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Sir, 

The concepts of Relative Risk (RR), Attributable Risk 
(AR), and Population Attributable Risk (PAR) are 
basic to understanding causation and disease pre-
vention in epidemiology. Relative Risk quantifies the 
strength of association between exposure and dis-
ease, whereas PAR provides insight into the actual 
burden of disease attributable to an exposure.1-3 De-
spite being authoritative references, including Park’s 
Textbook of Preventive and Social Medicine and the 
IAPSM Textbook of Community Medicine, many epi-
demiology textbooks lack a clear, step-by-step deri-
vation of total population incidence (Ip) when intro-
ducing attributable risk measures. In addition, sever-
al texts do not clearly distinguish absolute measures, 
such as attributable risk (AR) and population at-
tributable risk (PAR), from their relative measures 
(AR% and PAR%). These gaps make it difficult for 
students to understand how population-level 
measures are derived from incidences observed in 
different subgroups and may lead to conceptual mis-
understanding and inappropriate interpretation in 
public health contexts.4,5 Therefore, understanding 
about AR and PAR is crucial for translating epidemio-
logical observations into public health action. 

UNDERSTANDING THE NEED BEYOND RELATIVE 
RISK 

Attributable Risk (AR) and Population Attributable 
Risk (PAR) are used to estimate the excess risk due 
to exposure among the exposed population (AR) and 
in the total population (PAR) beyond the strength of 
association found by Relative Risk (RR).3-5 Moreover, 
the interpretation of AR and PAR relies on several 
key assumptions. First, the exposure must have a 
causal relationship with the outcome. Second, major 
confounding should be absent or adequately con-
trolled. Third, the disease occurrence in the unex-
posed group represents the baseline risk of the dis-
ease. Finally, AR and PAR are incidence-based 
measures and therefore require a clearly defined 
population at risk over a specified time period.2,3 
These measures ultimately guide but are not limited 
to public health prioritization, resource allocation, 
intervention design, program evaluation, risk com-
munication, and policy formulation.2 

 

CONCEPTUAL CLARIFICATIONS AND STEPWISE 
FORMULAS 

Relative Risk (RR): This is the measure of associa-
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tion to quantify the relationship between exposure 
and disease.1,4,5 

Formula: 𝑅𝑅 = 𝐼௘ 𝐼௨⁄   

Where, Ie is Incidence among Exposed 
Iu is Incidence among Unexposed 

Interpretation:  

RR > 1 indicates an increased risk of disease among 
the exposed. 

RR < 1 indicates a decreased risk of disease among 
the exposed. 

Attributable Risk (AR), also known as risk differ-
ence, quantifies the absolute excess risk among the 
exposed attributable to the exposure.2 

Formula: AR = Ie - Iu 

Interpretation: Represents the incidence of disease 
among exposed individuals that can be attributed to 
the exposure. 

Attributable Risk Percent (AR%), also known as 
attributable proportion, indicates the proportion of 
disease among the exposed that is due to the expo-
sure.2,4,5 Moreover, this proportion assumes that the 
disease occurrence in the unexposed group is the 

baseline risk for that disease.2 Overall, it represents 
the expected reduction in disease if the exposure 
could be removed.2 

Formula: 𝐴𝑅% =  
ூ೐ିூೠ

ூ೐
× 100 

Population Attributable Risk (PAR) represents the 
excess incidence in the total population attributable 
to the exposure.3 

Formula: PAR = IP - Iu 

Where IP is the incidence of disease in the total popu-
lation, calculated by using this formula 

IP = Pe × Ie + (1 - Pe) × Iu 

Pe is the prevalence of exposure to the risk factor in 
the total population. 

Population Attributable Risk Percent (PAR%) in-
dicates the proportion of total disease in the popula-
tion (exposed and unexposed) attributable to the ex-
posure.3 Similar to attributable risk percent, PAR% 
assumes the baseline risk as incidence in the unex-
posed group. 

Formula:  𝑃𝐴𝑅% =  
ூುିூೠ

ூು
× 100 

 
Illustrative Example: 

Consider a cohort study where:  

Ie = 50 per 1000 person-years (0.050); Iu = 10 per 1000 person-years (0.010); Pe = 30% (0.30) 

Stepwise calculation: 

RR = 0.050 / 0.010 = 5.0 
AR = 0.050 - 0.010 = 0.040 (40 per 1000 person-years) 
AR% = (0.040 / 0.050) × 100 = 80% 
Ip = (0.30 × 0.050) + (0.70 × 0.010) = 0.022 
PAR = 0.022 - 0.010 = 0.012 (12 per 1000 person-years) 
PAR% = (0.012 / 0.022) × 100 = 54.5% 

Interpretation: 80% of disease among the exposed and approximately 55% of disease in the total popula-
tion are attributable to the exposure. 

 
Overall, clearer pedagogy is needed in the presenta-
tion of attributable risk measures. We strongly rec-
ommend that educators and textbook authors explic-
itly include stepwise derivations of total population 
incidence (Ip) and clearly separate absolute from 
relative measures both conceptually and mathemati-
cally. Such improvements would enhance student 
comprehension, reduce common misinterpretations, 
and promote more accurate application of epidemio-
logic measures in research and public health prac-
tice. 
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