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Aims and Objectives

* Aims
— To provide the skills necessary to interpret and
critically appraise findings

* Objectives
— Epidemiology study design, case-control study
— Risk factors and CVD



Epidemiology

* |s the study of the distribution and determinants
of health and disease in populations

 Epidemiology can be used to identify
— patterns of disease (e.g., spatial, temporal)
— risk factors
— therapeutic targets
* Can guide
— health service provision
— public health policy
— clinical practice



Case-Control Study

* |s a type of observational study
* Case people with the disease
* Control people free of the disease




Case-Control Study Design

e Case selection

e Control selection

* Exposure evaluation
* Analysis

* Interpretation



Example: Case-Control Study

Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART

study): case-control study

Salim Yusuf, Steven Hawken, Stephanie tf}urlpuu, Tony Dans, Alvaro Avezum, Fernando Lanas, Matthew McQueen, Andrzej Budaj, Prem Pais,
John Varigos, Liu Lisheng, on behalf of the INTERHEART Study Investigators™

Summary

Background Although more than 80% of the global burden of cardiovascular disease occurs in low-income and
middle-income countries, knowledge of the importance of risk factors is largely derived from developed countries.
Therefore, the effect of such factors on risk of coronary heart disease in most regions of the world is unknown.

Methods We established a standardised case-control study of acute myocardial infarction in 52 countries,
representing every inhabited continent. 15152 cases and 14 820 controls were enrolled. The relation of smoking,
history of hypertension or diabetes, waist/hip ratio, dietary patterns, physical activity, consumption of alcohol, blood
apolipoproteins (Apo), and psychosocial factors to myocardial infarction are reported here. Odds ratios and their
99% Cls for the association of risk factors to myocardial infarction and their population attributable risks (PAR) were
calculated.



Example: Case Selection

Specific definitions
Inclusion? Exclusion?

Incident/prevalent?

Hospital/population based?

Participants

Study participants were recruited from 262 centres from
52 countries in Asia, Europe, the Middle East, Africa,
Australia, North America, and South America (web-
table 1; http://image.thelancet.com/extras/04art8001web
tablel.pdf). The national coordinator selected centres
within every country on the basis of feasibility. To identify
first cases of acute myocardial infarction, all patients
(irrespective of age) admitted to the coronary care unit or
equivalent cardiology ward, presenting within 24 h of
symptom onset, were screened. Cases were eligible if they
had characteristic symptoms plus electrocardiogram
changes indicative of a new myocardial infarction
(webappendix 1; http://image.thelancet.com/extras/
04art8001webappendix1.pdf).



Example: Control Selection

How many?

Inclusion/exclusion criteria

Hospital/population based?

Matching — individual or group?

At least one age-matched (up to 5 years older or
younger) and sex-matched control was recruited per
case, using specific criteria. Exclusion criteria for
controls were identical to those described for cases, with
the additional criterion that controls had no previous
diagnosis of heart disease or history of exertional chest
pain. The overall median interval from recruitment of
cases to inclusion of controls was 1.5 months. Hospital-
based controls (58%) were individuals who had a wide
range of disorders unrelated to known or potential risk
factors for acute myocardial infarction and were
admitted to the same hospital as the matching case.
Community-based controls (36%) were attendants or
relatives of a patient from a non-cardiac ward or an
unrelated (not first-degree relative) attendant of a cardiac
patient. In the remaining controls, 3% were from an
undocumented source and 3% were recruited through
the WHO MONICA study.*



Example: Exposure to risk factor

History of hypertension

History of diabetes mellitus

Abdominal obesity (waist/hip ratio)
Lipids (cholesterol, apolipoproteins, etc)
Exercise

Smoking

Vegetable and fruit intake

Alcohol intake



Case-Control Study: Analysis
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Interpretation: Association

* Association implies a statistical link between
exposure and outcome

* Significant association due to:
— Causation
— Chance
— Confounding
— Bias



Causation

* Causality implies that the exposure causes the
outcome

e Association does not equal causation

— e.g., there is an association between ice cream
consumption and hot weather, but eating ice-
cream does not cause hot weather!



Chance

The null hypothesis states t
observed in the sample is ©
T

ne probability that the nu

nat the association
ue to chance alone

| hypothesis is true is

usually reported as a p value

If the p value is sufficiently

low (often p <0.05)

then we may reject the null hypothesis, and

accept the alternate hypothesis: that the

association observed in the sample exists in the

wider population

— If p <0.05 we can be 95% certain that the observed

association is not due to cha

nce



Confounding

* This occurs when an association between an
exposure and an outcome is distorted by the
presence of a confounder

A confounder is a variable that is associated
with both the exposure and the outcome



Confounding

Coffee Association Myocardial
#
drinking Infarction (Ml)

Association Causal association

Smoking
Confounder



Bias

* Bias is a systematic error, e.g., in the
measurement of exposure or outcome

— Misclassification bias (e.g., 10% of smokers deny
their habit)

— Selection bias (e.g., healthy worker effect,
volunteer bias, follow-up bias)

— Measurement bias (e.g., instrument bias, recall
bias, observer bias)




Advantages: case-control study

Quicker and cheaper than cohort studies
Wide screen possible

Many risk factors can be studied
simultaneously

No drop out
Consistent techniques



Disadvantages: case-control study

Bias

Rare exposure disease

No incidence data

Temporal sequence difficulites
False negative potential
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