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Null hypothesis is ... True False C} > t}’ &S
Type | error Correct decision u}‘,)T Q‘}'; o

Rejected False positive True positive
Probability = a Probability =1-

Correct decision Type |l error
Not rejected True negative False negative
Probability =1- a Probability = B
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Cohen, regarded as the deity of power analvsis, (1977, 1988) justifies these levels of effect sizes.
Effectsize Index  |Small Medium Large

f-test on Means d 0.20 0.20 0.60

t-test on Correlations|r 0.10 0.30 0.20

F-test ANOVA f 0.10 0.25 0.40

F-testregression ¢ 0.02 0.12 0.35

Chi-Square Test  |w 0.10 0.30 0.50
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Flat Pilot Study Sample Size Rules of Thumb for Two-Group Studies

w00 dxfliae

Recommended
Pilot Study

Reference Sample Size Comments
Birkett and Day (1994) 20 Suggested 20 for Internal pilot studies.
Browne (1995) 30 Mentions that the use of 30 is commonplace at the time
Kieser and Wassmer (1996) 20to 40 Use when main trials are between 80 and 250 and using UCL.
Julious (2005) 24 Recommended minimum of 12 subjects per group.
Sim and Lewis (2011) 255 Use for small to medium effect sizes to minimize combined size.
Teare, et al. (2014) 270 Based on an extensive simulation study.

Mote: These rules of thumb for two groups can be adapted for single-group or multi-group studies by multiplying the
recommended pilot study sample sze by an appropriate adjustment factor (e.q., 0.5 for a study with only one group or 1.5 for a

study with three groups, etc.).
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* https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-
psychologie-und-arbeitspsychologie/gpower
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* An important technical assumption is the normality assumption. If the distribution is
skewed, then a small sample size may not have the power shown in the results, because
the value in the results is calculated using the method based on the normality
assumption. We have seen that in order to compute the power or the sample size, we
have to make a number of assumptions. These assumptions are used not only for the
Burpose of calculation, but are also used in the actual t-test itself. So one important side

enefit of performing power analysis is to help us to better understand our designs and
our hypotheses.

* We have seen in the power calculation process that what matters in the two-
independent sample t-test is the difference in the means and the standard deviations for
the two groups. This leads to the concept of effect size. In this case, the effect size will
be the difference in means over the pooled standard deviation. The larger the effect
size, the larger the power for a given sample size. Or, the larger the effect size, the
smaller sample size needed to achieve the same power. So, a good estimate of effect
size is the key to a good power analysis. However, it is not always an easy task to
determine the effect size. Good estimates of effect size come from the existing literature
or from pilot studies.
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Cohen (1969, p.348) defines the following effect size con-
ventions:

e small f =0.10
e medium f = 0.25
e large f = 0.40
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* Example: Mean pH and Mean Metabolite Ratios (x SD) in Normal Control

Group, Astrocytoma Group, Lymphoma Group, Metastasis Group and
Abscess Group

Normal Control Astrocytoma Lymphoma Metastasis Abscess
(n=11) (n=13) (n=4) (n=5) (n=6) P
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
pH 7.07 £ 0.10 7.15 + 0.20 7.45 + 0.32 7.48 + 0.56 7.56 + 0.64 0.058
PME/PDE 0.47 £ 0.07 0.56 + 0.10 0.60 + 0.15 0.68 + 0.19 0.65 + 0.32 0.034
PME/Pi 1.60 = 0.19 1.83 = 0.50 1.56 %= 0.61 1.69 = 0.35 2.00 = 1.01 0.304
PDE/Pi 3.44 + 0.49 3.27 + 0.62 2.57 + 0.60 2.76 + 1.27 3.18 + 0.78 0.039
PME/ATP 0.21 £ 0.03 0.24 £+ 0.05 0.20 £+ 0.05 0.23 + 0.04 0.28 + 0.08 0.152
PDE/ATP 0.45 + 0.09 0.44 + 0.10 0.35 + 0.11 0.37 £ 0.15 0.48 + 0.18 0.340
PME/PCr 0.34 + 0.07 0.43 £ 0.11 0.30 + 0.08 0.36 + 0.10 0.42 + 0.09 0.028
PDE/PCr 0.75 + 0.20 0.77 + 0.18 0.51 + 0.16 0.59 + 0.28 0.73 + 0.27 0.049
PCr/ATP 0.61 = 0.07 0.58 + 0.15 0.69 + 0.12 0.66 + 0.11 0.67 + 0.13 0.314
PCr/Pi 4.74 + 0.74 4.36 + 0.95 5.51 + 2.52 4.72 + 0.48 4.86 + 2.18 0.640
ATP/Pi 7.76 + 0.64 7.90 + 2.51 8.37 £ 4.34 7.28 + 1.39 7.61 + 4.12 1.000
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TABLE 6. Clinical Results

Arm 1 (Topical Only): Arm 2 (Standard Infiltration): Arm 3 (Standard Infiltration):
52°C-57°C, 3sec;n=>5 62°C, 3sec;n=>5 67°C, 3seccn=5
Rhytides Laxity Rhytides Laxity Rhytides Laxity
3 mo 6 mo 3 mo 6 mo 3 mo & mo 3 mo & mo 3 mo 6 mo 3 mo & mo
Average grade 0.47 (1.37) 0.87 (1.07) 0.27 (0.75) 0.50 (0.78) 1.13(1.12) 1.13 (0.87) 0.73 (0.25) 0.97 (0.49) 1.87 (0.51) 2.27 {1.12) 0.97 (0.55) 1.07 (0.42)
improvement (SD)
Min 2.00 2.00 1.17 1.17 3.00 2.00 1.00 1.50 2.33 3.67 1.50 1.50
Max =1.33 =0.67 =0.83 0.83 0.00 0.00 0.50 0.50 1.00 1.00 0.33 0.50
Responder rate 80% 100% 100%
Average before score 3.47 2.20 3.93 2.70 5.73 3.10

Percent improvement (SD) 13 (42) 25 (56) 12 (34) 25 (38) 29 (15) 29 (24) 27(8) 36(15) 33 (8) 40 (21) 31 (15) 34 (186)
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