Table S1 Influencing factor of ODI at baseline by linear regression
	Coefficient
	Unstandardized
	Standardized
	T
	Pǂ

	
	B
	SE
	Beta
	
	

	(constant)
	27.61
	13.56
	
	2.037
	0.061

	PI-LL
	0.113
	0.044
	0.192
	2.563
	0.041

	PT
	0.141
	0.140
	0.250
	1.256
	0.230

	SVA
	-0.042
	0.043
	-0.243
	-0.980
	0.344

	Age
	0.187
	0.202
	0.221
	0.922
	0.372


Footnote: ODI: Oswestry disability index; SE: standard error; PI: pelvic incidence; LL: lumbar lordosis; PT: pelvic tilt; SVA: sagittal vertical axis
ǂ: In colinearity test, the variance inflation factor (VIF) among independent variables ≥10. A further analysis showed condition index=35.8 (≥10) with variance proportions=0.02 (<0.5) between PI-LL and PT, so there was colinearity between the two variables.
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[bookmark: _GoBack]Table S2-1 The radiological parameters and quality-of-life scales between ideal PT and unideal PT subgroup at baseline
	
	Type 1
	Type 2
	Type 3
	Type 4
	Total

	
	IPTǂ (23)
	UPT (22)
	IPT (66)
	UPT (22)
	IPT (62)
	UPT (69)
	IPT (9)
	UPT (5)
	IPT (160)
	UPT (118)

	SVA (mm)
	40.1±37.0
	33.6±57.1
	32.2±41.3
	55.5±63.1
	36.2±39.8
	31.1±48.0
	27.1±23.3
	47.0±12.4*
	35.1±38.7
	37.0±51.2

	TK (°)
	36.5±12.9
	20.3±14.9**
	23.8±12.8
	10.0±10.4**
	26.4±13.3
	27.0±16.0
	27.7±13.9
	32.6±8.8
	25.9±13.7
	24.5±16.6

	TLK (°)
	26.6±9.4
	25.5±15.2
	4.4±6.0
	2.4±6.2
	9.0±10.5
	8.8±14.4
	4.4±10.6
	5.9±7.5
	10.3±11.5
	9.1±15.4

	LL (°)
	43.6±10.1
	18.9±12.9**
	33.8±15.7
	18.3±16.7**
	46.3±10.8
	41.0±16.5*
	61.7±10.0
	64.5±5.7
	39.5±16.2
	36.1±19.8

	PI (°)
	39.6±7.1
	38.5±6.4
	40.4±7.0
	42.6±5.4
	54.8±3.9
	62.2±7.4**
	64.2±8.2
	76.5±8.3*
	46.3±10.3
	57.2±12.1**

	PI-LL (°)
	-3.9±9.6
	19.9±9.9**
	6.6±14.5
	24.3±13.7**
	8.5±10.2
	21.2±16.0**
	2.6±12.6
	12.0±8.3
	6.8±13.2
	21.1±15.1**

	PT (°)
	13.6±6.5
	19.0±6.3**
	14.2±6.6
	24.9±5.0**
	18.5±4.3
	31.4±8.6**
	14.9±7.1
	28.9±6.2**
	15.9±6.0
	29.3±9.3**

	SS (°)
	24.9±7.5
	19.4±7.7*
	26.0±8.7
	17.7±8.0**
	35.6±6.8
	30.5±8.8**
	49.2±3.7
	47.6±2.7
	30.0±10.3
	27.7±10.9

	ODI
	36.5±7.9
	36.8±7.5
	36.5±6.9
	39.7±4.0*
	36.5±6.3
	39.0±5.5*
	35.6±4.9
	30.6±5.9
	36.6±6.5
	38.2±6.3

	VAS-LBP
	7.2±1.6
	6.7±1.4
	7.0±1.3
	7.0±1.4
	6.6±1.9
	7.3±1.2*
	7.0±1.1
	6.2±0.4
	7.1±1.3
	6.9±1.6

	VAS-LP
	5.8±1.2
	6.0±1.0
	6.1±1.3
	6.4±1.2
	5.8±1.3
	6.3±1.2
	6.0±0.9
	6.1±1.2
	6.0±1.2
	6.2±1.1


Footnote: IPT: ideal pelvic tilt; UPT: unideal pelvic tilt; SVA: sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
ǂ: IPT≤(Age-55)/3+20 and UPT>(Age-55)/3+20
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)

Table S2-2 The radiological parameters and quality-of-life scales between ideal PT and unideal PT subgroup at the endpoint
	
	Type 1
	Type 2
	Type 3
	Type 4
	Total

	
	IPTǂ (23)
	UPT (22)
	IPT (66)
	UPT (22)
	IPT (62)
	UPT (69)
	IPT (9)
	UPT (5)
	IPT (160)
	UPT (118)

	SVA (mm)
	45.4±34.9
	42.8±16.7
	32.5±25.6
	33.2±9.7
	32.1±36.5
	35.6±52.3
	33.1±16.1
	39.6±32.3
	35.5±30.8
	36.2±47.5

	TK (°)
	33.2±7.4
	22.4±13.9
	22.9±10.5
	14.0±13.1
	23.2±9.6
	22.8±10.2
	34.6±8.6
	23.8±10.2
	33.6±12.2
	19.7±13.6

	TLK (°)
	21.4±10.0
	15.3±5.3*
	6.7±6.0
	4.2±4.2
	8.2±8.6
	7.2±10.8
	2.3±7.3
	5.8±9.5
	11.9±11.4
	8.6±13.9

	LL (°)
	40.9±9.5
	31.5±13.7*
	34.9±10.8
	27.1±16.3*
	45.7±8.6
	42.0±14.3
	51.9±9.6
	54.6±11.1
	50.0±11.8
	30.9±16.7

	PI (°)
	42.7±7.3
	42.0±10.3
	42.5±7.7
	43.9±6.7
	55.0±8.0
	57.5±11.2
	57.0±9.3
	68.7±7.5*
	48.0±11.2
	51.9±12.6

	PI-LL (°)
	1.9±8.4
	10.5±13.7*
	7.6±9.6
	16.8±14.5**
	9.2±9.8
	15.5±14.2**
	5.2±11.0
	14.1±12.7
	-2.0±8.2
	21.0±12.1

	PT (°)
	14.3±6.6
	18.1±11.0
	15.9±6.9
	23.0±5.9**
	19.6±7.7
	26.9±8.1**
	16.4±9.9
	26.6±12.6
	15.3±7.1
	24.4±9.1

	SS (°)
	28.4±8.4
	25.9±9.1
	26.9±6.8
	20.9±7.8**
	35.1±6.3
	31.2±9.9**
	40.7±6.1
	42.1±7.4
	32.2±9.4
	27.2±10.9

	ODI
	9.1±4.8
	8.9±8.4
	8.0±7.7
	6.9±7.8
	8.4±6.7
	10.3±8.9
	8.6±5.0
	5.4±7.6
	36.4±6.3
	37.7±6.6

	VAS-LBP
	2.2±1.5
	2.2±2.0
	1.6±1.2
	1.2±1.1
	1.8±1.2
	1.7±1.2
	1.9±1.1
	0.8±1.3
	7.1±1.3
	6.9±1.6

	VAS-LP
	1.1±1.1
	1.0±1.1
	1.1±0.9
	1.2±1.1
	1.1±1.0
	1.0±1.1
	1.2±1.0
	1.1±0.9
	1.2±1.2
	1.1±1.0


Footnote: IPT: ideal pelvic tilt; UPT: unideal pelvic tilt; SVA: sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
ǂ: IPT≤(Age-55)/3+20 and UPT>(Age-55)/3+20
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)

Table S3 The distribution of cases based on alignment types and balance subtypes at baseline and the endpoint
	
	Derivation cohort
	Validation cohort

	
	Baseline
	Endpoint
	Baseline
	Endpoint

	Type 1
	45
	type 1: 31
	8
	type 1: 6

	
	
	type 2: 14
	
	type 2: 2

	Type 2
	88
	type 1: 74
	28
	type 1: 22

	
	
	type 2: 14
	
	type 2: 6

	Type 3
	131
	type 3: 123
	51
	type 3: 49

	
	
	type 4: 8
	
	type 4: 2

	Type 4
	14
	type 3: 4
	5
	type 3: 1

	
	
	type 4: 10
	
	type 4: 4

	Ideal PI-LL§
	107
	ideal: 77
	38
	ideal: 26

	
	
	unideal: 30
	
	unideal: 12

	Unideal PI-LL
	171
	ideal: 42
	54
	ideal: 8

	
	
	unideal: 129
	
	unideal: 46

	Ideal PT
	174
	ideal: 138
	55
	ideal: 38

	
	
	unideal: 36
	
	unideal: 17

	Unideal PT
	104
	ideal: 40
	37
	ideal: 12

	
	
	unideal: 64
	
	unideal: 25

	Ideal SVA
	177
	ideal: 136
	58
	ideal: 48

	
	
	unideal: 41
	
	unideal: 10

	Unideal SVA
	101
	ideal: 43
	34
	ideal: 15

	
	
	unideal: 58
	
	unideal: 19


Footnote: SVA: sagittal vertical axis; LL: lumbar lordosis; PI: pelvic incidence; PT: pelvic tilt
§: ideal SVA≤2×(Age-55)+25, PI-LL≤(Age-55)/2+3 and PT≤(Age-55)/3+20
Table S4-1 The radiological parameters and quality-of-life scales between ideal SVA and unideal SVA subgroup at baseline
	
	Type 1
	Type 2
	Type 3
	Type 4
	Total

	
	ISVAǂ (29)
	USVA (16)
	ISVA (49)
	USVA  (39)
	ISVA (89)
	USVA (42)
	ISVA (9)
	USVA (5)
	ISVA (177)
	USVA (101)

	SVA (mm)
	20.4±25.1
	73.4±22.2**
	7.0±32.0
	75.7±34.0**
	12.6±27.0
	78.3±39.8**
	25.2±21.1
	51.2±12.5*
	13.5±28.1
	75.1±37.1**

	TK (°)
	31.4±15.6
	23.4±15.9
	21.7±13.3
	19.6±14.0
	28.8±16.1
	22.0±10.2*
	29.2±15.1
	29.2±3.6
	24.7±15.5
	21.8±12.7**

	TLK (°)
	25.9±8.8
	26.4±18.1
	4.0±6.7
	3.6±5.5
	9.1±11.9
	7.8±17.6
	5.0±10.4
	5.1±9.2
	10.8±12.7
	9.6±16.1

	LL (°)
	37.7±14.4
	21.6±16.8**
	36.7±15.8
	23.4±16.6**
	48.1±11.2
	35.9±16.1**
	63.4±10.3
	62.7±4.2
	43.9±15.0
	29.9±18.7**

	PI (°)
	39.6±6.2
	37.8±7.9
	40.9±7.0
	40.6±7.0
	58.0±6.4
	61.0±8.1*
	66.3±7.5
	74.5±14.8*
	50.2±11.6
	49.7±14.2

	PI-LL (°)
	1.8±12.4
	16.3±15.4**
	4.2±14.9
	17.3±14.5**
	9.9±11.5
	25.1±11.7**
	2.9±8.5
	11.8±10.8*
	6.3±13.1
	19.8±16.2**

	PT (°)
	15.4±7.2
	17.2±6.3
	15.2±7.1
	17.6±7.0
	23.8±8.5
	28.2±13.4*
	17.0±7.0
	26.5±13.5
	19.4±8.8
	22.1±10.9*

	SS (°)
	23.3±8.2
	20.6±8.1
	25.5±9.0
	23.0±9.4
	33.1±8.4
	32.9±9.2
	49.2±3.7
	48.0±2.9
	30.1±10.5
	27.6±11.2

	ODI
	36.4±7.8
	36.5±7.8
	37.4±6.6
	36.0±7.1
	37.5±5.5
	36.9±6.1
	33.8±6.0
	31.3±5.5
	37.1±6.3
	36.1±6.7

	VAS-LBP
	7.0±1.5
	6.4±1.4
	7.0±1.3
	6.5±1.7
	7.0±1.4
	6.9±1.2
	6.9±1.2
	6.5±0.9
	7.0±1.4
	6.7±1.3

	VAS-LP
	6.0±1.3
	5.9±1.1
	6.2±1.2
	6.2±1.1
	6.0±1.0
	6.1±1.3
	6.1±1.2
	6.0±1.8
	6.1±1.2
	6.1±1.0


Footnote: ISVA: ideal sagittal vertical axis; USVA: unideal sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; PT: pelvic tilt; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
ǂ:ISVA≤2×(Age-55)+25 and USVA>2×(Age-55)+25 
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)

Table S4-2 The radiological parameters and quality-of-life scales between ideal SVA and unideal SVA subgroup at the endpoint
	
	Type 1
	Type 2
	Type 3
	Type 4
	Total

	
	ISVAǂ (29)
	USVA (16)
	ISVA (49)
	USVA  (39)
	ISVA (89)
	USVA (42)
	ISVA (9)
	USVA (5)
	ISVA (177)
	USVA (101)

	SVA (mm)
	32.2±24.3
	46.7±27.6**
	22.1±19.6
	50.4±23.5**
	26.2±20.2
	55.9±30.9**
	33.1±16.1
	55.3±29.8*
	27.6±34.0
	51.0±41.4*

	TK (°)
	33.2±7.4
	22.4±13.9
	21.8±11.5
	23.6±9.4
	22.4±9.1
	25.0±10.3
	34.6±8.6
	28.2±11.4
	24.4±10.3
	23.7±11.0

	TLK (°)
	21.3±8.7
	15.1±5.8*
	5.7±5.5
	4.5±4.5
	8.1±9.4
	5.3±11.9
	2.4±7.9
	3.2±8.6
	9.6±10.7
	7.2±9.4

	LL (°)
	39.1±10.6
	31.1±15.2*
	35.6±13.8
	31.1±10.1
	45.3±11.3
	42.2±11.3
	52.0±9.8
	58.4±6.1
	41.9±12.7
	36.8±13.5**

	PI (°)
	44.7±8.8
	38.0±7.9*
	44.0±8.1
	41.7±7.5
	54.5±10.0
	60.2±11.2*
	57.9±10.2
	68.5±14.7
	50.0±10.7
	49.5±13.9

	PI-LL (°)
	5.6±11.5
	6.9±13.8
	8.5±13.3
	10.6±8.0
	9.3±12.8
	18.0±12.5**
	5.9±5.9
	10.1±7.4*
	8.1±12.5
	12.7±12.0**

	PT (°)
	15.9±7.7
	16.5±11.6
	17.1±7.9
	17.8±6.9
	22.4±9.2
	24.5±8.6
	17.3±6.8
	25.5±11.2*
	19.3±9.0
	20.5±9.6

	SS (°)
	28.8±8.4
	24.4±9.2
	27.3±6.4
	23.6±7.6*
	32.7±7.8
	35.2±9.6*
	40.6±6.1
	43.0±8.3
	31.0±8.2
	29.2±10.7

	ODI
	9.4±7.2
	8.7±5.1
	8.6±8.3
	8.1±4.6
	9.0±8.6
	8.5±7.8
	8.4±5.7
	7.5±5.9
	8.8±8.0
	8.3±6.2

	VAS-LBP
	2.2±1.7
	2.3±1.9
	1.7±1.2
	1.2±1.1
	1.7±1.1
	1.6±1.5
	1.6±1.2
	1.5±1.7
	1.8±1.3
	1.6±1.5

	VAS-LP
	1.1±0.8
	1.2±0.7
	1.0±0.9
	1.2±1.1
	1.1±0.8
	0.9±1.3
	1.1±1.1
	1.0±1.1
	1.1±1.2
	1.1±1.0


Footnote: ISVA: ideal sagittal vertical axis; USVA: unideal sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; PT: pelvic tilt; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
ǂ:ISVA≤2×(Age-55)+25 and USVA>2×(Age-55)+25 
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)

Table S5 The radiological parameters and quality-of-life scales between PI-LL match and mismatch subgroup at the endpoint
	
	Type 1
	Type 2
	Type 3
	Type 4
	Total

	
	Match (23)
	Mismatch (22)
	Match (36)
	Mismatch (52)
	Match (41)
	Mismatch (90)
	Match (7)
	Mismatch (7)
	Match (107)
	Mismatch (171)

	SVA (mm)
	42.2±34.3
	46.7±31.6
	39.2±23.4
	24.6±24.4
	51.3±31.9
	29.0±49.1
	27.0±17.0
	45.3±24.3*
	42.7±27.8
	35.6±41.8

	TK (°)
	33.2±7.4
	22.4±13.9
	26.7±11.0
	16.1±6.9*
	29.5±9.2
	21.0±9.2*
	29.6±0.8
	
	29.0±9.5
	20.7±10.4**

	TLK (°)
	21.4±10.0
	15.3±5.3*
	6.8±4.6
	5.6±6.4
	6.7±8.3
	8.1±10.4
	5.9±4.8
	1.7±9.4
	10.0±9.7
	8.0±9.3

	LL (°)
	40.9±9.5
	31.5±13.7*
	38.8±11.7
	29.0±12.0**
	49.7±10.5
	41.1±11.8**
	56.3±10.1
	49.4±8.9
	44.6±12.0
	36.5±13.4**

	PI (°)
	42.7±7.3
	42.0±10.3
	43.0±7.5
	42.8±7.4
	56.8±8.5
	56.1±10.4
	56.1±9.8
	66.3±8.4
	49.1±10.5
	50.7±12.0

	PI-LL (°)
	1.8±8.4
	10.5±13.7*
	4.1±10.6
	13.9±10.6**
	7.0±10.5
	15.0±12.8**
	-0.2±6.2
	17.0±10.0**
	4.5±10.1
	14.2±12.2**

	PT (°)
	14.3±6.6
	18.1±11.0
	15.9±8.2
	18.9±6.5
	20.9±8.6
	24.6±8.5*
	12.6±6.1
	27.5±11.2*
	17.3±8.4
	22.1±8.9**

	SS (°)
	28.4±8.4
	25.9±9.1
	27.4±7.0
	24.0±7.6*
	35.9±7.0
	31.8±8.9**
	43.5±6.7
	38.9±5.4
	31.9±8.7
	29.0±3.2**

	ODI
	9.1±4.8
	8.9±8.4
	8.7±8.5
	7.2±7.0
	8.8±7.0
	9.7±8.4
	8.0±6.1
	6.9±6.2
	8.7±7.0
	8.7±7.9

	VAS-LBP
	2.2±1.5
	2.2±2.0
	1.8±1.2
	1.4±1.2
	1.8±1.0
	1.8±1.3
	1.7±1.3
	1.3±1.4
	1.8±1.2
	1.7±1.4

	VAS-LP
	1.1±1.0
	1.1±1.1
	1.1±0.9
	1.2±1.0
	1.1±0.9
	1.1±1.0
	1.2±1.1
	1.1±0.9
	1.1±1.2
	1.2±1.0


Footnote: SVA: sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; PT: pelvic tilt; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)

Table S6 The radiological parameters and quality-of-life scales with the novel classification in validation cohort at the endpoint
	
	Type 1 (8)
	Type 2 
	Type 3
	Type 4 (5)
	Pǂ

	
	
	A (15)
	B (13)
	Total (28)
	A (14)
	B (37)
	Total (51)
	
	

	SVA (mm)
	39.5±33.2
	34.1±17.2
	25.1±20.9
	30.2±15.9
	45.3±18.6
	26.0±26.3
	34.2±24.2
	40.3±25.3
	0.554

	TK (°)
	27.4±4.3
	24.8±5.2
	19.2±7.2*
	21.0±5.2
	25.7±3.8
	24.2±8.8
	24.4±8.1
	33.5±20.6
	0.390

	TLK (°)
	21.1±6.2
	7.1±4.6
	5.7±3.0
	6.7±4.2
	4.8±4.7
	6.9±7.2
	5.2±6.8
	3.9±13.4
	0.155

	LL (°)
	32.7±9.1
	40.5±10.0
	34.3±6.4*
	37.9±10.6
	51.8±8.8
	42.5±10.2**
	45.1±10.6
	50.0±11.8
	0.005

	PI (°)
	40.0±7.3
	42.5±7.7
	46.6±4.3
	44.1±7.1
	59.4±9.1
	56.0±6.5
	56.9±7.4
	63.5±3.5
	0.000

	PI-LL (°)
	7.3±6.7
	3.0±11.8
	13.2±4.8**
	6.3±11.1
	7.5±10.1
	13.5±7.5*
	11.8±10.4
	13.7±8.7
	0.141

	PT (°)
	13.3±5.1
	19.3±8.4
	20.8±5.0
	19.8±7.4
	21.4±7.1
	23.9±7.6
	23.2±7.4
	23.1±3.3
	0.003

	SS (°)
	27.7±7.3
	26.8±5.1
	25.8±6.1
	24.8±5.9
	37.9±6.9
	31.0±7.7*
	33.6±7.9
	40.4±3.1
	0.000

	ODI
	9.3±4.7
	8.5±7.0
	9.1±7.8
	8.9±8.6
	8.9±9.1
	9.5±7.8
	9.4±8.1
	9.0±4.2
	0.766

	VAS-LBP
	2.0±1.2
	1.9±1.3
	1.7±1.2
	1.8±1.3
	1.9±0.8
	2.0±1.0
	1.9±0.9
	1.7±1.3
	0.243

	VAS-LP
	1.3±1.1
	1.0±0.8
	1.3±0.9
	1.2±0.9
	1.2±1.2
	1.1±0.9
	1.2±0.7
	1.2±0.9
	0.684


Footnote: SVA: sagittal vertical axis; TK: thoracic kyphosis; TLK: thoracolumbar kyphosis; LL: lumbar lordosis; PI: pelvic incidence; PT: pelvic tilt; SS: sacral slope; ODI: Oswestry Disability Index; VAS-LBP: visual analog scales of low back pain; VAS-LP: visual analog scales of leg pain
ǂ: statistical difference among among 4-type groups at baseline
*: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.05); **: statistical difference between PI-LL match and mismatch subgroup under the same type (P<0.01)
 

