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Disease Detectives
Directions: After reading the synopsis in the box below, answer the questions that follow.

	Synopsis

It has been hypothesized that being physically activity increases alertness and improves mental functioning and learning.  One of the early studies testing this hypothesis was reported in an article entitled “Associations between Physical Activity and Other Health Behaviors in a Representative Sample of US Adolescents.” 1  
The data for this study came from the Youth Risk Behavior Survey (YRBS), a national school-based survey conducted by the Centers for Disease Control and Prevention (CDC).  Trained professionals came into randomly selected and volunteer schools from all 50 states and the District of Columbia.  The YRBS was completed by 11,631 students.  The questionnaire contained 70 questions.  
Data from the YRBS were analyzed by the CDC in various ways.  In the study that is being discussed here and referenced below1, several possible impacts of physical activity were closely examined.  The topic of this Disease Detectives event is based on YRBS data for a possible relationship between physical activity and academic performance.  
One YRBS question asked about self perception of academic performance:

	

	
	Compared to other students in your class, what kind of student would you say you are?

	
	

	
	a.
	One of the best

	
	b.
	Far above the middle

	
	c.
	A little above the middle

	
	d.
	In the middle

	
	e.
	A little below the middle

	
	f.
	Far below the middle

	
	g.
	Near the bottom

	

	Two other YRBS questions asked about self perception of physical activity:

	

	
	On how many of the past 14 days have you done at least 20 minutes of hard exercise that made you breathe heavily and made your heart beat fast?

	

	
	On how many of the past 14 days have you done at least 20 minutes of light exercise that made you breathe a little more than usual and made your heart beat a little faster than usual?

	

	 Based on answers to these two questions about physical activity:

· 2,652 students were classified as high-active if, during the 14 days before the survey, they reported 6 or more days of hard exercise and 6 or more days of light exercise
· 1,641 students were classified as low-active if they reported fewer than 2 days of light exercise and no days of hard exercise in the past 14 days.  

	

	1 RR Pate, GW Heath, M Dowda, SG Trost. Associations between physical activity and other health behaviors in a representative sample of US adolescents. American Journal of Public Health, 1996; 86:1577-1582

	


Questions:
	Part 1

	

	1.
	What was the prevalence of high-active students among the high school students who participated in the YRBS?  (Round off all answers to one decimal place.)                       (5 points)

	
	

	
	2,652 / 11,631 or 22.8% and full credit if they mention both)    

	
	

	
	What was the prevalence of high-active students among the high school students who were included in the study entitled “Associations between Physical Activity and Other Health Behaviors in a Representative Sample of US Adolescents?”                                           (5 points)

	
	

	
	2,652 / 4,293 or 61.8% and full credit if they mention both)    

	
	

	2.
	What kind of study design is the YRBS?                                                                          (5 points)

	
	

	
	Cross-Sectional Study

	
	

	Part 2

	
	

	
	For participants who self-reported to be the kind of student who is “Best” or “Far Above Middle,” the researchers reported the following results: 

	
	

	
	

	
	Table A

	
	
	

	
	
	

	
	Proportion (and %) of                                                High-Active Participants Self-Report to Be a “Best” or “Far Above Middle” Kind of Student
	Proportion (and %) of
Low-Active Participants Self-Report to Be a “Best” or “Far Above Middle” Kind of Student

	
	
	

	
	
	

	
	1,485 / 2,652 (56%)


	722 / 1,641 (44%)



	
	
	

	
	

	3.
	What is the exposure being studied in Table A?                                                              (5 points)

	
	

	
	The exposure being studied in Table A is self perception of physical activity 

	
	

	4.
	What is the outcome being studied in Table A?                                                               (5 points)

	
	

	
	The outcome being studied in Table A is self perception of “kind of student”

	
	


	5.
	Use Diagram A below to illustrate the analysis described in Table A above.  To do so, fill in the following labels in each box, and also write in the corresponding number of study subjects for each box.  The top box is already labeled; add the number (#) for this box, and then write in labels and numbers for each of the other six boxes.                                                      (28 points)         

	
	

	
	The list of labels includes:

	
	

	
	· “Best” or “Far Above Middle”

	
	· High-Active

	
	· Low-Active

	
	· Not “Best” or “Far Above Middle”

	
	· Total Students

	
	

	
	Some labels may be used more than once.

	
	

	
	Diagram A

	
	
	
	
	
	
	
	
	

	
	
	
	
	Total Students
# 4,293


	
	
	
	

	
	
	
	↓
	
	 ↓
	
	
	

	
	
	High-Active

#  2,652


	
	
	Low-Active

# 1,641
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	“Best” or “Far Above Middle” 
# 1,485


	
	Not

“Best” or “Far Above Middle” 
# 1,167
	
	“Best” or “Far Above Middle” 
# 722
	
	Not

“Best” or “Far Above Middle” 
# 919
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	6.
	Another way to display the data for this study is with a 2x2 table, which places each study subject into one of four cells (a, b, c, or d), depending upon whether a study subject did or did not have the exposure and whether a study subject did or did not have the outcome.  Every study subject belongs in one of the four cells.  Fill in numbers for the four cells and the totals in the 2x2 table below, again using information from Table A.                                                                  (12 points)

	
	

	
	The 2x2 table is also useful as a basis for calculating and comparing prevalences of an outcome among study subjects who have or do not have the exposure being studied.  A prevalence in this example may be expressed as a percentage or proportion.  Using the 2x2 table, calculate prevalence of the outcome being studied for each row in the table and write each one in the appropriate box under “Prevalence.”                                                               (10 points)

	
	

	
	Then compare the two prevalences by calculating a Prevalence Ratio and writing it in the box under “Prevalence Ratio.”  Show calculations on the back of this sheet of paper.  (Round all calculations to one decimal place.)                                                                                    (5 points)

	
	
	
	
	
	
	
	
	

	
	
	“Best” or “Far Above Middle”
	Not

“Best” or “Far Above Middle”
	Total
	
	Prevalence
	
	Prevalence Ratio



	
	High-Active
	
	
	
	
	
	
	

	
	
	
	
	
	
	1,485 / 2,652
=  0.6
	
	

	
	
	1,485
	1,167
	2,652
	
	
	
	

	
	
	
	
	
	
	
	
	0.6 / 0.4

= 1.5

	
	
	a
	b
	
	
	
	
	

	
	Low-Active
	c
	d
	
	
	
	
	

	
	
	
	
	
	
	722 / 1,641
=  0.4
	
	

	
	
	722
	919
	1,641
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	7.
	In a single sentence, explain the meaning of the Prevalence Ratio that you have calculated.                                                                               
                                                                                                                                           (5 points)

	
	

	
	High-active students are 1.5 times as likely to be good students as low active students. 

or . . . The prevalence of good students in the high-active groups is 1.5 times as great as the prevalence of good students in the low-active group.   

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Part 3

	
	

	8.
	The title of the publication of this study is “Associations between Physical Activity and Other Health Behaviors in a Representative Sample of US Adolescents.”  Based on what you know about the study, do you think the study participants were a representative sample of US adolescents?  Answer and explain your reasoning.                                                          (5 points)

	
	

	
	As explained in the synopsis, the researchers sampled high school students from all 50 states and the District of Columbia.  So in a geographic sense it is representative.  However, it might not be representative because students absent on the day the survey is given are not included.  There might be a bias, in that less healthy students and probably lower achieving students will be underrepresented.  It also does not include adolescents who have dropped out of school.

	
	

	
	What would be a more accurate title for the report?                                                         (5 points)

	
	

	
	“Associations between Physical Activity and Other Health Behaviors in a Representative Sample of US Adolescents Attending High School.”

	
	

	9.
	The investigators reported that they began with 11,631 student respondents to the survey.  But this number was reduced to 4,293 students in the analysis.  Why do you think this was done?  Include in your answer your estimate of the activity-level of these students who were not in the analysis.                                                                                                                            (5 points)

	
	

	
	The researchers wanted to study two contrasting groups – one with high activity and one with low activity.  All the students who were eliminated were somewhere in-between, and so they were not of interest in answering the study question about effects of high versus low activity on self-reported school performance.

	
	

	10.
	Could the relative prevalence ratio be different if the investigators had defined high activity and low activity differently?  Describe one or more limitations of assessing physical activity in this way.                                                                                                                                   (5 points)

	
	

	
	Yes, the prevalence ratio could change according to what “cut points” the investigator assigned to defining high activity and low activity.  A limitation of assessing PA this way is the fact that the results do depend on the cut points, and worse still, the investigator could try a variety of cutpoints and choose to report the result that he/she is looking for.  This is not scientific.

	
	

	11.

	In the definition of the higher versus lower achieving students, which answers to the YRBS question, found on page 2 in the synopsis, define each group (answers a through g).    (5 points)

	
	

	
	Higher achieving students are a or b, and lower achieving students are c-g.

	
	

	12.
	Discuss at least one limitation of assessing school performance in this way.                  (5 points)

	
	

	
	The assessment is self-reported, and students may not tell the truth.  Even if reported truthfully, an individual student’s ranking would be different in different schools with different levels of academic achievement.  The question is subjective and it is difficult to find the most meaningful cut point between higher versus lower achieving students.  

	
	

	
	

	13.
	Create another survey question that you think would be more effective or accurate in assessing student performance.                                                                                                        (5 points)

	
	

	
	What was your grade point average during the last semester?  Do you consider yourself an A, B, C, or lower than C student?  There could be many others – look for a question that is more objective or more effective in some other way


	
	

	14.  
	Given the YBRS study design, what do you know about the time order of the hypothesized exposure and outcome?  Explain.                                                                                    (5 points)

	
	

	
	Because you are collecting data about the hypothesized exposure and outcome at the same time in a cross-sectional study, you do not know which came first.  It may be that physically activity causes increases in academic achievement.  However, it may be that high academic achievement causes people to want to be more physically activity.

	
	

	15. 
	How might confounding have accounted for finding the association between increased physically activity and increased academic achievement?  Give at least one example of a potential confounder.                                                                                                        (5 points)

	
	

	
	There may be a third factor that is associated with increased physically activity that is the actual cause of increased academic achievement.  For example, what if the high-active students come from families with higher socioeconomic status, and their parents are able to afford PA opportunities for their children (sports equipment, club memberships) and are also more influential regarding their scholastic achievement.  Other factors beside parental influence that could confound (confuse) an association between PA and school performance include drug and alcohol use, low self-esteem, and peer influence.

	
	

	Part 4

	
	

	16.  
	How would a hypothesis that increased physically activity causes increased academic achievement be tested in a randomized controlled trial?  Explain in words or a diagram.
                                                                                                                                          (5 points)

	
	

	
	Start with a group of people and evaluate their academic achievement in some standard way.  Randomly assign them to one of two or three intervention groups that will put subjects on regimens of, say, high, medium, and low exercise.  At some later point in time, evaluate academic achievement again in the same standard way, and compare groups in terms of change in academic achievement over time.   

	
	

	17. 
	How would a randomized controlled trial address the question about the time order of physical activity and academic achievement?                                                                                (5 points)

	
	

	
	Time order is addressed by this study “over time.”  In other words, the academic achievement of each student is measured before the intervention begins, and then at a later time after the intervention is finished.  If we see a positive change (improvement) over time in academic achievement, we can be sure that the intervention did not happen before the improvement.  The only time order possible would be: first the intervention, and second, the academic improvement. 
 

	
	

	18. 
	How would a randomized controlled trial address the question of possible confounding?
                                                                                                                                          (5 points)

	
	

	
	In a randomized trial, students are randomly assigned to one of the intervention groups.  If randomization is done correctly, each person will have an equal chance to be in any given intervention group.  As such, the groups will be very similar with regard to all potential confounders (a demographic factor like age or gender, or a personal factor like body weight or depression).   In other words, there will not be an imbalance of these factors between the intervention groups that will result in an influence by a confounder that will alter (“confuse”) the study results.  

	
	

	19.
	Would it be ethical to test the increased physically activity causes increased academic achievement hypothesis in a randomized controlled trial? Explain your position.   (5 points)

	
	

	
	One might argue that if we already know that increased physical activity is beneficial, it would not be ethical to encourage some people to exercise more than others.  To make it ethical, researchers have to make sure there is no discouragement of exercise.  This may be done in either or both of the following ways.  1) compare current exercise regimens to a stepped-up exercise regimen (not decreasing exercise opportunities for anyone); and/or 2) offer all intervention groups counseling/classes on the overall benefits of exercise.  

	
	

	Part 5  (Tie Breaker)

	
	

	20.
	Explain how a randomized control trial could provide a more rigorous measurement of the exposure (compared to the study described in the synopsis).                                (5 points)

	
	

	
	Physical exercise could be measured objectively with instrumentation (heart rate monitoring, fitness testing) rather than with self report of physical activity.  

	
	

	21.
	Explain how a randomized control trial could provide a more rigorous measurement of the outcome (compared to the study described in the synopsis).                                 (5 points)

	
	

	
	Cognitive function and scholastic achievement can be measured with standardized tests, or school records could be examined for students’ grades.  

	
	

	22.  
	Describe the difference between association and causation.                                  (5 points)

	
	

	
	Association – when two things turn up together, when you see one, you see the other

Causation – when one thing leads to the other

Difference between the two – associations may or may not be causal
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