
	
	ICD-10 codes
	Additional definitions

	Past medical history
	
	

	Hypertensiona
	I10-I13, I15
	Claims for antihypertensive agents
or SBP ≥ 140mmHg or DBP ≥ 90mmHg

	Dyslipidemia
	E78
	Claims for agents for dyslipidemia 
or Total cholesterol ≥ 240 mg/dL

	Chronic kidney disease
	
	Estimated glomerular filtration rate (eGFR) of < 60 mL/min/1.73 m2

	Socioeconomic status
	
	

	Low income
	
	Composite of the lowest quartile of yearly income in addition to medicare beneficiaries

	
	
	



Supplementary Table S1. List of the definitions of outcomes and comorbidities

aHypertension was identified to have diseases when patients had either one diagnosis during hospitalization or twice or more diagnoses at outpatient clinics for preventing overestimation of diagnosis. 

	Fracture outcome
	BMD category
	Lifestyle score
	Participants, n
	Fracture events, n
	Follow-up duration, person-years
	Incidence rate per 1,000 person-years
	Adjusted HR (95% CI)

	Any fracture
	Normal BMD
	0
	407
	50
	2,886.30
	17.32
	1.285 (0.965, 1.709)

	Any fracture
	Normal BMD
	1
	8,066
	795
	59,210.91
	13.43
	1.00 (reference)

	Any fracture
	Normal BMD
	2
	80,287
	7,858
	598,461.10
	13.13
	0.974 (0.905, 1.048)

	Any fracture
	Normal BMD
	3
	24,859
	2,375
	185,123.23
	12.83
	0.958 (0.884, 1.038)

	Any fracture
	Osteopenia
	0
	824
	136
	5,908.82
	23.02
	1.244 (1.046, 1.480)

	Any fracture
	Osteopenia
	1
	15,878
	2,102
	114,729.33
	18.32
	1.00 (reference)

	Any fracture
	Osteopenia
	2
	168,766
	21,764
	1,241,606.44
	17.53
	0.954 (0.912, 0.998)

	Any fracture
	Osteopenia
	3
	49,188
	6,120
	360,303.78
	16.99
	0.929 (0.884, 0.976)

	Any fracture
	Osteoporosis
	0
	788
	149
	5,485.20
	27.16
	1.157 (0.980, 1.365)

	Any fracture
	Osteoporosis
	1
	13,100
	2,175
	93,246.62
	23.33
	1.00 (reference)

	Any fracture
	Osteoporosis
	2
	143,158
	22,616
	1,034,695.94
	21.86
	0.936 (0.895, 0.978)

	Any fracture
	Osteoporosis
	3
	36,449
	5,569
	263,064.85
	21.17
	0.909 (0.865, 0.955)

	Any fracture
	P for interaction
	
	
	
	
	
	0.9543

	Vertebral fracture
	Normal BMD
	0
	407
	15
	3,045.29
	4.93
	1.880 (1.108, 3.190)

	Vertebral fracture
	Normal BMD
	1
	8,066
	164
	61,758.02
	2.66
	1.00 (reference)

	Vertebral fracture
	Normal BMD
	2
	80,287
	1,607
	624,345.48
	2.57
	0.970 (0.826, 1.139)

	Vertebral fracture
	Normal BMD
	3
	24,859
	412
	193,072.37
	2.13
	0.822 (0.686, 0.985)

	Vertebral fracture
	Osteopenia
	0
	824
	35
	6,308.04
	5.55
	1.289 (0.916, 1.815)

	Vertebral fracture
	Osteopenia
	1
	15,878
	528
	121,334.65
	4.35
	1.00 (reference)

	Vertebral fracture
	Osteopenia
	2
	168,766
	5,706
	1,310,950.11
	4.35
	1.004 (0.918, 1.098)

	Vertebral fracture
	Osteopenia
	3
	49,188
	1,439
	380,114.35
	3.79
	0.891 (0.807, 0.985)

	Vertebral fracture
	Osteoporosis
	0
	788
	56
	5,895.44
	9.50
	1.195 (0.911, 1.567)

	Vertebral fracture
	Osteoporosis
	1
	13,100
	804
	99,242.56
	8.10
	1.00 (reference)

	Vertebral fracture
	Osteoporosis
	2
	143,158
	7,997
	1,098,261.01
	7.28
	0.906 (0.842, 0.974)

	Vertebral fracture
	Osteoporosis
	3
	36,449
	1,746
	279,963.55
	6.24
	0.784 (0.721, 0.853)

	Vertebral fracture
	P for interaction
	
	
	
	
	
	0.3888

	Hip fracture
	Normal BMD
	0
	407
	5
	3,100.41
	1.61
	1.260 (0.510, 3.114)

	Hip fracture
	Normal BMD
	1
	8,066
	77
	62,191.33
	1.24
	1.00 (reference)

	Hip fracture
	Normal BMD
	2
	80,287
	749
	627,990.59
	1.19
	0.937 (0.741, 1.185)

	Hip fracture
	Normal BMD
	3
	24,859
	187
	194,063.32
	0.96
	0.773 (0.593, 1.008)

	Hip fracture
	Osteopenia
	0
	824
	19
	6,396.25
	2.97
	1.704 (1.064, 2.728)

	Hip fracture
	Osteopenia
	1
	15,878
	199
	122,724.82
	1.62
	1.00 (reference)

	Hip fracture
	Osteopenia
	2
	168,766
	1,931
	1,326,762.27
	1.46
	0.877 (0.758, 1.015)

	Hip fracture
	Osteopenia
	3
	49,188
	491
	383,940.68
	1.28
	0.782 (0.663, 0.922)

	Hip fracture
	Osteoporosis
	0
	788
	29
	6,041.32
	4.80
	2.467 (1.669, 3.649)

	Hip fracture
	Osteoporosis
	1
	13,100
	185
	101,773.71
	1.82
	1.00 (reference)

	Hip fracture
	Osteoporosis
	2
	143,158
	2,023
	1,123,956.84
	1.80
	0.977 (0.840, 1.136)

	Hip fracture
	Osteoporosis
	3
	36,449
	451
	285,291.45
	1.58
	0.864 (0.728, 1.025)

	Hip fracture
	P for interaction
	
	
	
	
	
	0.7140

	Other fractures
	Normal BMD
	0
	407
	36
	2,962.94
	12.15
	1.216 (0.869, 1.702)

	Other fractures
	Normal BMD
	1
	8,066
	594
	59,928.00
	9.91
	1.00 (reference)

	Other fractures
	Normal BMD
	2
	80,287
	5,882
	605,691.53
	9.71
	0.976 (0.897, 1.061)

	Other fractures
	Normal BMD
	3
	24,859
	1,870
	186,979.98
	10.00
	1.004 (0.916, 1.101)

	Other fractures
	Osteopenia
	0
	824
	93
	6,035.82
	15.41
	1.186 (0.962, 1.462)

	Other fractures
	Osteopenia
	1
	15,878
	1,502
	117,092.35
	12.83
	1.00 (reference)

	Other fractures
	Osteopenia
	2
	168,766
	15,491
	1,265,614.82
	12.24
	0.951 (0.902, 1.003)

	Other fractures
	Osteopenia
	3
	49,188
	4,549
	366,094.59
	12.43
	0.964 (0.909, 1.022)

	Other fractures
	Osteoporosis
	0
	788
	89
	5,744.72
	15.49
	1.072 (0.865, 1.328)

	Other fractures
	Osteoporosis
	1
	13,100
	1,372
	96,411.49
	14.23
	1.00 (reference)

	Other fractures
	Osteoporosis
	2
	143,158
	14,528
	1,067,670.05
	13.61
	0.953 (0.902, 1.007)

	Other fractures
	Osteoporosis
	3
	36,449
	3,808
	269,892.40
	14.11
	0.987 (0.928, 1.050)

	Other fractures
	P for interaction
	
	
	
	
	
	0.9423


Supplementary Table S2. Sensitivity analysis of the association between lifestyle score and fracture outcomes using lifestyle score 1 as the reference category
Data are shown as the number of participants, fracture events, follow-up duration in person-years, incidence rate per 1,000 person-years, and adjusted hazard ratio with 95% confidence interval. Cox proportional hazards models were adjusted for income status, diabetes mellitus, dyslipidemia, hypertension, chronic kidney disease, and body mass index. Lifestyle score 1 served as the reference category within each bone mineral density category. P for interaction was calculated to assess whether the association between lifestyle score and fracture risk differed by bone mineral density category.
[image: 스크린샷, 블랙, 라인이(가) 표시된 사진

AI가 생성한 콘텐츠는 부정확할 수 있습니다.]
Supplementary figure 1. Flowchart illustrating the selection process for the study population. This flowchart outlines the selection of participants utilizing data from the Korean National Health Insurance Service (NHIS).
Abbreviations: DXA, dual-energy X-ray absorptiometry; BMD, bone mineral density.
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