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Learning Objectives

After this course, you will be able to:

• define epidemiology
• describe basic terminology and concepts of epidemiology
• identify types of data sources
• identify basic methods of data collection and 

interpretation
• describe a public health problem in terms of time, place, 

and person
• identify the key components of a descriptive 

epidemiology outbreak investigation



Review of Basic Epidemiology



What is Epidemiology?

• Epidemiology is the study of the distribution and 
determinants of health-related state or events in 
specified human populations and the application of 
this study to control health problems.

• Epidemiology is the study of diseases in people.



Function of Epidemiology

•Who?

•What?

•When?

•Where?

•Why?

•How?

Epidemiology looks to answer the questions:



Function of Epidemiology

•Descriptive epidemiology deals with the questions:  
who, what, when and where.

•Analytic epidemiology deals with why and how.

•Predict occurrence of disease

•Control disease



The Epidemiologic Triangle

• The agent must be present for an 
infection to occur (bacteria, 
virus).

• The agent must have a host to 
infect. 

• There must be an environment 
where the agent can remain 
viable. 



Surveillance

• Surveillance is the ongoing collection, organization, 
and analysis of data and the timely dissemination of 
this information to those who need to know.
• Iowa Disease Surveillance System (IDSS) 



Purpose of Surveillance

• To detect a change in trends and patterns of disease

• To identify changes in agent and host factors

• To prevent and control disease in the community



Active vs. Passive Surveillance

•Active surveillance involves outreach by the public 
authority, such as regular telephone calls or visits to 
laboratories, hospitals, and providers to stimulate 
reporting of specific diseases. 

•Passive surveillance is the most common form of 
surveillance and relies on electronic reporting 
systems, phone calls, faxes, and standardized 
reporting forms or cards provided by or available 
through the state or local health departments.  The 
health department receives notification when cases 
of disease are detected. 



Center for Acute Disease 
Epidemiology Expectations for 

Local Public Health Partners 



Expectations 

1. Identify at least 2 staff members (primary and back-up) who have 
been trained on and are responsible for infectious disease 
investigations and response. 

• Training should include one-time attendance of the Basic 
Epidemiology and Advanced Epidemiology/Disease Investigation 
Courses. The identified staff should have access to and use the Iowa 
Disease Surveillance System (IDSS). 

• The identified staff should have access to and use the IDPH Guide to 
Surveillance and (Epi Manual) and Foodborne Outbreak Investigation 
Manuals. 



Expectations (2)

2. Maintain a 24/7 on-call system: the system should ensure access to 
a person who can assist with an infectious disease investigation. 

3. Maintain a system to communicate critical / time sensitive 
information to healthcare providers in your jurisdictions: the system 
should utilize a rapid communication method, such as fax or email 
(using the postal service is not sufficient). 

4. Identify and maintain a contact list for critical community partners, 
such as schools, childcare providers, and long term care facilities. 



Expectation (3)

5. Maintain and review every three years infectious disease policies 
and procedures. Procedures should address the following: 

• Case investigation 

• Outbreak investigation 

• Isolation/quarantine 

• Confidentiality 



Iowa Disease Surveillance 
System (IDSS) Reminders



Epi-linked Cases

• If you answer “yes” to the case 
having symptomatic contacts, you 
will need to create a new case or 
event if case already exists



Epi-Linking a Case - Review



Click the + to search 
for the other case

Epi-Linking a Case - Review



Click the Finish button to add the case to the table

This action is reciprocal on both cases with this single 
step

Epi-Linking a Case - Review



Searching for Closed Cases

A jurisdiction’s cases are always accessible to that jurisdiction – even 
when they no longer appear in the Open Case Wizard list.

Just select the “Search for a Case” option, click next, and 
Search for the first and last name or IDSS number for the case.



Hepatitis A/B: How to Avoid Having a Case 
Reopened

1. Ask the provider (or provider’s nurse) why the patient was tested or the reason for the visit. 

2. Ask about any symptoms that were present. 

3. Ask about any risk factors the patient shared with the provider.

4. Please enter a response to all questions. In general, nothing should be left blank. 

5. Complete travel information

6. Notes information vs. follow-up answers

7. Ask healthcare provider for liver enzyme results (ALT, AST, and Bilirubin if Hepatitis A)

8. Please re-close the event once you have addressed the reason it was re-opened.



Pertussis: How to Avoid Having a Case 
Reopened

1. Ask the provider (or provider’s nurse) why the patient was tested or the reason for the visit. 

2. Ask about any symptoms that were present. 

3. Ask about any risk factors the patient shared with the provider.

4. Please enter a response to all questions. In general, nothing should be left blank. 

5. Complete travel information

6. Complete pertussis-specific information

a) Type of cough (paroxysmal, whoop)

b) Post-tussive vomiting

c) Length of cough (final interview must be 14 days after onset)

7. Notes information vs. follow-up answers

8. Be aware of the incubation period when you are asking follow-up questions.

9. Add symptomatic contacts as new case and then epi-link

10. Please re-close the event once you have addressed the reason it was re-opened.



Enterics: How to Avoid Having a Case 
Reopened

1. Please enter a response to all questions. In general, nothing should be left blank. 

2. Complete the race/ethnicity questions on the “Case” tab.

3. Complete travel information

4. Add address/location information for food establishments for enteric events. We use these to 
communicate to DIA to locate state-wide clusters.

5. Do not close until exclusion is lifted, if applicable.

6. Notes information vs. follow-up answers

7. Be aware of the incubation period when you are asking follow-up questions.

8. Add symptomatic contacts as new case and then epi-link

9. Please re-close the event once you have addressed the reason it was re-opened.



Notes Vs. Follow-up Fields 



Class A Biopreparedness 
Agents



Introduction

• Public health partners preparedness plans need to address various 
biological agents, including pathogens that are rarely seen in the United 
States

• Biological agents pose a risk to national security because:
• easily disseminated or transmitted from person to person; 
• result in high mortality rates and have the potential for major public health 

impact; 
• might cause public panic and social disruption; 
• and require special action for public health preparedness.

• Category A agents are:
• Anthrax (Bacillus anthracis)
• Botulism (Clostridium botulinum toxin) 
• Plague (Yersinia pestis)
• Smallpox (variola major) 
• Tularemia (Francisella tularensis) 
• Viral hemorrhagic fevers (e.g., Ebola, Marburg)



All biological agents discussed in 
this presentation are 
IMMEDIATELY reportable to the 
Iowa Department of Public 
Health (IDPH); even if you are 
just suspicious of the cause.



Anthrax
(Bacillus anthracis)



Anthrax Clinical Features

• Gram-positive rod, spore forming 
• Four clinical forms: 

• Skin: The first symptom is a small sore that develops into a blister. 
The blister then develops into a skin ulcer with a black area in the 
center. This is typically not painful in the beginning stages. 

• Digestive: Symptoms include nausea, loss of appetite, bloody 
diarrhea, and fever, followed by bad stomach pain. 

• Lungs: The first symptoms of inhalation anthrax are like cold or flu 
symptoms and can include a sore throat, mild fever and muscle 
aches. Later symptoms include cough, chest discomfort, shortness 
of breath, tiredness and muscle aches. (Caution: Do not assume 
that just because a person has cold or flu symptoms that they 
have inhalation anthrax.) 

• Injection: Symptoms similar to skin form, but can spread through 
the body faster.

• Symptoms can appear anywhere from one day to more than two 
months after exposure depending on type



Diagnosis

• If inhalation anthrax is suspected, take chest X-rays or CT scans

• Only ways to confirm an Anthrax diagnosis are:
• To measure antibodies or toxin in blood
• To test directly for Bacillus anthracis in a sample 

• blood
• skin lesion swab
• spinal fluid
• respiratory secretions

• Samples must be taken before the patient begins taking antibiotics for 
treatment



Gram-positive anthrax bacteria (purple rods) in cerebrospinal fluid.



Controlling Spread

• Isolate patient until lesions are healed or free of bacilli

• Standard Precautions are recommended for healthcare providers
• In the event of death, it should be assumed all body fluids likely contain high 

concentrations of bacteria, consult with CADE for recommendations

• Individuals at high risk of acquiring anthrax (e.g. lab workers) should 
be vaccinated

• Industrial or wildlife workers should be educated on how to minimize 
anthrax exposures and possibly vaccinated



Things to remember

• Rarely will see a case of anthrax

• “natural” exposure – working with hides, wool, bone; veterinarians, 
farmers or wildlife worker

• OR clandestine activities/terrorism – will need to involve law 
enforcement 

• Not spread person-to-person, but multiple people may have same 
exposure

• There are periodically cattle die offs in western Nebraska
• Possible for these individuals to travel into Iowa for medical care



U.S. Epizootic Anthrax: 1945-1955

Vet Med 1955;50:579



U.S. Epizootic Anthrax: 1997-2010



Botulism
(Clostridium botulinum 

toxin)



Botulism Clinical Features 

• C. botulinum toxin is one of the most potent neurotoxins known

• Causes blurred/double vision, difficulty swallowing, dry mouth, 
peripheral muscle weakness

• Five forms:
• Foodborne (Ingestion)
• Wound 
• Infant (Intestinal- causes constipation, poor sucking/feeding, unable to hold 

head up)
• Adult (Intestinal), rare
• Iatrogenic

• Flaccid paralysis is common to all types

• Incubation period is variable, can be as short as 12-72 hours, but can 
range from 2 hours to 8 days; 30 days for infant



Diagnosis

• Mainly based on symptoms and exposure history
• Food history – canning or preserved/smoked meats; honey for children

• Testing is available at Minnesota Department of Health Lab
• Can test a variety of specimens either by toxin assay or culture
• IDPH and healthcare provider will need discuss appropriateness of testing 

based on clinical and epi data

• Botulism Antitoxin adult and infant (BabyBIG) available, but must be 
released after consultation

• Adult antitoxin is flown to the nearest airport from the CDC 
quarantine station in Chicago

• California drop ships the infant toxin to the hospital where the 
patient is hospitalized



Controlling Spread

• No isolation or quarantine requirements for patient or contacts, no 
PEP for contacts

• Investigation will determine source and mode of transmission
• Should consider bioterrorism until evidence proves otherwise

• Compared to other states, Iowa has more infant botulism cases. No 
clear reason why.



Type F Infant Botulism: Investigation of Recent 
Clusters and Overview of This Exceedingly Rare 
Disease
Alison Laufer Halpin, Jessica M Khouri, Jessica R Payne, Jolene H Nakao, Alicia 
Cronquist, Nicholas Kalas, Marika Mohr, Matthew Osborne, Sharon O’Dell, Carolina Luquez, 
Karl C Klontz, Jeremy Sobel, Agam K Rao

Clinical Infectious Diseases, Volume 66, Issue suppl_1, 15 January 2018, Pages S92–
S94, https://doi.org/10.1093/cid/cix818

Published: 27 December 2017

Abstract

From 1976 to 2016, neurotoxigenic Clostridium baratii type F caused 18 (<0.5%) 
reported US infant botulism cases. Six cases occurred during 2012–2013; no common 
source was identified. Type F infant botulism mostly occurs in very young infants and 
typically presents more rapidly and severely than illness caused by types A and B 
botulinum neurotoxin.



Plague
(Yersinia pestis)



Plague Clinical Features

• Symptoms are non-specific such as fever, chills, sore muscles, 
nausea, sore throat

• Important to look at exposure/travel history

• Three presentations
• Bubonic (painful swelling of lymph nodes)
• Septicemic
• Pneumonic 



Diagnosis

• Can be acquired through the bite of an infected flea or inhalation of 
airborne Yersinia pestis

• Identification of gram-negative bacillus from clinical sample

• Often misdiagnosed, be sure to complete a good travel/exposure 
history



Controlling Spread
• Droplet Precautions are indicated until pneumonia is excluded and 

appropriate antibiotic therapy has been initiated

• Use Standard Precautions for bubonic plague

• Household or face-to-face contact to a case with pneumonic plague 
during the infectious period should be educated regarding signs and 
symptoms and recommended prophylaxis, and referred to their 
healthcare provider for antibiotic prophylaxis. 
• should be placed under surveillance for symptoms for 7 days
• If contacts develop symptoms and are unable to receive antibiotic prophylaxis, 

they should be placed under a strict isolation for a 7-day period

• Bubonic plague is generally not transmitted person-to-
person. Quarantine would generally not be required.



Things to remember

• Likely no wild reservoir in Iowa so plague in an Iowan most likely 
associated with travel to Western US or another country with 
endemic illness



Plague activity identified in Colorado
FOR IMMEDIATE RELEASE
CONTACT: AnneMarie Harper

Email: annemarie.harper@state.co.us

Plague activity identified in Colorado
Know the symptoms to stay safe

(REMOTE, July 22, 2021): Colorado Department of Public Health and Environment, in cooperation with local 

public health agencies, is investigating plague (Yersinia pestis) activity. Currently, there have been laboratory 

confirmed reports of plague in animals and fleas from six counties. This includes LaPlata County, where a 10-

year-old resident died from causes associated with plague. Laboratory testing has since confirmed the presence 

of plague in a sample of fleas collected in the county. CDPHE wants people to learn about plague and take 

precautions.

Plague is caused by bacteria (Yersinia pestis) that can be transmitted to humans by the bites of infected fleas or 

by direct contact with infected animals. Plague is frequently detected in rock squirrels, woodrats, and other 

species of ground squirrels and chipmunks. Prairie dogs are very susceptible to plague. Since they are active 

above ground, if they suddenly disappear, they serve as a visible alert that plague may be present. If you notice 

decreased rodent activity in an area where you normally see active rodents, contact your local public health 

agency. Residents should not kill prairie dogs on their property. If plague is present this could increase the risk of 

transmission and contracting plague.

Pets can also be infected with plague by infected fleas. The use of veterinary-approved flea control products is 

strongly advised.

If detected early in infection, plague is treatable in both people and pets. Symptoms include 

the sudden on-set of high fever and/or swollen lymph nodes.

mailto:annemarie.harper@state.co.us


Smallpox
(variola major)



Smallpox Clinical Features
• Distinct syndromes: 

• ordinary (accounting for 90% or more of cases); 
• modified (occurring in previously vaccinated persons); 
• flat;
• hemorrhagic (rare and very severe)

• First symptoms include high fever (101o to 104o Fahrenheit), 
malaise, head and body aches, and sometimes vomiting 

• Rash emerges first as small red spots in the mouth, spots 
develop into sores that break open and spread large amounts 
of the virus into the mouth and throat -most contagious

• Overall fatality rate of about 30%; however, flat and 
hemorrhagic smallpox usually are fatal



Diagnosis

• Based on clear-cut prodromal illness
• Simultaneous appearance of lesions that looks the same
• Incubation period averages about 12 - 14 days, but can range from 7 - 17 

days.

• Test of vesicle fluid can be done, but needs to be coordinated with 
SHL and CDC

• Last naturally occurring case in 1977, considered eradicated; 
however laboratory stockpiles still exist





Controlling Spread
• Person is contagious from the time the rash appears until all the scabs 

have fallen off

• Follow standard, contact and airborne precautions.
• Including an N95 or better mask, goggles, gloves and gown and if hospitalized, a 

negative pressure room
• All persons caring for smallpox patients should be vaccinated for smallpox.

• All susceptible contacts will be in quarantine until an incubation period 
has passed. Quarantine orders will be issued by IDPH or the local public 
health agency. Release from quarantine will be done by written notice.

• Contacts should be given smallpox vaccine as soon as possible, ideally 
within five days of exposure



Tularemia
(Francisella tularensis)



Tularemia Clinical Features

• Gram-negative bacterium with two types

• Type A is biovar tularensis and Type B is biovar palaeoarctica
• Type A is more virulent than Type B and has a lower infective dose.

• Nearly all cases have a rapid onset of fever

• If bacteremia develops it may last for two weeks in untreated cases

• Lesions may contain the bacteria for a month



Tularemia Clinical Features (cont.)
• At least six types of clinical syndromes, depending on the route 

of infection and the strain of bacteria present
• Ulceroglandular: Patients have large, tender lymph nodes and a non-healing 

skin ulcer at the site of infection, often with fatigue, chills, and malaise.
• Glandular: Patients have one or more enlarged painful nodes that may be filled 

with purulent exudate.
• Pneumonic (pulmonary): This may be a primary infection following inhalation of 

the organisms or secondary to bacteremia; plague-like symptoms that may 
include a non-productive cough, difficulty breathing and chest pain. Patchy 
infiltrates may be seen on the chest X-ray.

• Typhoidal: This is a rare form, with enlarged and inflamed mesenteric lymph 
nodes, septicemia, abdominal pain, diarrhea, vomiting and gastrointestinal 
bleeding.

• Oropharyngeal: This form results from ingestion of bacteria leading to painful 
pharyngitis, abdominal pain, diarrhea, and vomiting.

• Oculoglandular: Patients have painful, purulent conjunctivitis with enlarged 
lymph nodes of the neck or near the ears and usually accompanied with fever, 
chills and malaise.



Diagnosis

• Most cases have a rapid onset of fever; symptoms usually 
appear 3 to 5 days after exposure, but can take as long as 14 
days

• Usually established by acute and convalescent antibody titers

• Culture can be done on clinical samples, but MUST be done 
under strict biosafety conditions after communication with lab 
personnel
• Often have laboratory personnel exposed because they 

were not alerted to the possibility of F. tularensis 



Controlling Spread

• Standard precautions for patient; quarantine is not required

• No prophylaxis for contacts to a case is necessary

• Bacteria may be found in the blood of untreated patients 
during the first two weeks of disease and in lesions for a month 
or more

• Type A infections are acquired from rabbits or common dog 
tick or wood tick.

• Type B infection is associated with a wide variety of 
mammalian hosts: rabbits, hares, and some rodents such as 
beavers and muskrats are particularly important



Viral Hemorrhagic Fevers
(e.g., Ebola, Marburg, Lassa)



VHF Clinical Features

•Abrupt onset of fever and symptoms 
• typically 8 to 12 days (up to 21 days) after exposure 

• Initial signs and symptoms are nonspecific  
• may include fever, chills, aches and pains, and malaise (tiredness). 

•Due to these nonspecific symptoms, often confused 
with other more common infectious diseases 
• like malaria, typhoid fever, meningococcemia, and other bacterial 

infections (e.g., pneumonia).



Diagnosis

• Incubation periods for VHFs range from 1 day to 21 
days, with an average of 3 days to 10 days

• Testing is available through SHL and to rule out 
other causes such as Malaria



Controlling Spread

•Patients are considered infectious for a variable 
period preceding the onset of symptoms (up to 
about 3 weeks for some VHFs) and during the 
course of clinical symptoms

•Virus may remain in the blood and secretions for 
months after an individual recovers

• Follow healthcare facility’s established Ebola plan



Ebola response in Iowa

• Each hospital should have and follow their designated 
Ebola plan

• There are specific agencies in Iowa trained to transport a 
case of Ebola

• Public health plays a role in monitoring for symptoms in 
travelers returning from Ebola-affected areas



CBRNE Discussion

• Chemical, Biological, Radiological, Nuclear, and Explosive

• Response is under the assumption one of these methods is being used 
deliberately and maliciously with the intent to kill, sicken, or disrupt 
society

• Law enforcement will determine risk in these situations; not public 
health or hospital

• US military uses CBRNE to train all personnel; due to recent threats the 
training has expanded to include Preparedness staff as well



Immunology Review and 
Test Considerations for Diseases 
of High Public Health Importance 



Review - Bacteria versus Virus

• Viruses are the smallest and simplest life form known – basically genes 
inside of protein envelope
• They are 10 to 100 times smaller than bacteria. 

• Viruses must have live cells to multiply (a living host like a plant or animal), 
while most bacteria can grow on non-living substances like agar plates in the 
lab 

• There are some useful bacteria (our normal flora or microbiome) but most 
viruses are thought to be harmful since they kill the cell to multiply. 

• Antibiotics can kill bacteria but not viruses. 

• Antiviral medications can slow down or kill viruses



Antigen versus Antibody

Antigen = Protein from a foreign substance 
(bacteria/virus) that our immune system or a 
testing procedure can “recognize”

Antibody = an immune system protein that 
is produced to help fight a pathogen

IgM, IgG, IgA, IgE are the primary ones



Antibody Types
• Immunoglobulin M (IgM), first immune-globulin (Ig) that is produced by the body, indicates 

infection and that body’s immune response is happening now (typically only lasts months)

• Immunoglobulin G (IgG) – second immune-globulin that is produced as the IgM goes down 
and indicated long term immunity such as being vaccinated as a child (typically lasts 
decades), most abundant type of antibody, is found in all body fluids and protects against 
bacterial and viral infections.

• Immunoglobulin A (IgA) – secreted by mucosa as first line of defense, found in lining the 
respiratory passages and gastrointestinal tract, as well as in saliva and tears.

• Immunoglobulin E (IgE), which is associated mainly with allergic reactions (when the 
immune system overreacts to environmental antigens such as pollen or pet dander), but 
also produced in response to parasites. It is found in the lungs, skin, and mucous 
membranes.

• Immunoglobulin D (IgD), which exists in small amounts in the blood, is the least understood 
antibody, appears to enhance mucosal homeostasis and immune surveillance

• IgA, IgG, and IgM are often measured together. That way, they can give doctors important 
information about immune system functioning, especially relating to infection or 
autoimmune disease.



Immune Response in the Body

• A pathogen enters the bloodstream and the immune system responds 
by producing an antibody.

• Once an antibody is produced against a specific antigen, the next time 
that antigen enters the body, the immune system "remembers" its 
response and produces more of the same antibodies. 
• Checking for the presence of specific immunoglobulins in the blood 

can be helpful in diagnosing or ruling out infections or 
certain illnesses.

• IgM refers to those antibodies that are produced immediately after an 
exposure to the disease, while IgG refers to a later response. 
• IgG generally confers immunity to a patient so far as that particular 

disease is concerned.

• While IgM is an indicator of a current infection, an IgG indicates a recent 
or past exposure to the illness.

• IgM is the first antibody that the body produces in an acute infection.



General Example 



Tests

• Testing for antigen looks for the bacteria or virus or pieces of 
dead bacteria or virus
• Can be used even after antibiotics used
• Varying sensitivity especially in biologic specimens 

containing lots of other proteins (feces not great, CSF pretty 
good)

• Testing for antibodies looks for the patient’s immune response 
to the infection
• Takes time for immune system to make (may have to wait 

days after symptoms start
• Lasts a long time (even a lifetime – example measles)
• Can differentiate between acute (IgM) and historical 

infections (IgG)



Total Antibody Test

•Generally tells you that the patient
• is currently infected with the disease, OR
•was infected with the disease in the past, OR
•was vaccinated against the disease and is now 

immune

•Additional testing is needed to differentiate.



Summary

• An immunoglobulin test measures the level of certain 
immunoglobulins, or antibodies, in the blood. 
• Antibodies are proteins made by the immune system to fight 

antigens, such as bacteria, viruses, and toxins.

• The body makes different immunoglobulins to combat different 
antigens. 

• For example, the antibody for chickenpox isn't the same as the 
antibody for mononucleosis. 

• Sometimes, the body may even mistakenly make antibodies 
against itself, treating healthy organs and tissues like foreign 
invaders. This is called an autoimmune disease.

• IgM is a temporary antibody that disappears within two or three 
weeks. It is then replaced by IgG which lasts for life and provides 
lasting immunity to the person.



Hepatitis A Testing 

•Often receive Total Antibody Test results 
• Not helpful, additional testing needed

•Often false positive IgM results 
• Commonly see in elderly patients
• Discourage testing out of criteria (improve positive 

predictive value)
• Liver function test results important



Hepatitis A Review

Infectious Period: 14 days before to 7 days after 
illness onset

PEP: ASAP, no later 

than within 

14 days of last 

exposure 



Hepatitis A Contacts

•household members, 

• sexual contacts, 

•persons who share drugs with case, 

• food handling employees who work with the case,  

• anyone consuming undercooked food or food 
handled after cooking by the case



Hepatitis A in a Food Service Worker



Management of Contacts



Hepatitis A Prophylaxis

•Hepatitis A Vaccine
• 12 month of age and up

•Per CDC, the following persons should receive IG:
•Children aged less than 12 months and 60+
•Immunocompromised persons
•Persons with chronic liver disease
•Persons for whom vaccine is contraindicated

• Immunization program provides either vaccine (1 
dose only) and/or immunoglobulin - at no cost to all 
persons in Iowa exposed to Hepatitis A



Neisseria meningitidis

• Triggers for prophylaxis
▪Gram Stain 

▪ Gram Negative Diplococci in blood or CSF

▪Culture positive
▪Antigen agglutination test
▪PCR positive



Neisseria meningitidis 

Infectious Period: 7 days before illness onset until 24 
hours after appropriate antibiotic treatment 

PEP: ASAP, but no later than 14 days after illness 
onset of the index patient, after 14 days PEP has 
limited to no value



Neisseria meningitidis Prophylaxis
• Household contacts,
• Direct saliva contact (kissing, sharing toothbrush, drinks),
• >8hrs of contact within 3 feet during index case’s infectious 

period (i.e. childcare contacts, coworkers, friends, etc.)
• Healthcare workers (mouth-to-mouth resuscitation or 

unprotected contact during endotracheal intubation), 
• Laboratory workers exposed via manipulating a known N. 

meningitidis culture outside of a biological safety cabinet and 
other persons in the laboratory when the manipulation occurred

• Recommended antibiotics, but dosages should be verified by 
healthcare provider
• Ciprofloxacin
• Rifampin
• Ceftriaxone



Appropriate Antibiotic for Patient before 
Discharge to Clear Carriage

• Systemic antimicrobial therapy of meningococcal disease 
with agents other than ceftriaxone or other third-generation 
cephalosporins may not reliably eradicate nasopharyngeal 
carriage of N. meningitidis. 

• If other agents have been used for treatment, the index 
patient should receive chemoprophylactic antibiotics for 
eradication of nasopharyngeal carriage before being 
discharged from the hospital

• Recommended antibiotics
• Ciprofloxacin
• Rifampin
• Ceftriaxone



Measles

•Antibody tests: IgM versus IgG
• 3 days post rash 
• False positive IgM’s (not available at SHL)

• Cross reaction
• Clinical history
• Travel / exposure history
• IgG results / vaccination history

•Measles PCR (preferred test): 
• SHL performs the test – results day or two later
• Throat swab



Measles TimeLine



Measles Review 

• Infectious Period: 4 days before rash onset until 4 
days after rash

•Protect up to

6 days post 

exposure



Measles PEP Recommendations
Vaccination History: No doses of MMR
•Children (less than 12 months of age)

• Recommendation: 
• Day 0-6 Post Exposure: Administer Immunoglobulin 

•Children (older than 12 months of age) and adults with no documented doses 
of MMR 

• Recommendation: 
• Day 0-3 Post Exposure: Administer MMR
• Day 4-6 Post Exposure: Administer Immunoglobulin

Vaccination History: One documented dose of MMR
•Healthy adults and children (older than 12 months of age) who have a 
documented history of 1 dose of MMR more than 28 days ago

• Recommendation:
• Administer MMR #2 (should have protection from MMR #1)



Measles PEP Recommendations
Special Situations: 

Adults or children (older than 12 months of age) with either one or no documented doses of MMR, 
AND meet one of the following criteria: 

• Individuals who have used oral of injectable steroids within the past month (2mg/kg or 20 mg/day for 
14 days)

• Individuals who are undergoing chemotherapy for treatment of cancer or autoimmune disorders

• Individuals with HIV who are severely immunocompromised

• Individuals with genetic immunodeficiency syndromes 

•Pregnant women who are not immune to measles

• Recommendation: 

• Days 0-6 Post Exposure: Administer Immunoglobulin

Individuals who do not need immunoglobulin or MMR:

• Individuals who know that they have had measles in the past

• Individuals who have a documented history of 2 doses of MMR

• Individuals who have laboratory-confirmed immunity to measles (positive measles IgG antibody)

• Individuals who were exposed more than 6 days ago, provide education 



Voluntary Home Confinement



Rabies Post Exposure Prophylaxis

•Naïve – Need RIG and 4-5 shots depending on if the 
patient is immunocompromised
• Rabies IgG need preformed antibodies for quick 

protection
• Vaccine to build your own 

•History of pre-exposure vaccine or previous PEP
• Jump start immune response with vaccine boosters 

only





Estimating Risk



Study Designs

• A Cohort study begins with a group of people (a cohort) free of 
disease. The people in the cohort are grouped by whether or 
not they are exposed to a potential cause of disease. 

• A case-control study begins with the selection of cases (people 
with a disease) and controls (people without the disease). The 
controls should represent people who would have been study 
cases if they had developed the disease (population at risk).

• Risk Ratio (Relative Risk) vs Odds Ratio

• Odds ratio is a ratio of two odds whereas the relative risk is 
a ratio of two probabilities

• Cohort studies should use relative risk to measure risk, case-
control studies should use an odds ratio

• Sometimes literature will not use these measures of risk 
correctly. 



Interpreting Relative Risk: How strong is the 
association?

• If RR = 1 − the incidence in the exposed is the same as the 
incidence in the non-exposed.
• No increased risk, no association

• If RR > 1 − the incidence in the exposed is greater than the 
incidence in the non-exposed.
• Increased risk, positive association; ? causal

• If RR < 1 − the incidence in the exposed is lower than the 
incidence in the non-exposed.
• Decreased risk, negative association; ? protective

• The further the RR is from 1, the stronger the association.



Interpreting Odds Ratio of a Disease

• If OR = 1
• Exposure is not related to disease

• No association; independent

• If OR > 1
• Exposure is positively related to disease
• Positive association; ? Causal

• If OR < 1
• Exposure is negatively related to disease
• Negative association; ? Protective

• The further the OR is from 1, the stronger the 
association.



Attack Rates (Incidence Proportion)

• In the outbreak setting, the term attack rate is often used as a 
synonym for risk. 

• It is the risk of getting the disease during a specified period, such 
as the duration of an outbreak. 

• A variety of attack rates can be calculated.
• Overall attack rate is the total number of new cases divided by the total 

population.

• A food-specific attack rate is the number of persons who ate a specified 
food and became ill divided by the total number of persons who ate that 
food.

• In order to calculate an attack rate, a case definition, or set 
of criteria to define the disease of interest, must first be 
developed.



Ill Well

Exposed (Ate) a b

Not Exposed (Did not eat) c d

Relative Risk = (a / a+b) / (c / c+d)

2x2 table



Outbreak Investigations



Goals of an Outbreak Investigation

•Determine if an outbreak is occurring

• Identify the source of illness

•Guide public health intervention
• Ensure/recommend proper treatment
•Assess response needed



If you suspect 
an outbreak is 
occurring…..

CALL IDPH IMMEDIATELY!



Recognizing an Outbreak

•An outbreak, or epidemic, is the occurrence 
of an illness in a population that is in excess of 
what is normal. 

• The Center for Acute Disease Epidemiology 
(CADE) uses previous data and statistical 
analysis to determine the baseline (normal) 
levels of acute disease in Iowa. 



Recognizing an Outbreak

• Sometimes and outbreak is obvious, other times, NOT!

•Compare to previous data and statistics

•Consult with your field epidemiologist or other CADE 
epidemiologists

•Public often makes assumptions such as
• Their last meal caused their illness
• It was the fast food they ate



Reporting foodborne illnesses
Phone line is directed to the Iowa Department of Public Health



Steps in an Outbreak Investigation

• Step 1: Establish the existence of an outbreak

• Step 2: Preparing for field work
• Assemble the investigation team and identify resources
• Research the disease
• Gather supplies and equipment
• Arrange travel

• Step 3: Verifying the diagnosis
• Investigate (interview cases, controls, etc.)
•Review laboratory finding and clinical test results

• Step 4: Defining and identifying cases
• Establish a case definition



Steps in an Outbreak Investigation

• Step 5: Describe and orient the data using 
descriptive epidemiology

• Step 6: Develop a hypothesis

• Step 7: Analyze the data and evaluate 
hypothesis



Steps in an Outbreak Investigation

• Step 8: Refine the hypothesis as needed

• Step 9: Implement control and prevention 
measures

• Step 10: Communicate findings

**Maintain surveillance for at least two incubation 
periods



Outbreak Investigation

• “Quick and Dirty” survey
•An informal survey of 5-10 people involved in a 

suspect event to determine if an investigation is 
warranted

•Conference call
•Often used with all people potentially involved  

(LPHA, environmental health, CADE, DIA, SHL, etc. )



Lab Testing

• Specimen collection is a priority in outbreak 
investigations to confirm the diagnosis

• The function of the State Hygienic Lab (SHL) is to:
• Identify the agent causing the illness
•Confirm or link cases to an outbreak
• Identify strains, serotypes, PFGE patterns

•Make sure to utilize the SHL courier service

• Special SHL form from public allows testing to be free 
at SHL for outbreaks



Case Definitions

•A case definition is a set of parameters that 
describe what individuals will fall into the 
category of a potential case and should include:
• Signs and symptoms
•Restrictions on time and place



Outbreak Hypothesis

•A hypothesis is a best guess of what has 
happened to cause the outbreak

• The outbreak investigation should test this 
guess to see if it is correct through the 
collection of data

• If the data does not support your hypothesis, a 
new hypothesis should start to emerge



Outbreak Questionnaires

•Carefully plan and customize a questionnaire

•Questionnaires can be administered in 
different ways:
•By phone
• In person
•At the workplace, school, etc. 
•Via internet (email or RedCap)



Outbreak Questionnaires

•Questions should be short and simple

•Questionnaires should include:
• Demographic information
• Symptoms
• Exposure history
• Other possible exposures

• Include educational materials if appropriate

• Remember that the more questions on a questionnaire, the 
more time it takes to interview, and the less interviews get 
done. 



Outbreak Investigation –
Why Interview?

• To obtain clues on possible sources of exposure

• Identify signs and symptoms of the disease

•Determine incubation period, duration of illness

•Develop or refine a case definition

•Develop a demographic profile and identify the 
population at risk

•Develop a list of potential exposures

• Find ill people willing to submit specimen



Exercise

• The Iowa state veterinary conference just ended.  
Dozens of people got sick at the conference, 
complaining of severe stomach cramps, diarrhea, 
and fever.

• The conference coordinator called the state health 
department to report that several participants are 
sick and 2 have been hospitalized.  

•What are the first steps you would take as you start 
your investigation?



Exercise

• The event coordinator gives you a schedule of events 
and a list of attendees.  You are also given contact 
information for the 15 people she knows are sick.  

• You attempt to interview each sick person and ask 
about their symptoms, when they first became sick, 
which events they attended at the conference, what 
they ate and drank while at the conference, and if 
they know of others who are sick. 

• You don’t have lab results yet, so you need other 
information to come up with a hypothesis about what 
is making people sick.  



Exercise

You succeed in interviewing 10/15 sick people, then study the 
data to see what they have in common…

When do you think the conference attendees were exposed to 
something that made them sick?



Exercise

•Most of those who were sick are starting to get 
better.  In talking with the attendees, you learn that 
most of them met a lot of new people at the 
Welcome Party, shook hands, and ate some food.  

•Based on your data analysis, you suspect an 
exposure at the Welcome Party is causing the 
illnesses.  To identify that exposure, you interview as 
many of the Welcome Party attendees as possible.  

•What information do you need from the conference 
organizer now to refine your questionnaire?



Exercise – Lab Results

• The conference organizer tells you the food 
at the Welcome Party was prepared by a local 
caterer.  You request a copy of the menu 
served at the Welcome Party in order to 
develop a list of items to which participants 
might have been exposed.  

• You also notify the Department of Inspections 
and Appeals (DIA) of the possible food 
contamination. 



Exercise
• You interview most of the 75 conference attendees.  At least 

25 are sick, including your 10 initial interviewees.  The 
Welcome Party was Sunday, and symptom onsets peak on 
Wednesday.  

• Without lab results, how would you define a case?  In other 
words, what is the case definition?



Exercise

Below are the attack rates and relative risk for each 
food item served at the Welcome Party.

Number of people who ate item Number of people who did not 
eat item

Food Items Sick Well Total Attack Rate Sick Well Total Attack Rate

Veggie Lasagna 21 15 36 58% 4 35 39 10%

Meatballs 4 32 36 11% 21 18 39 54%

Chicken Tenders 16 38 54 30% 9 12 21 43%

Spinach Dip 18 4 22 82% 7 46 53 13%

Food Item Relative Risk

Veggie Lasagna 5.7

Meatballs 0.2

Chicken Tenders 2.5

Spinach Dip 6.3



Exercise

•Based upon the previous tables, what do you 
think is the likely source of this outbreak  and 
please explain why?

• Initial laboratory results are back and show 
that the outbreak is likely due to E. coli O157.  
What are steps would you take at this time 
knowing that you are likely dealing with an E. 
coli outbreak?



Exercise

• You ask the caterer for the recipes from the food 
served at the Welcome Party.  You notice that the 
dishes with the highest relative risks (spinach dip 
and veggie lasagna) both had raw spinach leaves 
added as a garnish after cooking; no other dishes 
used raw spinach and there were no other 
common ingredients between these two dishes.  

• The caterer still has unopened bags of the spinach 
leftover.  At this point would you:
• Test the spinach for E. coli 
• Recommend a recall of spinach by this producer
• Issue an advisory about E. coli linked to spinach



Exercise

•Meanwhile, the State Hygienic Laboratory 
has confirmed that the ill are infected with E. 
coli O157:H7 and has submitted the pulse-
field gel electrophoresis (PFGE) results to 
PulseNet to be compared to other E. coli 
results across the country.  

• The CDC finds that this particular strain is 
indistinguishable from that of 12 other cases 
reported across the country in the last few 
weeks. 



Exercise

• In total, 37 people are infected with this outbreak 
strain from 5 different states.  Twenty-five people 
were infected during the conference and another 
12 across the country.  What is your next step?

• Shut down the facility where spinach was packaged
• Ask FDA to contact the spinach producer to suggest      

a voluntary recall
• Determine if the 12 other people also ate spinach



Exercise

• Interviews with the other 12 people with the 
matching pattern reveal that 11 of the 12 people 
ate spinach too.  Furthermore, all of the people ate 
the same brand of spinach.  

• In the meantime, FDA visits the production facility 
where the spinach used at the conference event is 
cleaned and bagged.  During their visit, FDA officials 
look at the possible points of contamination such 
as dirty wash water, sick employees, etc.  No likely 
points of contamination are found. 



Exercise

• FDA decides to visit the spinach farm.  During their 
visit they find the spinach farm is next to a creek.  
Across the creek, about a quarter of a mile away, 
there is a farm with 300 cows.  The pasture the 
cows graze in is a hilly area on higher ground.  

• There is a well maintained fence to keep the cows 
out of the spinach fields and away from the creek.  
The spinach farmer reports that he uses treated 
well water for his crops, but there has been some 
flooding in parts of his fields due to recent heavy 
rains. 



Exercise

•What do you think caused this outbreak?
• The cows ate contaminated spinach

• The fields were irrigated with contaminated water

• Flooding washed cow waste into the spinach field



Exercise

•What do you think caused this outbreak?
• The cows ate contaminated spinach

• The fields were irrigated with contaminated water

• Flooding washed cow waste into the spinach field



Resources

• The IDPH Epi Manual

•Control of Communicable Disease Manual, 20th Ed. by 
David L. Heymann, M.D., and Mark Nunn

• Epi Info:  http://www.cdc.gov/epiinfo

•Open Source Epidemiologic Statistics for Public Health:  
http://www.openepi.com

•CDC Module Learning Components:  
http://www.cdc.gov/globalhealth/fetp/tools.htm

•CDC Public Health 101 Series: 
https://www.cdc.gov/publichealth101/epidemiology.html

http://www.cdc.gov/epiinfo
http://www.openepi.com/
http://www.cdc.gov/globalhealth/fetp/tools.htm
https://www.cdc.gov/publichealth101/epidemiology.html


Important IDPH Contact Information

Field Epidemiologist

Diana Von Stein (515) 954-9499

Center For Acute Disease Epidemiology (CADE)

CADE - Business Hours 515-242-5935 or 800-362-2736

CADE - After Hours 515-323-4360

IDSS Issues

Jill Newland 515-422-6046

Other IDPH Contacts

Tuberculosis (TB) 515-281-7504

Environmental Health 515-281-0921

Sexually Transmitted Diseases 515-281-4936

Immunization 1-800-831-6293



Completion Certificates

• At some point today, please email me 
diana.vonstein@idph.iowa.gov
• Your name as you wish it to appear on your 

certificate
• Name of your agency

• Please give me about 48 hours to email you 
the certificate.

• Please put the certificate with your agency’s 
PHEP training records

mailto:diana.vonstein@idph.iowa.gov


Questions?

Diana Von Stein
Iowa Department of Public Health
http://www.idph.iowa.gov/CADE

diana.vonstein@idph.iowa.gov

515-954-9499


