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Logistic regression definition

4 A 4 A
B %I . B B
(Independent variable) (Dependent variable)
. J . J
e Bt (p /&)
£ k(G /8D
g X £ g (=7 /4 pr)




INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

Logistic regression definition
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Odds ratio (OR)

Outcome CVD/Mortality

Case Control Case Control
Exposure Yes a b » FH genetic Yes 37 4
No C d variation 4 180 64

Table 4. Association between the variables and the incidence of cardiovas: > O R:l, NO aSSOC|at|0n a/c ad 3 7 x 64

univariate and multivariate regression analyses in the study cohort (n = 285). OR

» OR>1, Risk factor “b/d " bc  4x180

Variables

Odds Ratio (95% CI) p Value 2
FyT— — IETT— » OR<1, Protective factor 2368
Sex, men 2.40 (1.35-4.28) 0.003 **
Body mass index, kg/m? 1.04 (0.97-1.12) 0.253 = —
sBP, mmHg 101 (1.00-1.03) 0.097 720
dBP, mmHg 1.00 (0.98-1.02) 0.875
Triglycerides, mg/dL 1.00 (1.00-1.01) 0.123
Cholesterol, mg/dL 1.00 (1.00-1.01) 0.262
LDL-C, mg/dL 1.02 (1.00-1.03) 0.024 = 3 ) 29
HDL-C, mg/dL 0.97 (0.95-1.00) 0.037 *
HbAlc, % 1.67 (1.05-2.65) 0.032 *
Creatinine, mg/dL 1.33 (0.91-1.94) 0.143
eGFR, mL/min/1.73 m? 0.99 (0.98-1.00) 0.011#
Smoking 2,51 (1.41-4.46) 0.002 **
DM 2.93 (1.32-6.49) 0.008 **

Hypertension 238 (1.36-4.16) 0.002 ==

FH genetic variation
Non-carriers Reference

Carriers 3.29 (1.13-9.59) 0.029 *
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Logistic regression example-1

CE AL B BB EITRF R

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

tvst

M Univariable Multivariable

Corvis Biomechanical Factor Facilitates the Detection of Measurement Odds Ratio (95% Cl) P Value Odds Ratio (95% Cl) P Value

Primary Angle Closure Glaucoma Age (years) 1.120 (1.070-1.173) <0.001 1.067 (0.982-1.159) 0.126

Chien-Chih Chou' 4, Po-Jen Shih®, Chun-Yuan Wang?, Tzuu-Shuh Jou'*, Sex (Male) 0.293 (0.148-0.581) <0.001 0.350 (0.100-1.223) 0.100

Jun-Peng Chen’, and I-Jong Wang'-8? CCT (um) 0.980 (0.970-0.990) <0.001 0.996 (0.974-1.018) 0.700
IOP (mm Hg) 0.898 (0.814-0.991) 0.032 0.959 (0.796-1.154) 0.656
ACV (mm?) 0.947 (0.931-0.964) <0.001 0.950 (0.929-0.971) <0.001
CBiF 0.021 (0.006-0.079) <0.001 0.029 (0.003-0.266) 0.002
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Logistic regression SPSS dataset

Outcome (0 or 1)

caseno group Age | Sex [ IOP nct | CCT [ CBiF
1 0 62.0 1.0 115 523
2 1 77.0 1.0 195 532 6.522
3 1 750 0 135 641 5845
4 1 76.0 0 105 523 6.024
5 0 72.0 1.0 145 b57 6.246
b 0 73.0 0 18.0 5M 6.946
7 1 69.0 0 125 535 5031
] 0 79.0 0 14.0 553 6.385
9 1 68.0 1.0 18.5 549 6.441
10 1 68.0 1.0 17.5 542 6.162
1 1 78.0 1.0 140 541 6.723
12 0 62.0 0 145 591 6.490
13 0 70.0 1.0 145 b57 6.283
14 0 79.0 1.0 16.5 534 6.416
15 1 63.0 1.0 18.0 549 6.435




Logistic regression SPSS analysis-1
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Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

LT ES

Descriptive Statistics >
Custom Tables » _ _
Compare Means » _‘ IOP-nct | ceT
General Linear Model P 0 115 52
Generalized Linear Models » 0 19.5 a3
Mixed Models 2 ! 135 o4
1 105 b2
Correlate >
n 44 C L
Regression P | [ Automatic Linear Modeling...
Loglinear ’ | Linear...
3
Neural Networks Residual Heteroscedasticity Test...
Classify »
[ Curve Estimation...
Dimension Reduction » _
Partial Least Squares...
Scale »
) Structural Change Detection...
Nonparametric Tests 2
- b Regression Discontinuity
Sunival N LOESSFit..
Multiple Response N Tobit Regression...
#f PS Matching Robust Regression...
2 Missing Value Analysis... Quantile Regression...
Multiple Imputation » | i Binary Logistic...
Complex Samples » |kl Multinomial Logistic...




Logistic regression SPSS analysis-2 9

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

@ Logistic Regression: Define Categorical Variables X
Covariates: Categorical Covariates:
& Age Sex(Indicator(first))
& 10P.nct
#3 Logistic Regression X & ccT
& CBiF E
Dependent i & chambervolume
& caseno | group
& Age ~Block 1 of 1 =
e oo
f cCcT Covariates: e rChange Contrast
& CBiF Age Confrast: Indicator w
& chambenolume Sex .
E 0P net Reference Category. © Last @ First
n
CCT
CBiF u g w
|chamberv0lume @ Lagistic Regression: Options X
|
Method: IE = - rStatistics and Plots
e [[] Classification plots [7] Correlations of estimates
- | | Rule.. [7] Hosmer-Lemeshow goodness-of-fit_ [ lteration histary
[ Casewise listing of residuals [ Clfor exp(B): %
(et Baste ) (et (Ganeal) (ticw ) o
@ Outliers outside |2 std. dewv.
@ All cases
~Display

@ Ateach step @ Atlast step

rProbability for Stepwise Classification cutoft
Entry: Removal:
Maximum lterations:

I:‘ Conserve memaory for complex analyses or large datasets

[/ Include constant in model
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Logistic regression SPSS output

Variables in the Equation

95% C.L.for EXP(B)

B S.E. Wald df Sig. Lower Upper
Step1*  Age 065 042 2341 1 126 982 1.159
Sex(1) -1.051 639 2.706 1 100 100 1.223
IOP .nct -.042 095 198 1 656 796 1.154
CCT -.004 011 149 1 700 974 1.018
CBiF -3.534 1127 9.829 1 002 003 266

ACV -.052 011 20.907 1 .000 929 971

Constant 26.788 8.046 11.084 1 001

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

E5REAEFL
CBIF-"-i‘ﬁ"nll]}.ﬂf*"Pg_ﬁ-?-Jgpz R &% 1% 0.029 &
P i st R (p=0.002




11

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

TABLE 5 | Associations of imaging variables with subcortical vascular dementia,

Logistic regression example-2 =

Dementia
OR (95%CI) P
2 N g > R MARS
j: P ﬂ‘ B ral n I m ag e ::!‘-':TJ- > . “ i %ﬁ‘ I Infratentorial 1.00 (0.93-1.07) 0.963
Deep 1.03 (0.99-1.08) 0.161
3 Lobar 1.00 (0.99-1.02) 0.739
‘¥F i% ﬁar' }EE "g‘g Total 1.00 (0.99-1.01) 0.580
. ARWMC
> AdJ u Ste d m 0 d e I Infratentorial 0.53 (0.10-2.80) 0.458
Basal ganglia 1.67 (0.74-3.78) 0.221
Subcortical 2.03 (1.24-3.32) 0.005
>age SeX and CCI Total 1.43 (1.09-1.89) 0011
‘frontlers ) o PVSE
in Neurclogy *  Gentrum semiovale 0.72 (0.36-1.42) 0.330
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"
Imaging Markers_of_ Subcprtlcal _ it .41 (1.001.83) 0.000"
Vasc_ular Dementia in Patle_nts With ot {38 (1.08-1.76) 0,010
Multiple-Lobar Cerebral Microbleeds
OPEN ACCESS oy ia Yen Lin 11, Song-Ru Jhan?', Wei-Ju Lee %, Po-Lin Chen*, Jun-Peng Chen®, ICH, f]'rl‘raceretw'.af hemorhage; MARS, Microbieed anatomical n.a'l‘fng scale; ARWMC,
Editedby:  Hung-Chieh Chen®* and Ting-Bin Chen 55* Age-related White Matter Change; PVSE enlargement of the perivascular space; CAA,

cerebral amyioid angiopathy; SVID, small vessel disease; OR, odd’s ratio.

ORs determmined by mulfivariate logistic regression, adjusted for age, sex, and CCI;
D= 005,

TSum of total MARS score and total ARWMC scale.

t5um of total MARS score, fotal ARWMC scale, BG PVSE (= 20), and lacune (=5).
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Logistic regression SPSS dataset

caseno Dementia cCl Gender Age Infratentor MARS Deep MARS Lobar MARS Total MARS

1 1 1 4 1 87 6 4 11 21
2 0 6 1 99
3 0 5 1 72 0 2 10 12
4 0 2 0 82 14 10 17 A1
5 0 1 1 80 1 7 5 13
6| 6 0 3 1 54 12 21 120 153
7 1 2 1 64 0 12 56 68
8 1 4 1 61 6 5 1 12
I 9 0 5 1 72 37 43 176 256
10 0 3 1 63 1 1 1 3
11 0 1 0 89 3 3 5 11
12 0 2 1 88 8 19 5 32




Logistic regression SPSS analysis
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88 Logistic Regressior *
Dependent: M
oo . — |
@ CCl ~Block 1 of 1
Qgs? Infratentor_MARS Covariates:
& Deep_WARS ool Bootstrap...
& Lobar_MARS Gender
& Total_MARS E Age
& Infratentor_ARWMC Subcortical_ARWMC
&7 BG_ARWMC ~a"b>
&% Subcortical_ARWMC
&% Total_ARWMC
Method: |Enter ~ |
Selection Variable:
b J | | Rule...

13

X

#8 Logistic Regression: Define Categarical Variables
Covariates: Categorical Covariates:
& CCl Gender(Indicator(first))
& hge

& Subcortical_ARWMC

k2

rChange Contrast

Contrast:

Reference Category:

Indicator  + Chanﬂe

&) Last (@ First

Continue || Cancel Hﬁ

B | ogistic Regression: Options
@ Logistic Regression: Options

rStatistics and Plots

[] Classification plots
[[] Hosmer-Lemeshow goodness-offit [ lteration history
[7] Casewise listing of residuals

@ Cutliers outside |2 std. dev.

@ All cases

[T] Correlations of estimates

[+ Cl for exp(B): %

~Display
@ At each step (@) Atlaststep

rProbability for Stepwise

Entry: Remaval:

] Conserve memory for complex analyses or large datasets

[&] Include constant in model

Classification cutoff
Maximum lterations:
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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% 936 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.

EEn] S E840CCIB K1
Subcortical_ARWMC* 3 e 113 B = fe & % 4 c0h '& 3 4 2.029
P sni-£ 8 (p=0.005) o
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Multinomial Logistic Regression

w
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Multinomial Logistic Regression example

Table 4. The multinomial logistic regression for associations between patients’ outcomes and related

. 1 International Journal of K\ od h d health £ L p South Af
"y Envi I Res -h sociodemographic and hea actors in Limy rovince, Sou Tica.
R and Public Health MDPI Brap popo
Model 1 Model 2
Article
. . .y 1= Category Variable B (SE) p-Value OR B (SE) p-Value OR
Retrospective Analysis of the Outcome of Hospitalized e — 250 039 Soo0L o 66030 <00001 5
. . .« g . nterce =2 X <. * . =3. » <(. * .
COVID-19 Patients with Coexisting Metabolic Syndrome and P -
HIV Using Multinomial Logistic Regression 0-30 years erence 1 1
US g ultino a Og stic eg €ss10 Age 3149 years 0.06 (0.39) 0.8650 1.06 0.52(0.32) 0.1090 1.69
Peter M. Mphekgwana '#(9, Musa E. Sono-Setati 27, Tania V. Mokgophi 3, Yehenew G. Kifle *©, 2069 years 0.13 (0.41) 0.7505 114 1.58 (0.32) <0.0001* 4.85
Sphiwe Madiba 5 and Perpetua Modjadji 70+ years ~1.24 (0.80) 0.1200 0.28 2,63 (0.33) <0.0001 * 13.95
Male =0.33 (0.28) 0.2502 0.71 0.29 (0.14) 0.0472 * 1.34
Hypertensive —=0.05(0.32) 0.8687 0.94 0.30(0.16) 0.0610 1.36
Diabetic 0.52(0.33) 0.1141 1.69 0.28 (0.18) 0.1149 1.33
HIV+ —=0.90 (0.53) 0.0905 0.40 0.60(0.21) 0.0056 * 1.82
Obesity =0.09 (0.46) 0.8424 0.91 =0.10(0.27) 0.6960 0.89
MetS —0.34 (0.91) 0.7094 0.71 —=0.01 (0.44) 0.9653 0.958
Oxygenated 0.57 (0.31) 0.0668 1.78 1.51 (0.21) <0.0001 * 4.53
Ventilated 0.95 (0.46) 0.0388 * 2.59 0.70(0.31) 0.0265* 2.01
HIV+ and MetS —10.47 (<0.01) <0.0001 * 0.01 =0.54 (0.90) 0.5615 0.58

* p-value: significant at 0.05; Model 1: discharged alive vs. transferred to another facility; Model 2: discharged
alive and death.




Multinomial Logistic Regression SPSS dataset
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FHAFIRZHT F
B A e R 2
gl Wi

1D type gene
1 1 1 0
2 2 1 0
3 3 1 0
4 4 1 0
L 5 1 0
b 6 1 0
T 7 1 0
g 8 1 0
9 9 1 0
10 10 1 0
11 11 1 0
12 12 1 0
13 13 1 0
14 14 1 0
15 15 1 0

17

R value Label -
rValue Labels
we ] type (e
Label: |
0 ="Control
dd 1="Aden m
Change |[2778CC7
3="LCC
Remove
) (nce) i)
@ Value Labels -
rValue Label
] gene eeslzn.)
Label: I—
0 ="Positive” = A
55| 1=egatee RAFIE
> Reference
Remaove
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Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

| Reports 3 ‘ '&EE ﬁ % 52}’ =-—
A -ﬁ- >3% Ei?> % 18 5\‘. Logistic Descriptive Statistics b - ==

| Tables k
Compare Means 3 i i i
General Linear Model g
Generalized Linear Models 2
Mixed Models 2
Correlate g
Regression ¥ | [ Automatic Linear Modeling...
Loglinear r ki Linear...
LU T 4 @ Residual Heteroscedasticity Test...
Classily g Regression Relative Importance
Dimension Reduction r Curve Estimation..
Scale 2
e , o8 Tobit Regression...
Forecasting . fiod Robust Regression..
Survival , Bl Quantile Regression...
Muliiple Response b Partial Least Squares...

" PS Matching Heckman Regression
EZ Missing Value Analysis... [L Binary Logistic...

Multiple Imputation 3 Multinomial Logistic...
Complex Samples E Ordinal...
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Istic Regression SPSS analysis-2
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E& Multinomial Logistic Reg

=

& D

ression

)

)

=

Dependent:
ltype(First) | Competcs

[Referegce Categur].r...] _

Criteri
Factor(s): m
OH
e
Bootstrap...

Covariate(s):

§& nMultinomial Logistic Regre...

~Reference Category
i@ First Category
&) Last Category
) Custom

Value

|

rCategory Order
i@ Ascending
i) Descending

0 = Control

1 = Adenocarcinoma
2=SCC

3=LCC

v" Control vs. Adenocarcinoma
v" Control vs. SCC
v Control vs. LCC
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Multinomial Logistic Regression SPSS output

Parameter Estimates OR
95% Confidence Interval for Exp
(B)
type? B Std. Error Wald df Sig. Exp(E) Lower Bound Upper Bound
Adenocarcinoma  Intercept -1.7649 279 40117 1 .00
[gene=0] 2.686 A4 37.044 1 .0oo 14 BT ATV 34827
[gene=1] ot _ . 0 .
sSCC Intercept -.788 81 17.096 1 000
[gene=0] 1.2849 412 9948 1 .00z 3.667 1.635 8.2
[gene=1] ob _ . 0 .
LCC Intercept -1.587 259 37.634 1 .00o
[gene=0] 2183 442 24676 1 000 B.863 3.766 21.331
[gene=1] i 0

a. The reference category is: Contral.

b. This parameter is setto zero because itis redundant.

FAFIRBWRG AFIRE
FARGA N EMKET 14.667 & ~ Bk me ®F 3.667 B -
L 0% %3 8.963 ® F ki 43 ,_ai__g, o




21

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

From log odds to probability

* Logistic regression model with 1 predictor X
Probability of having the outcome

Log odds «— |n ] == ,BO + ,B1X
\_\ KL l
' Intercept

Odds of the outcome

When X = 0, the intercept B0 is the log of the odds of having the outcome


https://quantifyinghealth.com/interpret-logistic-regression-intercept/
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From log odds to probability
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p p
In — -+ X —_ EO-I_ﬁlX
1—p Bo+ f1X mp 1—7p e

p — e,BO-I'BlX — peﬁO'l'ﬁlX

p (1 + eﬁO'I'ﬁlX) — eBO'I'BlX

eﬁO'I',BlX
p - 1+eBO+.31X
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SPSS dataset probability

lﬁéllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
Dependent | @

& caseno - |_&gnup
& Age ~Block 1 of 1
& Sex E—
& IoPnct e T ]
& ccT Covariates: E [ caseno group I Age PRE_1
A e [ Boctsap.. | ! 0 82.0 84802
E 2 1 77.0 15962
. 3 1 75.0 711569
4 1 76.0 13825
Method: |Enter < 5 0 720 64155
Selection Variable: 3 0 73.0 BRT25
- | ‘ Rule..
7 1 69.0 55995
| OK || paste || Reset || Cancel || Help 8 0 790 79867
@ Logistic Regression: Save X 9 1 68.0 53177
: 10 1 68.0 B31TT
| Predlded Values ~Residuals
. ] Unstandardized 1 1 78.0 AT977
T ] Group membership| | 7] Logit 12 0 62.0 36471
Influence B Shecentzed 13 0 70.0 58775
] Cook's [7] Standardized
[ Leverage values | Deviance
[] DfBeta(s)

Export model information to XML file

| je=n

[ Include the covariance matrix

\cante) (comenl ) bioie )
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100 |
o & ¥ [F ﬁ&; 80;— s
i p_eC|_|C|.:> 8
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v i3 e Biomarker (AB42/t-tau) 3 Rlzn TRt AL & T E 201
» / 0-... —
B e 0 20 40 60 80 100
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Pt I IR E N i =4
> RIL A 1B adF i
* & 1 *7 2L (Youden Index = Sensitivity + Specificity -1)
» Sensitivity + Specificity # ~ 12t
»0-1 2. ¥ » AxFei7 1 A%



Area under the ROC Curve ”

I

s
0.7+ ViR
0.8+ +F
0.9+ ZEF B engn) 4

AUC=0.7

AUC=0.5

0.5 R m


https://reurl.cc/288Xr9
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C

False negative=——
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Sensitivity AL B BE R & &
1-specificity Likelihood ratio  Interpretation

Likelihood ratio positive=

o |  1—sensitivity >10 Strong evidepce to rulein Qisegse
Likelihood ratio negative= T 5~10 Moderate evidence to rule in disease
S U 2~5 Weak evidence to rule in disease
0.5~2.0 No signification change in the likelihood of disease
0.2~0.5 Weak evidence to rule out disease
0.1~0.2 Moderate evidence to rule out disease
<0.1 Strong evidence to rule out disease

Source: Sackett, Richardson, Rosenberg, Haynes. Evidence-Based Medicine: How to Practice and Teach EBM.
Churchill Livingstone, London, 1997.
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s B R BT L RN E R AR

E

Rheumatology 2020;59:3201-3210
doi:10.1093/rheumatology/keaal67
Advance Access publication 26 March 2020

RHEUMATOLOGY
Original article

Hyperspectral imaging for skin assessment in

systemic sclerosis: a pilot study
Yi-Ming Chen @ %3®%* Kuo-Lung Lai®*, Hsin-Hua Chen ® 2345,

Wen-Nan Huang?, Ching-Tsai Lin%, Wen-Cheng Chao © ¢, Jun-Peng Chen’,
Yu-Wen Fu’, Hsian-Min Chen ® "*7® and Ping-Wing Lui®

TaeLe 3 ROC analysis of skin assessments in the diagnosis of scleroderma

Optimal Sensitivity, Specificity,
cutoff % %

AUC (95% Cl)

Variables

Skinscores®  0.712 (0.658, 0.763)  <0.001 >0 42.47 100.00
Strain ratio 0.522 (0.464, 0.580) 0.510 <0.88 21.51 92.11
Thickness 0.585 (0.527, 0.642) 0.009 >1.31 38.17 82.46
SAM 0.812 (0.763, 0.854)  <0.001 >0.025 61.83 84.21

Fic. 3 Comparisons of scleroderma diagnostic accuracy
among tests

Sensitivity
5 8

Skin scores
Strain ratio
Thickness
SAM

P PR |
80 100

20|

0 20 40
100 - Specificity

g il

Accuracy, PPV, NPV,
0/0 0/0 0/0
64.33 100.00 51.58
48.33 81.63 41.83
55.00 78.02 44.98
70.33 86.47 57.49




ROC SPSS dataset ”

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

caseno || scleroderma Skin_scores thickness_mean SAM Strainratio
1 1 1.00 00 TS {016 1.02
2 2 1.00 00 129 014 5.07
3 3 1.00 00 142 022 453
4 4 1.00 00 27 011 1.12
5 5 1.00 00 AN {015 1.45
6 6 1.00 00 148 014 7.93
7 7 1.00 2.00 255 041 19
8 g 1.00 2.00 253 038 3.16
9 9 1.00 2.00 216 038 6.15
10 10 1.00 2.00 216 044 1.91
11 i 1.00 2.00 203 040 6.77
12 12 1.00 2.00 161 012 5.81




ROC SPSS analysis N

INNNINNNNInNninnnnnnnnnnnnnnnnnnnnnnnnninnannnanian

3 - - %

A U
TestVariable: M

&4 sample &7 s8M
&5 Skin_scores E
& thickness_mean

N Analyze  Direct Marketing  Graphs
Av\ **>ROC Eb. ﬁ 1 Reports

Deascriptive Statistics

Tables
Compare Means

General Linear Model

Generalized Linear Models
State Variable:

-» |£, scleroderma

Mixed Models

Correlate

Regression Value of State Variable: |4

Loglinear

~Display
[ ROC Curve

Meural Networks
Classify
Dimension Reduction [of] With diagonal reference line

Scale [+ Standard error and confidence interval

[ Coordinate points of the ROC Curve

Monparametric Tests

Forecasting

Survival

v T T v v T ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ v v v v

Multiple Response
[#f PS Matching
EZ] Missing Value Analysis...
Multiple Imputation [
Complex Samples 3
B2 simulation...
Quality Control 3

ROC Curve...
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ROC SPSS output

INNINNNNInNnninnnnnnnnnnnnnnnnnnnnnnanninnannan

ROC Curve Coordinates of the Curve
1.0
Test ResultVariable(s): SAM
Fositive if
0.5 AUC Area Under the Curve GreaterThar;
' orEqual To Sensitivity | 1 - Specificity
Test ResultVariable(s): SAM
0000 1.000 1.000
Asymptotic Asymptotic 95% Confidence 0045 1.000 991
sig.? Interval ' ' '
= 0O g 0055 1.000 a74
= Area Stal. Error® Lower Bound Lpper Bound 0065 1.000 930
z 812 025 000 764 861 0075 1.000 286
1]
@ 0.4 a. Under the nonparametric assumption 0084 1.000 833
b. Mull hypothesis: true area=0.5 00935 1.000 789
0105 1.000 T
0115 G848 675
0.2
0125 73 640
0135 S35 614
0145 803 A7
0.0 T T T T 0155 8492 544
0.0 02 04 06 08 1.0
1 - Specificity 0165 86D 4491
0175 833 A2
0185 823 412
0195 il 1! 316
0205 T26 288
0215 T15 281
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Youden Index

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

Coordinates of the Curve

Test Result' SAM

Pasitive if

Greater

Than ar
Equal To® | Sensitivity | 1 - Specificity spe sen+spe-1
.0255 618 158 0.842 0.460
* Youden Index = sen + spe — 1 orssl 7ol el oess 0453
0245 651 202 0.798 0.449
02358 Nl 2149 0.781 0.442

e'_,/ N2 Y2 \ ‘\ :.f‘ -f- n . . .

P AT spety i, 25t 51— (1-specificity) | = o o o
0218 J158 281 0.719 0.434

ck-sen+spe—14F d ~ IR R

0.904 0.420

0275 548 g3z 0.868 0.417
0178 .83l 421 0.579 0.412
0305 473 061 0.939 0.412
0185 823 A12 0.588 0.410
0295 484 079 0.921 0.405
0315 435 061 0.939 0.374
0165 .8a0 491 0.509 0.369

0325 419 061 0.939 0.358
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[ Statistics | Graphs Tests Sampling Window Help

& $>ROC curves>ROC curve analysis

https://www.medcalc.org/download/

i MedCalc

_ easy-to-use statistical software

Summary statistics...
Outlier detection...
Distribution plot

Correlation
Regression
T-tests

Rank surn tests

“Yariance ratio test (F-test)..
Anowva

Crosstabs
Survival analysis
IMeta-analysis

Serial measurements...

Reference intervals

Method comparison & evaluation

Agreement & responsiveness

ROC curves

Create tables

5 .n'|E|

| D E F

1o 1o T.Uu
17 17 1.00
18 18 1.00
19 19 1.00
20 20 1.00
21 21 1.00

ores kKness_mean SAM  Strainra
0.00 0175 0.016 1.
0.00 0129 0.014 5.
0.00 0142 0.022 4.
0.00 0127 0.01 1.
0.00 013 0.015 1.
0.00 0.148 0.014 i
2.00 0.255 0.041 0.
2.00 0.253 0.038 3.
2.00 0.216 0.038 B.
2.00 0.216 0.044 1.
2.00 0.203 0.040 6.
2.00 0.161 0.012 5.
ROC curve analysis...

Interactive dot diagram...

Plot versus criterion values...
Predictive values...
Interval likelihood ratios...

Comparison of ROC curves...
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Medcalc ROC-2

INININNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnannaannanian

ROC curve analysis | ¥ 2=
Variable: Disease prevalence {or pre-test probability of disease)
SAM - () Unknown

() The ratio of cases in the positive and negative groups
reflects the prevalence of the disease.

scleroderma - (@ COther value (%&): 62

Classification variable:

Filter: Options
v List criterion values with test characteristics
Include all observed criterion values

Methodology 95% Confidence Interval for: [Vf] Sensitivity [Spedificity
(@ Delong et al. Likelihood ratios
(2 Hanley & McNeil Predictive Values
Binomial exact Confidence Interval for the ALC || Calculate optimal criterion value taking into account costs:
FPc: |1 FMNc: |1 TPe: |0 THe: |0
Graphs

Display ROC curve window
[ Mark points corresponding to ariterion values
[ indude 952 Confidence Bounds

(7] ok || cancel
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I nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnninnnnianonnanannnannan

SAM Variable SAM
Classification vanable scleroderma
100 — Sample size 300
. Positive group - scleroderma = 1 166
- Megative group :  scleroderma =0 114
80 T Disease prevalence (%) | 62
. Area under the ROC curve {AUC)
7 Area under the ROC curve (AUC) 0.612
> 60 Standard Error® 0.0245
P —
'S - 85% Confidence interval® 0763 to 0.854
.E - z statistic 12.560
s - Significance level P (Area=0.5) <0.0001
n 40 — 3 Delong et al, 1988
- ? Binomial exact
7 Youden index
20 — Youden index J 0.4604
. Associated criterion =0.025
B Sensitivity £51.83
- Specificity 34.21
I ™TT I ™TT I ™TT I ™TT I ™TT I Criterion values and coordinates of the ROC curve [Hide]
Criterion | Sensitivity | 95% CI | Specificity |  95%CI | +lR| 95%Cl| -LR| 95%cCl| +Pv | es%cl| -Pv|  95%cCl
0 20 40 60 80 100 =0 025 6183 544-688  B421 762-904 392 25-61 045 04-06 865 795-918 575 496-651
e . >0.026 57.53 50.1-647 8509 77.2-911 386 24-61 050 04-06 863 790-91.8 551 47.4-626
100-Spec|f|C|ty =0.027 54.84  47.4-821 86.84 79.2-924 417 26-68 052 04-06 872 797-926 541 466-615
>0 025 5161 442-590 9035 B834-951 535 30-95 054 05-06 897 823-948 534 461-506
>0.029 4839 410-568 9211 B855-9863 6143 32-117 056 05-07 909 B834-958 522 451-593
>0.03 4731 400-547 9386 B87.8-975 771 37-160 056 05-05 926 854-97.0 522 451-502
>0 031 4355 363-510 9386 878-975 709 34-148 060 05-07 920 B43-967 505 435-574
>0.032 4194 348-494 9386 B57.5-975 683 33-143 062 05-07 918 B835-966 495 429-566
>0.033 3817 31.2-456 9386 878-975 622 30-130 066 06-07 910 824-963 482 415-550
>0 034 3602 291-434 9474 B889-980 684 31-153 068 06-08 918 830-969 476 409-543
>0.035 33.33 266-406 9561 901-986 760 31-183 070 06-0.8 925 83.4-975 463 40.2-534
>0.036 2903 226-361 9649 913-990 827 31-222 074 07-08 931 833-931 455 39.1-520
>0 037 2527 182-321 9737 925-995 960 31-301 077 07-08 940 B835-987 444 381-508
>0.038 2258 16.8-293 9737 925-995 858 27-27.0 030 07-08 933 B817-936 435 37.4-499
>0.039 2043 149-269 9825 935-998 1165 29-474 081 05-09 950 531-994 431 37.0-493
>0.04 1774 125-240 9825 93.6-998 1011 25-413 084 08-09 943 808-993 423 3652-4B5
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File Edit View Format Tools [Statistics| Graphs Tests Sampling Window Help

& #>ROC curves> Comparison of
ROC curves

2ES | oaldn B

Arial ~ 10

Summary statistics...
Outlier detection...

Distribution plot

Carrelation

Regression

T-tests
Rank sum tests

“Yariance ratio test (F-test)..
Anova

Crosstabs
Survival analysis
Meta-analysis

Serial measurements...

Reference intervals
Method comparison 8 evaluation
Agreement & responsiveness

ROC curves

Create tables

6 [SSCU0ETT 1]
17 |S5C004-12 1.00
18 |33C004-13 1.00
19 |SSC006-r1 1.00
20 |35C006-r2 1.00
21 |35C006-r3 1.00

arl
C D

n_scores thickness_mean SAM
0.00 0175 0.016
0.00 0.129 0.014
0.00 0142 0.022
0.00 0127y 0.011
0.00 0131 0.015
0.00 0148 0.014
2.00 0.255 0.041
2.00 0.253 0.038
2.00 0.216 0.038
2.00 0.216 0.044
2.00 0.203 0.040
2.00 0.161 0.012
ROC curve analysis._..

Interactive dot diagram...

Plot wersus criterion values...
Predictive values...
Interval likelihood ratios._..

Comparison of ROC curves...
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Medcalc ROC-4

Pairwise comparison of ROC curves

IRERRRRER R R R R R R R R R R R R R R R R R R R R R R R R ] | [Snssores~ S
Difference between areas 0.190
Comparisen of ROC curves M 1 DD ] Standard Error® 0.0371
NEreies Methodology _ 95% Confidence Interval 0117 to 0.263
Skin_scores (@ Delong etal. _ z statistic 5.126
strainratio ) Hanley & McNel Significance level P < 0.0001
thickness_mean [¥] Binomial exact Confidence Interval for the AUC 30 | E!{ID_SCDFES i Thlckness_mean
< ifference between areas 0127
Graph . Standard Error® 0.0318
[7] Display ROC curves window -1 95% Confidence Interval 0.0647 to 0.189
[ Mark points correspanding to criterion values — z statistic 3.996
Classification variable: S 60 | Signiﬁcance level P =0.0001
sderoderma :':E A Skin_scores ~ SAM
Filter: E _ Difference between areas 0.0997
E ] Standard Error® 0.0283
@ 40 — 95% Confidence Interval 0.0443 10 0.155
9 o« | [ cone » z statistic 3527
7 Significance level P =0.0004
7 Strainratio ~ thickness_mean
- Sk Difference between areas 0.0631
20 — In_scores Standard Error® 0.0523
- Strain ratio 95% Confidence Interval 0.0394 to 0.165
- thickness_mean z statistic 1207
A SAM - Significance level F=0.2276
0 — Strainratio ~ SAM
I I T T T T I Difference between areas 0.290
Standard Error® 0.0427
20 40 60 80 100 95% Confidence Interval 0.206 to 0.374
g - z statistic 6.785
100-Specificity Significance level P < 0.0001
thickness_mean ~ SAM
Difference between areas 0227
Standard Error® 0.0399
95% Confidence Interval 0.149 to 0.305
z statistic 5.681
Significance level P = 0.0001

®Delong et al., 1938
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