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STURENT-SHEET h: Condubting Research on Smoking Behavior

4 1. How did the scientists in the interviews become interested in science and research?
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2. What personal connections do these scientists have with their work?
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3. Using your experience and any information from the interviews, describe what you

think happens in science. What do scientists do? How do they do experiments?
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4. How are the ways that the‘se S eﬁt@ts do wc/)rk smnlar% d\lfferent from how you do
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5. What are some ways that you see science belng applied in your everyday life?
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f) - 6. How do scientists work together to solve problems and answer new questions?
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7. What surprised you about these scién
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Name: -- Date: ‘ Period: _-
STUDENT SHEET 2.1: Why do some people become smokers and others do not?

As you read and discuss the smoker profiles, answer these questions.

1. What patterns do you see across the profiles? Did people start smoking around the

same age? When? What other similar do things you notice?
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2. What factors influence people:
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3. Why do they have difficulty quitting? ;
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4. What other information might you want to know from these people?
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5. What aspects, factors related to smoking behavior would you want to investigate

further?
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6. What statements or claims can you make that address the question: “Why do some
people become smokers and others do not?” Provide evidence from the profiles for
those claims. For example, someone who has a parent who smokes is more likely to be
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Name:— Date: - Period: i

STUDENT SHEET 2.2 Observations about smoking behavior

WHY PEOPLE START SMOKING
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Name: Date: Period:

STUDENT SHEET 3.2: Neurons, Neurotransmission, and the Giant Neuron

During the class discussion of neurons and neurotransmission, take notes on diagrams
a, b and c. Then label the parts of the giant neuron in part d.

a. A typical neuron impulses carried

toward cell body branches

dendrites i
terminals
nucleus ayon

—_—

impulses carried
5 cell body away from cell body |
(soma) . !
i
|

b. Neurotransmission Neuron 1 o 2

axon
terminals

dendrites

signaling

molecule —% cell body

receptor
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Name: Date: Period:

STUDENT SHEET 3.3: Genetic Exposures in the Smoking Behavior Study

As a class, look at Question 103 in the Hypothesis Testing view of the smoking behavior
database. Under “3. Identify answers corresponding to your exposure,” there is a list of
four possible answers for the C957T region of the DRD2 gene. Work with your class to
answer the questions below.

1. How many possible genotypes (combinations of genes) are there for this gene
region? -,

2. Why does each genotype have two letters associated with it (C/C, T/T, CiT?
Poase. 1 Corvid  fHum g Mo 7t v
oS el i dod
3. DRD2 is on the long arm of chromosome 11, shown by the arrow at the left in the
figure below. Draw the genotypes on the chromosome pairs, as shown in the
example at the left. Why are there two chromosomes for each genotype?

CIC

4. DRD?2 codes for the dopamine receptor. The T allele of the C957T gene region
results in fewer receptors than the C allele. Draw the number of receptors you
expect for each genotype in the diagrams below. One receptor is shown in each
figure.
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STUDENT SHEET 3.3, Continued .

5. You just learned that the DRD2 gene codes for the dopamine receptor. What is
the function of this protein? How might making less of this protein (compared to
“normal”) affect a person’s smoking behavior? (Hint: Think about the giant
neuron and the effect of nicotine on dopamine release).
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6. What protein does the DDC gene code for? What is the function of this protein?
How might making less of this protein (compared to “normal’) affect a person’s
smoking behavior? :
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7. Several of the questions in the questionnaire may have a physi ical/genetic
component to them, even though there is not a specific gene mentioned. Identify

-_‘-——-—‘——/ . . . . .
at least three questions that may be asking about something that is partially or
largely genetic, and discuss why you think this for each question.
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Name: Date: Period: )

STUDENT SHEET 4.2. Comparing Experimental Studies and Case Control Studies -

Use the information in each of the two research studies described below to complete 0
the blanks in Table 4.1.

Scenario

The Beta Fraternity House held a party on Friday night. By 4 pm on Saturday afternoon,
17 people who had been at the party had called Doug, the frat house manager,
complaining of headaches and severe nausea. None of the frat brothers who were
absent from the party reported feeling sick. What should Doug do to figure out what was
making people sick?

Research Study 1 (case control study): Doug reported the outbreak to Student Health
Services. The public health team there designed a case control study to try to find out
what had made the students sick. Their study design consisted of giving a questionnaire
and a health exam to as many students as they could locate who had been to the party,
including those who got sick and those who didn’t. Both groups of students in the
study—those that got sick and those that didn’t—included males and females in the age
range of 18 to 22. The questionnaire asked students about what foods they had eaten,
what beverages they had consumed, and how much alcohol they drank. It also asked
them to list the people they had been in contact with during the party. During the health
exam, the nurse measured the students’ temperature, blood pressure, and other vital
signs, as well as asking them how they felt. The students who took the questionnaire
were asked to report back to Student Health Services one week after the party for a |
follow-up health exam. Results from the study were analyzed to see whether there were

any differences between the students who got sick and those who didn't. They learned

that 95% of the students who were sick had hugged and kissed Sally, who had just

returned from a long trip. Sally did not feel good at the party, but she was excited about

seeing her friends so went to it anyway.

Research Study 2 (experimental study): People stricken with the “Beta Bash” sickness
were severely ill for 5-8 days, and many developed a rash. Public health researchers
determined that all of the sick students had hugged and kissed Sally, who had just
returned from doing research on desert mice in New Mexico. They hypothesized that
Sally had contracted a viral or bacterial infection from the mice she was studying. To
test whether the infectious agent could also make mice sick, they injected 20 Strain X
lab mice with Sally’s saliva. Another group of 20 mice were injected with saliva from a _
student who did not get the sickness. The two groups of mice were cared for in separate &
facilities and observed for the next four weeks. Researchers monitored the two groups
of mice to see whether they got sick or died. Of the 20 mice injected with Sally’s saliva, |
17 were weak and lost weight, and three died. All of the control mice injected with saliva r
from the healthy student remained healthy through the study. '

14 EXPLORING DATABASES SEPTEMBER 2011




W

AL

te

/a

)11

STUDENT PAGES - Lesson 4

Table 4.1. Experimental study vs. case control study. Answer the questions in the table.

Case Control study (students)

Experimental study (mice)

Kind of Study

Observational, retrospective (looking
backward in time)

Experimental, prospective (looking forward
in time)

Experimental

Participants already have the condition or

Participants are assigned to a treatment

design outcome being studied. The research looks | (the manipulated variable) and followed to
backward in time to identify factors that see if they develop the condition or
might have caused that condition. outcome.
Variables The two groups of subjects are matched so | Controlled variables are the variables that
that they are the same in as many features | are kept the same among all samples or - 1
as possible. subjects AN TTU A
How are the subjects matched? What are the controlled varlables'?
. 74
y \ , [ { Aund
The exposure is a factor observed by The manipulated (independent) variable
researcher to be different between the two is the factor that is deliberately chanqed by
groups of subjects. the researcher. N (M T
What are the exposures? What is the manlpulated varlable?
e 4 :v
The outcome is the factor that defines how | The responding (dependent) variable is
the two groups of subjects differ and is the factor that changes in response to the
chosen by the researcher at the start of the . | manipulated variable and is measured by
study. the researcher.
What is the outcome? What is the responding variable?
ol ,
What The exposure is associated with the The manipulated variable causes the
experiment outcome. responding variable.
shows Were any of the exposures associated Did the manipulated variable cause the
with outcome in Study 1? responding variable in Study 2?
{
o)
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Name: Date: Period:

STUDENT SHEET 5.1. 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.

Am}r@)drivers having injury carae idents, 73 had one or more passengers in the
car. The control group consisted 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

Research Question: Did e # of epl tn cars MAL caur

| :‘Outcome ?&gw\w oD W/ IZMM

Study Populatlon

Case Control Study Design

Akt wove \JK—GAAA
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Exposure:

—

Study Size
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Controls:

2011
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STUDENT SHEET 5.1: 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 0{%2.” Controls 1AL
é?\v‘rﬂdw“ cewo‘\n)vm anada dand” <

X Exposed
[+ Qisse/t/\qrw

Not Exposed#p
No'msv%n%w

Total 7Y g1

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)
n7 g ‘ g
=22 < Zuai
Q0|

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 oceur (i.e. controls were not carrying passengers)

i ._\E?_ =~ 2099 %

406 ‘
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s Tatio (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) 63/40'.\)‘3 26.32 % p CasSe arL

(leqm00)  Qo.a7% o ol
+o han® een expo sed
8. What does the odds ratio tell us? Use the language in the following statement to say (. snd OIS
what your odds ratio means.

_ Ifthe 8dgs ratio is X, then cases are X times more likeéy to be exposed than controls.

GC% Cakes ora .77 s pend UW
o be 'Q/K‘F(Dm o QOMVO/‘S.

9. What would an odds ratio of 1 tell you? © 4: h oW/
T odds vario of | tedh Y O
e XPe? <M

o0& wmh%gwb \;}\/LOC W\JJV%

10. What laws or public policies can you think of that may have been influenced by
- studies like this one?
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STUDENT SHEET 5.4. A Real Case Control Study

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 Controls
. (lung cancer) (no lung cancer)
Cigarette Smokers 1350 1296
Non-smokers 7 61
Total 1897 1357

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

~ | Research Question: a/up;!\

o P
Controls: VW > L \\,/(, \,uu'\/\és C LA

Case Control Study Design

Av  1TLEAr UM
\ CeASR oA e ME KA N0\ AL NANHK ‘”m PgA

Outcorﬁé; AN ANV «4\ can UL C LA VR 2 <

A
\,&,/ \

L/\/\/\fﬁ‘\i}"\ {' N

Exposure: i \CN iivaQ,(_zft
VAL L{,; A\ \/"\‘_"j’;,%‘

Study Populatu:n\ ; w_,u\ AN CAMRN 4 f)\«/\j’YhA,)«‘,fX:IX?

B A TER 1524 W«ﬂ’%w( can K (G Y«

v € - QLC;/ >
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TWY(/ \/\J/ L b/\_/q\'\.i/) 4’ L/\/m L//S‘/
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2. Using the data provided for this study, calculate the percentage of cases who smoked
and the percentage of controls who smoked.

, : A Ak "-‘/ e O VAV T L
) % (A SE=> A5 NP e g Lprit-O
N | [+ - o Ao g
Wihg SVOECO- \ " A 10/
_\% = ya.l U %o \_::gx = A SferT h 4

3 What can you conclude from these percentages and from comparing them?
otk AN S glooud VL 0NN AAVL QU

| Gf peopP L e smoeke Ut A NV ey
| oY dorgt o w r\g‘)‘ C AN L. J

\ {

| =

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

| ,,_...A %) (" =

5 14 2.3 ©

5. What are the odds that a control will be a smoker?
{46 - g g
— LN LD

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

(qR-D 4,1 Y=l
S VD)

O C
- O { D

C |
S

7 What does this odds ratio tell you about smoking and lung cancer? Give evidence
from your calculations to support your answer. ]
~ /% P (’I 3 !;. L"/ ?) /J%L-’

(FRAL/ L)

T (AL S o L c,”/],, _ U £ I5¢ )N\/\i i*J%/LuX {
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Original Reference ;

Doll, R. & Hill, A. B. (1950) Smoking and carcinoma of the lung: preliminary report.

British Medical Journal 221, 739-748.

Supplementary References

http://www.nature.com/mHestones/milecancer/fuH/milecancerOB.htm!
Nature Milestones Cancer. Milestone 8. 1950 Smoking and Cancer: Smoking gun.
by Ezzie Hutchinson, 2006.

{

CDC Excite curriculum on Cigarette Smoking and Lung Cancer
httg://www.cdc.gov/excite/classroom/smoking q.pdf

In depth exploration of Doll and Hill’s classic case control and cohort studies on
smoking and lung cancer.
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STUDENT SHEET 5.6, Continued

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 1L

b. Selection bias

c. Information bias S

d. Confounding

Study 1: Sam hypothesized that smokers are more likely to have believed they could
not become addicted to cigarettes during their experimental smoking phase. Therefore,
Sam performed an odds ratio calculation from the smoking behavior database for
Question 20: During your experimental smoking phase, did you believe that you could
become addicted to cigarettes? Sam found that smokers were 1.23 times more likely to
not believe they could become addicted compared to non-smokers. However, the 95%
confidence interval (0.76 to 1.98) contains the number one, which means that there is
not an association between believing you could become addicted to cigarettes and
becoming a regular smoker.

Study 2: In a study of chronic back pain, cases were 2.5 times more likely than controls
to recall having over-exerted themselves lifting heavy objects in the past 10 years.

attend college than people who are in the “normal” weight range. However, when the
data were stratified for family income (high, average, and low), there was no observable
association between being overweight and not attending college.

Study 3: A recent study suggested that people who are overweight are less likely to

Study 4: Several participants mentioned that they learned about the study and the $30
gift card at the homeless shelter they frequented. This group was almost entirely
smokers, and they tended to be older compared to control participants. On the other
hand, several study subjects expressed delight that they could contribute to a study that
involved high school students in doing research on why people smoke. In general, this
population tended to be younger and was much more likely to be non-smokers. Based
on these facts, what bias could occur in question 83: How well off is your current
family/household?
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Student Sheet 7.1. Using Hypothesis Generation to Explore Data

Directions
Work as a class to complete this activity, which models how to explore the data using

Question 12.

1. Your teacher will project the database and select “Preview a project.”
http://www.sciencemathpartnerships.net/webapp/index.html

2. \Watch as your teacher selects Step 1.4 Hypothesis Generation, and then Question
12. “How old were you when you first tried a cigarette, even a single puff?”

3 Notice that in this view, you can see the number of cases and controls who gave
each response to the question as both a table and a graph.

4. As a class, decide which responses you will use to define exposed and not-exposed.
Select them, choose “Everyone’ for the study population, and then “Get odds ratio.”

5. In Query 1 below, write the responses you used for exposed and not-exposed, and
fill in the 2x2 table, the odds ratio, the 95% confidence interval, and the sample size.

6. In Query 2, use different responses to define exposed and not-exposed, and again
use “Everyone” for study population. Select “Get odds ratio.” Hint: think about how to

get a higher odds ratio.

7. In Query 3, use the same responses to define exposed and not-exposed as you
used in Query 2, but select Male or Female for the study population.

Query 1
Exposed: Responses to question 12 \% + and description in words:

Not exposed: Responses to question 12 1% - and description:

Study population = Everyone

Cases | Controls ey = '
Exposed Odds Ratio _“~ o

o 1| 95% confidence interval _{
Not ) ) A3
Exposed | 2 i Sample size _4A 10

c= ’ d= “ UAY,
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Query 2
Exposed: Responses to question 12 [+  and description in words:
| LR A A V) ® \X ./fx‘ /\\7,/\';& {:L/
o T SC
Not exposed: Responses to question 12 [k -  and description:
Study population = Everyone
%%/ 120 J
Cases Controls L (lI__S
Exposed Odds Ratio. J (G1/ 7(a> 4
. a= 5% fu= 95% confidence interval@ﬂlb, O,(fﬂ
Not . e
Exposed : , | Samplesize L 15
c= d= "
Query 3

Exposed: Responses to question 12

Not exposed: Responses to question 12 ||~ and description:

Study population = Males or Females
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Not ; 8
Exposed 1 1| | Sample size | 2%
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Questions

1. Comparing Queries 1 and 2, what changes in odds ratio and 95% confidence
interval do you notice as the way you defined exposed and not-exposed and thus

the numbers in the four cells of the 2x2 table change’?
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2 and 3 ‘h“ow does &hé;\gldg The st‘udy populatlon afféct the

odds ratio and 95% confidence mterval’?
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