Key to Student Sheet 5.1. Epidemiologist Clip Guide

http://www.sciencemathpartnerships.net/exda-plc/
Contents: Three question responses from epidemiologist interview.

Learning objectives: Epidemiologists use databases to connect exposures and outcomes. Epidemiologists need more than just the results of a case-control study to imply causality. Understand the 95% confidence interval. 

Questions: 

1. How often do epidemiologists use databases? 
Almost every day.


2. What do epidemiologists try to connect in their research?

Epidemiologists use databases to connect exposures and outcomes.


3. Name four things that epidemiologists do to imply causality in case control studies? 

Through biological plausibility, timing or temporality, multiple studies, dealing with bias and confounders through good study design. 


Key to STUDENT SHEET 5.2. The 2x2 Table and the Car Passenger Case Control Study

The contribution of passengers to car accidents—a case control study (2007)

Whether the presence of passengers in an automobile contributes to car accidents is an important safety issue and has implication for public policy and law. A study conducted in Perth, Western Australia in 2003-2004 assessed the contribution of passengers to accidents resulting in non-fatal injuries. The presence of passengers in cars involved in injury-causing accidents and cars not involved in accidents were compared. The study included drivers aged 17 and older. Controls were matched to cases by location (recruited from nearby service stations), time of day, day of the week, and road and driving conditions.

Among 274 drivers having injury car accidents, 73 had one or more passengers in the car. The control group consisted of 1096 drivers not involved in car accidents, and among these drivers, 190 had one or more passengers in the car.

1. Fill out the Case Control Study Design form below for the car passenger study

Case Control Study Design

Research Question: Does having one or more passengers in a car increase the likelihood of having an injury accident?

Outcome: Having an injury car accident
Exposure: Having one or more passengers in the car
Study Population: Drivers in Perth, Western Australia in 2003-2004 in areas where injury car accidents had occurred
Study Size: 1370
Cases: Drivers who had injury accidents

Controls: Drivers who did not have injury accidents and who were driving in the same locations and at the same times as the cases
 Key to STUDENT SHEET 5.2: Car Passenger Case Control Study (continued)

2.
On the table below, label who the cases were and who the controls were.
3.
What is the exposure (the factor you think may have caused the outcome)? Label the “Exposed” and “Not Exposed” rows.

4.
Fill in the shaded boxes with the appropriate numbers from the study.

	
	Cases
Drivers having injury accidents
	Controls
Drivers not having injury accidents

	Exposed

	73
	190

	Not Exposed

	201
	906

	
	
	

	Total
	274
	1096


5.
What are the odds that a case was carrying 1 or more passengers? Show your work. Remember that odds is:
 
      number of times an event occurs (i.e. cases were carrying 1 or more passengers)_____     


number of times an event does not occur (i.e. cases were not carrying passengers)

= 73/201 = 0.363
6.
What are the odds that a control was carrying 1 or more passengers? Show your work. Remember that odds is:

      number of times an event occurs (i.e. controls were carrying 1 or more passengers)_____     


number of times that event does not occur (i.e. controls were not carrying passengers)

= 190/906 = 0.210

7.
The odds ratio (OR) is a comparison between two ratios. What is the odds ratio for this study? Show your work.

OR = Odds the cases have the exposure (odds that cases were carrying 1 or more passengers)

         Odds the controls have the exposure (odds that controls were carrying 1 or more passengers)


= 0.363/0.210 = 1.73

8. What does the odds ratio tell us? Use the language in the following statement to say what your odds ratio means.

If the odds ratio is X, then cases are X times more likely to be exposed than controls. 

Drivers having injury accidents are 1.7 X more likely to have had one or more passengers than drivers not having injury accidents.

9. What would an odds ratio of 1 tell you?

An odds ratio of 1 would tell you that there is not an association between having passengers in the car and injury accidents.

10.
What laws or public policies can you think of that may have been influenced by studies like this one?

Answers will vary. In Washington State, new drivers cannot have any passengers except family members for the first 6 months after they get their drivers license.

Key to STUDENT SHEET 5.3. Mr. Limon’s History Class
1.
What is Mr. Limon’s research hypothesis?


Students who fall asleep in class don’t get enough sleep the night before.

2.
Why do you think Mr. Limon did not require students to put their names on the questionnaires?
If he required students to identify themselves, he might not get truthful responses because students might be afraid that it they admitted falling asleep, it would affect their grade. If this happened, the study would give inaccurate results because a number of students who identified themselves as controls (awake group) should actually belong to the cases (asleep) group. Studies that rely on the accounts of individuals are subject to this problem.

3.
Why did Mr. Limon give the questionnaire to all 4 of his World History classes instead of just Jake’s class?


To increase the sample size. This could help his results be statistically significant.

4.
Who are the cases and who are the controls? Label the table below.


Cases = asleep; controls = awake

5.
What is the exposure (the factor you think may have caused the outcome)? Label the “Exposed” and “Not Exposed” rows.


Exposed = Slept <7 hours the night before; Not Exposed = Slept >7 hours the night before
6.
Fill in the shaded boxes with the appropriate numbers.

	
	Cases
(asleep)
	Controls
(awake)

	Exposed
Slept <7 hours the night before
	
20
	
39

	Not Exposed
Slept >7 hours the night before
	
8
	
53

	
	
	

	Total
	
28
	
92


Key to STUDENT SHEET 5.3. Mr. Limon’s History Class (continued)
7. What are the odds that cases slept less than 7 hours the night before? Show your work. Remember that odds is:
 
        number of times an event occurs (i.e. cases slept less than 7 hours)_____     


number of times an event does not occur (i.e. cases slept 7 or more hours)

=  20/8 = 2.5
8.
What are the odds that controls slept less than 7 hours the night before? Show your work.


       number of times an event occurs (i.e. controls slept less than 7 hours)_____     


number of times that event does not occur (i.e. controls slept 7 or more hours)

= 39/53 = 0.736
9.
The odds ratio (OR) is a comparison between two ratios. What is the odds ratio for this case control study? Show your work.

OR = Odds the cases have the exposure (odds that cases slept less than 7 hours)

         Odds the controls have the exposure (odds that controls slept less than 7 hours)

=  2.5/0.736 = 3.40
10. What does the odds ratio tell us? Use the language in the following statement to say what your odds ratio means.

If the odds ratio is X, then cases are X times more likely to be exposed than controls. 

Students who fell asleep in class are 3.40 X as likely to have had less than 7 hours sleep the night before than students who didn’t fall asleep in class.

11.
Do these results support Mr. Limon’s hypothesis? Give evidence from your calculations to support your answer.

Yes, there is an association between falling asleep in class and not getting enough sleep the night before. The odds ratio is quite a bit greater than 1, which suggests that the association may be significant (not due to chance alone).

12. What would an odds ratio of 1 tell you?

It would tell you that students who fell asleep in class and those who stayed awake had the same odds of having slept less than 7 hours the night before, and there is no association of amount of sleep and whether students fall asleep in class.
Teacher Key to Student Sheet 5.4: A real case control study

Key to STUDENT SHEET 5.4: Smoking and Lung Cancer. A case control study by Doll & Hill (1950)
The occurrence of lung cancer increased rapidly in the first half of the twentieth century. Why? There were several ideas. During this period, in western nations, manufactured cigarettes were plentiful and easy to obtain. Could increased smoking account for the increase in lung cancer cases? A classic case control study carried out in 1947 by English epidemiologists Sir Richard Doll and Tony Bradford Hill examined the relationship between smoking and lung cancer. Doll and Hill compared the smoking habits of hospitalized London lung cancer patients to the smoking habits of patients hospitalized for other causes. All the patients were men and under the age of 75. Here are their results:

	
	Cases
(lung cancer)
	Controls
(no lung cancer)

	Cigarette Smokers
	
1350
	
1296

	Non-smokers
	
7
	
61

	
	
	

	Total
	
1357
	
1357


1. Fill out the Case Control Study Design below for Doll and Hill’s study.

Case Control Study Design

Research Question: Is smoking associated with lung cancer? or Does smoking cause lung cancer?

Outcome: Lung cancer
Exposure: Smoking cigarettes
Study Population: Hospitalized patients in London, male, under 75 years of age
Study Size: 2714
Cases: Hospitalized lung cancer patients
Controls: People hospitalized for other reasons besides lung cancer, male, under 75 years
 Key to STUDENT SHEET 5.4, A Real Case Control Study (continued)
2.
Using the data provided for this study, calculate the percentage of cases who smoked and the percentage of controls who smoked.

%cases who smoked = 1350/1357 = 99.5%

%controls who smoked = 1296/1357 = 95.5%

3.
What can you conclude from these percentages and from comparing them?

The percentage of people smoking is very high in both groups, and it is quite similar in both groups. It is hard to conclude by comparing these two figures that smoking is higher in one group or the other.

4.
What are the odds that a case will be a smoker?


1350/7 = 192.9

5.
What are the odds that a control will be a smoker?



1296/61 = 21.2

6.
What is the odds ratio for this study? Show your work.



192.9/21.2 = 9.1

7.
What does this odds ratio tell you about smoking and lung cancer? Give evidence from your calculations to support your answer.

People with lung cancer are more likely to be smokers than people who don’t have lung cancer. The odds ratio tells us that lung cancer patients are 9.1 times more likely to be smokers than patients without lung cancer.

Key to STUDENT SHEET 5.5. Association is Not Always Causality 

Test Your Knowledge

Which of the following, made-up studies is an example of each type of error?

	Type of error
	Study number

	a. Random error
	1

	b. Selection bias
	4

	c. Information bias
	2

	d. Confounding
	3


