oh=X| HE Q0| HOLOF o= 2o|stsAl:
How to Report Statistics in Medical Journals

or
T B Cy st

.
o5t 5

| FCH S

S|
re) Al
Elgnis

=1 odt
oA

4

i



. E73t0|2

— 9ol 228 ANMo g T E5l7| Q50 XI=E
(data)S =%, M|, sjMst= &2

LS = =1 i
- M2 SHE 5> =29 H o1&
A2 A H|[E2| SVt
— Of: AloFah 9lofol Hlm YAHAIH

« Real efficacy but not significant: MZ22 X|29| 7|3| Bt

« No efficacy but significant: & E2E0| =&, 25T
of Tt = QI Ate|H™ H| &S 7t



Introduction

2N SAel X

off o|dfst

SHRFE

Al A2 S (BTHE SA|

| Ol =5 S7HAIE

=Ne)

100

joll

Ko



e
84

K

S}
A 2A7t0F L

(generalizable)

- 23Xz a7t
- R

Elﬁ

)

ol
T AA DO

2O A
==

[y



o| 37

—

O

M2 SAl0f
X 20| 40|

o XNe)
T =

Ol AFX
O o

[0t SAH
| &10|O{OF SFLf

OlAIAH © O
Oo 1 T1r—
F@o
HY HEo| HF & A= X5t Of

=)
—
=
-
M2
o=

|
°

ol 1o
M Klo &I

A

=

L
o
T

° o
==
£

kHo o3 LH

7

)

T
l

THIES 28



L

4
O|ztel A<l

o

—
o

N
T

O
- Olgal &

=3
=
=

=

AT EoEl
30 mlfo_
8100 < R



‘t2 48

=

- ol SN HHE REHE, X, 2 SO

Lt 2
FHE7HE (Null hypothesis)

- S EOX| 2 Aes SEN

_ S3SS 501X Bt

_ QIRRLI} RO TR B FE(HIIYS S
2

- HOZ H7

CH 2! 7H4 (Alternative hypothesis)

— A THd(research hypothesis)O|2t 1 & Bt

~ G E S¢fl 2O|1X} st AYO|L MER F
- H, == H,E H#7|

Xt
o



‘t2 48

AA
R i H, & H, 717l

Al 252 &

Type Il Error (/)

Hy, 712 o) OK

A1E2] &5
Type | Error ()

MNIS2 LSFE MAEEHES o
N28E2 LF= =
A AHEIE S
N2E2 2%

=
=
HE(1-HZ A

=)
@)
=
Q
@)
Lo
=
a
g
S
u
L
il
il
O

8/81



ol p T Xaste 4+ UAs dEES R 7HE O|dXO[ 2Lt o/t XOHX|H B

deiM SAA 71 A8oM= o D-EA|IZ|2 0 [HE 7|2 Y(rejection region)
o —te
= TotCt

O[X| #F7t-20| Fol2fil 7hget JEfOM B2 22 HEYSAES o7 &1L
Of A8SAIE0| 71490 A = HF7HES 71406t 7[49 5o A28 7
tEd= 7140k Zetrt.

S TF7HE0 2 I AF7tE S 714e 50| o20F AL 20t
YEINM O 2 o= 0.058 AMESI F2|5=F(level of significance)O|2t1 £ 2L},

Note 2|7t #F7tE S 7|406HK| XotCal oM CHE7tE S MEot= A2 OfL|Ct

B2 Do A FxE HAYCkD M £ O Tja7r |7 GIctd g & GlE.
EUQI 1 Oavt g @s 22 SA 25E0iA A2 =& /7| fZ0|5}) |, A&
t thE7t2S S80t7|0 2520 HF7/tEE 7I4a4xE =& U



S7H 224

- Y HECERH 2 SAHSO| EIEE X
Aot A2 HEZ7HES 7|40, 48281
= (A8 LE) 72 StCt ZILE, (Statistically

=282 H Y2 A0 E/rd= X
oA W A HF7rE= 7| 40HA| X etht
A82Mes (SAXNLE) RolotX| XStLtl &
L (Not Statistically Significant)

ror r@g > r',:'
X
2
}'L



1 =L}

HF7FH20[ A

L

—

= [C -
=y 1

p-value
22

—
@)

7t
tsd0| =Lt AHEE FHF7rE

L
—

7t20[ A= 0|2}

FOl| A, O]

7t ot0f| A
ts80| ALt 3Bz 7

L
—

| F7120] A=0[2t



| 24

X O
O_

1

0

4

H
1
L o
o2 N
0
OH oo ma
X = 7
o oy
My ok
N oo [

_._._H_ —_ .

— M{ fod o+ mDW_._

) T0 — 10
= O K ol

H &I K e v

._|W_.._A._._._m_n¢o_a o K
ROR ol ay A U
i OF e = XN
A_|_|_||r_E_oE_o @u_/
HE 2w 2 ol

=S o o KO 10 -
___%oﬁy_;_u NERL
mxle_aaeaqm7

g X g S
2 <F <k = of o op S
+ 0 o7 %0 T &5 Az M
Bl o oE R0 H & &7

— o on < in SN

T/t

Note: 7FHEA™EO|A 7|

aof kA

]

~

95% 4=+t



American Statistical Associ

ation’s

Statement on P-values

. P-values can indicate how incompatible the data

are with a specified statistical model

. P-values do not measure the probability that the

studied hypothesis is true, or the pro

bability that

the data were produced by random cl

hance alone.

. Scientific conclusions and business or policy

decisions should not be based only o
p-value passes a specific threshold.

. Proper inference requires full reporti
transparency.
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American Statistical Association’s
Statement on P-values

5. A p-value, or statistical significance, does not measure
the size of an effect or the importance of a result.

6. By itself a p-value does not provide a good measure of
evidence regarding a model or hypothesis.

* In some sense the p-value offers a first defense line
against being fooled by randomness, separating signal
from noise...The p-value is a very valuable tool, but it
should be complemented — not replaced — by
confidence intervals and effect size estimators (as 1s
possible in the specific setting). Tal Galil1 (R-bloggers)



« A power analysis is a way to find either:
The effect size you'll be able to detect
given a set sample size, OR

* The sample size you'll need to detect a
specific effect size.

« «Doing a power analysis makes you think
critically about your proposed study.
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1. The design of the study and the type of measurements

— Paired data? Two groups? Three groups? Continuous data?
Nominal or ordinal data?

2. The variability of the data (e.g., standard deviation)

3. The significance level of the test
— Usually 0.05

4. The effect size of interest (Clinical significance)

— Ask yourself “What am I hoping to find?”

— And “Would 1t be important if I found half that difference?”
5. The sample size

—  What can you afford to do?
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1. The design of the study and the type of measurements

— Paired data? Two groups? Three groups? Continuous data?
Nominal or ordinal data?

2. The variability of the data (e.g., standard deviation)

3. The significance level of the test
— Usually 0.05

4. The effect size of interest (Clinical significance)

— Ask yourself “What am I hoping to find?”

— And “Would 1t be important if I found half that difference?”
5. Adequate power

— Usually at least 80% (or 90%)
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Common Statistical Errors
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Common Statistical Errors
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Frequently used statistical methods
for independent continuous response

Parametric: One sample t-test
2. Non-parametric: Wilcoxon signed rank test

)

One sample

1. Parametric: Independent two-sample t-test

Independent . Non-parametric: Wilcoxon rank sum test (A.K.A. Mann-Whiteny U
two-sample comparison

test)
Three or more group 1. Parametric: analysis of variance(ANOVA) with multiple comparison
Comparison 2. Non-parametric: Kruskal-Wallis test
Relationship with 1. One predictor: simple linear regression

continuous predictors 2. Multiple predictors: multiple linear regression

Relationship with
continuous and
categorical predictors

1. Analysis of covariance (ANCOVA) or
2. General linear models (GLM)

26



Frequently used statistical methods
for correlated continuous response

1. Parametric: paired t-test
Paired data
2. Non-parametric: Wilcoxon signed rank test on differences

1. Repeated measures ANOVA (RM-ANOVA) or
Repeated measures
2. Linear mixed model (LMM)

27



Frequently used statistical methods
for independent categorical response

Relationship with one
categorical predictor

Relationship with
categorical and
continuous predictor

. Chi-square test with large sample

. Fisher’s exact test with small sample

. Simple linear logistic regression

. Multiple logistic regression for binary response

2. Multinomial or ordinal logistic regression for categorical

response (more than two levels)

28



Frequently used statistical methods
for correlated categorical response

Paired categorical
data analysis

Repeated categorical
responses

1.

1.

McNemar’s test

Marginal model wusing generalized estimating
equation (GEE)

. Generalized linear mixed model (GLMM)

29



Frequently used statistical methods
Other methods

Correlation between
two continuous
variables

1. Pearson correlation coefficient or
2. Spearman’s correlation coefficient

1. Kaplan-Meier survival curve
Survival data 2. Log-rank test
3. Cox’s proportional hazard model

. Sensitivity, Specificity

. Kappa measure

. Concordant correlation coefficient)

. ROC Analysis including AUROC curve
. Bland-Altman analysis
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10.

Guideline

If in doubt, consult a statistician when you plan your study.

Define and justify a critical significance level « appropriate to the goals
of your study.

Identify your statistical methods, and cite them using textbooks or
review papers.

Control for multiple comparisons.
Report variability using a standard deviation.

Reportluncertainty about scientific importance using a confidence
interval.

Report a precise P value.

Report a quantity so the number of digits is commensurate with
scientific relevance.

In the Abstract, report a confidence interval and a precise P-value for
each main result.

Interpret each main result by assessing the numerical bounds of the
confidence interval and by considering the precise P-value.
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