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Be able to differentiate
different types of
observational study designs

Know when to use different
study design based on
research question
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Critically appraise studies
based on study design

Learning
Objectives
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Social Research Methods (2nd ed). Alan Bryman. Pg75-77



Selection
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Before we talk about study
design, let’s review types of Bias...

Measurement/
Information

3

Confounding



VALIDITY RELIABILITY 
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Types of Internal Validity

CRITERIONCONTENT CONSTRUCT

Does the indicator
make intuitive

sense?

How to measure:
Survey or consensus
among experts. No

statistical test.

Degree to which
instrument

measures depth &
breadth of construct

or concept.

How to measure:
Survey or consensus
among experts. No

statistical test.

Degree to which
measure relates to a
criterion. Predictive. 

How to measure:
Statistical

agreement (e.g.
kappa, correlation)

Degree to which
measure relates to

other variables
within a

system/theory

How to measure:
Statistical measures

of association



VALIDITY 

External 

Internal 



Reliability

Slide used with permission from: Dr. Gavin McCormack. MDCH681 2020



Study Design
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Mitigating Risk of Bias

Measurement

Randomization
Restricting
Matching

Stratification
Modeling
Matching

Statistical

3

Blinding
Standardizing

Valid
Reliable
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Study Design

Mitigating Risk of Bias

Measurement

Randomization
Restricting
Matching

Stratification
Modeling
Matching

Statistical

Blinding
Standardizing

Valid
Reliable



Case-Control

Cohort

Case Series/Reports

Quasi-
Experimental

RCT

Systematic
Review



TYPES OF STUDY DESIGNS

Observational
Cohort

Case-control

Cross Section

Ecological

Experimental Randomized Control
Trials



Observational

Before-After

Experimental

Step-wedge

Natural
Experiments /
Quasi
Experimental



Shadish WR, Cook TD, Campbell DT. Experimental and Quasi-Experimental
Designs. 2nd ed. Wadsworth, Cengage Learning: Belmont; 2002.

In: de Vocht et al. BMC Medical Research Methodology (2021) 21:32
https://doi.org/10.1186/s12874-021-01224-x



Studies of associations between risk
factors and outcomes both measured at the
population-level, not the individual-level (unit
of analysis is communities, countries).

Ecological
Studies

OBSERVATIONAL



Ecological
Studies

Environmental Health: A Global Access Science Source 2003, 2:1



Ecological
Studies

Cheap & easy (usually use
existing data)

Can use aggregate data

Generate hypotheses

Strength Limitation

Inferring to individuals (ecological
fallacy)

Unclear confounding

Unclear temporality



Descriptive studies where data is collected at
one point in time (both exposure and
outcomes). 

Cross-
sectional
Studies

OBSERVATIONAL



Cross-
sectional
Studies

Head & Neck. 2020;42:1591–1596.



Cross-
sectional
Studies

Cheap & easy (usually) because
no follow-up

Good for describing burden

Generate hypotheses

Strength Limitation

Temporality is unknown

Prevalence-incidence bias

Unclear if disease/exposure
changes over time



Descriptive studies where cases and controls
are chosen and risk factors are examined
retrospectively.

Case-control
studies

OBSERVATIONAL



Case-control
Studies



Case-control
Studies

Can study rare diseases

Relatively cheap & quick

Examine multiple risk factors

Latency from onset long

Strength Limitation

Rare exposure

Measurement & selection bias

Can't assess incidence, risk or
rates



Descriptive studies where a group of
participants are followed over time.

Cohort
studies

OBSERVATIONAL



Cohort
Studies



Cohort
Studies

Can study temporality

Can study rare exposures

Examine multiple outcomes from
one exposure

Less subject to bias

Strength Limitation

Resource intensive

Attrition bias



Randomization
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Randomized Control Trials

Intervention /
Control

3

Observed over time

EXPERIMENTAL



Randomized Control Trials

https://en.w
ikipedia.org/w

iki/Jam
es_Lind
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Randomized Control Trials

Streptomycin



1

Design Components

Intervention / Control

2 Observe outcome

QUASI-EXPERIMENTAL



Quasi-experimental design components

E O XC



2 Natural Experiments

1
Quasi Experimental

3 Pragmatic Trials

Exposure to the event/intervention not manipulated by researcher

Exposure to the event/intervention not completely controlled by
researcher

Evidence of intervention in real-world setting

QUASI EXPERIMENTAL



1 Case study

2 One-group Pretest-Posttest

3 Posttest Control Group

4 Pretest-posttest Control Group

5 Interrupted time series

QUASI-EXPERIMENTAL DESIGNS



"...quasi-experimental study to evaluate the outcome of training
maternal and child health workers on common blinding childhood
diseases."

Data collected using questionnaires before and after (3
months) a training intervention.
Total and percentage scores before and after for each
participant. 

Olowoyeye AO, et al. O BMC Health Serv Res. 2019 Jun 27;19(1):430. 

QUASI-EXPERIMENTAL



"The aim of the present study was to assess the effectiveness of
implementing an educational module based on...guidelines on the
nurses' knowledge and self-confidence regarding central line
catheters (CVCs) caring, complications, and application."

100 oncology nurses from oncology units in two groups,
experimental group (N = 50) and control group (N = 50).
Participants completed a knowledge test and a self-confidence
scale before and after the educational program.

Abu Sharour L et al. J Vasc Nurs. 2018 Dec;36(4):203-207.

QUASI-EXPERIMENTAL



"The aim of this study was to implement and evaluate an evidence-
based intervention targeting staff to promote early mobilisation in
older patients admitted to general medical inpatient units."

Evaluate the impact of the staff intervention on the primary
outcome, patient mobilisation, over 3 time periods—pre-
intervention (10 weeks), during intervention (8 weeks) and post-
intervention (20 weeks).

Liu B et al.  Age Ageing. 2018;47(1):112-119. 

QUASI-EXPERIMENTAL



Natural study designs

Naturally-occurring dichotomy between a treatment and
comparator. 

Assess impact of population-level policies

Craig P et al.  J Epi Community Health. 2012; 66:1182-1186. 

QUASI-EXPERIMENTAL



Natural study designs - Example



Natural study designs - Examples

Objective: Explore removing fluoride from Calgary's water
on equity (socio-economic patterns of dental caries in
children).

Methods: Surveys of children in grade 2 and dental exam
conducted through schools before and after removal of
fluroide in Calgary water.

McLaren et al. Int'l JEquity of Health. (2016) 15:24



Natural study designs - Examples

McLaren et al. Int'l JEquity of Health. (2016) 15:24



Pragmatic study designs

Recruitment of investigators and participants, the
intervention (and delivery within trial), follow-up and
analysis are as close to usual care and setting as possible.

Drazen JM et al.  NEJM. 2016. 375(5): 454-463.

QUASI-EXPERIMENTAL



Ford & Norrie. N Engl J Med 2016; 375:454-463
DOI: 10.1056/NEJMra1510059



Pragmatic study designs
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QUASI-EXPERIMENTAL



Effect of Standardized Handoff Curriculum on Improved Clinician
Preparedness in the Intensive Care Unit. A Stepped-Wedge Cluster

Randomized Clinical Trial

Pragmatic study design - Example

Parent B et al.  JAMA Surgery. 2018; 153(5): 464-470

Objective: To determine the effect of a standardized handoff curriculum on
interclinician communication and patient outcomes.



Pragmatic study design - Example

Parent B et al.  JAMA Surgery. 2018; 153(5): 464-470



EFFICACY = EFFECTIVENESS



Choosing a design - considerations

1

2

3

4

5

Ethical consideration

Time & resource constraint

Sample size

Unit of analysis

Minimizing bias



BMJ, 2018. 363: k5094



Case-Control

Cohort

Case Series/Reports

Quasi-
Experim

ental

RCT

System
atic

Review

Less structure More structure
Advantages

Inquiry validity
Exploratory &
formative
Inductive power
Capture
unknown/unantici
pated elements

Disadvantages
Generalizability
Reliability
Comparative
analysis
Association &
causation

Advantages
Precision
Comparative
capacity
Reliability
Association &
causation
Confirmatory

Disadvantages
Inquiry validity
Resource intensive
Miss complexity
Real-world
applicability
(efficacy vs.
effectiveness

Adapted from: Public Health Research Methods. Eds: Guest & Namey. Page 49

         Mixed Methods        
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Study Design

Mitigating Risk of Bias

Measurement

Randomization
Restricting
Matching

Stratification
Modeling
Matching

Statistical

Blinding
Standardizing

Valid
Reliable



Selection
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Measurement/
Information

3

Confounding

TYPES OF BIAS



QUESTIONS


