Supplementary Material

Abbreviations:
· EA: External Assessor
· PEA: Percent Exact Agreement
· PCA: Percent Close Agreement (difference within 1 score)
· Kappa: Quadratic weighted Cohen’s kappa
Table S1: Osteophyte grade distribution in failed versus successful ARTHUR scans
	Metric
	ARTHUR scan failed
 (n = 133 joints)
	ARTHUR scan succeeded
(n = 703 joints)

	Grade 0, n (%)
	30 (22.6)
	198 (28.2)

	Grade 1, n (%)
	56 (42.1)
	321 (45.7)

	Grade 2, n (%)
	35 (26.3)
	113 (16.1)

	Grade 3, n (%)
	12 (9.0)
	71 (10.1)

	% with OA Grade ≥ 2 (by EA)
	35.3
	26.2

	Mean OA score (SD)
	1.2 (0.9)
	1.1 (0.9)


Fisher’s exact test for proportion ≥ grade 2: p = 0.034. Mann–Whitney U test for mean OA score: p = 0.064. Chi-squared test for full grade distribution: p = 0.039. 
OA grades assigned by the EA on rheumatologist-acquired images.






Table S2: Performance on a joint level
This table shows the agreement (Kappa, PEA, PCA) for each joint type (MCP, PIP, DIP) across the three primary comparisons.
	Comparison
	Joint Type
	Kappa (95% CI)
	PEA (95% CI)
	PCA (95% CI)

	Rheumatologist vs. EA
	MCP
	0.76 (0.71–0.80)
	62.00 (56.24–67.52)
	99.33 (97.61–99.92)

	
	PIP
	0.70 (0.65–0.74)
	55.22 (49.37–60.97)
	98.99 (97.08–99.79)

	
	DIP
	0.55 (0.48–0.62)
	38.66 (32.43–45.16)
	93.28 (89.31–96.11)

	ARTHUR+DIANA vs. Rheumatologist
	MCP
	0.44 (0.33–0.54)
	52.14 (46.12–58.12)
	88.57 (84.25–92.05)

	
	PIP
	0.55 (0.46–0.63)
	52.82 (46.83–58.74)
	92.96 (89.33–95.65)

	
	DIP
	0.47 (0.35–0.58)
	56.68 (49.81–63.37)
	90.32 (85.59–93.91)

	ARTHUR+DIANA vs. EA
	MCP
	0.50 (0.39–0.60)
	56.79 (50.76–62.67)
	93.93 (90.46–96.42)

	
	PIP
	0.54 (0.44–0.62)
	39.15 (33.40–45.12)
	93.24 (89.64–95.88)

	
	DIP
	0.32 (0.24–0.40)
	24.31 (18.77–30.56)
	82.57 (76.87–87.36)





Table S3: Agreement matrix of ARTHUR+DIANA predictions versus the External Assessor (EA)
The matrix shows the raw counts for each osteophyte grade.
	ARTHUR+DIANA ↓ / EA →
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Total

	Grade 0
	197
	14
	3
	1
	215

	Grade 1
	263
	82
	11
	0
	356

	Grade 2
	38
	60
	24
	9
	131

	Grade 3
	18
	14
	26
	19
	77

	Total
	516
	170
	64
	29
	779



Table S4: Agreement matrix of rheumatologist’s evaluations versus the External Assessor (EA)
The matrix compares the primary rheumatologist with the external assessor.
	Rheumatologist ↓ / EA →
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Total

	Grade 0
	199
	29
	0
	0
	228

	Grade 1
	179
	153
	44
	1
	377

	Grade 2
	10
	49
	76
	12
	147

	Grade 3
	2
	8
	59
	14
	83

	Total
	390
	239
	179
	27
	835






Table S5: Agreement at a Patient Level (Presence vs. Absence of Osteophytes)
	Metric
	Rheumatologist vs. EA
	ARTHUR+DIANA vs. EA

	Patient Agreement (95% CI)
	100.0 (88.4 to 100.0)
	86.7 (69.3 to 96.2)



Table S6: Osteophyte presence distribution at a patient level
	Classification
	Rheumatologist (%)
	ARTHUR+DIANA (%)
	EA (%)

	Absence of osteophytes
	3.3
	10.0
	3.3

	Presence of osteophytes
	96.7
	90.0
	96.7



 Table S7: DIANA agreement with the rheumatologist stratified by human expert concordance
	Metric
	Concordant subset (Rheumatologist = EA, n = 415)
	Discordant subset (Rheumatologist ≠ EA, n = 363)

	PEA, % (95% CI)
	55.2 (50.4–60.0)
	52.1 (46.9–57.2)

	PCA, % (95% CI)
	94.5 (92.3–96.7)
	86.2 (82.7–89.8)

	Binary agreement, % (95% CI)
	86.0 (82.7–89.4)
	76.6 (72.2–80.9)

	Quadratic weighted κ (95% CI)
	0.51 (0.42–0.59)
	0.46 (0.38–0.54)


Concordant: the rheumatologist and EA assigned the same osteophyte grade. Discordant: grades differed. The EA reference was defined as the maximum of the EA’s grades on rheumatologist-acquired and ARTHUR-acquired images. Binary classification: grades 0–1 = normal, grades 2–3 = pathological. PEA: Percent Exact Agreement; PCA: Percent Close Agreement. N = 778 joints with scores available from all three assessors.
Supplementary Table S8: The three binary 2×2 classification tables  A-C
Table A: ARTHUR+DIANA vs. EA (N = 779)
	
	EA Normal (0–1)
	EA Pathological (2–3)
	Total

	DIANA Normal (0–1)
	556
	130
	686

	DIANA Pathological (2–3)
	15
	78
	93

	Total
	571
	208
	779


Sensitivity: 37.5%. Specificity: 97.4%. Binary agreement: 81.4%.

Table B: Rheumatologist vs. EA (N = 835)
	
	EA Normal (0–1)
	EA Pathological (2–3)
	Total

	Rheumatologist Normal (0–1)
	560
	69
	629

	Rheumatologist Pathological (2–3)
	45
	161
	206

	Total
	605
	230
	835


Sensitivity: 70.0%. Specificity: 92.6%. Binary agreement: 86.3%.

Table C: ARTHUR+DIANA vs. Rheumatologist (N = 781)
	
	Rheumatologist Normal (0–1)
	Rheumatologist Pathological (2–3)
	Total

	DIANA Normal (0–1)
	568
	120
	688

	DIANA Pathological (2–3)
	24
	69
	93

	Total
	592
	189
	781


Sensitivity: 36.5%. Specificity: 95.9%. Binary agreement: 81.6%.
Table S9: Decomposition of sources of variability
	Comparison
	Image source
	Variability isolated
	κ (quad.)
	N joints

	DIANA vs EA
	Same (ARTHUR)
	Grading
	0.57
	703

	Rheumatologist vs EA
	Same (manual)
	Grading
	0.70
	815

	EA (ARTHUR) vs EA (manual)
	Different (same rater)
	Acquisition
	0.74
	683

	DIANA vs Rheumatologist
	Different (diff. raters)
	Both
	0.49
	781


Quadratic weighted Cohen’s kappa. Grading variability was isolated by comparing raters on identical image sets. Acquisition variability was isolated by comparing the EA’s scores across ARTHUR-acquired and rheumatologist-acquired images of the same joints.

