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Background & Surveillance
1. After a long day of work, Sam decides to rest and watch TV. While he is
peacefully watching his show, an alert pops up. Governmental officials appear on
screen. They warn the public that a deadly virus has begun to spread within the
country. Authorities initiate a lockdown within the next few days. Almost a year
and a half later, a vaccine is finally developed. Explain how this vaccine can help
Sam and the rest of the country return to a normal setting. 2 POINTS

The vaccine will allow Sam and the rest of the country to build immunity against
the virus. (1pt) If a significant portion of the population is vaccinated then those
unvaccinated will be protected through a phenomenon known as Herd Immunity.
(1pt)

2. Veronica goes to her doctor's appointment to check on her progress after her
liver surgery. Her doctor tells her he needs to change her prescription. Veronica
adheres to her prescription for two days and on the third day falls severely ill.
She is sent to the emergency room. She is told this is the result of an overdosis.
Veronica visits her doctor again. The doctor confesses that he made an error
when placing her prescription. What term can be used to describe what Veronica
has experienced and why? 2 POINTS

Iatrogenesis (1pt). Veronica's illness was induced by a medication a physician
prescribed (1pt).

3. A company will run an experiment to test whether their new vaccine will be
effective. The company gathers two groups of adults. They assume that
everyone in group A is healthy although 15 out of the 100 individuals are sick
with some illness. What term describes the scenario and why? 2 POINTS

Ecological fallacy (1pt) because the company is ascribing a characteristic, in this
case the average health of Group A, to every individual in that group (1pt).

4. A child is sent home after his homeroom teacher notices he has a whooping
cough. His parents are advised to go to the child's pediatrician. After visiting the
doctor, the child is vaccinated against pertussis, which was the cause of the



whooping cough. The doctor recommends he goes back to school in a week. The
child returns to school and a day after 3 other students begin to develop a similar
cough. All are diagnosed with pertussis. What term best describes the child in
this scenario and why? 2 POINTS

Convalescent Carrier (1pt)  because the child recovered from pertussis, yet
remained capable of transmitting it to others (1pt) .

5. Mark goes to his pediatrician. He receives a vaccination against meningitis.
What type of immunity will Mark develop and why? 3 POINTS

Artificial Active immunity (1pts). He develops resistance in response to a stimuli,
in this case a vaccine, which makes this active immunity (1pts). This is artificial
immunity because a vaccine caused him to generate the antibodies (1pts).

6.State two disadvantages and two advantages for Active Surveillance. 4
POINTS

Advantages: validates representative nature of passive reports, provides a more
complete reporting of health events, best suited for studying specific diseases or
epidemics. (2pts) Disadvantages: high use of resources and time-intensive
(2pts). Note: other answers are acceptable.

7.Describe how droplet spread transmission differs from airborne transmission
and provide possible examples (diseases and/or modes of transmission). 5
POINTS

Droplet spread transmission occurs by direct spray over a few meters (1pt).
Examples include: coughing, sneezing, influenza, COVID-19, etc. (1pts).
Airborne transmission occurs when infectious agents that have been suspended
in air for a long time are carried by dust/droplet nuclei and blown over great
distances (1pt). Droplets tend to be bigger for airborne transmission (1pt). Some
examples of airborne transmission include diseases such as: Anthrax,
Tuberculosis, and Measles (1pt). Note: Other answers are acceptable.



8.What is John Snow known for? 4 POINTS

He is known as the Father of Epidemiology (1pt) because he solved the cholera
epidemic (1pt) in London (1pt) using a model of epidemiological field
investigation that is still influential today (1pt).

9.Based on the scenarios, state the correct form of bias or error. For the first box,
please state the definition of the word provided. 6 POINTS

a. Length
time
bias

An overestimation of survival duration due to the relative
excess of cases detected that are asymptomatically
progressing, while fast progressing cases are detected after
giving symptoms.  (2pts)

b. Simpson
's
Paradox
(1pt)

Women appeared to be more susceptible to an illness than
men, but when studies were carried out, men were found to
have a higher probability of contracting the illness.

c. Random
Error
(1pt)

In order to remedy this, you can increase the sample size and
improve the reliability of your measuring tool.

d. Systema
tic error:
Type I
Error
(1pt)

As a result of this, researchers concluded that there is a
correlation between being at the park and contracting
salmonella when there wasn't.

e. Pygmali
on
Effect
(1pt)

Researchers convey high expectations to subjects; the
subjects produce those results.

10. Investigators conducted a study to compare COVID-19 vaccine history
among 10,549 pregnant women and 20,503 women that were not pregnant or
have recently been pregnant in the last few months. This is an example of which
type of study? 1 POINT

a. Experimental Study
b. Case-control Study



c. Cross sectional Study
d. Cohort Study

9. List the 5 steps of surveillance in order 5 POINTS
● Date Collection
● Data Analysis
● Data Interpretation
● Dissemination
● Link to action

10. List five diseases that are listed in the National Notifiable Disease
Surveillance System. 5 POINTS

Diseases
● Cholera
● Cryptosporidiosis
● Cyclosporiasis
● Giardiasis
● Hepatitis A
● Legionallosis
● Malaria
● Salmonellosis
● Shigellosis
● Typhoid fever
● Vibriosis
● Yellow Fever

11.  Explain the difference between incidence and prevalence. 2 POINTS

Incidence: Measures risk and used to watch the course of an outbreak.
Prevalence: number of cases of disease occurring within a population at any one
given point in time and essentially measures burden.

12. Classify each disease (bacterial, viral, fungal, parasitic, prion). 6 POINTS

a. Campylobacter jejuni Bacteria

b.  Fatal Familial Insomnia Prion



c. Colorado Tick Fever Virus

d. Blastomycosis Fungal

e.Hemorrhagic colitis Bacteria

f.Psittacosis Virus

13.  What does an R 0 value greater than 1 indicate about the disease? 1 POINTS

a. The disease is spreading quickly and there will likely be an outbreak or
epidemic
c. Each existing infection causes one new infection.
d. The disease is lethal in less than half of all cases
e. The rates of the disease will decline and it will eventually die out

14. Explain the difference between incubation period and latency period. 2
POINTS

The incubation period is for infectious diseases (1pt), whereas the latent period is
for chronic diseases. (1pt)

15. What is meant by Virulence?Pathogenicity? 2 POINTS

Virulence refers to the proportion of individuals with clinical disease who become
severely ill or die. Pathogenicity refers to the proportion of individuals who are
infected and develop clinical disease.

16. Which of the following best describes a good cost effective public health
program? 1 POINT

a. Effectiveness is high; costs are low
b. Effectiveness is low; costs are high
c. Effectiveness is low; costs are low
d. Effectiveness is high; costs are low

17. A disease that occurs regularly in a population is said to be a(n) 1 POINT
a. Sporadi
b. Endemic



c. Epidemic
d. Pandemic

18. Which of the following does not describe Public Health Surveillance? 1
POINT

a. Precedes outbreak investigation
b. Does not offer solutions to outbreak investigations
c. Requires epidemiologists/ researchers to create graphs and report on

trends.
d. Is often inexpensive to implement.

19. Which of the following is NOT a characteristic of Public Health Surveillance?
1 POINT

a. Timeliness
b. Simplicity
c. Reproducibility
d. Flexibility
e. Representatives

Epidemiologists are trying to decipher the cause of a certain illness. They decide
to use Causal Pies to organize their information.

20. State whether each is a sufficient, necessary, or component cause 4 POINTS
a. D: Component Cause
b. A: Necessary Cause
c. Pie 1: Sufficient cause
d. B: Component Cause



21. What is the acronym FATTOM describe and what does it stand for. Then
choose one letter and describe it in detail. 8 POINTS

Describes favorable conditions for the growth of foodborne illnesses (1PT). Food,
Acidity, Temperature, Time, Oxygen, and Moisture (6 POINTS). Correct
description (see below) of one letter (1pt).

22. Which study provides information on prevalence rather than incidence? 1
POINT

a. Cohort Study
b. Experimental Study
c. Cross-sectional study
d. Case control study

23. Why aren't Koch's postulates strictly followed today? State two reasons. 2
POINTS
They are not followed due to following:

● There exist carriers of a disease who are asymptomatic
● viruses require a host to be grown so a pure culture is not possible
● acquired immunity can prevent reintroduction of the agent



● diseases can be caused by different pathogens so a new agent may be
isolated the second time.

● a single pathogen can cause several disease conditions.

Outbreak Investigation

Scene 1:
On December 11, an outbreak occurred in Middle Village, New York. Children of
the community were experiencing diarrhea, cramps, fever, vomiting. After an
extensive investigation, it was discovered that Campylobacter jejuni was the
agent generating this outbreak. Then, epidemiologists wanted to see if there was
a correlation between the Campylobacter jejuni outbreak and pasteurized milk so
they carried out additional studies. They took a sample of 10,000 healthy
individuals from the community and found that 250 were ill. They later discovered
that 178 of those who had gotten sick had consumed unpasteurized milk. 110
people were then randomly chosen from the population who had not gotten sick.
They found that 30% of these had consumed unpasteurized milk.

1. Which type of study is being conducted? List two pros and two cons for this
study. 5 POINTS
Case control study (1pt). Pros: simple to conduct, no loss to attrition, good for
study of rare diseases (2pts). Cons: time-order confusion, subject to recall  bias,
can’t examine multiple outcomes (2pts).

2. Create a 2x2 table for the scenario. 6 POINTS (Correct headers 2pts. Correct
numerical values 1 pt).

Has Campylobacter
jejuni

Does not have
Campylobacter jejuni

Consumed
unpasteurized milk

178 33

Did not consume
unpasteurized milk

72 77



3. What quantity should be used to determine the relationship between
consuming unpasteurized milk and actually getting infected? Calculate and
interpret this quantity. 3 POINTS

Odds Ratio. ad/bc=(178*77)/(33*72) = 5.769 (1pt)
People who had Campylobacter jejuni were 5.769 times as likely to have
consumed unpasteurized milk than those who did not contract Campylobacter
jejuni . (2pts)

4. List 2 prevention and/or control measures that can be implemented to prevent
another outbreak of Campylobacter jejuni. 2 POINTS

● Recall milk from the community's supermarkets, contact the milk company
about the issue and tell them to check their milk products, wash hands
after handling milk products, opt for pasteurized milk, heat milk to high
temperatures (specifically 145 degrees for 30 minutes). Note: Other
answers are acceptable.

5. Provide one similarity and one difference between a retrospective cohort study
and a case-control study. 2 POINTS

● Similarity: Starts after exposure/disease has already occured, looks
backwards. (1pt)

● Difference: Cohort identifies exposure, then looks for disease/cases and
can find relative risk/attack rate/incidence. Case-control starts with
cases/controls, looks back at exposure, and can't find relative risk/attack
rate/incidence. (1pt)

Note: Other answers are acceptable.

Scenario 2:

A new method for COVID-19 testing is being tested by a certain pharmaceutical
company. Although this new alternative is easier to produce, researchers want to
know if this new method is better than the standard diagnostic tools. Researchers
tested this new method in New England. They collect the following information.

True positives: 1285
True negatives: 70856
False positives: 6853



False negatives: 564

Calculate the following quantities 8 POINTS:
a. Sensitivity

1285/ (1285+564)= 0.695

b. Specificity
70856/ (70856+6853)= 0.912

c. Predictive Value Positive
1285/ (1285+6853)= 0.158

d. Predictive Value Negative
70856/ (70856+564) = 0.992

2. Interpret the calculations you provided above. 4 POINTS

a. If a person has the disease, the test will be positive 69.5 % of the time
b. If a person does not have the disease, the test will be negative 91.2 % of

the time.
c. 15.8% of those with a positive result do have the disease.
d. 99.2% of those with a negative result do not have the disease.

3. If another population in another country were to be examined what
quantities/qualities would remain the same? 2 POINTS

Specificity and Sensitivity

4. Define Odds Ratio. When can it be used to approximate relative risk? 2
POINTS

Expresses how likely something is to cause a disease (1pt). The rarer the
outcome, the better estimator odds ratio is of relative risk (1pt).

Patterns, Prevent, and Control Measures:



1. Classify the following epi curves 3 POINTS

a. Point Source

b. Intermittent Common
Source

c. Propagated Epi
Curve

2. State and define the steps to disease control. 8 Points (1 pt for correct
definition and 1pt for each correct step).

● Control: Public policy is used to restrict the spread of the agent before
people begin to protect against the agent.

● Elimination: Reduction to zero incidence of disease in a particular area due
to efficient efforts.

● Eradication: Termination of all transmission of infections by extermination
of agents.

● Extinction: Agent no longer exists in nature or in the laboratory.



3. What are the last 3 levels of prevention? Define them and include examples. 9
POINTS (1pt for correct level of prevention, 1 pt for correct definition, 1pt
for correct example).

● Secondary: process of screening and instituting treatment may prevent
progression to symptomatic disease.

○ Examples: screening, daily-low dose painkillers, regular physical
exams

● Tertiary: rehabilitation and prevention of further disease.
○ Examples: surgery, speech therapy, chemotherapy, weight loss

programs.
● Quaternary:  Set of health activities to mitigate or avoid consequences of

unnecessary/excessive intervention of the health system.
○ Examples: pulling plug on dying patient, physician refrains from

potentially doing harmful testing in patient where it is not needed,
changing patient's prescription to prevent overmedication.


