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Outcome

� Structures of research articles
� Criteria for evaluating a clinical trial

� Evidence-Based Pyramid
� Types of Study Designs

�Observational study
�Experimental study
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Objectives

� After the current lecture you should be 
able to…

� Draw a figure of evidence-base pyramid

� Tell the difference between…

� Case-control study v.s. cohort study

� Longitudinal study v.s. cross-sectional study

� Cross-sectional study v.s. cross-over design



Evidence-Based 

Pyramid
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Evidence-Based Pyramid*
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NCEP ATPIII for Hyperlipidemia

C
Observational and 
metabolic studies

D
Clinical experience

B
Smaller RCTs and 
meta-analyses of 

other clinical trials

A
Major randomized 
controlled clinical 

trials (RCTs)
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Standards of Medical Care in DM(1/4)

A
Well-conducted, 
generalizable, 
randomized controlled 
trials that are 
adequately powered: 
Multicenter trial, meta-
analysis that 
incorporated quality 
ratings in the analysis, 
critical appraised 
nonexperimental
evidence, well-
conducted randomized 
controll trials
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Standards of Medical Care in DM(2/4)

B
Well-conducted cohort 
studies or their meta-

analysis
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Standards of Medical Care in DM(3/4)

C
Poorly controlled or 
uncontrolled studies 
(with methodological 
flaws), case series or 

case reports
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Standards of Medical Care in DM(4/4)

D
Expert consensus or 
clinical experience



Types of Study 

Designs

Observational Studies

Experimental Studies
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Frameworks of Studies

Drawing conclusions about the meaning of 
the study for individuals or situations not 
included in the study

Extrapolation

Drawing conclusions about the meaning of 
the differences for those subjects within 
the study

Interpretation

Comparison of the results between (or 
among) the study groups

Analysis

Determination of the outcomes of interest 
in the study groups

Assessment

Selection of individuals for study groupsAssignment
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Case Report / Case Series

� Observations of a single (case report) or 
small number (case series) of patients

� Used to report rare/unique situations 
occurring in practice

� Lead to new hypothesis

� No comparable group

� No research hypothesis

� Interpretation and application must be done 
cautiously

Observational Studies
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Paragraphs of Case Report

� Introduction
� Case report(s)…the main story

� History
� Clinical features
� Investigations
� Treatment and outcome
� Progress

� Discussion…review of literatures
� Arguments, Message
� Recommendation from the authors

� Conclusion or summary

Observational Studies
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Quiz 1

� Dr. L has a DM patient with cellulites treated 
with Linezolid. After taking Linezolid for 10 
days, the patient’s teeth color turned darker 
and darker.

� He is concerning if this effect can be cause by 
medications. The only possible and time-
relevant drug is Linezolid. 

� Please try to find a primary literature regarding 
this issue and give an answer.

� Keywords: Linezolid, tooth discoloration
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Quiz-1 Answer
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Cross-Sectional Studies

� Prevalence studies
� Providing information for particular 

condition, disease stage or diagnosis

� Single point of time; no follow-up
� Association, not causal relationship

Observational Studies
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Example
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Epidemiologic Studies

� Include case-control and cohort studies

� Done either retrospectively or prospectively

� Designed to identify associations between 
exposure to certain factors and development of 
diseases

� Results must be considered in the context of 
possible confounding variables
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Case-Control Studies

� Retrospective
� Two types of subjects:

� Case: individual with the disease or outcome
� Control: individual without the disease or outcome

� Can be matched or unmatched
� Rare disease, conditions developed over a 

long-period of time, investigating risk factors

� With a preliminary hypothesis
� Depends on high-quality medical records and 

availability of control

Epidemiologic Studies
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Case-Control Studies*

病例病例病例病例 對照對照對照對照

暴露暴露暴露暴露 未暴露未暴露未暴露未暴露 暴露暴露暴露暴露 未暴露未暴露未暴露未暴露

Current

Time Flow

Epidemiologic Studies

Retrospective
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Case-Control Studies*

Draw conclusions about the use for 
women not included in this study, e.g. 
different dosages or with different 
characteristics

Extrapolation

Draw conclusions about the meaning of 
unopposed estrogen use for women 
included in the study

Interpretation

Calculate the odds Analysis

Determine whether and how each woman 
took estrogen previously 

Assessment

Case: currently endometrial cancer 

Control: No endometrial cancer 

Assignment

Epidemiologic Studies
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Cohort Studies

� Prospective mostly; some retrospective
� Cohort: a group of individuals who share a 

common experience
� Cohort study: follow two groups from the start 

of the study 
� A cohort with the characteristics under study
� A cohort without that particular characteristics

� Appropriate if interesting in the causes, course, 
and possible risk factors of a disease

� Long follow-up

Epidemiologic Studies
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Cohort Studies*

暴露暴露暴露暴露 未暴露未暴露未暴露未暴露

反應反應反應反應 沒反應沒反應沒反應沒反應 反應反應反應反應 沒反應沒反應沒反應沒反應

Time Zero

Longitudinal

Time Flow

Epidemiologic Studies
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Cohort Studies*

暴露暴露暴露暴露 未暴露未暴露未暴露未暴露

反應反應反應反應 沒反應沒反應沒反應沒反應 反應反應反應反應 沒反應沒反應沒反應沒反應

Time Zero

Longitudinal

Time Flow

Epidemiologic Studies

Current Retrospective

Current Prospective
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Cohort Studies*

Draw conclusions about the use for women 
not included in the study

Extrapolation

Draw conclusions about the meaning of 
estrogen use for women in this study

Interpretation

Calculate the probability of cancer in two 
cohorts

Analysis

Follow the subjects to see the development 
of endometrial cancer

Assessment

Cohort A: estrogen user

Cohort B: women who are not used 
estrogen

Assignment

Epidemiologic Studies
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Quiz-2

� What kind of epidemiologic study could 
this be?

1. Case-control study
2. Cohort study
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Quiz-2 Answer

Cohort 1: Subjects 
who initiate 
pioglitazone (for DM)

Cohort 2: Subjects 
who initiate 
rosiglitazone (for DM)

Response: Hospitalization for MI



Types of Study 

Designs

Observational Studies

Experimental Studies
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Crossover Design

� Subjects itself as their own comparison
� Less sample size required

� Carry-over effect� Wash-out period 
required

� Time effect

Experimental Studies
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Randomized Controlled Trial

� Gold standard of clinical research
� Designed to determine causal relationships
� More verifiable, reproducible
� Enrollment of subjects
� Randomly assignment
� Control group: active control > placebo > null
� Sometime blinded: patient, evaluator

� Resources consuming: time, economic, human
� Selection of study sample

Experimental Studies
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Randomized Controlled Trial*

Draw conclusions about the use for 
women not included in the study

Extrapolation

Draw conclusions about the meaning of 
estrogen use for women in this study

Interpretation

Calculate the probability of cancer in two 
groups

Analysis

Follow the subjects to see the 
development of endometrial cancer

Assessment

Treatment: estrogen given

Control: placebo given

Assignment

Experimental Studies
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Randomized Controlled Trial
Experimental Studies
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