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[bookmark: _GoBack]Supplementary Figure 1. Study design and analysis hierarchy.
a, Participant flow from evaluation for bilateral STN-DBS to the final PD cohort. Healthy controls supplied the internal MRI reference. b, Construction of diffusion and perivascular burdens from age- and sex-adjusted healthy-control residual z scores. Signs were aligned so that lower FA and DTI-ALPS and higher MD, RD, and BG-EPVS contributed to higher burden. The combined score gave each domain equal weight. c, The primary Firth logistic analysis of POD occurrence, secondary component and within-POD analyses, exploratory morphometry, and exploratory internal prediction. The diagram depicts the analytical sequence.
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Supplementary Table 1. Detailed participant characteristics and statistical test information.

 
	Characteristic
	HC (n=32)
	Non-POD (n=70)
	POD (n=30)
	P value
	Statistical test
	Effect size
	Effect-size definition

	Demographic and morphometric covariates

	Age, years
	60.06 (6.28)
	61.16 (6.04)
	59.50 (6.39)
	0.434
	Welch ANOVA, F=0.845, df2=61.7
	-0.267
	Hedges g (POD − non-POD)

	Sex (m), n (%)
	17 (53.1%)
	42 (60.0%)
	17 (56.7%)
	0.803
	Pearson chi-square, χ²=0.438
	-0.033
	Risk difference (POD − non-POD)

	Total intracranial volume, mm3
	1470.97 (156.08)
	1504.53 (136.42)
	1523.50 (125.81)
	0.351
	Welch ANOVA, F=1.065, df2=62.6
	0.141
	Hedges g (POD − non-POD)

	Parkinson disease and perioperative characteristics

	Education, years
	—
	10.03 (2.26)
	8.87 (2.94)
	0.060
	Welch t=-1.930
	-0.464
	Hedges g (POD − non-POD)

	Disease duration, years
	—
	9.53 (2.35)
	10.00 (2.73)
	0.414
	Welch t=0.825
	0.190
	Hedges g (POD − non-POD)

	Levodopa equivalent daily dose, mg/day
	—
	472.86 (118.84)
	514.50 (211.49)
	0.318
	Welch t=1.012
	0.271
	Hedges g (POD − non-POD)

	Hoehn and Yahr stage
	—
	3.5 [3.0, 4.0]
	3.0 [3.0, 4.0]
	0.434
	Mann–Whitney U=955.5
	-0.090
	Rank-biserial correlation (POD − non-POD)

	MDS-UPDRS Part III score
	—
	56.73 (11.05)
	56.77 (12.22)
	0.988
	Welch t=0.015
	0.003
	Hedges g (POD − non-POD)

	Mini-Mental State Examination score
	—
	27.21 (1.17)
	26.63 (1.25)
	0.034
	Welch t=-2.179
	-0.484
	Hedges g (POD − non-POD)

	Hamilton Depression Rating Scale score
	—
	15.69 (3.19)
	15.33 (3.45)
	0.634
	Welch t=-0.479
	-0.107
	Hedges g (POD − non-POD)

	Hamilton Anxiety Rating Scale score
	—
	15.31 (2.55)
	15.47 (2.87)
	0.803
	Welch t=0.251
	0.057
	Hedges g (POD − non-POD)

	Non-Motor Symptoms Scale score
	—
	41.13 (12.52)
	43.20 (16.44)
	0.540
	Welch t=0.618
	0.149
	Hedges g (POD − non-POD)

	Parkinson's Disease Sleep Scale score
	—
	104.23 (14.04)
	101.33 (12.25)
	0.304
	Welch t=-1.036
	-0.212
	Hedges g (POD − non-POD)

	Local anesthesia time, min
	—
	32.73 (5.45)
	33.20 (6.28)
	0.722
	Welch t=0.357
	0.082
	Hedges g (POD − non-POD)

	General anesthesia time, min
	—
	65.36 (8.01)
	66.23 (7.97)
	0.617
	Welch t=0.503
	0.109
	Hedges g (POD − non-POD)

	Postoperative delirium outcomes

	POD duration, days
	—
	—
	2.0 [1.0, 3.0]
	
	Descriptive only
	—
	—

	Peak Nu-DESC score
	—
	—
	4.0 [3.0, 5.0]
	
	Descriptive only
	—
	—


Note: Values are mean (SD), median [IQR], or n (%). P values compare all three groups when HC data are available and compare POD versus non-POD for PD-only variables. 


Supplementary Table 2. Global tract-diffusion adjusted estimates, and pairwise contrasts.

Six-tract adjusted marginal means
	Measure
	Group
	n
	Adjusted estimate (95% CI)
	SE

	FA
	HC
	32
	0.540 (0.527 to 0.553)
	0.007

	FA
	Non-POD
	70
	0.519 (0.510 to 0.528)
	0.005

	FA
	POD
	30
	0.500 (0.485 to 0.515)
	0.008

	MD
	HC
	32
	0.000634 (0.000618 to 0.000651)
	0.000009

	MD
	Non-POD
	70
	0.000675 (0.000650 to 0.000700)
	0.000013

	MD
	POD
	30
	0.000756 (0.000722 to 0.000790)
	0.000017

	RD
	HC
	32
	0.000415 (0.000397 to 0.000434)
	0.000009

	RD
	Non-POD
	70
	0.000462 (0.000442 to 0.000483)
	0.000010

	RD
	POD
	30
	0.000528 (0.000498 to 0.000559)
	0.000016



Six-tract pairwise contrasts
	Measure
	Contrast
	Difference (95% CI)
	SE
	P value
	FDR q value
	Standardized effect
	Adverse-direction standardized effect

	FA
	Non-POD vs HC
	-0.021 (-0.037 to -0.004)
	0.008
	0.015
	0.016
	-0.540
	0.540

	FA
	POD vs HC
	-0.040 (-0.060 to -0.020)
	0.010
	<0.001
	<0.001
	-1.050
	1.050

	FA
	POD vs Non-POD
	-0.019 (-0.037 to -0.002)
	0.009
	0.032
	0.032
	-0.510
	0.510

	MD
	Non-POD vs HC
	0.000040 (0.000010 to 0.000071)
	0.000015
	0.010
	0.013
	0.444
	0.444

	MD
	POD vs HC
	0.000121 (0.000084 to 0.000158)
	0.000019
	<0.001
	<0.001
	1.333
	1.333

	MD
	POD vs Non-POD
	0.000081 (0.000038 to 0.000123)
	0.000022
	<0.001
	<0.001
	0.888
	0.888

	RD
	Non-POD vs HC
	0.000047 (0.000019 to 0.000075)
	0.000014
	0.001
	0.002
	0.601
	0.601

	RD
	POD vs HC
	0.000113 (0.000078 to 0.000149)
	0.000018
	<0.001
	<0.001
	1.445
	1.445

	RD
	POD vs Non-POD
	0.000066 (0.000029 to 0.000103)
	0.000019
	<0.001
	0.001
	0.844
	0.844






Supplementary Table 3. Tract-level diffusion pairwise contrasts.

 
	Metric
	Tract
	Contrast
	Difference (95% CI)
	SE
	P value
	FDR q value
	Standardized effect
	Adverse-direction standardized effect

	FA
	Anterior thalamic radiation
	Non-POD vs HC
	-0.017 (-0.040 to 0.006)
	0.012
	0.151
	0.181
	-0.325
	0.325

	FA
	Anterior thalamic radiation
	POD vs HC
	-0.039 (-0.067 to -0.010)
	0.014
	0.008
	0.008
	-0.748
	0.748

	FA
	Anterior thalamic radiation
	POD vs Non-POD
	-0.022 (-0.046 to 0.003)
	0.012
	0.080
	0.080
	-0.423
	0.423

	FA
	Corticospinal tract
	Non-POD vs HC
	-0.020 (-0.038 to -0.003)
	0.009
	0.022
	0.034
	-0.540
	0.540

	FA
	Corticospinal tract
	POD vs HC
	-0.036 (-0.057 to -0.015)
	0.011
	<0.001
	0.001
	-0.961
	0.961

	FA
	Corticospinal tract
	POD vs Non-POD
	-0.016 (-0.033 to 0.001)
	0.009
	0.066
	0.079
	-0.421
	0.421

	FA
	Forceps minor
	Non-POD vs HC
	-0.035 (-0.052 to -0.018)
	0.009
	<0.001
	<0.001
	-0.861
	0.861

	FA
	Forceps minor
	POD vs HC
	-0.055 (-0.076 to -0.034)
	0.011
	<0.001
	<0.001
	-1.357
	1.357

	FA
	Forceps minor
	POD vs Non-POD
	-0.020 (-0.039 to -0.001)
	0.010
	0.039
	0.072
	-0.497
	0.497

	FA
	Inferior fronto-occipital fasciculus
	Non-POD vs HC
	-0.022 (-0.036 to -0.007)
	0.007
	0.004
	0.011
	-0.629
	0.629

	FA
	Inferior fronto-occipital fasciculus
	POD vs HC
	-0.040 (-0.057 to -0.023)
	0.009
	<0.001
	<0.001
	-1.166
	1.166

	FA
	Inferior fronto-occipital fasciculus
	POD vs Non-POD
	-0.019 (-0.034 to -0.003)
	0.008
	0.020
	0.072
	-0.537
	0.537

	FA
	Inferior longitudinal fasciculus
	Non-POD vs HC
	-0.016 (-0.029 to -0.002)
	0.007
	0.021
	0.034
	-0.487
	0.487

	FA
	Inferior longitudinal fasciculus
	POD vs HC
	-0.031 (-0.049 to -0.014)
	0.009
	<0.001
	<0.001
	-0.977
	0.977

	FA
	Inferior longitudinal fasciculus
	POD vs Non-POD
	-0.016 (-0.031 to -0.000)
	0.008
	0.048
	0.072
	-0.491
	0.491

	FA
	Superior longitudinal fasciculus
	Non-POD vs HC
	-0.009 (-0.028 to 0.011)
	0.010
	0.375
	0.375
	-0.191
	0.191

	FA
	Superior longitudinal fasciculus
	POD vs HC
	-0.032 (-0.055 to -0.009)
	0.012
	0.007
	0.008
	-0.691
	0.691

	FA
	Superior longitudinal fasciculus
	POD vs Non-POD
	-0.023 (-0.044 to -0.002)
	0.010
	0.031
	0.072
	-0.500
	0.500

	MD
	Anterior thalamic radiation
	Non-POD vs HC
	0.000029 (-0.000011 to 0.000068)
	0.000020
	0.152
	0.152
	0.268
	0.268

	MD
	Anterior thalamic radiation
	POD vs HC
	0.000108 (0.000059 to 0.000157)
	0.000025
	<0.001
	<0.001
	1.013
	1.013

	MD
	Anterior thalamic radiation
	POD vs Non-POD
	0.000079 (0.000029 to 0.000130)
	0.000026
	0.002
	0.002
	0.745
	0.745

	MD
	Corticospinal tract
	Non-POD vs HC
	0.000036 (0.000006 to 0.000067)
	0.000015
	0.020
	0.024
	0.414
	0.414

	MD
	Corticospinal tract
	POD vs HC
	0.000114 (0.000078 to 0.000150)
	0.000018
	<0.001
	<0.001
	1.296
	1.296

	MD
	Corticospinal tract
	POD vs Non-POD
	0.000077 (0.000037 to 0.000118)
	0.000020
	<0.001
	<0.001
	0.882
	0.882

	MD
	Forceps minor
	Non-POD vs HC
	0.000042 (0.000009 to 0.000074)
	0.000016
	0.012
	0.018
	0.440
	0.440

	MD
	Forceps minor
	POD vs HC
	0.000124 (0.000084 to 0.000164)
	0.000020
	<0.001
	<0.001
	1.299
	1.299

	MD
	Forceps minor
	POD vs Non-POD
	0.000082 (0.000037 to 0.000127)
	0.000023
	<0.001
	<0.001
	0.860
	0.860

	MD
	Inferior fronto-occipital fasciculus
	Non-POD vs HC
	0.000045 (0.000016 to 0.000074)
	0.000015
	0.003
	0.008
	0.507
	0.507

	MD
	Inferior fronto-occipital fasciculus
	POD vs HC
	0.000128 (0.000094 to 0.000161)
	0.000017
	<0.001
	<0.001
	1.433
	1.433

	MD
	Inferior fronto-occipital fasciculus
	POD vs Non-POD
	0.000083 (0.000042 to 0.000123)
	0.000021
	<0.001
	<0.001
	0.926
	0.926

	MD
	Inferior longitudinal fasciculus
	Non-POD vs HC
	0.000049 (0.000021 to 0.000077)
	0.000014
	<0.001
	0.004
	0.564
	0.564

	MD
	Inferior longitudinal fasciculus
	POD vs HC
	0.000126 (0.000093 to 0.000159)
	0.000017
	<0.001
	<0.001
	1.447
	1.447

	MD
	Inferior longitudinal fasciculus
	POD vs Non-POD
	0.000077 (0.000037 to 0.000117)
	0.000020
	<0.001
	<0.001
	0.883
	0.883

	MD
	Superior longitudinal fasciculus
	Non-POD vs HC
	0.000042 (0.000010 to 0.000075)
	0.000016
	0.011
	0.018
	0.456
	0.456

	MD
	Superior longitudinal fasciculus
	POD vs HC
	0.000127 (0.000087 to 0.000167)
	0.000020
	<0.001
	<0.001
	1.371
	1.371

	MD
	Superior longitudinal fasciculus
	POD vs Non-POD
	0.000085 (0.000041 to 0.000129)
	0.000022
	<0.001
	<0.001
	0.915
	0.915

	RD
	Anterior thalamic radiation
	Non-POD vs HC
	0.000031 (-0.000007 to 0.000069)
	0.000019
	0.108
	0.108
	0.320
	0.320

	RD
	Anterior thalamic radiation
	POD vs HC
	0.000099 (0.000051 to 0.000148)
	0.000024
	<0.001
	<0.001
	1.026
	1.026

	RD
	Anterior thalamic radiation
	POD vs Non-POD
	0.000068 (0.000022 to 0.000115)
	0.000024
	0.004
	0.004
	0.706
	0.706

	RD
	Corticospinal tract
	Non-POD vs HC
	0.000051 (0.000024 to 0.000079)
	0.000014
	<0.001
	<0.001
	0.718
	0.718

	RD
	Corticospinal tract
	POD vs HC
	0.000110 (0.000077 to 0.000144)
	0.000017
	<0.001
	<0.001
	1.542
	1.542

	RD
	Corticospinal tract
	POD vs Non-POD
	0.000059 (0.000026 to 0.000092)
	0.000017
	<0.001
	<0.001
	0.823
	0.823

	RD
	Forceps minor
	Non-POD vs HC
	0.000055 (0.000026 to 0.000085)
	0.000015
	<0.001
	<0.001
	0.690
	0.690

	RD
	Forceps minor
	POD vs HC
	0.000119 (0.000082 to 0.000156)
	0.000019
	<0.001
	<0.001
	1.485
	1.485

	RD
	Forceps minor
	POD vs Non-POD
	0.000064 (0.000025 to 0.000102)
	0.000019
	0.001
	0.002
	0.795
	0.795

	RD
	Inferior fronto-occipital fasciculus
	Non-POD vs HC
	0.000050 (0.000024 to 0.000077)
	0.000013
	<0.001
	<0.001
	0.660
	0.660

	RD
	Inferior fronto-occipital fasciculus
	POD vs HC
	0.000118 (0.000086 to 0.000150)
	0.000016
	<0.001
	<0.001
	1.545
	1.545

	RD
	Inferior fronto-occipital fasciculus
	POD vs Non-POD
	0.000068 (0.000032 to 0.000103)
	0.000018
	<0.001
	<0.001
	0.885
	0.885

	RD
	Inferior longitudinal fasciculus
	Non-POD vs HC
	0.000054 (0.000029 to 0.000078)
	0.000012
	<0.001
	<0.001
	0.733
	0.733

	RD
	Inferior longitudinal fasciculus
	POD vs HC
	0.000116 (0.000085 to 0.000148)
	0.000016
	<0.001
	<0.001
	1.589
	1.589

	RD
	Inferior longitudinal fasciculus
	POD vs Non-POD
	0.000063 (0.000028 to 0.000098)
	0.000018
	<0.001
	<0.001
	0.856
	0.856

	RD
	Superior longitudinal fasciculus
	Non-POD vs HC
	0.000040 (0.000008 to 0.000071)
	0.000016
	0.013
	0.016
	0.466
	0.466

	RD
	Superior longitudinal fasciculus
	POD vs HC
	0.000113 (0.000074 to 0.000153)
	0.000020
	<0.001
	<0.001
	1.335
	1.335

	RD
	Superior longitudinal fasciculus
	POD vs Non-POD
	0.000074 (0.000033 to 0.000114)
	0.000020
	<0.001
	<0.001
	0.869
	0.869



Supplementary Table 4. Perivascular imaging-marker group differences and POD-severity associations.

Adjusted marginal means
	Measure
	Group
	n
	Adjusted estimate (95% CI)
	SE

	DTI-ALPS index
	HC
	32
	1.172 (1.141 to 1.202)
	0.015

	DTI-ALPS index
	Non-POD
	70
	1.067 (1.042 to 1.093)
	0.013

	DTI-ALPS index
	POD
	30
	1.016 (0.976 to 1.056)
	0.020

	Basal-ganglia EPVS count
	HC
	32
	4.92 (4.57 to 5.27)
	0.18

	Basal-ganglia EPVS count
	Non-POD
	70
	6.88 (6.56 to 7.20)
	0.16

	Basal-ganglia EPVS count
	POD
	30
	8.13 (7.69 to 8.57)
	0.22



Pairwise contrasts
	Measure
	Contrast
	Difference (95% CI)
	SE
	P value
	FDR q value
	Standardized effect

	DTI-ALPS index
	Non-POD vs HC
	-0.104 (-0.144 to -0.064)
	0.020
	<0.001
	<0.001
	-1.030

	DTI-ALPS index
	POD vs HC
	-0.156 (-0.206 to -0.105)
	0.025
	<0.001
	<0.001
	-1.540

	DTI-ALPS index
	POD vs Non-POD
	-0.052 (-0.100 to -0.003)
	0.024
	0.036
	0.036
	-0.510

	Basal-ganglia EPVS count
	Non-POD vs HC
	1.96 (1.48 to 2.44)
	0.24
	<0.001
	<0.001
	1.602

	Basal-ganglia EPVS count
	POD vs HC
	3.21 (2.65 to 3.77)
	0.28
	<0.001
	<0.001
	2.619

	Basal-ganglia EPVS count
	POD vs Non-POD
	1.25 (0.69 to 1.80)
	0.28
	<0.001
	<0.001
	1.017



POD-only partial Spearman correlations
	Measure
	POD outcome
	Covariates
	n
	Partial Spearman rho
	95% CI
	P value
	FDR q value
	Bootstrap resamples

	DTI-ALPS index
	POD duration, days
	age + sex code
	30
	-0.679
	-0.890 to -0.352
	<0.001
	<0.001
	10000

	DTI-ALPS index
	Peak Nu-DESC score
	age + sex code
	30
	-0.582
	-0.812 to -0.266
	0.001
	0.002
	10000

	Basal-ganglia EPVS count
	POD duration, days
	age + sex code
	30
	0.672
	0.347 to 0.893
	<0.001
	<0.001
	10000

	Basal-ganglia EPVS count
	Peak Nu-DESC score
	age + sex code
	30
	0.521
	0.186 to 0.802
	0.004
	0.004
	10000





Supplementary Table 5. Healthy-control-referenced diffusion and perivascular burden scores.

Adjusted marginal means
	Measure
	Group
	n
	Adjusted estimate (95% CI)
	SE

	Diffusion burden
	HC
	32
	0.017 (-0.331 to 0.365)
	0.176

	Diffusion burden
	Non-POD
	70
	0.832 (0.444 to 1.220)
	0.196

	Diffusion burden
	POD
	30
	2.036 (1.468 to 2.604)
	0.287

	Perivascular burden
	HC
	32
	0.021 (-0.320 to 0.361)
	0.172

	Perivascular burden
	Non-POD
	70
	1.697 (1.437 to 1.957)
	0.131

	Perivascular burden
	POD
	30
	2.674 (2.280 to 3.069)
	0.199

	Diffusion-perivascular burden
	HC
	32
	0.019 (-0.233 to 0.271)
	0.127

	Diffusion-perivascular burden
	Non-POD
	70
	1.264 (1.003 to 1.526)
	0.132

	Diffusion-perivascular burden
	POD
	30
	2.355 (1.952 to 2.758)
	0.204



Pairwise contrasts
	Measure
	Contrast
	Difference (95% CI)
	SE
	P value
	FDR q value
	Standardized effect

	Diffusion burden
	Non-POD vs HC
	0.815 (0.289 to 1.340)
	0.266
	0.003
	0.003
	0.556

	Diffusion burden
	POD vs HC
	2.018 (1.362 to 2.675)
	0.332
	<0.001
	<0.001
	1.377

	Diffusion burden
	POD vs Non-POD
	1.204 (0.513 to 1.894)
	0.349
	<0.001
	<0.001
	0.821

	Perivascular burden
	Non-POD vs HC
	1.676 (1.247 to 2.104)
	0.217
	<0.001
	<0.001
	1.615

	Perivascular burden
	POD vs HC
	2.653 (2.135 to 3.171)
	0.262
	<0.001
	<0.001
	2.558

	Perivascular burden
	POD vs Non-POD
	0.978 (0.495 to 1.460)
	0.244
	<0.001
	<0.001
	0.942

	Diffusion-perivascular burden
	Non-POD vs HC
	1.245 (0.881 to 1.610)
	0.184
	<0.001
	<0.001
	1.243

	Diffusion-perivascular burden
	POD vs HC
	2.336 (1.866 to 2.806)
	0.238
	<0.001
	<0.001
	2.331

	Diffusion-perivascular burden
	POD vs Non-POD
	1.091 (0.604 to 1.577)
	0.246
	<0.001
	<0.001
	1.088



POD-only partial Spearman correlations
	Measure
	POD outcome
	Covariates
	n
	Partial Spearman rho
	95% CI
	P value
	FDR q value
	Bootstrap resamples

	Diffusion burden
	POD duration, days
	age + sex code
	30
	0.483
	0.123 to 0.756
	0.009
	0.011
	5000

	Diffusion burden
	Peak Nu-DESC score
	age + sex code
	30
	0.419
	0.052 to 0.707
	0.027
	0.027
	5000

	Perivascular burden
	POD duration, days
	age + sex code
	30
	0.808
	0.581 to 0.932
	<0.001
	<0.001
	5000

	Perivascular burden
	Peak Nu-DESC score
	age + sex code
	30
	0.673
	0.384 to 0.868
	<0.001
	<0.001
	5000

	Diffusion-perivascular burden
	POD duration, days
	age + sex code
	30
	0.683
	0.399 to 0.873
	<0.001
	<0.001
	5000

	Diffusion-perivascular burden
	Peak Nu-DESC score
	age + sex code
	30
	0.578
	0.230 to 0.826
	0.001
	0.002
	5000



PD-only diffusion-perivascular sensitivity correlations
	Measure
	Correlated outcome
	Covariates
	n
	Partial Spearman rho
	95% CI
	P value
	FDR q value
	Bootstrap resamples

	Diffusion burden
	Perivascular burden
	age + sex code
	100
	0.348
	0.158 to 0.510
	<0.001
	0.001
	5000

	Diffusion burden
	Perivascular burden
	age + sex code + PD duration + MMSE + UPDRS III
	100
	0.304
	0.111 to 0.481
	0.003
	0.004
	5000

	Diffusion burden
	Perivascular burden
	age + sex code + PD duration + MMSE + UPDRS III + POD
	100
	0.230
	0.022 to 0.416
	0.026
	0.026
	5000



Firth penalised logistic regression for combined diffusion-perivascular burden
	Model
	Covariates
	OR
	Profile-likelihood 95% CI
	Wald P
	Converged

	Age+sex
	Age, sex
	2.58
	1.63 to 4.44
	<.001
	Yes

	+education+MMSE
	Age, sex, education, MMSE
	2.44
	1.50 to 4.32
	<.001
	Yes

	+disease duration+motor severity
	Age, sex, education, MMSE, disease duration, MDS-UPDRS III
	2.41
	1.49 to 4.25
	<.001
	Yes







Supplementary Table 6A. Whole brain voxel-based morphometry results for grey matter volume differences across POD and non-POD groups.

	Contrast
	Direction
	Atlas label
	Hemisphere
	MNI x
	MNI y
	MNI z
	Peak T
	Voxels
	Corrected P/q
	Covariates

	POD vs non-POD
	Lower GMV in POD
	rIFGoperc;Right Inferior frontal gyrus-opercular part
	R
	47
	19
	10
	5.12
	135
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lTHA;Left Thalamus
	L
	-8
	-20
	-8
	5.04
	194
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	rTHA;Right Thalamus
	R
	7
	-17
	9
	5.07
	179
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	rPUT;Right Putmen
	R
	23
	6
	-1
	5.03
	125
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lPUT;Left Putmen
	L
	-24
	5
	-1
	5.01
	111
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	rMFG;Right Middle frontal gyrus
	R
	20
	59
	29
	5.14
	105
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lPCUN;Left Precuneus
	L
	-10
	-55
	49
	5.11
	96
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	rSFG;Right Superior frontal gyrus-dorsolateral
	R
	20
	38
	51
	5.07
	110
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lMCC;Left Middle cingulate
	L
	-11
	-44
	33
	5.13
	103
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lOFCmed;Left Medial orbital gyrus
	L
	-30
	55
	-14
	5.16
	213
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	lREC;Left Gyrus rectus
	L
	-7
	58
	-14
	5.17
	257
	<0.001
	age, sex, TIV

	POD vs non-POD
	Lower GMV in POD
	rREC;Right Gyrus rectus
	R
	5
	60
	-14
	5.15
	321
	<0.001
	age, sex, TIV



Supplementary Table 6B. ROI grey matter volume adjusted estimates and pairwise contrasts.

Adjusted marginal means
	Measure
	Group
	n
	Adjusted estimate (95% CI)
	SE

	Right inferior frontal gyrus, pars opercularis GMV
	HC
	32
	0.411 (0.397 to 0.426)
	0.007

	Right inferior frontal gyrus, pars opercularis GMV
	Non-POD
	70
	0.385 (0.375 to 0.395)
	0.005

	Right inferior frontal gyrus, pars opercularis GMV
	POD
	30
	0.390 (0.372 to 0.409)
	0.009

	Right middle frontal gyrus GMV
	HC
	32
	0.414 (0.405 to 0.424)
	0.005

	Right middle frontal gyrus GMV
	Non-POD
	70
	0.374 (0.368 to 0.381)
	0.003

	Right middle frontal gyrus GMV
	POD
	30
	0.328 (0.316 to 0.341)
	0.006

	Left medial orbitofrontal cortex GMV
	HC
	32
	0.470 (0.457 to 0.483)
	0.007

	Left medial orbitofrontal cortex GMV
	Non-POD
	70
	0.457 (0.447 to 0.467)
	0.005

	Left medial orbitofrontal cortex GMV
	POD
	30
	0.432 (0.413 to 0.452)
	0.010

	Left thalamus GMV
	HC
	32
	0.696 (0.669 to 0.723)
	0.014

	Left thalamus GMV
	Non-POD
	70
	0.686 (0.666 to 0.706)
	0.010

	Left thalamus GMV
	POD
	30
	0.639 (0.602 to 0.676)
	0.019



Pairwise contrasts
	Measure
	Contrast
	Difference (95% CI)
	SE
	P value
	FDR q value
	Standardized effect

	Right inferior frontal gyrus, pars opercularis GMV
	Non-POD vs HC
	-0.026 (-0.044 to -0.009)
	0.009
	0.003
	0.007
	-0.620

	Right inferior frontal gyrus, pars opercularis GMV
	POD vs HC
	-0.021 (-0.045 to 0.003)
	0.012
	0.084
	0.112
	-0.491

	Right inferior frontal gyrus, pars opercularis GMV
	POD vs Non-POD
	0.006 (-0.016 to 0.027)
	0.011
	0.605
	0.605
	0.130

	Right middle frontal gyrus GMV
	Non-POD vs HC
	-0.040 (-0.051 to -0.029)
	0.006
	<0.001
	<0.001
	-1.427

	Right middle frontal gyrus GMV
	POD vs HC
	-0.086 (-0.102 to -0.070)
	0.008
	<0.001
	<0.001
	-3.077

	Right middle frontal gyrus GMV
	POD vs Non-POD
	-0.046 (-0.060 to -0.032)
	0.007
	<0.001
	<0.001
	-1.650

	Left medial orbitofrontal cortex GMV
	Non-POD vs HC
	-0.014 (-0.030 to 0.003)
	0.008
	0.098
	0.118
	-0.318

	Left medial orbitofrontal cortex GMV
	POD vs HC
	-0.038 (-0.062 to -0.014)
	0.012
	0.002
	0.006
	-0.890

	Left medial orbitofrontal cortex GMV
	POD vs Non-POD
	-0.024 (-0.046 to -0.002)
	0.011
	0.029
	0.044
	-0.573

	Left thalamus GMV
	Non-POD vs HC
	-0.010 (-0.043 to 0.023)
	0.017
	0.555
	0.605
	-0.118

	Left thalamus GMV
	POD vs HC
	-0.057 (-0.104 to -0.010)
	0.024
	0.017
	0.035
	-0.675

	Left thalamus GMV
	POD vs Non-POD
	-0.047 (-0.089 to -0.005)
	0.021
	0.029
	0.044
	-0.558




Supplementary Table 7. Exploratory internally resampled prediction performance
	Model
	AUROC (95% CI)
	Average precision (95% CI)
	Brier
	Scaled Brier
	Calibration intercept
	Calibration slope

	Clinical
	0.538 (0.404 to 0.666)
	0.329 (0.233 to 0.482)
	0.213
	-0.012
	-0.992
	-0.165

	Clinical + burden
	0.701 (0.586 to 0.810)
	0.517 (0.349 to 0.695)
	0.188
	0.103
	-0.035
	0.946
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