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Not all studies 
are created 

equal…

https://www.vox.com/2015/1/5/7482871/types-of-study-design
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YES NO
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YES NO

YES

YES

NO

NO

Case reports & series
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Bias = deviation from truth

• all observational studies have bias
• Selection
• Information/measurement
• Confounding
• Performance
• …
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Descriptive studies

• Case reports
• Case series

NO

NO

8

• Least publishable unit in medical literature
• Single observation that may prompt further investigation

– Early signals of benefits, harms, value
– Recognising new / rare conditions

• Unrepresentative of population
• BUT sometimes important!

https://www.care-statement.org/case-reports
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https://www.care-statement.org/case-reports
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Case series

Multiple individual cases in one report

May generate hypotheses for further research

Not generalisable

Often retrospective

No control group
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Descriptive studies:

Advantages

Data often already available

Inexpensive

Few ethical difficulties

Useful for rare conditions

Powerful advocacy tools

Disadvantages
Unclear temporal 
associations

No control grp

No cause/effect conclusions

Built in bias
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McBride WG Thalidomide and congenital abnormalities. Lancet 
1961;ii:1358
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Analytical studies

NO

YES NO
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Cross-sectional studies

“Snap-shot in time”

Prevalence - describes the 
health of populations.

Outcome and exposure at 
the same time
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Case-control studies

“Thinking backward”
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Case-control 
studies
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Case-control  studies

Advantages
efficient: time, money, 
effort

Can examine multiple 
risk factors/exposures

Useful if outcome is rare 

…and  in diseases with 
long latency period

Disadvantages
Recall/information bias

Survivor bias

Difficult selecting controls

Cannot determine rate of disease

Inefficient if exposure rate low
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Cohort studies

“Looking forward in time”
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Cohort study design
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Cohort studies:

Advantages
Can investigate multiple outcomes of 
exposure

Good for investigating rare exposures

¯ risk of survivor bias

If prospective: allows calculation of 
incidence rates, relative risks and 
confidence intervals

Disadvantages

Need large numbers for rare exposures

Selection bias

Retrospective: Recall/information bias
No control over variable/data collection

Prospective: Loss to follow-up, Expensive
Time consumptive
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Limitations of all observational 
studies

• Can usually only suggest association between a risk factor and an 
outcome (e.g. pARDS)

• Cannot usually attribute causation
– Confounders = difficult-to-predict variables associated with both 

the cause and potential effect under study
– Can sometimes estimate causal effects

• Multiple regression
• Propensity score analysis 

– Kurth et al 2006; Am J Epidemiol; 163:262-7
• Sensitivity analysis: E-value 

– Haneuse et al JAMA 2019; 321:602-603
• “Big data” – registries etc with very large n
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Types of causal structures
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Experimental studies

Non-randomised 
trial: selection bias

Randomised 
controlled trial: 
Gold standard
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Non-randomised controlled trials

Resembles a 
cohort study.

Risk of 
selection bias
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Randomised 
controlled 

trials
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Systematic 
review / 
meta-

analysis
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Systematic review / meta-analysis

• Comprehensive survey of a topic
• primary studies of highest evidence level are systematically 

identified, appraised and summarised 
• explicit and reproducible methodology

• meta-analysis - results of included studies are similar enough 
statistically that the results are combined and entered as if it were 
one study.

• Better guide to practice than an individual study.
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Why choose an 
observational 
design?

Experimental studies 
too expensive, 
unethical, or unfeasible

Build hypotheses … May give answers Building block to the 
next step
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Planning 
your 

research… 
like baking 

a cake!
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… like baking a cake!

What do you want to bake and why?
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… like baking a cake!

Participants… 
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Procedures: research design, interventions, OMs

… like baking a cake!
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research… like baking a cake!
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