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Risk factors

 The factors that are influencing or are associated with the risk of causing adverse 
effects (e.g. Infection) in specific subpopulations, or that are protective 
(«protective factors») like vaccination.

 The identification of such risk factors may derive from different sources:

 Epidemiological studies (e.g. cross sectional, case-control, cohort studies)

 Experts opinion (when gaps in docuemnted knowledge exists)

 Risk assessment studies (to provide more precise estimation of the risk for each 
subpopulation)

Risk Based surveillance-categorization (adapted from RISKSUR Training Series, Module 2 Risk-based surveillance)
http://www.fp7-risksur.eu/progress/training-and-webinars



Epidemiological studies are conducted to identify risk 
factors using the several measures 

(strength of association).

Identification of Risk Factors
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- these allow quantifying the consequences from exposure to a risk factor, 
and are used to predict, quantify the effect of prevention and to plan 
control programs



4Milk Safety Project



Relative Measures of Association

These are ratio measures:

 Risk Ratio (RR)

 Incidence Rate Ratio (IR)

 Odds Ratio (OR)

Use depends on study design and appropriate measure of 
disease frequency



The 2x2 table

Exposure + 
(risk factor present)

Exposure -
(risk factor absent)

TOTAL

D+ (diseased
animals)

a c a+c

D- (non-diseased
animals)

b d b+d

TOTAL a+b c+d

We’ll come back to this time and time again…..



Relative Measures of Association

Range: 0 to infinity

If RR (OR) (IR) = 1 : risk(odds) (rate) in exposed is equal to risk 
in non-exposed 

i.e. no association

If RR (OR) (IR) > 1 : risk (odds) (rate) in exposed is greater than 
risk in non-exposed

i.e. positive association, possibly causal

If RR (OR) (IR) < 1 : risk (odds) (rate) in exposed is less than 
risk in non-exposed

i.e. negative association, possibly protective



• A risk ratio (RR), also called relative risk, compares the risk of a health 
event (disease, injury, risk factor, or death) among one group with the 
risk among another group. It does so by dividing the risk (incidence 
proportion, attack rate) in group 1 by the risk (incidence proportion, 
attack rate) in group 2. 

RR = (a/a+b) / (c/c+d)

Risk Ratio (Relative Risk) (RR)
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RR =
Risk in the exposed group

Risk in the unexposed group



EXAMPLE: Calculating Risk Ratio
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• In an outbreak of LSD in Bulgaria in 2016, LSD was 
diagnosed in 18 of 152 vaccinated cows compared 
with 3 of 7 unvaccinated cows. 
Calculate the risk ratio.

Vaccinated Unvaccinated

LSD 18 3 21

Non-case 134 4 138

152 7 159



Risk of LSD among vaccinated cows = 18 ⁄ 152 = 0.118 = 11.8%

Risk of LCD among unvaccinated cows = 3 ⁄ 7 = 0.429 = 42.9%

Risk ratio = 0.118 ⁄ 0.429 = 0.28

The risk ratio is less than 1.0, indicating a decreased 
risk or protective effect for the exposed (vaccinated) 
cows. 
The risk ratio of 0.28 indicates that vaccinated cows 
were only approximately one-fourth as likely (28%, 
actually) to develop LSD as were unvaccinated cows.
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EXAMPLE: Calculating Risk Ratios



• A incidence rate ratio compares the incidence rates, 
person-time rates, or mortality rates of two groups. 

Incidence Rate Ratio (IR)
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IR =
Incidence rate in the exposed group

Incidence rate in the unexposed group



EXAMPLE: Calculating IR 

12Milk Safety Project

A cohort study to look at the association 
between pre-dipping (exposure) and mastitis 
(disease)

Pre-dipping No pre-dipping

No. Cases 
mastitis

8 18 26

No. Cow-
months (i.e. 
time at risk)

236 250 236



EXAMPLE: Calculating IR 
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IR = (a/b) / (c/d)

= (8/236) / (18/250)

= 0.03 / 0.07

= 0.4

i.e. the rate of mastitis in pre-dipped cows is 0.4 
times the rate of mastitis in not pre-dipped cows



• An odds ratio (OR) is another a measure of association 
used in comparative studies, particularly case-control 
studies, that quantifies the association between an 
exposure and a health outcome.

Odds ratio (OR)
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OR  =                  = ad/bc
(a)    (c) 

b       d 

OR  =             

Odds of disease in the 
exposed group

Odds of disease in the 
unexposed group



A case-control study to look at the association
between physiological status and reacting to 
tuberculin testing in cows

EXAMPLE: Calculating Odds Ratios
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Lactating pregnant Dry pregnant

Reacting + 60 157 217

Reacting - 41 359 400

101 516 617



OR = AD / BC

= (60*359) / (41*157)

= 21540 / 6437

= 3.3

i.e. the odds of positive  reactors to tuberculin testing
in lactating pregnant are 3.3 times the odds of positive 
reactors to tuberculin testing in dry pregnant

EXAMPLE: Calculating Odds Ratios



17Milk Safety Project



Further remarks on measures of association

Cross-
sectional

Cohort Case-control

RR X X

IR X

OR X X X



Thank you for your attention

04/03/2016
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Thanks


