Additional file 1

Table S1 Frailty definition in UK Biobank
	Components
	Method
	UKB Criteria
	Field ID

	Grip Strength
	Jamar J00105 hydraulic hand dynamometer
	Measurements were taken for both the left and right hands, and the higher value was recorded as the comparative grip strength. This measurement was then evaluated against standard grip strength values, which are adjusted for gender and BMI, to determine if it fell below the expected range.
	31, 46, 47, 21001

	Weight Loss
	Touch-screen questionnaire
	Question: “Compared with one year ago, has your weight changed?” 
A response of "Yes - lost weight" was interpreted as an indication of weight loss.
	2306

	Self-perception of Fatigue
	Touch-screen questionnaire
	Question: “Over the past two weeks, how often have you felt tired or had little energy?” 
Answers indicating fatigue on "More than half the days" or "Nearly every day" were classified as self-perceived fatigue.
	2080

	Walking pace
	Touch-screen questionnaire
	Question: “How would you describe your usual walking pace?”
A reply of "Slow pace" indicated a deceleration in walking speed.
	924

	Activity Levels
	Touch-screen questionnaire
	The assessment of activity levels involved two questions: (1) "In the last 4 weeks did you spend any time doing the following? (You can select more than one answer)" and (2) "How many times in the last 4 weeks did you do light DIY?". 
Participants were considered to have diminished activity levels if they reported either no engagement in the activities listed or only sporadic involvement in light activity (light DIY activity, i.e., pruning, watering the lawn).
	1011, 6164












Table S2 Baseline characteristics of the study participants based on INFLA score levels
	Variables
	Total
	Low level
	Moderate level
	High level
	P value

	N (%)
	220608 (100.0)
	66815 (30.3)
	80668 (36.6)
	73125 (33.1)
	　

	Sex, n (%)
	
	
	
	
	< 0.001

	  Male
	96894 (43.9)
	32186 (48.2)
	36133 (44.8)
	28575 (39.1)
	

	  Female
	123714 (56.1)
	34629 (51.8)
	44535 (55.2)
	44550 (60.9)
	

	Age, years
	54.0 ± 8.0
	53.9 ± 7.8
	54.3 ± 8.0
	53.9 ± 8.1
	< 0.001

	Ethnicity, n (%)
	
	
	
	
	< 0.001

	  White
	210603 (95.5)
	62865 (94.1)
	77323 (95.9)
	70415 (96.3)
	

	  Other
	10005 (4.5)
	3950 (5.9)
	3345 (4.1)
	2710 (3.7)
	

	BMI (kg/m2)
	
	
	
	
	< 0.001

	  < 25
	90105 (40.8)
	34660 (51.9)
	32544 (40.3)
	22901 (31.3)
	

	  25~30
	93876 (42.6)
	26003 (38.9)
	35654 (44.2)
	32219 (44.1)
	

	＞30
	36627 (16.6)
	6152 (9.2)
	12470 (15.5)
	18005 (24.6)
	

	Education level, n (%)
	
	
	
	< 0.001

	  College or University degree
	95760 (43.4)
	32579 (48.8)
	35236 (43.7)
	27945 (38.2)
	

	  Other
	124848 (56.6)
	34236 (51.2)
	45432 (56.3)
	45180 (61.8)
	

	Smoking status, n (%)
	
	
	
	< 0.001

	  Never
	129486 (58.7)
	41564 (62.2)
	47767 (59.2)
	40155 (54.9)
	

	  Previous
	69738 (31.6)
	21192 (31.7)
	25916 (32.1)
	22630 (30.9)
	

	  Current
	21384 (9.7)
	4059 (6.1)
	6985 (8.7)
	10340 (14.1)
	

	Alcohol consumption, n (%)
	
	
	
	< 0.001

	  Alcoholics
	47711 (21.6)
	15259 (22.8)
	18038 (22.4)
	14414 (19.7)
	

	  Non-alcoholics
	172897 (78.4)
	51556 (77.2)
	62630 (77.6)
	58711 (80.3)
	

	Household income, pounds per year, n (%)
	
	
	< 0.001

	  < 31,000
	83490 (37.8)
	22397 (33.5)
	30284 (37.5)
	30809 (42.1)
	

	  31,000~100,000
	121288 (55.0)
	38394 (57.5)
	44547 (55.2)
	38347 (52.4)
	

	  > 100,000
	15830 (7.2)
	6024 (9.0)
	5837 (7.2)
	3969 (5.4)
	

	Townsend deprivation index
	-2.4 [-3.8, 0.0]
	-2.4 [-3.8, 0.0]
	-2.4 [-3.8, -0.1]
	-2.3 [-3.7, 0.2]
	< 0.001

	Regular physical exercise, n (%)
	161185 (73.1)
	51804 (77.5)
	59114 (73.3)
	50267 (68.7)
	< 0.001

	Health diet score
	3.0 (1.2)
	3.1 (1.2)
	3.0 (1.2)
	2.9 (1.2)
	< 0.001

	Diabetes
	9717 (4.4)
	2126 (3.2)
	3349 (4.2)
	4242 (5.8)
	< 0.001

	Hyperlipidemia
	30251 (13.7)
	8266 (12.4)
	11199 (13.9)
	10786 (14.8)
	< 0.001

	NLR
	2.1 [1.6, 2.7]
	1.6 [1.3, 2.0]
	2.1 [1.7, 2.5]
	2.6 [2.1, 3.2]
	< 0.001

	CRP, mg/L
	1.0 [0.5, 2.1]
	0.6 [0.3, 0.9]
	1.0 [0.6, 1.8]
	2.0 [1.1, 3.5]
	< 0.001

	WBC, ´ 109/L
	6.6 (1.6)
	5.3 (1.0)
	6.5 (1.2)
	7.9 (1.5)
	< 0.001

	PC, ´ 109/L
	251.8 (55.5)
	217.4 (42.3)
	248.7 (48.2)
	286.5 (52.9)
	< 0.001

	Frailty phenotype, n (%)
	
	
	
	< 0.001

	  Non-frailty
	146167 (66.3)
	46960 (70.3)
	54221 (67.2)
	44986 (61.5)
	

	  Pre-frailty
	71369 (32.4)
	19306 (28.9)
	25482 (31.6)
	26581 (36.4)
	

	  Frailty
	3072 (1.4)
	549 (0.8)
	965 (1.2)
	1558 (2.1)
	


BMI, body mass index; NLR, Neutrophil-to-Lymphocyte ratio; CRP, C-reactive protein; PC, Platelet count; WBC, White blood cell count; INFLA score, low-grade inflammation score.

Table S3 Subgroup analyses of the association between frailty phenotypes and cardiovascular disease risk
	Categories
	Non-frailty
	Pre-frailty
	Frailty

	
	HR (95% CI)
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Age, years
	
	
	
	
	

	  ≤ 60
	1.00 (reference)
	1.29 (1.26-1.32)
	< 0.001
	2.23 (2.07-2.40)
	< 0.001

	  > 60
	1.00 (reference)
	1.24 (1.20-1.27)
	< 0.001
	1.99 (1.80-2.19)
	< 0.001

	Sex
	
	
	
	
	

	  Male
	1.00 (reference)
	1.21 (1.18-1.24)
	< 0.001
	1.90 (1.71-2.11)
	< 0.001

	  Female
	1.00 (reference)
	1.38 (1.34-1.42)
	< 0.001
	2.54 (2.36-2.73)
	< 0.001

	Ethnicity
	
	
	
	
	

	  White
	1.00 (reference)
	1.25 (1.23-1.28)
	< 0.001
	2.09 (1.96-2.23)
	< 0.001

	  Other
	1.00 (reference)
	1.42 (1.30-1.55)
	< 0.001
	2.24 (1.87-2.69)
	< 0.001


HR, hazard ratio; CI, confidence interval.






























Table S4 Sensitivity analyses for the association between frailty phenotypes and cardiovascular disease risk
	Categories
	Non-frailty
	Pre-frailty
	Frailty

	
	SHR (95% CI)
	SHR (95% CI)
	P value
	SHR (95% CI)
	P value

	Non-cardiovascular death as a competing event

	  
	1.00 (reference) 
	1.17 (1.15-1.20)
	< 0.001
	1.66 (1.56-1.77)
	< 0.001

	Exclude patients who developed cardiovascular disease in the first 5 years

	  
	1.00 (reference)
	1.17 (1.15-1.20)
	< 0.001
	1.59 (1.47-1.71)
	< 0.001


All results were adjusting for sex, age, ethnicity, BMI, education level, Townsend deprivation index, average total household income, smoking status, alcohol consumption, physical exercise, healthy diet score, diabetes, hyperlipidemia, and INFLA score.
SHR, sub-distribution hazard regression; CI, confidence interval.
































Table S5 Subgroup analyses of the association between INFLA score and cardiovascular disease risk
	Categories
	Low level
	Moderate level
	High level

	
	HR (95% CI)
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Age, years
	
	
	
	
	

	  ≤ 60
	1.00 (reference)
	1.19 (1.15-1.23)
	< 0.001
	1.44 (1.40-1.49)
	< 0.001

	  > 60
	1.00 (reference)
	1.10 (1.06-1.14)
	< 0.001
	1.29 (1.25-1.34)
	< 0.001

	Sex
	
	
	
	
	

	  Male
	1.00 (reference)
	1.24 (1.20-1.28)
	< 0.001
	1.52 (1.47-1.57)
	< 0.001

	  Female
	1.00 (reference)
	1.17 (1.13-1.21)
	< 0.001
	1.41 (1.36-1.45)
	< 0.001

	Ethnicity
	
	
	
	
	

	  White
	1.00 (reference)
	1.19 (1.16-1.22)
	< 0.001
	1.40 (1.37-1.43)
	< 0.001

	  Other
	1.00 (reference)
	1.15 (1.04-1.27)
	0.008
	1.36 (1.23-1.51)
	< 0.001


HR, hazard ratio; CI, confidence interval.






























Table S6 Sensitivity analyses for the association between INFLA score and cardiovascular disease risk
	Categories
	Low level
	Moderate level
	High level

	
	SHR (95% CI)
	SHR (95% CI)
	P value
	SHR (95% CI)
	P value

	Non-cardiovascular death as a competing event

	 
	1.00 (reference)
	1.07 (1.06-1.08)
	< 0.001
	1.24 (1.21-1.27)
	< 0.001

	
	
	
	
	
	

	Exclude patients who developed cardiovascular disease in the first 5 years

	 
	1.00 (reference)
	1.07 (1.04-1.10)
	< 0.001
	1.20 (1.17-1.23)
	< 0.001


All results were adjusting for sex, age, ethnicity, BMI, education level, Townsend deprivation index, average total household income, smoking status, alcohol consumption, physical exercise, healthy diet score, diabetes, hyperlipidemia, and frailty phenotypes.
SHR, sub-distribution hazard regression; CI, confidence interval.































Figure S1 Cumulative incidence curve of various inflammatory indexes and cardiovascular disease risk
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Figure S2 RCS of various inflammatory indexes and cardiovascular disease risk
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