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Today 

ÅBriefly review some common clinical 
research designs

ÅHighlight some strengths and weaknesses 
of each 

ÅHelp set the stage for the next webinar:  
thinking about research questions and 
what kind of design would work best 
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Very high level -
Two Basic Designs:

ÅExperimental studies

ïIn clinical research, these are generally referring to 
Clinical trials

ïTreatments are assigned randomly ïin this way, 
participant groups are generally comparable with 
respect to unmeasured baseline characteristics 
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Non-experimental or Observational 
Studies

Cohort studies 

Case control studies

Cross-sectional studies

Case studies (or a series of case studies)

Prospective vs. Retrospective studies



Evidence pyramid

ÅThe levels of evidence pyramid provides a way 
to visualize both the quality of evidence and the 
amount of evidence available

ÅSystematic reviews are at the top of the pyramid 
- they are the highest level of evidence and the 
least common 

ÅGoing down the pyramid, the amount of 
evidence increases as the quality of the evidence 
decreases
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Evidence pyramid



Missing?

ÅOther types of evidence?

ïQualitative research

ïLived experience of patients (aka patient 
engagement or patient oriented research)

ïOthers?
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Nonexperimental Designs

ÅCohort studies participants are classified 
according to their exposure status and 
followed forward in time to ascertain 
disease incidence

ÅCase-control studies participants selected 
according to their disease status
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Cohort Study

ÅInvestigator defines 2 or more groups of people 
that are free of disease and that differ according 
to the extent of their exposure to a potential 
cause of the disease

Women who use Video Display Terminals and a 
second group who do not.  Follow forward to 
determine incidence of miscarriage, still births, 
etc



Well known example 

ÅFramingham Study is a population-based, 
observational cohort study that was 
initiated by the United States Public Health 
Service in 1948 to prospectively 
investigate the epidemiology and risk 
factors for cardiovascular disease

Åhttps://www.bmc.org/stroke -and-
cerebrovascular-
center/research/framingham-study
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Cohort Study
exposure state
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Advantages

ÅTx. not withheld from people

ÅNo one is subjected to potential hazard

ÅParticipants can be matched for potential 
confounders

ÅEligibility criteria and outcome 
assessments can be standardized

ÅLess expensive than RCT

ÅCan estimate the timing and directionality 
of events
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Disadvantages

ÅMay be difficult to obtain controls if 
therapy is popular or if most people have 
been exposed
ÅConfounding may be an issue
ÅMay be expensive
ÅFor rare disorders, large sample size 

needed
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Case Control Study

ÅUsually retrospective

ÅStarts with the identification of a group 
(cases- people with a particular illness or 
condition)

ÅControls (individuals without a particular 
illness or condition)

ÅThe level of exposure is measured 
between the two groups and compared
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Case-control
disease state
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Examplesé

ÅSmoking and lung cancer

ÅTanning and melanoma

Certainly not possible to randomly assign 
people to smoking or tanning and observe 
whether they develop cancer

Often uses hospital records to look back 
over time 



Advantages 

ÅGood for studying rare conditions or 
diseases

ÅLess time needed to conduct the study 
because the condition or disease has 
already occurred and generally fairly easy 
and cost effective 

ÅLets you simultaneously look at multiple 
risk factors

ÅUseful as initial study to establish an 
association 17



Disadvantages 

ÅThe main problem with case-control 
studies is that they are not as reliable as 
studies that record data in real time, 
because they look into data from the past

Å'Recall bias' When people answer 
questions about their previous exposure to 
certain risk factors, their ability to recall 
may be unreliable
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Selection bias 

ÅThe cases and controls selected for study may 
not truly represent the disease under 
investigation

ÅAn example of this occurs when cases are seen 
in a teaching hospital, a highly specialized 
setting compared with most settings in which 
the disease may occur. The controls, too, may 
not be typical of the population. People 
volunteering their data for the study may have a 
particularly high level of health motivation.
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Cross Sectional

ÅThe information is collected from each 
subject at one point in time (snap shot)  
Looking for prevalence

ÅFlu shot:  who was immunized vs. not

ÅMost survey studies are also cross 
sectional 



Advantages and Disadvantages?

ÅGenerally easy, inexpensive and quick 

ÅCaptures a specific point in time

ÅContains multiple variables at the time of 
the data snapshot

ÅThe data can be used for various types of 
research
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Challenges

ÅCannot determine cause and effect

ÅData captured at the point in time may 
not be representative 

ÅGenerally canôt observe trends over time
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Case Study

ÅInvestigator simply reports that one or 
more of her depressed patients developed 
arrhythmias while taking tricyclic 
antidepressants

ÅNo comparison group is included

ÅReader makes own conclusions

ÅThought provoking, may be hypothesis 
generating
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Experimental Design
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Randomized Controlled Trial

ÅStroke patients currently receiving physio 
are randomly assigned to receive or not 
receive transcutaneous stimulation

ÅAfter defined time period, they are 
compared on walking speed (continuous 
outcome) and presence or absence of 
footdrop (discrete outcome)
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RCT
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Double Blinding
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Major Features of RCT

ÅParticipantsô 
allocation to Txs
or exposure are 
under the control 
of the investigator
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Advantages

ÅConfounders partially balance

ÅBlinding possible

ÅMost statistical tests based on 
assumptions of random allocation

ÅAllows some statement about cause and 
effect/measurable impact of treatment 
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Disadvantages

ÅExpensive in time and money

ÅVolunteers may not be representative

ÅPotentially effective Tx. is withheld from 
some

ÅParticipants may be subjected to a 
potentially dangerous therapy



Final thoughts: Choice of Design

ÅIs dependent on your research question 

ÅThink about research questions early!

ÅSearch the literature

ÅThink about the kind of design that might best work for 
your question 

ÅThink also about practical feasibility issues ïwhat time, 
money, human resources, potential data or participants 
do you have? 

31


