Epidemiology/Biostatistics Exam
Exam 2, 2003
PRINT YOUR LEGAL NAME:

Instructions: This exam is 25% of your course grade. The maximum number of points
for the course is 1,000; hence this exam is worth 250 points. There are 20 questions on
this exam. Each question is worth 12.5 points to yield the maximum total of 250 points.
For questions 1 - 10, record the best answer in pencil on the answer sheet provided. For
questions 11 - 20, write your answers in the spaces provided. Submit the exam and your
answer sheet as directed after you have completed the exam. Be sure that you have
printed your legal name and social security number on the top of each page.

1.) The basic principles of the Nuremberg Code are all of the following except:

a. Institutional Review Boards (IRBs) must report serious non-compliance
with a study.

b. Human experiments should be preceded by animal studies.

c. The study should be justified by anticipated scientific results.

d. There should be no coercion in obtaining informed consent from study
subjects.

e. The study should avoid physical and mental suffering to the subjects.

2.) The informed consent process requires all of the following except:

a. The subjects must understand the potential pros and cons of participating
in the study

b. A description of alternative treatment, if available

c. A statement regarding the subject’s financial compensation for non-minor
injuries

d. A statement indicating the subject can change study arms upon the
subject’s request

e. A detailed statement of what is expected of the subject during the study.

3.) Select the correct statement:

a. A study result that is statistically significant may not lead to improved
patient outcomes.

b. Clinical significance only pertains to a Type II error while statistical
significance pertains to the relationship of the calculated p-value to alpha.

c. Study results that are not statistically significant can’t be clinically
significant.

d. Statistical significance and clinical significance essentially mean the same
thing.

e. The power must be set at 80% or higher to assure clinical significance of
study results.
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4.) A researcher is told that she needs 90 subjects to attain 80% power to detect a true
difference of at least 20% between two study arms. Select the correct statement:

a.

b.

She should reduce the number of subjects to 80 to reduce the probability
of a Type II error.

She should set alpha at 0.01 and not 0.05 to reduce the probability of a
Type II error.

She would need less than 90 subjects to detect a true difference of at least
15% between the two study arms, keeping the power at 80%.

She would need less than 90 subjects to have 90% power to detect a true
difference of at least 20% between the two study arms.

She would need less than 90 subjects to have 80% power to detect a true
difference of at least 25% between the two study arms.

5.) Select the correct statement concerning the p-value:

a.

b.

d.

c.

The p-value provides insight on how clinically important the study result
is.

The p-value is the probability that the null hypothesis is correct.

The p-value can be used to get a general estimate of the study’s power.
Assessing multiple comparisons will not change the value of each
individually calculated p-value.

The p-value is the probability of avoiding a Type I error.

6.) Researchers conduct a study to determine an association between daily exercise
and bladder cancer. They report that daily exercisers have a relative risk of 0.9
compared to non-daily exercisers in developing bladder cancer over 20 years.
The 95% confidence interval had a range from 0.8 to 1.2. Select the correct

statement:
a. The authors should fail to reject the null hypothesis.
b. A Type I error could have occurred.
c. The study had sufficient power to detect a true difference of at least 0.4.
d. The researchers are 95% confident that the null hypothesis is true.
e. The authors should have reported a 90% confidence interval to obtain

statistical significance.
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7.) A physician wants to calculate a measure of linear association between two
continuous variables. The joint distribution is not Gaussian. Which of the
following should he use:

Simple Linear Regression
MultiVariate Analysis (MVA)
Spearman Correlation Coefficient
Pearson’s Correlation Coefficient
Cox Proportion Hazard Regression

o0 o

8.) Test selection criteria for a widespread screening program should include each of
the following except:

The test should be inexpensive and available.

It should not be difficult to perform the test.

The test results should be reliable and accurate.

The screening test must be as good as the gold standard test.
The test should be of low risk to patients.

oo o

9.) Researchers have gathered the following data regarding Disease X.

City Subjects With Disease X Subjects at Risk for Disease X
College A 100 5,000

College B 50 5,000

College C 200 10,000

College D 100 2,500

A new test for Disease X is 70% sensitive and 60% specific. Based on these data, select
the correct statement:

The predictive value positive will be higher in College A than College C
The predictive value negative will be higher in College B than College D
The predictive value negative will be higher in College A than College B
The predictive value positive will be higher in College C than College A
The predictive value positive should be the same at all four colleges.

oo o
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10.) The distribution of weight in a medical school of 600 students is right skewed. A
student randomly selects 35 students from the school and records their average weight.
She repeats this process 40 times. Each time, students previously randomly selected are
again eligible to be randomly selected. The student then plots the average weights she
obtained from the 40 samples and plots a sampling distribution. Select the correct
statement:

a. The sampling distribution should be right skewed.

b. The variance in the sampling distribution should be smaller than the variance in
the distribution of individual weights of all of the medical school students.

c. The mean of the sampling distribution should be to the left (Iess than) the mean of
all the medical school students.

d. The standard deviation of the distribution of all the weights of the medical school
students is called the standard error of the mean.

e. 95% of the weights of all the medical students will lie within two standard
deviations of the mean in the sampling distribution.
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11. The prevalence of heart disease in a group of middle-aged women is 10%. A
new test for heart disease is 70% sensitive and 70% specific. Calculate the
predictive value positive for the new test in this group. Show your work.

The following paragraph refers to questions 12 and 13.

Researchers conduct a study to determine if there’s an association between cigarette
smoking and prostate cancer. The researchers gather 100 men with prostate cancer and
200 men without prostate cancer. The researchers report that 20 of the men with prostate
cancer smoke cigarettes while 50 of the men without prostate cancer smoke cigarettes.

12. Calculate the appropriate measure of association between cigarette smoking and
prostate cancer. Show your work.

13. Interpret the number that you calculated in problem # 12. Be specific and
complete with your interpretation.

14. For what type of data is a chi-square test appropriate?

15. What are the three basic principles of the Belmont Report?

16. What is meant by secondary screening?
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17.

18.

19.

20.

In multiple regression analysis, what is the process for adjusting for a potential
confounder?

Define Pearson’s Correlation Coefficient.

Investigators want to know if knowing diastolic blood pressure, systolic blood
pressure, age and gender helps to predict the probability of having a heart attack
(MI). They are concerned that cholesterol values and adult onset diabetes could
be potential confounders. What statistical model should the investigators use?

Define reporting bias.

END OF EXAM
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