 

Disadvantages of case-control studies 

1. Prone to selection bias, particularly in the 
selection of controls'  

2. Prone to information bias, because exposure 
status is determined after the outcome has 
occurred  

3. Not suitable for studying rare exposures 

4. Cannot be used to estimate disease incidence or 
prevalence 

5. may be difficult to establish temporal sequence 
of exposure and outcome. 

Ecological studies 

• In the studies described so far, the outcome and the 
exposure are measured for each participant within the 
study.  

– This is known as an individual-based analysis since we are 
relating the individual-level exposure to the individual's 
outcome.  

• In contrast, for ecological studies, the outcome and 
exposure are measured at a group (or population) level - 
for example, indoor air pollution level.  

• This is done for a number of different groups, normally 
using data already available, such as routine surveys.  

• The relationship between the outcome and exposure 
measures at the group level is then assessed.  
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In Ecological studies: 

1. Routine data are often available at the group level but 
not at the individual level.  

2. Exposures can be measured at the group level, but are 
difficult or impossible to measure at the individual 
level. 

3. Useful for investigating differences between groups, 
and the effects of group properties, which can be 
important in public health. 

4. Exposures may act at the individual level, but have 
additional effects when exposed individuals are 
grouped together. 

Important Points… 

• Selecting the correct study design is an important 
aspect of the study design, however the scientific 
questions can only be correctly answered if the study 
is planned and performed at a qualitatively high level. 

• The decision as to which study design is suitable to 
answer a primary research question must be based 
not only on scientific consideration but also on issue 
related to resources, researcher’s capacity, and 
practicability. 

 

 

Important Points… 

• Important and justified ethical considerations may 
restrict studies with optimal scientific and statistical 
features. 

– A study under controlled conditions of the effect of 
exposure to harmful factors (such as smoking) would not 
be permissible for ethical reasons. 

• Only adequately planned studies give results which can be 
published in high quality journals.  

• Planning errors and inadequacies can no longer be corrected 
once the study has been completed.  

 



13-Jun-16 

9 

Important Points… (cont’d) 

• Depending on the study type, there are 
recommendations and checklists for presenting 
results. These may include: 
– A description of the population 

– The procedure for missing values and  confounders  and 

– information on statistical parameters 

• Recommendations and guidelines are available for studies.  

• Since 2004 the WHO has demanded that studies should be 
registered in a public registry such as www.clinicaltrials.gov 

 

 

 

Conclusion 

• When choosing a study design, you should 
think about the following issues. 

– Will you use pre-existing data or generate new 
data? 

– What is your hypothesis or research question? 

– Will you do an intervention? 

– Will you look at subjects over time, or at a single 
point in time? 

– Will you have a control group? 

 

 

Exercise 

• Identify a medical research article that uses either a 
clinical or epidemiological approach 

• Classify it according to the study type and design  

• Assess the study design based on criteria in Types of 
Study in Medical Research by Rohrig et al.   

• Be prepared to briefly discuss your article. 

 

 

http://www.clinicaltrials.gov/


13-Jun-16 

10 

Questions & Discussion 


