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Conquering the Biostatistics Question
§ High-Yield Med Reviews has no working 

relationship with BPS (Board of Pharmacy 
Specialities)

§ This live webinar event is not endorsed or 
sponsored by BPS or anyone other then High-
Yield Med Reviews

§ This is not meant to be a commercial or sales 
pitch

Disclaimer

Introduction

Anthony Busti, MD, PharmD, MSc, FNLA, FAHA

§ A General Overview

§ Part 1 – Conquering the Biostatistics Question

§ Part 2 – Interpreting Statistical Results Correctly

§ A Special Coupon Code 

§ Live Q&A

Agenda

You Must Fill in Some Blanks

Participation Required

§ Essential steps and decision points 
1. Consider drawing out study design in question
2. How many groups are being studied?

a. Are those groups related or independent of each other?
3. What type of data is represented in the outcome of 

interest (i.e., nominal, ordinal, continuous)?
4. Connect the row and column on summary table
5. The Killer Foil Moment à If “applicable” results/data 

are available, consider the following:
a. How many patients are in each group?
b. Does it appear to be parametric or nonparametric?

Conquering the Biostatistics Question



Memorize the Chart

Test-Taking Strategies

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

§ Essential steps and decision points 
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Dexamethasone – Adult Meningitis Study

Onset of Study

Adults with
Suspected 
Bacterial 
Meningitis

Placebo

Dexamethasone

8 weeks

8 weeks



§ Essential steps and decision points 
1. Consider drawing out study design in question
2. How many groups are being studied?

a. Are those groups related or independent of each other?
3. What type of data is represented in the outcome of 

interest (i.e., nominal, ordinal, continuous)?
4. Connect the row and column on summary table
5. The Killer Foil Moment à If “applicable” results/data 

are available, consider the following:
a. How many patients are in each group?
b. Does it appear to be parametric or nonparametric?

Conquering the Biostatistics Question Dexamethasone – Adult Meningitis Study

Onset of Study

Adults with
Suspected 
Bacterial 
Meningitis

Placebo

Dexamethasone

8 weeks

8 weeks

ISIS-2 Trial.  Lancet 1988 ISIS-2 Trial.  Lancet 1988

2 x 2 Factorial Study 

Aspirin Placebo

Streptokinase

Placebo

S + A S + P

P + A P + P

ISIS-2 Trial.  Lancet 1988



ISIS-2 Trial

Onset of Study

Adults with
STEMI/NSTEMI

P + P

Dexamethasone

Median 10 days

Median 10 days
S + A

Median 10 days
A + P

Median 10 days
S + P

Type of Groups

________________ Groups _________________ Groups
SAME patient in ALL arms DIFFERENT patients in each arm

• Cross-Over Studies
• Retrospective Study of All 

Patients Start & End of Study
• Left eye vs right eye on the 

same patient
• Warning:  
• Patients Randomized to 

look almost the same
• Identical Twins

• RCT
• Cohort Study
• Case-Controlled Study

Circling Back - Application

Test-Taking Strategies

Dexamethasone – Adult Meningitis Study

Onset of Study

Adults with
Suspected 
Bacterial 
Meningitis

Placebo

Dexamethasone

8 weeks

8 weeks

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

ISIS-2:  2 x 2 Factorial Study 

Aspirin Placebo

Streptokinase

Placebo

S + A S + P

P + A P + P



Type of Data
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Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

§ Essential steps and decision points 
1. Consider drawing out study design in question
2. How many groups are being studied?

a. Are those groups related or independent of each other?
3. What type of data is represented in the outcome of 

interest (i.e., nominal, ordinal, continuous)?
4. Connect the row and column on summary table
5. The Killer Foil Moment à If “applicable” results/data 

are available, consider the following:
a. How many patients are in each group?
b. Does it appear to be parametric or nonparametric?

Conquering the Biostatistics Question

Nominal Data

§ Key descriptors:
– Categorical 
– Dichotomous 
– Binomial distribution
– No sense of “ranking” or “order”

• Thus the magnitude of difference between the two does not 
apply

§ Assessment of data:
– The endpoint is treated at the end as: 

• “yes or no”
• “either did or didn’t …… ”
• There CANNOT be an average or a mean value

Ordinal Data

§ Key descriptors:
– Data endpoints have a sense of “order” that also 

has a sense of “ranking” or “scale”

– Nonparametric (not normally distributed data)
• Could by continuous data with outliers

§ Assessment of data:
– The “magnitude of differences” between 

endpoints is NOT the same

Type of Data

Class I

Class II

Class III
Class IV

Type of Data

§ Examples of Ordinal Data:
– Classification of HF (class I – IV)

– Severity of pain:  
• Mild, Moderate, or Severe

– Well’s Score for PE (0 – 12.5)
• Low or PE unlikely (< 4 points)
• Moderate (4-6 points)
• High probability (> 6 points) 

– What about:
• NIH Stroke ”Scale”
• Pain Scale: 0 - 10



Continuous Data

§ Key descriptors:
– Data endpoints have a sense of “order” that also 

has a sense of “ranking” 

– Parametrically distributed 
• Assumes no “outliers” 

§ Assessment of data:
– The “magnitude of difference” between endpoints 

is ARE the same

Type of Data

120 
mm Hg

121
mm Hg

122
mm Hg

123
mm Hg

1 mm Hg

1 mm Hg

1 mm Hg

Continuous Data

§ Examples of Continuous Data:
– Temperature

– Pulse (heart rate)

– Blood pressure (without a cutoff or designated 
goal) 

– Labs (Sodium level)

Circling Back - Application

Test-Taking Strategies

N Engl J Med 2002;347:1549-56. N Engl J Med 2002;347:1549-56.



Dexamethasone – Adult Meningitis Study

Onset of Study

Adults with
Suspected 
Bacterial 
Meningitis

Placebo

Dexamethasone

8 weeks

8 weeks

Favorable outcome

Unfavorable outcome

Unfavorable outcome

Favorable outcome

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

ISIS-2 Trial.  Lancet 1988 ISIS-2 Trial.  Lancet 1988

ISIS-2 Trial

Onset of Study

Adults with
STEMI/NSTEMI

P + P

Dexamethasone

Median 10 days

Alive

Died - Vascular Death

Median 10 days

Alive

Died - Vascular Death
S + A

Median 10 days

Alive

Died - Vascular Death
A + P

Median 10 days

Alive

Died - Vascular Death
S + P

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation



§ Essential steps and decision points 
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Conquering the Biostatistics Question

N Engl J Med 2002;347:1549-56.

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

ISIS-2 Trial.  Lancet 1988
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Signed 
Rank
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Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

Study Sample 1 Study Sample 2

Measure of Variability

______________________ _______________________

Measure of amount of variability within 
a sample from population

Measure of how close the population 
mean estimates to each sample mean

Measure of Variability

Study Sample 1

Study Sample 1

Study Sample 2

Study Sample 3

Population
Mean

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

Chi-squared vs. Fisher’s exact
Variable __________ test ____________ test
Sample Size Large Small
Desired Accuracy Approximate “Exact”
Considerations § Becomes more 

accurate with larger 
sample sizes

§ More exact regardless of 
number but harder to 
calculate by hand using 
computer.

§ Note: is it really “exact”?
§ Typically used when > 

20% of the cells have a 
frequency of < 5 
because an 
approximation at this 
level is inadequate.

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation



Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

Measures of Variability or Data Dispersion

Mean = Median = Mode
0

Measures of Variability or Data Dispersion

Positively skewed 
Skewed to the “Right”
Mean > Median > Mode

Mean

0

Measures of Variability or Data Dispersion

Negatively skewed 
Skewed to the “Left”
Mean < Median < Mode

Mean

0

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

Circling Back - Application

Test-Taking Strategies



Type of Data

5 mm Hg
(Placebo)

8 mm Hg
(New Drug)

Is there a sense of order or ranking?
Is the magnitude of difference the same?

An RCT was done to assess the “average 
reduction in BP” of a new antihypertensive 
medication compared to placebo.

Type of Data
Two 

Independent 
Samples

Related or 
Paired 

Samples

3 or more 
Independent 

Samples

3 or more 
Related 
Samples

Measures of 
Correlation

Nominal
1.Chi-square
2.Fisher’s 

Exact

McNemar
Test

Chi-square 
for k 
independe
nt samples

Cochran Q Contingency 
coefficient

Ordinal

1.Mann-
Whitney U

2.Wilcoxon 
Rank Sum

1.Sign test
2.Wilcoxon 

Signed 
Rank

Kruskal-
Wallis one 
way ANOVA

Freidman 2 
way ANOVA

1.Spearman
2.Kendal 
rank
3.Kendal Coe

Continuous

1.Student’s 
t-test

2.Mann-
Whitney U

Paired t-test 1-way 
ANOVA

2-way 
ANOVA

Pearson's 
Correlation

§ A General Overview

§ Part 1 – Conquering the Biostatistics Question

§ Part 2 – Interpreting Statistical Results Correctly

§ A Special Coupon Code 

§ Live Q&A

Agenda

§ Limited time coupon
–Coupon = __________________
• 10% OFF ENTIRE ORDER

– Expires = Sept 30, 2022

Coupon

Live Q&A



Why Should I Consider High-
Yield Med Reviews? …

What makes you different?

High Yield Study Tools
CE

CE

How does all of that fit together?

Knowledge Transfer

The High-Yield Approach

Knowledge Transfer

Explicit Knowledge
(20%)

Tacit Knowledge
(80%)

Clinical Application
(Excellence in Patient Care)



Q-Bank Rapid Review
Series

Lectures 
& eBook

Integrated 
Case-Based 

Reviews

The High-Yield Approach

Q-Bank Rapid ReviewLectures Integrated Case-
Based Reviews

The High-Yield Approach

Exam
Passed!

Rapid Review
Series

Q-Bank Questions
(“Practice”)

Online Lectures & eBook 
(“Learn” Core Content)

Integrated Case-
Based Study 

Group Session
(“Apply”)

At least 3-6 months

… Q-Bank Questions
(“Practice”)

Online Lectures & eBook 
(“Learn” Core Content)

Integrated Case-
Based Study 

Group Session
(“Apply”)

Flagged Q-Bank 
Questions

(Review)

1-2 weeks 

The High-Yield Approach

CECE

100% Pass
Guarantee

Topic Area 1 Topic Area 10 All Topics

Live Q&A Sessions 
Available with 

Faculty


