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Logistic regression
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Odds ratio (OR)

Outcome

Lung cancer  Control

Smoking a b
Exposure
Non Smoking C d
OR=C . 24
b/d  bc
OR=1 3 725 e B
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Logistic regression example-1

o 5d ELISA{-CIA#E31dsDNAFRE & Bl 7 - Renh G |2

Table 5. Logistic regression of risk factors for inconsistency of anti-dsDNA antibody tests by ELISA and CIA.

Univariate Multivariable
Odds Ratio 95%ClI p-Value Odds Ratio 95%Cl p-Value
Age 1.03 (1.01-1.05) 0.010 *
Female Reference
Male 1.75 (0.72-4.22) 0.215
Creatine < 1.4 (mg/dL) Reference
Creatine > 1.4 (mg/dL) 1.67 (0.81-3.47) 0.165
UPCR < 500 (mg/g) Reference
UPCR > 500 (mg/g) 0.66 (0.37-1.17) 0.157
ANA < 1:80 Reference
ANA 1:80-1:640 1.47 (0.30-7.14) 0.632
ANA > 1:640 0.76 (0.16-3.58) 0.724
ANA Homogeneous (n = 281) 0.59 (0.26-1.34) 0.206
C3 > 87 (mg/dL) Reference Reference
C3 <87 (mg/dL) 0.40 (0.24-0.67) 0.001 ** 0.93 (0.40-2.13) 0.861
C4 > 19 (mg/dL) Reference Reference
C4 <19 (mg/dL) 0.45 (0.27-0.77) 0.003 ** 1.04 (0.43-2.51) 0.930
CIC <10.8 (ug Eq/mL) Reference Reference
CIC > 10.8 (ug Eq/mL) 0.44 (0.24-0.79) 0.006 ** 0.42 (0.18-0.94) 0.036 *
Anti-dsDNA antibody by CIA -
(IU/mL) y by 0.98 (0.98-0.99)  <0.001
A““'dsggfoaﬂﬁggg ELISA 0.98 (0.98-0.99)  <0.001 ** 0.98 (0.98-0.99) <0.001 **
SLEDAI <4 Reference Reference
SLEDAI > 4 0.22 (0.12-0.39)  <0.001 ** 0.33 (0.14-0.79) 0.013 *

Logistic regression. * p < 0.05, ** p < 0.01. Anti-dsDNA antibodies: anti-double-stranded DNA antibodies; UPCR: urine protein/creatinine
ratio; ANA: anti-nuclear antibodies; CIC: anti-C1q circulating immune complexes antibody; CIA: chemiluminescent immunoassay; ELISA:
enzyme-linked immunosorbent assay; SLEDAL Systemic Lupus Erythematosus Disease Activity Index.

Diagnostics 2021, 11, 1940.



L_ogistic regression SPSS dataset

Outcome (0 or 1)

& caseno Inconsistenc & Age &> Sex Creatinine_1.4
& &
¥ ap

1 1 0 69.4 0 0
2 2 0 £34 0 0
3 3 0 hh.4 0 0
4 4 0 36.1 0 0
b b 0 359 0 0
6 6 0 48.7 0 0
[ 7 0 66.1 0 0
g g 0 489 0 0
9 9 0 371 1 0
10 10 0 421 0 0
11 11 0 AT 2 0 0
12 12 0 40.7 0 0

Variable Code
Sex

Female 0

Male 1
Creatinine_1.4gp

<1.4 0

>1.4 1
UPCR_500gp

<500 0

>500 1
ANA gp

<1:80 1

1:80-1:640 2

>1:640 3
C3 87gp

<87 0

>87 1
C4 19gp

<19 0

>19 1
CIC_10.8gp

<10.8 0

>10.8 1
SLEDAI 4gp

<4 0

>4 1




Logistic regression SPSS analysis-1

£ 7> 57?>_: = L_ogistic

alyze irect Marketing raphs ilities ans indow elp
Anal Direct Marketi Graph Litiliti Add-o Wind Hel
Reports b ﬁ m@_% EEeey % “'EEE
Descriptive Statistics 3 E - =
Tables g
Compare Means » [ 14gp| UPCR 500gp | ANA_gp |Diff
General Linear Model k
0 0
Generalized Linear Models 2
0 1 2
Mixed Models b
- 0 ] 3
Correlate b
- i i
Regression s [ Automatic Linear Modeling...
Loglinear 3 A Linear...
Neural Networks g BT Residual Heteroscedasticity Test..
Classify F ) )
Regression Relative Importance
Dimension Reduction k
[] Curve Estimation...
Scale 2
_ iod Tobit Regression...
Monparametric Tests F
Rod Robust Regression...
Forecasting 2 g
Survival b E Quantile Regression...
m -
Multiple Response N Partial Least Squares...

i PS Matching

EZ] Missing Value Analysis...

Multiple Imputation

Complex Samples

Heckman Regression
[.] Binary Logistic...
Multinomial Logistic...

[ Ordinal...




Logistic regression SPSS analysis-2

@ Logistic Regression: Define Categorical Variables

Covariates: Categorical Covariates:
& ELISA C3_87gp(lndicator)
C4_19gp(lndicator)
CIC_10.8gp(Indicator(first))
8 Logis x SLEDAI_4gp(Iindicator(first))
| *
Dependent: ical
& caseno - | & Inconsistency
& Age ~Black 1 of 1 ks
Sex Options...
% Creatinine_1.4 AUl
—1=ap Style... Change Contrast
&5 UPCR_500ap Covariates: = i
&5 ANA_gp C3_87ap | Contrast: Indicator = || Change
Diffu H .
@b Difuse_Homogeneous . C4_19gp f Reference Category: ©) Last (@ First
% C3_870p | lcic 108gp _
C4_19gp ELISA -
ﬁ Bio-flash (IU/mL) (=35, Positiv... ' - gistic R ion: Options X
& ELISA (WHO) (=139, Positive) [..
& SLEDA4gp Method: |Eﬂief b | ~Statistics and Plot
Selection Variable: [C] Classification plots [C] Correlations of estimates
- | | Rule... | [-] Hosmer-Lemeshow goodness-offit [ lteration history
| [C] Casewise listing of residuals ﬁ Clforexp(B): |95 %
| Ok I Paste || Reset || Cancel || Help
| @ Outliers outside |2 std. dev.
@ All cases
~Display

@ Ateachstep (O Atlaststep

rProbability for Stepwise

Classification cutoff:
Entry: Removal:
Maximum lterations:

[7] Conserve memory for complex analyses or large datasets

Include constant in model

[continue | [ cancel |[ Heip |




Logistic regression SPSS output
Variables in the Equation -

85% C.1.for EXP(E)
B S.E. Wald df Sig. Exp(B) Lower Upper

Step 1% C3_87ap(1) 074 424 0N 1 861 1.077 469 2473
©4_19gp(1) -.040 445 008 1 930 961 384 2315
Cle_10.8gp(1) -.878 A9 4.400 1 036 A5 183 944
ELISA -017 003 42 614 1 000 883 978 988
SLEDAI_4ap(1) -1.114 445 6.150 1 013 328 136 7492
Constant 4064 749 289418 1 .000

a Mariable(s) entered on step 1: C3_87gp, C4_189qp, CIC_10.8gp, ELISA, SLEDAI_4qgp.

55 BTN KD
SLEDAI 24 +* <4 0.328 ik "4 2 3 - RHF%2 254 4 8
(p=0.013) » ¥ % SLEDAIZ4 " <45 RFEHFS A - KFA o



Logistic regression example-2

TABLE 5 | Associations of imaging variables with subcortical vascular dementia,
N=5T7.

* ¥ :itBrain Image>r < "o & Dementa
a4 OR (95%Cl) p
T %4 A e B

2

MARS
Adj u Sted mod e | Infratentorial 1.00 (0.93-1.07) 0.963
Deep 1.03 (0.99-1.08) 0.161
> age’ sex and CC' Lobar 1.00 (0.99-1.02) 0.739
Total 1.00 (0.99-1.01) 0.580
ARWMC
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*
Total 1.43 (1.00-1.89) 0.011"
PVSE
Centrum 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"
cit 1.41 (1.00-1.83) 0.009"
cot 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.
Frontiers in Neu r0|ogy 12 (202 1) ORs determined by mulfivariate logistic regression, adusted for age, sex, and GG

o = 0.05.

T Sum of total MARS score and tofal ARWMC scale.

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



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 41
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
9 | 9 0 5 1 72 37 43 176 256
10 0 3 1 63 1 1 1 3
1 0 1 0 89 3 3 5 11
12 0 2 1 88 8 19 5 32

11




@ Logistic Regression * 8 Logistic Regression: Define Categorical Variables *

Dependent: @ Covariates: Categorical Covariates:

& caseno % | & Dementia | & ccl Gender(indicator(first))

@ CCl ~Block 1 of 1 & Age

Gender | options.. | | Subcortical ARWMC

& Previous -! E.

& soe i [ sye. *

@S? Infratentor_MARS Covariates:

& Deep_WARS ool Bootstrap...

&% Lobar_MARS Gender

&% Total_MARS E Age

& Infratentor_ARWMC Subcortical ARWHC rChange Contrast

& BG_ARWMC =a'b= Contrast: Indicator  ~ M

& Subcortical ARWMC Reference Category: © Last @ First

&% Total_ARWMC

Method: ‘Emer B ‘ _
Continue || Cancel H
Selection Variable: o | ugw
* | | R IIE @ LogIstic "LECJI'EEEICI": Options X

rStatistics and Plots

| 0K I Paste || Reset || Cancel Hﬁ [7] Classification plots [T] Correlations of estimates

[[] Hosmer-Lemeshow goodness-offit [ lteration history

[] Casewise listing of residuals [w| Clfor exp(B): %
@ Cutliers outside |2 std. dev.
@ All cases

-Display

@ At each step (@) Atlaststep

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

] Conserve memory for complex analyses or large datasets

[&] Include constant in model 12




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.

gu ~ 2 #fcCCIA K1 >
Subcortical_ ARWMC® 3 4c 1ip & i fe B4 A ehh G 3 4 2,029
EEM4 R (p=0.005) -
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rValue Labels
Value: I:I type Spelling...
Label: | |
0 ="Caontrol”
A 1 ="Adenocarcinoma”
Change 2="s0C
= a="LCcer
Remaove
oK _|[cancel || Help |
@ Value Labels x
rValue Labels
@[] gene
Label:
0 ="Positive” ;F;::Q 1%- _7‘
A 1 ="Megative” N A5
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Remaove
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Multinomial Logistic Regression SPSS analysis-1

Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

|  Repors » h ﬁ @ e % E
A *ﬁ- >3% gi?;‘> 5 JE ;\1 Logistic | Descriptive Statistics 3 i

| Tables r

| Compare Means 3 LE E T
General Linear Model k
Generalized Linear Models k
Mixed Models k
Correlate b
Regression ¥ | [&] Automatic Linear Modeling...
Loglinear r i Linear..
e 4 @ Residual Heteroscedasticity Test...
Classify g Regression Relative Importance
Dimension Reduction r o
Scale . [£] Curve Estimation...
Nonparametric Tests 3 g Tobit Regression..
Forecasting . Robust Regression...
Sunvival , i Quantile Regression...
Multiple Response N Partial Least Squares...

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

Multiple Imputation 3 Multinomial Logistic...
Complex Samples 3 E Ordinal...




Multinomial Logistic Regression SPSS analysis-2;

Multinomial Lagistic Regression x $& Multinomial Logistic Regre... X .

Dependent:

& D @ type(First)

Reference Category...

~Reference Category
i@ First Category
&) Last Category

Factor(s): © Custom
& gene Value
-
@ Ascending

i) Descending

\canione) Lcance) s

Covariate(s):

) oaie L zset cancat Lidc



Multinomial Logistic Regression SPSS output

Parameter Estimates -

95% Confidence Interval for Exp
=)
type® B Stdl. Errar Wald df Sig. Exp(B) Lower Bound Upper Bound
Adenocarcinoma  Intercept -1.769 278 40417 1 .0oo
[gene=0] 2686 A4 a7.044 1 000 14 667 6177 34827
[gene=1] i . . 1] .
SCC Intercept -.788 A9 17.096 1 000
[gene=0] 1.285 412 5.948 1 ooz 3.667 1.635 8.221
[gene=1] ot _ . 0 .
LCC Intercept -1.587 250 37634 1 000
[gene=0] 2183 442 24 576 1 000 8.963 3.766 21.331
[gene=1] i 0

a. The reference category is: Control.

b. This parameter is setto zero hecause itis redundant.

FAFIRE
”ﬁU%"ﬁ 14.667 # ~ Btk e K § 3.667 &
963 13 & ¥ a3 T

FAARRMR
%4&%¢M§
< e %y
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From log odds to probability

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

a.k.a. Log Odds Intercept

or Logit p /
log (1= )|= Bo + BiX

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

18



From log odds to probability

P
hlip:ﬁi}_l_fﬁ_[x N —eBO"'BlX

| o 1—P

P = ebPotB1X _ ppBo+BiX

P(]_ + eBo +B1x) — eBo +pB,X

6"30 + (41X

P = 1 + eBo +B1X

19



SPSS dataset probability

R ==rEs B
EléE#h (D) «
& caseno - |_&>Inconsislency g
¢ e w1 I.MHE- » SPSS dataset probability
_E—1Elv) 2
’;iﬁ@" EeRED. caseno Inconsistency Age || PRE_1
E 1 1 0 694 .B0G18
~ab-(A) 2 2 0 £3.4 A9037
3 3 0 5 4 B0477
M) :  [Enter -]
e 4 4 0 361 36660
2| | e, 5 5 0 35.9| 36528
RO EERI RN 6 6 0 487 45612
@ ==rEs = = | i i 0 661 Aa2d
] B8 0 4899 A5T26
FEAIE T
#EE) | O REERY) 9 9 0 A 37362
L 2] L —- 10 10 0 421 40845
= [7] Studentized
C coorsicy || BB 11 11 0 57 2 51823
[ $EHRIEL) [C] B#=) 12 12 0 4071 39827
[[] DfBeta(D)
P AE G XL 00—
| 5]
¥ S aaEE)

20




ROC curve

< T PR
LI TR

ys

3 -

— ’f | #* i §§9:|‘§?E,E |2 % (._ fu/ﬂ\sz)
« L7 [r Biomarker (AB42/t-tau) TR R ZL TR A 3o T 'R

° E] ;_—-f’j

— ¥l i LT e B

— *F Rt AR
« B if *r 2k (Youden Index = Sensitivity + Specificity -1)
— Sensitivity + Specificity s ~ gk
- 0-12

B> A%dRiT 1 4%4F

AUC

Discrimination

0.5

I;”ﬁ gf‘;"l] 3

0.7+

" g g

0.8+

WF e 4

0.9+

2 dF g 4

B endF 3

40

100}
80

60

20:

Z_f&7 & (Cut-off value)

Sensitivity: 78.0
Specificity: 70.8
Criterion : >382.68

0

20 40 60 80
100-Specificity

100
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Area under the ROC Curve

AUC=0.9

AUC=0.7

AUC=0.5

AN
A\
[\

b

Ref: https://reurl.cc/288Xr9 22



https://reurl.cc/288Xr9

5

Z¥1 Lk

Gold Standard Test —
. TOta | Criterion value
Disease Control ;
Screen test asease Ssoase
Positive a b a+b /|
IFP
Negat|ve C d C+d Testres:ult
Total a+c b+d a+b+c+d
Ref: https://www.medcalc.org/manual/roc-curves.php
- - - a . . . . a
Sensitivity=—— Positive Predictive Value = ——
a+c atb
Specificit d Negative Predictive Val
ecitficity=—— egative rreaictive value = —
PEEY = b+a g c+d
b Likelihood rat " Sensitivity
tive = —— ikelihood ratio positive=
False positive o d P 1—specificity

Cc

False negative = ——
a+c

1—-sensitivity

Likelihood ratio negative= P
specificity

23


https://www.medcalc.org/manual/roc-curves.php

Likelihood ratio

FELY TR L A

Likelihood ratio

Interpretation

>10
5~10
2~5
0.5~2.0
0.2~0.5
0.1~0.2
<0.1

Strong evidence to rule in disease

Moderate evidence to rule in disease

Weak evidence to rule in disease

No signification change in the likelihood of disease
Weak evidence to rule out disease

Moderate evidence to rule out disease

Strong evidence to rule out disease

Source: Sackett, Richardson, Rosenberg, Haynes. Evidence-Based Medicine: How to Practice and Teach EBM.

Churchill Livingstone, London, 1997.

24



ROC example

o JI* BEFEPHSTE A K AR IRIA LR

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

Variables AUC (95% ClI) Optimal Sensitivity, Specificity, Accuracy, PPV, NPV,
cutoff % % % % %
Skinscores®  0.712(0.658,0.763) <0.001 >0 42.47 100.00 64.33 100.00 51.58
Strain ratio 0.522 (0.464, 0.580) 0.510 <0.88 21.51 92.11 48.33 81.63 41.83
Thickness 0.585 (0.527, 0.642) 0.009 =>1.31 38.17 82.46 55.00 78.02 44.98
SAM 0.812(0.763,0.854) <0.001 =>0.025 61.83 84.21 70.33 86.47 57.49

Fic. 3 Comparisons of scleroderma diagnostic accuracy
among tests

100

80 |

T ™7

Rheumatology 59.11 (2020): 3201-3210.

Sensitivity

T p—

L —— Skin scores
20 —— Strain ratio
~—— Thickness
— SAM

PERTSEPI BESTr EAUTUPE B Sr R |
0 20 40 60 80 100

100 - Specificity

25



ROC SPSS dataset

caseno |[ scleroderma Skin_scores thickness_mean Strainratio
1 1 1.00 00 75 {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
T 7 1.00 2.00 255 041 19
g 8 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 11 1.00 2.00 203 040 6.77
12 12 1.00 2.00 161 012 5.81

26



ROC SPSS analysis

& $#>ROCH A

Analyze  DirectMarketing  Graphs @33: Cury p o

1]

Reports

TestVariable:

o4 Sample &% 5AM

Skin_scores
%

& thickness_mean

1 Descriptive Statistics

Tables

J s Pt

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models State Variable:

-» | &5 scleroderma

Carrelate

Regression Value of State Variable: |4

Loglinear
Meural Networks
Classify

rDisplay
[l ROC Curve

Dimension Reduction [« With diagonal reference line

Scale [ Standard error and confidence interval

Monparametric Tests ) )
[l Coordinate points ofthe ROC Curve

| OK I Easte| Reset || Cancel || Help

Forecasting

Survival

v T v v v T ¥ T ¥ ¥ ¥ W ¥ ¥ ¥ v ¥ ¥

Multiple Response
[ff PS Matching
Missing Value Analysis...
Multiple Imputation 3
Complex Samples (2
EZ Simulation...
Quality Control »
ROC Curve...




Sensitivity

ROC SPSS output

ROC Curve
1.0
0.6+
0.6
0.4+
0.2
0.0 T T T T
0.0 0.2 0.4 06 0&
1 - Specificity

AUC Area Under the Curve
Test ResultVariable(s): SAM
Asymptotic Asymptotic 95% Confidence
Sig.b Interval
Area Std. Error® Lower Bound Upper Bound
812 025 oo 764 861

a. UInderthe nonparametric assumption
k. Mull hypothesis: true area=0.5 Coordinates of the Curve

Test ResultVariahle(s): SAM

Positive if
Greater Than
orEqual To® | Sensitivity | 1 - Specificity
0000 1.000 1.000
0045 1.000 A91
0055 1.000 a74
0065 1.000 H30
0075 1.000 886
0085 1.000 833
0095 1.000 789
0105 1.000 Wl
0115 Relele] 675
0125 873 640
0135 H35 G614
0145 803 &79
0155 ag2 h44
0165 860 491
0175 833 AN
0185 823 412
0195 7E49 316
0205 726 289
0215 715 281

28



Youden Index

Youden Index =sen +spe - 1

TR Spety i, o 5t
#-sen +spe — 1

% 1 - (1-specificity)
d 3 @5

Coordinates of the Curve

Test Result ' SAM
Positive if
Greater
Than or
Equal To® | Sensitivity | 1 - Specificity
.0255 618 158
0195 7B9 316
0245 651 202
0235 Rilsh 219
0205 T26 289
0225 A72 237
0215 715 281
0265 575 144
0285 516 096
0275 548 132
0175 833 421
0305 A73 061
0185 823 412
0295 484 0749
0315 435 061
0165 8B0 481
0325 4149 061

spe
0.842
0.684
0.798
0.781
0.711
0.763
0.719
0.851
0.904
0.868
0.579
0.939
0.588
0.921
0.939
0.509
0.939

sen+spe-1

0.460
0.453
0.449
0.442
0.436
0.435
0.434
0.426
0.420
0.417
0.412
0.412
0.410
0.405
0.374
0.369
0.358

29



Medcalc ROC-1

& #5>ROC curves>ROC curve analysis https://www.medcalc.org/download/

[ Statistics | Graphs Tests Sampling Window Help

Summary statistics...
Outlier detection...
Distribution plot 3
Carrelation »
Regression »
. R -
Rank sum tests , [ores kness_mean SAM  Strainra
0.00 0175 0.016 1
“ariance ratio test (F-test).. 0.00 0.129 0.044 5
Anova 10,00 D142 0.022 4.
0.00 0127 0011 1
Crosstabs » 10.00 0.131 0.015 1.
Survival analysis v 10,00 0148 0.014 T
Meta-analysis p 2.00 0.255 0.041 0.
Serial measurements. . 2.00 0.253 0.038 3.
2.00 0.216 0.038 6.
Reference intervals F 200 0.216 0.044 1
Method comparison & evaluation » [2.00 0.203 0.040 B.
Agreement & responsivensss » [2.00 0.161 0.012 5.
ROC curves » ROC curve analysis...
Create tables , Interactive dot diagram...
16 1 110 Flot versus criterion values...
17 L 1.00 Predictive values...
18 18 1.00
19 14 1.00 Interval likelihood ratios..
—— & 20 1.00 Comparison of ROC curves...
Medcalc 21 21 1.00

... easy-to-use statistical software


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

Medcalc ROC-2

ROC curve analysis P
Variable: Disease prevalence (or pre-test probability of disease)
SAM () Unknown

Classification variable:

scleroderma

Filter:

Methodology

(@ Delong etal.
) Hanley & Mceil

Binomial exact Confidence Interval for the ALC

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

i@ Other value (%a): 62

Options

List criterion values with test characteristics
Include all observed criterion values
95% Confidence Interval for: Sensitivity [Spedificity
Likelihood ratios

Predictive Values
Calculate optimal criterion value taking into account costs:
FPc: |1 FMc: |1 TPc: (O TMc: (0
Graphs

Display ROC curve window
[ Mark points corresponding to criterion values
[ Indude 952 Confidence Bounds

Ok ] [ Cancel

31



itivity
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Medcalc ROC-2
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100-Specificity

Variable SAM

Classification vanable scleroderma

Sample size 300

Positive group : scleroderma = 1 186

Megative group :  scleroderma =0 114

Disease prevalence (%) | 62

Area under the ROC curve (AUC)

Area under the ROC curve (AUC) 0.812

Standard Error® 0.0248

95% Confidence interval® 0.763 to 0.854

z statistic 12.550

Significance level P (Area=0.5) =0.0001

2 Delong et al, 1938

° Binomial exact

Youden index

Youden index J 0.4604

Associated criterion =0.025

Sensitivity 61.83

Specificity 8421
Criterion values and coordinates of the ROC curve [Hide]
Criterion | Sensitivity |  95% Cl | Specificity |  95%Cl | +lR| 95%CI| -LR| 95%cCl| +Pv| 95%cCl| -Pv|  95%cCl |
>0.025 61.83 54.4-688 8421 762-904 392 25-61 045 04-06 865 795-918 575 496-651
>0.026 5753  6041-647 8509 77.2-911 386 24-61 050 04-06 863 790-91.8 551 47.4-G26
>0 027 5484 474-621 8684 792-924 417 26-68 052 04-08 &72 797-926 541 466-615
>0.028 5161 44.2-580 9035 834-951 535 30-95 054 05-06 897 823-348 534  461-606
>0.029 4839 410-558 9211 855-963 613 32-117 05  05-07 909 834-958 522 451-593
=003 4731 40D-547 9386 876-975 771 37-160 056 05-08 926 854-970 522 451-592
>0.031 4355  36.3-510 9385 87.8-975 709 34-148 060 05-07 920 843-967 505 435-574
>0.032 4194  348-494 9386 B87.6-975 683 33-143 062 05-07 918 836-966 498 429-566
>0033 3817 312-458 9386 876-975 622 30-130 066 06-07 910 824-963 482 415-550
>0.034 3602  29.1-434 9474 889-930 684 31-163 068 06-08 918 830-969 476 409-543
>0.035 3333 266-406 9561 901-986 760 31-183 070 06-08 925 834-975 465 402-534
>0.036 2903  226-381 9649 913-990 827 31-222 074 07-08 931 833-981 455 391-520
>0.037 2627 19.2-321 9737 925-995 960 31-301 077 07-08 940 835-937 444 381-508
>0.038 2258 16.8-293 9737 925-995 B5 27-270 080 07-09 933 817-986 435 37.4-499
>0.039 2043 149-289 9825 93.8-998 1165 29-474 081 08-09 950 831-994 431  37.0-493
>0.04 1774 125-240 9825 93.8-998 1011 25-413 084 08-09 943 308-993 423 362-485
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Medcalc ROC-3

4 $1>ROC curves> Comparison of ROC curves

File Edit View Format Tools [Statistics| Graphs Tests Sampling Window Help

E =] @ | @ = | .t % [E Summary statistics...
Outlier detection...
i i P
Al b Distribution plot 3 A | = |
] Data
E? Hates Correlation ]
..... [ Variables Regression »
Y R T-tests » 1 C D E |
ol Wamed tests and graphs . n_scores thickness_mean SAM
Rank sum tests g 0.00 0.175 0.016
“Yariance ratio test (F-test).. 0.00 0129 0.014
Anova N 0.00 0142 0.022
0.00 0127 0.011
Crosstabs * 0.00 0131 0.015
Survival analysis 3 0.00 0.148 0.014
Meta-analysis b 2.00 0.255 0.041
. 2.00 0.253 0.038
Serial measurements. .
2.00 0.216 0.038
Reference intervals r 2.00 0.216 0.044
Method comparison & evaluation 3 2.00 0.203 0.040
Agreement & responsiveness » 2.00 0.161 0.012
ROC curves » ROC curve analysis._..
Create tables R Interactive dot diagram...
5 SSCIIaT 100 Plot versus criterion values...
171 SSC004-12 1.00 Predictive values...
18 |SSC004413 1.00
19 |SSCO06-r1 1.00 Interval likelihood ratios._
;E g:gggg:i lgg Comparison of ROC curves...




Medcalc ROC-4

Comparison of ROC curves

Variables:

Skin_scores

Strainratio

thickness_mean

SAM

Classification variable:

scleroderma

Filter:

7

Methodology
i@ Delong et al.
) Hanley & McMeil

Binomial exact Confidence Interval for the ALC

Graph

Display ROC curves window
[ Mark points corresponding to criterion values
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Sensitivity

Medcalc ROC-5

100 —

Skin_scores
Strain ratio
thickness_mean
SAM

Pairwise comparison of ROC curves

Skin_scores ~ Strainratio

60 80

100-Specificity

Difference between areas 0.190
Standard Error® 0.0371
95% Confidence Interval 0117 to 0.263
z statistic 5126
Significance level P < 0.0001
Skin_scores ~ thickness_mean

Difference between areas 0127
Standard Error® 0.0318
95% Confidence Interval 0.0647 to 0.139
z statistic 3.996
Significance level P =0.0001
Skin_scores ~ SAM

Difference between areas 0.0997
Standard Error® 0.0283
95% Confidence Interval 0.0443 to 0155
z statistic 3527
Significance level P = 0.0004
Strainratio ~ thickness_mean

Difference between areas 0.0631
Standard Error® 0.0523
95% Confidence Interval -0.0394 to 0.165
z statistic 1.207
Significance level P =02276
Strainratio ~ SAM

Difference between areas 0290
Standard Errar® 0.0427
95% Confidence Interval 0.206 to 0.374
z statistic 6.785
Significance level P = 0.0001
thickness_mean ~ SAM

Difference between areas 0.227
Standard Error® 0.0359
95% Confidence Interval 0.149 to 0.305
z statistic 5681
Significance level P < 0.0001

®Delong st al, 1938
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