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[bookmark: _heading=h.32hioqz]Supplementary Table 1. Demographic and clinical characteristics of each site.
	Site
	OCD/HC (N)
	Age
	Male
	Medicated N (%)
	Childhood-onset N (%)
	Duration of illness
	YBOCS score
	Lifetime anxiety N (%)
	Lifetime depression N (%)

	(a) Adult

	Amsterdam
	38/34
	39.2±10.5
	16 (42.1)
	0
	24 (66.7)
	23.7 ± 12.8
	21.3 ± 6.1
	16 (42.1)
	18 (47.4)

	Bangalore
	158/131
	28.1±6.2
	90 (57)
	63 (40)
	47 (29.7)
	7.2 ± 5.2
	25.5 ± 6.5
	14 (8.7)
	21 (13.3)

	Capetown
	22/26
	30±10.2
	11 (47.8)
	9 (39.1)
	17 (73.9)
	17.2 ± 11.5
	23 ± 4.2
	0 (0)
	0

	Kyoto
	35/41
	31.3±8.7
	14 (40)
	0
	10 (28.6)
	7.7 ± 6.2
	21.9 ± 6.6
	3 (8.6)
	0

	Milan
	63/65
	34.3±11.4
	44 (69.8)
	38 (60.3)
	41 (65.1)
	18.9 ± 11.6
	31.4 ± 5.2
	1 (1.6)
	5 (7.9)

	NYC
	16/18
	27.9±6.9
	5 (31.3)
	13 (81.3)
	13 (81.3)
	15.1 ± 6.7
	19.9 ± 5.9
	8 (50)
	3 (18.8)

	Munich
	73/60
	31.1±9.6
	47 (64.4)
	44 (60.3)
	41 (56.9)
	13.5 ± 10.3
	20.8 ± 6.2
	0 (0)
	0

	Rome
	77/111
	36.5±11
	50 (65.8)
	68 (89.5)
	42 (56.8)
	17.3 ± 12.8
	23.2 ± 9.3
	8 (10.5)
	7 (9.2)

	Sao Paulo
	37/29
	36.3±11.7
	16 (43.2)
	13 (35.1)
	31 (88.6)
	26.3 ± 13.5
	29.2 ± 6.2
	25 (67.6)
	28 (75.7)

	Seoul
	92/86
	26±6.5
	60 (65.2)
	13 (14.1)
	41 (46.1)
	6.2 ± 7
	25.8 ± 6.9
	1 (1.1)
	2 (2.17)

	Shanghai
	79/45
	29.2±9.2
	44 (55.7)
	0
	21 (26.9)
	6 ± 5.9
	26.2 ± 4.7
	0 (0)
	0

	

	Bangalore
	13/12
	13.7±2.0
	6 (23.0)
	11 (42.3)
	
	1.46±1.0
	21±7.6
	3 (23.1)
	1 (7.7)

	Barcelona
	52/27
	14.9±1.8
	30 (28.9)
	41 (39.4)
	
	2.64±2.2
	18.7±7.6
	15 (28.9)
	3 (5.8)

	British Columbia
	13/16
	13.3±3.2
	3 (11.5)
	11 (42.3)
	
	3.12±2.7
	13.4±6.4
	15 (38.5)
	0

	Calgary
	19/18
	12.2±2.4
	10 (26.3)
	0
	
	
	23.1±4.7
	NA
	0

	Chiba
	20/6
	14.3±2.0
	13 (32.5)
	8 (20)
	
	2.1±1.8
	26.9±6.2
	2 (10)
	0

	Oxford
	21/23
	16.3±1.3
	11 (26.2)
	14 (33.3)
	
	4.46±3.2
	19.6±7.4
	7 (33.3)
	5 (23.8)

	Yale
	23/22
	14.3±2.2
	13 (26.3)
	12 (28.6)
	
	
	26.9±4.5
	10 (43.5)
	9 (39.1)

	Zurich
	14/18
	15.2±1.5
	11 (27.7)
	8 (30.0)
	
	4.74±2.3
	16.1±10.2
	6 (42.9)
	0

	YBOCS Yale-Brown Obsessive–Compulsive Scale, NA not available.
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[bookmark: _heading=h.41mghml]Supplementary Table 2. Demographic and clinical characteristics of discovery and replication sets. (A), Adult sample to classify OCD vs. HC. (B), Adult sample to classify unmedicated OCD vs. HC. (C), Adult sample to classify medicated OCD vs. unmedicated OCD. (D) Pediatric sample to classify OCD vs. HC. (E), Pediatric sample to classify unmedicated OCD vs. HC. (F), Pediatric sample to classify medicated OCD vs. unmedicated OCD.
(A) [bookmark: _heading=h.2grqrue]Adult sample to classify OCD vs. HC. 
	Characteristics
	Train sample for diagnosis in adults
	Test sample for diagnosis in adults

	
	OCD sample
	HC sample
	OCD sample
	HC sample

	
	(n = 552)
	(n = 516)
	(n = 138)
	(n = 130)

	Age (years)
	31.6± 9.78
	30.8± 9.97
	30.9±9.71
	32.1±10.5

	OCD illness severity score
	24.9± 7.14
	
	25.5±7.02
	

	Duration of illness
	12.5± 11.1
	
	11.8±10.7
	

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	314 (58.5)
	302 (56.9)
	83 (60.14)
	78 (60)

	Medication use at time of scan
	207 (61.8)
	
	54 (39.13)
	

	Childhood-onset
	258 (47.3)
	
	70 (52.2)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	61 (73.6)
	
	15(10.87)
	

	  Major depression
	70 (12.7)
	
	14 (10.14)
	

	Current comorbid disorders
	
	
	
	

	  Anxiety
	55 (10.0)
	
	14 (10.14)
	

	  Major depression
	66 (12.0)
	
	11 (7.97)
	

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	328 (59.42)
	
	83 (60.14)
	

	 Contamination/cleaning
	281 (50.91)
	
	74 (53.62)
	

	  Symmetry/ordering
	299 (54.17)
	
	71 (51.45)
	

	  Sexual/religious
	181 (32.79)
	
	47 (34.06)
	

	  Hoarding
	92 (16.7)
	
	22 (15.94)
	



(B) [bookmark: _heading=h.vx1227] Adult sample to classify unmedicated OCD vs. HC.
	Characteristics
	Train sample for classification of unmedicated OCD from HC in adults
	Test sample for unmedicated OCD from HC in adults

	
	unmedicated OCD sample
	HC sample
	unmedicated OCD sample
	HC sample

	
	(n = 338)
	(n = 516)
	(n = 85)
	(n = 129)

	Age (years)
	31.4± 9.61
	30.5± 9.8
	29.5±8.26
	32.1±10.5

	OCD illness severity score
	25± 6.39
	
	25.2±6.5
	

	Duration of illness
	11.4± 11.0
	
	8.6±8.9
	

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	183 (54.14)
	303 (58.6)
	48 (56.5)
	77 (59.7)

	Medication use at time of scan
	338 (100)
	
	85 (100)
	

	Childhood-onset
	149 (44.5)
	
	32 (37.6)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	36 (10.65)
	
	11 (12.94)
	

	  Major depression
	38 (11.24)
	
	9 (10.59)
	

	Current comorbid disorders
	
	
	
	

	  Anxiety
	33 (9.8)
	
	10 (11.76)
	

	  Major depression
	21 (6.2)
	
	7 (8.24)
	

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	203 (60.06)
	
	43 (50.59)
	

	  Contamination/cleaning
	162 (47.93)
	
	39 (45.88)
	

	  Symmetry/ordering
	201 (59.47)
	
	50 (58.82)
	

	  Sexual/religious
	112 (33.14)
	
	13 (15.29)
	

	  Hoarding
	54 (15.98)
	
	20 (23.53)
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[bookmark: _heading=h.yveyiuov1wmk]
(C) Adult sample to classify medicated OCD vs. unmedicated OCD.
	Characteristics
	Train sample for classification of medicated OCD from unmedicated OCD in adults
	Test sample for medicated OCD from unmedicated OCD in adults

	
	medicated OCD sample
	unmedicated OCD sample
	medicated OCD sample
	unmedicated OCD 
sample

	
	(n = 209)
	(n = 228)
	(n = 52)
	(n = 85)

	Age (years)
	32.4± 10
	31± 9.31
	32.9±10.3
	30.7±9.68

	OCD illness severity score
	24.8± 8.2
	25.1± 6.38
	25.1±8.02
	24.8±6.5

	Duration of illness
	15.2± 11.3
	10.8± 10.4
	13.8±10.8
	10.8±11.7

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	129 (61.72)
	184 (84.44)
	33 (63.46)
	47 (55.3)

	Medication use at time of scan
	209 (100)
	
	85 (100)
	85 (100)

	Childhood-onset
	266 (49.4)
	
	60 (44.1)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	22 (10.53)
	35 (10.36)
	5 (9.62)
	12 (14.12)

	  Major depression
	25 (11.96)
	32 (9.47)
	11 (21.15)
	15 (17.65)

	Current comorbid disorders
	
	
	
	

	  Anxiety
	20 (9.57)
	31 (9.17)
	5 (9.62)
	12 (14.12)

	  Major depression
	36 (17.22)
	19 (5.62)
	12 (23.08)
	9 (10.59)

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	128 (61.24)
	200 (59.17)
	33 (63.46)
	46 (54.12)

	  Contamination/cleaning
	119 (56.94)
	165 (48.82)
	32 (61.54)
	36 (42.35)

	  Symmetry/ordering
	86 (41.15)
	195 (57.69)
	30 (57.69)
	56 (65.88)

	  Sexual/religious
	82 (39.23)
	99 (29.29)
	18 (34.62)
	26 (30.59)

	  Hoarding
	29 (13.88)
	58 (17.16)
	9 (17.31)
	16 (18.82)
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(D) Pediatric sample to classify OCD vs. HC.
	Characteristics
	Train sample for diagnosis in pediatrics
	Test sample for diagnosis in pediatrics

	
	
	

	
	OCD sample
	HC sample
	OCD sample
	HC sample

	
	(n = 113)
	(n = 140)
	(n = 35)
	(n = 29)

	Age (years)
	14.5± 2.24
	14.4± 2.48
	14.6±2.35
	14.2±2.34

	OCD illness severity score
	20.8± 8.03
	
	21.0±8.12
	

	Duration of illness
	3.00± 2.53
	
	2.98±2.29
	

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	77 (55)
	20 (59.14)
	83 (60.14)
	78 (60)

	Medication use at time of scan
	81 (57.86)
	
	24 (68.57)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	38 (27.14)
	
	10 (28.57)
	

	  Major depression
	17 (76.43)
	
	1 (2.86)
	

	Current comorbid disorders
	
	
	
	

	  Anxiety
	21 (15.0)
	
	8 (22.86)
	

	  Major depression
	21 (15.0)
	
	8 (22.86)
	

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	14 (10.0)
	
	1 (2.86)
	

	  Contamination/cleaning
	14 (10.0)
	
	2 (5.71)
	

	  Symmetry/ordering
	7 (5.0)
	
	0 (0)
	

	  Sexual/religious
	0 (0)
	
	0 (0)
	

	  Hoarding
	5 (3.57)
	
	1 (2.86)
	



[bookmark: _heading=h.4f1mdlm]

(E) Pediatric sample to classify unmedicated OCD vs. HC.
	Characteristics
	Train sample for classification of unmedicated OCD from HC in pediatrics
	Test sample for unmedicated OCD from HC in pediatrics

	
	unmedicated OCD sample
	HC sample
	unmedicated OCD sample
	HC sample

	
	(n = 56)
	(n = 95)
	(n = 14)
	(n = 24)

	Age (years)
	13.3± 2.31
	13,9± 2.36
	14.5±2.32
	14.1±2.77

	OCD illness severity score
	20.8± 8.10
	
	17.7±8.91
	

	Duration of illness
	2.82± 2.47
	
	2.9±2.44
	

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	33 (58.93)
	52 (54.74)
	6 (42.86)
	13 (54.17)

	Medication use at time of scan
	0 (0.0)
	
	0 (0.0)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	10 (17.86)
	
	2 (14.29)
	

	  Major depression
	2 (3.57)
	
	2 (14.29)
	

	Current comorbid disorders
	
	
	
	

	  Anxiety
	3 (5.36)
	
	1 (7.14)
	

	  Major depression
	0 (0.0)
	
	0 (0.0)
	

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	7 (12.5)
	
	2 (21.43)
	

	  Contamination/cleaning
	8 (14.29)
	
	1 (7.14)
	

	  Symmetry/ordering
	3 (5.36)
	
	0 (0.0)
	

	  Sexual/religious
	0 (0.0)
	
	0 (0.0)
	

	  Hoarding
	0 (0.0)
	
	0 (0.0)
	





(F) Pediatric sample to classify medicated OCD vs. unmedicated OCD. 
	Characteristics
	Train sample for classification of medicated OCD from unmedicated OCD in pediatrics
	Test sample for medicated OCD from unmedicated OCD in pediatrics


	
	medicated OCD sample
	unmedicated OCD sample
	medicated OCD sample
	unmedicated OCD sample

	
	(n = 84)
	(n = 56)
	(n = 21)
	(n = 14)

	Age (years)
	15.2± 1.9
	13.4± 2.4
	14.5±2.24
	14.1±2.13

	OCD illness severity score
	21.8± 8.10
	19.7± 8.66
	18.9±6.42
	22.2±6.56

	Duration of illness
	2.96± 8.10
	2.65± 1.90
	18.9±6.42
	3.89±4.54

	
	N (%)
	N (%)
	N (%)
	N (%)

	Male
	47 (55.95)
	29 (51.79)
	11 (52.38)
	10 (71.43)

	Medication use at time of scan
	84 (100)
	
	21 (100)
	

	Lifetime diagnosis
	
	
	
	

	  Anxiety
	56 (55.36)
	31 (55.36)
	8 (38.1)
	1 (7.14)

	  Major depression
	11 (13.10)
	4 (7.14)
	3 (14.29)
	0 (0.0)

	Current comorbid disorders
	
	
	
	

	  Anxiety
	19 (22.62)
	4 (7.14)
	6 (28.57)
	0 (0.0)

	  Major depression
	5 (70.24)
	0 (0.0)
	1 (4.76)
	0 (0.0)

	OCD symptom dimension
	
	
	
	

	  Aggressive/checking
	5 (5.95)
	6 (10.71)
	1 (4.76)
	3 (21.43)

	  Contamination/cleaning
	6 (45.24)
	7 (12.5)
	1 (4.76)
	2 (14.29)

	  Symmetry/ordering
	4 (40.48)
	2 (35.71)
	0 (0.0)
	1 (7.14)

	  Sexual/religious
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	  Hoarding
	1 (1.19)
	3 (5.36)
	1 (4.76)
	1 (7.14)
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Supplementary Table 3. Performance of OCD classification applied NeuroComBat harmonization with covariates (age, sex). (95% confidence interval) (A) Adult sample applied NeuroComBat with covariates (age, sex), (B) Pediatric sample applied NeuroComBat with covariates (age, sex). 
(A) [bookmark: _heading=h.19c6y18]Adult sample applied NeuroComBat with covariates (age, sex) 
	
	OCD (N = 690) 
vs. HC (N = 646)
	unmedicated OCD (N = 429) vs. HC (N = 646)
	unmedicated OCD (N = 429) 
vs. medicated OCD (N = 261)

	
	Discovery set
	Replication set
	Discovery set
	Replication set
	Discovery set
	Replication set

	ROC-AUC
	61.61 ± 6.53
	68.27 ± 3.74
	67.2 ± 5.82
	51.35 ± 4.11
	64.36 ± 9.31
	61.76 ± 5.02

	Accuracy (%)
	63.1 ± 4.69
	69.63 ± 3.10
	68.9 ± 6.28
	55.6 ± 3.83
	63.26 ± 10.02
	63.5 ± 5.20

	Sensitivity (%)
	64.4 ± 14.44
	51.8 ± 19.80
	76.21 ± 8.46
	56.47 ± 11.39
	55.44 ± 19.11
	50 ± 21.58

	Specificity (%)
	61.67 ± 17.46
	81.4 ± 3.98
	62.82 ± 16.88
	55.04 ± 14.62
	82.44 ± 7.68
	71.8 ± 11.99

	For the classification of medication status among OCD patients, some sites (i.e., Amsterdam, Shanghai) containing only unmedicated OCD were excluded from the discovery set.



(B) Pediatric sample, NeuroComBat with covariates (age, sex)
	
	OCD (N = 175) 
vs. HC (N = 142)
	unmedicated OCD (N = 70) 
vs. HC (N = 142)
	unmedicated OCD (N = 105) 
vs. medicated OCD (N = 70)

	
	Discovery set
	Replication set
	Discovery set
	Replication set
	Discovery set
	Replication set

	ROC-AUC
	53.85 ± 11.71
	63.74 ± 7.12
	58.02 ± 13.41
	44.05 ± 10.79
	63.24 ± 0.34
	54.76 ± 10.28

	Accuracy (%)
	60.15 ± 9.87
	64.06 ± 6.40
	58.32 ± 12.80
	68.42 ± 4.02
	65.65 ± 0.36
	60 ± 8.72

	Sensitivity (%)
	51.7 ± 22.96
	65.7 ± 14.60
	76.83 ± 11.82
	14.29 ± 43.73
	70.2 ± 1.69
	52.38 ± 19.45

	Specificity (%)
	69.06 ± 14.87
	62.07 ± 17.62
	59.22 ± 2.26
	100
	68.96 ± 2.15
	71.43 ± 14.58

	For the classification of medication status among OCD patients, some sites (i.e., Calgary) containing only unmedicated OCD were excluded from the discovery set.
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Supplementary Table 4. Top 10 features of diagnosis classification models. (A) Classification of OCD from HC in adult samples (OCD: N = 690, HC: N = 646). (B) Classification of OCD from HC in pediatric samples (OCD: N = 175, HC: N = 142). (C) Classification of unmedicated OCD from HC in adult samples (unmedicated OCD: N = 429, HC: N = 646). (D) Classification of unmedicated OCD from HC in pediatric samples (unmedicated OCD: N = 70, HC: N = 142) 
To further investigate the effect of diagnosis and medication effect, we applied a machine learning interpretation method, K-LIME (K-Local Interpretable Model-agnostic Explanation), to the classification models. These interpretation models accounted for the variance of the best machine learning models ranging from 45.69% to 63.8% (Supplementary Table 4, 5)
(A) Classification of OCD from HC in adult samples (OCD: N = 690, HC: N = 646)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Right Superior corona radiata
	MD
	1.000

	2
	Age
	.
	0.997

	3
	Left Posterior thalamic radiation
	FA
	0.978

	4
	Genu of corpus callosum
	MD
	0.900

	5
	Bilateral Posterior thalamic radiation
	FA
	0.863

	6
	Left Sagittal stratum
	FA
	0.716

	7
	Bilateral Posterior limb of internal capsule
	FA
	0.703

	8
	Bilateral Superior longitudinal fasciculus
	FA
	0.670

	9
	Left Posterior limb of internal capsule
	AD
	0.660

	10
	Bilateral Superior longitudinal fasciculus
	MD
	0.617



(B) Classification of OCD from HC in pediatric samples (OCD: N = 175, HC: N = 142)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Left Cingulum (hippocampus)
	MD
	1.000

	2
	Bilateral Uncinate fasciculus
	MD
	0.886

	3
	Right Fornix and Stria terminalis
	FA
	0.833

	4
	Right External capsule
	AD
	0.829

	5
	Bilateral Cingulum (hippocampus)
	AD
	0.815

	6
	Right Corticospinal tract
	FA
	0.788

	7
	Left Anterior corona radiata
	AD
	0.778

	8
	Left Corticospinal tract
	FA
	0.730

	9
	Bilateral Fornix and Stria terminalis
	FA
	0.715

	10
	Right Retrolenticular part of internal capsule
	MD
	0.707 



(C) Classification of unmedicated OCD from HC in adult sample (unmedicated OCD: N = 429, HC: N = 646)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Age
	.
	1.000

	2
	Bilateral Fornix and Stria terminalis
	RD
	0.908

	3
	Genu of corpus callosum
	RD
	0.880

	4
	Right Posterior limb of internal capsule
	FA
	0.748

	5
	Right Inferior fronto-occipital fasciculus
	AD
	0.739

	6
	Bilateral Posterior limb of internal capsule
	FA
	0.696

	7
	Corpus Callosum
	AD
	0.660

	8
	Left Posterior limb of internal capsule
	AD
	0.642

	9
	Left Posterior limb of internal capsule
	FA
	0.638

	10
	Right Uncinate fasciculus
	AD
	0.459



(D) Classification of unmedicated OCD from HC in pediatric samples (unmedicated OCD: N = 70, HC: N = 142)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Splenium of corpus callosum
	FA
	1.000

	2
	Bilateral Retrolenticular part of internal capsule
	FA
	0.826

	3
	Left Inferior fronto-occipital fasciculus
	AD
	0.766

	4
	Right Sagittal stratum
	FA
	0.756

	5
	Left Anterior limb of internal capsule
	AD
	0.750

	6
	Bilateral Sagittal stratum
	FA
	0.729

	7
	Left Uncinate fasciculus
	FA
	0.727

	8
	Bilateral Superior fronto-occipital fasciculus
	FA
	0.718

	9
	Left Posterior limb of internal capsule
	FA
	0.715

	10
	Left Superior fronto-occipital fasciculus
	FA
	0.703
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[bookmark: _heading=h.nmf14n]Supplementary Table 5. Top 20 features of medication classification models. (A) Classification model of medicated OCD from unmedicated OCD in adult samples (medicated OCD: N = 261, unmedicated OCD: N = 429). (B) Classification model of medicated OCD from unmedicated OCD in pediatric samples (medicated OCD: N = 70, unmedicated OCD: N = 105)
(A) Classification model of medicated OCD from unmedicated OCD in adult samples (medicated OCD: N = 261, unmedicated OCD: N = 429)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Corpus Callosum
	AD
	1.000

	2
	Left Posterior limb of internal capsule
	FA
	0.726

	3
	Average FA
	FA
	0.476

	4
	Right Inferior fronto-occipital fasciculus
	AD
	0.308

	5
	Bilateral Fornix and Stria terminalis
	MD
	0.308

	6
	Bilateral Cingulum (hippocampus)
	RD
	0.267

	7
	Genu of corpus callosum
	FA
	0.261

	8
	Average RD
	RD
	0.253

	9
	Genu of corpus callosum
	AD
	0.228

	10
	Right Cingulum (hippocampus)
	RD
	0.222 



(B) Classification of medicated OCD from unmedicated OCD in pediatric samples (medicated OCD: N = 70, unmedicated OCD: N = 105)
	Rank
	Feature
	DTI Metric
	Weight

	1
	Bilateral Fornix (cres)/Stria terminalis
	AD
	1.000

	2
	Left Anterior corona radiata
	RD
	0.971

	3
	Bilateral Cingulum (cingulate gyrus)
	AD
	0.854

	4
	Bilateral Uncinate fasciculus
	AD
	0.833

	5
	Right Cingulum (cingulate gyrus)
	AD
	0.800

	6
	Bilateral Cingulum (hippocampus)
	AD
	0.791

	7
	Left Internal capsule
	AD
	0.790

	8
	Bilateral Posterior limb of internal capsule
	FA
	0.722

	9
	Right Anterior limb of internal capsule
	FA
	0.692

	10
	Left Anterior limb of internal capsule
	AD
	0.685 
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[bookmark: _heading=h.1mrcu09]Supplementary Table 6. Top 20 features to classify diagnosis derived from LIME.  (A) Classification of OCD from HC in adult samples (OCD: N = 690, HC: N = 646), (B) Classification of OCD from HC in pediatric samples (OCD: N = 175, HC: N = 142), (C) Classification of unmedicated OCD (N = 429) and HC (N = 646) in adult samples.
[bookmark: _heading=h.46r0co2](A) Classification of OCD from HC in adult samples (OCD: N = 690, HC: N = 646)
	
	Features positively associated 
with adult OCD
	Features negatively associated 
with adult OCD

	Rank
	Feature
	DTI
Index
	Weight
	Feature
	DTI
Index
	Weight

	1
	Bilateral Corticospinal tracts
	RD
	0.091
	Corpus callosum
	AD
	0.039

	2
	Bilateral Posterior limb of internal capsule
	FA
	0.069
	Corpus callosum
	MD
	0.036

	3
	Corpus callosum
	FA
	0.050
	Bilateral Superior corona radiata
	FA
	0.036

	4
	Bilateral Internal capsule
	FA
	0.045
	Right Fornix/Stria terminalis
	RD
	0.035

	5
	Bilateral Corona radiata
	FA
	0.044
	Right Corona radiata
	AD
	0.035

	6
	Bilateral Fornix/Stria terminalis
	MD
	0.038
	Bilateral Internal capsule
	AD
	0.033

	7
	Right Posterior limb of internal capsule
	AD
	0.035
	Bilateral Uncinate fasciculus
	RD
	0.033

	8
	Bilateral Internal capsule
	RD
	0.033
	Bilateral Fornix/Stria terminalis
	AD
	0.032

	9
	Bilateral Anterior corona radiata
	RD
	0.030
	Bilateral Superior corona radiata
	FA
	0.032

	10
	Bilateral Superior corona radiata
	AD
	0.029
	Bilateral Anterior corona radiata
	AD
	0.031

	The interpretation model accounts for 45.69% of the variance



(B) Classification of OCD from HC in pediatric samples  (OCD: N = 175, HC: N = 142)
	
	Features positively associated 
with pediatric OCD
	Features negatively associated 
with pediatric OCD

	Rank
	Feature
	DTI
Index
	Weight
	Feature
	DTI
Index
	Weight

	1
	Left Posterior thalamic radiation
	RD
	0.350
	Left Posterior thalamic radiation
	AD
	0.370

	2
	Right Retrolenticular part of the internal capsule
	MD
	0.330
	Right External capsule
	AD
	0.310

	3
	Left Fornix/Stria terminalis
	AD
	0.330
	Bilateral Superior corona radiata
	FA
	0.280

	4
	Right Posterior thalamic radiation
	AD
	0.310
	Left Cingulum cingulate gyrus part
	RD
	0.270

	5
	Left Uncinate fasciculus
	RD
	0.30
	Right Anterior limb of internal capsule
	RD
	0.260

	6
	Bilateral Inferior fronto-occipital fasciculus
	RD
	0.280
	Left Anterior corona radiata
	RD
	0.250

	7
	Right External capsule
	MD
	0.270
	Bilateral Inferior fronto-occipital fasciculus
	FA
	0.250

	8
	Right External capsule
	RD
	0.260
	Right Posterior thalamic radiation
	RD
	0.250

	9
	Right Cingulum cingulate gyrus part
	RD
	0.260
	Left Sagittal stratum
	MD
	0.240

	10
	Corpus callosum
	FA
	0.260
	Left Retro Lenticular part of internal capsule
	MD
	0.240

	The interpretation model accounts for 47.12% of the variance.



[bookmark: _heading=h.2lwamvv](C) Classification of unmedicated OCD (N = 429) and HC (N = 646) in adult samples
	
	Features positively associated 
with unmedicated OCD
	Features negatively associated 
with unmedicated OCD

	Rank
	Feature
	DTI
Index
	Weight
	Feature
	DTI
Index
	Weight

	1
	Bilateral Posterior limb of internal capsule
	FA
	0.200
	Bilateral Cingulum cingulate gyrus part
	MD
	0.130

	2
	Bilateral Cingulum hippocampal part
	MD
	0.170
	Right Cingulum hippocampal part
	RD
	0.130

	3
	Bilateral Posterior limb of internal capsule
	MD
	0.120
	Left Posterior thalamic radiation
	RD
	0.088

	4
	Left Posterior thalamic radiation
	MD
	0.100
	Right Fornix/Stria terminalis
	RD
	0.083

	5
	Bilateral Corona radiata
	FA
	0.093
	Bilateral Cingulum hippocampal part
	AD
	0.080

	6
	Bilateral Posterior limb of internal capsule
	RD
	0.090
	Bilateral Posterior corona radiata
	MD
	0.075

	7
	Bilateral Corona radiata
	AD
	0.085
	Bilateral Anterior corona radiata
	AD
	0.071

	8
	Right Posterior limb of internal capsule
	RD
	0.080
	Bilateral Fornix/Stria terminalis
	MD
	0.068

	9
	Right Cingulum cingulate gyrus part
	MD
	0.072
	Bilateral Superior corona radiata
	FA
	0.064

	10
	Right Cingulum hippocampal part
	MD
	0.070
	Corpus callosum
	MD
	0.056

	Note that the target class is unmedicated OCD.
The interpretation model accounts for 63.8% of the variance.



[bookmark: _heading=h.111kx3o]Supplementary Table 7. Top 20 features to differentiate between adult unmedicated OCD (N = 429) and adult medicated OCD (N = 261) derived from LIME. 
	
	Features positively associated 
with OCD medication
	Features negatively associated 
with OCD medication

	Rank
	Feature
	DTI 
Index
	Weight
	Feature
	DTI 
Index
	Weight

	1
	Bilateral Posterior corona radiata
	RD
	0.005
	Corpus callosum
	AD
	0.008

	2
	Bilateral Posterior limb of internal capsule
	RD
	0.004
	Average RD
	0.007

	3
	Bilateral Superior corona radiata
	RD
	0.007
	Left Posterior limb of internal capsule
	FA
	0.005

	4
	Right Inferior fronto-occipital fasciculus
	AD
	0.002
	Corpus callosum
	MD
	0.004

	5
	Right Posterior corona radiata
	MD
	0.002
	Bilateral Anterior corona radiata
	MD
	0.003

	6
	Splenium of corpus callosum
	MD
	0.002
	Right Anterior limb of internal capsule
	MD
	0.003

	7
	Splenium of corpus callosum
	AD
	0.002
	Right Internal capsule
	RD
	0.003

	8
	Bilateral Superior corona radiata
	AD
	0.002
	Bilateral Superior corona radiata
	FA
	0.002

	9
	Splenium of corpus callosum
	RD
	0.002
	Bilateral Corticospinal tract
	RD
	0.002

	10
	Left Posterior thalamic radiation
	MD
	0.002
	Right Fornix/Stria terminalis
	FA
	0.002

	Note that the target class is medicated OCD.
The interpretation model accounts for 59.8% of the variance.
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[bookmark: _heading=h.206ipza]Supplementary Table 8. Performance of adult-trained models in pediatric OCD prediction – mean with 95% confidence interval.
	[bookmark: _heading=h.4k668n3]
	[bookmark: _heading=h.2zbgiuw]OCD vs. HC

	
	[bookmark: _heading=h.1egqt2p]Trained, validated 
on adult samples
	[bookmark: _heading=h.3ygebqi]Tested 
on pediatric samples

	[bookmark: _heading=h.2dlolyb]ROC-AUC
	63.91 (52.4-72.3)
	55.81 (49.5-62.2)

	[bookmark: _heading=h.sqyw64]Accuracy (%)
	64.81 (57.1-75.0)
	57.41 (51.7-63.4)

	[bookmark: _heading=h.3cqmetx]Sensitivity (%)
	65.2 (33.2-91.4)
	52.57 (19.4-80)

	[bookmark: _heading=h.1rvwp1q]Specificity (%)
	64.47 (35.8-91.6)
	63.38 (34.5-92.3)



As a secondary analysis, we assessed differences in matter microstructure between adult OCD and pediatric OCD participants. We tested the generalizability of the model trained on the adult samples (N=1,336; OCD: 690, HC: 640) to the pediatric samples (N=317; OCD: 175, HC: 142). The model trained on adult samples showed moderately accurate performance in classifying adult OCD participants from HCs (ROC-AUC = 63.91, 95% CI = 52.4-72.3). This model provided lower performance when applied to pediatric samples (ROC-AUC =55.81, 95% CI =49.5-62.2). 
	Rank
	Feature
	DTI
	Weight

	
	
	Index
	

	1
	R Inferior fronto-occipital fasciculus
	FA
	1.000

	2
	L Posterior thalamic radiation
	FA
	0.872

	3
	L Posterior limb of internal capsule
	AD
	0.826

	4
	L Posterior corona radiata
	FA
	0.750

	5
	L Uncinate fasciculus
	FA
	0.377

	6
	R Superior longitudinal fasciculus
	RD
	0.316






[bookmark: _heading=h.4bvk7pj]Supplementary Figure 1. Leave-one-site-out cross-validation.
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SupplemnetarySupplementary Figure 4. Feature importance plot of the diagnosis and medication models in adult (Left) and pediatric (Right) samples. (A), relative importance plot of OCD vs. HC model. (B), the relative importance of unmedicated OCD vs. HC model. (C), relative importance plot of medicated OCD vs. unmedicated OCD model. The top 10 features are represented.
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B. unmedicated OCD vs. HC
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C. medicated OCD vs. unmedicated OCD
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