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Studies vs. Experiments

B In an experiment, we randomly assign
treatments to subjects.

= Eliminates confounding and enables us to make
cause-and-effect statements
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In an observational study, we only observe
subjects but do not actively interfere with them

= Much harder to find anything other than
associations
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Study Designs

= Observational Studies
= Case-series study
= Cross-sectional (prevalence) survey
= Case-control study
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= Cohort study
=@ Experimental Studies
= Randomized Controlled (Clinical) Trial
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Inferences

= Observational studies - inferences limited to
descriptions and associations; with carefully

designed analysis can make stronger inferences
(statistical adjustment)
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= h‘xper 1mental studies — cause and errect

In ALL studies — need careful definition of disease
(outcome) and exposure (risk factor)
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Which Design is Best

B Depends on the study question
B What is current knowledge on topic

1 How common is disease (and risk factors)
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Cross-Sectional Survey

B Observational study conducted at a point in
time

5 Advantages: Cost-efficient, easy to implement,
ethical
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& Disadvantages: No temporal information, non-
response bias
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Eross-Sectional Survey

B Is there an association between diabetes and
cardiovascular disease (CVD)?
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Piospective Cohort Study

= Observational study involving a group (cohort)
of individuals who meet inclusion criteria
followed prospectively in time for risk factor
and outcome information
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B Disadvantages: Need large numbers for rare
outcomes, confounding
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Cohort Study

= Is there an association between hypertension and
cardiovascular disease?

CVD
Hypertension <
2 N A CUD
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Cohort Studies

Identify a group of individuals that meet
inclusion criteria

1 Follow prospectively in time

51 Assess exbosure
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Cohort Studies

= Include persons exposed and not exposed to
risk factor at outset - usually persons are
disease free

= Can assess temporal relationship
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51 Problem if disease is rare (smallinumbers)

= Bias is less of an issue than in Case-Control
@ Confounding may be a problem
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e Framingham Heart Study

= 5000+ men and women enrolled in 1948
@ Longitudinal cohort study

& Exams every 2 years for cardiovascular risk factors
- surveillance
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& Ancillary studies - hearing, exercise, nutrition,
neurological studies

= 5000+ offspring & spouses enrolled in 1976
= Third generation enrolled in 2002
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Selection of Study Sample

Exposure Group

= Common risk factors - general population (e.g.,
Framingham Study)

B Rare risk factors - special exposure cohort (e.g.,
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soldiers exposed to agent orange)

Comparison Group

@ Similar on all other factors that might affect
outcome
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Case-Control Study

B Observational study involving individuals

with (cases) and without (controls) outcome of
interest

B Advantages: Cost and time efficient for rare
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outcomes

Disadvantages: Need careful selection of cases
and controls, bias
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Case-Control Study

= Is there an association between sleep position and
sudden infant death syndrome (SIDS)?

Sleep prone
SIDS
=
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Case-Control Studies

= Select subjects on the basis of outcome:
Cases have disease
Controls are free of disease
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& Compare groups with respect to proportions with
a history of exposure (possible cause)

= Investigation is retrospective in time
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Sampling

= Selection of Cases

= Need explicit definition to make cases as homogeneous as
possible

= Debate over whether cases should represent all persons
with disease or specific subgroup (limit inferences)
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@ Selection of Controls
= Should be comparable to cases (same exclusions)

= They represent non-diseased persons who would have
been included as cases if they had disease
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Features

B Retrospective design
m Cost and time efficient

1 Can get sufficient number of cases (useful for
rare conditions)
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B Can investigate array of exposures
@ Best for diseases with long latency
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Issues

B Ascertainment of exposure and disease status

= Both exposure and disease have occurred — hard to
establish temporal relationship

= Bias
m Selection bias — select cases or controls and some




image74.jpg
drop out — leaving groups not comparable
= Observation bias — knowledge of disease might

influence reporting of exposure (overreporting
among cases)

= Recall bias — retrospective (long term)
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Randomized Control Trial

= Experimental study where patients are
randomized to receive one of several
comparison treatments

5 Advantages: Gold standard from a statistical
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| Disadvantages: Expensive, requires extensive
monitoring, inclusion criteria can limit
generalizability
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Randomized Control Trial

= Is new drug effective in reducing hyperlipidemia
(high total serum cholesterol)?

Hyperlipidemia
/—\ Drug <
>
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Important Components of
Experimental Design

= Randomization!

@ Control group
= Placebo

= Blindino
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Takeaways

B Make sure you understand the difference
between an experiment and an observational
study.

B Make sure you can describe the basic types of
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studies.

& Make sure you can describe important
elements of an experiment.
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