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Disease Detectives
The Youth Risk Behavior Survey (YRBS) is a survey that is conducted by the Federal Government to find out information about the health behavior of US high school students.  The YRBS also solicits responses from students about basic personal information (such as age, race/ethnicity, and gender).  If students agree to participate (and their parents give permission for them to do so), students complete the YRBS questionnaire during a class period in school.  The data shown in this Science Olympiad Disease Detectives Event were adapted from YRBS data.

Research has shown that wearing a seat belt when driving in a car minimizes injuries from motor vehicle accidents.  So, one of the questions asked of students in the YRBS was “How often do you wear a seat belt when riding in a car driven by someone else?” This Science Olympiad Disease Detectives Event asks several questions related to seat belt usage.

	1.
	Students were asked “How often do you wear a seat belt when riding in a car driven by someone else?”  Of the 1,350 students responding, 544 said that they always wore a seat belt when riding in a car driven by someone else and the other 806 reported that they did not.  What is the prevalence of “always wearing a seat belt?”                                             (20 points)


544/1350 = 40.30%

	2.
	From the table below, calculate the prevalence of always wearing a seat belt among girls.  Calculate the prevalence of always wearing a seat belt among boys.  Calculate the prevalence ratio to show which group is more likely to report that they always wore seat belts?             (30)


	
	Always wears a seat belt
	Does not always wear a seat belt
	Totals

	Girls
	295
	396
	691

	Boys
	248
	407
	655

	Totals
	543
	803
	1346


Prevalence among girls = 295/691 = 42.69%

Prevalence among boys = 248/655 = 37.86%

Prevalence ratio = 42.69/37.86 = 1.13

	3.
	Following are three hypotheses about seat belt usage:


	
	a.
	Students who earn As and Bs are more likely than students who earn Cs, Ds, and Fs to always wear their seat belts.

	
	b.
	People living in the Northeastern United States are more likely than those living in the rest of the country to always wear their seat belts.

	
	c.
	People living in urban areas are more likely than those living in suburban areas to always wear their seat belts.


	
	Using YRBS data, the following prevalence ratios were calculated:


	
	For hypothesis a, the PR was 1.4

	
	For hypothesis b, the PR was 0.82

	
	For hypothesis c, the PR was 1.0


	
	Of the hypotheses given, which one(s) is supported by the data and why?                         (20)


Hypothesis a is supported by the data.  Students who earn As and Bs are 1.4 times as likely as students who earn Cs, Ds, and Fs to always wear their seat belts.

Hypothesis b is not supported by the data.  In fact, the data show the opposite relationship.  Students who live in the Northeastern US are 18% less likely to wear their seat belts than students living elsewhere in the country.  In other words, students living in the rest of the country are more likely than Northeasterners to always wear their seat belts.

Hypothesis c is not supported by the data.  Students in urban areas are equally as likely as students in suburban areas to always wear their seat belts.

	4.
	Suppose you believed that students aged 15 and older were more likely than younger students (those aged 14 and younger) to report always wearing their seat belts.  YRBS data show the following student responses:  There are 3 students aged 13 and younger; 2 of them do not always wear their seat belts.  There are 117 students aged 14; 47 of them always wear their seat belts.  There are 115 15-year-olds who always wear their seat belts; the other 186 15-year-olds report that they do not always wear their seat belts.  Of the 16-year-olds, 140 always wear their seat belts, and the remaining 212 do not.  Among the 355 17-year-olds, 206 do not always wear their seat belts and the others do.  Of those students who were 18 and older, 91 always wear their seat belts and the other 128 do not always wear their seat belts.


	
	In the table below, label your columns and rows appropriately, enter in the necessary data, and then perform the necessary calculations to determine whether your hypothesis is supported by the YRBS data.  Interpret your findings, i.e. answer the question about whether your hypothesis is supported by the data.                                                                             (30)


	
	Always                                wears a seat belt
	Does not always                            wear a seat belt
	Totals

	(15yrs
	495
	732
	1227

	(14 yrs
	48
	72
	120

	Totals
	543
	804
	1347


The prevalence among those aged 15 and older is .4034 and the prevalence among those aged 14 and under is .4000, for a prevalence ratio of 1.009.  With a PR so close to 1, the hypothesis is not really supported by the data.  Younger students are not more likely than older students to report that they always wear their seat belts.  However, Event respondents may say that the PR>1 and thus older students are slightly more likely than younger students to always wear their seat belts.

	5.
	Suppose you found higher prevalence among girls than boys, which statement(s) might be consistent with that finding?  (Circle all that apply.)                                                              (20)


	
	a.
	Being a girl makes you wear your seat belt.

	
	b.
	The proportion of girls who always wear their seat belts is greater than the proportion of boys who always wear their seat belts.

	
	c.
	There are more girls than boys who answer the questionnaires.

	
	d.
	Girls are more likely than boys to be passengers in someone else’s car.

	
	e.
	Boys are more likely than girls to always wear their seat belts.  Girls are more likely than boys to report that they always wear their seat belts.


	6.
	In the table below, you are shown data about seat belt usage as it relates to grade level.  Prepare a bar chart that shows how seat belt usage is linked to grade level.                        (20)


	
	Always wears a seat belt
	Does not

always wear a seat belt
	Total

	9th grade
	126
	206
	332

	10th grade
	131
	204
	335

	11th grade
	145
	205
	350

	12th grade
	141
	186
	327

	Total
	543
	801
	1344
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	7.
	Someone suggests to you that the reason why the Northeast has a relatively low prevalence of seat belt usage is because there are more boys than girls living there.  Do any of the answers from the previous questions suggest that that could be true?  What could you do to evaluate that hypothesis?                                                                                                       (20)


Stratify the data.  Create two strata:  geographic region by seat belt usage among girls and geographic region by seat belt usage among boys.  Look at the stratum-specific PRs to see if they differ from the overall (crude) PR.  If gender is the reason for the regional differences, the stratum-specific PRs would go to 1.

	8.
	Suppose geographic location was actually unrelated to seat belt usage, why might you have found the observed relationship (Q3b) anyway?                                                                    (20)


Bias, confounding, and / or random error (chance)
	9.
	Suppose your school principal was concerned about seat belt usage and wanted to develop a program to increase the number of students in the school that wore seat belts all the time.  Your principal comes to you to ask for your advice.  Given what you have learned, what type of program might you suggest?  Why?                                                                                   (20)


Anything that takes into account the fact that higher grades are somewhat more compliant than lower grades.
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