
FIRST THINGS FIRST - DEFINING STUFF

In order to get a good grasp on statistics, it is important to understand some definitions. 
These will probably seem a little basic, but bear with me……

DEFINING DATA

1. Populations and Samples
a. Data is collected from a sample of a population
b. The sample is a (hopefully) representative group chosen from the population
c. Information about the sample is used to make inferences about the population
d. The information we infer from the sample depends on the sample we choose
e. Different samples result in different inferences
f. This is called, sampling variation - this is the heart of statistics. If there was no 

variation, it would be easy to infer things from any sample.
g. The Target population is the population which is represented by the sample. It is 

important to choose a sample carefully so that it is applicable. I.e if you test an 
antiemetic drug on a sample of healthy volunteers, does this apply to the general 
surgical population?

2. Variable types
• A variable is any aspect of an individual that is measured. Eg BP, HR, cholesterol
• More than one variable can be collected from any one sample

• Numerical
• Continuous or discrete
• Continuous - on a scale - e.g. weight, blood sugar, cholesterol
• Discrete - Whole numbers - e.g. numbers of episodes of an illness per time

• Binary/Categorical
• Non numerical variables - e.g. place of birth, drug type etc
• Binary - there are only two possible values - e.g. Sex, Disease Present/absent
• Ordered categorical - non numerical but ordered - e.g. social class

• Rate
• The fundamental measure of frequency of occurrence / time

3. Derived Variables
• These are calculated from the recorded variables.
• Calculated or categorised from recorded variables

• Eg. Patient age. Calculated from number of days between Date of birth and 
diagnosis and dividing by 365.25

• The ages can then be classed into age groups - then becomes an ordered 
categorical variable

• Other examples - BMI, income classes

• Variables based on threshold values
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• This group of derived variables is based on the threshold values for a 
particular variable. Eg. Serum Rhubarb level. If less than 25 or more than 25. If 
< 25 patient is hyporhubarbaemic. If more, they are hyperrhubarbaemic. Thus 
the variable is “hyperrhubarbaemia” and its values are “Yes” or “no” and it is 
thus a binary derived variable

• Variables derived from reference curves based on standard populations
• This is done when for example a child’s height is compared to the standard 

growth curves. More on this at a later stage

4. Outcome vs exposure variables
The outcome variable is the one that is the focus of our attention. It is this variable 
that whose occurrence we are trying to understand.
Specifically, we are trying to identify the factors or exposures that influence the size  
or the occurrence of the outcome variable.

The purpose of a statistical analysis is to quantify the magnitude of the association 
between the exposure and the outcome.

There are a number of synonyms used for exposure and outcome. You will be 
familiar with these if you have read any medical literature.

OUTCOME EXPOSURE

Response variable Explanatory variable

Case-control group Risk factor/treatment group

Dependant variable Independent variable
 

That concludes this first part of statistics.
Next time… 
Displaying Statistical Data…
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