STUDENT SHEET 5.5. Reading: How do we know if an association is significant or occurred by chance? 
You have learned that an odds ratio (OR) is used to show association between an exposure and an outcome.


Odds ratio: a measure of the strength of the association between an 

exposure and an outcome.

Review the figure below to remind yourself how the odds ratio is calculated.


	
	Cases

	Controls


	Exposed

	
a
	
b

	Not Exposed

	
c
	
d


Odds that a case was exposed:

number of cases exposed

=   a


number of cases not exposed
c

Odds that a control was exposed:

number of controls exposed

=    b


number of controls not exposed
d

Odds ratio:


a/c





b/d


“Cases are

a/c
  more likely to have been exposed than controls”


b/d


If we find an association (OR ≠ 1), then we need to determine whether that association is statistically significant or occurred simply by chance. In any case control study, we can only measure a sample of the total cases and controls in the entire population, so when we select subjects for the study, we try to get a good representation of the population. In general, associations that occur by chance are less likely when the sample size is large. Statistics, calculated from samples of the population, allows us to estimate the “true OR” found in the entire population.

STUDENT SHEET 5.5, continued

The 95% Confidence interval = error bar for odds ratios

	Traditional error bars
	95% Confidence interval

	[image: image1.png]



	A range of values that is believed to contain the true population OR with 95% confidence

Expressed as:

95% CI = [lower bound, upper bound]

	Often determined experimentally
	Calculated:
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In our analysis of data from the Smoking Behavior case control study, we will calculate the 95% confidence interval, which is a range of values for the OR that we are 95% confident contains the true OR of the entire population. Another way to say this is if we repeated the study many times, drawing a different sample from the population each time, 95% of the time the confidence interval would contain the true OR of the population.

Confidence interval: a range of values that is believed to contain the true OR with 95% confidence. It is a measure of how confident we are that the OR in our study reflects the true OR of the population.

The upper and lower bounds of the confidence interval are calculated using a complex formula involving the values of the OR and a, b, c, and d from the 2 x 2 table. In order for an association to be significant, the 95% confidence interval must not include the value 1. Remember, an OR = 1 means there is no association, so a statistically significant confidence interval should not include this value.

In general, ORs with small confidence intervals are more reliable than ones with large intervals. As the size of the study goes up, the confidence interval size decreases. 

STUDENT SHEET 5.5, continued

The formula for the 95% confidence interval is given in the table above. This range of values, along with the OR, will be calculated automatically by the computer when you query the smoking behavior database.

.

Although you will not need to calculate the confidence interval yourself, you will need to know how the confidence interval is used to determine if the association between an exposure and outcome is significant. If you remember only one thing about the confidence interval, remember that it must not contain an OR=1 if the association is significant. 

 How to interpret the 95% Confidence interval.
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