
Introduction to Veterinary Epidemiology

Key concepts, tools, and applications for studying animal health at the population level.

1. What Is Veterinary Epidemiology?

Aspect Description

Definition
The study of the distribution, determinants, and control of diseases in animal

populations.

Scope
Includes livestock, companion animals, wildlife, and zoonotic pathogens that can jump

to humans.

Goal
Protect animal health, improve productivity, safeguard public health, and inform

policy.

2. Core Epidemiologic Measures

Measure Formula Interpretation

Incidence (new

cases)

( \text{Incidence Rate} = \frac{\text{Number of

new cases during period}}{\text{Population at

risk × time}} )

Speed at which a disease

appears.

Prevalence

(existing cases)

( \text{Prevalence} = \frac{\text{Total cases

(new + existing)}}{\text{Total population}} )

Proportion of animals

currently diseased.

Morbidity Rate
Cases per 1,000 (or 10,000) animals per time

unit.

Burden of non?fatal

disease.

Mortality Rate
Deaths per 1,000 (or 10,000) animals per time

unit.
Fatal impact of a disease.

Case?Fatality

Ratio

( \frac{\text{Deaths among cases}}{\text{Total

cases}} \times 100 )

Severity of a disease once

infection occurs.

Basic

Reproduction

Number (R?)

Average number of secondary cases

generated by one infectious animal in a fully

susceptible population.

R??>?1 ? outbreak

potential; R??<?1 ?

disease will fade out.
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3. Study Designs in Veterinary Epidemiology

Design When Used Strengths Limitations

Cross?sectional (survey)

Snapshot of

disease status &

risk factors at a

single point.

Quick, inexpensive;

estimates

prevalence.

Cannot infer

causality; temporal

relationships

unknown.

Cohort

(prospective/retrospective)

Follow a defined

group over time to

observe disease

occurrence.

Direct measurement

of incidence; can

assess multiple

outcomes.

Time?consuming;

requires large sample

size; loss to follow?

up.

Case?control

Compare animals

with disease

(cases) to those

without (controls).

Efficient for rare

diseases; explores

many exposures.

Prone to

recall/selection bias;

only yields odds

ratios.

Ecological

Uses aggregated

data (e.g., herd?

level).

Useful for generating

hypotheses; works

with existing data.

Ecological fallacy;

cannot link exposure

to individual

outcomes.

Outbreak investigation

(descriptive + analytical)

Real?time

response to an

emerging disease

event.

Rapid identification

of source &

transmission

pathways.

Data may be

incomplete; pressure

for quick decisions.

4. Data Sources & Surveillance Systems

Source Examples Typical Data Collected

Passive

surveillance

Veterinary reporting forms, laboratory

submissions.

Species, location, clinical signs,

diagnostic results.

Active

surveillance

Structured field surveys, sentinel

herds, targeted sampling.

Systematic prevalence/incidence

estimates, risk factor data.

Syndromic

surveillance

Real?time monitoring of clinical signs

(e.g., fever, respiratory distress).
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