
UNDERSTANDING 

EPIDEMIOLOGICAL 

STUDIES  

Csaba P Kovesdy, MD FASN 

University of Tennessee, Memphis TN 

Memphis VA Medical Center, Memphis TN 

 



http://www.youtube.com/watch?v=PbODigCZqL8 

http://www.youtube.com/watch?v=PbODigCZqL8


Study design in epidemiological 

research: Summary  

• Observational studies 

 Descriptive or case-series 

 Case-control studies (retrospective) 

 Cross-sectional studies, surveys (prevalence) 

 Cohort studies (prospective) 

 Historical cohort studies 

• Experimental studies 

 Controlled trials  

 Studies with no controls 



Case series  

• Descriptive account of an interesting 
characteristic 
 In one patient 

 In a small group of patients 

• Usually involves patients seen over a short 
period of time 

• Does not involve controls 

• No research hypothesis 

• Leads to formulation of hypotheses, other 
types of studies 

 





Cross sectional studies 

 Analyze data collected at a single point in 

time 

 Provide information on status quo (e.g. 

prevalence of a condition, or disease 

characteristics) 
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Cross sectional studies 

 Cross sectional advantages 

Quick to complete, cheap 

 Cross sectional disadvantages 

Provides a snapshot in time, no information 

on disease process 

 Cannot examine outcomes 

 May lead to biased conclusions about disease 

progression (e.g. does DBP change with age?) 

 



Case control studies  

 Longitudinal, retrospective design 

 Starts with the outcome 

• Cases: those with the outcome 

• Controls: those without the outcome 

 Looks back in time to determine exposure 

 Differentiation between case control and 

case series not always easy 

• Presence of hypothesis  



Cases 

Study start 

Controls 

Exposed 

Exposed 

Unexposed 

Unexposed 

Direction of inquiry 



SCIENCE VOL 329 13 AUGUST 2010 



Case-control studies  

 Case-control advantages 

 Shorter 

 Cheaper 

 Useful to study rare diseases or diseases that take a 

long time to manifest, or to explore preliminary 

hypotheses 

 Case-control disadvantages 

 Difficult to control for bias 

May depend entirely on quality of existing records 

 Can be difficult to designate appropriate control group 



Cohort studies 

 Cohort: a group of people who have 

something in common and who remain 

part of a group over an extended period of 

time 

 In medicine this usually means a 

characteristic that is known to be a risk factor 

(e.g. CKD) 

 Outcomes determined after follow-up: 

longitudinal, prospective studies 
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Historical cohort studies 

 Same as cohort studies, but uses 

information that was collected in the past 

A.K.A. “retrospective cohort study” 

 Valid if data is complete and subjects’ 

status is ascertained 
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Cohort studies 

 Cohort advantages 

 Better to control sources of bias (prospective cohort 

studies) 

 Ideal for conditions that have high mortality or take a 

short time to develop 

 Cohort disadvantages 

May take a long time (cost, attrition) 

 Difficult if condition is rare (large number of subjects 

required) 



Case-control vs. Cohort 

 Can combine the two: case-cohort, or 

nested case-control study 

 Identifies cases and controls within an 

existing cohort 





Experimental studies, a.k.a. clinical 

trials 

 Controlled: intervention is compared to 

another intervention or to a placebo 

 Uncontrolled: describe investigators’ 

experience with an intervention, without a 

comparison group 

Strictly speaking these are not clinical trials 



Controlled clinical trials 

 Two groups that are identical and are treated the 

same except for the intervention of interest 

 Concurrent controls 

 Blinding (double blind, single blind) 

 Reduces the chances that the patient or the investigator 

“see” what they expect to see 

 Randomization procedure 

 Reduces the chances for bias 

 Best evidence for causal inference 
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Trials with self-controls 

 Patients are used as their own controls 
 Smaller numbers of patients needed 

 Vulnerable to the Hawthorne effect 
 Patients change their behavior and improve due to 

their participation in the study, and not because of the 
intervention 

 Patients may change over time 

 Prone to bias by carry-over effect 
 Variant: cross-over study 

 Less well suited to examine adverse events 
 



Trials with external controls 

 Controls can be patients in another study of the same or 
alternative intervention, or patients treated in the past in 
another manner (historical controls) 

 Can be used for conditions without a cure (AIDS, some 
malignancies) 

 Often used to explore a new/preliminary hypothesis 

 Disadvantage: other factors besides the intervention may 
have changed 
 Bias in patient selection 



RCTs 

 RCT advantages 

Best to use if goal is to determine the efficacy 

and safety of a treatment/procedure 

 least number of biases 

 greatest proof of causality 

 



RCTs 

 RCT disadvantages 
 $$$$$$$$$ 

 Duration 

 Hard to examine “established” treatments 
 Difficult to obtain funding, IRB approval 

 External validity (lack of) 

 Inappropriate design, study conduct 
 Unsuccessful randomization 

 Incomplete follow-up, drop-outs: decreased power 

 Crossing over: as treated vs. intention-to-treat 



 Questions 


