Supplementary Materials
Title: Development and Validation of a Five-year Cardiovascular Risk Assessment Tool for Asian Adults Aged 75 Years and Older
Authors: Meng-Chen Hsu, MS; Yu-Hua Fu, MS; Chi-Chuan Wang, PhD; Chau-Chung Wu; MD, PhD; Fang-Ju Lin, PhD


Supplementary Table S1. ICD-9-CM diagnosis codes for exclusion criteria (with CVD history)
	Exclusion
	ICD-9-CM codes

	Myocardial infarction
	410.x-412.x, 414.x, 429.2

	Stroke / transient ischemic attack
	430.x-436.x

	Angina
	413.x, 414.x

	Deep vein thrombosis
	451.1x, 451.2x, 451.81, 451.9x, 453.1x, 453.2x, 453.8x, 453.9x

	Peripheral artery disease
	440.2, 440.3

	Valvular heart disease
	093.2, 394.x-397.x, 424.x, 746.3-746.6, V42.2, V43.3

	Heart failure
	398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 425.4-425.9, 428.x


Abbreviations: CVD, cardiovascular disease; ICD, International Classification of Diseases.


Supplementary Table S2. List of procedure codes for PCI and CABG
	Outcome
	ICD procedure codes and NHI order codes

	PCI
	ICD-9-PCS: 36.01- 36.06, 36.09
ICD-10-PCS: 02703ZZ, 02704ZZ, 02700ZZ, 02710ZZ, 02720ZZ, 02C30ZZ, 02730ZZ, 02C00ZZ, 02C10ZZ, 02C20ZZ, 02713ZZ, 02714ZZ, 02723ZZ, 02724ZZ, 02733ZZ, 02734ZZ, 02C03ZZ, 02C04ZZ, 02C13ZZ, 02C14ZZ, 02C23ZZ, 02C24ZZ, 02C33ZZ, 02C34ZZ, 3E07317, 3E07017, 3E070PZ, 3E073PZ
NHI order codes: 33074B, 33115B, 33076B, 33077B, 33078B

	CABG
	ICD-9-PCS: 36.10-36.16, 36.18, 36.19, 36.2x, 36.3x
ICD-10-PCS: 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021009W, 02100AW, 02100JW, 02100KW, 021049W, 02104AW, 02104JW, 02104KW, 021109W, 02110AW, 02110JW, 02110KW, 021149W, 02114AW, 02114JW, 02114KW, 021209W, 02120AW, 02120JW, 02120KW, 021249W, 02124AW, 02124JW, 02124KW, 021309W, 02130AW, 02130JW, 02130KW, 021349W, 02134AW, 02134JW, 02134KW, 0210098, 0210099, 021009C, 02100A8, 02100A9, 02100AC, 02100J, 02100J9, 02100JC, 02100K8, 02100K9, 02100KC, 02100Z, 02100Z9, 02100ZC, 0210498, 0210499, 021049C, 02104A8, 02104A9, 02104AC, 02104J8, 02104J9, 02104JC, 02104K8, 02104K9, 02104KC, 02104Z8, 02104Z9, 02104ZC, 0211098, 0211099, 021109C, 02110A8, 02110A9, 02110AC, 02110J8, 02110J9, 02110JC, 02110K8, 02110K9, 02110KC, 02110Z8, 02110Z9, 02110ZC, 0211498, 0211499, 021149C, 02114A8, 02114A9, 02114AC, 02114J8, 02114J9, 02114JC, 02114K8, 02114K9, 02114KC, 02114Z8, 02114Z9, 02114ZC, 0212098, 0212099, 021209C, 02120A8, 02120A9, 02120AC, 02120J8, 02120J9, 02120JC, 02120K8, 02120K9, 02120KC, 02120Z8, 02120Z9, 02120ZC, 0212498, 0212499, 021249C, 02124A8, 02124A9, 02124AC, 02124J8, 02124J9, 02124JC, 02124K8, 02124K9, 02124KC, 02124Z8, 02124Z9, 02124ZC, 0213098, 0213099, 021309C, 02130A8, 02130A9, 02130AC, 02130J8, 02130J9, 02130JC, 02130K8, 02130K9, 02130KC, 02130Z8, 02130Z9, 02130ZC, 0213498, 0213499, 021349C, 02134A8, 02134A9, 02134AC, 02134J8, 02134J9, 02134JC, 02134K8, 02134K9, 02134KC, 02134Z8, 02134Z9, 02134ZC, 021009F, 02100AF, 02100JF, 02100KF, 02100ZF, 021049F, 02104AF, 02104JF, 02104KF, 02104ZF, 021109F, 02110AF, 02110JF, 02110KF, 02110ZF, 021149F, 02114AF, 02114JF, 02114KF, 02114ZF, 021209F, 02120AF, 02120JF, 02120KF, 02120ZF, 021249F, 02124AF, 02124JF, 02124KF, 02124ZF, 021309F, 02130AF, 02130JF, 02130KF, 02130ZF, 021349F, 02134AF, 02134JF, 02134KF, 02134ZF, 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 0211093, 02110A3, 02110J3, 02110K3, 02110Z3, 0211493, 02114A3, 02114J3, 02114K3, 02114Z3, 0212093, 02120A3, 02120J3, 02120K3, 02120Z3, 0212493, 02124A3, 02124J3, 02124K3, 02124Z3, 0213093, 02130A3, 02130J3, 02130K3, 02130Z3, 0213493, 02134A3, 02134J3, 02134K3, 02134Z3, 021K0Z8, 021K0Z9, 021K0ZC, 021K0ZF, 021K0ZW, 021K4Z8, 021K4Z9, 021K4ZC, 021K4ZF, 021K4ZW, 021L09P, 021L09Q, 021L09R, 021L0AP, 021L0AQ, 021L0AR, 021L0JP, 021L0JQ, 021L0JR, 021L0KP, 021L0KQ, 021L0KR, 021L0Z8, 021L0Z9, 021L0ZC, 021L0ZF, 021L0ZP, 021L0ZQ, 021L0ZR, 021L49P, 021L49Q, 021L49R, 021L4AP, 021L4AQ, 021L4AR, 021L4JP, 021L4JQ, 021L4JR, 021L4KP, 021L4KQ, 021L4KR, 021L4Z8, 021L4Z9, 021L4ZC, 021L4ZF, 021L4ZP, 021L4ZQ, 021L4ZR, 0210344, 02103D4, 0210444, 02104D4, 0211344, 02113D4, 0211444, 02114D4, 0212344, 02123D4, 0212444, 02124D4, 0213344, 02133D4, 0213444, 02134D4, 021K0Z5, 021L0Z5, 021K4Z5, 021L4Z5
NHI order codes: 68023B, 68024B, 68025B, 68053B, 68054B, 68055B


Taiwan Diagnosis Related Groups (Tw-DRGs) was implemented in 2020. Tw-DRGs categorized similar kinds of diseases and related procedures into specific groups, playing an important role in determining reimbursement for healthcare providers. Since both procedure codes and the NHI order codes serve as indicators for reimbursement, we scrutinized both of them to accurately identify patients who had undergone PCI or CABG interventions.
Abbreviations: CABG, coronary artery bypass graft; ICD, International Classification of Diseases; NHI, National Health Insurance; PCI, percutaneous coronary intervention; PCS, Procedure Coding System.


Supplementary Table S3. Diagnosis codes for defining study outcome
	Outcome
	ICD-9-CM codes
	ICD-10-CM codes

	Myocardial infarction
	410.x-412.x, 414.x, 429.2
	I21.x, I22.x, I24.x, I25.x

	Ischemic stroke
	433.x, 434.x
	H34.1, I63.x

	Cardiovascular death
	Not applicable
	I01-I02.0, I05-I09, I20-I25, I27, I30-I52, I60-I69, I70


Abbreviations: ICD, International Classification of Diseases.


Supplementary Table S4. Candidate predictor variables
	Variable
	Type
	Definitions and categories
ICD-9-CM codes (for comorbidities) / ATC codes (for medications)
	Data source

	Traditional cardiovascular risk factors in established prediction tools1,2

	Age (years)
	Continuous /
Categorical 
	ln(Age) /
75-79, 80-84, 85-89, 90-94, ≥95
	NTUH-iMD

	BMI (kg/m2)*
	Continuous /
Categorical
	ln(BMI) /
<18.5, 18.5-22.9, 23.0-24.9, 25.0-29.9, ≥30
	

	Smoking
	Categorical
	Smoker (ex-smoker included), non-smoker
	

	LDL-C (mg/dL)¶
	Continuous /
Categorical
	ln(LDL-C) /
<100, 100-129, 130-159, 160-189, ≥190 
	

	HDL-C (mg/dL)¶
	Continuous /
Categorical
	ln(HDL-C) /
Men: <40, ≥40; Women: <50, ≥50
	

	T-CHO (mg/dL)¶
	Continuous /
Categorical
	ln(T-CHO) /
<160, 160-199, 200-239, 240-279, ≥280
	

	Non-HDL-C (mg/dL)¶
	Continuous /
Categorical
	ln(non-HDL-C) /
<130, 130-159, ≥160
	

	TG (mg/dL)†
	Continuous /
Categorical
	ln(TG) /
<100, 100-149, 150-174, 175-199, 200-249, ≥250
	

	Hypertension
	Binary
	401.x, 402.x, 403.x, 404.x, 405.x
	NHIRD

	Diabetes mellitus
	Binary
	250.x
	

	Additional risk factors considered in this study

	Multimorbidity frailty index (mFI)
	Categorical
	Classify patient into ‘fit’, ‘mild’, ‘moderate’ or ‘severe’ category according to the number of deficits3
	NHIRD

	Type 1 diabetes mellitus
	Binary
	250.x1, 250.x3
	

	Atrial fibrillation
	Binary
	427.31
	

	Chronic obstructive pulmonary disease
	Binary
	491.x, 492.x, 493.2, 496.x
	

	Cancer
	Binary
	140.x-172.x, 174.x-195.x, 200.x-208.x, 238.6
	

	Metastatic cancer
	Binary
	196.x-199.x
	

	Chronic kidney disease
	Binary
	403.x, 404.02, 404.03, 404.12, 404.13, 404.92, 404.93, 585-586.x
	

	Dialysis
	Binary
	403.01, 403.11, 403.91, 404.02, 404.03, 404.12, 585.x (in H_NHI_CATAS)
	

	Dementia
	Binary
	290.x, 294.1, 331.2
	

	Osteoarthritis
	Binary
	715.x
	

	Inflammatory bowel disease
	Binary
	555.x, 556.0-556.9
	

	Myasthenia gravis
	Binary
	358.x
	

	Rheumatic arthritis
	Binary
	714.x
	

	Systemic lupus erythematosus
	Binary
	710.0
	

	Sjögren's syndrome
	Binary
	710.2
	

	Medications considered in this study

	Antihypertensive drugs
	Binary
	C02CA, C03AA, C03BA, C03CA, C03D, C03EA, C07AA, C07AB, C07AG, C07BB03, C08CA, C08DA, C08DB, C09AA, C09B, C09CA, C09D, C09DX01, C09DX03, C10BX03
	NHIRD

	Antihyperglycemic drugs
	Binary
	A10AC, A10AD, A10AE, A10B
	

	Aspirin
	Binary
	B01AC06
	

	Oral anticoagulants
	Binary
	B01AA03, B01AF01, B01AF02, B01AF03, B01AE07
	

	Statins
	Binary
	C10AA, C10BA
	


*Cut-off points in accordance with the recommendations by the World Health Organization for the Asian population.4
¶Cut-off points used in Framingham study.1
†Cut-off points adapted from the PROCAM study5 and the risk-enhancing factors specified in the American College of Cardiology/American Health Association guideline.2
Abbreviations: ATC, Anatomical Therapeutic Chemical; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; IDC, International Classification of Diseases; LDL-C, low-density lipoprotein cholesterol; NHIRD, National Health Insurance Research Database; NTUH-iMD, Integrated Medical Database of the National Taiwan University Hospital; T-CHO, total cholesterol; TG, triglycerides.


Supplementary Table S5. Lipid and smoking profiles before and after imputation
	Characteristics, n (%)
	Men (n=5,443)
	Women (n=6,731)

	
	Before multiple imputation
	After multiple imputation
	Before multiple imputation
	After multiple imputation

	BMI, kg/m2
Mean ± SD
<18.5
18.5-22.9
23-24.9
25-29.9
≥30
	
23.6 ± 3.3
196 (5.9)
1,188 (35.9)
848 (25.6)
981 (29.7)
95 (2.9)
	
23.6 ± 3.4
352 (6.5)
1,949 (35.8)
1,297 (23.8)
1,655 (30.4)
190 (3.5)
	
24.0 ± 3.8
244 (6.5)
1,317 (35.3)
788 (21.1)
1,125 (30.2)
257 (6.9)
	
23.9 ± 3.7
466 (6.9)
2,360 (35.0)
1,420 (21.1)
2,082 (30.9)
403 (6.0)

	LDL-C, mg/dL
Mean ± SD
<100
100-129
130-159
160-189
≥190
	
106.9 ± 30.3
683 (41.9)
614 (37.2)
278 (16.9)
64 (3.9)
11 (0.7)
	
112.4 ± 29.1
1,871 (34.4)
2,103 (38.6)
1,151 (21.2)
279 (5.1)
39 (0.7)
	
109.7 ± 32.6
1,013 (40.8)
847 (34.1)
441 (17.8)
142 (5.7)
41 (1.7)
	
113.8 ± 30.4
2,266 (33.7)
2,511 (37.3)
1,456 (21.6)
423 (6.3)
75 (1.1)

	HDL-C, mg/dL
Mean ± SD
<50
≥50
<40
≥40
	
44.4 ± 12.6
NA
NA
613 (38.3)
987 (61.6)
	
46.6 ± 12.7
NA
NA
1,667 (30.6)
3,776 (69.4)
	
50.8 ± 14.9
1,279 (54.6)
1,065 (45.4)
NA
NA
	
50.23 ± 13.67
3,455 (51.3)
3,276 (48.7)
NA
NA

	Non-HDL-C, mg/dL
Mean ± SD
<130
130-160
>160
	
136.1 ± 32.8
654 (41.7)
577 (36.8)
338 (21.5)
	
141.1 ± 31.9
1,996 (36.7)
1,948 (35.8)
1,499 (27.5)
	
143.1 ± 35.5
879 (37.6)
800 (34.3)
657 (28.1)
	
145.8 ± 33.2
2,217 (32.9)
2,316 (34.4)
2,198 (32.7)

	T-CHO, mg/dL
Mean ± SD
<160
160-199
200-239
240-279
≥280
	
181.3 ± 35.2
560 (26.8)
940 (45.0)
491 (23.5)
75 (3.6)
21 (1.0)
	
188.3 ± 34.6
1,117 (20.5)
2,380 (43.7)
1,552 (28.5)
348 (6.4)
46 (0.8)
	
194.3 ± 37.2
503 (17.1)
1,193 (40.7)
928 (31.6)
251 (8.6)
59 (2.0)
	
195.9 ± 35.5
1,018 (15.1)
2,742 (40.8)
2,231 (33.2)
641 (9.5)
99 (1.5)

	TG, mg/dL
Mean ± SD
<100
100-149
150-175
176-200
201-250
>250
	
123.9 ± 73.9
949 (45.7)
579 (27.9)
188 (9.1)
117 (5.6)
133 (6.4)
111 (5.3)
	
127.0 ± 69.8
2,149 (39.5)
1,512 (27.8)
609 (11.2)
421 (7.7)
495 (9.1)
257 (4.7)
	
140.9 ± 76.1
944 (32.3)
955 (32.7)
335 (11.5)
203 (7.0)
255 (8.7)
230 (7.9)
	
137.6 ± 71.9
2,187 (32.5)
1,989 (29.6)
829 (12.3)
572 (8.5)
712 (10.6)
442 (6.6)

	Smoking history
Non-smoker
Smoker
	
2,976 (66.9)
1,472 (33.1)
	
3,747 (68.8)
1,696 (31.2)
	
5,295 (97.9)
114 (2.1)
	
6,385 (94.9)
346 (5.1)


Only variables with missing data were presented here. The percentages before multiple imputations were computed based on patients with complete data for that variable.
Abbreviations: T-CHO, total cholesterol; TG, triglycerides.


Supplementary Table S6. Outcome incidence rates
	
	Derivation cohort
	Validation cohort

	
	Men
	Women
	P-value
	Men
	Women
	P-value

	
	n=4,358
	Incident rate
(per 1,000 PY)
	n=5,382
	Incident rate
(per 1,000 PY)
	
	n=1,085
	Incident rate
(per 1,000 PY)
	n=1,349
	Incident rate
(per 1,000 PY)
	

	Median follow-up in years
	8.6
	---
	8.5
	---
	---
	7.5
	---
	7.5
	---
	---

	Total PY
	162,698
	---
	201,463
	---
	---
	40,606
	---
	49,999
	---
	---

	Total events
	590
	3.62
	608
	3.02
	0.001
	144
	3.55
	163
	3.26
	0.049

	Myocardial infarction
	52
	0.32
	59
	0.29
	0.31
	18
	0.44
	19
	0.38
	0.26

	Ischemic stroke
	331
	2.03
	304
	1.51
	0.004
	76
	1.87
	98
	1.96
	0.58

	Cardiovascular death
	207
	1.27
	245
	1.22
	0.30
	50
	1.23
	46
	0.92
	0.007


P-value in bold: statistically significant (P <0.05).
Abbreviation: PY, person-year.
Supplementary Table S7. Bivariate analysis of potential risk factors for MACE in men
	Variable
	Odds ratio (95% CI)
	P-value

	ln(Age)
	<99.99 (<99.99, <99.99)
	< 0.001

	Age, years
	
	

	75-79
80-84
85-89
90-94
≥95
	
1.48 (1.35, 1.62)
2.07 (1.85, 2.31)
1.85 (1.50, 2.27)
1.04 (0.61, 1.79)
	
0.58
< 0.001
0.009
0.16

	ln(BMI)
	0.65 (0.32, 1.35)
	0.25

	BMI, kg/m2
	
	

	<18.5
18.5-22.9
23-24.9
25-29.9
≥30
	1.02 (0.65, 1.60)
Reference
0.80 (0.59, 1.10)
0.99 (0.73, 1.35)
0.69 (0.39, 1.22)
	0.92
Reference
0.16
0.95
0.20

	ln(LDL-C)
	1.26 (0.75, 2.14)
	0.35

	LDL-C, mg/dL
	
	

	<100
100-129
130-159 
160-189 
≥190
	Reference
1.02 (0.80, 1.31)
1.11 (0.71, 1.75)
1.26 (0.78, 2.03)
NA
	Reference
0.86
0.61
0.34
NA

	ln(HDL-C)
	0.85 (0.59, 1.21)
	0.35

	HDL-C, mg/dL
	
	

	<40
≥40
	Reference
0.85 (0.66, 1.10)
	Reference
0.21

	ln(Non-HDL-C)
	1.72 (0.91, 3.25)
	0.09

	Non-HDL-C, mg/dL
	
	

	<130
130-160
>160
	Reference
1.18 (0.83, 1.67)
1.40 (0.95, 2.05)
	Reference
0.33
0.08

	ln(T-CHO)
	1.64 (0.82, 3.28)
	0.15

	T-CHO, mg/dL
	
	

	<160
160-199
200-239 
240-279
≥280
	Reference
1.13 (0.72, 1.78)
1.36 (0.84, 2.20)
1.46 (0.91, 2.33)
1.32 (0.36, 4.85)
	Reference
0.55
0.19
0.11
0.66

	ln(TG)
	1.13 (0.89, 1.42)
	0.29

	TG, mg/dL
	
	

	<100
100-149
150-175
176-200
201-250
>250
	Reference
1.06 (0.75, 1.50)
1.14 (0.71, 1.83)
0.97 (0.49, 1.92)
1.35 (0.90, 2.03)
1.40 (0.81, 2.41)
	Reference
0.71
0.57
0.92
0.15
0.22

	Smoking
	
	

	Non-smoker
Smoker
	Reference
1.40 (1.15, 1.70)
	Reference
0.001

	mFI
	

	Fit
Mild
Moderate
Severe
	Reference
1.08 (0.96, 1.20)
0.94 (0.84, 1.05)
1.38 (1.21, 1.58)
	Reference
0.83
<0.001
<0.001

	Comorbidities
	
	

	Hypertension
DM
Type I DM
Atrial fibrillation
COPD
Cancer
Metastatic cancer
CKD
Dialysis
Dementia
Osteoarthritis
Autoimmune diseases
IBD
MG
RA
SLE
Sjögren disease
	1.11 (1.02, 1.21)
0.94 (0.87, 1.03)
0.71 (0.37, 1.36)
1.56 (1.30, 1.87)
1.06 (0.96, 1.18)
0.95 (0.86, 1.05)
0.43 (0.29, 0.62)
1.28 (1.09, 1.51)
1.42 (0.88, 2.31)
1.50 (1.28, 1.75)
1.10 (1.01, 1.20)

0.66 (0.39, 1.12)
2.56 (1.23, 5.34)
0.96 (0.56, 1.65)
NA
1.39 (0.90, 2.15)
	0.01
0.17
0.30
<0.001
0.24
0.33
<0.001
0.003
0.16
<0.001
0.03

0.13
0.01
0.88
NA
0.14

	Medications
	
	

	Antihypertensive drugs
Antihyperglycemic drugs
Aspirin
Oral anticoagulants
Statins
	1.05 (0.96, 1.14)
1.07 (0.98, 1.17)
1.26 (1.15, 1.38)
1.16 (0.83, 1.63)
1.16 (1.04, 1.28)
	0.30
0.11
<0.001
0.38
0.005


P-value in bold: P-value <0.25.
Abbreviations: BMI, body mass index; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; IBD, inflammatory bowel diseases; LDL-C, low-density lipoprotein cholesterol; mFI, multimorbidity frailty index; MG, myasthenia gravis; RA, rheumatic arthritis; SLE, systemic lupus erythematosus; T-CHO, total cholesterol; TG, triglycerides.
Supplementary Table S8. Bivariate analysis of potential risk factors for MACE in women
	Variable
	Odds ratio (95% CI)
	P-value

	ln(Age)
	>99.99 (>99.99, >99.99)
	<0.001

	Age, years
	
	

	75-79
80-84
85-89
90-94
≥95
	Reference
2.02 (1.85, 2.20)
3.17 (2.85, 3.53)
4.59 (3.89, 5.43)
4.54 (3.24, 6.35)
	Reference
<0.001
0.001
<0.001
<0.001

	ln(BMI)
	0.48 (0.23, 0.97)
	0.04

	BMI, kg/m2
	
	

	<18.5
18.5-22.9
23-24.9
25-29.9
≥30
	1.44 (1.01, 2.07)
Reference
0.94 (0.70, 1.26)
0.82 (0.62, 1.10)
1.01 (0.70, 1.45)
	0.05
Reference
0.66
0.17
0.98

	ln(LDL-C)
	1.05 (0.69, 1.59)
	0.81

	LDL-C, mg/dL
	
	

	<100
100-129
130-159
160-189
≥190
	Reference
0.99 (0.80, 1.23)
1.02 (0.73, 1.43)
1.01 (0.54, 1.86)
0.96 (0.38, 2.42)
	Reference
0.92
0.90
0.98
0.94

	ln(HDL-C)
	0.62 (0.42, 0.91)
	0.02

	HDL-C, mg/dL
	
	

	<50
≥50
	Reference
0.81 (0.67, 0.98)
	Reference
0.03

	ln(Non-HDL-C)
	1.10 (0.60, 2.01)
	0.73

	Non-HDL-C, mg/dL
	
	

	<130
130-160
>160
	Reference
0.99 (0.77, 1.28)
1.00 (0.74, 1.35)
	Reference
0.96
0.99

	ln(T-CHO)
	0.82 (0.39, 1.75)
	0.58

	T-CHO, mg/dL
	
	

	<160 
160-199
200-239
240-279
≥280
	Reference
1.04 (0.65, 1.65)
0.96 (0.64, 1.46)
0.90 (0.44, 1.83)
0.93 (0.28, 3.06)
	Reference
0.86
0.85
0.74
0.89

	ln(TG)
	1.02 (0.83, 1.26)
	0.82

	TG, mg/dL
	
	

	<100
100-149
150-175
176-200
201-250
>250
	Reference
0.95 (0.68, 1.33)
1.00 (0.56, 1.79)
1.05 (0.59, 1.86)
1.11 (0.57, 2.15)
1.03 (0.68, 1.56)
	Reference
0.74
0.99
0.86
0.73
0.90

	Smoking
	
	

	Non-smoker
Smoker
	Reference
1.70 (1.19, 2.42)
	Reference
0.004

	mFI
	

	Fit
Mild
Moderate
Severe
	Reference
1.12 (1.01, 1.24)
1.17 (1.05, 1.30)
1.18 (1.00, 1.40)
	Reference
0.97
0.30
0.37

	Comorbidities
	
	

	Hypertension
DM
Type I DM
Atrial fibrillation
COPD
Cancer
Metastatic cancer
CKD
Dialysis
Dementia
Osteoarthritis
Autoimmune diseases
IBD
MG
RA
SLE
Sjögren disease
	1.16 (1.06, 1.26)
1.06 (0.99, 1.15)
0.91 (0.53, 1.56)
2.31 (1.94, 2.74)
1.28 (1.12, 1.47)
0.64 (0.56, 0.73)
1.20 (0.91, 1.58)
1.06 (0.86, 1.30)
1.16 (0.59, 2.27)
1.90 (1.69, 2.12)
0.84 (0.78, 0.90)

0.41 (0.24, 0.69)
1.99 (0.99, 4.03)
1.32 (1.04, 1.68)
2.62 (1.45, 4.74)
0.81 (0.59, 1.11)
	<0.001
0.11
0.73
<0.001
<0.001
<0.001
0.20
0.59
0.66
<0.001
<0.001

<0.001
0.06
0.025
0.002
0.19

	Medications
	
	

	Antihypertensive drugs
Antihyperglycemic drugs
Aspirin
Oral anticoagulants
Statins
	1.34 (1.23, 1.47)
1.02 (0.95, 1.11)
1.29 (1.18, 1.41)
3.91 (2.97, 5.15)
0.93 (0.86, 1.01)
	<0.001
0.55
<0.001
<0.001
0.09


P-value in bold: P-value <0.25.
Abbreviations: BMI, body mass index; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; IBD, inflammatory bowel diseases; LDL-C, low-density lipoprotein cholesterol; mFI, multimorbidity frailty index; MG, myasthenia gravis; RA, rheumatic arthritis; SLE, systemic lupus erythematosus; T-CHO, total cholesterol; TG, triglycerides.

Supplementary Table S9. Comparison of models with different types of variables for CVD risk prediction
	Model
	AIC
	AUC
	∆AUC (95% CI)
	P-value

	Men

	Model (categorical)
	9331.20
	0.6175
	Reference
	---

	Model (continuous)
	9311.00
	0.5997
	-0.0178
( -0.0129, 0.0197)
	0.08

	Women

	Model (categorical) 
	10906.35
	0.6665
	Reference
	---

	Model (continuous)
	10885.04
	0.6614
	-0.0051
(-0.0410, 0.0512)
	0.83


Abbreviations: AIC, Akaike information criterion; AUC, area under the curve; CI, confidence interval; CVD, cardiovascular disease.
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