Supplementary Data 2.0 for:
ISSLS PRIZE in Clinical Science 2023: comparison of degenerative MRI features of the intervertebral disc between those with and without chronic low back pain. 
An exploratory study of two large female populations using automated annotation

	Symptomatic (OSCLMRIC) - Pfirrmann and herniations

	MRI Imaging features
	Caudal Lumbar (L5/S1, L4/L5)
	Rostral Lumbar (L1/L2, L2/L3)

	Age ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total number of subjects
	121
	203
	179
	155
	105
	763
	121
	203
	179
	155
	105
	763

	Total number of discs
	242
	406
	358
	310
	210
	1526
	242
	406
	358
	310
	210
	1526

	Number of discs with Pfirrmann-1,2
	75
	115
	66
	35
	9
	300
	222
	349
	230
	108
	17
	926

	Number of discs with Pfirrman-3
	64
	123
	113
	89
	38
	427
	15
	35
	69
	90
	49
	258

	Number of discs with Pfirrmann-4,5
	103
	168
	179
	186
	163
	799
	5
	22
	59
	112
	144
	342

	Number of Discs with Herniations
	99
	114
	74
	61
	31
	379
	8
	6
	10
	15
	12
	51

	
Number of discs Pfirrman-1,2 with herniations
	
3
	
1
	
0
	
2
	
0
	
6
	
2
	
2
	
0
	
0
	
0
	
4

	
Number of discs Pfirrman-3 with herniations
	
24
	
32
	
18
	
10
	
4
	
88
	
4
	
1
	
3
	
5
	
2
	
15

	
Number of discs Pfirrman-4,5 with herniations
	
72
	
81
	
56
	
49
	
27
	
285
	
2
	
3
	
7
	
10
	
10
	
32



Table S1a. The number of discs in the Symptomatic group found with herniations. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.
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	Asymptomatic (TwinsUK)

	MRI Imaging Features
	Caudal Lumbar (L4/L5, L5/S1)
	Rostral Lumbar (L1/2, L2/3)

	Age Ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total Number of Subjects
	9
	239
	251
	171
	31
	701
	9
	239
	251
	171
	31
	701

	Total Number of Discs
	18
	478
	502
	342
	62
	1402
	18
	478
	502
	342
	62
	1402

	Number of Discs with Herniations
	1
	42
	52
	21
	1
	117
	0
	3
	14
	8
	0
	25

	Number of discs Pfirrmann-
1+2
	11
	260
	163
	68
	6
	508
	16
	429
	370
	134
	11
	960

	Number of discs Pfirrmann- 3
	4
	134
	175
	108
	10
	431
	1
	34
	92
	113
	15
	255

	Number of discs Pfirrmann-
4+5
	3
	84
	164
	166
	46
	463
	1
	15
	40
	95
	36
	187

	Number of discs Pfirrmann-
1+2 with herniations
	0
	1
	1
	0
	0
	2
	0
	1
	2
	1
	0
	4

	Number of discs Pfirrmann- 3 with herniations
	1
	25
	24
	4
	0
	54
	0
	1
	6
	3
	0
	10

	Number of discs Pfirrmann- 4+5 with hernations
	0
	16
	30
	19
	4
	69
	0
	1
	7
	4
	2
	14



Table S1b. The number of discs in the Asymptomatic group found with herniations. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.

	Symptomatics (OSCLMRIC)

	MRI Imaging features
	Caudal Lumbar (L5/S1, L4/L5)
	Rostral Lumbar (L1/L2, L2/L3)

	Age ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total number of subjects
	121
	203
	179
	155
	105
	763
	121
	203
	179
	155
	105
	763

	Total number of endplates
	484
	812
	716
	620
	420
	3052
	484
	812
	716
	620
	420
	3052

	
Number of endplates adjacent to discs with Pfirrmann-1,2
	
150
	
230
	
132
	
70
	
18
	
600
	
444
	
698
	
460
	
216
	
34
	
1852

	
Number of endplates adjacent to discs with Pfirrman-3
	
128
	
246
	
226
	
178
	
76
	
854
	
30
	
70
	
138
	
180
	
98
	
516

	
Number of endplates adjacent to discs with Pfirrmann-4,5
	
206
	
336
	
358
	
372
	
326
	
1598
	
10
	
44
	
118
	
224
	
288
	
684

	
Number of Endplates with Marrow Signs
	
154
	
258
	
263
	
274
	
239
	
1188
	
7
	
16
	
49
	
114
	
147
	
333

	
Number of Endplates with marrow signs adjacent to discs with Pfirrman-1,2
	
0
	
2
	
0
	
1
	
1
	
4
	
0
	
1
	
1
	
4
	
0
	
6

	
Number of Endplates with marrow signs adjacent to discs with Pfirrman-3
	
10
	
23
	
17
	
30
	
11
	
91
	
2
	
2
	
3
	
16
	
4
	
27

	
Number of Endplates with marrow signs adjacent to discs with Pfirrman-4,5
	
144
	
233
	
246
	
243
	
227
	
1093
	
5
	
13
	
45
	
94
	
143
	
300



Table S2a. The number of end plates in the Symptomatic group found with marrow changes. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.

	Asymptomatic (TwinsUK)
	

	MRI Imaging Features
	Caudal Lumbar (L4/L5, L5/S1)
	Rostral Lumbar (L1/2, L2/3)
	

	Age Ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total Number of Subjects
	9
	239
	251
	171
	31
	701
	9
	239
	251
	171
	31
	701

	Total Number of Endplates
	36
	956
	1004
	684
	124
	2804
	36
	956
	1004
	684
	124
	2804

	Number of Endplates with Marrow signs
	2
	109
	215
	237
	81
	644
	0
	14
	40
	87
	41
	182

	Number of Discs with Pfirrmann-1+2
	11
	260
	163
	68
	6
	508
	16
	429
	370
	134
	11
	960

	Number of Discs with Pfirrmann-3
	4
	134
	175
	108
	10
	431
	1
	34
	92
	113
	15
	255

	Number of Discs with Pfirrmann-4+5
	3
	84
	164
	166
	46
	463
	1
	15
	40
	95
	36
	187

	Number of endplates adjacent to disc Pfirrmann- 1+2 and Marrow signs
	0
	0
	0
	2
	0
	2
	0
	0
	1
	1
	0
	2

	Number of endplates adjacent to disc Pfirrmann-3 with Marrow signs
	0
	13
	11
	14
	3
	41
	0
	1
	10
	8
	3
	22

	Number of endplates adjacent to disc Pfirrmann- 4+5 with
Marrow signs
	2
	96
	204
	221
	78
	601
	0
	13
	29
	78
	38
	158



Table S2b. The number of end plates in the Asymptomatic group found with marrow changes. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.

	Symptomatic (OSCLMRIC)

	MRI Imaging features
	Caudal Lumbar (L5/S1, L4/L5)
	Rostral Lumbar (L1/L2, L2/L3)

	Age ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total number of subjects
	121
	203
	179
	155
	105
	763
	121
	203
	179
	155
	105
	763

	Total number of endplates
	484
	812
	716
	620
	420
	3052
	484
	812
	716
	620
	420
	3052

	Number of endplates adjacent to discs with Pfirrmann-1,2
	
150
	
230
	
112
	
70
	
18
	
580
	
444
	
698
	
460
	
216
	
34
	
1852

	Number of endplates adjacent to discs with Pfirrman-3
	
128
	
246
	
226
	
178
	
76
	
854
	
30
	
70
	
138
	
180
	
98
	
516

	Number of endplates adjacent to discs with Pfirrmann-4,5
	
206
	
336
	
358
	
372
	
326
	
1598
	
10
	
44
	
118
	
224
	
288
	
684

	Number of Endplates with Defects
	51
	64
	70
	86
	90
	361
	83
	114
	124
	130
	169
	620

	
Number of Endplates with Defects adjacent to discs with Pfirrman-1,2
	
2
	
1
	
1
	
0
	
0
	
4
	
60
	
58
	
30
	
9
	
7
	
164

	Number of Endplates with Defects adjacent to discs with Pfirrman-3
	
2
	
6
	
2
	
3
	
0
	
13
	
17
	
27
	
30
	
35
	
21
	
130

	Number of Endplates with Defects adjacent to discs with Pfirrman-4,5
	
47
	
57
	
67
	
83
	
90
	
344
	
6
	
29
	
64
	
86
	
141
	
326



Table S3a. The number of end plates in the Symptomatic group found with endplate defects. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.

	Asymptomatic (TwinsUK)

	MRI Imaging Features
	Caudal Lumbar (L4/L5, L5/S1)
	Rostral Lumbar (L1/2, L2/3)

	Age Ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total Number of Subjects
	9
	239
	251
	171
	31
	701
	9
	239
	251
	171
	31
	701

	Total Number of Endplates
	36
	956
	1004
	684
	124
	2804
	36
	956
	1004
	684
	124
	2804

	Number of Endplates with Endplate defects
	0
	32
	41
	46
	24
	143
	0
	106
	135
	159
	39
	439

	Number of Discs with Pfirrmann-1+2
	11
	260
	163
	68
	6
	508
	16
	429
	370
	134
	11
	960

	Number of Discs with
Pfirrmann-3
	4
	134
	175
	108
	10
	431
	1
	34
	92
	113
	15
	255

	Number of Discs with
Pfirrmann-4+5
	3
	84
	164
	166
	46
	463
	1
	15
	40
	95
	36
	187

	Number of endplates adjacent to disc Pfirrmann-1+2 with
Endplate defects
	0
	1
	3
	0
	0
	4
	0
	74
	56
	25
	1
	156

	Number of endplates adjacent to disc Pfirrmann-3 with
Endplate defects
	0
	4
	3
	2
	0
	9
	0
	16
	43
	34
	5
	98

	Number of endplates adjacent to disc Pfirrmann-4+5 with
Endplate defects
	0
	27
	35
	44
	24
	130
	0
	16
	36
	100
	33
	185



Table S3b. The number of end plates in the Asymptomatic group found with endplate defects. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.

	Symptomatics (OSCLMRIC)

	Age ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:

	Total number of subjects
	121
	203
	179
	155
	105
	763
	121
	203
	179
	155
	105
	763

	Total number of discs
	242
	406
	358
	310
	210
	1526
	242
	406
	358
	310
	210
	1526

	
Number of discs with Pfirrmann-1,2
	
75
	
115
	
66
	
35
	
9
	
300
	
222
	
349
	
230
	
108
	
17
	
926

	Number of discs with Pfirrman-3
	64
	123
	113
	89
	38
	427
	15
	35
	69
	90
	49
	258

	
Number of discs with Pfirrmann-4,5
	
103
	
168
	
179
	
186
	
163
	
799
	
5
	
22
	
59
	
112
	
144
	
342

	
Number of discs with Central Canal Stenosis
	
5
	
10
	
24
	
50
	
71
	
160
	
0
	
0
	
6
	
13
	
38
	
57

	Number of discs Pfirrman-1,2 with Central Canal Stenosis
	
1
	
0
	
0
	
0
	
1
	
2
	
0
	
0
	
1
	
0
	
0
	
1

	Number of discs Pfirrman-3 with Central Canal Stenosis
	
2
	
3
	
5
	
7
	
6
	
23
	
0
	
0
	
0
	
3
	
0
	
3

	Number of discs Pfirrman-4,5 with Central Canal Stenosis
	
2
	
7
	
19
	
43
	
64
	
135
	
0
	
0
	
5
	
10
	
38
	
53


Table S4a. The number of discs in the Symptomatic group found with central canal stenosis. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.


	Asymptomatic (TwinsUK)

	MRI Imaging Features
	Caudal Lumbar (L4/4, L5/S1)
	Rostral Lumbar (L1/2, L2/3)

	  Age Ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	5O-59
	60-69
	70-79
	Total:

	Total Number of Subjects
	9
	239
	251
	171
	31
	701
	9
	239
	251
	171
	31
	701

	Total Number of Discs
	18
	478
	502
	342
	62
	1402
	18
	478
	502
	342
	62
	1402

	Number of Discs with central spinal stenosis
	0
	0
	6
	14
	7
	27
	0
	0
	6
	8
	3
	17

	Number of Discs Pfirrmann 1+2
	11
	260
	163
	68
	6
	508
	16
	429
	370
	134
	II
	960

	Number of Discs Pfirrmann 3

	4
	134
	175
	108
	10
	431
	I
	34
	92
	113
	15
	255

	Number of Discs Pfirrmann 4+5
	3
	84
	164
	166
	46
	463
	I
	15
	40
	95
	36
	187

	Number of Discs Pfirrmann 1+2 with central spinal stenosis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Number of Discs Pfirrmann 3 with central spinal stenosis
	0
	0
	2
	6
	1
	9
	0
	0
	0
	I
	0
	I

	Number of Discs Pfirrmann 4+5 with central spinal stenosis
	0
	0
	4
	8
	6
	18
	0
	0
	2
	7
	3
	12


Table S4b. The number of discs in the asymptomatic group found with central spinal stenosis. Results are shown in relation to spinal levels (caudal lumbar or rostral lumbar), age range and Pfirrmann gradings.


Symptomatic (a)
	Imaging Feature
	Caudal Lumbar (L4-5, L5-S1)
	Rostral Lumbar (L1-L2, L2-L3)
	Total Spine

	Age ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	(L1-S1)

	Pfirrmann (1+2)
	31.0
	28.3
	18.4
	11.3
	4.3
	19.7
	91.7
	86.0
	64.2
	34.8
	8.1
	60.7
	40.2

	Pfirrmann 3
	26.4
	30.3
	31.6
	28.7
	18.1
	28.0
	6.2
	8.6
	19.3
	29.0
	23.3
	16.9
	22.4

	Pfirrmann (4+5)
	42.6
	41.4
	50.0
	60.0
	77.6
	52.4
	2.1
	5.4
	16.5
	36.1
	68.6
	22.4
	37.4

	Herniations
	40.9
	28.1
	20.7
	19.7
	14.8
	24.8
	3.3
	1.5
	2.8
	4.8
	5.7
	3.3
	14.1

	Central Canal Stenosis
	2.1
	2.5
	6.7
	16.1
	33.8
	10.5
	0.0
	0.0
	1.7
	4.2
	18.1
	3.7
	7.1

	Marrow Signs
	31.8
	31.8
	36.7
	44.2
	56.9
	38.9
	1.4
	2.0
	6.8
	18.4
	35.0
	10.9
	24.9

	Endplate defects
	10.5
	7.9
	9.8
	13.9
	21.4
	11.8
	17.1
	14.0
	17.3
	21.0
	40.2
	20.3
	16.1





Asymptomatic (b)
	Imaging Feature
	Caudal Lumbar (L4-5, L5-S1)
	Rostral Lumbar (L1-L2, L2-L3)
	Total Spine

	Age Ranges
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	30-39
	40-49
	50-59
	60-69
	70-79
	Total:
	(L1-S1)

	Pfirrmann (1+2)
	61.1
	54.4
	32.5
	19.9
	9.7
	36.2
	88.9
	89.7
	73.7
	39.2
	17.7
	68.5
	52.4

	Pfirrmann 3
	22.2
	28.0
	34.9
	31.6
	16.1
	30.7
	5.6
	7.1
	18.3
	33.0
	24.2
	18.2
	24.5

	Pfirrmann (4+5)
	16.7
	17.6
	32.7
	48.5
	74.2
	33.0
	5.6
	3.1
	8.0
	27.8
	58.1
	13.3
	23.2

	Herniations
	5.6
	8.8
	11.0
	6.1
	6.5
	8.9
	0
	0.6
	3.0
	2.3
	3.2
	2.0
	5.5

	Central Canal Stenosis
	0.0
	0.0
	1.2
	4.1
	11.3
	1.9
	0.0
	0.0
	1.2
	2.3
	4.8
	1.2
	1.6

	Marrow Signs
	5.6
	11.4
	21.4
	36.4
	65.3
	23.0
	0.0
	1.5
	4.0
	12.7
	33.0
	0.1
	11.6

	Endplate defects
	0.0
	3.3
	4.1
	6.7
	19.4
	5.1
	0.0
	11.1
	13.4
	23.2
	31.5
	15.7
	10.4



Table S6:	Prevalence of degenerative features in regard to age and spinal level for symptomatic (a) and asymptomatic (b) subjects.




	Feature
	OR
	CI low
	CI high
	p

	Pfirrmann Grade 1 or 2
	0.44
	0.37
	0.52
	<0·0001

	Pfirrmann Grade 4 or 5
	1.8
	1.7
	1·9
	<0·00001

	Stenosis
	4.3
	4.0
	4.6
	<0·00001

	Herniation
	3.l
	2.9
	3.2
	<0·00001

	Marrow
	1.9
	1·8
	2.0
	<0·00001

	Endplate
	1.1
	l·0
	1.2
	<0·00001



Table  S5a. Odds ratios (OR) (symptomatic/asymptomatic), confidence intervals (CI) and probability estimates (P), values for each feature, without taking into account age or spinal level

(i) Disc degeneration Pfirrmann grade 1 or 2 (normal)

	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	0·3
	0·1
	0·8
	=0·01

	40-49
	0·3
	0·3
	0·4
	<0·00001

	50-59
	0·5
	0·4
	0·7
	<0·00001

	60-69
	0·6
	0·4
	0·9
	=0·001

	70-79
	0·4
	0·1
	1·1
	=0·07



(ii) Disc degeneration Pfirrmann grade 4 or 5 (very degenerate):

	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	3·7
	1·0
	13·1
	=0·04

	40-49
	3·3
	2·4
	4·5
	<0·00001

	50-59
	2·0
	1·6
	2·7
	<0·00001

	60-69
	1·6
	1·2
	2·1
	=0·003

	70-79
	1·2
	0·6
	2·3
	=0·57







(iii) Disc Herniation present

	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	11·8
	1·5
	89·9
	=0·02

	40-49
	4·1
	2·7
	5·9
	<0·0001

	50-59
	2·1
	1·4
	3·1
	=0·0001

	60-69
	3·4
	2·0
	5·6
	<0·00001

	70-79
	2·5
	0·9
	7·4
	=0·11
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(iv) Central Canal stenosis present

	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	*
	
	
	

	40-49
	*
	
	
	

	50-59
	4·2
	1·7
	10·4
	=0·002

	60-69
	4·1
	2·2
	7·5
	<0·00001

	70-79
	14·8
	6·6
	33·2
	<0·0001



(v) Marrow signs present

	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	7.9
	1.9
	33.4
	=0.0048

	40-49
	3.6
	2.8
	4.6
	<0.00001

	50-59
	2.1
	1.7
	2.7
	<0.00001

	60-69
	1.5
	1.2
	1.9
	=0.0005

	70-79
	0.7
	0.5
	1.1
	=1.01



(vi) Endplate defects present (Caudal lumbar spine)
	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	*
	
	
	

	40-49
	2·5
	1·6
	3·8
	=0·0001

	50-59
	2·5
	1·7
	3·8
	<0·00001

	60-69
	2·2
	1·5
	3·3
	<0·00001

	70-79
	1·1
	0·7
	1·9
	=0·63






Endplate defects present (Rostral lumbar spine)(vii)


	Age band decade (years)
	OR
	CI low
	CI high
	P

	30-39
	*
	
	
	

	40-49
	4·2
	3·2
	5·7
	<0·00001

	50-59
	4·6
	3·5
	6·2
	<0·00001

	60-69
	13·6
	9·3
	20·0
	<0·00001

	70-79
	1·5
	1·0
	2·2
	0·05



* - no OR calculated as zero feature positive subjects at that age range in the asymptomatic group
Table S5b. (i-iv) Odds ratios (OR) (symptomatic/asymptomatic), P confidence intervals (CI) and probability estimates (P) values for each feature, taking into account age, shown here for the discs of the caudal lumbar spine (L4/L5) and (L5/S1). (v) Endplate defects - Rostral lumbar spine
