
Analytical Studies 

Learning Objectives:
· Describe the characteristics of analytic epidemiologic study design.
· Calculate and interpret measures of association. 
· Differentiate between attributable risk, relative risk and odds ratio.
Types of epidemiological Studies Designs :

I- Observational Studies:

A. Descriptive studies:
· 
Case report
· 
Case series
· 
Correlation studies 


Hypothesis generating
· 
Cross-sectional studies
B. Analytic studies: 
· 
Case control
· 
Cohort study        


Hypothesis testing



(estimate and/calculate risks(
Analytic Studies
Basic Question in Analytic Epidemiology:

· Are exposure and disease linked?
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1. Case-Control Studies
· It is an “observational” design comparing exposures in disease cases vs. healthy controls from same population

· Exposure data collected retrospectively
· It is the most feasible design where disease outcomes are rare 
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Basic steps in carrying case control study :
1. Identify the study group (cases) 

Define criteria for diagnosis and the criteria for inclusion and exclusion of cases
2.  Identify controls: (needed for comparison)
· Controls must be free from the studied disease.
· Controls must be matched with cases for certain characteristics, which are known to influence the outcome of the disease (confounding factors) e.g. age, sex, social class,….
Sources of controls:

1. General population

2. Hospital controls.

3. Special control series (Friends - neighbours- fellow employees or peers - family members)
· Ratio control to cases 1 : 1  up to 4 : 1 MCQ

Why we need control group?
To compare the exposure rate among both case and controls.
Direction of the study: to the past
Start with the Diseased persons not the Exposure
Summarize your data in 2x2 (association) table
· Summarize frequencies of disease and exposure 
· Calculate association
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*Summarize frequencies of disease and exposure
*Calculate association

Disease
Exposure Yes No Total
Yes (exposed) a b total #
exposed
No (unexposed) c d total #
unexposed
Total total # total # Total Population
with with no

disease disease





Proportion of smoking in cases and controls :
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Analysis for risk measurement :

· Exposure rates only can be calculated from the case-control design, but  not the incidence rates or relative risk. 
· For cases, exposure rate will be a/a+c and 
· For controls, exposure rate is b/b+d.  
Compare percent exposed among cases and controls :
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Exposure Controls

E1l 40
EO 60

Total 100





Issues in Analysis :

· Ascertain whether there is a significant statistical association. 
· Calculate chi-square test.
Odds ratio (OR) :

· Odds ratio (OR) or cross-product ratio (ad/bc) which can estimate the risk (strength of the association)
· It is equally useful as RR (when the disease is rare) which can not be derived from these studies.
Calculate odds ratio from the following table
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Framework of a case control design

Exposure Cases Controls

Exposed
Non exposed

% Exposed among cases = a

a+c
b

% Exposed among controls =n
+





Interpretation of (OR) odds ratio:
· >1 means the exposure is a risk factor.
· = 1 means the exposure is not associated with the disease.
· < 1 means the exposure is protective e.g vaccination
One of the classic studies was that of eight young women with cancer of the vulva—seen in one city in a short period of time. 
Thirty-two young women were chosen as controls, and both groups were given a series of questions and what finally separated the two groups was:
a question whether their mother had been given DiEthylStilboestrol (DES) pills while the young women were in utero 20 years earlier. 
The odds ratio OR was very large indeed.
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Control: diseased 4:1 
100% had the risk factor (exposure to the pills)

Risk factor is highly associated with the occurrence of the disease
Advantages of case control studies :

1. Easy to carry.
2. Quick and cheap.
3. Useful in early stages of the development of knowledge.
4. Can be used in rare diseases.
5. Allows the study of several risk factors.
6.  Useful in the study of disease with a long latency.
7. Does not require large samples.
8. Can prove  (because there is a comparison group) hypothesis ( E & D are related).
9. Can estimate risk (odds ratio).
Disadvantages of Case Control Study :

1. Can not calculate rates.
2. Not useful in rare exposure.
3. Liable to bias (false results) :
Types of bias:
· Selection bias
· Recall bias ( poor memory - selective recall)
· Information bias: poor designed tools for collecting data on disease or exposure 
Notes from the last year:
:B-analytical
1-Case control:

(Comparing exposures vs healthy controls from the same population 
(The most feasible design where disease out comes are rare
Basic steps in carrying  case control study :

1- identify the study gp (cases)

2- identify controls ( (must be free from any diseases & match with cases.

Sources of control

( general

( hospital

( special

*ratio control to cases (1:1( 4:1 ) MCQ

Analysis for risk measurements:

We can ONLY use 
Exposure rate (= a/a+c
NOT 
(Relative risk(RR) 
( Incidence rate

To compare % exposed among cases & controls :

% exposed among cases=a/a+c
% exposed among control =b/b+d

Odds ratio (cross – product ratio):

Measure the strength of the association 

It's = RR but we can not use RR in this study

Interpretation of OR ratio :

 > 1 (risk factor

= 1 ( not associated with a disease

< 1 -( protective

READ the examples carefully ( 

Advantages & disadvantages  : pg 4     
2- Cohort – studies:

Cohort = gp of ppls have a common characteristics

READ the examples carefully (
	Retrostrictive
	Perspective

	(both exposure & disease occurred 

( from past ( present

( quick

(cheap
	( exposure occurred but disease in the future

(from present( future

( time consuming

( expensive 


Here we use the relative risk to measure the strength of association(
 Relative factors RR= Ie/Io = a/(a+b)  /   c/(c+d)  
To measure the prevention of disease ( attributable factors 
AR= a/(a+b) – c/ (c+d)

READ the examples carefully (
Advantages & disadvantages(VIP): pg 10

Compression (VIP ) :pg 10-11
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