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1. The "power" of a clinical trial is:

*a.
the probability that the trial will detect and label as statistically significant, a specified clinically important difference in outcomes between treatments, if it exists.

b.
calculated as 1-alpha.

c.
analogous to specificity of a diagnostic test.

d.
a false positive conclusion.

2. In a clinical trial, the probability of concluding one treatment is "better" than another, when in fact it is not (i.e. a false-positive conclusion), is termed:

*a.
alpha.

b.
beta.

c.
power.

d.
delta.

e.       sigma.

3. An investigator needs to calculate the sample size for a clinical trial she is planning to compare the proportion of deaths between two treatment groups. Based on the literature she estimates that the proportion of death in the control group is 0.70; she estimates the proportion of death in the experimental group will be 0.50 (an absolute difference of 0.20). She plans to use an alpha of 0.05 but is unsure whether to use a beta of 0.10 or 0.20. Which statement is correct.

a. A beta of 0.10 will result in a SMALLER sample size than a beta of 0.20.


*b.

A beta of 0.10 will result in a LARGER sample size than a beta of 0.20.


c. 
The size of beta will not change the sample size.


d. 
The size of beta will change the sample size but more information is needed to determine the type of change.


Use the following example for questions 4-6.

A randomized clinical trial is conducted comparing two drug treatments for preventing recurrent heart attack among survivors of a first heart attack.  The control group receives ASA 325 mg once a day.  The experimental group receives a new drug known as “another-fiban”.  The study includes 500 patients in each treatment group (1000 patients total).  The primary outcome measure is recurrent heart attack.  100 patients given ASA have recurrent heart attack during the study, compared with 75 given “another-fiban” (p < 0.01).  The 95% confidence interval for the difference in the rates of recurrent heart attack between the two treatment groups is 0.03 to 0.07.  Before the study began, an expert advisory panel met and concluded that the minimum clinically important absolute difference for this new drug to be of value would be 0.02. 

       4. The absolute risk reduction for recurrent heart attack by treatment with “another-fiban” is:

a.
25%.

b.
20%.

c.
15%.

d.
10%.

*e.
5%.

5.
The relative risk reduction in recurrent heart attack with “another-fiban” in this study is:

*a.
25%.

b.
20%.

c.
15%.

d.
10%.

e.
5%.

      6.
The number-needed-to-treat (NNT) to prevent one recurrent heart attack with “another-fiban” is:

a.
100.

b.
50.

*c.
20.

d.
15.

e.
10.

f.
5.

Use the following to answer questions 7-8.

A five question test is developed as a screening tool for dementia in the elderly.  The gold standard for diagnosing dementia is extensive neurological and cognitive assessment.  The following data is collected on a sample of 500 elderly persons.

	
	Dementia as assessed by extensive test
	

	Dementia assessed by the screening tool
	present
	absent
	Total

	present
	42
	17
	59

	absent
	8
	433
	441

	Total
	50
	450
	500


7.  The specificity of new screening test is:

a.
29%.

b.
71%.

c.
84%.

*d.
96%.

e.
98%.

8.  The positive predictive value of the screening test is:

a.
29%.

*b.
71%.

c.
84%.

d.
96%.

e.
98%.

9. One hundred children with severe idiopathic thrombocytopenic purpura (ITP) were enrolled in a study.  Their platelet count was measured at baseline and then two weeks later after treatment with prednisone.  The investigator wants to know if there is a difference in platelet counts between baseline and two weeks.  The data is approximately normally distributed. What is the appropriate statistical procedure?

a. 
Independent t-test

b. 
Chi-square

c. 
Analysis of variance

*d.
Paired t-test

e.
Non parametric test

10. Two hundred children with severe idiopathic thrombocytopenic purpura (ITP) were enrolled in a randomized clinical trial to compare the rate of new serious bleeds between children who receive Anti-D therapy and children who receive no treatment. One hundred children were randomly allocated to each group (Anti-D group and no treatment group). What is appropriate statistical procedure?

a.
Independent t-test

*b.
Chi-square

c.
Analysis of variance

d.
Paired t-test

e.
Non parametric test
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1. You have a case series of five children with a specific condition that you wish to describe in a publication. Their ages are 5, 5, 10, 10 and 15 years. The median age is:

a) 5

b) 7

c) 9

d) 10*

e) 15

Explanation:

The median value is the middle one when placed in order (i.e. the 50th percentile). If there are 5 values, then the median is the third value, which is 10 in this case. The mean value is the average = (5 + 5 + 10 + 10 + 15)/5 = 45/5 = 9. 

2. You wish to compare the maximum serum creatinine among a group who received aminoglycosides once a day versus the same aminoglycoside given three times daily. The appropriate statistical test to perform is:

a) Pearson or Spearman correlation coefficient

b) Log rank test

c) Chi square or Fisher’s exact test

d) Student’s T test or Wilcoxon rank sum test*

e) Paired T test or sign rank test

Explanation:

When the outcome is continuous, the predictor is dichotomous and the observations are independent, then the Student’s T test (parametric) or Wilcoxon rank sum test (non-parametric) are appropriate. The Pearson or Spearman correlation coefficient would be most appropriate if the predictor and outcome are both continuous. The Chi square or Fisher’s exact test are most appropriate if the predictor and outcome are binary/categorical. The paired T test or sign rank test are only appropriate if the data are paired or matched. In this example, they would be appropriate if the trial design had the same individual receive aminoglycosides both once daily and three times daily in separate periods.

3. A colleague would like to compare time to chronic graft versus host disease (GVHD) among patients receiving two regimens of GVHD prophylaxis. The appropriate statistical test to perform is:

a) Pearson or Spearman correlation coefficient

b) Log rank test*

c) Chi square or Fisher’s exact test

d) Student’s T test or Wilcoxon rank sum test

e) Paired T test or sign rank test

Explanation:

The best way to describe this data is using survival methods, since almost certainly some of the data will be right censored. This data will include patients who are lost to follow-up who did not experience chronic GVHD when they were last seen, and those who have not experienced chronic GVHD at their last follow-up.

A common way to describe survival data is the Kaplan-Meier method. The most common way to compare two survival curves (eg time to chronic GVHD associated with treatment 1 and treatment 2) is using the log rank test. Thus, for this example, the log rank test is most appropriate.

The Pearson or Spearman correlation coefficient would be most appropriate if the predictor and outcome are both continuous. The Chi square or Fisher’s exact test are most appropriate if the predictor and outcome are binary/categorical. The Student’s T test/Wilcoxon rank sum test and paired T test/sign rank test are appropriate if the outcome is continuous and the predictor is dichotomous. It would be possible to treat the time to chronic GVHD as a continuous measure in this example. However, then the ability to handle censored data would be lost, which would be problematic if some patients did not develop chronic GVHD.

4. An investigator is comparing two types of graft versus host disease (GVHD) prophylaxis and has set an alpha of 0.1 for the clinical trial. Which of the following statements accurately describes the type I error:

a) There is a 10% chance of concluding that the treatments have different GVHD outcomes when in truth they do not.*

b) There is a 90% chance that the treatments have different GVHD outcomes.

c) There is a 10% chance of failing to conclude the treatments have different GVHD outcomes when in truth they are associated with different outcomes.

d) There is a 90% chance of concluding the treatments have different GVHD outcomes when it is true.

Explanation: 

Type I error is analogous to a false positive rate. Thus, an alpha of 0.1 means there is a 10% probability of falsely concluding the two types of GVHD prophylaxis are associated with different outcomes.


Choice (c) refers to type II error, which is the probability of falsely concluding the two types of GVHD prophylaxis are NOT associated with different outcomes. Type II error is analogous to a false negative rate. Choice (d) refers to power, which is the probability of concluding the two types of prophylaxis are associated with different outcomes when it is true. Choice (b) is a statement that could only be made after observing data.

5. An investigator is randomizing between two treatments to reduce mucositis. She decides to analyze the data after every 6 patients has completed the observation period, and would like to stop the trial once a P < .05 has been reached.  The major issue with this approach is:

a) There is no guarantee that that the first 6 patients will have an equal number of patients allocated to each group.

b) There is the possibility that the first 6 patients will all be randomized to the same group.

c) The type I error will be inflated if multiple analyses are performed.*

d) The power will be diminished if multiple analyses are performed.

Explanation:

Interim monitoring is a form of multiple testing. When multiple tests are performed, the type I error is inflated, thus increasing the chance of falsely concluding the treatment is effective.

6. You are conducting a study in which you would like to establish whether a new test is good for detecting pulmonary embolisms compared with a gold standard. Here are the results you obtain:

	
	Gold Standard

	
	Positive
	Negative

	New Test
	Positive
	90
	110

	
	Negative
	10
	190


The sensitivity of the new test is:

a) 90/200 = 45%

b) 90/100 = 90%*

c) 10/90 =  11%

d) 190/300 = 63%

Explanation:

	
	Gold Standard

	
	Positive
	Negative

	New Test
	Positive
	A
	B

	
	Negative
	C
	D


Sensitivity = A/ (A+C). Sensitivity is the proportion of those with the disease who have a positive test. In this example, 100 patients have the disease (positive by the gold standard), of which 90 tested positive with the new test. Thus, sensitivity = 90/(90+10)=90/100 = 90%.

Specificity = D/ (B+D). Specificity is the proportion of those without the disease who have a negative test. In this example, specificity = 190/(190+110)=190/300=63%.

Positive predictive value = A/ (A+B). It is the proportion of those who test positive who have the disease. In this example, positive predictive value = 90/ (90+110)=90/200=45%. 

Negative predictive value = D/ (C+D). It is the proportion of those who test negative who do not have the disease. In this example, the negative predictive value = 190/ (190+10)=190/200 = 95%.

Prevalence = (A+C)/(A+B+C+D). In this example, the prevalence = (90+10)/ (90+110+10+190)=100/400=25%.

7. A case-control study has found that infant leukemia is more common among mothers who ingested more caffeine during pregnancy. Which of the following statements is true about this study:

a) This design is appropriate because infant leukemia is a rare condition.*

b) The relative risk of infant leukemia is increased among mothers who ingested more caffeine during pregnancy.

c) This study demonstrates that caffeine ingestion causes infant leukemia.

d) Selection bias is not an issue because all cases of infant leukemia eventually come to medical attention.

Explanation:

Case-control studies are particularly useful for studying rare conditions because cases and controls are selected based upon the outcome. However, there is no way to determine relative risk with this design and there is always the risk of sampling bias. In addition, this design cannot demonstrate causation. 

8. An investigator has just completed a randomized controlled trial comparing topical treatment versus no therapy for prevention of chemotherapy induced oral mucositis. Which of the following is true about this randomized controlled trial:

a) Randomization maximizes the chance that observer bias does not occur.

b) Randomization maximizes the chance that the two groups are treated similarly – i.e. absence of co-interventions.

c) Randomization maximizes the chance that confounders are evenly distributed between the two groups*

d) Randomization maximizes the chance that a statistically significant result will occur

Explanation:

Properly conducted randomization should minimize the chance of allocation bias and maximize the chance that confounders (both known and unknown) are evenly distributed between the two groups. However, important sources of bias may still occur following randomization. For example, if the trial is unblinded, then observer bias may still occur. Also, if unblinded, subjects in each group may be treated systematically different (co-interventions).

9. You have just performed a case control trial in which the following results were obtained:

	
	Outcome

	
	Yes
	No

	Treatment
	Yes
	1
	4

	
	No
	5
	15


Which of the following statement is correct?

a) The relative risk associated with treatment is 0.80.

b) The odds ratio associated with treatment is 0.80.

c) The relative risk associated with treatment is 0.75.

d) The odds ratio associated with treatment is 0.75.*

Explanation:

In a case control study, it is not appropriate to calculate relative risk. To determine the odds ratio:

Odds associated with treatment = 1/4

Odds associated with no treatment = 5/15

Odds ratio =    1/4



5/15


= (1*15)/(5*4) = 15/20 = 0.75

10.   You are involved in preparing a manuscript for publication. Which of the following statements about authorship is most correct:

a) It is acceptable for a contributor to not be included in the author list if they have been paid for their services.

b) Authorship credit is based on meeting one of the following criteria:

1) Substantive contributions to concept and design, or acquisition of data, or analysis and interpretation of data;

2) Drafting the article or revising it critically for important intellectual content

3) Final approval of the version to be published

c) Authorship credit requires all of the following criteria are met:*

1) Substantive contributions to concept and design, or acquisition of data, or analysis and interpretation of data;

2) Drafting the article or revising it critically for important intellectual content

3) Final approval of the version to be published

d) The senior researcher who runs a laboratory should always be an author on a paper written by a member of his/her group.

Explanation:

The guidelines for authorship are available at http://www.icmje.org/. Authorship credit requires all of the following criteria to be met:

1) Substantive contributions to concept and design, or acquisition of data, or analysis and interpretation of data;

2) Drafting the article or revising it critically for important intellectual content

3) Final approval of the version to be published

Criteria for authorship are not based upon payment. Supervision of the research group, alone, does not justify authorship. 
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Use the following information to answer questions 1 to 4.

You have treated 10 children with acute myeloid leukemia over the last 2 years at your institution. You would like to describe the presenting WBC x 109/L. Here are the data:

2, 2, 2, 4, 10, 10, 40, 60, 100, 200

1. What is the mode?


A.
43


B.
2


C.
10


D.
4


E.
200

Answer: B

Explanation: The average is the sum divided by the number of values, and in this case it is 430/10 = 43. The median is the middle value, and, in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value, which is 2 in this example. 

2. What is the median?


A.
43


B.
2


C.
10


D.
4


E.
200

Answer: C

Explanation: The average is the sum divided by the number of values, and, in this case, is 430/10 = 43. The median is the middle value and in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value which is 2 in this example. 

3. What is the mean?


A.
43


B.
2


C.
10


D.
4


E.
200

Answer: A

Explanation: The average is the sum divided by the number of values, and, in this case, is 430/10 = 43. The median is the middle value, and, in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value, which is 2 in this example. 

4. What is the best way to present central tendency for the initial WBC?


A.
Mean


B.
Median


C.
Mode


D.
Lowest value


E.
Highest value

Answer: B

Explanation: The distribution is skewed of these 10 values, since 200 is an extreme value and if you plotted a histogram, you would see that the distribution does not resemble a normal (or bell-shaped) distribution. Therefore, the best way to represent central tendency is the median. 

Use the following example to answer questions 5 to 8.

You are reading an article about a new diagnostic test for invasive fungal infections. Here are the data:

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	100
	300

	
	Negative
	200
	400


5. The sensitivity of the new test is:


A.
100/200 = 50%


B.
100/300 = 33%


C.
200/300 = 67%


D.
100/400 = 25%


E.
400/700 = 57%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


Answer: B

Explanation: The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

6. The specificity of the new test is:


A.
100/200 = 50%


B.
100/300 = 33%


C.
200/300 = 67%


D.
100/400 = 25%


E.
400/700 = 57%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


Answer: E

Explanation: The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

7. The positive predictive value of the test is:


A.
100/200 = 50%


B.
100/300 = 33%


C.
200/300 = 67%


D.
100/400 = 25%


E.
400/700 = 57%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


Answer: D

Explanation: The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

8. The negative predictive value of the new test is:


A.
100/200 = 50%


B.
100/300 = 33%


C.
200/300 = 67%


D.
100/400 = 25%


E.
400/700 = 57%


F.
400/600 = 67%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


Answer: F

Explanation: The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%. 

Use the next section to answer questions 9 and 10.

You have just performed a case control study asking the question of whether maternal caffeine ingestion is a risk factor for infant leukemia. For each child with infant leukemia, a healthy, matched child was selected from the obstetrical ward in which the child with infant leukemia was born. 

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	14
	5

	
	No
	6
	15


9. What is the odds ratio of developing infant leukemia associated with maternal caffeine ingestion?


A.
14/19 = 74


B.
6/15 = 40


C.
[14 /(14 + 5)]/[6 /(6 + 15)] = 184


D.
(14 x 15)/(6 x 5) = 7


E.
14/20 = 70


F.
None of the above

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	A = 14
	B = 5

	
	No
	C = 6
	D = 15


Answer: D

Explanation: The odds of having infant leukemia in those who drink coffee are A/B = 14/5. The odds of having infant leukemia in those who do not drink coffee are C/D 6/15. Therefore, the odds ratio is (14/5) / (6/15) which may be rewritten as (14/5) * (15/6) or (14*15)/(5*6). The formula to remember is AD/BC. Therefore, the odds ratio is 7. 

10.
What is the relative risk of infant leukemia associated with maternal caffeine ingestion?


A.
14/19 = 74


B.
6/15 = 40


C.
[14 /(14 + 5)]/[6 /(6 + 15)] = 184


D.
(14 x 15)/(6 x 5) = 7


E.
14/20 = 70


F.
None of the above

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	A = 14
	B = 5

	
	No
	C = 6
	D = 15


Answer: F

Explanation: Because this is a case-control study, the relative risk cannot be calculated.
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Use the following to answer questions 1 to 4.

You have treated 10 children with acute myeloid leukemia over the last two years at your institution. You would like to describe the presenting WBC x 109/L. Here are the data:

2, 2, 2, 4, 10, 10, 40, 60, 100, 200

10. What is the mode?

a) 43

b) 2*

c) 10

d) 4

e) 200

The average is the sum divided by the number of values and in this case is 430/10 = 43. The median is the middle value and in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value which is 2 in this example. 

11. What is the median?

a) 43

b) 2

c) 10*

d) 4

e) 200

The average is the sum divided by the number of values and in this case is 430/10 = 43. The median is the middle value and in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value which is 2 in this example. 

12. What is the mean?

a) 43*

b) 2

c) 10

d) 4

e) 200

The average is the sum divided by the number of values and in this case is 430/10 = 43. The median is the middle value and in this case, is the average of the 5th and 6th numbers or the average of 10 and 10, which is 10. The mode is the most common value which is 2 in this example. 

13. What is the best way to present central tendency for the initial WBC?

a) Mean

b) Median*

c) Mode

d) Lowest value

e) Highest value

The distribution is skewed of these 10 values, since 200 is an extreme value and if you plotted a histogram, you would see that the distribution does not resemble a normal (or bell shaped) distribution. Therefore, the best way to represent central tendency is the median. 

Use the following example to answer questions 5 to 8.

You are reading an article about a new diagnostic test for invasive fungal infections. Here are the data:

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	100
	300

	
	Negative
	200
	400


14. The sensitivity of the new test is:

a) 100/200 = 50%

b) 100/300 = 33%*

c) 200/300 = 67%

d) 100/400 = 25%

e) 400/700 = 57%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

15. The specificity of the new test is:

a) 100/200 = 50%

b) 100/300 = 33%

c) 200/300 = 67%

d) 100/400 = 25%

e) 400/700 = 57%*

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

16. The positive predictive value of the test is:

a) 100/200 = 50%

b) 100/300 = 33%

c) 200/300 = 67%

d) 100/400 = 25%*

e) 400/700 = 57%

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%.

17. The negative predictive value of the new test is:

a) 100/200 = 50%

b) 100/300 = 33%

c) 200/300 = 67%

d) 100/400 = 25%

e) 400/700 = 57%

f) 400/600 = 67%*

	
	Gold Standard for Fungal Infections (EORTC/MSG Criteria)

	
	Positive
	Negative

	New Test
	Positive
	A = 100
	B = 300

	
	Negative
	C = 200
	D = 400


The sensitivity of the test is A/A+C = 100/300 = 33%. The specificity of a test is D/B+D = 400/700 = 57%. Positive predictive value is A/A+B = 100/400 = 25%. Negative predictive value = D/C+D = 400/600 = 67%. 

Use the next section to answer questions 9 and 10.

You have just performed a case control study asking the question of whether maternal caffeine ingestion is a risk factor for infant leukemia. For each child with infant leukemia, a healthy, matched child was selected from the obstetrical ward in which the child with infant leukemia was born. 

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	14
	5

	
	No
	6
	15


.

18. What is the odds ratio of developing infant leukemia associated with maternal caffeine ingestion

a) 14/19 = 74

b) 6/15 =  40

c) [14 /(14 + 5)]/ [6 /(6 + 15)] = 184

d) (14 x 15)/(6 x 5) = 7*

e) 14/20 = 70

f) None of the above

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	A = 14
	B = 5

	
	No
	C = 6
	D = 15


. 

The odds of having infant leukemia in those who drink coffee are A/B = 14/5. The odds of having infant leukemia in those who do not drink coffee are C/D 6/15. Therefore, the odds ratio is (14/5) / (6/15) which may be rewritten as (14/5) * (15/6) or (14*15)/(5*6). The formula to remember is AD/BC. Therefore, the odds ratio is 7.  

19. What is the relative risk of infant leukemia associated with maternal caffeine ingestion

a) 14/19 = 74

b) 6/15 =  40

c) [14 /(14 + 5)]/ [6 /(6 + 15)] = 184

d) (14*15)/(6*5) = 7

e) 14/20 = 70

f) None of the above*

	
	Infant Leukemia

	
	Yes
	No

	Maternal Caffeine Ingestion
	Yes
	A = 14
	B = 5

	
	No
	C = 6
	D = 15


. 

Because this is a case-control study, the relative risk cannot be calculated.

11. Which of the following study designs is most likely to yield valid information about the prognosis of a condition?

A. Randomized controlled trial

B. Case series

C. Case cohort study

D. Cohort study*

E. Cross-over study

Answer D: A cohort study is the best study design in order to obtain valid information about the prognosis of a condition.

12. What is a decision-analysis?

A. A quantitative method to determine the treatment option with the highest expected value*

B. A quantitative systematic review

C. A qualitative study

D. A study design that obtains preferences from respondents

E. None of the above

Answer A: A decision analysis is a quantitative method that compares different treatment options by explicitly incorporating the probability of different events and the value of the outcomes

13. Which of the following is true about adult learning theory

A. It is a theory not applicable to children

B. Adult learners are automous and self-directed as well as goal and relevance directed*

C. Includes that individuals may learn more effectively wity certain teaching methods

D. Includes structured methods of feedback

E. None of the above

Answer B. Adult learning theory includes the following: adults are autonomous and self-directed; need to connect learning to their foundation of life-experiences and knowledge; goal oriented; relevancy oriented; practical; and need to feel respected 

14. Which of the following is a criteria for authorship?

A.  Drafting the article or revising it critically for important intellectual content 

B.   Financial support of the principal author

C.   Offering of critical materials for experiments

D.   Head of the laboratory in which the experiments were conducted

E.  Expertise in the subject matter

Answer A. The criteria for authorship are (1) Substantive contribution to conception and design, or acquisition of data, or analysis  and interpretation of data; (2) Drafting the article or revising it critically for important intellectual content; and (3)Final approval of version to be published 

15. The principles contained within the Belmont Report are:

A. Respect for persons, beneficience and justice

B. Respect for institutions and governmental organizations, beneficience and justice

C. Costs, benefits and harms

D. Maximization of quantity of life and survival

E. None of the above

Answer A. Respect for persons, beneficience and justice are the 3 principles contained within the Belmont Report

Core Knowledge in Biostatistics and Epidemiology

Objectives: 
1. Describe how to calculate and interpret the following concepts of diagnostic testing: sensitivity, specificity, positive predictive value and negative predictive value. 

2. Examine the characteristics and advantages/disadvantages of cross-sectional, case-control, cohort and randomized controlled trials. 
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Take Away Points: 
1. The choice of statistical test is influenced by the nature and distribution of the outcome measure and whether the data are independent or matched. 

2. Randomized controlled trials are the best design to make inferences about treatment efficacy.
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Questions:
1.  You have treated 5 children with acute myeloid leukemia and wish to characterize their initial white blood cell count. The initial counts were 2, 2, 4, 7, and 100. What is the median initial WBC?

a) 4* 

b) 1 

c) 100 

d) 3.5 

e) 23

Explanation: The median value is the middle one when placed in order (i.e. the 50th percentile). If there are 5 values, then the median is the third value, which is 4 in this case. The mean value is the average = (2 + 2 + 4 + 7 + 100)/5 = 115/5 = 23. 

2. The rationale for using the Kaplan-Meier method to describe survival among children with acute myeloid leukemia includes: 

a) Children with acute myeloid leukemia have poor prognosis

b) The prognosis among children with acute myeloid leukemia is improving

c) The Kaplan-Meier method adjusts for risk factors 

d) The Kaplan-Meier method allows the prediction of long-term survival, even if the first patient enrolled has not been followed that long

e) The Kaplan-Meier method accounts for each patient having a different follow-up time*

Explanation: The major rationale for survival analysis is that it accounts for each patient having a different follow-up time. Data can be censored in a survival analysis. The Kaplan-Meier method does not adjust for confounders. 

3-6. Use the following data to answer questions 3-6. You are evaluating a new test to predict bacteremia during fever and neutropenia. You have enrolled 1000 patients and these are the results:

	
	Bacteremia Yes
	Bacteremia No

	Test Positive
	100
	300

	Test Negative
	200
	400


3. What is the sensitivity of the test?

a) 33.3%*

b) 57.1%

c) 25%

d) 66.7%

e) 75%

Explanation: The sensitivity of the test is the proportion of those with the disease who test positive. In this case, it is 100/300 = 33.3%.
4. What is the specificity of the test?

a) 33.3%

b) 57.1%*

c) 25%

d) 66.7%

e) 75%

Explanation: The specificity of the test is the proportion of those without the disease who test negative. In this case, it is 400/700=57.1%.
5. What is the positive predictive value of the test?

a) 33.3%

b) 57.1%

c) 25%*

d) 66.7%

e) 75%

Explanation: The positive predictive value is the proportion of those who test positive who actually have the disease. In this case, it is 100/400=25%.

6. What is the negative predictive value of the test?

a) 33.3%

b) 57.1%

c) 25%

d) 66.7%*

e) 75%

Explanation: The negative predictive value is the proportion of those who test negative who do not have the disease. In this case, it is 400/600=66.7%.

7-10. Use the following data to answer questions 7-10. You have performed a randomized trial to compare a drug versus placebo to reduce avascular necrosis (AVN) with acute lymphoblastic leukemia therapy. These are the results:

	
	AVN
	No AVN

	Drug
	2
	98

	Placebo
	10
	90


7. What is the odds ratio of AVN associated with drug therapy?

a) (2/100)/(10/100) = 0.02/0.10 = 0.20

b) (2x90)/(10x98) = 0.18*

c) 2/100= 0.02

d) 98/188 = 0.52

e) Cannot calculate

Explanation: The odds ratio is the ratio of the odds of AVN associated with the drug to the odds of AVN with placebo. In this case, it is (2/98)/(10/90). This can be re-written as (2x90)/(10x98)=0.18.

8. What is the relative risk of AVN associated with drug therapy?

a) (2/100)/(10/100) = 0.02/0.10 = 0.20*

b) (2x90)/(10x98) = 0.18

c) 2/100= 0.02

d) 98/188 = 0.52

e) Cannot calculate

Explanation: The relative risk is the risk of AVN with the drug compared to the risk of AVN with placebo. In this case, it is (2/(2+98))/(10/(10+90)) = (2/100)/(10/100) = 0.20.

9. What is the absolute risk reduction associated with treatment?

a) 0.1-0.02 = 0.08 or 8%*

b) (0.1-0.02)/0.1 = 0.8 or 80%
c) 2/100
d) 98/188
e) Cannot calculate

Explanation: The absolute risk reduction is the difference in risk associated with placebo compared with drug. In this case, it is 0.1-0.02 = 0.08 or 8%.
10.  Which of the following study designs is most likely to yield valid information about the prognosis of a condition? 

a) Randomized controlled trial 

b) Case series 

c) Case cohort study 

d) Cohort study* 

e) Cross-over study 

Explanation: A cohort study is the best study design to obtain valid information about the prognosis of a condition. The best design to determine the benefits and/or harms of an intervention is a randomized controlled trial. The best design to evaluate a diagnostic test is a cross-sectional study.

11. You are conducting an observational study and the primary outcome is the duration of neutropenia with an episode of fever and neutropenia. You notice that those who received G-CSF were more likely to have a solid tumor. In attempting to determine if G-CSF was independently associated with a reduction in neutropenia after controlling for tumor type, you conduct the following analysis:

a) Student’s T test

b) Multiple linear regression*

c) Cox proportional hazards model

d) Chi square test

e) Spearman correlation coefficient

Explanation: Because the outcome is linear, the analysis may be some form of linear regression. Since we are trying to adjust for a potential confounder and there are two (multiple) explanatory variables, this is a multiple linear regression analysis. If one wanted to compare the duration of neutropenia, this analysis could be conducted using a Student’s T test. A Cox proportional hazards model would be appropriate if you wanted to compare survival between those who did and did not receive G-CSF. Chi square is not appropriate because the outcome is not dichotomous. A Spearman correlation coefficient could be appropriate if the predictor was a continuous variable.
12. A study identified patients with neuroblastoma and patients without neuroblastoma and determines whether perinatal folate was associated with disease. This study can be classified as a:

a) Randomized controlled trial

b) Longitudinal study

c) Qualitative study

d) Retrospective cohort study

e) Case-control study*

Explanation: The design is determined by how subjects are selected. In this case, subjects were identified by the outcome (neuroblastoma) and the study retrospectively determined those who did and did not have the exposure. Thus, the design is a case-control study. A cohort study selects subjects based upon the exposure.
13. Which of the following statements is true about validity?

a) Reflects reproducibility

b) Test-retest is one approach to evaluation

c) Cronbach’s alpha is a measure

d) One approach is to hypothesize how the measure should behave*

e) Can evaluate by using different raters

Explanation: There are many approaches to validity evaluation including criterion (when a gold standard exists) and face, content and construct (when a gold standard does not exist). Construct validation consists of hypothesizing how a measure should behave and then testing to see if the measure behaves in the anticipated manner. 

Reproducibility refers to the reliability of a measure. Test re-test is when the measurement is repeated over time and it is an approach to reliability evaluation. Inter-rater reliability is when the measurement is repeated by different raters and it is a second approach to reliability evaluation. Cronbach’s alpha is a third measure of reliability and it is a measure of internal consistency.
14. Which of the following is true about a larger sample size?

a) Increases the standard deviation of the outcome 

b) Requires fewer resources to achieve

c) Increases the chance of detecting adverse effects*

d) Sample size calculations are not necessary

e) If sufficiently large, do not need to perform an intent-to-treat analysis

Explanation: A larger sample size will increase the chances of observing a statistically significant difference and detecting adverse effects. It requires more resources. Sample size specification is required irrespective of sample size. Primary analysis should be intention-to-treat irrespective of sample size.

15. What is the best study design to evaluate a diagnostic test?

a) Randomized controlled trial 

b) Case series 

c) Case cohort study 

d) Cohort study

e) Cross-sectional study*

Explanation: The best design to evaluate a diagnostic test is a cross-sectional study. A cohort study is the best study design in order to obtain valid information about the prognosis of a condition. The best design to determine the benefits and/or harms of an intervention is a randomized controlled trial. 

16. A new blood test is developed in order to detect invasive aspergillosis. The sensitivity of the test is 60% and the specificity is 90%. What is the likelihood ratio positive? 

a) 0.6 

b) 0.9-0.6 = 0.3 

c) (0.9-0.6)/0.3 = 1  

d) 0.6/(1-0.9) = 6*
e) (1-0.6)/0.9 = 0.44
Explanation: The likelihood ratio positive is the given by the following:

LR+ = sensitivity/(1-specificity). 

The likelihood ratio negative is given by the following:

LR- = (1-sensitivity)/specificity

