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“What sample size do | need?”

e Formulate the study
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“What sample size do | need?”

e Formulate the study
e Specify analysis parameters
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“What sample size do | need?”

e Formulate the study
e Specify analysis parameters
e Specify effect size for test
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“What sample size do | need?”

Formulate the study

Specify analysis parameters
Specify effect size for test
Compute sample size or power
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“What sample size do | need?”

Formulate the study

Specify analysis parameters
Specify effect size for test
Compute sample size or power
Sensitivity analysis
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“What sample size do | need?”

Formulate the study

Specify analysis parameters
Specify effect size for test
Compute sample size or power
Sensitivity analysis

Choose sample size
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Formulate the study

o Type of analysis being undertaken

N

statistical

solutions



Outline Sample Size Two group t-test x2-test Survival Analysis 2 x 2 Crossover
0®00000 00000000 00000000 0000000 0000000

Formulate the study

o Type of analysis being undertaken
¢ Clinical trial
e Laboratory study
e Survey research
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Formulate the study

o Type of analysis being undertaken

¢ Clinical trial
e Laboratory study
e Survey research

e What is being measured?
e How is it being analyzed?
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Specify analysis parameters

e What parameters are involved?
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Specify analysis parameters

e What parameters are involved?

¢ Significance level
o Test type: one or two sided
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Specify effect size

¢ Use information from previous/similar studies
o What effect size would be important to detect?
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Compute sample size or power

e Specify a value for sample size or power and perform the
calculation solving for the other
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Recalculate sample size for different scenarios about
effect size

e Recalculate sample size for different levels of power
e Compare different sample sizes
¢ Plot sample size vs power
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Choose sample size

e Based on the trade off between power attainable for the
desired effect size and sample size feasibility, choose a
sample size for the study
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Two group t-test
Study Design

Does a new drug reduce anemia in elderly women after hip
fracture?
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Two group t-test
Study Design

Does a new drug reduce anemia in elderly women after hip
fracture?

e Two group, randomized, parallel, double-blind study
e Drug for two weeks, three times per week

e New drug vs placebo

e Equaln’s
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Outcome and Analysis

e Primary outcome: Mean change in hematocrit level
(percentage of red blood cells in the blood) from
pre-treatment to post-treatment
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Outcome and Analysis

e Primary outcome: Mean change in hematocrit level
(percentage of red blood cells in the blood) from
pre-treatment to post-treatment

e Compare mean change in hematocrit level between two
groups using two-group t-test
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Outcome and Analysis

e Primary outcome: Mean change in hematocrit level
(percentage of red blood cells in the blood) from
pre-treatment to post-treatment

e Compare mean change in hematocrit level between two
groups using two-group t-test

¢ Null Hypothesis: Mean change is the same in both groups
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Calculation Parameters

Significance level, a

Test type: one or two sided, s
Expected difference, d = |y — p2]
Standard deviation, o

Effect size, 0 = d/o

Power, 1 — 3

Sample size, n
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Previous Analysis

There have been four previous studies from which data can be
drawn.
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Previous Analysis

There have been four previous studies from which data can be
drawn.

Study | n | Population Mean Hct
1 6 | Elderly women with fracture | 32.3%
2 32 | Elderly women no fracture 33.5%
3,4 Change in placebo 0.0
3,4 Change in drug groups 2.7-4.7

Expected change: 0% in placebo group
2 - 2.4% in drug group
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Previous Analysis

From previous studies the standard deviation of hematocrit
levels were between 3% and 6%.

Here we need the standard deviation for the change in
hematocrit level and there is less information on this.

From previous studies it can be estimated to be between
1.5% t0 2.5%.

A reasonable estimate would be 2%.
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Example

Using the following details we can proceed with the calculation:

Parameter Value
Significance level .05
Test type 2 sided
Expected difference | 2-2.4
Standard deviation 2

lllustrated in nQuery Advisor file: hematocrit.nga.
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Sensitivity Analysis

Two group t-test of equal means (equal n's)

100

Power

o

10 15

Sample Size per Group 2 * <\\
Figure: Plot of Sample Size vs Power N\
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Choose Sample Size

A sample size of 20 in each group will have 92% power to
detect a difference in means of 2.200 assuming that the
common standard deviation is 2.000 using a two group t-test
with a 0.050 two-sided significance level.
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Y2-test
Study Design

Does a certain diet drug combination increase the likelihood of
requiring valve surgery?
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Y2-test
Study Design

Does a certain diet drug combination increase the likelihood of
requiring valve surgery?
e Case-Control study

e Cases: patients who had valve surgery in defined two year
period

e Controls: matched using age, gender and body-mass index
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Outcome and Analysis

e Primary outcome: Proportion of cases and controls that
have taken the diet drugs
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Outcome and Analysis

e Primary outcome: Proportion of cases and controls that
have taken the diet drugs

e Compare proportions of cases and controls that have taken
diet drugs using McNemar’s x? test for paired responses
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Calculation Parameters

Significance level, «

Test type: one or two sided, s

Expected difference in proportions, 6 = |71 — 72
Proportion of discordant pairs, n = m1¢ + mo1
Power, 1 — 3

Sample size, n
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Previous Analysis

e |t is expected that about 5% of controls would have taken
the diet drugs.

e The investigators are interested in detecting an increase to
10% among the cases with 90% power.
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Previous Analysis

A two by two table of proportions of cases and controls using
the diet drugs is postulated as:

Case yes | Case no | Row proportion
Control yes 0.03 0.02 0.05
Control no 0.07 0.88 0.95
Column proportion 0.10 0.90 1.00
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Example

Using the following details we can proceed with the calculation:

Parameter Value
Significance level 0.05
Test type 2 sided
Difference in proportions 0.05
Proportion of discordant pairs | 0.09

lllustrated in nQuery Advisor file: surgery.nqa.
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Sensitivity Analysis

McNemar's test (Chi-square) of equality of paired proportions
= 90% Power
—— 80% Power

900
800
700
600
500
400

n (number of pairs)

300
200
100

&03 0.04 0.05 0.06 0.07

Difference in proportions (absolute value)

Figure: Plot of Difference in Proportions vs Sample Size
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Choose Sample Size

A sample size of 342 pairs will have 90% power to detect a
difference in proportions of 0.050 when the proportion of
discordant pairs is expected to be 0.090 and the method of
analysis is a McNemar’s test of equality of paired proportions
with a 0.050 two-sided significance level.
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Survival Analysis
Study Design

Does TIPS surgery for bleeding esophageal varices prolong life
over shunt surgery?
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Survival Analysis
Study Design

Does TIPS surgery for bleeding esophageal varices prolong life
over shunt surgery?

e Survival analysis log-rank test
e Randomization into two parallel groups
¢ All patients must be followed for a minimum of one year
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Outcome and Analysis

e Primary outcome: Time to death due to any cause
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Outcome and Analysis

e Primary outcome: Time to death due to any cause
e Groups compared using survival analysis log-rank test
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Outcome and Analysis

e Primary outcome: Time to death due to any cause
e Groups compared using survival analysis log-rank test
e Null Hypothesis: Time to death is the same in both groups
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Calculation Parameters

Significance level, o
Test type: one or two sided, s
Group proportions at time t, 71, m

. In(7
Hazard ratio, h = IQEWS

Power, 1 — 3

Sample size, n
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Previous Analysis

e Results from previous studies give an indication of the
expected proportions.

e |t is expected that 65% of patients will survive one year
after shunt surgery.

e TIPS surgery would be considered to be markedly worse if
only 45% of patients survived one year.
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Example

Using the following details we can proceed with the calculation:

Parameter Value
Significance level 0.05
Test type 2 sided

Group 1 proportion | 0.65
Group 2 proportion | 0.45

lllustrated in nQuery Advisor file: surgery2.nqa.
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Sensitivity Analysis

Log-rank test of survival in two groups followed for fixed time, constant hazard ratio

= 90% Power
0% Power
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Figure: Plot of Hazard vs Sample Size N\

statistical

solutions

[m]



Survival Analysis
O00000e

Choose Sample Size

When the sample size in each group is 131, with a Total
number of events required, E, of 110, a 0.050 level two-sided
log-rank test for equality of survival curves will have 90% power
to detect the difference between a Group 1 proportion x4 at
time t of 0.650 and a Group 2 proportion 7 at time t of 0.450 (a
constant hazard ratio of 0.539); this assumes no dropouts
before time t.
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2 x 2 Crossover
Study Design

Does a new drug have similar steady state blood levels to that
of a standard drug?

\
/o>

7
NG

solutions



2 x 2 Crossover
0000000

2 x 2 Crossover
Study Design

Does a new drug have similar steady state blood levels to that
of a standard drug?

¢ Two-way crossover design
e Two period, two treatment AB, BA
e New drug vs standard drug
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Outcome and Analysis

e Primary outcome: Mean steady state blood level
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Outcome and AnaIyS|s

e Primary outcome: Mean steady state blood level

¢ Interested to know will the mean steady state blood level
for the new drug be within 15% of that of the standard
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Outcome and Analysis

e Primary outcome: Mean steady state blood level

¢ Interested to know will the mean steady state blood level
for the new drug be within 15% of that of the standard

e Two group t-test (TOST) for equivalence in means
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Outcome and Analysis

Primary outcome: Mean steady state blood level

Interested to know will the mean steady state blood level
for the new drug be within 15% of that of the standard

Two group t-test (TOST) for equivalence in means

Null Hypotheses: Difference > upper level and
Difference < lower level
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Calculation Parameters

Significance level (one sided), «
Lower equivalence limit for ur — pg, A
Upper equivalence limit for ur — pg, Ay
Expected difference in means, d = ur — us
Crossover ANOVA, vMSE
Standard deviation of differences, o4
Power, 1 — 3
Sample size, n
<
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Previous Analysis

e Previous study on standard drug indicated a mean steady
state blood level of 16

e Pilot study of two different doses for new drug showed
standard deviation of about 2.8 for each

e The correlation between blood levels for the two periods
was 0.55
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Example

Using the following details we can proceed with the calculation:

Parameter Value
Significance level 0.05
Lower limit -2.4
Upper limit 2.4

Expected difference | 0.0
Standard deviation 2.8
Correlation 0.55

lllustrated in nQuery Advisor file: blood.nqa. \
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Sensitivity Analysis

t-tests (TOST) of equivalence in means for crossover design

100

Power

4 6 8 10 12

14 16 18
Sample Size per Group <\\
Figure: Plot of Sample Size vs Power N
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Choose Sample Size

When the sample size in each sequence group is 7, (a total
sample size of 14) a crossover design will have 80% power to
reject both the null hypothesis that the test mean minus the
standard mean is below -2.400 and the null hypothesis that the
test mean minus the standard mean is above 2.400 i.e., that the
test and standard are not equivalent, in favor of the alternative
hypothesis that the means of the two treatments are equivalent,
assuming that the expected difference in means is 0.000, the
Crossover ANOVA /MSE is 1.878 (the Standard deviation of
differences, o4, is 2.656) and that each test is made at the

5.0% level. \
®
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Odds Ratio

Study Design

Does an educational program for expectant mothers reduce the
risk of preterm birth?
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Odds Ratio

Study Design

Does an educational program for expectant mothers reduce the
risk of preterm birth?

e two group study, odds ratio
e cases vs controls

e cases receive education

e equaln’s
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Outcome and Analysis

e Primary outcome: Proportion of preterm births

N

statistical

solutions



Outline S1mplc S\zc Tvvo qroupt test \ > test Survwva\ Am\ysws 2 x 2 Crossover Odds Ratio
)00 C O 00 0000000 0®00000

Outcome and AnaIyS|s

e Primary outcome: Proportion of preterm births

¢ The educational program would be of interest if it reduced
the rate of preterm births to produce and odds ratio of 0.5
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Outcome and Analysis

e Primary outcome: Proportion of preterm births
e The educational program would be of interest if it reduced
the rate of preterm births to produce and odds ratio of 0.5

e How wide is the 95% confidence interval for the odds ratio
likely to be if 500 women are assigned to each group?
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Calculation Parameters

Significance level, «

Test type: one or two sided, s
Group proportions, 71, mo
Odds ratio, ¢ = %

Log odds ratio, B = In(v))
Distance from B to limit, w

Sample size, n
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Previous Analysis

¢ Previous studies of similar populations have found preterm
birth rates between 7% and 9%.

e A reasonable estimate would be 8%.
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Example

Using the following details we can proceed with the calculation:

Parameter Value
Significance level 0.05
Test type 2 sided
Control proportion | 0.08
Odds ratio 0.5
n per group 500

lllustrated in nQuery Advisor file: education.nqa.
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Sensitivity Analysis

Confidence interval for In(odds ratio) (large equal n's)

= QOdds ratio =0.5

0.64
0.62
0.60
0.58
0.56
0.54
0.52
0.50
0.48
0.46
0.44
0.42
0.40

0'3§00 600 700

n per group <\
Figure: Plot of Sample Size vs Distance from B to limit N
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Choose Sample Size

When the sample size in each group is 500, the Control
proportion, 4, is 0.080, and the Education proportion, m», is
0.042, a two-sided 95.0% confidence interval for a In(odds
ratio) expected to be -0.693 will extend 0.545 from the
observed In(odds ratio) (corresponding to confidence limits of
0.290 and/or 0.862 for an odds ratio of 0.500).
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