
EPIDEMIOLOGY FORMULAS

QUANTIFYING RISK

DISEASE

RI
SK

 F
A

CT
O

R 
O

F 
IN

TE
RV

EN
TI

O
N + -

+ a b

- c d

𝐴𝐴𝐴𝐴 =
𝑎𝑎

𝑎𝑎 + 𝑏𝑏
−

𝐶𝐶
𝐶𝐶 + 𝑑𝑑

ATTRIBUTABLE RISK

ODDS RATIO

𝑂𝑂𝑂𝑂 =
⁄𝑎𝑎 𝑐𝑐
⁄𝑏𝑏 𝑑𝑑

=
𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏

𝑁𝑁𝑁𝑁𝑁𝑁 =
1
𝐴𝐴𝐴𝐴

𝑅𝑅𝑅𝑅 =
⁄𝑎𝑎 𝑎𝑎 + 𝑏𝑏
⁄𝑐𝑐 𝑐𝑐 + 𝑑𝑑

RELATIVE RISK

𝐴𝐴𝐴𝐴𝐴𝐴 =
𝑐𝑐

𝑐𝑐 + 𝑑𝑑
−

𝑎𝑎
𝑎𝑎 + 𝑏𝑏

ABSOLUTE RISK REDUCTION

𝑁𝑁𝑁𝑁𝑁𝑁 =
1

𝐴𝐴𝐴𝐴𝐴𝐴

NUMBER NEEDED TO TREAT

NUMBER NEEDED TO HARM

NULL HYPOTHESIS

REALITY
ST

U
D

Y 
RE

SU
LT

S 
SU

PP
O

RT
𝐻𝐻1 𝐻𝐻0

𝐻𝐻1
Power
1 − 𝛽𝛽

𝑎𝑎
Type I error

𝐻𝐻0
β

Type II error Correct

Stating that 
there is an 

effect when 
none exists:

False 
positive error

Stating that 
there is not an 

effect when one 
does exist:

False negative 
error

𝐻𝐻0 = Null Hypothesis
𝐻𝐻1 = Alternative Hypothesis



Disease + Disease - Total

Test + TP FP
TP / (TP + FP) = 
POSITIVE PREDICTIVE 
VALUE (PPV)

Test - FN TN
TN / (FN + TN) = 
NEGATIVE PREDICTIVE 
VALUE (NPV)

Total TP / (TP + FN) = 
SENSITIVITY

TN / (FP + TN) = 
SPECIFICITY

TOTAL POPULATION

EPIDEMIOLOGY FORMULAS

SENSITIVITY, SPECIFICITY & PREDICTIVE VALUES

TYPES OF STUDIES

Observational

Longitudinal

Prospective

Cohort 
Studies

Retrospective

Case Control 
Studies

Cross 
Sectional

Surveys
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