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[bookmark: _Toc231904213]Table S1. Baseline characteristics of selected biomarkers.
	Mediators
	Available sample size
	Field ID
	Mean
	SD
	Median
	Quartile 1
	Quartile 3

	Systemic inflammation
	
	
	
	
	
	
	

	White blood cell count (10^9 cells/Litre)
	106,329
	30000
	7.24
	2.02
	7.01
	6.00
	8.20

	Platelet count (10^9 cells/Litre)
	106,333
	30080
	254.51
	60.54
	249.20
	214.20
	289.00

	Lymphocyte count (10^9 cells/Litre)
	106,136
	30120
	2.08
	1.09
	2.00
	1.61
	2.40

	Monocyte count (10^9 cells/Litre)
	106,136
	30130
	0.51
	0.22
	0.50
	0.40
	0.60

	Neutrophil count (10^9 cells/Litre)
	106,136
	30140
	4.42
	1.40
	4.23
	3.47
	5.16

	Eosinophil count (10^9 cells/Litre)
	106,136
	30150
	0.19
	0.14
	0.16
	0.10
	0.23

	Basophil count (10^9 cells/Litre)
	106,136
	30160
	0.04
	0.05
	0.02
	0.00
	0.05

	Liver function
	
	
	
	
	
	
	

	Albumin (g/L)
	109,153
	30600
	45.14
	2.62
	45.13
	43.40
	46.86

	Alkaline phosphatase (U/L)
	109,164
	30610
	88.46
	26.93
	85.00
	71.90
	100.60

	Alanine aminotransferase (U/L)
	109,164
	30620
	29.47
	16.49
	25.71
	19.65
	34.57

	Aspartate aminotransferase (U/L)
	108,756
	30650
	27.98
	10.87
	26.00
	22.20
	30.90

	Gamma glutamyltransferase (U/L)
	109,181
	30730
	49.48
	46.57
	37.00
	26.70
	55.20

	Total bilirubin (umol/L)
	108,748
	30840
	8.94
	4.18
	7.95
	6.32
	10.28

	Total protein (g/L)
	109,030
	30860
	72.79
	4.01
	72.61
	70.09
	75.28

	Metabolic function
	
	
	
	
	
	
	

	Apolipoprotein A (g/L)
	108,982
	30630
	1.43
	0.23
	1.40
	1.27
	1.56

	Apolipoprotein B (g/L)
	108,401
	30640
	1.10
	0.24
	1.09
	0.93
	1.26

	Cholesterol (mmol/L)
	109,170
	30690
	5.86
	1.16
	5.82
	5.07
	6.60

	Glycated hemoglobin (HbA1c) (mmol/mol)
	103,667
	30750
	36.94
	6.81
	36.10
	33.50
	38.80

	HDL cholesterol (mmol/L)
	109,172
	30760
	1.25
	0.28
	1.21
	1.05
	1.41

	IGF-1 (nmol/L)
	108,459
	30770
	21.10
	5.74
	20.98
	17.18
	24.57

	LDL direct (mmol/L)
	109,023
	30780
	3.76
	0.87
	3.74
	3.16
	4.33

	Lipoprotein A (nmol/L)
	87,084
	30790
	43.46
	48.44
	20.09
	9.20
	60.32

	Renal function
	
	
	
	
	
	
	

	Urea (mmol/L)
	109,154
	30670
	5.55
	1.36
	5.41
	4.64
	6.28

	Creatinine (umol/L)
	109,172
	30700
	75.58
	18.09
	74.50
	64.70
	84.50

	Cystatin C (mg/L)
	109,111
	30720
	0.96
	0.16
	0.94
	0.86
	1.03

	Urate (umol/L)
	109,092
	30880
	347.04
	73.36
	343.80
	296.70
	393.70


Notes: Data are presented as mean, standard deviation (SD), median, and quartiles.
Abbreviations: HbA1c, glycated hemoglobin A1c; HDL, high-density lipoprotein; ID, identifier; IGF-1, insulin-like growth factor 1; LDL, low-density lipoprotein; SD, standard deviation.

[bookmark: _Toc231904214]Table S2. Missing data for covariates in the present study.
	
	Missing values
	Percentage of missingness (%)

	Age
	0
	0

	Sex
	0
	0

	Ethnicity
	479
	0.41

	Educational levels
	1,648
	1.42

	Townsend deprivation index
	157
	0.13

	Physical activity
	3,519
	3.02

	Smoking status
	719
	0.62

	Alcohol consumption
	313
	0.27

	Employment status
	482
	0.41

	Sedentary behavior
	1,438
	1.23

	Sleep duration
	1,062
	0.91



[bookmark: _Toc231904215]Table S3. Description of covariates used in the present study.
	Measure
	Description
	Field ID

	Demographic variables
	
	

	Sex
	Sex was obtained from UK Biobank Field 31, which records participants as female or male based on central registry information at recruitment. In the present study, sex was included as a binary covariate: female and male.
	31

	Age
	Age was obtained from UK Biobank Field 21022, recorded as age at recruitment in years. In the present study, age was included as a continuous covariate in years.
	21022

	Ethnicity
	Ethnic background was obtained from the UK Biobank touchscreen questionnaire. The original categories included White (British, Irish, and any other White background), Mixed (White and Black Caribbean, White and Black African, White and Asian, and any other mixed background), Asian or Asian British (Indian, Pakistani, Bangladeshi, and any other Asian background), Black or Black British (Caribbean, African, and any other Black background), Chinese, other ethnic group, do not know, and prefer not to answer. Responses of "Do not know" and "Prefer not to answer" were treated as missing. In the present study, ethnicity was recoded as White (British, Irish, and any other White background) and non-White (Mixed, Asian or Asian British, Black or Black British, Chinese, and other ethnic group).
	21000

	Socioeconomic variables
	
	

	Education
	Educational attainment was assessed by the UK Biobank touchscreen question "Which of the following qualifications do you have? (You can select more than one)". The original response options included college or university degree, A levels/AS levels or equivalent, O levels/GCSEs or equivalent, CSEs or equivalent, NVQ/HND/HNC or equivalent, other professional qualifications (e.g., nursing or teaching), none of the above, and prefer not to answer. "Prefer not to answer" was treated as missing. In the present study, education was recoded as university degree or higher (college or university degree) and lower than university degree (A levels/AS levels, O levels/GCSEs, CSEs, NVQ/HND/HNC, other professional qualifications, and none of the above).
	6138

	Socioeconomic status
	Socioeconomic status was measured using the Townsend deprivation index at recruitment. This index is calculated based on the preceding national census output areas, and each participant is assigned a score corresponding to the output area in which their postcode is located. In the present study, the Townsend deprivation index was included as a continuous covariate; participants with missing values were treated as missing for complete-case analyses.
	22189

	Employment status
	Current employment status was assessed by the UK Biobank touchscreen question "Which of the following describes your current situation?". The original response options included in paid employment or self-employed, retired, looking after home and/or family, unable to work because of sickness or disability, unemployed, doing unpaid or voluntary work, full- or part-time student, none of the above, and prefer not to answer. "None of the above" and "Prefer not to answer" were treated as missing. In the present study, employment status was recoded as working (in paid employment or self-employed), retired (retired), and non-working/unemployed (looking after home and/or family, unable to work because of sickness or disability, unemployed, doing unpaid or voluntary work, and full- or part-time student).
	6142

	Lifestyle factors
	
	

	Smoking status
	Smoking status was derived by UK Biobank from touchscreen information on current and past tobacco smoking. The original derived categories were never, previous, current, and prefer not to answer. "Prefer not to answer" was treated as missing. In the present study, smoking status was categorized as never, previous, and current smoker.
	20116

	Alcohol consumption
	Alcohol intake frequency was assessed by the UK Biobank touchscreen question "About how often do you drink alcohol?". The original categories included daily or almost daily, three or four times a week, once or twice a week, one to three times a month, special occasions only, never, and prefer not to answer. "Prefer not to answer" was treated as missing. In the present study, alcohol consumption was categorized as never, special occasions only, one to three times per month, one to two times per week, three to four times per week, and daily or almost daily.
	1558

	Physical activity
	Self-reported physical activity was derived from UK Biobank touchscreen questions on moderate and vigorous activity, including the number of days per week of moderate physical activity lasting 10 minutes or more, duration of moderate activity in minutes per day, number of days per week of vigorous physical activity lasting 10 minutes or more, and duration of vigorous activity in minutes per day. Responses of "Do not know" and "Prefer not to answer" in these fields were treated as missing. In the present study, adequate physical activity was defined as meeting at least one of the following criteria: ≥150 min/week of moderate activity, ≥75 min/week of vigorous activity, an equivalent combination of moderate and vigorous activity, moderate activity ≥5 days/week, or vigorous activity ≥1 day/week. 
	894, 914, 884, 904

	Sedentary behavior
	Sedentary behavior was assessed using self-reported time spent watching television in a typical day. The original variable was recorded in hours per day, with special responses for less than an hour a day, do not know, and prefer not to answer. "Less than an hour a day" was retained as <1 h/day, whereas "Do not know" and "Prefer not to answer" were treated as missing. In the present study, sedentary behavior was categorized as <4 h/day and ≥4 h/day of television watching.
	1070

	Sleep duration
	Sleep duration was assessed by the UK Biobank touchscreen question "About how many hours sleep do you get in every 24 hours? (Please include naps)". The original variable was recorded in hours per day, with special responses for do not know and prefer not to answer. "Do not know" and "Prefer not to answer" were treated as missing. In the present study, normal sleep duration was categorized as 7-9 h/day and other durations (<7 or >9 h/day).
	1160



[bookmark: _Toc231904216]Table S4. Baseline characteristics of the study population according to baseline CTI quartiles.
	Characteristics
	Total population
	CTI
	P value

	
	
	Q1
	Q2
	Q3
	Q4
	

	n
	109,181
	27,296
	27,295
	27,295
	27,295
	

	Age, year
	56.7 ± 7.9
	56.1 ± 8.0
	56.7 ± 7.9
	57.1 ± 7.8
	57.0 ± 7.8
	<0.001

	Sex
	
	
	
	
	
	<0.001

	  Female
	43,820 (40.1)
	8,622 (31.6)
	10,467 (38.3)
	11,824 (43.3)
	12,907 (47.3)
	

	  Male
	65,361 (59.9)
	18,674 (68.4)
	16,828 (61.7)
	15,471 (56.7)
	14,388 (52.7)
	

	Ethnicity
	
	
	
	
	
	<0.001

	  Whites
	103,462 (94.8)
	25,354 (92.9)
	25,984 (95.2)
	26,078 (95.5)
	26,046 (95.4)
	

	  Non-Whites
	5,719 (5.2)
	1,942 (7.1)
	1,311 (4.8)
	1,217 (4.5)
	1,249 (4.6)
	

	Employment status
	
	
	
	
	
	<0.001

	  Working
	64,472 (59.1)
	17,679 (64.8)
	16,474 (60.4)
	15,690 (57.5)
	14,629 (53.6)
	

	  Retired
	35,474 (32.5)
	7,718 (28.3)
	8,765 (32.1)
	9,342 (34.2)
	9,649 (35.4)
	

	  Unemployed
	9,235 (8.5)
	1,899 (7.0)
	2,056 (7.5)
	2,263 (8.3)
	3,017 (11.1)
	

	Educational levels
	
	
	
	
	
	<0.001

	  University or college
	31,920 (29.2)
	8,807 (32.3)
	8,377 (30.7)
	7,708 (28.2)
	7,028 (25.7)
	

	  Others
	77,261 (70.8)
	18,489 (67.7)
	18,918 (69.3)
	19,587 (71.8)
	20,267 (74.3)
	

	Townsend deprivation index
	-1.3 ± 3.1
	-1.3 ± 3.1
	-1.4 ± 3.0
	-1.3 ± 3.1
	-1.0 ± 3.2
	<0.001

	Frequency of drinking
	
	
	
	
	
	<0.001

	  Daily or almost daily
	13,352 (12.2)
	3,934 (14.4)
	3,616 (13.2)
	3,101 (11.4)
	2,701 (9.9)
	

	  3-4 times/week
	23,901 (21.9)
	6,747 (24.7)
	6,312 (23.1)
	5,793 (21.2)
	5,049 (18.5)
	

	  1-2 times/week
	32,765 (30.0)
	8,221 (30.1)
	8,133 (29.8)
	8,344 (30.6)
	8,067 (29.6)
	

	  1-3 times/month
	14,752 (13.5)
	3,326 (12.2)
	3,606 (13.2)
	3,786 (13.9)
	4,034 (14.8)
	

	  Special occasions only
	14,966 (13.7)
	3,099 (11.4)
	3,509 (12.9)
	3,838 (14.1)
	4,520 (16.6)
	

	  Never
	9,445 (8.7)
	1,969 (7.2)
	2,119 (7.8)
	2,433 (8.9)
	2,924 (10.7)
	

	Smoking status
	
	
	
	
	
	<0.001

	  Never smoking
	58,462 (53.5)
	15,412 (56.5)
	14,919 (54.7)
	14,682 (53.8)
	13,449 (49.3)
	

	  Ever smoking
	40,151 (36.8)
	9,937 (36.4)
	10,070 (36.9)
	9,966 (36.5)
	10,178 (37.3)
	

	  Current smoking
	10,568 (9.7)
	1,947 (7.1)
	2,306 (8.4)
	2,647 (9.7)
	3,668 (13.4)
	

	Sleep duration
	
	
	
	
	
	<0.001

	  7-9 h/day
	77,736 (71.2)
	19,330 (70.8)
	19,659 (72.0)
	19,602 (71.8)
	19,145 (70.1)
	

	  Others
	31,445 (28.8)
	7,966 (29.2)
	7,636 (28.0)
	7,693 (28.2)
	8,150 (29.9)
	

	Physical activity
	
	
	
	
	
	<0.001

	  Inadequate
	34,801 (31.9)
	7,692 (28.2)
	8,371 (30.7)
	8,777 (32.2)
	9,961 (36.5)
	

	  Adequate
	74,380 (68.1)
	19,604 (71.8)
	18,924 (69.3)
	18,518 (67.8)
	17,334 (63.5)
	

	Sedentary behavior
	
	
	
	
	
	<0.001

	  <4 h/day
	71,249 (65.3)
	18,922 (69.3)
	18,222 (66.8)
	17,532 (64.2)
	16,573 (60.7)
	

	  ≥4 h/day
	37,932 (34.7)
	8,374 (30.7)
	9,073 (33.2)
	9,763 (35.8)
	10,722 (39.3)
	


Notes: Data are presented as mean ± standard deviation for continuous variables and n (%) for categorical variables.
Abbreviations: CTI, C-reactive protein-triglyceride-glucose index.

[bookmark: _Toc231904217]Table S5. Incremental predictive value of C-reactive protein-triglyceride-glucose index and its modified indices for cardiometabolic multimorbidity using SCORE2 as base model.
	Model
	C-index (95% CI)
	
	NRI (95% CI)
	
	IDI (95% CI)
	

	
	Estimate
	P value
	Estimate
	P value
	Estimate
	P value

	SCORE2 model
	0.658 (0.650-0.666)
	-
	Reference
	-
	Reference
	-

	SCORE2 model + CTI
	0.686 (0.678-0.693)
	<0.001
	0.143 (0.123-0.168)
	<0.001
	0.014 (0.011-0.018)
	<0.001

	SCORE2 model + CTI-WC
	0.712 (0.705-0.720)
	<0.001
	0.222 (0.196-0.240)
	<0.001
	0.027 (0.024-0.033)
	<0.001

	SCORE2 model + CTI-BMI
	0.706 (0.699-0.714)
	<0.001
	0.191 (0.167-0.213)
	<0.001
	0.020 (0.017-0.025)
	<0.001

	SCORE2 model + CTI-WHtR
	0.720 (0.713-0.727)
	<0.001
	0.229 (0.201-0.247)
	<0.001
	0.030 (0.025-0.035)
	<0.001


Notes: The SCORE2 reference model was used as the base model. C-index, NRI, and IDI were compared with the conventional model.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; IDI, integrated discrimination improvement; NRI, net reclassification improvement; WC, waist circumference; WHtR, waist-to-height ratio.


[bookmark: _Toc231904218]Table S6. Optimal cutoff values of CTI-related indices for CMM.
	Exposures
	Cutoff value
	Sensitivity
	Specificity
	Youden index

	CTI
	9.641
	0.529
	0.668
	0.197

	CTI-WC
	989.874
	0.562
	0.683
	0.245

	CTI-BMI
	297.987
	0.568
	0.607
	0.175

	CTI-WHtR
	5.745
	0.607
	0.633
	0.240


Notes: Receiver operating characteristic curve analysis was used to identify the optimal cutoff values based on the Youden index. 
Abbreviations: CTI, C-reactive protein-triglyceride-glucose index; CMM, cardiometabolic multimorbidity; ROC, receiver operating characteristic.
[bookmark: _Toc231904219][bookmark: OLE_LINK1]Table S7. Associations of CTI-related indices with selected biomarkers.
	Biomarkers
	Beta (95% CI)
	P value
	FDR-P value

	CTI
	
	
	

	Systemic inflammation
	
	
	

	White blood cell count
	0.343 (0.331, 0.355)
	<0.001
	<0.001

	Platelet count
	6.018 (5.667, 6.368)
	<0.001
	<0.001

	Lymphocyte count
	0.053 (0.046, 0.059)
	<0.001
	<0.001

	Monocyte count
	0.017 (0.015, 0.018)
	<0.001
	<0.001

	Neutrophil count
	0.262 (0.254, 0.271)
	<0.001
	<0.001

	Eosinophil count
	0.009 (0.008, 0.010)
	<0.001
	<0.001

	Basophil count
	0.002 (0.002, 0.003)
	<0.001
	<0.001

	Liver function
	
	
	

	Albumin
	-0.092 (-0.107, -0.076)
	<0.001
	<0.001

	Alkaline phosphatase
	3.361 (3.204, 3.519)
	<0.001
	<0.001

	Alanine aminotransferase
	1.622 (1.525, 1.719)
	<0.001
	<0.001

	Aspartate aminotransferase
	0.664 (0.599, 0.730)
	<0.001
	<0.001

	Gamma glutamyltransferase
	3.813 (3.534, 4.092)
	<0.001
	<0.001

	Total bilirubin
	-0.514 (-0.538, -0.490)
	<0.001
	<0.001

	Total protein
	0.165 (0.141, 0.189)
	<0.001
	<0.001

	Metabolic function
	
	
	

	Apolipoprotein A
	-0.035 (-0.036, -0.034)
	<0.001
	<0.001

	Apolipoprotein B
	0.048 (0.047, 0.050)
	<0.001
	<0.001

	Cholesterol
	0.226 (0.219, 0.233)
	<0.001
	<0.001

	HbA1c
	1.907 (1.867, 1.946)
	<0.001
	<0.001

	HDL cholesterol
	-0.078 (-0.079, -0.076)
	<0.001
	<0.001

	IGF-1
	-0.821 (-0.854, -0.788)
	<0.001
	<0.001

	LDL direct
	0.128 (0.123, 0.134)
	<0.001
	<0.001

	Lipoprotein A
	-1.604 (-1.932, -1.275)
	<0.001
	<0.001

	Renal function
	
	
	

	Urea
	0.052 (0.044, 0.060)
	<0.001
	<0.001

	Creatinine
	-0.411 (-0.508, -0.315)
	<0.001
	<0.001

	Cystatin C
	0.013 (0.012, 0.014)
	<0.001
	<0.001

	Urate
	10.204 (9.799, 10.609)
	<0.001
	<0.001

	CTI-WC
	
	
	

	Systemic inflammation
	
	
	

	White blood cell count
	0.336 (0.324, 0.348)
	<0.001
	<0.001

	Platelet count
	2.187 (1.831, 2.543)
	<0.001
	<0.001

	Lymphocyte count
	0.050 (0.044, 0.057)
	<0.001
	<0.001

	Monocyte count
	0.021 (0.019, 0.022)
	<0.001
	<0.001

	Neutrophil count
	0.252 (0.243, 0.260)
	<0.001
	<0.001

	Eosinophil count
	0.011 (0.010, 0.011)
	<0.001
	<0.001

	Basophil count
	0.003 (0.002, 0.003)
	<0.001
	<0.001

	Liver function
	
	
	

	Albumin
	-0.426 (-0.441, -0.411)
	<0.001
	<0.001

	Alkaline phosphatase
	1.183 (1.022, 1.343)
	<0.001
	<0.001

	Alanine aminotransferase
	0.909 (0.811, 1.007)
	<0.001
	<0.001

	Aspartate aminotransferase
	0.218 (0.152, 0.284)
	<0.001
	<0.001

	Gamma glutamyltransferase
	-1.961 (-2.244, -1.678)
	<0.001
	<0.001

	Total bilirubin
	-0.367 (-0.391, -0.343)
	<0.001
	<0.001

	Total protein
	-0.109 (-0.133, -0.085)
	<0.001
	<0.001

	Metabolic function
	
	
	

	Apolipoprotein A
	-0.035 (-0.036, -0.034)
	<0.001
	<0.001

	Apolipoprotein B
	0.001 (-0.001, 0.002)
	0.393
	0.400

	Cholesterol
	-0.047 (-0.054, -0.040)
	<0.001
	<0.001

	HbA1c
	1.921 (1.881, 1.960)
	<0.001
	<0.001

	HDL cholesterol
	-0.064 (-0.065, -0.062)
	<0.001
	<0.001

	IGF-1
	-1.036 (-1.069, -1.003)
	<0.001
	<0.001

	LDL direct
	-0.038 (-0.043, -0.033)
	<0.001
	<0.001

	Lipoprotein A
	-0.502 (-0.833, -0.171)
	0.003
	0.003

	Renal function
	
	
	

	Urea
	0.045 (0.037, 0.053)
	<0.001
	<0.001

	Creatinine
	-0.221 (-0.318, -0.124)
	<0.001
	<0.001

	Cystatin C
	0.029 (0.028, 0.030)
	<0.001
	<0.001

	Urate
	14.259 (13.854, 14.665)
	<0.001
	<0.001

	CTI-BMI
	
	
	

	Systemic inflammation
	
	
	

	White blood cell count
	0.320 (0.307, 0.333)
	<0.001
	<0.001

	Platelet count
	1.278 (0.898, 1.657)
	<0.001
	<0.001

	Lymphocyte count
	0.053 (0.046, 0.060)
	<0.001
	<0.001

	Monocyte count
	0.020 (0.019, 0.021)
	<0.001
	<0.001

	Neutrophil count
	0.235 (0.226, 0.244)
	<0.001
	<0.001

	Eosinophil count
	0.010 (0.009, 0.011)
	<0.001
	<0.001

	Basophil count
	0.003 (0.003, 0.003)
	<0.001
	<0.001

	Liver function
	
	
	

	Albumin
	-0.523 (-0.539, -0.506)
	<0.001
	<0.001

	Alkaline phosphatase
	0.468 (0.297, 0.639)
	<0.001
	<0.001

	Alanine aminotransferase
	0.600 (0.495, 0.704)
	<0.001
	<0.001

	Aspartate aminotransferase
	0.055 (-0.015, 0.126)
	0.124
	0.128

	Gamma glutamyltransferase
	-2.804 (-3.105, -2.503)
	<0.001
	<0.001

	Total bilirubin
	-0.329 (-0.355, -0.303)
	<0.001
	<0.001

	Total protein
	-0.162 (-0.188, -0.137)
	<0.001
	<0.001

	Metabolic function
	
	
	

	Apolipoprotein A
	-0.032 (-0.033, -0.030)
	<0.001
	<0.001

	Apolipoprotein B
	-0.010 (-0.012, -0.009)
	<0.001
	<0.001

	Cholesterol
	-0.104 (-0.112, -0.097)
	<0.001
	<0.001

	HbA1c
	1.713 (1.670, 1.756)
	<0.001
	<0.001

	HDL cholesterol
	-0.055 (-0.056, -0.053)
	<0.001
	<0.001

	IGF-1
	-1.196 (-1.231, -1.161)
	<0.001
	<0.001

	LDL direct
	-0.074 (-0.079, -0.068)
	<0.001
	<0.001

	Lipoprotein A
	-0.069 (-0.422, 0.284)
	0.701
	0.701

	Renal function
	
	
	

	Urea
	0.054 (0.046, 0.063)
	<0.001
	<0.001

	Creatinine
	0.042 (-0.061, 0.146)
	0.423
	0.427

	Cystatin C
	0.032 (0.031, 0.033)
	<0.001
	<0.001

	Urate
	16.088 (15.658, 16.518)
	<0.001
	<0.001

	CTI-WHtR
	
	
	

	Systemic inflammation
	
	
	

	White blood cell count
	0.397 (0.384, 0.409)
	<0.001
	<0.001

	Platelet count
	4.002 (3.633, 4.370)
	<0.001
	<0.001

	Lymphocyte count
	0.065 (0.058, 0.072)
	<0.001
	<0.001

	Monocyte count
	0.024 (0.023, 0.025)
	<0.001
	<0.001

	Neutrophil count
	0.293 (0.285, 0.302)
	<0.001
	<0.001

	Eosinophil count
	0.012 (0.011, 0.013)
	<0.001
	<0.001

	Basophil count
	0.003 (0.003, 0.003)
	<0.001
	<0.001

	Liver function
	
	
	

	Albumin
	-0.424 (-0.440, -0.408)
	<0.001
	<0.001

	Alkaline phosphatase
	1.370 (1.204, 1.536)
	<0.001
	<0.001

	Alanine aminotransferase
	1.027 (0.926, 1.129)
	<0.001
	<0.001

	Aspartate aminotransferase
	0.241 (0.173, 0.310)
	<0.001
	<0.001

	Gamma glutamyltransferase
	-1.267 (-1.561, -0.974)
	<0.001
	<0.001

	Total bilirubin
	-0.447 (-0.472, -0.422)
	<0.001
	<0.001

	Total protein
	-0.075 (-0.100, -0.050)
	<0.001
	<0.001

	Metabolic function
	
	
	

	Apolipoprotein A
	-0.032 (-0.033, -0.031)
	<0.001
	<0.001

	Apolipoprotein B
	0.003 (0.002, 0.005)
	<0.001
	<0.001

	Cholesterol
	-0.034 (-0.041, -0.026)
	<0.001
	<0.001

	HbA1c
	1.991 (1.949, 2.032)
	<0.001
	<0.001

	HDL cholesterol
	-0.061 (-0.063, -0.060)
	<0.001
	<0.001

	IGF-1
	-1.174 (-1.209, -1.140)
	<0.001
	<0.001

	LDL direct
	-0.032 (-0.038, -0.027)
	<0.001
	<0.001

	Lipoprotein A
	-0.698 (-1.042, -0.354)
	<0.001
	<0.001

	Renal function
	
	
	

	Urea
	0.048 (0.039, 0.056)
	<0.001
	<0.001

	Creatinine
	-0.466 (-0.567, -0.366)
	<0.001
	<0.001

	Cystatin C
	0.028 (0.027, 0.029)
	<0.001
	<0.001

	Urate
	14.526 (14.105, 14.946)
	<0.001
	<0.001


Notes: Linear regression models were used to estimate associations of CTI-related indices (per 1-SD increase) with selected biomarkers. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: BMI, body mass index; CI, confidence interval; CTI, C-reactive protein-triglyceride-glucose index; FDR, false discovery rate; HbA1c, glycated hemoglobin A1c; HDL, high-density lipoprotein; IGF-1, insulin-like growth factor 1; LDL, low-density lipoprotein; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904220]Table S8. Associations of selected biomarkers with risk of CMM.
	Biomarkers
	HR (95% CI)
	P value
	FDR-P value

	Systemic inflammation
	
	
	

	White blood cell count
	1.061 (1.052, 1.070)
	<0.001
	<0.001

	Platelet count
	1.029 (0.997, 1.063)
	0.077
	0.087

	Lymphocyte count
	1.022 (1.009, 1.035)
	<0.001
	0.001

	Monocyte count
	1.075 (1.059, 1.092)
	<0.001
	<0.001

	Neutrophil count
	1.195 (1.172, 1.219)
	<0.001
	<0.001

	Eosinophil count
	1.054 (1.037, 1.071)
	<0.001
	<0.001

	Basophil count
	1.043 (1.017, 1.070)
	0.001
	0.001

	Liver function
	
	
	

	Albumin
	0.935 (0.906, 0.965)
	<0.001
	<0.001

	Alkaline phosphatase
	1.063 (1.037, 1.089)
	<0.001
	<0.001

	Alanine aminotransferase
	1.137 (1.116, 1.159)
	<0.001
	<0.001

	Aspartate aminotransferase
	1.072 (1.054, 1.090)
	<0.001
	<0.001

	Gamma glutamyltransferase
	1.099 (1.075, 1.124)
	<0.001
	<0.001

	Total bilirubin
	0.978 (0.946, 1.010)
	0.174
	0.187

	Total protein
	1.020 (0.990, 1.052)
	0.192
	0.200

	Metabolic function
	
	
	

	Apolipoprotein A
	0.766 (0.739, 0.795)
	<0.001
	<0.001

	Apolipoprotein B
	0.856 (0.830, 0.883)
	<0.001
	<0.001

	Cholesterol
	0.765 (0.741, 0.789)
	<0.001
	<0.001

	HbA1c
	1.329 (1.318, 1.341)
	<0.001
	<0.001

	HDL cholesterol
	0.701 (0.675, 0.728)
	<0.001
	<0.001

	IGF-1
	0.889 (0.860, 0.919)
	<0.001
	<0.001

	LDL direct
	0.781 (0.757, 0.806)
	<0.001
	<0.001

	Lipoprotein A
	1.073 (1.038, 1.109)
	<0.001
	<0.001

	Renal function
	
	
	

	Urea
	1.088 (1.060, 1.116)
	<0.001
	<0.001

	Creatinine
	0.993 (0.962, 1.025)
	0.670
	0.670

	Cystatin C
	1.122 (1.105, 1.140)
	<0.001
	<0.001

	Urate
	1.167 (1.131, 1.204)
	<0.001
	<0.001


Notes: Cox proportional hazards regression models were used to estimate associations of selected biomarkers (per 1-SD increase) with risk of CMM. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: CI, confidence interval; CMM, cardiometabolic multimorbidity; FDR, false discovery rate; HbA1c, glycated hemoglobin A1c; HDL, high-density lipoprotein; HR, hazard ratio; IGF-1, insulin-like growth factor 1; LDL, low-density lipoprotein; SD, standard deviation.

[bookmark: _Toc231904221]Table S9. Roles of selected biomarkers in associations of CTI-related indices with risk of CMM.
	Biomarkers
	Total effect
HR (95% CI)
	Direct effect
HR (95% CI)
	Indirect effect
HR (95% CI)
	Proportion mediated
% (95% CI)
	FDR-P value


	CTI
	
	
	
	
	

	Systemic inflammation
	
	
	
	
	

	White blood cell count
	1.508 (1.464–1.553)
	1.494 (1.450–1.538)
	1.010 (1.008–1.012)
	2.848 (2.264–3.432)
	<0.001

	Lymphocyte count
	1.507 (1.464–1.552)
	1.506 (1.462–1.551)
	1.001 (1.000–1.002)
	0.268 (0.031–0.504)
	0.029

	Monocyte count
	1.508 (1.464–1.553)
	1.501 (1.457–1.546)
	1.004 (1.003–1.006)
	1.325 (0.943–1.707)
	<0.001

	Neutrophil count
	1.507 (1.464–1.553)
	1.470 (1.426–1.514)
	1.026 (1.021–1.031)
	7.400 (5.927–8.873)
	<0.001

	Eosinophil count
	1.508 (1.464–1.553)
	1.504 (1.460–1.549)
	1.003 (1.002–1.004)
	0.842 (0.469–1.216)
	<0.001

	Basophil count
	1.508 (1.464–1.553)
	1.506 (1.462–1.551)
	1.001 (1.000–1.003)
	0.407 (0.007–0.807)
	0.049

	Liver function
	
	
	
	
	

	Albumin
	1.497 (1.455–1.541)
	1.495 (1.452–1.539)
	1.002 (1.001–1.003)
	0.511 (0.171–0.851)
	0.004

	Alkaline phosphatase
	1.497 (1.454–1.541)
	1.495 (1.451–1.539)
	1.002 (0.998–1.005)
	0.500 (-0.615–1.615)
	0.382

	Alanine aminotransferase
	1.495 (1.453–1.539)
	1.479 (1.437–1.523)
	1.011 (1.009–1.013)
	3.265 (2.582–3.947)
	<0.001

	Aspartate aminotransferase
	1.498 (1.455–1.542)
	1.492 (1.450–1.536)
	1.004 (1.002–1.005)
	1.072 (0.711–1.432)
	<0.001

	Gamma glutamyltransferase
	1.494 (1.451–1.537)
	1.486 (1.443–1.529)
	1.005 (1.003–1.007)
	1.631 (1.014–2.247)
	<0.001

	Metabolic function
	
	
	
	
	

	Apolipoprotein A
	1.499 (1.456–1.543)
	1.458 (1.415–1.501)
	1.028 (1.022–1.034)
	8.225 (6.479–9.970)
	<0.001

	HbA1c
	1.329 (1.293–1.367)
	1.237 (1.202–1.273)
	1.075 (1.071–1.078)
	28.129 (25.175–31.083)
	<0.001

	HDL cholesterol
	1.508 (1.465–1.553)
	1.419 (1.376–1.463)
	1.063 (1.051–1.075)
	17.606 (14.438–20.773)
	<0.001

	IGF-1
	1.501 (1.458–1.546)
	1.489 (1.446–1.533)
	1.009 (1.004–1.013)
	2.524 (1.114–3.935)
	<0.001

	Renal function
	
	
	
	
	

	Urea
	1.498 (1.455–1.542)
	1.494 (1.451–1.538)
	1.003 (1.002–1.004)
	0.811 (0.479–1.143)
	<0.001

	Cystatin C
	1.500 (1.457–1.545)
	1.488 (1.445–1.532)
	1.008 (1.007–1.010)
	2.466 (2.018–2.914)
	<0.001

	Urate
	1.505 (1.462–1.550)
	1.484 (1.441–1.528)
	1.014 (1.010–1.019)
	4.200 (2.911–5.490)
	<0.001

	CTI-WC
	
	
	
	
	

	Systemic inflammation
	
	
	
	
	

	White blood cell count
	1.581 (1.542–1.621)
	1.567 (1.528–1.607)
	1.009 (1.007–1.011)
	2.481 (1.938–3.024)
	<0.001

	Lymphocyte count
	1.579 (1.540–1.620)
	1.578 (1.539–1.618)
	1.001 (1.000–1.002)
	0.226 (0.012–0.439)
	0.041

	Monocyte count
	1.579 (1.540–1.619)
	1.572 (1.533–1.612)
	1.005 (1.003–1.006)
	1.277 (0.836–1.718)
	<0.001

	Neutrophil count
	1.582 (1.543–1.622)
	1.546 (1.507–1.586)
	1.023 (1.018–1.028)
	6.154 (4.836–7.473)
	<0.001

	Eosinophil count
	1.580 (1.541–1.620)
	1.575 (1.536–1.615)
	1.003 (1.001–1.005)
	0.813 (0.374–1.252)
	<0.001

	Basophil count
	1.579 (1.540–1.619)
	1.578 (1.538–1.618)
	1.001 (0.999–1.002)
	0.262 (-0.143–0.667)
	0.210

	Liver function
	
	
	
	
	

	Albumin
	1.570 (1.532–1.610)
	1.576 (1.537–1.617)
	0.996 (0.991–1.001)
	-1.039 (-2.466–0.387)
	0.160

	Alkaline phosphatase
	1.569 (1.531–1.608)
	1.566 (1.528–1.606)
	1.002 (1.001–1.003)
	0.504 (0.147–0.860)
	0.006

	Alanine aminotransferase
	1.567 (1.528–1.606)
	1.557 (1.519–1.596)
	1.006 (1.005–1.008)
	1.785 (1.397–2.172)
	<0.001

	Aspartate aminotransferase
	1.568 (1.529–1.607)
	1.566 (1.527–1.605)
	1.001 (1.001–1.002)
	0.358 (0.207–0.509)
	<0.001

	Metabolic function
	
	
	
	
	

	Apolipoprotein A
	1.581 (1.541–1.621)
	1.539 (1.500–1.578)
	1.027 (1.021–1.033)
	7.199 (5.659–8.740)
	<0.001

	Cholesterol
	1.567 (1.528–1.606)
	1.551 (1.513–1.590)
	1.010 (1.008–1.012)
	2.677 (2.143–3.212)
	<0.001

	HbA1c
	1.466 (1.429–1.503)
	1.365 (1.330–1.402)
	1.073 (1.070–1.077)
	21.544 (19.873–23.215)
	<0.001

	HDL cholesterol
	1.592 (1.552–1.633)
	1.514 (1.475–1.553)
	1.052 (1.043–1.061)
	13.230 (10.966–15.493)
	<0.001

	IGF-1
	1.573 (1.534–1.612)
	1.567 (1.528–1.607)
	1.004 (0.998–1.009)
	0.981 (-0.620–2.581)
	0.235

	LDL direct
	1.566 (1.528–1.606)
	1.551 (1.513–1.590)
	1.010 (1.008–1.012)
	2.649 (2.120–3.179)
	<0.001

	Renal function
	
	
	
	
	

	Urea
	1.569 (1.530–1.608)
	1.565 (1.527–1.605)
	1.002 (1.001–1.003)
	0.566 (0.304–0.827)
	<0.001

	Cystatin C
	1.569 (1.530–1.608)
	1.548 (1.509–1.587)
	1.014 (1.010–1.017)
	3.734 (2.761–4.708)
	<0.001

	Urate
	1.573 (1.534–1.613)
	1.557 (1.518–1.597)
	1.010 (1.004–1.016)
	2.766 (1.104–4.429)
	0.001

	CTI-BMI
	
	
	
	
	

	Systemic inflammation
	
	
	
	
	

	White blood cell count
	1.538 (1.500–1.578)
	1.525 (1.487–1.564)
	1.009 (1.007–1.011)
	2.498 (1.994–3.002)
	<0.001

	Lymphocyte count
	1.537 (1.499–1.577)
	1.536 (1.497–1.576)
	1.001 (1.000–1.002)
	0.254 (0.034–0.474)
	0.026

	Monocyte count
	1.538 (1.499–1.577)
	1.530 (1.491–1.569)
	1.005 (1.004–1.007)
	1.439 (0.994–1.884)
	<0.001

	Neutrophil count
	1.538 (1.500–1.578)
	1.502 (1.464–1.541)
	1.024 (1.020–1.029)
	6.706 (5.444–7.968)
	<0.001

	Eosinophil count
	1.538 (1.499–1.577)
	1.533 (1.495–1.573)
	1.003 (1.002–1.004)
	0.871 (0.467–1.274)
	<0.001

	Basophil count
	1.537 (1.498–1.577)
	1.535 (1.497–1.575)
	1.001 (1.000–1.003)
	0.335 (-0.134–0.804)
	0.166

	Liver function
	
	
	
	
	

	Albumin
	1.531 (1.493–1.570)
	1.539 (1.499–1.579)
	0.995 (0.989–1.001)
	-1.479 (-3.328–0.370)
	0.123

	Alkaline phosphatase
	1.530 (1.492–1.569)
	1.528 (1.490–1.567)
	1.001 (1.000–1.002)
	0.284 (0.112–0.456)
	0.001

	Alanine aminotransferase
	1.531 (1.493–1.570)
	1.524 (1.486–1.563)
	1.005 (1.003–1.006)
	1.316 (0.997–1.635)
	<0.001

	Metabolic function
	
	
	
	
	

	Apolipoprotein A
	1.545 (1.506–1.585)
	1.503 (1.465–1.542)
	1.028 (1.023–1.034)
	7.771 (6.307–9.236)
	<0.001

	Apolipoprotein B
	1.534 (1.495–1.573)
	1.525 (1.487–1.564)
	1.006 (1.004–1.007)
	1.640 (1.183–2.097)
	<0.001

	Cholesterol
	1.537 (1.499–1.576)
	1.506 (1.468–1.544)
	1.021 (1.018–1.024)
	5.886 (4.959–6.812)
	<0.001

	HbA1c
	1.466 (1.428–1.505)
	1.371 (1.336–1.408)
	1.069 (1.066–1.072)
	20.338 (18.832–21.845)
	<0.001

	HDL cholesterol
	1.558 (1.518–1.598)
	1.480 (1.443–1.519)
	1.052 (1.044–1.060)
	13.874 (11.828–15.919)
	<0.001

	IGF-1
	1.534 (1.495–1.573)
	1.526 (1.487–1.566)
	1.005 (0.998–1.012)
	1.394 (-0.546–3.334)
	0.165

	LDL direct
	1.536 (1.497–1.575)
	1.508 (1.471–1.547)
	1.018 (1.015–1.021)
	5.111 (4.253–5.970)
	<0.001

	Renal function
	
	
	
	
	

	Urea
	1.530 (1.492–1.569)
	1.526 (1.488–1.565)
	1.003 (1.001–1.004)
	0.743 (0.413–1.073)
	<0.001

	Cystatin C
	1.529 (1.491–1.568)
	1.505 (1.467–1.543)
	1.016 (1.012–1.020)
	4.589 (3.459–5.719)
	<0.001

	Urate
	1.535 (1.497–1.574)
	1.516 (1.478–1.556)
	1.012 (1.005–1.019)
	3.482 (1.512–5.452)
	<0.001

	CTI-WHtR
	
	
	
	
	

	Systemic inflammation
	
	
	
	
	

	White blood cell count
	1.631 (1.590–1.674)
	1.615 (1.573–1.657)
	1.010 (1.008–1.013)
	2.663 (2.022–3.305)
	<0.001

	Lymphocyte count
	1.630 (1.588–1.673)
	1.628 (1.587–1.671)
	1.001 (1.000–1.002)
	0.247 (-0.029–0.524)
	0.084

	Monocyte count
	1.630 (1.588–1.673)
	1.621 (1.580–1.664)
	1.005 (1.003–1.007)
	1.350 (0.855–1.845)
	<0.001

	Neutrophil count
	1.633 (1.591–1.676)
	1.594 (1.552–1.637)
	1.025 (1.019–1.030)
	6.191 (4.727–7.654)
	<0.001

	Eosinophil count
	1.630 (1.588–1.673)
	1.625 (1.583–1.668)
	1.003 (1.001–1.005)
	0.818 (0.327–1.308)
	0.001

	Basophil count
	1.630 (1.588–1.672)
	1.628 (1.586–1.671)
	1.001 (0.999–1.003)
	0.240 (-0.198–0.678)
	0.286

	Liver function
	
	
	
	
	

	Albumin
	1.619 (1.578–1.661)
	1.626 (1.584–1.669)
	0.996 (0.991–1.001)
	-1.054 (-2.398–0.291)
	0.130

	Alkaline phosphatase
	1.618 (1.577–1.660)
	1.615 (1.574–1.657)
	1.002 (1.000–1.003)
	0.496 (0.102–0.889)
	0.015

	Alanine aminotransferase
	1.616 (1.575–1.658)
	1.605 (1.564–1.646)
	1.007 (1.006–1.009)
	1.897 (1.490–2.304)
	<0.001

	Aspartate aminotransferase
	1.617 (1.576–1.659)
	1.615 (1.574–1.657)
	1.001 (1.001–1.002)
	0.378 (0.223–0.532)
	<0.001

	Metabolic function
	
	
	
	
	

	Apolipoprotein A
	1.627 (1.586–1.670)
	1.587 (1.546–1.628)
	1.026 (1.020–1.031)
	6.509 (5.153–7.865)
	<0.001

	Cholesterol
	1.613 (1.572–1.655)
	1.601 (1.561–1.643)
	1.007 (1.005–1.009)
	1.862 (1.396–2.328)
	<0.001

	HbA1c
	1.507 (1.468–1.546)
	1.399 (1.362–1.437)
	1.077 (1.073–1.081)
	21.204 (19.607–22.801)
	<0.001

	HDL cholesterol
	1.640 (1.598–1.683)
	1.561 (1.520–1.603)
	1.051 (1.042–1.059)
	12.322 (10.243–14.402)
	<0.001

	IGF-1
	1.621 (1.580–1.663)
	1.618 (1.576–1.661)
	1.002 (0.995–1.009)
	0.478 (-1.249–2.206)
	0.588

	LDL direct
	1.613 (1.572–1.655)
	1.600 (1.560–1.642)
	1.008 (1.006–1.010)
	2.134 (1.659–2.608)
	<0.001

	Renal function
	
	
	
	
	

	Urea
	1.617 (1.576–1.659)
	1.614 (1.573–1.656)
	1.002 (1.001–1.003)
	0.563 (0.300–0.825)
	<0.001

	Cystatin C
	1.617 (1.576–1.659)
	1.595 (1.554–1.637)
	1.013 (1.010–1.017)
	3.488 (2.601–4.375)
	<0.001

	Urate
	1.623 (1.581–1.665)
	1.606 (1.564–1.648)
	1.010 (1.004–1.017)
	2.684 (1.084–4.284)
	0.001


Notes: Mediation models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; FDR, false discovery rate; HbA1c, glycated hemoglobin A1c; HDL, high-density lipoprotein; HR, hazard ratio; IGF-1, insulin-like growth factor 1; LDL, low-density lipoprotein; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904222]Table S10. Sensitivity analysis for associations of CTI-related indices with incident CMM after excluding events within the first 5 years of follow-up.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.47 (1.43-1.52)

	Quartile 1
	Ref

	Quartile 2
	1.18 (1.06-1.32)

	Quartile 3
	1.43 (1.29-1.60)

	Quartile 4
	2.50 (2.26-2.76)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.55 (1.51-1.59)

	Quartile 1
	Ref

	Quartile 2
	1.33 (1.17-1.51)

	Quartile 3
	1.76 (1.56-1.98)

	Quartile 4
	3.32 (2.98-3.70)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.52 (1.48-1.56)

	Quartile 1
	Ref

	Quartile 2
	1.50 (1.34-1.68)

	Quartile 3
	2.04 (1.83-2.28)

	Quartile 4
	3.54 (3.17-3.94)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.60 (1.55-1.64)

	Quartile 1
	Ref

	Quartile 2
	1.45 (1.28-1.64)

	Quartile 3
	1.93 (1.71-2.17)

	Quartile 4
	3.79 (3.38-4.24)

	P-trend
	<0.001


Notes: HRs and 95% CIs are presented per 1-SD increase or by quartiles of each index. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904223]Table S11. Sensitivity analysis for associations of CTI-related indices with incident CMM using multiple imputation for missing covariates.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.49 (1.45-1.53)

	Quartile 1
	Ref

	Quartile 2
	1.15 (1.05-1.27)

	Quartile 3
	1.43 (1.31-1.57)

	Quartile 4
	2.46 (2.26-2.68)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.56 (1.52-1.60)

	Quartile 1
	Ref

	Quartile 2
	1.33 (1.20-1.49)

	Quartile 3
	1.81 (1.63-2.00)

	Quartile 4
	3.42 (3.10-3.76)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.53 (1.49-1.56)

	Quartile 1
	Ref

	Quartile 2
	1.42 (1.29-1.57)

	Quartile 3
	1.99 (1.81-2.19)

	Quartile 4
	3.50 (3.19-3.84)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.61 (1.57-1.65)

	Quartile 1
	Ref

	Quartile 2
	1.44 (1.29-1.61)

	Quartile 3
	1.97 (1.77-2.19)

	Quartile 4
	3.94 (3.56-4.35)

	P-trend
	<0.001


Notes: HRs and 95% CIs are presented per 1-SD increase or by quartiles of each index. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904224][bookmark: _Hlk231247136]Table S12. Sensitivity analysis for associations of CTI-related indices with incident CMM considering death as a competing event.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.49 (1.44-1.53)

	Quartile 1
	Ref

	Quartile 2
	1.16 (1.05-1.29)

	Quartile 3
	1.44 (1.31-1.59)

	Quartile 4
	2.48 (2.26-2.71)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.55 (1.51-1.59)

	Quartile 1
	Ref

	Quartile 2
	1.32 (1.17-1.48)

	Quartile 3
	1.81 (1.62-2.02)

	Quartile 4
	3.37 (3.04-3.73)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.51 (1.48-1.55)

	Quartile 1
	Ref

	Quartile 2
	1.48 (1.33-1.65)

	Quartile 3
	2.05 (1.85-2.27)

	Quartile 4
	3.57 (3.23-3.95)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.60 (1.56-1.64)

	Quartile 1
	Ref

	Quartile 2
	1.45 (1.29-1.63)

	Quartile 3
	1.92 (1.72-2.15)

	Quartile 4
	3.88 (3.49-4.32)

	P-trend
	<0.001


Notes: HRs and 95% CIs are presented per 1-SD increase or by quartiles of each index. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904225]Table S13. Sensitivity analysis for associations of CTI-related indices with incident CMM additionally adjusted for glucose-lowering and lipid-lowering medication use.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.39 (1.35-1.43)

	Quartile 1
	Reference

	Quartile 2
	1.20 (1.08-1.33)

	Quartile 3
	1.46 (1.33-1.62)

	Quartile 4
	2.32 (2.12-2.54)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.43 (1.39-1.46)

	Quartile 1
	Reference

	Quartile 2
	1.31 (1.17-1.47)

	Quartile 3
	1.74 (1.56-1.94)

	Quartile 4
	2.92 (2.64-3.24)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.41 (1.38-1.45)

	Quartile 1
	Reference

	Quartile 2
	1.44 (1.29-1.60)

	Quartile 3
	1.90 (1.72-2.11)

	Quartile 4
	3.00 (2.72-3.32)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.47 (1.43-1.50)

	Quartile 1
	Reference

	Quartile 2
	1.44 (1.28-1.62)

	Quartile 3
	1.83 (1.64-2.05)

	Quartile 4
	3.32 (2.98-3.69)

	P-trend
	<0.001


Notes: Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, sedentary behavior, glucose-lowering medication use, and lipid-lowering medication use.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc231904226]Table S14. Sensitivity analysis for associations of CTI-related indices with incident CMM additionally adjusted for healthy diet score, genetic risk, and family history.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.44 (1.40-1.48)

	Quartile 1
	Reference

	Quartile 2
	1.13 (1.02-1.26)

	Quartile 3
	1.37 (1.24-1.52)

	Quartile 4
	2.32 (2.11-2.54)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.54 (1.51-1.58)

	Quartile 1
	Reference

	Quartile 2
	1.29 (1.14-1.45)

	Quartile 3
	1.77 (1.59-1.98)

	Quartile 4
	3.27 (2.95-3.63)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.51 (1.47-1.55)

	Quartile 1
	Reference

	Quartile 2
	1.42 (1.28-1.58)

	Quartile 3
	1.97 (1.77-2.19)

	Quartile 4
	3.41 (3.08-3.78)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.59 (1.55-1.63)

	Quartile 1
	Reference

	Quartile 2
	1.41 (1.25-1.59)

	Quartile 3
	1.88 (1.67-2.10)

	Quartile 4
	3.75 (3.37-4.18)

	P-trend
	<0.001


Notes: Genetic risk is quantified using polygenic risk scores. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, sedentary behavior, dietary score, genetic risk for cardiovascular disease, and type 2 diabetes, and family history of cardiometabolic diseases.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.


[bookmark: _Toc231904227]Table S15. Sensitivity analysis for associations of CTI-related indices with incident CMM using an expanded definition additionally including hypertension.
	CTI-related indices
	HR (95% CI)

	CTI
	

	Per 1-SD increase
	1.37 (1.35-1.40)

	Quartile 1
	Reference

	Quartile 2
	1.19 (1.11-1.28)

	Quartile 3
	1.38 (1.28-1.47)

	Quartile 4
	2.10 (1.97-2.24)

	P-trend
	<0.001

	CTI-WC
	

	Per 1-SD increase
	1.46 (1.43-1.48)

	Quartile 1
	Reference

	Quartile 2
	1.26 (1.17-1.36)

	Quartile 3
	1.58 (1.48-1.70)

	Quartile 4
	2.57 (2.40-2.74)

	P-trend
	<0.001

	CTI-BMI
	

	Per 1-SD increase
	1.43 (1.40-1.46)

	Quartile 1
	Reference

	Quartile 2
	1.33 (1.24-1.43)

	Quartile 3
	1.65 (1.54-1.77)

	Quartile 4
	2.65 (2.48-2.84)

	P-trend
	<0.001

	CTI-WHtR
	

	Per 1-SD increase
	1.49 (1.46-1.52)

	Quartile 1
	Reference

	Quartile 2
	1.31 (1.21-1.41)

	Quartile 3
	1.66 (1.54-1.79)

	Quartile 4
	2.80 (2.61-3.00)

	P-trend
	<0.001


Notes: Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, frequency of drinking, smoking status, sleep duration, physical activity, and sedentary behavior. The expanded cardiometabolic multimorbidity definition was based on the occurrence of at least two conditions among coronary heart disease, stroke, type 2 diabetes, and hypertension.
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.


[bookmark: _Toc231904228]Table S16. Subgroup analysis of the associations of CTI-related indices with risk of incident CMM.
	Variables
	Subgroups

	Age
	Age < 60 years
	Age ≥ 60 years

	CTI
	1.73 (1.65-1.81)
	1.43 (1.38-1.48)

	CTI-WC
	1.74 (1.68-1.80)
	1.59 (1.54-1.64)

	CTI-BMI
	1.52 (1.47-1.58)
	1.39 (1.35-1.43)

	CTI-WHtR
	1.74 (1.68-1.80)
	1.53 (1.49-1.58)

	Sex
	Female
	Male

	CTI
	1.69 (1.61-1.77)
	1.53 (1.48-1.58)

	CTI-WC
	1.59 (1.53-1.66)
	1.63 (1.59-1.68)

	CTI-BMI
	1.39 (1.34-1.45)
	1.53 (1.49-1.56)

	CTI-WHtR
	1.65 (1.58-1.72)
	1.69 (1.65-1.74)

	Education levels
	University or college
	Others

	CTI
	1.58 (1.49-1.68)
	1.47 (1.43-1.52)

	CTI-WC
	1.63 (1.55-1.72)
	1.55 (1.51-1.60)

	CTI-BMI
	1.64 (1.56-1.73)
	1.50 (1.46-1.55)

	CTI-WHtR
	1.71 (1.62-1.81)
	1.59 (1.55-1.64)

	Employment status
	Working
	Others

	CTI
	1.59 (1.52-1.66)
	1.43 (1.38-1.49)

	CTI-WC
	1.63 (1.58-1.70)
	1.52 (1.47-1.58)

	CTI-BMI
	1.60 (1.54-1.67)
	1.48 (1.43-1.53)

	CTI-WHtR
	1.70 (1.64-1.77)
	1.56 (1.51-1.62)

	TDI
	TDI < 0
	TDI ≥ 0

	CTI
	1.50 (1.45-1.56)
	1.49 (1.42-1.56)

	CTI-WC
	1.60 (1.55-1.66)
	1.52 (1.46-1.58)

	CTI-BMI
	1.58 (1.53-1.63)
	1.46 (1.40-1.52)

	CTI-WHtR
	1.66 (1.61-1.71)
	1.56 (1.50-1.63)


Notes: Data are presented as HRs (95% CIs) per 1-SD increase. Models were adjusted for age, sex, ethnicity, employment status, educational levels, Townsend deprivation index, drinking frequency, smoking status, sleep duration, physical activity, and sedentary behavior (excluding subgroup variables).
Abbreviations: BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; TDI, Townsend deprivation index; CTI, C-reactive protein-triglyceride-glucose index; HR, hazard ratio; SD, standard deviation; WC, waist circumference; WHtR, waist-to-height ratio.

