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Figure 3 Structural Equation Model Showing the 
Relationship Between Family Processes, Child 
Characteristics, and Achievement for Girls Aged 6 to 11 years
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Thornley S (2012) 
Causation and Statistical 
Prediction: Perfect 
Strangers or Bedfellows? 
J Biom Biostat 3:e115. 
doi:10.4172/2155-
6180.1000e115
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Exposure Outcome

History Future

Population

Smoking Lung cancer

High carbo diet Diabetes mellitus

Oral mouth wash Oral cancer

To proof causation, exposure must precedes outcome
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Population

Exposure 1

Disease

No Disease

Exposure 2

Disease

No Disease

No intervention Intervention done
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Design

Observational

Cross 
sectional

Case-control

Cohort

Experimental

Animal Trial

Clinical Trial

Community 
Trial

Measure exposure & outcome & the same time 

Fix the outcome. Measure the exposure

Fix the exposure. Measure the outcome
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Meta-
analysis

Systematic 
review

Randomised 
controlled trial

Cohort

Case control

Case report

Expert opinion

Kulliyyah of Medicine
International Islamic University Malaysia 19th	August	2013 33



25/10/13

8

Kulliyyah of Medicine
International Islamic University Malaysia 25	October	2013 34

Kulliyyah of Medicine
International Islamic University Malaysia 25	October	2013 35



25/10/13

9

Kulliyyah of Medicine
International Islamic University Malaysia 25	October	2013 36

All Malaysian

Household up to strata 6

List of Enumeration Block & Living Quarters

Enumeration Block & Living Quarters

All household in the selected Living Quarters
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SamplingSampling
RandomRandom

Non 
random

Non 
random
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Random – equal 
chance to be selected
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RandomRandom

SimpleSimple

SystematicSystematic

StratifiedStratified

ClusterCluster

MultistageMultistage
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The ideal method. Randomly sample 10 students from 
a class of 50 students. 

Follow certain pattern, order. Only first sample is random.

Study population divided intro strata. All strata 
selected. Portion of sample in each strata sampled.

Study population divided intro clusters. Assume all clusters 
are the same. Not all clusters selected. Only some will be 
sampled.

Several sampling techniques applied at different stage.
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Non randomNon random

ConvenienceConvenience

PurposivePurposive

QuotaQuota

SnowballSnowball
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Haphazard. Grab sampling. No rules. Just get 
the sample.

Non representative. Convenience but with 
certain purpose. E.g. diabetic patients on single 
insulin therapy.

When the sampling stop after achieving certain 
size.

Sample by reference or recommendation.
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All Malaysian

Household up to strata 6

List of Enumeration Block & Living Quarters

Enumeration Block & Living Quarters

All household in the selected Living Quarters

State & location (urban or rural)

Enumeration Block & Living Quarters

Proportionate to size
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www.jamalrahman.net
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