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Types of Study

Epidemiological studies can be classified as:

1. Observational:

investigator measures but not intervenes

Allow nature to take its course, 

‘Natural experiment’




Include descriptive or analytical studies 

2. Experimental:
 Investigator intervenes, changes exposure 

 or behavior status to study the effect.

Include special forms of analytical studies 

e.g. Randomized Clinical Trial

	Types of Study
	Alternative name
	Unit of study

	Observational studies
	
	

	   Descriptive studies
	
	

	        * Cross-sectional
	Prevalence
	individuals

	          *Ecological
	correlation
	Groups/Population

	Analytical Studies
	
	

	       Case-Control
	Case-reference
	Individuals

	       Cohort
	Follow-up
	Individuals

	Experimental studies
	Intervention
	

	     Randomized Controlled Trials
	Clinical Trials
	Patients

	     Field Trials
	
	Healthy peoples

	     Community Trials
	Community Intervention studies
	Community


Descriptive studies are limited to a description of the occurrence of a disease in a population 

Often the first step in an epidemiological investigation


Analytic studies analyze the relationship between exposure and disease outcome.

*Cross sectional and Ecological studies possess features of both descriptive and analytic study.

Observational Epidemiolgy

Descriptive studies 

Case reports/ case series

Most common type of studies published in the medical literature

· unusual medical occurrence

· Astute clinician finding unusual feature of a disease or Patient history may lead to formulation of new hypothesis

· 1961 case report: 40 yrs old pre-menopausal woman  developed a pulmonary embolism 5 weeks after oral contraceptives…..

· Case series: Gottlieb et al. (1981) described four young men with previously rare form of pneumonia and opened the way for a wide range of epidemiological studies on the condition that became known as
------------?

A simple description of health status of community, based on routinely available data or on data obtained cross-sectional surveys

e.g. maternal mortality trend in Sweden.
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Smoking patterns in Pacific Islands shows smoking is more common in rural areas compared to urban areas.

Prevalence of smokers

	Country
	Percentage of smokers
	

	
	Urban
	Rural

	Fiji
	
	

	   Melanesian

   Asian Indian
	66

42
	88

62

	Kiribati
	88
	84

	New Caledonia

Western Samoa
	76

57
	41

75


Cross-sectional or prevalence studies:

Cross-sectional studies measure the prevalence of disease

Measurement of exposure and effect are made at the same time. The unit of measurement is usually individuals.

Key question – does the exposure precedes or follows the exposure?

If the exposure data are known to represent exposure before any effect occurred then cause effect relationship can be studied.

Cross sectional studies are relatively easy and economical to conduct

Useful in describing the health status of population

and assessing health care needs of population e.g. National health surveys

For studying the relationship between exposure and disease Cross-sectional studies are useful when the exposure under investigation are the fixed characteristics of individual. such as: blood group and ethnicity.

Also useful in studying several exposures simultaneously in a sudden outbreaks of disease.

 Ecological or Co relational Studies:

Unit of analysis are populations or group of people rather than individuals.

Simple to conduct, looks at the two variables in a given population and see how strong is their correlation.

Compare between countries or between regions and communities of same country.

Example: Beer Consumption and Rectal Cancer
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No information on the individual. Is it actually people who drink beer who get rectal cancer?

(Individual link between exposure and effect cannot be made)

Is the exposure (e.g. Beer consumption) really a marker for something else?

(It is seldom possible to examine directly the various potential explanations for findings).

An ecological fallacy or bias results if inappropriate conclusions are drawn on the basis of ecological data. 

Ecological bias occurs when the observed association between variables at the group levels does not necessarily represents that exists at the individual level.

e.g. Suicidal rate among Christians

Uses of Descriptive Studies:

· They provide data regarding the magnitude of  disease load and types of disease problems in the community in terms of morbidity and mortality rates and ratios.

· They provide clues to disease etiology, and help in the formulation of an etiological hypothesis

· They provides background data for planning, organizing and evaluating  preventive and curative services

· They contribute to research by describing variations in disease occurrence by time, place and person.

COHORT STUDY:

Only conceptual outline
Case Control Study

- In recent years Case-Control Study has undergone spectacular transformation :
from a second rate study design to a much more efficient form of Cohort study.

- Extremely useful design for Resource constrained countries.

Conventional wisdom:

1. Cases are diseased people and controls are non-diseased people

2. Cases and controls should be very similar in other characteristics to achieve comparability. If they are not similar, they should be made so by ‘matching’.

3. Odds Ratio, the measure of effect in case-control study, estimates the actual Risk Ratio only when disease is rare.

All three are considered wrong by Modern Epidemiology.

(Statue of three lies)

Odds Ratio:

Odds:  The ratio of the probability of an event occurring to that of it not occurring

Two possible outcome  in a toss of coin = Head or Tail

Probability of getting a head on one coin toss = 1 out of 2 = 50%

Probability of not getting a head on coin toss= 1 out of 2= 50%

Ratio of probability of getting head  with probability of not getting head 

=  .5/.5 = ½    = 1:1


         ½

= Odds of getting a head on a coin toss

Two possible outcome in an exposed or unexposed  individual =  disease or no disease

Odds  in the context of disease occurrence


= Ratio of probability of getting disease with  that of not getting disease

Example: eating pork dish and diarrhea



         Disease



Yes

No


Yes
16 (a)

  4 (b) 
20

Exposure


No
2 (c)

18 (d)
20



18

2           40



Exposed population

Probability of getting diarrhea in the exposed = 16/20

Probability of not getting diarrhea in the exposed = 4/20

Odds of getting diarrhea in the exposed = 16/20 
= 16:4= a/b




                      4/20

Unexposed population

Probability of getting diarrhea in unexposed= 2/20

Probability of not getting diarrhea in the unexposed= 18/20

Odds of getting diarrhea in the unexposed = 2:18 = c/d

Odds Ratio = Ratio of the odds of developing disease in the exposed and the unexposed


= a/b 
= ad/bc


    c/d

Disease



Yes

No


Yes
16 (a)
               4 (b)
20

Exposure

   X


No
2 (c)

18 (d)
20



18

22
40

Odds Ratio = Cross Product Ratio  =     16/4  
=   16 x 18






      2/18
          
       2 x 4

Odds ratio is an approximation of Risk Ratio. 

Risk Ratio is a preferable measure for etiologic research.

But in case control studies the measure of effect is Odds Ratio instead of Risk Ratio. 

Why? Why don’t we measure risk ratio directly in Case control study?

Because we have information about Case and Control only.  We do not have information about the total population of exposed and unexposed group.



Case
     Control     Total


Yes
a

b
?

Exposure


No
c

d
?


         a+c

b+d

Since risk ratio = a / a+b
         Odds Ratio = a/b


            c /c+d  

                c/d


In this situation the odds ratio is equivalent to Risk ratio only when b ~ a+b and d ~c+d

This can happen only when disease is very rare. 

Going back to our example, we can view or design it either as a retrospective cohort study – forming groups on the basis of exposure and following them through with the help of case histories to see how many cases of diarrhea appeared in the exposed and the unexposed

From this study we get RR = 16/20 = 8







     2/20

Or for a  Case Control Design

18 cases and 22 non-cases enrolled in the study 

18 cases asked about exposure history

16 cases exposed to pork 

2 cases not exposed

22 non-cases asked about exposure history

4 non-cases exposed

18 non-cases not exposed

Odds Ratio =
   16/4
 
= 36

    2/18

Interpretation: The odds of getting diarrhea in the pork eaters is 36 times higher than in the non-pork eaters

The value of Relative Risk and Odds Ratio is wide apart -  8 vs. 36

In this case Odds ratio is not giving us correct estimate of Risk ratio

It would have been a mistake to conduct case control study in this situation.

Question: Why the value of Odds ratio is so far away from Risk Ratio

Answer:   Because here  b (4) is not equal to  a+b (20) even though d (18)  is not 

very different than c+d (20)

In other words the disease is pretty common 18/40= 45%

If the disease is rare <10% the RR and OR would be similar

Disease



Yes

No


Yes 
3

17

20

Exposure

   


No
2 

18   

20



5

35

40

    Disease proportion 5/40  = 12.5%

RR=       3/20

= 1.5

 
OR = 3 x18
= 1.59



2/20


   

         2 x 17

Therefore the case control studies were deemed unsuitable for many infectious disease having high prevalence or incidence. Useful for chronic life style diseases.

Sample size determination in

 Epi info.

Review Questions:

1. Enumerate the advantage and disadvantage of different study designs

2. Outline the Difference between Risk Ratio and Odds Ratio

3. List the factors influencing sample size determination.
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