
 

 

Iran J Public Health, Vol. 49, No.10, Oct 2020, pp.2018-2019                                        Letter to the Editor 

2018                                                                                                      Available at:    http://ijph.tums.ac.ir 

 

 

The Difference between the Population Attributable Risk (PAR) 
and the Potentioal Impact Fraction (PIF) 

 
*Maryam ASKARI, Seyedeh Mahdieh NAMAYANDEH 

 
Yazd Cardiovascular Research Center, Afshar Hospital, Shahid Sadoughi University of Medical sciences, Yazd, Iran 
 

*Corresponding Author: Email: Askarim204@gmail.com 
 

(Received 13 Mar 2019; accepted 24 Mar 2019) 

  

Dear Editor-in-Chief 
 
Two types of measure of association are used to esti-
mate the effect of exposure in the occurrence of the 
disease. 1) Relative difference or incidence ratio and 
2) absolute difference of the incidence of disease. Rel-
ative differences or ratios indicate the strength of as-
sociation, and are present in etiological studies. abso-
lute differences, bring a perspective of population 
prevention strategies (1). 

Attributable Risk (AR) based on absolute differ-
ences. AR it should be interpreted as a true etio-
logic fraction. AR in Exposed Individuals (ARexp) 
indicates the number of cases of a disease among 
exposed individuals that can be attributed to that 
exposure. Population Attributable Risk (PAR) is 
the porportion of the incidence of a disease in 
the population (exposed and nonexposed) that is 
due to exposure. PAR is the difference between 
the risk in the total population and that in unex-
posed subjects. It is the incidence of a disease in 
the population that would be eliminated if expo-
sure were eliminated (1, 2).  
Equation 1 : PAR = Incidence rate in total popu-
lation - Incidence rate unexposed 
The population Attributable Fraction (PAF) is 
the proportion of cases for an outcome that can 
be attributed to a certain risk factor among the 
entire population (3). 
Equation 2 :  

𝑃𝐴𝐹 =
𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑟𝑎𝑡𝑒 𝑖𝑛 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 − 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑟𝑎𝑡𝑒 𝑢𝑛𝑒𝑥𝑝𝑜𝑠𝑒𝑑

𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑟𝑎𝑡𝑒 𝑖𝑛 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
  

 

Equation 3 :  𝑃𝐴𝐹 =  
𝑃(𝑅𝑅−1)

𝑃(𝑅𝑅−1)+1
 

If there was many exposure the following formu-
la applies: 

Equation 4 : 𝑃𝐴𝐹 =  
∑ 𝑃𝑖

𝑛
𝑖=1 (𝑅𝑅−1)

∑ 𝑃𝑖
𝑛
𝑖=1  𝑅𝑅𝑖

 

The potential impact fraction (PIF) is another 
measure that is calculated based on both the 
prevalence of a risk factor and the associated 
relative risk. The PAF is a special case of the PIF. 
PIF Is a reduction in the fraction of a disease that 
results from a proportional change in disease in-
cidence when exposure to a risk factor is changed 
(4). 
And its equation is as follows: 

Equation 5 : 𝑃𝐼𝐹 =  
(𝑃−𝑃´)(𝑅𝑅−1)

𝑃(𝑅𝑅−1)+1
 

P is the prevalence of the risk factor and P´ the 
counterfactual, RR is the relative risk. 
So, there are many interpretations for each of 
these concepts. PAF provides important infor-
mation about the potential impact of prevention 
programs and interventions in public health, be-
ing extremely useful for policymakers, managers 
and decision makers. 
Therefore, it would be possible to estimate PAF 
using epidemiological data on the prevalence of 
exposure and the relative risk of disease. 
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