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Item Response Theory (IRT) is the study of test and item scores based on 

assumptions concerning the mathematical relationship between abilities (or other 

hypothesized traits) and item responses. An item is another word for a question. 

The theory can be best explained by an example. Imagine a group of patients, with 

both severe and mild disease. We present them questions about their ability to 

perform activities of daily life ranging from very easy to very difficult activities. The 

chance for the average diseased patient to answer that he is able to perform an 

activity, is high for the easy activities and will decrease when the activities are 

getting more complex or difficult. According to all the answers of one patient about 

his ability, one can ascribe a certain “ability level” to the patient (a score). This 

concept can be illustrated by the following figure, where the x-axis represents 

patients ability and the y-axis represents the probability of an affirmative response to 

one test item. The s-shaped curve, then, shows the probabilities of an affirmative 

response for patients with different ability (theta) levels. 

For every question, you can make a curve like this. In this figure you see three 

curves, an easy question or activity (left curve, question 1), an average question 

(middle curve, question 2) and a difficult question (right curve, question 3). 

 

 

The IRT method needs an itembank, which is a large collection of items. From this 

itembank, one can select items which are applicable to the study population you are 

investigating. In our example, one can select easy items for patients with severe 

disease and more difficult items for patients with mild disease. The obtained scores 

are comparable, because the items are derived from the same itembank and the 

related theta (level of ability) is demonstrated at the same scale. This theta can be 

translated into a linear score which is easy to interpret. 
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IRT has several advantages over the traditional measurement theory (or classical 

test theory, CTT). For example, IRT facilitates the development of more efficient 

questionnaires by reducing the number of items needed, since you do not have to 

ask very easy items to patients with a high level of ability. A brief overview of the IRT 

can be read in the paper by Edelen and colleagues1 or on the internet in a document 

of Reeve.2 

IRT methods have been used in educational assessment for decades, but the 

practical implementation in medical research is fairly new. However, various medical 

specialties are yet convinced of the superiority of IRT above CTT.3,4 
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