Science Olympiad

"AEa .

Disease Detectives — EXAM

2022 UMD Invitational

Team Number:

Team/School Name:
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1.

2.

Total Points Possible (written test): 120

Total Points Earned:

1. _ 1.(10 points; 1 point each) Below you will find a list of public health events that CDC
disease detectives responded to during the last year. Investigations are infectious or
next to events that are infectious and an “N” next to those that

llIII

noninfectious. Put an
are noninfectious.
___ | Dengue fever
I Pneumonia
___N___ Methyl bromide exposure
___N__ Obesity
| Escherichia Coli
N___ Lead poisoning
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Botulism
Hepatitis
N Youth suicide cluster

Norovirus

I

I
_
(1 point) What can the rate of the occurrence of new cases each year also be called? A.

a. Incidence rate. (Answer)

b. Prevalence rate.

Case-fatality rate.

o

d. Rate ratio.
(1 point) Who is considered to be the father of epidemiology?

a. John Snow. (Answer)

b. Jonas Salk.

c. Louis Pasteur.

d. Edward Jenner.
(1 point) In Finland, during July 27-August 24 2021, a total of 57 men, women, and
children became ill with E. coli 0103 with the Shiga toxin 1 (stx1) gene recorded). Among
the 40 patients, 15 were hospitalized, and 2 deaths were reported. What was the
case-fatality rate of this outbreak?

a. 13.33%.
b. 37.5%.
c. 33.3%.

d. 5%. (Answer)
(1 point) In July 2015, the lowa Department of Public Health reported 13 mumps cases
at a large public university. What is this considered?

a. Outbreak. (Answer)

b. Epidemic.

c. Pandemic.

d. Cluster
(1 point) By the end of 1773, approximately 2 million persons were believed to have
been died from the bubonic plague in Persia. Because it was primarily contained to one
region of the world, what can it be considered?

a. Outbreak.

b. Epidemic. (Answer)

¢. Pandemic.

d. Cluster.
(1 point) In July 2015, the lowa Department of Public Health reported 13 mumps cases
at a large public university. What is this considered?

a. Outbreak. (Answer)

b. Epidemic.

c. Pandemic.
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10.

11.

12.

13.

14.

d. Cluster.
(3 points) In epidemiology, the interaction of what three elements are assessed before
developing control measures? Answer: Agent, Host, and Environment
(1 point) A case definition includes which of the following information? (Choose the best
answetr.)
a. Clinical criteria, such as signs and symptoms.
b. Clinical criteria limited by person, place, and time. (Answer)
c. Probable cause of the disease
d. Descriptive epidemiology
(1 point) What is the definition of surveillance?
a. The ongoing, systematic collection analysis, interpretation, and dissemination of
health data to help guide public health decision making and action. (Answer)
b. The aspect of epidemiology that focuses on person, place, and time.
c. The study of the distribution and determinants of health conditions or events
among populations and the application of that study to control health problems.
d. The aspect of epidemiology concerned with why and how a health problem
occurs.
Which of the following determines what type of surveillance is used
a. The type of information that is collected.
b. The source of information that is collected.
¢. How the information is analyzed.
d. How the information is collected. (Answer)
The study of the distribution and determinants of health-related states in human
populations and use of information from those studies to prevent and control disease
refers to
a. public health
b. clinical medicine
c. surveillance
d. epidemiology (Answer)
Which of the below is defined as a measure of the frequency with which new cases of
illness, injury, or other health condition occur, expressed explicitly per a time frame?
a. Incidence rate (answer)
b. Mortality rate
c. Prevalence rate
d. Proportionate morbidity ratio
Which of the following represents a key component of the definition of an outbreak?
a. The outbreak happens suddenly.
b. The outbreak involves a lot of people.
c. Certain persons are hospitalized or die.
d. (Answer) More cases than expected are reported.
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15.

16.

17

18.

19.

20.

e. The outbreak is caused by an infectious agent.

f. f. The outbreak is widespread.
(1 point) What term is used for systematic error caused by differences in accuracy or
completeness of recall to memory of past events or experiences?

a. Control bias

b. Sample bias

c. Recall bias (Answer)

d. Selection bias
(1 point) What term is used for the type of bias where ill persons are more likely to
participate than well ones?

a. Control bias

b. Sample bias

c. Recall bias

d. Selection bias (Answer)

. Clostiridium botulinum is a

a. Gram-positive bacterium (Answer)

b. Gram-negative bacterium

c. Virus

d. Neurotoxin
The University of Maryland has implemented many new policies to prioritize learning
about healthy eating and exercise. This education is to overall get people healthy. What
type of preventative strategy is this?

a. Primordial prevention (Answer)

b. Primary prevention

c. Secondary prevention

d. Tertiary prevention
In 2021, the state of Maryland had 500,000 new cases of COVID-19. For the influenza
virus, 500 signifies the: (1)

a. Morbidity counts

b. Prevalence counts

c. Incidence rate

d. Incidence counts (Answer)
Which of the following best describes a fomite? Select all that apply (2)

a. A comb that multiple people use to brush their hair and spreads lice (answer)

b. A mosquito that bites various people

c. The water droplets that you sneeze out

d. The shared kitchen tool that you use to scoop out food (answer)

e. The dust particles that a pathogen may be attached to floating in the air
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21. Gabby falls down the stairs and gets admitted to the hospital. While in the hospital, she
contracts MRSA due to incomplete sterilization of the hospital room she is staying in.
What type of infection does this best describe?

a. Zoonotic

b. Ambidirectional

c. Nosocomial (Answer)
d. latrogenic

e. Animaliatic

22. Alex is bitten by a tick before showing a bullseye rash. What type of infection has likely
taken place?
a. Zoonotic (Answer)
b. Ambidirectional
c. Nosocomial
d. latrogenic
e. Animaliatic

23. Gerry decides to host a party for his friends and puts out a large bowl of salsa and chips
that unbeknownst to him, has been contaminated with E. coli. What do the tortilla chips
which carry the disease represent?

a. Agent

b. Vehicle (answer)
c. Fomite

d. Vector

e. Carrier

Example Case 1: Norovirus

Scenario 1. In 2016, an outbreak of Norovirus occurred in Maryland. It began on April 21, 2016,
when a hospital in Baltimore suspected a patient as having Norovirus. The hospital notified the
local and state health department of the patient suspected of having norovirus. Within two
hours, six more patients with norovirus-like signs and symptoms were reported. Later that
afternoon, one patient died of respiratory failure shortly after arriving at the emergency
department. All affected persons had eaten at the same conference banquet meal on April 19.
The health department requested help from CDC disease detectives to confirm the diagnosis,
identify and treat additional patients, and determine the source

24. (2 points) Of the 39 patients who met the case definition, 30 persons were confirmed
cases and 9 were probable cases. Which of the following would be part of the case
definition for a confirmed case, but not for a probable case?

a. Alaboratory test positive for botulism. (Answer)
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b. One sign of norovirus.
c. One sign and one symptom of norovirus.
d. Attended the conference banquet.
25. (2 points) In this outbreak, only one person died. What was the case-fatality rate?

a. 5.26%.
b. 76.92%.
c. 3.33%.

d. 2.56% (Answer)

26. (2 points) 37 of the 39 patients were interviewed. CDC disease detectives also
interviewed 44 persons who attended the banquet dinner and 10 persons who ate
leftovers from the banquet dinner and were not sick. Why did they attempt to interview
all attendees (n = 83) of the banquet dinner?

a. To determine risk factors by comparing information from those who were sick
with those who were not sick.

b. To identify which foods those who were sick ingested, compared with those who
were not sick.

c. Toidentify additional cases.

d. All of the above. (Answer)

27. (2 points) During the interview, 80 of the 83 attendees of the banquet dinner were asked
55 questions about specific foods eaten, foods brought to the dinner, as well as
demographic information. Because all persons attending the potluck were asked to
participate, what is this study considered?

a. Case-control study.
b. Cross-sectional study.
c. Cohort study. (Answer)
d. Ecological study.
28. (2 points) What was the overall attack rate among those who ate potluck food?

a. 40%
b. 36%.
c. 47%. (Answer)
d. 38%.

29. (11 points)

Number of | Number of | Number of | Number of | Attack rate
sick persons | sick persons [ not sick not sick (sick)
who ate this | who did not | persons persons
food eat this who ate this | who did not
food food eat this food
Chicken 27 4 16 33
Marsala
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Microgreen 15 17 8 40
salad

Mashed 12 17 19 32
potatoes

30.

31.

Attack rate formula (2 points) Answer: The number of sick persons who ate the food +
number of persons who ate the food.
Attack rates (9 points total)
a. Chicken Marsala (3 points) Answer: 27 + (27 + 16) = 0.63 or 63%.
b. Microgreen salad (3 points): Answer: 15 + (15 + 8) = 0.65 or 65%.
c. Mashed potatoes (3 points): Answer: 12 + (12 + 19) = 0.39 or 39%.
(11 points) Calculate the risk ratio for the chicken marsala, microgreen salad, and
mashed potatoes. Show your work.
Risk ratio formula (2 points): Answer: Risk ratio= cumulative incidence in the exposed
group divided by cumulative incidence in the unexposed group
Risk ratios:
a. Chicken Marsala (3 points): Answer: .63/ (4/(4+33))=5.84
b. Microgreen salad (3 points): Answer: .65/(17/(17+40))=2.81
c. Mashed potatoes (3 points): Answer: .39/ (17/(17+32))=1.12
(2 points) Food samples were collected from plates in the hotel dumpster. Chicken
marsala samples and mashed potato samples were taken from 12 plates. Six tested
positive for norovirus. Of those six, five of the plates contained microgreen salad and
one contained mashed potatoes. Why did disease detectives collect and test samples
from the dumpster?
a. To collect samples of the botulism neurotoxin for antitoxin development.
b. To confirm the epidemiologic findings with environmental studies. (Answer)
c. Toidentify patterns in the food eaten by comparing plates found.
d. To determine the validity of the survey.
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Example Case 2: COVID-19. On January 21, the CDC confirmed the first US coronavirus case. This
disease quickly began to spread in the community and has now become a large-scale pandemic.
With COVID-19 case rates surging, a team of scientists is trying to develop a test-kit that allows
you to accurately detect COVID-19. They have requested your help in identifying the
effectiveness of their test kit. They have provided you the following chart which shows the
effectiveness of their test kit over various false positive ranges:

Chart Showing False Positive vs True Positive Rates
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32. (2 points) What is the name of this type of plot which shows false positive vs true
positive rates? ROC Curve, Receiver Operating Characteristic Curve.

33. If this test kit had perfect accuracy, what shape would you expect this graph to look like?
(3 points) It would look like a straight vertical line up from (0,0) to (0,1) before flattening
into a horizontal line. Give credit to similar answers

34. If this test kit was no better than random chance guessing, what would you expect the
graph to look like? (3 points) It would look like a diagonal line that goes straight from
(0,0) to (1,1).

35. What is the sensitivity of the test kit when the false positive rate is 0.1? Show your work
if necessary. (2 points) 0.7

36. What is the specificity of the test kit when the false positive rate is 0.6? (2 points) 1 - 0.6
=04

37. How would you determine whether this test kit is more effective than the current
available ones? What metric would you use from the graph? (3 points) You would
examine the area under the curve (AUC). If the area under the curve is greater for this
test kit, then it is more effective and vice versa.
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Example Case 3: Unknown Disease. In 2021-2022, an unknown disease outbreak takes place. As
an epidemiologist, you decide to look back at the case to determine the characteristics of this
disease. You are provided the following clues and wish to identify the illness. You know that the
incubation period of the
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Epi-Curve of the disease, first detected case was October 16.
Case # | Initials | Age | Sex Diagnosis Date ofOnset | H | R | A | F | w [Carnival
1 D.C. | 23 | F Unknown Illness 10/16 TR I I e +
2 K. L. 17 F Unknown Illness 12/8 + - + |+ | + -
3 A K. 19 | M Unknown Tllness 11/5 |+ |+ ]+ + +
4 J.S. 56 | F Unknown Illness 12/8 TR I R e +
5 SM. | 32 | M Unknown Tllness 10/29 |+ |+ ]+ + +
6 J.K. 11 M N/A N/A + - -f-1 - *
7 Y. L. 64 M Unknown Illness 12/24 + |+ |+ |+ + -
8 C.D. | 43 F Unknown Tllness 11/16 |+ |+ |+ + +
9 M. C. 42 M Unknown Illness 12/8 + - + | + + -
10 J. G. 38 M N/A N/A - - + | + - -
11 J.C. 32 F Unknown Illness 122 + -+ [+ + +
Line listing of diagnoses
H=Headache R=Runny Nose A=Coughing F=Fever W=Rash on Skin

Carnival=went to carnival
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38.

39.

40.

41.

42.

What type of epi curve is depicted? What does this information suggest? (4 points) This
epi-curve depicts a propagated outbreak. It suggests that this disease is spread person to
person with no common source.
Given the incubation period for this disease at minimum is 7 days and at maximum is 21
days, what is the latest possible first exposure for this disease? (3 points ) October 9
Write a case definition for this unknown disease (12 points) Confirmed case: a person
showing symptoms of headache (2), fever (2), and coughing (2) that went to the carnival
(2) and showing symptoms after 10/16 (2).
Given the information you have found above, what is the most likely pathogen that is
causing this disease? (2 points)

a. Common Cold

b. Hepatitis B

c. Measles

d. Strep Throat

e. Athlete’s Foot
Describe at least 3 preventative strategies to limit this type of outbreak in the future (6
points) Accept any common sense preventative strategies, 2 points each. Examples
include vaccine, social distancing, hand washing, mask wearing, case tracking, etc
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