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Age (years) 70.43 ± 6.39 73.38 ± 5.44 t = -3.858

Gender, n (%) χ² = 10.22

Male 35 (26.5%) 11 (10.2%)

Female 97 (73.5%) 97 (89.8%)

BMI (kg/m²) 24.31 (2.76) 24.19 (3.92) U = 6809.50 0.552

Comorbidities, n (%)

Hypertension (HBP) 68 (51.5%) 86 (79.6%) χ² = 20.42

Diabetes Mellitus (DM) 16 (12.1%) 12 (11.1%) χ² = 0.06 0.843

Adjacent Fracture History 20 (15.2%) 20 (18.5%) χ² = 0.49 0.492

Biochemical Markers

Albumin (g/L) 37.90 ± 3.23 36.26 ± 3.17 t = 3.94

Serum Calcium (mmol/L) 2.24 ± 0.08 2.19 ± 0.09 t = 4.83

Serum Phosphorus (mmol/L) 1.12 (0.19) 1.03 (0.09) U = 3848.00

Bone Metabolism Markers

Lumbar BMD (g/cm²) 0.86 (0.17) 0.81 (0.17) U = 5534.50

Alkaline Phosphatase (U/L) 77.00 (20.00) 88.50 (34.00) U = 5080.50

Radiological Parameters

Kyphotic Angle (KA, °) 14.64 (12.78) 18.29 (6.53) U = 4972.00

OF Classification, n (%) χ² = 0.26 0.609

- Type 2 98

Table 1. Comparison of baseline characteristics between the two groups.

Data are presented as mean ± SD, median (IQR), or n (%). BMI: Body Mass Index; BMD: Bone Mineral Density. Statistically significant 

-values are highlighted in bold.

Characteristic Group 1 (n = 132) Group 2 (n = 108) Test Statistic p-value

<0.001

0.001

<0.001

<0.001

<0.001

<0.001

0.003

<0.001

<0.001

 (74.2%) 77 (71.3%)

- Type 3 34 (25.8%) 31 (28.7%)

Fracture Level, n (%) χ² = 0.48 0.487

- Thoracolumbar (T10-L2) 104 (78.8%) 81 (75.0%)

- Lumbar (L3-L5) 28 (21.2%) 27 (25.0%)

p



[image: image2.emf]Table 2. Multivariate analysis of risk factors for OF 1 fracture at the adjacent segment

B SE Wald χ² -value OR 95% CI

Age (years) 0.956 - 1.098

Gender (Male) 0.182 - 1.204

Lumbar BMD (g/cm²) 0.053 - 158.917

Albumin (g/L) 0.778 - 1.015

Serum Calcium (mmol/L) 0.000 – 0.547

Serum Phosphorus (mmol/L) 0.000 – 0.051

Alkaline Phosphatase (U/L) 1.007 – 1.042

Kyphotic Angle (KA, °) 1.023 – 1.128

Hypertension (Yes) 1.060 – 4.748

Constant

BMD:bone mineral density; OR:Odds Ratio; CI:Confidence Interval. Statistically significant  -values are 

highlighted in bold.

Variable

0.024 0.035 0.459 0.498 1.024

-0.760  0.483 2.480  0.115 0.468

1.068 2.041 0.274 0.601 2.911

-0.118 0.068 3.017 0.082 0.889

-4.967 2.226 4.978 0.007

-6.216 1.65 14.187 0.002

0.024 0.009 7.569 1.024

0.072 0.025 8.298 1.074

0.808 0.383  4.458 2.243

15.443 6.287 6.034 5089139.4

P

p

0.026

< 0.001

0.006

0.004

0.035

0.014


二元logistic回归分析结果

								Table 2. Multivariate logistic regression analysis for factors associated with adjacent vertebral OF1 fracture.

										B		SE		Wald χ²		P-value		Exp(B)		95% CI for Exp(B)

								Age		0.024		0.035		0.459		0.498		1.024		0.956 - 1.098

								Lumbar BMD (g/cm²)		1.068		2.041		0.274		0.601		2.911		0.053 - 158.917

								Albumin (g/L)		-0.118		0.068		3.017		0.082		0.889		0.778 - 1.015

								Serum Calcium (mmol/L)		-4.967		2.226		4.978		0.026		0.007		0.000 - 0.547

								Serum Phosphorus (mmol/L)		-6.216		1.650		14.187		<0.001		0.002		0.000 - 0.051

								Alkaline Phosphatase (U/L)		0.024		0.009		7.569		0.006		1.024		1.007 - 1.042

								Kyphotic Angle (KA, °)		0.072		0.025		8.298		0.004		1.074		1.023 - 1.128

								Hypertension (HBP)		0.808		0.383		4.458		0.035		2.243		1.060 - 4.748

								Gender (Male)		-0.760		0.483		2.480		0.115		0.468		0.182 - 1.204

								Constant		15.443		6.287		6.034		0.014		5089139.4

								Abbreviations: BMD, bone mineral density; KA, kyphotic angle; CI, confidence interval.
Note: Variables were entered in a single step (Step 1). Hypertension was coded as 1 = present, 0 = absent. Kyphotic angle was measured as the angle between the extended lines of adjacent vertebral endplates. P-values < 0.05 are shown in bold.





正态性检验结果

								Table X. Tests of normality for continuous variables stratified by the presence of adjacent vertebral OF1 fracture (another bone edema).

								Variable		Group				Kolmogorov-Smirnov°								Shapiro-Wilk

														Statistic		df		Sig.				Statistic		df		Sig.

								Age		1				0.074		132		0.072				0.991		132		0.518

										2				0.094		108		0.019				0.981		108		0.135

								BMI		1				0.061		132		0.200*				0.984		132		0.133

										2				0.079		108		0.095				0.964		108		0.005

								Lumbar BMD (g/cm²)		1				0.074		132		0.071				0.981		132		0.069

										2				0.077		108		0.124				0.975		108		0.043

								Albumin (g/L)		1				0.068		132		0.200*				0.979		132		0.036

										2				0.078		108		0.1				0.983		108		0.194

								Serum calcium (mmol/L)		1				0.071		132		0.095				0.989		132		0.393

										2				0.073		108		0.200*				0.978		108		0.074

								Serum phosphorus (mmol/L)		1				0.069		132		0.200*				0.977		132		0.027

										2				0.149		108		<0.001				0.934		108		<0.001

								Alkaline phosphatase (U/L)		1				0.147		132		<0.001				0.898		132		<0.001

										2				0.108		108		0.004				0.938		108		<0.001

								Kyphotic angle (KA) of fractured vertebra (°)		1				0.084		132		0.025				0.962		132		<0.001

										2				0.145		108		<0.001				0.917		108		<0.001

								Note: Group 1 = patients without another bone edema (n=132); Group 2 = patients with another bone edema (n=108).

								°  Lilliefors Significance Correction.

								* This is the lower bound of the true significance





Table1

												Table 1. Comparison of baseline characteristics between the two groups.

												Characteristic		Group 1 (n = 132)		Group 2 (n = 108)		Test Statistic		p-value

												Demographics

												Age (years)		70.43 ± 6.39		73.38 ± 5.44		t = -3.858		<0.001

												Gender, n (%)						χ² = 10.22		0.001

												Male		35 (26.5%)		11 (10.2%)

												Female		97 (73.5%)		97 (89.8%)

												BMI (kg/m²)		24.31 (2.76)		24.19 (3.92)		U = 6809.50		0.552

												Comorbidities, n (%)

												Hypertension (HBP)		68 (51.5%)		86 (79.6%)		χ² = 20.42		<0.001

												Diabetes Mellitus (DM)		16 (12.1%)		12 (11.1%)		χ² = 0.06		0.843

												Adjacent Fracture History		20 (15.2%)		20 (18.5%)		χ² = 0.49		0.492

												Biochemical Markers

												Albumin (g/L)		37.90 ± 3.23		36.26 ± 3.17		t = 3.94		<0.001

												Serum Calcium (mmol/L)		2.24 ± 0.08		2.19 ± 0.09		t = 4.83		<0.001

												Serum Phosphorus (mmol/L)		1.12 (0.19)		1.03 (0.09)		U = 3848.00		<0.001

												Bone Metabolism Markers

												Lumbar BMD (g/cm²)		0.86 (0.17)		0.81 (0.17)		U = 5534.50		0.003

												Alkaline Phosphatase (U/L)		77.00 (20.00)		88.50 (34.00)		U = 5080.50		<0.001

												Radiological Parameters

												Kyphotic Angle (KA, °)		14.64 (12.78)		18.29 (6.53)		U = 4972.00		<0.001

												OF Classification, n (%)						χ² = 0.26		0.609

												- Type 2		98 (74.2%)		77 (71.3%)

												- Type 3		34 (25.8%)		31 (28.7%)

												Fracture Level, n (%)						χ² = 0.48		0.487

												- Thoracolumbar (T10-L2)		104 (78.8%)		81 (75.0%)

												- Lumbar (L3-L5)		28 (21.2%)		27 (25.0%)

												Data are presented as mean ± SD, median (IQR), or n (%). BMI: Body Mass Index; BMD: Bone Mineral Density. Statistically significant p-values are highlighted in bold.







Table2

										Table 2. Multivariate analysis of risk factors for OF 1 fracture at the adjacent segment

										Variable		B		SE		Wald χ²		P-value		OR		95% CI

										Age (years)		0.024		0.035		0.459		0.498		1.024		0.956 - 1.098

										Gender (Male)		-0.760		0.483		2.480		0.115		0.468		0.182 - 1.204

										Lumbar BMD (g/cm²)		1.068		2.041		0.274		0.601		2.911		0.053 - 158.917

										Albumin (g/L)		-0.118		0.068		3.017		0.082		0.889		0.778 - 1.015

										Serum Calcium (mmol/L)		-4.967		2.226		4.978		0.026		0.007		0.000 – 0.547

										Serum Phosphorus (mmol/L)		-6.216		1.65		14.187		< 0.001		0.002		0.000 – 0.051

										Alkaline Phosphatase (U/L)		0.024		0.009		7.569		0.006		1.024		1.007 – 1.042

										Kyphotic Angle (KA, °)		0.072		0.025		8.298		0.004		1.074		1.023 – 1.128

										Hypertension (Yes)		0.808		0.383		4.458		0.035		2.243		1.060 – 4.748

										Constant		15.443		6.287		6.034		0.014		5089139.4

										BMD:bone mineral density; OR:Odds Ratio; CI:Confidence Interval. Statistically significant p-values are highlighted in bold.







sup table 1

										Supplementary Table 1. Normality Test Results (Shapiro-Wilk)

										Variable		Group		Statistic		df		P-value		Distribution

										Age		1		0.991		132		0.518		Normal

												2		0.981		108		0.135		Normal

										BMI		1		0.984		132		0.133		Normal

												2		0.964		108		0.005		Non-normal

										Lumbar BMD		1		0.981		132		0.069		Normal

												2		0.975		108		0.043		Non-normal

										Albumin		1		0.979		132		0.036		Non-normal

												2		0.983		108		0.194		Normal

										Serum Calcium		1		0.989		132		0.393		Normal

												2		0.978		108		0.074		Normal

										Serum Phosphorus		1		0.977		132		0.027		Non-normal

												2		0.934		108		< 0.001		Non-normal

										Alkaline Phosphatase		1		0.898		132		< 0.001		Non-normal

												2		0.938		108		< 0.001		Non-normal

										Kyphotic Angle (KA)		1		0.962		132		< 0.001		Non-normal

												2		0.917		108		< 0.001		Non-norma






二元logistic回归分析结果

								Table 2. Multivariate logistic regression analysis for factors associated with adjacent vertebral OF1 fracture.

										B		SE		Wald χ²		P-value		Exp(B)		95% CI for Exp(B)

								Age		0.024		0.035		0.459		0.498		1.024		0.956 - 1.098

								Lumbar BMD (g/cm²)		1.068		2.041		0.274		0.601		2.911		0.053 - 158.917

								Albumin (g/L)		-0.118		0.068		3.017		0.082		0.889		0.778 - 1.015

								Serum Calcium (mmol/L)		-4.967		2.226		4.978		0.026		0.007		0.000 - 0.547

								Serum Phosphorus (mmol/L)		-6.216		1.650		14.187		<0.001		0.002		0.000 - 0.051

								Alkaline Phosphatase (U/L)		0.024		0.009		7.569		0.006		1.024		1.007 - 1.042

								Kyphotic Angle (KA, °)		0.072		0.025		8.298		0.004		1.074		1.023 - 1.128

								Hypertension (HBP)		0.808		0.383		4.458		0.035		2.243		1.060 - 4.748

								Gender (Male)		-0.760		0.483		2.480		0.115		0.468		0.182 - 1.204

								Constant		15.443		6.287		6.034		0.014		5089139.4

								Abbreviations: BMD, bone mineral density; KA, kyphotic angle; CI, confidence interval.
Note: Variables were entered in a single step (Step 1). Hypertension was coded as 1 = present, 0 = absent. Kyphotic angle was measured as the angle between the extended lines of adjacent vertebral endplates. P-values < 0.05 are shown in bold.





正态性检验结果

								Table X. Tests of normality for continuous variables stratified by the presence of adjacent vertebral OF1 fracture (another bone edema).

								Variable		Group				Kolmogorov-Smirnov°								Shapiro-Wilk

														Statistic		df		Sig.				Statistic		df		Sig.

								Age		1				0.074		132		0.072				0.991		132		0.518

										2				0.094		108		0.019				0.981		108		0.135

								BMI		1				0.061		132		0.200*				0.984		132		0.133

										2				0.079		108		0.095				0.964		108		0.005

								Lumbar BMD (g/cm²)		1				0.074		132		0.071				0.981		132		0.069

										2				0.077		108		0.124				0.975		108		0.043

								Albumin (g/L)		1				0.068		132		0.200*				0.979		132		0.036

										2				0.078		108		0.1				0.983		108		0.194

								Serum calcium (mmol/L)		1				0.071		132		0.095				0.989		132		0.393

										2				0.073		108		0.200*				0.978		108		0.074

								Serum phosphorus (mmol/L)		1				0.069		132		0.200*				0.977		132		0.027

										2				0.149		108		<0.001				0.934		108		<0.001

								Alkaline phosphatase (U/L)		1				0.147		132		<0.001				0.898		132		<0.001

										2				0.108		108		0.004				0.938		108		<0.001

								Kyphotic angle (KA) of fractured vertebra (°)		1				0.084		132		0.025				0.962		132		<0.001

										2				0.145		108		<0.001				0.917		108		<0.001

								Note: Group 1 = patients without another bone edema (n=132); Group 2 = patients with another bone edema (n=108).

								°  Lilliefors Significance Correction.

								* This is the lower bound of the true significance





Table1

												Table 1. Comparison of baseline characteristics between the two groups.

												Characteristic		Group 1 (n = 132)		Group 2 (n = 108)		Test Statistic		p-value

												Demographics

												Age (years)		70.43 ± 6.39		73.38 ± 5.44		t = -3.858		<0.001

												Gender, n (%)						χ² = 10.22		0.001

												Male		35 (26.5%)		11 (10.2%)

												Female		97 (73.5%)		97 (89.8%)

												BMI (kg/m²)		24.31 (2.76)		24.19 (3.92)		U = 6809.50		0.552

												Comorbidities, n (%)

												Hypertension (HBP)		68 (51.5%)		86 (79.6%)		χ² = 20.42		<0.001

												Diabetes Mellitus (DM)		16 (12.1%)		12 (11.1%)		χ² = 0.06		0.843

												Adjacent Fracture History		20 (15.2%)		20 (18.5%)		χ² = 0.49		0.492

												Biochemical Markers

												Albumin (g/L)		37.90 ± 3.23		36.26 ± 3.17		t = 3.94		<0.001

												Serum Calcium (mmol/L)		2.24 ± 0.08		2.19 ± 0.09		t = 4.83		<0.001

												Serum Phosphorus (mmol/L)		1.12 (0.19)		1.03 (0.09)		U = 3848.00		<0.001

												Bone Metabolism Markers

												Lumbar BMD (g/cm²)		0.86 (0.17)		0.81 (0.17)		U = 5534.50		0.003

												Alkaline Phosphatase (U/L)		77.00 (20.00)		88.50 (34.00)		U = 5080.50		<0.001

												Radiological Parameters

												Kyphotic Angle (KA, °)		14.64 (12.78)		18.29 (6.53)		U = 4972.00		<0.001

												OF Classification, n (%)						χ² = 0.26		0.609

												- Type 2		98 (74.2%)		77 (71.3%)

												- Type 3		34 (25.8%)		31 (28.7%)

												Fracture Level, n (%)						χ² = 0.48		0.487

												- Thoracolumbar (T10-L2)		104 (78.8%)		81 (75.0%)

												- Lumbar (L3-L5)		28 (21.2%)		27 (25.0%)

												Data are presented as mean ± SD, median (IQR), or n (%). BMI: Body Mass Index; BMD: Bone Mineral Density. Statistically significant p-values are highlighted in bold.







Table2

										Table 2. Multivariate analysis of risk factors for OF 1 fracture at the adjacent segment

										Variable		B		SE		Wald χ²		P-value		OR		95% CI

										Age (years)		0.024		0.035		0.459		0.498		1.024		0.956 - 1.098

										Gender (Male)		-0.760		0.483		2.480		0.115		0.468		0.182 - 1.204

										Lumbar BMD (g/cm²)		1.068		2.041		0.274		0.601		2.911		0.053 - 158.917

										Albumin (g/L)		-0.118		0.068		3.017		0.082		0.889		0.778 - 1.015

										Serum Calcium (mmol/L)		-4.967		2.226		4.978		0.026		0.007		0.000 – 0.547

										Serum Phosphorus (mmol/L)		-6.216		1.65		14.187		< 0.001		0.002		0.000 – 0.051

										Alkaline Phosphatase (U/L)		0.024		0.009		7.569		0.006		1.024		1.007 – 1.042

										Kyphotic Angle (KA, °)		0.072		0.025		8.298		0.004		1.074		1.023 – 1.128

										Hypertension (Yes)		0.808		0.383		4.458		0.035		2.243		1.060 – 4.748

										Constant		15.443		6.287		6.034		0.014		5089139.4

										BMD:bone mineral density; OR:Odds Ratio; CI:Confidence Interval. Statistically significant p-values are highlighted in bold.







sup table 1

										Supplementary Table 1. Normality Test Results (Shapiro-Wilk)

										Variable		Group		Statistic		df		P-value		Distribution

										Age		1		0.991		132		0.518		Normal

												2		0.981		108		0.135		Normal

										BMI		1		0.984		132		0.133		Normal

												2		0.964		108		0.005		Non-normal

										Lumbar BMD		1		0.981		132		0.069		Normal

												2		0.975		108		0.043		Non-normal

										Albumin		1		0.979		132		0.036		Non-normal

												2		0.983		108		0.194		Normal

										Serum Calcium		1		0.989		132		0.393		Normal

												2		0.978		108		0.074		Normal

										Serum Phosphorus		1		0.977		132		0.027		Non-normal

												2		0.934		108		< 0.001		Non-normal

										Alkaline Phosphatase		1		0.898		132		< 0.001		Non-normal

												2		0.938		108		< 0.001		Non-normal

										Kyphotic Angle (KA)		1		0.962		132		< 0.001		Non-normal

												2		0.917		108		< 0.001		Non-norma






