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Regression

Linear Logistic
Regression Regression
i % 78 (V) L SN = ~EHEF(0/1)
1R o %% 28 1% p %57 2 R

B EAt Al B REREN A4 5 %01 BIE L fF A 47
B %7 (X)
B LA GRS EEL TN s

TR R AR

(Dummy variable)

MEUFTHFR ST &




Dummy variable

e D1
1| Female 0
2 Male 1
WA D1 | D2
1] = % 0 0
2| HZE 1 0
3 A 0 1
KT AR D1 | D2 | D3
1| H®? 2T ]| O 0 0
2 B v 1 0 0)
3|+ &+ & 0 1 0)
4| F 747 0 0 1

Je ¥ 5% 78 1B #&(n) -

i 4t te b fk(K) it T

n=k-1 |

e e | DL D2 | D3| D4
1 1-20 0] 00| O
2| 21-40 11707010
3| 41-60 0] 10,0
4| 61-80 0] 0 |1]0
5| 91-100 0] 0] 0 1
Q




Association does not Imply causation

A REAFRIFRAF

- [ERRHIBS i
 NEEM (B BREER )

- BHE AR — B

T FIE A 2 - B A

- THEE R E FBL e
- BN ER % @%%m>%W?W
° *EEQEF%EITQE z’?qi‘jf) )
- —¥H—F1% (é*zf?‘t‘”ﬁ
- HEW /R IERE 21 8 é@;z)
p— vbﬁ LE -
- EEEM s
(COPD)

FETLI964E EER L FL R Ll g NI HFAEH

L gr R (# f 2P, Hill's criteria for causation)




Correlation
. FE A IE Y B & . -

. jtﬁ F'zgﬁ 5‘@ )“‘ (Perfect positive... (Perfect negative...
5 = ‘

- Range (-1to 1) \\\

O<r<1 -1<r<0
L T (Posiive... (Negatie...
— IR

0.70-0.99 3 B

r closeto 0
0.50-0.69 * B Aphd . (Weakorno..

[ ]
0.25-0.49 ™R * . o
[ ] [ ]

0.00-0.24 E °




Correlation
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Correlation

Pearson Spearman rank

correlation Correlation

Distribution e Normal distribution Skewed distribution

Ordinal

Types of Data ¢ Continuous :
yp Continuous




Pearson correlation

Ware mrmsw Bwe AREsw " ° N K 15
) age SBP
et Lm0, |
B (P) b l E W E ?{3— [ ®=w. | |age  sumis (Pearson) M 1 088
STt E) ¢ ' EWREE). WHE (W) 487
EHE= 1) 3 W N 65 65
- . — - SBP [ 4% (Pearson) Hi .088 1
EEEEF a8 (W) 4 WEE (%R) 487
—HEER R G) b (5 N 85 65
¥ Pearson | Kendall's tau-b ] Spearman
bR R (Z) >
- REENE
RAHAN) '(3) @ 2R O MRL Age
OF: [ b wseee). TR r p value
y=0.0227x + 128.61 SBP 0.088 0.487
140 . R? = 0.0077
135
o o, PO 0~ g
SBRSO | — P R? =0.0077
125 N { 4 r=0.088
120
25 45 65 85 105
Age

# &) * Reg.xls-regl



Spearman rank correlation

Wse swmsw BRe LRER uRBER = = =
$RE(P) |3 = @ : W Spearman iy tho  age Al {8 1.000 105
. % & age ) WEE (W) . 405
ﬂﬁﬁ%ﬁ{g} 2 — ésa’ = N 65 65
EREZ A b — SBP  fMIE 105 | 1.000
W mBEE (%) 405 .
tEETEr g &k (M) » var N 65 65
—hEER MR EY(G) »
EE{BERMEAE R (Z) » Qe
A ) 5 Pearson [7] Kendall's tau-f] ¢ Spearmar Age
. . 3 - MEHRE
@ o EHEBE  omro ovew s p value
R SBP 0.105  0.405
LW (e ERE)| WA || B8

# &) * Reg.xls-regl



Spearman rank correlation

Example

PSQl (total score)-] 0.44 0.41 0.44
Subjective sleep quality 0.45
Sleep disturbances 0.44 0
Use of sleep medication -t 0.26
Daytime dysfunction— 0.43 0.45 0.44
PHQ-9 (total score) 0.45
& o&\ <~">\ «
N
& & &>
& ¥ \c;i"
NN F
o & &
&R L
3

0.5

Correlations between the THI-CM scores and different variables (n=65)

THICM THI-CM -F THI-CM -E THI-CM -C
(functional) (emotional) (catastrophic)
Is p value rs p value rs p value Is p value
PSQl (total score) 0.44 <0.001** 0.41 0.001** 0.44 <0.001** 0.34 0.005**
Subjective sleep quality ~ 0.47 <0.001** 0.45 <0.001** 0.47 <0.001** 031 0.011*
Sleep disturbances 0.39 0.001** 0.44 <0.001** 0.39 0.001** 0.25 0.049*
Use of sleep medication 0.27 0.032* 0.19 0130 0.29 0.017* 026 0.039*
Daytime dysfunction 0.43 <0.001** 0.45 <0.001** 0.44 <0.001** 0.28 0.023*
PHQ-9 (total score) 0.50 <0.001** 0.47 <0.001** 0.47 <0.001** 0.45 <0.001**

Spearman's rank correlation was used to obtain the data. *p<0.05, **p<0.01.

Fig. 1 the correlations between the Chinese-Mandarin version of the Tinnitus Handicap Inventory score (THI-CM), Pittsburgh Sleep Quality Index score

(PSQI) and Patient Health Questionnaire-9 score (PHQ-9)

Chang TG, Yao YT, Hsu CY, Yen TT. (2024). Exploring the interplay of depression, sleep quality, and hearing in tinnitus-related handicap: insights from polysomnography and pure-tone audiometry.

BMC Psychiatry, 24 (1), 459. https://doi.org10.1186/s12888-024-05912-y.



Linear regression

Pl = | = B

- BEEE Y=B,+pX +¢
- BBk Y = By + BXy+ ByXy +ot B X +E
- BIRRER REIR)
- B R&(Normality) BESIEIER: y=B0+Lx

- Kolmogorov-Smirnov test / Shapiro-Wilk 1 go: #gEantercept) - 1 : 5 (Slope) % x &8 — (A {1y @BHE - 11 TE:
- J&1I(Independency)

- Durbin-Watson test ¥ y=PotPx
- BE g [5)E (Constant Variance) o o

- Residual Plot

y—int[rcept
o]
0

[O55 72 s A2 EHLOFIPL



Linear regression

. : TR BN (R):
Linear regression 0.3 T A1E4ERT -
X =NT-proBNP 0.3~0.7/ P EAHE -
Y = Qp/Qs 0.7 BB AR
R2E 48 FU Y AR EE S Regression Equation
55
. y =1.5970 +0.003460 x
Parameter ::oefflmen Std. Error | 95% ClI t P
Intercept 1.5970 0.03530 1'5277 to 1.666 45.2365 32'00
0.000273 ] 0.0029231t0 0.0 <0.00
Slope 0.003460 7 03998 12.6455 01
o
. ‘ - Qg X Y =1.597 +0.003 X, P< Model Summary
1.0 —% ° o 0.001 Change Statistics
o © R = 0507 Adjusted R Std. Error of R Square
05 5 ) I ) I I Rg = 0258 I I I I Model R R Square Square the Estimate Change F Change df1 df2 Sig. F Change
0 100 200 300 400 500 600 700 800 1 5077 .258 256 574567 .258 159.909 1 461 .000

NT-proBNP

a. Predictors: (Constant), NT-proBNP




Linear regression
CEStl=Pt
Sl — . FEEIAEBRRVHE Y (B8 vs EE)
sl MR 4R B RUAEEA M (38R vs 2%25)
A= Faen EEWARBRRERMY (85 vs EE)

ERNBHTME  BREEHEY
EBER D
BBIPY ;- Fil - MR RBMIE BN AEERRVAH B 14
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Linear regression

86— : FREUNMREERMY (B vs 1B
= BTE (X) R IR TR (Y) B R B A

o5 - EoREREALARE

o - L E B TR R 2 A0 M

B (95%Cl) p value

Age 0.023 (-0.042-0.088) 0.487

Linear regression. *p<0.05, *p<0.01

Fol- (A) C feHR e E 802 4p B

B  95%Cl pvalue

SBP 0.339 (-0.630—1.308) 0.487

Linear regression. *p<0.05, **p<0.01

Reg.xls-regl
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1D

age

SBP

01

70

134

02

/6

127

03

84

128

04

85

131

05

47

129

61

52

130

62

55

124

63

/1

131

64

56

130

65

/0

135




Linear regression

SPSS'J'be (%ﬂ B - ) ID lage| SBP
#m | ®mE | Sy #E 0 | ®R | @ @ wx | w@ 01|70| 134

1_1'9 ?* 2 0 = P 2 ERE  HiE 02176 | 127
2 age &g 11 0 = = " =EHE & Lt 03|84 | 128

11 n = = 1 =55 & ol

G Ware s Bve 2REA0 W R 04 85 | 131
BEE) " . v = 5% 0547|129

SRR E) s e

1 BiEse) 4 - = 61| 52| 130

tEEEEE M) 4 — . 62| 55| 124

—pERELG) > | " 63| 71| 131

RUBEERIEERLZ) o 64| 56 | 130

RATHE) b 65| 70| 135

1HRA(C) b

2 ) iERR) s BEhER IR (A)...
Harg0) (L)
# &) * Reg.xls-regl e .




Linear regression

SPSS"'&% (fﬂ B ) @s=Rn ID lage| SBP
O, o : maaen | [01]70] 134
&e 02|76 | 127
age
0384|128
04|85 131
0547|129
61|52 | 130
e 62| 55| 124
_ emEERO: 64156 ] 130
ol | 65/ 70| 135
— WLS hn#(H)
2 | |

# 1 : Reg.xls-regl —



Linear regression

1R seEs . g

HAIE

Tests of Normality

col =i|l |l || &= wall pall =

01
02
03
04
04
06
o7
08

age

Kolmogorov-Smirnoy®

Shapiro-Wilk

Statistic df Sig.

Statistic

df

Sig.

Unstandardized Residual

08A B 200

a8

65

430

# ] : Reg.xls-regl

BR L.
REP e

12
14
15

K

&

12
14
15

7o
76
84
85
47
B5
34
43
7a
45
B0
57
57
B0
43

SBP

134
127
128
131
129
124
130
130
128
133
129
133
129
129
132

RES_1
3.80131
333510
2 51697

46030
- 67581
6.08502
61973
30146
-2 38057
3.36966
- 97135
3.09685
- 90315
- 97135
241513

ID lage| SBP
01|/ 701|134
02| 76 | 127
03|84 | 128
0485|131
0547|129
61|52 | 130
6255|124
63| 71| 131
64|56 | 130
65| 70| 135




Linear regression

(4)
==

X 7, " .

SPSS# s (,frv 3] - ) o memo . ID [age/SBP
?ie T E B, ) 01| 70 | 134
‘@fffﬂ— P « 02|76 | 127
f*;“@;giﬂl [DEPENDNT [ rarmE 1 71 03 84 128
[V EEeR *ZPRED B 04| 851|131

o . = (F—Bw|
B (%) : “oReeD Yj 05| 47 | 129

TTEEEEEY | [Joree [ZrESD |
ED ...... T S |E*Z:PRED |
¥| Durbin-Watsor: p— \ 61|52 | 130

T i R BB [ e [7] B ErEEERAEF(P)
@Zﬁ:fjﬁii {Ex@ 62| 55| 124
@& = EFERE{H (L) . S 63| 71]131
() () (52) 64|56 | 130
|t ) o ][ [65] 70 | 135

# &) * Reg.xls-regl



Linear regression

SPSS&: & (

Variables Entered mweda

Variables Variables
Maodeal Entered Removed Method
1 aga? .| Enter

a. Dependent Variable: SBP

b. All requested variables entered.

98 18 (Enter) :

Model Summ'aryﬁ3
Adjusted R Std. Error of Durbin-
Madel R R Sguare Square the Estimate Watson
1 .0sg® .0os -.0o8 3.200 2.333

a. Predictors: (Constant), age

h. Dependent Variahle: SBP

PeAE SEIE 2 38~

w # (Forward) : fﬁ"Ym?‘/EJc(ﬁ 254 I ] PE
P {$ (Backward) ﬂ""‘YmTﬁ‘}*&(ﬁ*ﬁ 4 )d | < H |JKI/_];
i # (Stepwise) @ & & w ﬂfr'r& s e 3\
ANOVA®
Sum of

Madel Squares df Mean Sguare F Sig.
1 Regression 5017 1 5017 480 487"

Residual 645230 63 10.242

Total G50.246 64

a. DependentVariable; SBP

b. Predictors: (Constant), age

# ] * Reg.xls-regl

BRK2. A A
Durbin-Watson test (7 % 7 jib =
1)

sz,ﬁ_% ¥ 0-4
ARFIT2 0 RABE bz

ID [age| SBP
01|70 | 134
02|76 | 127
03|84 | 128
04| 85| 131
05| 471|129
61|52 | 130
62| 55| 124
63| 71| 131
64|56 | 130
65| 70 | 135




Linear regression

1D

age

SBP

01

70

134

02

/6

127

03

84

128

04

85

131

SPSS.i: % (# - ) Coefficients®
) Standardized
LInstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Madel B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 128,607 1.878 GE.4R3 oo 1724 8573 137 1R1
age 023 032 .0ga 00 487 ' ( -.042 .DEB)
a. DependentVariahle: SBP
o) — L E ST TR 2 AP B
B (95%Cl) p value
constant 128.607
Age (0.023 (-0.042-0.088)) ( 0.487 )

Linear regression. *p<0.05, **p<0.01.

# ] * Reg.xls-regl

05

47

129

61

52

130

62

55

124

63

/1

131

64

56

130

65

/0

135

SBP =128.607 + 0.023 *

Age




Linear regression

2 RE -~ RRH I fg_l}’}'?.?:‘ﬁ"-%’}ii\:'l e ID |lage| SBP
01] 70 134
8 ~ 02 76 | 127
03|84 | 128
% oor % S i 04| 85 131
- 05| 47 | 129
B %ﬁ& Y - TR
3 3%
J 61| 52 | 130
62|55 | 124
- 63] 71| 131
- R 64 56 | 130
- BEEEEC):
] | 65 70 | 135
Dol A eH)
)] |
Lz J(ute) Eee) e | 6 |

# &) * Reg.xls-regl



Linear regression

SPSSi % (46— )

Coefficients™
Standardized
Unstandardized Coefficients Coefficients 895.0% Confidence Interval for B
Maodal B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 12.444 63.001 198 844 -113.453 138,341
SEBP ' 338 ' AB5 088 700 ABT (-.630 1.308

a. DependentVariahle: age

bl - (A) feipR e & 802 Ap B2
| B (95%Cl)
SBP 0.339 -0.630—1.308
Linear regression. *p<0.05, *p<0.01.

( pvalue )

0.487

# ] * Reg.xls-regl

ID [age| SBP
01|70 | 134
02|76 | 127
03|84 | 128
04| 85| 131
05|47 | 129
61|52 | 130
62| 55| 124
63| 71| 131
64|56 | 130
65| 70 | 135




Linear regression

E#E i‘g 4y l}%«‘ >
f SR
0.023mmHg

Foil- L ERS R AP

’]i‘{ﬁ}i’fﬁ ﬁa st 1mmHg ~
£ 45 4:0.330

%ﬁ’t’q” (A) : 124@—}%&3*&&& AP B4

B (95%Cl) pvalue

B (95%Cl) p value

A
e J 0.023 (-0.042 - 0.088) 0.487

SBP 0.339 (-0.630-1.308)  0.487

Linear regression. *p<0.05, **p<0.01.

# ] * Reg.xls-regl

Linear regression. *p<0.05, **p<0.01.



Simple linear regression

- #BBI MR AR ER RV AR B 1 (RN vs 32 AE)

ID |sex SPB
| &K | ®m  ®W® AW @B @ R W #E @ uE
1D e 2 0 & - 2 E&E & 45 01] 0134
2 |sex #ig 1" 0 ,ig 11 =gx & 18 021 1127
3 |sep #iiE 1 0 & = 1 =g Pty 03| 11128
“ e 04| 1131
v e EED 05 | 1129
&b sex BB A
=) (F=Bw) ‘
« 61| 0 ||130
maw: [Ener <) 62| 0 |124
™ FEHE) : — 63 ] 0 (131
“—/ I I(U)....
“"l'm“@: | 64| 0 ||130
=
RS A0 |135
& | | = R R IR
e | mie) (ERe)| w5 | 89 (0 & 1)

# &) Reg.xls-reg2



Linear regression

SPSSA% % (§ &=

# ] * Reg.xls-reg2

)

Variables Entered/Removed”

Wariahles Yariahles
Model Entared Remaved Method
1 sex? Enter

a. DependentVariable: SBP

b All requested variables entered.

Model Summar}fj

Adjusted R Std. Error of Durhin-
Model R R Sguare Square the Estimate Watson
1 2857 ER 067 3079 2.325
a. Predictors: (Constant), sex
b DependentVariable: SBP
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 52.894 1 52.804 5578 021°
RFesidual 587.352 63 §.482
Total G50.246 G4

SB
ID | sex P
01| 0 |134
02| 1 (127
03| 1 (128
04| 1 |131
05| 1 (129
61| 0 |130
62 | 0 |124
63| 0 [131
64 | 0 |130
65| 0 |135

a. Dependent Variable: SBP

. Predictors: (Constant), sex




Linear regression

SPSS.3 % (- ) FUFHRRATAFRS £k

1.sexzxk z_iE » sex=0(* ) ~ sex=1(F +)
2.5 M AP fRTH M Pi:c‘{ﬁf;iﬁ 11.81mmHg

Standardized
nstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Maodel B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 130867 AR2 2327749 000 129743 131.980
Sex -1.810 Nl -.285 -2.362 0 -3.34 -.2749
a. DependentVariable: SEP
Fob| o w2 R 2 Ap B
B (95%Cl) p value
Male vs Female -1.81 (-3.34--0.28) 0.021*

Linear regression. *p<0.05, *p<0.01

# ] * Reg.xls-reg2

SB
ID | sex P
01| 0 |134
02| 1 (127
03| 1 (128
04| 1 |131
05| 1 (129
61| 0 |130
62 | 0 |124
63| 0 (131
64 | 0 |130
65| 0 |135
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Linear regression

£ 7

s

HARMRZEN

B E (Tolerance) (£ E0-1)
RURRE - URERUE BRI

=2 IREZR (VIF, variance inflation faction)
RUNEE - URAVS B HRHRIRE

1&351Z (CI, condition index)

B2 IAEMEEA%HE>0.7 OJsE AR MR &

FETEFHS).
e sieds . saEs X
AR {5 [ HHEGEETE(M)
[ TH=TE(E) [[] R FReiEER(S)
[ {SEmRMN) [ fitigast iR )
[ B L RAERE(P)
D xmsmEmy) M EREDEQ
BT
|| Durbin-Watson
[ ZARERFEERC)
@

Coefficients®
Standardized
Unstandardized Coefficients | Coefficients Collinearity Statistics
Maodel B Std. Error Beta t Sig. Tolerance WIF
1 (Constant) 15771 14.348 8.064 .000
age -.004 034 -014 - 105 917 864 1.158
sex -1.384 875 -8 -1.582 118 778 1.286
BMI B34 614 149 1.033 306 707 1.415

Reg.xls-reg-.

a. DependentVariable: SBP

i,'; 25{'}?."_ FFB ‘EE .
1. Tolerance < 0.1
2. VIF>10

3.Cl>30



Interaction PP ———

:S %?TL}!}:"—’EIJB3:O ’
Flpb A B M E T AT Feno

Y
ln( ) = Bot+ Bix1+ B2x; + B3 (%1 X;)

3’ 'riX1:1 ’ -—Q;I‘ixlzo
WY, =1 A FFEY,=0

X1 Xo 2B B e T i &
Fr 2 5 ER) o

Y
A AT 12 Yl R l“(1 —110flo> = Bot b
Y
RSP g s In (1 —011101) = Bot P

(& 3 7%) (3 #)
ln( Y11
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Linear regression

6l = : Fic - MRl KBMIME B 4E B R AH R 14

ID | age | sex | BMI |SBP

ol o EE [ BMIE B3 2 o2 4p ML 01/ 70| 0 |23.2 134

Simple linear regression Multiple linear regression 0276 | 1 1233 127

038 | 1 (234128

B 95%Cl p value B 95%Cl p value 04l 85 | 1 23 | 131

Age 0.02 (-0.04-0.09) 0.487 -0.004 (-0.07-0.06) 0.917 05147 | 1 | 2361|129
Male -1.81 (-3.34--0.28) 0.021 -1.38 (-3.13-0.37) 0.119

BMI 1.05 (0.01-2.08) 0.048 0.63 (-0.59-1.86) 0.306 130

. . 61| 52| 0 | 23.2
Linear regression. *p<0.05, **p<0.01

ear regression. *p<0.05, #p<0.0 62| 55| 0 | 24.4 | 124

63| 71| 0 | 24.6 | 131

64| 56 | 0 | 23.7 | 130

65|70 | 0 | 24 | 135

# &) * Reg.xls-reg4



Logistic regression

T ZE RS B EIE (Independent variable) FI%E ﬂ:?K
YRR R AL SR 18 (Dependent variable) BYEE(L

HWZETEHENERE G - DIATRAGER
REIRA T HEER (0orl) — FRA 1 =R
FiABRMNEBIERNRG
IRF BRI RE 1
I R A7 A 1 A R O A
B2 6 4F 1 B 41 AR DO ER S A B A
BEIR /MR E R EEEE
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Logistic regression
BEBEFERTRI

P
]-nl_ :ﬁﬂ-l_ﬁlx
P

2 B EERER
lng— B+ BX+[X, +-+BX,
ffffff B3 () HEKSE (V) WE SRR T HEE
Eb4%%$ﬁgﬁﬁﬂﬁﬁ1ﬁx
R T SRABELRBUSEE (Maximum L=
Estimation) 4 M &{hET ) S




e
From log odds to probability

Here's the equation of a logistic regression model with 1 predictor X:

a.k.a. Log Odds Intercept

7

108 (1) |= Bo + BuX

or Logit

Where P is the probability of having the outcome and P / (1-P) is the odds of the

outcome.

When X = 0, the intercept B, is the log of the odds of having the outcome



e
From log odds to probability

lﬂl:ﬁ _|_)61X — P —eBO
=g F 1-P

+B,X

P = ebPotB1X _ ppBo+BiX

P(1 + eBo +B1x) — eBo +pB,X

eBo + (41X

P= 1 + eBo +B1X




o
Odds ratio (OR)

Outcome

Lung cancer  Control

Smoking a b
Exposure
Non Smoking C d
a/c ad
OR=— = —
b/d  bc
OR=1 TH&%%EHWS‘E%E%
OR>1 MR o gERmENEREF
OR<1 HFE o] gE & A B Y RE R 1
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Logistic regression example-1

Ry ARG

=) N2 M FRRIS S AR AV JE B

Table 3. Logistic Regression Analyses for Predicting Primary Angle Closure Glaucoma

Univariable Multivariable

Measurement Odds Ratio (95% Cl) P Value Odds Ratio (95% Cl) P Value
Age (years) 1.120 (1.070-1.173) <0.001 1.067 (0.982-1.159) 0.126
Sex (Male) 0.293 (0.148-0.581) <0.001 0.350 (0.100-1.223) 0.100
CCT (um) 0.980 (0.970-0.990) <0.001 0.996 (0.974-1.018) 0.700
|OP (mm Hg) 0.898 (0.814-0.991) 0.032 0.959 (0.796-1.154) 0.656
ACV (mm3) 0.947 (0.931-0.964) <0.001 0.950 (0.929-0.971) <0.001

CBIiF 0.021 (0.006-0.079) <0.001 0.029 (0.003-0.266) 0.002

Translational Vision Science & Technology, 2022, 11.10: 7-7.



e
Logistic regression SPSS dataset

Outcome (O or 1)

caseno Age Sex IOP nct CCT CBiF
1 0 82.0 1.0 11.5 523 )
2 1 77.0 10 19.5 532 6.522
3 1 75.0 0 13.5 641 5.845
4 1 76.0 0 10.5 523 6.024
5 0 72.0 1.0 14.5 557 6.246
6 0 73.0 0 18.0 571 6.946
7 1 69.0 0 12.5 535 5031
8 0 79.0 0 14.0 553 6.385
9 1 68.0 10 18.5 549 6.441
10 1 68.0 1.0 17.5 542 6.162
" 1 78.0 10 14.0 541 6.723
12 0 62.0 0 14.5 591 6.490
13 0 70.0 1.0 14.5 557 6.283
14 0 79.0 10 16.5 534 6.416
15 1 63.0 10 18.0 549 6.435




S
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Logistic regression SPSS analysis-2

#3 Logistic Regression

& caseno
& Age
&b Sex
& 10P.nct
& ccT
& CBiF

& chambervolume

¢

rBlock 1 0f1

Previous
Covariates:
Age
Sex
I0P.nct
CCT
39‘* b> CBiF
chambervolume |
|

Method Enter %

Selection Variable:

e (Rt |

Lok J(paste J{ Beset ) cance e J

#3 Logistic Regression: Define Categorical Variables

Covariates:

& Age

& 10P nct

& ccT
& CBIF E
& chambervolume

Categorical Covariates:

sedndcatorsy)

~Change Contrast

i

Reference Category: © Last

@ Logistic Regression: Options

rStatistics and Plots

Classification plots

Casewise listing of residuals

@ All cases

Hosmer-Lemeshow goodness-of-fit Iteration history

@ Outliers outside |2 std. dev.

Correlations of estimates
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~Display
@ Ateachstep (O Atlaststep
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Entry: Removal:

Classification cutoff:
Maximum lterations:

Conserve memory for complex analyses or large datasets

Include constant in model
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Logistic regression SPSS output

Variables in the Equation -
B S.E. Wald df Sig.
Step1®  Age 065 042 2.3 1 126
Sex(1) -1.051 639 2.706 1 100
0P .nct -.042 095 198 1 656
CCT -.004 011 149 1 700
CBIiF -3.534 1127 9.829 1 .002
ACY -.052 011 20.907 1 .000
Constant 26.788 8.046 11.084 1 001

a. Variable(s) entered on step 1: Age, Sex, IOP.nct, CCT, CBIF, ACV.

RS EIEHEEE
CBiFE1BIN1{E E 1B BB ARBVE BEPF{E 0.029 5
BHEZEHFTEE (p=0.002) -



Logistic regression example-2

TABLE 5 | Associations of imaging variables with subcortical vascular dementia,
N=25T.

Dementia

IREIBrain Image#i it on o :

NN E &g RE

Infratentorial 1.00 (0.93-1.07) 0.963
y“_ E/] 87 ?EB Deep 1,03 (0.09-1.08) 0.161
_|__E N /'Z_I'\'/ = Lobar 1.00 (0.99-1.02) 0.739
. Total 1.00 (0.99-1.01) 0.580
- Adjusted model ARWMG
Infratentorial 0.53 (0.10-2.80) 0.458
> ag e : SeX an d CC I Basal ganglia 1.67 (0.74-3.78) 0221
Subcortical 2.03(1.24-3.32) 0.005*
Total 1.43 (1.08-1.89) 0.011*
PVSE
Centrum semiovale 0.72 (0.36-1.42) 0.339
Basal ganglia 1.10 (0.44-2.74) 0.837
Lesion quantity
ICH 1.00 (0.75-1.34) 1.000
Lacune 1.18 (1.02-1.35) 0.023*
Lesion burden score
CAA-SVD score 2.33 (1.01-5.40) 0.047
c1t 1.41 (1.08-1.83) 0.009"
c2d 1.38 (1.08-1.76) 0.010¢

ICH, intracerebral hemormhage; MARS, Microbieed anatomical rating scale; ARVWMC,

Age-related White Matter Change; PVSE, enlargement of the penvascular space; CAA,

cerebral amyloid angiopathy; SVD, small vessel disease; OF, odd’s ratio.
Frontiersin Neurology 12 (2021) ORs determined by mulfivariate logistic regression, adusted for age, sex, and CC;

o = 0.05.

T Sum of total MARS score and tofal ARWMC scale.

*Sum of total MARS score, total ARWMC scale, BG PVSE (=20), and lacune (=5).



e
Logistic regression SPSS dataset

caseno Dementia Gender Infratentor MARS Deep MARS Lobar MARS Total MARS

1 1 1 4 1 87 [ 4 11 21
2 2 0 [ 1 99

3 3 0 ) 1 T2 0 2 10 12
4 4 0 2 0 82 14 10 17 41
) ) 0 1 1 80 1 T i 13
6 6 0 3 1 a4 12 21 120 163
T T 1 2 1 B4 12 56 68
8 8 1 4 1 61 [ ) 1 12
9 9 0 ) 1 T2 a7 43 176 256
10 10 0 3 1 63 1 3
11 " 0 1 0 89 3 3 "
12 12 0 2 1 88 19 32




Logistic regression SPSS analysis

@ Logistic Regressian

Dependent:
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& Infratentor_ARWMC
&7 BG_ARWMC
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I
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Covariates: Categorical Covariates:

& Age
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rChange Contrast
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rStatistics and Plots
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Casewise listing of residuals Clfor exp(B): £
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~Display
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Maximum lterations:
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|(Continue || Cancel || Help |
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Logistic regression SPSS output

Variables in the Equation

95% C.lfor EXP(B)
B S.E. Wald df Sig. Exp(B) Lower Upper
Step1?®  CCl =114 285 J63 1 Nih .8aa 408 1.583
Genderi1) 287 824 122 1 27 1.333 265 6.700
Age 005 036 022 1 883 1.00% 36 1.0749
Subcorical _ARWMC 708 251 7.020 1 005 [ 2.029 1.240 3.322
Constant -5.365 3.040 3114 1 078 005

a. Variahle(s) entered on step 1: CCI, Gender, Age, Subcortical_ARWMC.

MRl » FHGFICCIIRZEEE -
Subcortical ARWMCHIE N1 B & i1 7& BB AERYE FEIE AN 2.029 &
HE#ETZ=2£ (p=0.005) -
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