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Infectious 
Disease 
Epidemiology

• The study of how and why infectious 
diseases emerge and spread among different 
populations, AND what strategies can 
prevent or contain the spread of disease at 
the population level.





Programs 
within 
Epidemiology

• Foodborne illness

• Respiratory diseases

• Healthcare associated infections & multi-drug 
resistant organisms

• Vectorborne and zoonotic diseases

• Vaccine preventable diseases

• Invasive bacterial diseases & Meningitis

• Emergency preparedness & Bioterrorism

• Surveillance & data analytics

• COVID Response



Investigation

Outbreak Response

Mitigation

Surveillance

Program Responsibilities



Investigation Components

Demographics

• Name

• Date of 
Birth/Age

• Gender

• Race

• Ethnicity

• Address

Medical History

• Underlying 
health issues

• Medical visits-
inpatient and 
outpatient

• Vaccinations 
when 
applicable

• Treatments

• Pregnancy 
status

• Mortality status

• Labs taken or 
needed

Symptomology

• Symptoms

• Onset date

• Incubation or 
exposure 
period

• Infectious 
period

• Severity

Risk Factors

• Occupation

• Behaviors (i.e. 
sexual, 
substance 
abuse, use of 
DEET)

• Exposures (i.e. 
bug bites, 
animals, water 
exposure, food 
ingestion)

• Associations 
with schools, 
group living, 
childcare, 
healthcare 
settings, food 
establishments

Case definition

• National

• Standardization

• Confirmed, 
probable, 
suspect, not a 
case

Education

• Disease 
Information

• Prevention

• Treatments

Contact Tracing



Outbreak 
Investigations

Establish Existence of 
Outbreak

Identify cases

Increase testing

Case definition of outbreak

Make a line list of all cases

Descriptive Epidemiology

Line list of cases with demographics, 
medical information, risk factors

Epicurve

Map cases by geography

Determine Who is at Risk Find commonalities of cases

Determine Cause of 
Outbreak

Find risk factors, exposures, behaviors 
in common

Studies may be need (cohort, case-
control)

Implement Control 
Measures

-Recall product

-Administer prophylaxis/vaccine

-Suggest behavior modification

-Share findings/Education



Mitigation

Immunizations

Preventive medications

Reiterate basic hygienic practices

Behavior modification

Cleaning guidance

Infection control measures



Surveillance & Data Analytics

Syndromic 
surveillance

Dashboards Maps Reports

Studies
Automating 
investigative 

processes
Data quality

Monitoring for 
outbreaks and 
commonalities



Program 
Investigations

Program Avg # Cases 
Investigated/Year

Avg # Outbreaks 
Investigated/Year

Foodborne Illness 675 47

Respiratory Diseases 11,127 20

HAI/MDRO 117 10

Vectorborne/Zoonotic 
Diseases

911 4

Vaccine Preventable Diseases 738 8

Invasive bacterial diseases & 
Meningitis

485 3

Emergency preparedness & 
Bioterrorism

15 15



Community Partners

Healthcare 
providers

Infection 
preventionists

Laboratories
Schools and 

childcare 
centers

Group living 
facilities

Food 
establishments

Community 
based 

organizations
Animal control

Mosquito 
abatement

Governmental 
agencies



Questions?


