[bookmark: _Hlk194169349][bookmark: OLE_LINK1][bookmark: _Hlk198107184]Supplementary file 3 Sample size：In this study, the pwr package in R software (version 4.3.2) was used to calculate the sample size. Cohen's d was set at 0.5 (moderate effect), the significance level (α) was set at 0.05, and the statistical power (1-β) was set at 0.8. Through calculation, at least 64 subjects should be included in each group, and the total sample size was 128 cases. In this study, a total of 147 patients were included (77 cases with CF and 70 cases in the control group), which met the requirement of the minimum sample size. Furthermore, in this study, six radiomic features were incorporated. Each predictor variable corresponded to 12.8 events (with 77 events, EPP = 77/6 = 12.8), which met the empirical criterion that at least 10 events per parameter (EPP ≥ 10) are required for the development of the predictive model. This indicates that the ratio of the sample size to the radiomics features is appropriate, ensuring the reliability of the model development.




































Supplementary Figure S1. Schematic diagram of participant selection process for the study.
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[bookmark: _Hlk191456724]Supplementary Figure S2. ROI delineation (a-c) Cognitive frailty case (d-f) Non-cognitive frailty case
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Supplementary Table S1 Results of DeLong Test for Each Model
	Model
	Z
	p

	Radiomics model
	
	

	KNN VS LR
KNN VS SVM
LR VS SVM
Clinical model
	-2.187
-0.424
2.713

	0.029*
0.672
0.007*


	KNN VS LR
KNN VS SVM
LR VS SVM
Combined model
	0.852
3.040
5.830

	0.394
0.002*
＜0.001*


	KNN VS LR
KNN VS SVM
LR VS SVM
	-2.699
-1.685
1.837
	0.007*
0.092
0.662

	Radiomics model VS Clinical model
	
	

	KNN 
	0.225
	0.822

	LR 
	1.974
	0.048*

	SVM 
	0.378
	0.017*

	Combined model VS Radiomics model
	
	

	KNN 
	1.205
	0.228

	LR 
	2.123
	0.034*

	SVM 
	2.237
	0.025*

	Combined model VS Clinical model
	
	

	KNN 
	2.325
	0.020*

	LR
	2.412
	0.016*

	SVM 
	5.846
	＜0.001*


KNN K-Nearest Neighbor  LR Logistic Regression  SVM Support Vector Machine *p＜0.05



[bookmark: _Hlk194169594]Supplementary Table S2 Brier Scores of Different Models
	Model
	Algorithm
	Training set
	Validation set
	Test set

	radiomics model
	KNN
	0.085
	0.147
	0.148

	
	LR
	0.108
	0.120
	0.118

	
	SVM
	0.155
	0.162
	0.144

	clinical model
	KNN
	0.107
	0.165
	0.156

	
	LR
	0.167
	0.174
	0.169

	
	SVM
	0.196
	0.201
	0.194

	combined model
	KNN
	0.099
	0.141
	0.135

	
	LR
	0.096
	0.104
	0.097

	
	SVM
	0.105
	0.120
	0.106


KNN K-Nearest Neighbor  LR Logistic Regression  SVM Support Vector Machine

























[bookmark: _Hlk194169575]Supplementary Figure S3. Calibration curves of different models in the training, validation, and test sets (a-c), Calibration curves of radiomics models (d-f), Calibration curves of clinical models (g-i), Calibration curves of combined models.
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Supplementary file 4 PyRadiomics configuration file
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#1t is written according to the YAML-convention (www.yaml.org) and is checked by the code for
consistency.

# Three types of parameters are possible and reflected in the structure of the document:

#

# Parameter category:

#  Setting Name: <value>

#

#The three parameter categories are:

# - setting: Setting to use for preprocessing and class specific settings. if no <value> is specified,
the value for

#  this setting is set to None.

# - featureClass: Feature class to enable, <value> is list of strings representing enabled features.
If no <value> is

#  specified or <value> is an empty list ('[]'), all features for this class are enabled.

# - imageType: image types to calculate features on. <value> is custom kwarg settings
(dictionary). if <value> is an

#  empty
#

# Some parameters have a limited list of possible values. Where this is the case, possible values

tionary ('{}'), no custom settings are added for this input image.

are listed in the

# package documentation

# Settings to use, possible settings are listed in the documentation (section "Customizing the
extraction").

setting:
binWidth: 25
label: 1
interpolator:

'sitk BSpline' # This is an enumerated value, here None is not allowed
resampledPixelSpacing: [1.0, 1.0, 1.0] # This disables resampling, as it is interpreted as None,
to enable it, specify spacing in x, y, z as [x, y , 2]
symmetricalGLCM:

'rue
correctMask: True
normalize: true

normalizeScale: 100

# Image types to use: "Original" for unfiltered image, for possible filters, see documentation.
imageTy)

Original: {} # for dictionaries / mappings, None values are not allowed, '{}' is interpreted as an
empty dictionary
LoG:
sigmas [2.0, 3.0, 4.0, 5.0]
Wavelet:
Square: {}

Gradient : {}
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Exponential : {}
# LBP2D:{}

LBP3D:

Logarithm : {}

# Featureclasses, from which features must be calculated. If a featureclass is not mentioned, no
features are calculated
# for that class. Otherwise, the specified features are calculated, or, if none are specified, all are
calculated (excluding redundant/deprecated features).
featureClass:

# redundant Compactness 1, Compactness 2 an Spherical Disproportion features are disabled
by default, they can be
ing individual feature names (as is done for glem) and including them in

shape: [|

firstorder: [] # specifying an empty list has the same effect as speci

glem: [] # Disable SumAverage by specifying all other GLCM features available
- '"Autocorrelation’

ing nothing.

- 'JointAverage'

- 'ClusterProminence’
- 'ClusterShade'

- 'ClusterTendency'
-'Contrast’

- 'Correlation’

- 'DifferenceAverage’
fferenceEntropy'

fferenceVariance'
- 'JointEnergy'
- 'JointEntropy'

Tdn'
InverseVariance'

- 'MaximumProbability'
- 'SumEntropy'

P N EEEE T I N

- 'SumSquares'
glrm: # for lists none values are allowed, in this case, all features are enabled
glszm:
gldm:
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