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0.1 Background
The incidence calculation method of CohortIncidence allows multiple cohort episodes per person and multiple
outcomes per person, and accounts for immortal time from outcome duration and clean windows. This
article describes the methods of excluding immortal time from time-at-risk, and the calculations behind the
incidence rate and incidence proportion statistics.

0.2 Terminology
When describing the CohortIncidence method, there are several key concepts to understand:

• cohort: a group of people satisfying clinical criteria for a period of time. This could be patients exposed
or patients diagnosed (among other types of cohorts)

• target cohort: The cohort that represents the population of interest to calculate incidence for.
• time at risk: The period of time relative to a person’s cohort episode that the person is at risk of an

outcome. For example, ‘on treatment TAR’ is from the exposure cohort’s start to end date, while
‘intent to treat’ is from exposure start to 9999 days after exposure start (ie: all time after exposure)

• outcome: the cohort that represents the cases to look for during time at risk, plus a clean window
specification indicating the time after an case where another new case can be counted. Since the clean
window prevents new outcomes, the person’s time at risk is excluded during the period of the clean
window.

• case: A case is counted when an outcome is found to begin during the time at risk.
• incidence proportion: the number of people with at least 1 case divided by the number of people who

have at least 1 day at risk. (persons with cases / persons at risk)
• incidence rate: the number of cases divided by total time at risk. (cases / time at risk)

Incidence proportion is reported as ‘per 100 people’, and Incidence rate is reported as ‘per 100 person years’.

0.3 Example 1: Calcuating incidence from a single patient timeline
0.3.1 Step 1: Define TAR and Clean Windows

The figure below represents a single person in the target cohort with 3 episodes of a treatment, and the
time-at-risk specification extended the first episode into the second. This person also has 6 outcome events
represented by the gold stars, and the outcome clean window extends from each outcome, leading to time at
risk to be excluded and certain outcomes to be ignored.
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Figure 1: The initial intervals of time-at-risk, outcomes and clean windows.

0.3.2 Step 2: Collapse TAR and Clean Windows

Overlapping intervals of TAR and clean windows need to be ‘flattened’ and outcomes that occur during clean
windows are removed. After this is done, the person TAR, clean window and outcomes look like the following fig-

ure:
Figure 2: Merging TAR and clean windows, and removing outcomes from clean windows.

0.3.3 Step 3: Remove Immortal Time

With the time at risk and clean windows merged, all time at risk that overlaps with clean window periods are re-

moved from the person. The result looks like the following:
Figure 3: TAR excluded from patient timeline.

0.3.4 Step 4: Calculate Incidence Rate and Proportion

With the TAR cleaned up, the final timeline is used to calculate the incidence rates and proportions:

Figure 4: The final timeline used to calculate incidence.
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Incidence Rate = cases / TAR. In this example, there are only 2 cases during TAR. Incidence Proportion =
(distinct people with cases) / (distinct people). This person contributes one person count and one person
with case count.
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