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Hosmer and Lemeshow test (goodness of fit)
Bland-Altman plot

eceiver Operating Characteristic (ROC) Curve
Analysis




Hosmer and Lemeshow test
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Hosmer and Lemeshow test
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‘HL45 #% £ Chi-Square 4 i@ 4p ** 2
p > 0.05 (Acceptable Calibration)




Hosmer and Lemeshow test (SPSS)

Analyze — Regression — Binary Logistic

®5nalyze Direct Marketing  Graphs  Utilities Add-ons  Window  Help

#2 Logistic Regression X
Reports > ! BEn N B
i _IHI“: & B AN e aad Dependent
Descriptive Statistics » :
o EREE (D] -
Custom Tables b o Alive [alive] Block 1 of 1 Save..
Compare Means b var var var & Energy_1 [cal1] Options...
- f Energy_2 [cal2] Style
General Linear Model b Covariates:
Generalized Linear Models ) Boolstrap
Mixed Models ; E]
@ Correlate b
Regression | [ Automatic Linear Modeling...
Loglinear » E Linear.. Method: Enter -
4 . . Selection Variable:
Neural Networks i Curve Estimation... - election Variable
Classi 3
ty [ Partial Least Squares...
Dimension Reduction rC
B 3)E Binary Logistic... C] [ Reset ][03"“' H ] ]
Scale b

Y #6) : ROC ex.sav



Hosmer and Lemeshow test (SPSS)

Analyze — Regression — Binary Logistic

_@_:; stic Regression >
Dependest Categorical... -
& SRR [1D] = [ & Alive [alive] | '
& Energy_1[cal1] Block 1 of 1
& Energy_2[cal2) I options
. #2 Logistic Regression: Options X
cal1 Statistics and Plots
[7] Classification plots [] Correlations of estimates
‘ (] Iteration histary
[] Casewise listing of residuals [] Clfor exp(B): %
Method: |Enter . 'I ®
Selection Variable: -
- ‘ | Display
@ Ateach step © At|ast step
OK || Paste || Reset |Cancel | Help — )
[ . ][ ][ ][ . ][ . ] Probability for Stepwise Classification cutoft
Entry: Removal:
Maximum lterations:
[] Conserve memory for complex analyses or large datasets
[/ Include constant in model
[anue][ Cancel ][ Help ] Y #6) : ROC ex.sav




Hosmer and Lemeshow test (SPSS)

Analyze — Regression — Binary Logistic

7
Hosmer and Lemeshow Test
Step Chi-sguare df Sig.
7.332 7 395

Contingency Table for Hosmer and Lemeshow Test

p > 0.05

Acceptable
calibration

Alive = Death Alive = Alive
Observed | Expected | Observed | Expected Total
step 1 1 a 4618 1 1.382 G
2 ] 4.041 1 1.958 i
3 1 3.483 a 2817 6
4 4 3. 165 2 2835 G
5 3 2.785 3 3.215 G
i 2 2,248 4 3.702 i
7 2 2.070 4 3.930 i
8 1 1.606 A 4.394 i
g 2 435 a 6.065 7

B 2 5] ¢ ROC ex.sav



Hosmer and Lemeshow test (SPSS & Excel)

Alive = Alive

Ohserved Expected

Scatter plot | -
Bar chart 5

Line chart

1.382
1.9549
2517
2.835
3.2145
3.702
3.930
4.394
G.065

[0 TR ) B N A S N I

B Observed ® Expected —8—Observed —@—Expected

4
3
2
T 1
0
1 2 3 4 5 6 7 8 9

B 2 5] ¢ ROC ex.sav



Bland-Altman plot
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The agreement between two quantitative methods of
measurement

correlation coefficient (r)

the relationship between one variable and another

not the differences (not recommended)

Bland—-Altman plot
In 1983 Altman and Bland (B&A) proposed

Mean difference and constructing limits of agreement

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina




Bland-Altman plot

10

Scatter plot

Y axis

The difference between the two paired measurements (A-B)

Normally distributed (Gaussian) - 95% of differences d + 1.96s

not normally distributed - logarithmic transtormation

X axis
The average of these measures ((A+B)/2)

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina




= Bland-Altman plot

60 -
| 4+1.96s
40 S [
| 5 PR
20 4
o | QOO r=
o @
o £
< 10 0
7] ° 5
g 200 o o Mean
| 1 o © o -27.2 G
< -40 o =
'8 . © o o £
< -60 - @ o —
= i
£ -80 - o ©
: © o -1.96s
—T00 | wrorrrrrrmm s Q54T
-120 L
I T - T f T . | r T - T
0 200 400 600 800 1000 1200

Mean of method A and method B

FiGure 5. Bland and Altman plot for data from the table 1, with

the representation of the limits of agreement (doted line), from
-1.96s to +1.96s.

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina



TaeLe 1. Hypothetical data of an agreement between two
methods (Method A and B).

Method A Method M@ (n_g) (A-BV
Bland-Altman plot (SPSS) " o e
12 1.0 8.0 45 -7.0 -155.6%
° 5.0 16.0 10.5 -1.0 -104.8%
Graphs — Legacy Dialogs — Scatter/Dot w ;0 ;e w0 oo
200 24.0 22.0 -4.0 -18.2%
E0.0 39.0 445 1.0 24.7%
Graphs  Utilities Add-ons  Window  Help @ Scatter/Dot w :EE i:;g 44:; 11;3 .Ezj.j;:
jilj Chart Builder... T: Iijl:%] (. jg.z i.g ?:,3 -2.2 -122.;:
- k;D . . i -2, 2.
Graphboard Template Chooser... B == | Simple 800 62.0 710 180 254%
? =az=m 90,0 1220 1060 320 -302%
Weibull Plot... & Scafter ||=55222| Dot 1000 80.0 900 200  22.2%
var var
Compars Subgrote w00 o s o asme
. : , , , :
Regression Variable Plots ', : v" D""E"EF 3-D 250.0 275.0 2625 250  -95%
1 ' .
Legacy Dialogs b Bar.. :‘ Scatter Scatter ethodA I MethodB . mean . dif I
1 o 5 -7
3pBar. = e :
. Define ; l Cancel l Help 5 16 1 -1
[ Line.. 10 30 20 -20
] Area... 4 20 24 22 -4
il Pie... 5 50 39 45 11
High-Low... 6 40 54 47 -14
7 50 40 45 10
& Boxplot... -
60 68 64 -8
[ii] Error Bar...
9 70 T2 71 -2
3 [ Population Pyramid... 10 30 €2 7 18
5] Scatter/Dot...

N\ Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina



TaeLe 1. Hypothetical data of an agreement between two
methods (Method A and B).

Method A Method Mea" (a_p) (A-BV
(units) {units) (A+E2 {units) Mean
— (units) %)
13 1.0 8.0 45 70 -1556%
. Graph 50 16.0 05 -0 -104.3%
p - 10.0 30.0 200 200 -100.0%
— \a Slmp|e Scatterp|0t X o 20.0 24.0 22.0 -40 (18,705
[+
| 50.0 39.0 a45 N0 247%
L Aus: ) °° 400 54.0 470 140  -298%
& Method A [Methoda] + | | & (& -B)an o : _ : s ,
Options... o . 50.0 40.0 450 100  22.2%
& Method B [MethodB) - o o
X Axis® > o 60.0 68.0 640  -80  -12.5%
+ | [ & (A+B)/2[mean] ] 7 o ° = . 2 70.0 72.0 710 20  2.8%
= CE °
Set Markers by: ) 80.0 62.0 71.0 180  254%
- | | o . . 90.0 122.0 1060 320 -302%
° © 100.0 80.0 900 200  22.2%
o
Label Cases by. - . 150.0 181.0 1655 310 -18.7%
- I ] ° o . 200.0 259.0 2295 590  -257%
s a0 250.0 275.0 2625 250  -95%
Rows: 0 200 a0 500 800 1000 300.0 380.0 340.0 -80.0 -23.5%
(a+8)/2 350.0 3200 3350 300 0.0%
604
- 400.0 4340 MN70 340  -82%
e o - - 213050 4500 4790 4645 290  62%
411
° 500.0 587.0 5435 870  -16.0%
204 o
B o 550.0 626.0 5880 760  -129%
Columns: e YNYYNSS 600.0 6480 6240 480  77%
I 650.0 738.0 6940  -880  -127%
- — 200 Mean
@ o S 012 700.0 766.0 7330 660  -9.0%
] o o .
L ° . 750.0 793.0 7715 430 56%
A ° o o 800.0 851.0 8255 510  -62%
7 ¢ o 850.0 871.0 860.5 210  -2.4%
Template oo o ° 900.0 9570 @85 570 -6.1%
[[] Use chart specifications from: | | c.e 19850, 950.0 1001.0 9755 510 -5.2%
-954 1000.0 960.0 980.0 400 4%
-120 T T T T T 1
o 200 400 E00 200 1000 120
(_OK_J| paste || Reset || Cancel || Help | @re)2 . . LS
., - Understanding Bland Altman analysis. Davide Giavarina




Bland-Altman plot (SPSS)

14
] Analyze — Compare Means — One-Sample T test
Analyze Direct Marketing Graphs  Utilities Add-ons  Window
Reports g ? T AN

Descriptive Statistics

Custom Tables

@Compare Means

General Linear Model

w

1@ One-Sample T Test

& Method A [MethodA)
& Method B [MethodB]
& (A+B)I2[mean]

Test Variable(s):

& (A - B)[dif]

0

TestValue: |0

| 0K ]| Paste || Reset | Cancel || Help |

' L |
’ # T-Test
’ Means...
One-Sample Statistics
»
lL8] One-Sample T Test.. 9 Eror
N Mean Std. Deviation Mean
x A-B) 0 | 27147 34,806 6.365
One-Sample Test
TestValue=0
95% Confidence Interval of the
Maan Difference
t df Sig. (2-tailed) | Difference Lower Upper
A-B) | -4275 29 .000 -27.167 -40.16 1417
Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina
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Bland-Altman plot (MedCalc)

Statistics — Method comparison & evaluation —
Bland—-Altman plot

Q,

tatistics Graphs Tests Sampling Window Hel

MedCalc - [Data] P — piing P Bland-Altman plot ? X

Bf File Edit View Format Tools Statistics ( Summary statistics..

2ES B4 2R|9 - Outlier detection... : First method: Options

— - - N Distribution p|Dt > K c@ I | ‘ e Flot against (X-axis): |Mean of both methods w

| Arial v[10 v/ B 7 U ¢ i F Method_A

= Correlation > Method_B (@ Plot differences

....... ta . I

..... % NZtes Ll A B REQI’ESSIDH LA | ‘ w ‘ () Plot differences as %

7] Variab Method_ A Method_B T-tests > Filter: OPlot ratios

e Filters

3 g Named ; ; 12 Rank sum tests > ‘ v ‘ [ ] Draw line of equality (difference=0)

. 3 10 30 Variance ratio test (F-test).. [ ]praw lines for 95% CI of mean of differences
4 20 24 Anova N [ ] oraw lines for 95% CI of limits of agreement
5 50 39 [ ] Draw regression line of differences
6 40 54 Crosstabs > 95% Confidence Interval
7 50 40 Survival analysis >
. Subgroups...
g ?g ?2 Meta-analysis > ot
Serial measurements... @ Cancel

Reference intervals >
@ Method comparison & evaluation )@ Bland-Altman plot..

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina
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Bland-Altman plot

First method: @

Bland-Altman plot (MedCalc)

Statistics — Method comparison & evaluation —
plot

Bland-Altman

Options
|Meth0d_A ~ | Plot against (X-axis): Mean of both methods
Second method: (@) Flot differences
|Meth0d_B ~ | () Plot differences as %
. () Flot ratios
Filter:
| w | [«] Draw line of equality (difference=0)
Draw lines for 95% CI of mean of differences
|__|braw lines for 95% CI of limits of agreement
|:| Draw regression line of differences
95% Confidence Interval
Subgroups...
o

Cancel

* Bland-Altman plot EI@
Cut
Copy graph
i A +1.96SD
Delete 411
Add graph object >
Format graph...
m Format chart area...
E . [
@ Reset graph titles and options o Mean
Info T
3 40 © . 27.2
£ ] . : ° L Method A Method_A
= 1 o Method A
-80 o L i oD Method B Method_B
0o [ _'9'5'.:1 Method B
120 Differences
T ' T ' T ' T ' T ' T ' T -
0 200 400 600 800 1000 1200 ngple §|ze 30
Mean of Method A and Method B Arithmetic mean -27.1667
95% CI -40.1634 to -14.1699
| P (Ho: Mean=0) 0.0002 |
Standard deviation 34.8058
Lower limit -95.3863
95% CI -117.8487 to -72.9240
Upper limit 41.0530
85% CI 15.5906 to 63.5153

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina
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(Specificity) |\(Sensitivity

BEY | BEE
LM [ 5 (False (False
& X . dse g e/ p
2 70 A negative | positive, P
.é—_%.%z& Ik # B FN) | FP)

AR | e
(Specificity) I (False positive, FP)

" ENPER:
},i; AR §
A R R
(False negative, FN)/ . (Sensitivity)
512/ 5
-/ | — >
iR I Bt

AR R (Sensitivity) + = I AR & (Sensitivity) T %
# 2 & (Specificity) T * #F R R (Specificity) *+ =




Screen
Test

pothesized

Class)

Positive
/’{es)

Negative
(No)

s Diagnostic test

Gold Standard Test
(True class)
Disease Non-
(Positive) disease
(Negative)
a b
(True (False a+b
Positive) Positive)
C d
(False (True c+d
Negative) | Negative)

a+b+
b+d c+d

a+c

* Sensitivity (5T B)=a/(a+c)

* Specificity (## £ &)=d /(b +d)

* Positive predictive value, PPV =a/ (a +b)
* Negative predictive value, NPV =d / (c + d)

« Accuracy (# sk )=(a+d)/(a+b+c+d)

* False positive, FP (iz 5 1+)=b / (a +b)

* False negative, FN (£ 4+)=c/(c+d)



I ERE > o

- - i TR
w Diagnostic test pectic) )

* Likelihood ratio positive, LR+ = Sensitivity / (1 — Specificity) A A

/A A

Bt
* Likelihood ratio negative, LR- = (1 — Sensitivity) / Specificity

Tk & &

LR Interpretation
>10 Strong evidence
5-10 Moderate evidence to rule in disease

2-5 Weak evidence
0.5-2.0 No signification change in the likelihood of disease
0.2-0.5 Weak evidence
0.1-0.2 Moderate evidence to rule out disease

<0.1 Strong evidence

Source: Sackett, Richardson, Rosenberg, Haynes. Evidence-Based Medicine: How to Practice and Teach EBM. Churchill Livingstone, London, 1997.




I * Positive predictive value, PPV =a/ (a +b)

w» Diagnostic test

* Negative predictive value, NPV =d / (c + d)

Gold Standard Test
j true negative true negative
Disease Non NPV = : . : :
disease all negative true negative+false negative
+ b +b true positive true positive
Screen : : PPV = - = .

Test all positive  true positive +false positive

d c+d
a+b+ True positive = all cases (a+c) *sensitivity

brd . False positive = all health (b + d) * (1 — specificity)
All cases = total (a+b+c+d)* prevalence
All health= total (a+b+c+d)* (1 - prevalence)
PPV = (total * prevalence)x sensitivity
(total * prevalence)* sensitivity + (total * (1 — prevalence) * (1 — specificity)) ° Prevalence 1

B prevalence * sensitivity - PPV 1 NPV‘

~ (prevalence  sensitivity) +(1 - prevalence) * (1 - specificity) * Prevalence ]
NPV = (1 -prevalence)=specificity e PPV # NPV1

(1 - prevalence) * specificity + prevalence * (1 — sensitivity)




ROC Curve Analysis
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2 ROC Curve Analysis

AUC

Discrimination

0.5

No discrimination

0.7-0.8

Acceptable discrimination

0.8-0.9

Excellent discrimination

0.9-1.0

Outstanding discrimination

A%
I\
A
[\

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




ROC Curve Analysis
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Cut-point
'gbl
A MR- P s i Bk A tr BL2 7 8L3
B & F A LS

:)F‘.;& :)?‘5'{




24

ROC Curve Analysis

Youden’s index

o ;\

Sensitivity + Specificity - 1

Sensitivity - False positive

Range 0-1
< BT R
Maximum

Cut-point



ROC Curve Analysis
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B3k - AUC=08 ~ =005~ p=0.2
Medcalcz*t & % ~ #c

Sampling — Area under ROC curve

Type I error (Alpha, Signiticance) = 0.05
Type II error (Beta, 1-Power) =0.20
Area under ROC curve = 0.80

Ratio of sample sizes in negative/positive groups =1
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Sampling Window Help
Single mean..

Single proportion...

Comparison of two means...

Comparison of two proportions...

Correlation coefficient...

Area under ROC curve... |

Comparison of two ROC curves...

Survival analysis (logrank test)...

ROC Curve Analysis

2

MedCalc:t & & A~ #ic

Sample size — Area under ROC curve

Type I error (Alpha, Significance):

Type 1l error (Beta, 1-Power):

v

0.20
0.10
0.05
0.025
0.01
0.005
0.001
0.0005

0.0001

Io.20 B

Sampling: area under ROC curve

Type | and Il error
Type 1 error (Alpha, Significance):

Type I error (Beta, 1-Power):

Input
Area under ROC curve:
Null Hypothesis value:

Ratio of sample sizes in negative / positive groups: 1

Results

-
w

Number of positive cases required:

-
w

LRI

Number of negative cases required:

(=2

Total sample size (both groups together): 2

Type | Error - Alpha
0.20 0.10 0.05 0.01
0.20 T+7 10+10 13+13 20+ 20
TypellEmor (g 40 10+10 13413 17417 24424
005 12+12 16+16 20+20 28+28
001 | 18+18 22+22 26+26 3b6+36

Beta

0 E:‘a -_Calculate

Exit




ROC Curve Analysis (MedCalc)

[} [ ] [}
Statistics — ROC curves - ROC Curve Analysis
Statistics Graphs Tests Sampling Window Help ROC curve analysis ? X

Summary statistics.. Variable: Disease prevalence (or pre-test probability of disease)
S}Jtll.el;r d.etect:cm... A e m . “ v‘ O unknown

Istribution plot 4 J Classificati ‘able: (") The ratio of cases in the positive and negative groups

. assification variable: reflects the prevalence of the disease.
Correlation > | v
. () other value (%):

Regression > ]
. Filter: Options

-tests > F

| List criterion values with test characteristics
. C D E Pl RN Jes with test ch
Rank sum tests ? cal? [ ]include all observed criterion values
Variance ratio test (F-test)... 113 Methodology 95% Confidence Interval for: [/] Sensitivity/Specificity
Anova 5 111 (@) DeLong et al. [ ]Likelihood ratios
(O Hanley & Mcheil Predictive Values

Crosstab > o4

rDS.S dbs . 105 Binomial exact Confidence Interval for the AUC Calculate optimal criterion value taking into account costs:
Survival anaIYSIS * 129 FPc: |1 Fuc: 1 TPc: (0O Thc: |0
Meta-analysis >

. y 22 Advanced...
Serial measurements... an
) Graphs
Reference intervals > 96
. . 42 Display ROC curve window
Method comparison & evaluation > _ _ o
. 59 [ ]mark points corresponding to criterion values
@ Agreement & responsiveness >® — [ ]Include 95% Confidence Bounds

ROC curves > ROC curve analysis...
Create tables 5 Interactive dot diagram... « Caneel

\\
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ROC Curve Analysis (MedCalc)

Statistics — ROC curves - ROC Curve Analysis

4 Ly 1 | . 1 ] | L]

I 1 L

v

ROC curve analysis

call
cal2

Variable:

|ca|1 v|
Classification variable:

alive) w

Methodology

(@) DeLong et al.
() Hanley & Mcheil

Binomial exact Confidence Interval for the AUC

? X

Disease prevalence (or pre-test probability of disease

() Unknown

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

() other value (%):

Options
List criterion values with test characteristic
[ ]include all observed criterion values
95% Confidence Interval for: Sensitivit]
[ ]Likelihoo
Predictivg

Calculate optimal criterion value taking into

FPc: 1 Fhc: 1 TPc: |0
Advanced...

Graphs
Display ROC curve window

[ ]mark points corresponding to criterion v
[ ]nclude 95% Confidence Bounds

E

Variable cal1
Classification variable | alive

Sample size
Positive group : alive =1
Negative group : alive =0

Disease prevalence (%)
Area under the ROC curve (AUC)
Area under the ROC curve (AUC)

55
30
25

unknown

Standard Error® 0.0699
95% Confidence interval® 0.593 0 0.840
7 statistic 3283
Significance level P (Area=05) 0.0010
® Delong et al , 1988

© Binomial exact

Youden index

Youden index J 0.4000
Associated criterion >B5
Sensitivity 60.00
Specificity 80.00
Criterion values and coordinates of the ROC curve [Hide]

Criterion = Sensitivity 95% Cl | Specificity 95% Cl | +LR
=6 100.00 88.4-100.0 0.00 0.0-13.7 1.00
=16 100.00 884-100.0 8.00 1.0-26.0 1.09
>19 9667 828-999 12.00 25-312 110
>35 96.67 82.8-999 4000 21.1-61.3 161
-2 no 2% 77O NN ElaNalal 4 4 o4 9 4 F&

Cancel

LR

0.00
0.28
0.083

nA47

=2 Bl

K 1 A P
ROCcunve e S
call
100
80
z 80 Sensitivity: 60.0 .
= Specificity: 80.0 | .~
2 Criterion : >65 |
3 E
40
20
0

100-Specificity
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ROC Curve Analysis (MedCalc)

Statistics — ROC curves - ROC Curve Analysis

E

Variable test3
Classification variable | Dis

Sample size
Positive group : Dis =1
Negative group - Dis=0

Disease prevalence (%)
Area under the ROC curve (AUC)

Area under the ROC curve (AUC)
Standard Error®

95% Confidence interval®

z statistic

Significance level P (Area=0.5)

* Delong et al., 1988
® Binomial exact

Youden index

Youden index J
Associated criterion
Sensitivity
Specificity

100
20
80

unknown

0.0512
0.641to 0.822

4.660
<0.0001

Criterion values and coordinates of the ROC curve [Hide]

Criterion | Sensitivity 95% CI
280 10000 832-1000
>100 100.00 83.2-100.0
=110 9500 751-999

Y\

Specificity
0.00
4250
46.25

-LR

0.00

0.4250

100.00

42 50

95% CI | +LR

00-45 1.00

315-541 174
350-578 177

0.1

ROC curve

Sensitivity

100

80

60

40

20

test3

Sensitivity: 100.0
Specificity: 42.5

Criterion - >100 |~

100-Specificity

ER ISR X
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ROC curve analysis

Variable:
‘testB v|

Classification variable:

?

X

Disease prevalence (or pre-test probability of disease)

) unknown

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

BE v
Filter:

‘ > |

Methodology

(@) Delong et al.
() Hanley & McNeil

Binomial exact Confidence Interval for the AUC

\\

(@) Other value (%):

Options
List criterion values with test characteristics
[v] Include all observed criterion values
95% Confidence Interval for: Sensitivity/ Specificity

Likelihood ratios
Predictive Values

[ ]calculate optimal criterion value taking into account costs:

FPc: (1 FMc: 1 TPc: (O The: 0O
Advanced...

Graphs
Display ROC curve window

[ ]mark points corresponding to criterion values

[ ]include 95% Confidence Bounds

ROC Curve Analysis (MedCalc)
/ Statistics — ROC curves - ROC Curve Analysis

@ ROC curve

Sample size
Positive group - Dis = 1
MNegative group: Dis=0

Disease prevalence (%)
Area under the ROC curve (AUC)

Area under the ROC curve (AUC)
Standard Error®

95% Confidence interval®

Z statistic

Significance level P (Area=0.5)

" Delong et al., 1988
® Binomial exact

Youden index

Youden index J
Associated criterion
Sensitivity
Specificity

100
20
80

20

0.739
0.0512

0.641 to 0.822

4.660
<0.0001

0.4250

=100

100.00
42.50
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ROC Curve Analysis (MedCalc)

Statistics — ROC curves - ROC Curve Analysis

Criterion values and coordinates of the ROC curve [Hide]

Criterion | Sensitivity 93% Cl | Specificity 93% Cl | +LR 93% Cl | -LR 95% Cl | +PV 93% CI -PV 95% ClI
=80 100.00 83.2-100.0 0.00 00-45 100 10-10 200 12.7-292

=80 100.00 83.2-100.0 2.90 03-8.7 103 10-11 0.00 204 129-29.7 100.0 158-100.0
=82 100.00 83.2-100.0 2.00 14-123 105 10-11 000 208 13.2-30.3 100.0 39.8-100.0
=84 100.00 83.2-100.0 7.20 28-156 108 10-1.2 0.00 213 135-309 100.0 54.1-100.0
=86 100.00 83.2-100.0 10.00 44-188 111 1.0-1.2 0.00 217 1386-316 100.0 63.1-100.0
=86 100.00 83.2-100.0 12.50 6.2-218 114 11-12 0.00 222 141-322 100.0 69.2-100.0
=90 100.00 83.2-100.0 17.50 99-276 1219 11-13 0.00 233 1486-336 100.0 76.8-100.0
=92 100.00 83.2-100.0 2250 139-332 129 11-15 0.00 244 156-351 100.0 81.5-100.0
=04 100.00 83.2-100.0 2750 181-386 138 12-16 000 256 16.4-36.8 100.0 846-100.0
=96 100.00 83.2-100.0 3250 224-439 148 13-1.7 000 270 174-386 100.0 86.8-100.0
=98 100.00__83.2 - 100.0 3790 269-490 160 14-19 0.00 286 184-406_ 100.0 88.4-100.0
=100 100.00 83.2-100.0 4250 315-541 174 14-21 000 30.3 196-429 100.0 89.7-100.0
=110 95.00 751-999 4625 350-578 177 14-22 011 002-07 306 196-437 974 862-999
=112 90.00 ©68.3-956.8 20.00 386-614 180 14-23 020 005-08 310 195-445 952 838-994
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ROC Curve Analysis (MedCalc)

Statistics > ROC curves — Comparison of ROC Curves

Summary statistics...
Qutlier detection...
Distribution plot
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T-tests
Rank sum tests

Wariance ratio test (F-test)...

Anova

Crosstabs

Survival analysis
Meta-analysis

Serial measurements...

Reference intervals

Method comparison & evaluation
Agreement & responsiveness

ROC curves

Create tables
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ROC curve analysis..
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Comparison of ROC curves...

D
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122
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Comparison of ROC curves

Variables:
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Filter:

o

Methodology

(@ Delong et al.
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Binomial exact Confidence Interval for the AUC
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Display ROC curves window

[ mark points corresponding to criterion values
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ROC Curve Analysis (MedCalc)

Statistics > ROC curves — Comparison of ROC Curves

Comparison of ROC curves

Variables:

[test1

[test2

[test3

Classification variable:

? Py

Methodology

©DeLang et al.
O Hanley & McMeil

Binomial exact Confidence Interval for the AUC

Graph

Display ROC curves window

|:| Mark points corresponding to criterion values
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100-Specificity

Variable 1 test1

Variable 2 test?

Variable 3 test3

Classification variable = Dis

Sample size

Positive group : Dis = 1

Negative group: Dis=0
AUC

test1 1.000

test2 0.906

test3 0.739

® Delong et al., 1988
® Binomial exact

SE @
0.000
0.0324
0.0512

100
20
80

95% CI °
0.964 to 1.000
0.831 to 0.955
0.641 t0 0.822

Pairwise comparison of ROC curves

test1 ~ test?

Difference between areas
Standard Error®

95% Confidence Interval
Z statistic

Significance level

test1 ~ testa

Difference between areas
Standard Error®

95% Confidence Interval
Z statistic

Significance level

test? ~ tests

Difference between areas
Standard Error®

95% Confidence Interval
Z statistic

Significance level
“DelLong et al., 1988

0.0937

0.0324

0.0302 to 0.157
2.892

P =0.0038

0.261

0.0512

0.161 to 0.362
5.099

P < 0.0001

0.168

0.0349

0.0991 to 0.236
4.797

P < 0.0001



ROC Curve Analysis (SPSS)

Analyze — ROC curve

Analyze  Direct Marketing  Graphs
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Reports
Descriptive Statistics Test Variable:
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= ROC Curve Analysis (SPSS)

ROC Curve Area Under the Curve
ROC Curve
o Test Result Variable(s): Energy_1
Case Processing ) Asyn?ptl?tic Asymptotic 95% Confidence
Sig. Interval
Summary
D& Area Std. Error® Lower Bound | Upper Bound
vana i g 729 069 004 594 865
Alive (listwise) I_ _ e : : . .
— ' a. Underthe
Positive 30 0.6+
£ b. Null hypothes’ —
Negative 25 = AUC 0.73
Larger values of the test g ¢ (0.59'0.87)
result variable(s) indicate "4 Test ResultV . N . .
stronger evidence for a i Acceptable discrimination
positive actual state. Positive if
Th e caiiai aiay ’s Greater Than
.The - e 27 - -
e or Equal To® | Sensitivity | 1 - Specificity
is Alive.
= 482 1.000 1.000
0.0 | T . T 10.68 1.000 960
0.0 0.2 0.4 0.6 ne 1.0
1- Specificity 17.07 1.000 920
18.76 1.000 .880
21.61 8967 880
24.43 G967 840
25.66 967 800
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ROC Curve Analysis (SPSS & Excel)

Cut-point
Youden’s index (Maximum)
Sensitivity + Specificity - 1

IF

A
1

W 00~ O s

11
12
13
14

v X v x| =B4+D4-1
A B C D E
Coordinates of the Curve
Z |Test Result Variable(s):

Positive if

Sreater | o onsitivity o |specificity ?mmienfs

Than or Specificity index

Equal To®
55.22. .EDD. .znn. 0.800 | =B4+D4-1
54.90. .?DD. .320. 0.680 0.380
40.99 933 560 0.440 0.373
3b.66 967 LB00 0.400 0.367
66.28 567 200 0.800 0.267
64.15 LB00 240 0.760 0.360
60.46 633 280 0.720 0.353
55.91 667 320 0.680 0.247
41.64 900 560 0.440 0.340
53.00 700 360 0.640 0.340
39.65 933 600 0.400 0.233
66.95 533 200 0.800 0.233

15
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Supplementary Materials

100%—  ——

90%—

80%
Receiver operating characteristic (ROC) curves were used to evaluate the discriminative ability of

% energy intake achievement rates on day 3 after the initiation of small bowel feeding to identify the

2z 60% survival group. All tests were two-sided, with p < 0.05 considered significant.
=
o S0% A receiver operating characteristic (ROC) curve was used to evaluate the discriminative ability of
5 10 energy intake achievement rates 3 days after SBEN initiation to identify the survival group; the_cutoff
value was 65% (Supplement Figure S1). In the survival group, two-thirds of the patients achieved the
30% energy target of 65%.
20%-
AUC=0.729
10%— cutoff pOil‘lt=65
’ Sensitivity=0.6
Specificity=0.8

0%
I [ I I I | I I I I I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1 - Specificity

Figure 1. Receiver operating characteristic (ROC) curve to determine the cutoff point for the feeding

target between surviving and non-surviving malnourished patients administered SBEN.

Nutrients 2019, 11, 645; Optimal Time and Target for Evaluating Energy Delivery after Adjuvant Feeding with Small
Bowel Enteral Nutrition in Critically Ill Patients at High Nutrition Risk
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ROC curve in training cohort ROC curve in validation cohort Calibration curve in training cohort Calibration curve in validation cohort
1.0 4 1.0 J I 1.0 T
0.8 0.8 4 Hosmer & Lemeshow test 0.8 Hosmer & Lemeshow test
<7 p=0.402 p=0.764
5 s 4
£ 0.6 4 S 0.6
2 2 /
= 0.6 4 = e e
£ £ : -
b= b= 2 0.4 4 2 044
a 0 < <
A 0.4 A — Apparent Apparent
0.2 J — Bias-corrected 0.2 — Bias-corrected
Tdeal Ideal
0.2 4 —— Ra‘dlhomlcs model 0.2 J - Ra‘dllomlcs model 00 /, . /
— Clinical model — Clinical model - T T T T T T T T T T T
. . . . o . . 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
— (Clinical-radiomics model —— Clinical-radiomics model
0.0 4 0.0 4 B Probability risk Probability risk
T T T T T T
110 0:8 0?6 0:4 sz 010 1.0 0.8 0.6 0.4 0.2 0.0 Fig. 3. The clinical-radiomics nomogram for predicting acute ischemic stroke outcomes.
A. The developed nomogram based on the clinical-radiomics prediction model to predict the risk of poor stroke outcome. Diabetes: 0, no
Specificity Specificity diabetes; 1, diabetes, Sex: 0, female; 1, male. Stroke history: 0, no stroke history; 1, stroke history; MRStseine: 0, < 2; 1, > 2. B. Calibration
A B curves for the nomagram in the training and validation cohorts. The green dashed line represents the ideal prediction and the red dashed line

represents the predictive ability of the nomogram. The closer the dashed red line fit to the dashed green line, the greater the prediction accuracy

Fig. 2. ROC curves of the radiomics model, clinical model, and clinical-radiomics model in the training (A) and validation (B) of the nomogram. C. Decision curve analysis for the nomogram. The black line represents the net benefit of assuming no stroke patients have

cohorts. ROC = receiver operating characteristic

The predictive performance of the radiomics, clinical, and clinical-radiomics models was evaluated
using receiver operating characteristic (ROC) curves. The area under the ROC curve (AUC) and
balanced sensitivity and specificity at the cutoftf yielding the largest Youden index value were
calculated. The performance of the three models was tested in the training and validation cohorts.
The Delong test was used to compare the AUC between the models.

The calibration curve and Hosmer-Lemeshow test were used to assess the calibration performance
of the clinicalradiomics nomogram.

Korean ] Radiol. 2022 Aug;23(8):811-820. Feasibility of a Clinical-Radiomics Model to Predict the Outcomes of Acute Ischemic Stroke. Yiran Zhou, Di Wu, Su Yan, Yan Xie, Shun Zhang , Wenzhi Lv,
Yuanyuan Qin, Yufei Liu, Chengxia Liu, Jun Lu, Jia Li, Hongquan Zhu, Weiyin Vivian Liu, Huan Liu, Guiling Zhang, Wenzhen Zhu







