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e Confirmatory Study
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® Type of comparison
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@ Primary variables: continuous/ categorical

® Errors: type I/ type ll

https://www.youtube.com/watch?v=A-QS0p9NCo4 4




Factorial Experimental Design

o RIREFEZER FHERNTE (2 k=factors)
o THZBNHIER—EREFEEER - HIERESE « JRE sample size

o —EERZHAR -

BER&AIE - BV EYE A (share N)

Control

Drug tb - treatment & 4RI ZIEE R (22)
Rt

Male E’S

1. £F4E#%], E4{Emean(a b cd)

a c 2. TreatmentZ=£ : (c+d)/2-(a+b)/2

Female

s B
TR, W,

3. MRIER :(a+9/2-(b+d)/2
4. R TreatmentiyEZ € ((a<)-(b-d))/2

EU= mice, N=2

quantitative variable vs categorical variable
multi-way ANOVA vs ?
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Sample size and
power estimation

Instructor: Ping-Ho Chen, Ph.D. ([ PN 1{a)
Affiliation: School of Dentistry; Center for Medical
Informatics and Statistics. KMU

Tel: 07-312-1101 ext 2156-61

E-mail: phchen@kmu.edu.tw
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Sample-Size Estimation When Testing for the Mean
of a Normal Distribution (Two-Sided Alternative)

Suppose we wish to test H,: u =, vs. H;: p =y, where the data are
normally distributed with mean p and known variance o2. The
sample size needed to conduct a one-sided test with significance
level a and power 1- f3 is

1= '5?'(23—:: +z-‘_.,,-').-]'3

3
{,“u ~ 1)

Sample-Size Estimation Based on CI Width

Suppose we wish to estimate the mean of a normal distribution with
sample variance s? and require that the two-sided 100% x (1 - o) CI

o for @ be no wider than L. The number of subjects needed is
approximately ST [ ]

10

fe €7

1-B : power (power of a test) °
4 ori T A o XAETUES b & BRK O F o
Q.-
o (o)

1-p=P(E%H,|H, 5 2)
B 9.7 HATIH u =53 x=54.36 2

——

Jan W.Kuzma R ¥ (2 B3k ~ HRE E5%3F) » A& 4 $ 53+ 5 (Basic statistics for the health sciences) » £ 5 < i F £5 *T2 7 » 2008
f

; e e |
p1g =53 ¥=53.00 u=54.36
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1 ¥ -k % (significant(a) level))
FEE T RS R B - a8 e RO
¥ Tk z%ﬁ,eifa;#;ja A - FA DB APWFE > TR TRE Lo S B
Lp e T~ F0 i R A 57a=0.05)

a

% /K & (observed significance level)
L a2k B ki

7 Ie cip-value

B BEH D FEFARFE -

Ay AT S

Test family Statistical test
t tests. v Means: Difference between two independent means (two groups)

Type of power analysis
Compromise: Compute implied o & power - given B/a ratio, sample size, and effect size

Input Qutput
Tail(s) | One ot Noncentrality parameter & 2.5000000

Determine => Effect size d Critical t 1.6589948
Two -

T TanG of 9

Sample size group 1 o err prob 0.0501570
Sample size group 2 B err prob 0.2006281
Power (1-B err prob) 0.7993719

$2 %o SR TR L 5%
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G-powerR gz T 48

https://www.psychologie.hhu.de/arbeitsgruppen/allgemein

ain e-psychologie-und-arbeitspsychologie/gpower

Download G*Power 3.1.9.7 for Windows XP, Vista, 7, 8, 10 and 11 (about 20 MB).

kS

5

© A&
G*Power @ ARETEME N (Power Analysis) R EEES -
OARERRNE (BEtReE FBE - FABES)

ETINH e B R ERAEEE -
ETEINNE - EREFRM S BEHFN4E
FHE - BEE - YRE (Effect size) ~ BEZEMIKE (o) ~ HEHESN (1-P) -

EHENNREEMRE - G*Power AR THU[HENREE A/ -
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— G*Power o] HENFT EFTHIRAE -

RS
BAIEAR « EEIKEEEE
~ THERRNERGRE -

MEELE
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@/@ — BEEARTHaWEPREE A/ -

N

(o)

b INAE
BAEHE
REME AT (o) - BEYREAGHRN (1) -

KBS BIEEE B RIS

BAMSHEBNEE (S

FERF % E = (experimentalunit) (£ T BRHF | BL TH/F/FE, E) cZEERATn PR -

e - BALREE (primaryoutcome) > H U REE LR o fRAB I REE L AR

o AT BV Sl EF kMo (EF005) ~HEA4 (power i F 80% & 90%) -~ H%kA W (FEAHEE) - &
g ] 24 5L 8 E P (effectsize) HBE R (SD) o

©F EEORP R/ 2SS R n (ttests ANOVA » v i~ B 247~ £ RRED B 28 R
;) o ¥ * 1 E :G*Power » NC3RsEDA ~ & + §/ fﬁ fseeh1 power calculator °

o 4r% &% & SD & effectsize > 4 Ja * Resource Equation (Mead) 2 (3 F Z B L R332 (3 E=error
degrees of freedom 43 & 10-20) -

cpERamEadF (dore SRR TREEFRI B (40T B 10-20% 5 & IR R ARl b)) o

LREF A/IACUC/R St B #k 2 Bcin® B 42 - Rk & 34 4 (= ARRIVE/4R 2 #0]) -
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2(Zy a2 + Z1-p)%0
n = AQ
*Zigpt BE o ERAE (0=0.05—1.96)
* Z,p: power ¥ ¥ & & (power=0.8 — 0.84 ; power=0.9 — 1.28)
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ARSE 5IHKEK

=41l

- 151R : MAAJIIEE ( treatment vs control ) -
1.2 ; 0=0.05 (&%)

- BRSS9 E A=1.5\Delta=1.5A=1.5 B ; & SD =

» power = 80% °

« MBEE:Z | ,p,=196Z, ;=084

« Z A8/ :

1.96+0.84=2.80 -

o 75 :2.802=2.80%2.80=7.84 °
« SD I : 62=1.22=1.44 -

s KARF (K£BEH (Zsum?)xo? :
« ERL2(AHAITEB2)

o A=1.52=225 -

7.84%1.44=11.2896 -
1 2x11.2896=22.57922 °

o EBBRLL A2 22.57922.25=10.0352

. %1'%’5#?&1}1@*&%@%%& —>8fEn=11 (18

- WMAERENEEE (BEN=22) -
11/(1 0.10)~12.211 /(1-0.10)=12.2 — Ezﬂﬁ—rﬂy 13€ - (

nl:l

olEME ) -

=l

;T EIRER

EEE CRENRRERRS ) -

HIRIEE 10% KR - AIgHENA
SIEEMBERERGEEE T HERIRE

AREE 5IEKR

Test family

Exact

Type of power anal
A priori: Compute

Input Parameters

Determine == Cor

B e SRR

KAOHSIUNG MEDICAL UNIVERSITY

Statistical test

v

Correlation: Bivariate normal model v

| Correlation: Bivariate normal model

Linear multiple regression: Random model
Proportion: Pifference from constant (binomial test, one sample case)
Proportions| Inequality, two dependent groups (McNemar)

Proportions| Inequality, two independent groups (Fisher's exact test)
Proportions| Inequality, two independent groups (unconditional)

/ Inequality (offset), two independent groups (unconditional)
Proportion: Sign test (binomial test)

- Generic binomial test

size T

Power (1-B err prob) 0.95 Actual power ?

Correlation p HO 0

12
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kRS SRR ® FEE AR
- Test family Statistical test
F tests v ANCOVA: Fixed effects, main effects and interactions N

Type of power anal

ANCOVA: Fixed effects, main effects and interactions
- Fixed effects, omnibus, one-way

A priori: Compute r!

Input Parameters

Determine ==

Power (|

NumiMANOVA: Repeated measures, within-between interaction

Number

ANOVA: Fixed effects, special, main effects and interactions
ANOVA: Repeated measures, between factors

ANOVA: Repeated measures, within factors

ANOVA: Repeated measures, within-between interaction
Hotellings T3: One group mean vector

Hotellings T3: Two group mean vectors

MANOVA: Global effects

MANOVA: Special effects and interactions

MANOVA: Repeated measures, between factors

MANOVA: Repeated measures, within factors

Linear multiple regression: Fixed model, R* deviation from zero
Linear multiple regression: Fixed model, R? increase

Variance: Test of equality (two sample case)

- Generic F test

KEREHE 5IEKRE

Test family
ttests v

Type of power anal

A priori: Compute

Input Parameters

Determine ==

Power

B e SRR

KAOHSIUNG MEDICAL UNIVERSITY

Statistical test

Correlation: Point biserial model

Correlation: Point biserial model

Linear bivariate regression: One group, size of slope
riLinear bivariate regression: Two groups, difference between intercepts
Linear bivariate regression: Two groups, difference between slopes
Linear multiple regression: Fixed model, single regression coefficient
Means: Difference between two dependent means (matched pairs)
Means: Differen n in nden n I

gMeans: Difference from constant (one sample case)

Means: Wilcoxon signed-rank test (matched pairs)

Means: Wilcoxon signed-rank test (one sample case)

Means: Wilcoxon-Mann-Whitney test (two groups)

- Generic t test

Actual power ?

13
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Test family Statistical test

L

X* tests v Goodness-of-fit tests: Contingency tables

Goodness-of-fit tests: Contingency tables
Type of power anal

Variance: Difference from constant (one saple case)
A priori: Compute r|- Generic x* test

Input Parameters Output Parameters
Effect size w 0.3 Noncentrality parameter A ?
o err prob 0.05 Critical x* ?
Power (1-§ err prob) 0.95 Total sample size ?
Df 5 Actual power ?
- "= A B B
RIKE BIHRR AL
Test family Statistical test

P

Z tests v ion; Tetrachoric model

Input Parameters - 7
Poisson regression

Proportions: Difference between two independent proportions

Determine = - Generic z test

o err nroh 0.05 Acrual nawer ?

14
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Effect of root-extracts of Ficus benghalensis (Banyan)
in pain in animal models

Dipesh Raj Panday, Gajendra Prasad Rauniar

Dep. of Clinfcal and T , B.P. Koirala institute of Health Sciences, Dharan, Nepal
Panday DR, Rauniar GP. Effect of root-extracts of Ficus benghalensis (Banyan) in pain in animal models. J Neurosci Rural Pract 2016;7:210-5.

I Based on eligibility criteria, /2 Swiss albino mice were

taken.

I For each test, Twenty-four mice were randomly allocated. I

.82

Three different expert /tests p were
1. Hot-plate Test

2. Tail - flick Test

3. Writhing Test

~

Twenty-four mice for each experiment/test were further

randomly classified into 4 different groups. Each group
isted of 6 mice.

i GroupI received Negative control. ]

ii.  Group II received Positive control.
ili.  Group III received test drug 100mg/kg.
iv. Group IV received test drug 200mg/kg

1|

Each experiment was performed in all the 4 groups and the
variable related to pain assessed.

Figure 1: Study flow chart

FEEH SIEKE W ol AR AR

HSIUNG MEDICAL UNIVERSITY

» Sample size was calculated using
free sample size calculating
software G*Power version 3.1.9.2
(Franz, Universitat Kiel, Germany).

Test family Statistical test
F tests ~ ANOVA: Fixed effects, omnibus, one-way ~

Type of power analysis

. W|th pOWer Of 80% 0 05 IeVel Of A priori: Compute required sample size - given «, power, and effect size v
statistical significance and effect  inputParameters Output Parameters

S|Ze Of 0 8 Sample S|Ze fOF eaCh Determine => Effect size f 0.8 Noncentrality parameter A 15.3600000

= rr prob 0.05 Critical F 3.0983912

test was calculated to be 24. e e

Power (1-PB err prob) 0.80 Numerator df 3

Seventy-two Number of grvups:] Denominator df 20

* mice were randomly assigned into fenl Sampls ke £

Actual power 0.8592‘25_

one of the three experimental
groups. It was a quantitative
experimental study in mice.

15
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G*POWERE(EE - Effect sizefd szt TH

Select procedure

1 P. Select procedure . n
B BT e ) Effect size from variance v
Determ Effect size f 0.8 Effect size from means ~

0.05
& err prob T ©  From variances
o Number of groups
Powsr (15 ety prob) 050 Lhely z ariance explained by special effect 1
Number of groups 4 SD @ within each group 1 . .
- ~ S— Variance within groups 1
Croup Mean Size ()  Direct
1 0 5 Partial n° 0.5
2 0 5
Calculate Effect size f ?
3 o 5 =
Calculate and transfer to main window
Close
Equal n 5
Total sample size 15
Calculate Effect size f ?

Calculate and transfer to main window

Close

RS B|SERE Sample size calculations for select animal studies & it Bg s ke

. KAOHSIUNG MEDICAL UNIVERSITY
using G*Power.
Test family Statistical test
t tests v Correlation: Point biserial model N

Type of power analysis

A priori: Compute required sample size - given «, power, and effect size v
O nl 1= n2 Test family Statistical test
= t tests v Means: Difference between two independent means (two groups) v
Mean group 1 0 Type of power analysis
A priori: Compute required sample size - given ¢, power, and effect size v
Mean group 2 1
Input Parameters Output Parameters
- Tails) Twa - Noncentrality paramater 28514931
SD o within each group 0.5
Determine => Effect size d 0.9575908 Critical t 2.0280940
o err prob 0.05 Df 36
o nl =n2
Power (1-B err prab) 0.80 sample size group 1
Mean group 1 143.26 Allocation ratio N2/N1 1 Sample size group 2
—_— Total sample size 38
Mean group 2 192.84 Actual pawer 0.8191075
SD o group 1 54.50

SD o group 2 48.90 EREEUNZESYH > BEHn=19
wam MASE 1I9EEZR (HAN=38) - BEMEB 10% KX
Calculate Effect sized  0.9575908 RIEAAAL 19/(1-0.10)= 21.11 — SHERFRTIN 22 & - ( FHEHRE
c — RERMEZSZHERRFITTEMGA ) -
alculate and transfer to main window

Close How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fimed.2023.1215927. eCollection 2023.

16
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O n=n

Mean group 1

Mean group 2

1.85 Test family Statistical test
337 1 tests v Means: Difference between two independent means (two groups) 2

y Type of power analysis
0.85 yp p Y

SDogroup A priori: Compute required sample size - given «, power, and effect size ~
SD o group 2 1.59
Input Parameters Output Parameters
Tail(s) Two ™ Noncentrality parameter & 3.0168012
Calculate | Effect size d I-329154 Determine =>|  Effectsized  1.3491545 Critical t 21009220
0.05 18
[ Calculate and transfer to main window ] Sekipiob al
Power (1-§ err prob) 0.80 Sample size group 1 10
Close Allocation ratio N2/N1 1 Sample size group 2 10
Total sample size 20
Actual power w

X-Y plot for a range of values Calculate

How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fimed.2023.1215927. eCollection 2023.

Test family
t tests

Statistical test
- Means: Difference between two independent means (two groups) e

Type of power analysis

A priori: Compute required sample size - given «, power, and effect size i
Input Parameters Output Parameters

Tail(s) Two X Noncentrality parameter § 3.6948118

Determine => ize d 1.3491545 Critical t 2.7632625

r::r-:lprob 0.01 ] Df 28

Power (1-B err prob) 0.80 Sample size group 1 15

Allocation ratio N2/N1 1 Sample size group 2 15

Total sample size 30

Actual power 0.8152957

HFEREAE B % (p<0.01) » BAEIE I

Sample size calculations for select animal studies using G*Power. type | error of 0.01 and power of 0.8,

How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fimed.2023.1215927. eCollection 2023.

17
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G55 HRIHI1I(0.95) » HEABHIT

Test family Statistical test
t tests e Means: Difference between two independent means (two groups) b

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size v
Input Parameters Output Parameters

Tail(s) Two b Noncentrality parameter & 3.8159852

Determine => Effect size d 1.3491545 Critical t 2.0422725

o err prob 0.05 Df 30

[ Power (1-B err prob) 0-95j Sample size group 1 16

Allocation ratio N2/N1 1 Sample size group 2 16

Total sample size 32

Actual power w

Sample size calculations for select animal studies using G*Power. type | error of 0.05 and power of 0.95.

How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fimed.2023.1215927. eCollection 2023.

Sample size calculations (J&5Y H 47 EL7E 52 )for select human studies using G*Power.

Test family Statistical test
Z tests et Proportions: Difference between two independent proportions s

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size ¥
Test family Statistical test
Z tests o Proportions: Difference between two independent proportions w

Type of power analysis

A priori: Compute required sample size - given &, power, and effect size v
Input Parameters Output Parameters
Tail(s) Two hid Critical z -1.9599640
Placebo proportion p2 0.1 Sample size group 1 11
Drug A Proportion p1 0.65 Sample size group 2 11
o err prob 0.05 Total sample size 22
Power (1-B err prob) 0.80 Actual power 0.8039601
Allocation ratio N2/N1 1

How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fimed.2023.1215927. eCollection 2023.

18
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Test family Statistical test
Z tests v Proportions: Difference between two independent proportions ¥

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size »
Input Parameters Output Parameters

Tail(s) Two A Critical z -1.9599640

Proportion p2 0.1 Sample size group 1 18

Proportion p1 0.65 Sample size group 2 18

« err prob 0.05 Total sample size 36

[ Power (1-B err prob) 0.95 ] Actual power 0.9607731

Allocation ratio N2/N1 1

How to calculate sample size in animal and human studies.Zhang X, Hartmann P.Front Med (Lausanne).
2023 Aug 17;10:1215927. doi: 10.3389/fined.2023.1215927. eCollection 2023.
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e RS

- <

Tiofe i B Cohen’s d WA T aE d=(Mi—M:)/SDpooled 0.2 | 0.57 | 0.8%
CR L O /R ANOVAZ @ fFa 17 jaff® 8 L 4%E 001 |0067 |0.14
B %
M AR r BRI Sl~1 o AR TEIARR 0.1 | 03¢ | 0.5+
A AT OR/RR HETERI R ImRLE Ik BEE AR A T
- ; <l=j°

¥ 0 iR ok £ 4 1R
EJEs.

Cohen'sd & n2? 2% & % | & 4f
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Cohen's d

22— EL 2, _]’_»i’ 22 ﬂ PAST A Lo 2 3 AL 2 vl
GEREEF L » F % 3 14k 72 ANOVA
o e S Tl f anLEit @ : T_A
7 »
EY EL )\ k= e
7
o 3Tk w A A
~ o 2
. |d[m02 )k
~ . ‘:J A5 a7
° ~ U. . L T
~ . a7
. [d=08 : %%
Test family Statistical test
trests v Means: Difference between two independent means (two groups) v
Type of power analysis
A priori: Compute required sample size - given «, power, and effect size v
input Parameters Output Parameters
Tail(s) Two v Noncentrality parameter & 2.8071338
(o =>| ((Effectsized 02 ) Critical t 1.9629867
o err prob 0.05 Df 786 Test family Staristical test
Power (1-B err prob) 0.8 Sample size group 1 394 Ttests v Means: Difference between two independent means (two groups) v
Allocation ratio N2/N1 1 Sample size group 2 394 Type of power analysis
Total sample size 788 A priori: Compute required sample size - given o, power, and effect size v
Actual power 0.8005931 Input Parameters Output Parameters
Tail(s) Two ~ Noncentrality parameter & 2.8844410
Determine => Ellacl sized 0.8 l Critical t 2.0085591
o err prob 0.05 Df 50
ttests hd Means: Difference between two independent means (two groups) v Power (1-p err prob) 0.8 Sample size group 1
Type of power analysis Allocation ratic N2/N1 1 Sample size group 2
A priori: Compute required sample size - given o, power, and effect size ~ Total sample size 52
Actual power 0.8074866
Input Parameters Output Parameters
Tail(s) Two ~ Noncentrality parameter & 2.8284271
Determine =>  (_Effect size d 0.5 ) Critical t 1.9789706
o err prob 0.05 Df 126
Power (1-B err prob) 0.8 Sample size group 1 64
Allocation ratio N2/N1 1] Sample size group 2 64
Total sample size 128
Actual power 0.8014596
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Cohen's f* / n? (eta-squared)

R BT O REH AR R DR b o
WARX > BTk AR o

%ﬂ/,,\ F‘ .
n2=0.04 Dol g
n?=025 ¢ E3xhk
n>=0.64 @ =%

515 AR

. Bt =80 ~ 34| %2=70 ~ SD=10 — d=(80-
70)/10=1.0 — = w:%c £
G AR HREP RN e

RE BRI -
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Summary

KESE SIFEKRE B i lER SRR

= Jh == =
IS IOREMRE ?
- B ERAN=8GA
« (1)IRIB ZRIRI SRR
* (2)MRERIFRITZT ( Pilot study )
c Q)RMEPZFHIURE -
- ERABERFRTG-powerfVFERBI BT EURE - UR
SHPFUR=0.25 -
- BESRSTAMENMRET T B AN AT - BItE
—RBUREERTEEA—RNEERFE
« MAEBEEAR - WRSEDFAIEANIRESM—E - 2
REBVREFFHEAIZE - O[22

«  [Kotrlik, J. W., & Williams, H. A. (2003). The incorporation of effect size in information technology, learning, and performance research.
Information Technology, Learning, and Performance Journal, 21(1), 1-7.1 .
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49

One-Way ANOVA
G*Power

* is free for everyone
(http://www.gpower.hhu.de/)

FEEH SIEKE W ol AR AR

e (1) Test family#E3E "F tests, -

« (2) Statistical testi®#Z " ANOVA: Fixed effects, omnibus, one-
way °

- (3) &iBDetermine - RFFEEBNEBFELMRE - A
EEWE -

c (4) WREWEFTE - G-powerlt =1 - TEH BT
HBAYRE  LIRMEEHBIURE -

« (5) FEAHNEBTIEGIENREE  FEIRTHBIE -
URZEEEE (EHR/NINUERAT - RESAENZARA
ZREEZETEL) -

« (6) BEFEASHEVOHEERALY  EESHEBAEAAEE - o
PUZEBEqual nfIR R E -

« (7)#%F TCalculate and transfer to main window ; - SJ5t&

HMRE - TEHEBBAZENIREMRWN -
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KRS SIHEKRE

Statistical test
ANOVA: Fixed effects, omnibus, one-way

Test family
F tests ~
/d Type of power analysis
4
A priori: Compute required sample size - given «, power, and effect size

Input Parameters

Output Parameters

8.1649658 Nonc lity p A

o err prob 0.05 Critical F

Power (1-f err prob) 0.95 Numerator df
Number of groups 3 Denominator df

Toral sample size

Actual power

W RS KR

KAOHSIUNG MEDICAL UNIVERSITY

X-Y plot for a range of values

v
Number of groups 3
V SD o within each group 1
Group Mean Size
400 1 20 s
9.5520945 2 30 s
2 i} 40 5
3
6
1.0000000
Equal n 5
Total sample size 25
Calculate Effect size f 8.164966

Calculate

[ Calculate and transfer to main window ]

Close

File Edit view Tests Calculator Help

Central and noncentral distridutions | Pretocol of powsr analyses

crivcal F = 3.03441

0.8

0.6

0.4

52

Select procedure

Effect size from means

)

Input Parameters Output Parameters

Deterrnine =3

Effectsize [ 0.2041241 ‘ Noncentrality pararmeter A |
o errarob 0.05 ‘
Power (1-f err prob) [ 0.60 |

Number of groups 3|

Numerater df !

Denominater df |

Total sample size

Critical F 3.034414 |

z|

234
237

axinstpiwee [ 0804941

)

[ X-¥ plotfor arange of values

] | calculare |

# 6 é i & Ig 1‘0 I‘Z Number of groups Ij‘
Testfamiy  Sttisticaltest SO ithin each group | 10
| F tasts v ANOW; d effects, om -

— S e Croup M size
Type of power analysis 1 100 5
| & priori: Compute required sample size - given o, power, and effect size v‘ 2 1025

- 108 s

=
Total sample size 15

Effecusize [ O.}D4|24| I

Calculats and transfer to main window l
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The parameters examined included: effect in either direction will be interpreted 53
If an effect of 2.5 VAS units difference (larg-
® Primary outcome variable: Patient- .
est mean - smallest mean) among the four
T Gutiesien; VAG s o o, treatment groups is expected, the sample size
swelling, bruising and bleeding. = RIS s T e
; - is 45 cases per group. However, if an effect of
® Secondary outcome variables: Clinical
: 2.0 VAS units is expected, the sample size is
recordings of flap closure, pain, swelling, )
70 cases per group. Calculating a dropout rate
suppuration, and implant stability by cali- -
bl of 20%, n = 84 per group resulting in a power
rated examiners. :
af 0.80 for an effect size of 2.0 VAS units at a
The sequence of events is presented in level of significance of a = 0.05.
Fig. 1.
Statistical and analytical methods
Statistical analysis Chi-square (or Chi-square exact) tests were
used to compare the percentage distribution
Sample size calculation and power analyss of postsurgical complications at weeks 1, 2,
For the sample size calculation, the power 4 and 8 among the 4 treatment groups.
analysis was performed for a one-way fixed Repeated measures ANOVA were performed
effects analysis of variance [ANOVA) with 4  gn the VAS scores with the use of multivari-
levels. The criterion for significance was set  ate tests (Wilk’s Lambda) for the effect of
at a = 0.05 [type I emror] and at f = 0.20 (type  time and the interaction effect between treat-
I1 error). The analysis of variance is nondirec- ment groups and time (all effects considered
tional (ie., two-tailed indicating that an 1o be fixed) The above analyses were per-
Reference: Tan WC, Ong M, Han J, Mattheos N, Pjetursson BE, Tsai AY, Sanz I, Wong MC, Lang NP; ITL
Antibiotic Study Group. Effect of systemic antibiotics on clinical and patient-reported outcomes of implant
therapy - a multicenter randomized controlled clinical trial. Clin Oral Implants Res. 2014 Feb;25(2):185-93
54

line and SN line. We applied G=Power version 3.1.9.2 fo
estimate the sample size (Franz, Universitat Kiel, Germany)
(1). With power (1-3) of 90%, a of 0.05, and the estimated
effect size of 0.73, the total sample size calculated was only
30—which was 10 for each group. In this study, we recruited
120 patients to achieve sufficient power of at least 90%.

Cheng JH, Chen CM, Chen PH, Chou ST, Pan CY, Tseng YC. Comparison of Pharyngeal Airway between
Mandibular Setback Surgery Patients (Skeletal Class IIT) and Nonsurgery Patients (Skeletal Classes I and IT).
Biomed Res Int. 2019 Mar 17;2019:5012037. doi: 10.1155/2019/5012037. eCollection 2019.
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55

= & sample size and power
using G*Power (Version
3.1.9.4)

56
) TEFR) . ol ¥ 2K L5005
2) T(%: 4 74 (power) j :Powerid # B #3% 7.5 0.80 T (P(Y=1) 5 —% %/i= %38 (Outcome )
i 5 Fltw v phingoit St g
3) $lY=levF &L &
=100%) -

A A FRY=1#7k b ) c Eg 4 & 5 ﬁ}?ﬁ A ot B (’ﬁ B }%——o—ﬁ P }}%
4) TORWE (oddsratio) j —FXFFYemwek & A ¥ —HALIE T —Bhi Loy 73

X)) FIp g REH P EESDLL 2 I]?%f'“r?;i Ik PORE > i F € J1 IR A+ 2 R % logistic + O
regressionif & o

6) Tp Xkt i § ) 8 ARGpoweriZ f X § fEA e K To A M A PR
ﬁfﬁiﬁkhﬁ;ifiﬁvgsébuj: o
O6-1)5F XEZaFHEFE - AP A [F‘J% shgcit B3t An 45 3 XehT $ad(mean) ¥ £ % £ (standard

deviation) > 2% #ic 88 3 2% T $od=0 - £ £ =]

(6-22) % X % = % #f(binominal variable)#f %] % 3% pF » & Jf B2 /EJe shkat St s P X=140F A vt s
HREIFKO05 (P | A 550%) -
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TaBLE 3: Success rate of miniscrew implants at T2.

Number of 2nd outcome

Unadjusted odds ratio

Adjusted odds ratio

57

Sticcess rate at T2 (%) siiceassasTotal Hitrbiar 95%CI) Unadjusted P value (95% CI) Adjusted P value
Overall success 83.3 214/257
Age at surgery 0.082 0.270
<20 years 80.7 151/187 0.47 (0.20 to 1.10) 0.49 (0.14t0 1.73)
=20 years 90.0 63/70 1 1
Gender 0.482 0109
Female 81.4 92/113 1 1
Male 84.7 1227144 1.27 (0.66 to 2.44) 2.12 (0.85 to 5.31)
Sagittal skeletal malocclusion 0.025" 0.487
Class 89.5 77/86 1 1
Class II 83.5 101/121 0.59 (0.23 to 1.54) 0.438 0.88 (0.25t0 3.19) 0.852
Class IIT 68.6 24/35 0.26 (0.08 t0 0.79) 0.014" 0.25 (0.02 to 2.56) 0.240
Vertical skeletal malocclusion 0.028" 0.043"
1Tigh angle 79.6 82/103 1 1
Average 92.6 87/94 318 (113 t0 8.98) 0.025" 4.22 (1.35 to 13.16) 0.013"
Low angle 75.0 12/16 0.77 (0.19 to 3.13) Il 2.20 (0.36 t0 13.33) 0.391
Dental malocclusion 0.260 0.770
Class I 88.9 48/54 1 1 O
Class II Div. I 84.0 126/150 0.69 (0.22 to 2.16) 1 0.81(0.18 to 3.70) 0.787
Class 1T 750 30/40 0.39 (0.03 t0 2.66) 1 1.25 (0.09 to 17.71) 0.339
Class II Div. 2 71.4 S 0.30 (0.10 to 1.47) 1 0.22 (0.01t0 5.02) 0.868
Reference: Yi Lin S, Mimi Y, Ming Tak C, Kelvin Weng Chiong F, Hung Chew W. A study of success rate of miniscrew implants as temporary anchorage devices in
singapore. Int J Dent. 2015;2015:294670. doi: 10.1155/2015/294670. Epub 2015 Mar 10. Erratum in: Int J Dent. 2016;2016:5035379.
— X

IR =EE IR A T - ST
Recognizing the peak bone mass
(age 30) as a cutoff point to
achieve the success of
orthodontic implants

o G*Power 3.1.9.4

File Edit View Tests Calculator Help

Central and noncentral distributions  protocol of power analyses

critical z= -1.95996

Test family
z tests -

Type of power analysis

Statistical test

Logistic regression

A priori: Compute required sample size - given o, power, and effect size

Input Parameters

Output Parameters

Tail(s) Two v Critical z -1.9599640
Determine => odds ratio 0.4660493 [ Total sample size 419 }
Pr(Y=1[X=1) HO 0.8326848 Actual power 0.8010019
o err prob 0.03
Power (1-B err prob) 0.80
R? other X 0
X distribution | Binomial ~
X parm 0.7276264
Options X-Y plot for a range of values Im‘

58

29



2025/10/13

G*Power sample size(}: » + -|)

Qlirie & * GPowers* ¥ g B Tl & ek 2 2
(.1—:(.1{5551?.;5,‘ AT hhR TR TS AT E:

(1)Test family: exact

(2)Statistical test: Correlation: Bivariate normal model
(3)Type of power analysis: A priori

(4)Tails E &K i * k)

(5)Correlation H1 (#* sty 7% £)

(6)alpha (% ¥ -k 2})

(7)Power (& T_* )

(8)Correlation H® (& & BK & & § 5 F)

Test family Statistical test

Exact ¥

Type of power analysis

Correlation: Bivariate normal model

59

A priori: Compute required sample size - given o, power, and effect size

Test family
Exact v

Statistical test

Type of power analysis

Correlation: Bivariate normal model

A priori: Compute required sample size - given «, power, and effect size

Input Parameters

QOutput Parameters

ES Tail(s) Two 5 Lower critical r -0.2145669
(9)73_\ A »)i% '% %03 %;l % #0.05 ’}:ﬁ "':)'-;4 0.80¢ Determine ={Correla(\0an1 0.3 ] Upper critical r 0.2145669
"}: e Eﬂ *% A2 (—% E)i Y R4 werr prob 0.05 Total sample size 84
Power (1-p err prob) 0.80 Actual power 0.8003390
Correlation p HO 0
http://mypaper.pchome.com.tw/readingstatistic/post/1
321024507#47
ffy GPower3192 - [ 60
File Edit View Tests Calculator Help "

Central and noncentral distributions | pratocal of power analyses

critical F =2.91133

Test family Statistical test

IFtests

v] ILmBar multiple regression: Fixed madel, R* deviation from zero v]

Type of power analysis

IA priori: Compute required sample size - given o, power, and effect size v]

Input Parameters Output Parameters

Effectsize  0.3620267 Nbacenttality paramister X 126709345
cer prob 0.05 Critical F 29113340
Powier (1-B err prob) 0.80 Numerator df 3
Number of predictors 3 Denominatar df Ell
Il Total sample size 35 ]l
Actual poer 0.8101998

X-Y plot for a range of values ] [ Calculate ]

£

@ From correlation coefficient
Squared multiple correlation p? 0.2658
From predictor correlations
ed 3
5S¢ elation | %
Specify matrices
Effect size f2 0.3620267
Calculate and transfer to main window J
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AESE 5IHAKRE B RN

mREBERHEIEEIR

FMXEABENERNES | WRBEOERFI9EE SD - 5UA pilot data ( 1B pilot K
/MR 1E SD JJEEREAX ) -

- BE TEYEAEER . M effect size - MARMKABEEHRERNER

- SELE  ASMARSSEERER - AEE Type | error B2 ( 40 Bonferroni 315
BIERFELLR ) - SELBETEREEAY -

- ERAERABEFTERVEI}Y (ARBEBVZRAZE ) B EXREMBETER
#HAAEEAME ( correlation ) °

- REBP  ARXMEES AR - BEREABGENFASEE (a - power ~ A~
SD -~ HEKIR - #AeEs AT ) WL 5|A ARRIVE/ NICE 5/ -

- EFATIS§EIE : #5558 G*Power - NC3Rs i EDA power calculators 3 &5 T B a
priori 5t& ; EDA %]‘EJJ%EH%%EJE&?I%GE&E’TL% :

Parametric/non-parametric methods

Parametric methods:

Underlying normal/binominal distribution

Underlying central-limit theorem (N>=30) .
Non-parametric methods:

Normal/binominal distribution inapplicable

Because of small sample size (N<30)

o central-limit theorem inapplicable
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63

Central limit theorem

The central limit theorem states that if
sample size are large enough, the distribution
will be approximately normal. The general
rule of n=30 applies.

64
Nonparametric methods

Drawback
power is lost relative to using parametric procedure
Comparison of two sample (analog to ¢ test)
Independent samples
= Wilcoxon rank-sum test (Mann-Whitney U test)
Paired samples
= The sign test
= Wilcoxon signed-rank test

Comparison of k independent samples (analog to ANOVA)
Kruskal-Wallis test
Correlation test

Spearman’s correlation (analog to Pearson’s correlation)

32
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Statistical Methods to Test Hypotheses

Independent t test ANOVA Paired t test 4 £ #ic

BB AL (1) Fisher’s exact test Chi-square ()?) test McNemar’s test Cochran’s Q test

(2) Yate’s ¥ It ¥

B At Mann-Whitney U test Kruskal-Wallis test ~ Wilcoxon signed-rank  Friedman statistic
(32 & # 3 test
T AT Kaplan-Meier analysis

Log rank test

4w AR B A AT

Logistic regression

Cox hazard
regression

Normality Test

66
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67

(Analyze | Graphs Utiliies Add-ons Window Help
g B R B
 Descriptive Statistics ) [&Z] Frequencies...

Compare Means » Descriptives...
General Linear Model » [ 4‘
= Explore.. |

Generalized Linear Models»

Crosstabs...
Mixed Models > =

Ratio...
Correlate »

17| P-P Plots...
Regression » -

. Q-QPlots...

Loglinear » =

68
L
Dependent List
& no
oG
|| | & Race =
I ? Age 7 | Eactor List
&> Gender @
& Education
Mari
2 R::;?:: Label Cases by:
el = () Doroe on WO e
Displa
e PN )
| @B atistics lo | i n & Aoe
& Grow [T
[Lox ] eese (Roset)(cancal] (tiein ] ity (cgatons )
& Gender Factor List:
& Education -
& Marriage
%T::mon Label Cases by:
B 1nh nevws 2
Display
’V © Both © Statistics Plots ‘

34



2025/10/13

Descriptives

Confidence Interval for Mean: | g5 %

M-estimators

OQutliers

Percentiles

oonioue ) o Caca | ete,)

69

~Boxplots

®) Factor levels together
© Dependents together
© None

Descriptive
Stem-and-leaf

¥/, Histogram

| Frree S

Normality plots with tests

® None

@ Power estimation

—~Spread vs Level with Levene Test

HRS ki

@ Untransformed

@ Transformed Power: ‘Natural log v ‘

| e o) e J

70
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71
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Age 168 100.0% 0 0% 168 100.0%
Descriptives
Statistic Std. Error
Age Mean 353t 51.07 851
95% Confidence Interval Lower Bound 4939
for Mean P38 a95%EHEN (TR - LR)
Upper Bound §52.74
5% Trimmed Mean BIE &8 £S%RREZ F4% 50.79
Median & 4 4 5050
Variance WEH 121.559
Std. Deviation 4&:% £ 11.025
Minimum i i 22
Maximum i A4 89
Range PR 67
Interquattile Range @54 & 58 15
Skewness s 374 87
Kurtosis £33 .208 373
72
Extreme Values
Case Mumber Walue
Arge Highest 1 34 a9
2 111 Ta
3 45 Th
4 65 Th
4] a0 738
Lowest 1 118 22
2 147 30
3 160 32
4 1458 33
] a1 33t

a. only a partial list of cases with the walue 73 are
shown in the table of upper extremes.
b Only & partial list of cases with the value 33 are
shown in the table of lower extremes.
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Test of Normality

| Tests of Normality |

Kolmagorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df - Sig.
Age 062 168 2007 9849 168 218

a. Lilliefors Significance Correction
* This is a lower hound of the true significance.

H, = Normality
If you accept, then assume normality
If you reject, then do not assume normality

(1) N <= 2000 elements, we use the Shapiro-Wilk test,

(2) N> 2000, Kolmogorov-Smirnov test is used.

(3) In our case, since we have only 168 cases, the Shapiro-Wilk test is used.

(4) The p-value is 0.218, and we can reject the alternative hypothesis and conclude
that the data comes from a normal distribution.

73

—>—> Descriptive Statistics _ —>

Tests of Normality Q: What can we do next?
Kolmogorov-Smirnov’ 1. Use Nonparametric
Statistic df Sig.
FEV1 (liters) .051 654 .000 or
a. Lilliefors Significance Correction 2. Transformed Data

Normal Q-Q Plot of FEV1 (liters)

%

@

| -
z

Expected Normal

] 1 i 3 H 5 H [

é M= a4
Observed Value FEVL {liters)

74
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75
SPSS | —| Analyze |—| Descriptive Statistics Explore — Plots
Tests of Normality
Data Nature log -
A Kolmogorov-Smirpay’
Transformation — :
Statistic df Sig. Q: Can we use
K
LNFEV .030 654 .200 Independent t-test
*. This is a lower bound of the frue significance. now?
a. Lilliefors Significance Correction
Normal Q-Q Plot of LNFEV £
. -
3 5 15
o
-3
l i -
1]
5
_ -1
E‘j o, & 0.0 P —
8 3
g Ba
B ] i ] i
-5 00 5 10 L5 20 '-5\1 -
Observed Value RHEEW
76

BREMER

FEBEMRT

BIRA

IE{RAE

BREHIR ¥ - 81X =T

= REAY® o V-ur#r=inx
{ErRE ERE‘!I&HH%@ZXJE
SEE BREHF o r-rsix-x

AR FIRBIBIR T BORRER
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"ENY)ERR R A AE SR,

2789-8700 iacuc@gate.sinica.edu.tw

PRIFREREYRERERAEZEEE

version 2.0.16.U131

ePROTOCOL

frademia Sinica 1ACUC 8 #3848 set this e-Protocal Management System to strengthen the
laboratory animal research environment and enhance the protection of animal welfare involved in the research to
meet the ethical standards and the regulatory research compliance requirements,

e-Protocol Management System i 2 total web based solution that automates the research approval processes, It
is used for electranic protocol submission, protocol routing / reviewing / tracking that would enable investigators ,
14CUC members, and research administrators to process protocol applications online

B\ BT RAE REAIFREE")

Pop-up blocking software must be disabled (pop-ups must be allowed) while using eProtocol, See instruction for
allowing pop-ups only for this site in your browser,

Tel: (02) 2789-8700 Email: jacuc@aate.sinica edu.tw BNASHEF I ARISHEEREE (only PI can apply the account)
—RRAS: MO ERFEREEAS WIAREERAvira Antivie FEE3E 10 IREE R (amendment
AfoNEE R (ERTE) SNEEREIE ORSEE IS EIR e PR

FRESHVEEEAFA: 1 LEEERRN
FEESTH: i FETRENN SEEETRENH

User ID

http://mouse.imb.sinica.edu.tw/IACUCEP/samplesizecal.action

39



2025/10/13

(3) BRER

INEIRABETE

P~

( nusin

(F)&(=) [

Resource Equation }

(—)

e

p——. }

\
Mné%ﬁﬂ

AL FI
B —R%E a
it b =]
TR FRYE

TR B 4%

1

[#EE (hazard ratio) HR

G2l

(BEREBHEEAREERE

ﬁ%&%&ﬁ&?«)}
K=2

(2) J R

| HESBRAN (0

K=1 \

K>2

At I~ H W

%
lﬁfiﬁﬁﬂ’ﬂ E4IEE po
TR TR 22 AV E SrEE A

SR AT

= )\" C.

R
RIS YL py

TR & 422 AT E AEE A

an Bt A

W%%Hwﬁ&

Pt T o

n=

T —L 7% @ (0,01, 0.05, 0.1)

HFHME A

#: @ (0.01,0.05, 0.1)
B RYE £(0.1,0.2,0.3)
HAEER o

THIY) & 422 BT HME A

Et_

b=

=yl

Supported by

Academia Sinica Data Science Statistical Cooperation Center

b E R YR S E R

FEREEAL (NE) AE

TEL : (02)2783-8700
E-mailiacuc@gate.sinica.edu bw

o FHiEE S g YHE A E89Protocol F3% -

BT © 20-08-1234

| T#E

Powered by St 5ElR METHT ERIBIEME S Fd

QEE

AR Protoco iR AR ERAS (e PR}

AR EREProtocol M EHEF BRI » TR EEERE

ik

40



2025/10/13

EVERHAR (NE) A&

© FHEFERAYEME -
—RREE

N

(—) BB R SR T REE M A (I © Etest, ANOVA, Chi-
square test, log rank test) » ERTRMEFEIRFEAVEERNE - (0 | FEH
=8 . {ZH#2  hazard ratioZE )

{EPR SeEskEs(Pilot Study only) :

(Z) BRI e SR T ARE IR Sy AT (A © tHest, ANOVA, Chi-
square test, log rank test) » EENERHEH ERFBVEERIR -

(=) R R SR T T AR il »

T—#R

N

HIER. - () (ZHERR D EE SRRt Study only) »
IR —hEllE  Protocol EERRE T Tl

o R S b B YR S AR
TEL : (02)2783-8700
E-mailiacuc@gate.sinica.edu bw

BEEREAR (NE) AE

\Gﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂ :
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