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Appendix S1: Evidence from NHANES 1999-2018
Supplementary Table 1. Baseline features of individuals with and without CRC
	Variables
	    Overall
	     Non-CRC  
	     CRC 
	P value
         

	
	   N=25163   
	   N=25016   
	   N=147   
	

	Sex:
	             
	             
	           
	0.666  

	    Men
	12686 (50.4%)
	12615 (50.4%)
	71 (48.3%) 
	         

	    Women
	12477 (49.6%)
	12401 (49.6%)
	76 (51.7%) 
	         

	Age group:
	             
	             
	           
	<0.001  

	    20–44
	10971 (43.6%)
	10967 (43.8%)
	 4 (2.72%) 
	         

	    45–64
	8397 (33.4%) 
	8365 (33.4%) 
	32 (21.8%) 
	         

	    ≥65
	5795 (23.0%) 
	5684 (22.7%) 
	111 (75.5%)
	         

	Ethnic groups:
	             
	             
	           
	<0.001  

	    Mexican American
	4246 (16.9%) 
	4234 (16.9%) 
	12 (8.16%) 
	         

	    Other Hispanic
	1987 (7.90%) 
	1976 (7.90%) 
	11 (7.48%) 
	         

	    Non-Hispanic White
	11785 (46.8%)
	11689 (46.7%)
	96 (65.3%) 
	         

	    Non-Hispanic Black
	5045 (20.0%) 
	5024 (20.1%) 
	21 (14.3%) 
	         

	Additional Racial Groups 
(Including Mixed-Races)
	2100 (8.35%) 
	2093 (8.37%) 
	 7 (4.76%) 
	         

	Academic Credentials:
	             
	             
	           
	0.069  

	    Below High school
	6288 (25.0%) 
	6245 (25.0%) 
	43 (29.3%) 
	         

	    High school graduate
	5683 (22.6%) 
	5644 (22.6%) 
	39 (26.5%) 
	         

	    Some college
	7374 (29.3%) 
	7330 (29.3%) 
	44 (29.9%) 
	         

	    College graduate or above
	5818 (23.1%) 
	5797 (23.2%) 
	21 (14.3%) 
	         

	Marital status:
	             
	             
	           
	    .    

	    Married
	13342 (53.0%)
	13273 (53.1%)
	69 (46.9%) 
	         

	    Widowed
	1920 (7.63%) 
	1885 (7.54%) 
	35 (23.8%) 
	         

	    Divorced
	2508 (9.97%) 
	2481 (9.92%) 
	27 (18.4%) 
	         

	    Separated
	 823 (3.27%) 
	 816 (3.26%) 
	 7 (4.76%) 
	         

	    Never married
	4614 (18.3%) 
	4607 (18.4%) 
	 7 (4.76%) 
	         

	    Living with partner
	1956 (7.77%) 
	1954 (7.81%) 
	 2 (1.36%) 
	         

	PIR group:
	             
	             
	           
	0.005  

	    <1.35
	7521 (29.9%) 
	7471 (29.9%) 
	50 (34.0%) 
	         

	    1.35–3.00
	7573 (30.1%) 
	7516 (30.0%) 
	57 (38.8%) 
	         

	    ≥3.00
	10069 (40.0%)
	10029 (40.1%)
	40 (27.2%) 
	         

	[bookmark: OLE_LINK36]BMI group:
	             
	             
	           
	0.163  

	    Under 25
	7810 (31.0%) 
	7775 (31.1%) 
	35 (23.8%) 
	         

	    25–30.0
	8617 (34.2%) 
	8562 (34.2%) 
	55 (37.4%) 
	         

	    30.0 and over
	8736 (34.7%) 
	8679 (34.7%) 
	57 (38.8%) 
	         

	Smoking:
	             
	             
	           
	<0.001  

	    Current smoker
	5327 (21.2%) 
	5310 (21.2%) 
	17 (11.6%) 
	         

	    Ex-smoker
	6339 (25.2%) 
	6276 (25.1%) 
	63 (42.9%) 
	         

	    Never smoker
	13497 (53.6%)
	13430 (53.7%)
	67 (45.6%) 
	         

	Drinking:
	             
	             
	           
	0.015  

	    Drinker
	19184 (76.2%)
	19085 (76.3%)
	99 (67.3%) 
	         

	    Non-drinker
	5979 (23.8%) 
	5931 (23.7%) 
	48 (32.7%) 
	         

	Covered by health insurance:
	             
	             
	           
	<0.001  

	    Yes
	19864 (78.9%)
	19726 (78.9%)
	138 (93.9%)
	         

	    No
	5299 (21.1%) 
	5290 (21.1%) 
	 9 (6.12%) 
	         

	Energy intake:
	             
	             
	           
	<0.001  

	    Adequate
	10236 (40.7%)
	10176 (40.7%)
	60 (40.8%) 
	         

	    High
	4697 (18.7%) 
	4689 (18.7%) 
	 8 (5.44%) 
	         

	    Low
	10230 (40.7%)
	10151 (40.6%)
	79 (53.7%) 
	         

	LTPA:
	             
	             
	           
	0.110  

	    Active
	8678 (34.5%) 
	8637 (34.5%) 
	41 (27.9%) 
	         

	    Inactive
	16485 (65.5%)
	16379 (65.5%)
	106 (72.1%)
	         

	Hypertension:
	             
	             
	           
	<0.001  

	    No
	16630 (66.1%)
	16579 (66.3%)
	51 (34.7%) 
	         

	    Yes
	8533 (33.9%) 
	8437 (33.7%) 
	96 (65.3%) 
	         

	Diabetes:
	             
	             
	           
	<0.001  

	    No
	22277 (88.5%)
	22161 (88.6%)
	116 (78.9%)
	         

	    Yes
	2886 (11.5%) 
	2855 (11.4%) 
	31 (21.1%) 
	         

	TyG
	 8.65 (0.68) 
	 8.64 (0.68) 
	8.83 (0.64)
	<0.001   

	TyG-BMI
	 249 (64.7)  
	 249 (64.7)  
	260 (57.1) 
	<0.001  

	TyG-WC
	  853 (173)  
	  852 (174)  
	 918 (156) 
	<0.001  

	TyG-WHtR
	 5.09 (1.04) 
	 5.09 (1.04) 
	5.52 (0.90)
	<0.001  

	Status
	             
	             
	           
	<0.001  

	    Alive
	21544 (85.6%)
	21463 (85.8%)
	81 (55.1%) 
	         

	    Dead
	3619 (14.4%) 
	3553 (14.2%) 
	66 (44.9%) 
	         


[bookmark: OLE_LINK40]Abbreviations: PIR: Poverty income ratio; BMI: body mass index; LTPA: Leisure time physical activity; TyG: Triglyceride glucose; TyG-BMI: TyG-body mass index；TyG-WC: TyG-waist circumference；TyG-WHtR: TyG-waist-to-height ratio；

Supplementary Table 2. Baseline features of individuals with CRC, categorized according to the survival and mortality rates
	Variables
	    Overall
	Alive
	Dead
	P value

	
	   N=147
	N=81
	N=66
	

	Sex:
	           
	           
	           
	<0.001  

	    Men
	71 (48.3%) 
	28 (34.6%) 
	43 (65.2%) 
	         

	    Women
	76 (51.7%) 
	53 (65.4%) 
	23 (34.8%) 
	         

	Age group:
	           
	           
	           
	0.009  

	    20-44
	 4 (2.72%) 
	 4 (4.94%) 
	 0 (0.00%) 
	         

	    45-64
	32 (21.8%) 
	23 (28.4%) 
	 9 (13.6%) 
	         

	    ≥65
	111 (75.5%)
	54 (66.7%) 
	57 (86.4%) 
	         

	Ethnic groups:
	           
	           
	           
	0.029  

	    Mexican American
	12 (8.16%) 
	 9 (11.1%) 
	 3 (4.55%) 
	         

	    Other Hispanic
	11 (7.48%) 
	 9 (11.1%) 
	 2 (3.03%) 
	         

	    Non-Hispanic White
	96 (65.3%) 
	44 (54.3%) 
	52 (78.8%) 
	         

	    Non-Hispanic Black
	21 (14.3%) 
	15 (18.5%) 
	 6 (9.09%) 
	         

	Other Racial groups 
(Containing Mixed racial groups)
	 7 (4.76%) 
	 4 (4.94%) 
	 3 (4.55%) 
	         

	Academic credentials:
	           
	           
	           
	0.366  

	    Below High school
	43 (29.3%) 
	25 (30.9%) 
	18 (27.3%) 
	         

	    High school graduate
	39 (26.5%) 
	25 (30.9%) 
	14 (21.2%) 
	         

	    Some college
	44 (29.9%) 
	22 (27.2%) 
	22 (33.3%) 
	         

	    College graduate or above
	21 (14.3%) 
	 9 (11.1%) 
	12 (18.2%) 
	         

	Marital status:
	           
	           
	           
	0.847  

	    Married
	69 (46.9%) 
	36 (44.4%) 
	33 (50.0%) 
	         

	    Widowed
	35 (23.8%) 
	19 (23.5%) 
	16 (24.2%) 
	         

	    Divorced
	27 (18.4%) 
	17 (21.0%) 
	10 (15.2%) 
	         

	    Separated
	 7 (4.76%) 
	 5 (6.17%) 
	 2 (3.03%) 
	         

	    Never married
	 7 (4.76%) 
	 3 (3.70%) 
	 4 (6.06%) 
	         

	    Living with partner
	 2 (1.36%) 
	 1 (1.23%) 
	 1 (1.52%) 
	         

	PIR group:
	           
	           
	           
	  0.410  

	    <1.35
	50 (34.0%) 
	31 (38.3%) 
	19 (28.8%) 
	         

	    1.35-3.00
	57 (38.8%) 
	28 (34.6%) 
	29 (43.9%) 
	         

	    ≥3.00
	40 (27.2%) 
	22 (27.2%) 
	18 (27.3%) 
	         

	BMI group:
	           
	           
	           
	 <0.001  

	    Under 25
	35 (23.8%) 
	11 (13.6%) 
	24 (36.4%) 
	         

	    25-30.0
	55 (37.4%) 
	25 (30.9%) 
	30 (45.5%) 
	         

	    30.0 and over
	57 (38.8%) 
	45 (55.6%) 
	12 (18.2%) 
	         

	Smoking:
	           
	           
	           
	0.025  

	    Current smoker
	17 (11.6%) 
	 7 (8.64%) 
	10 (15.2%) 
	         

	    Ex-smoker
	63 (42.9%) 
	29 (35.8%) 
	34 (51.5%) 
	         

	    Never smoker
	67 (45.6%) 
	45 (55.6%) 
	22 (33.3%) 
	         

	Drinking:
	           
	           
	           
	0.152  

	    Drinker
	99 (67.3%) 
	50 (61.7%) 
	49 (74.2%) 
	         

	    Non-drinker
	48 (32.7%) 
	31 (38.3%) 
	17 (25.8%) 
	         

	Covered by health insurance:
	           
	           
	           
	0.516  

	    Yes
	138 (93.9%)
	75 (92.6%) 
	63 (95.5%) 
	         

	    No
	 9 (6.12%) 
	 6 (7.41%) 
	 3 (4.55%) 
	         

	Energy intake:
	           
	           
	           
	0.730  

	    Adequate
	60 (40.8%) 
	31 (38.3%) 
	29 (43.9%) 
	         

	    High
	 8 (5.44%) 
	 4 (4.94%) 
	 4 (6.06%) 
	         

	    Low
	79 (53.7%) 
	46 (56.8%) 
	33 (50.0%) 
	         

	LTPA:
	           
	           
	           
	0.439  

	    Active
	41 (27.9%) 
	20 (24.7%) 
	21 (31.8%) 
	         

	    Inactive
	106 (72.1%)
	61 (75.3%) 
	45 (68.2%) 
	         

	Hypertension:
	           
	           
	           
	0.834  

	    No
	51 (34.7%) 
	27 (33.3%) 
	24 (36.4%) 
	         

	    Yes
	96 (65.3%) 
	54 (66.7%) 
	42 (63.6%) 
	         

	Diabetes:
	           
	           
	           
	0.326  

	    No
	116 (78.9%)
	61 (75.3%) 
	55 (83.3%) 
	         

	    Yes
	31 (21.1%) 
	20 (24.7%) 
	11 (16.7%) 
	         

	TyG
	8.83 (0.64)
	8.87 (0.66)
	8.78 (0.63)
	0.396  

	TyG-BMI
	260 (57.1) 
	275 (57.6) 
	242 (51.2) 
	<0.001  

	TyG-WC
	 918 (156) 
	 943 (151) 
	 888 (157) 
	0.035  

	TyG-WHtR
	5.52 (0.90)
	5.70 (0.89)
	5.30 (0.88)
	0.007  

	Permth_exm
	87.1 (58.1)
	98.8 (65.0)
	72.7 (44.9)
	0.005  


Abbreviations: Abbreviations: PIR: Poverty income ratio; BMI: body mass index; LTPA: Leisure time physical activity; TyG: Triglyceride glucose; TyG-BMI: TyG-body mass index；TyG-WC: TyG-waist circumference；TyG-WHtR: TyG-waist-to-height ratio；Permth_exm： Person-Months of Follow-Up from Examination Date
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Appendix S2: Traditional and dose-effect meta-analyses of the relationship between the TyG index and incidence of CRC.
Supplementary Methods. Detailed methodology of the meta-analysis.
[bookmark: OLE_LINK11]This conduct of this study followed guidance outlined in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework. While it was not formally registered in the International Prospective Register of Systematic Reviews (PROSPERO) database, the protocol was developed a priori and strictly followed throughout the research process. A systematic search was implemented across the PubMed, Scopus, and Web of Science databases, with inclusion threshold set at April 1, 2025. The search strategy is detailed in Supplementary Table 3. Using PubMed as an example, the search strategy was performed using the following Boolean keywords: ((“Triglyceride glucose index” OR “TyG index” OR “TyG” OR “triglyceride-glucose index”) AND (“Colorectal Neoplasms”[Mesh] OR “colorectal cancer” OR “colorectal carcinoma” OR “colon cancer” OR “rectal cancer”) AND (“incidence” OR “risk” OR “association” OR “prevalence” OR “epidemiology” OR “burden” OR “predictor” OR “factor” OR “determinant” OR “correlation” OR “relationship” OR “development” OR “progression” OR “onset” OR “odds ratio” OR “hazard ratio” OR “relative risk”)).
[bookmark: _Hlk193205430]The following inclusion criteria were applied in the study: 1) patients with a confirmed diagnosis of CRC; 2) studies reporting specific TyG index values, grouping information, and corresponding ranges for each group; 3) study outcomes evaluating the association between the TyG index and the incidence or risk of CRC (Supplementary Figure 1). The data were extracted by two independent researchers (LL and ZL). The extracted information included the name of the first author, year of publication, sample size, duration of follow-up, key results, number of cases, and confounding factors. The quality of the included studies was assessed using the Newcastle-Ottawa Scale (NOS) (Supplementary Table 4). Any discrepancies in data extraction or quality assessment were resolved by consensus. The effects across different groups and the effects of continuous changes in the TyG index were depicted using forest plots and dose-response curves, respectively.
[bookmark: OLE_LINK19][bookmark: OLE_LINK24][bookmark: _Hlk193078065][bookmark: _GoBack][bookmark: OLE_LINK31]A meta-analysis was performed on previous studies, and the heterogeneity was assessed using the I2 statistic, where I2 > 50% denotes significant heterogeneity. The effects of the respective reports on the overall pooled effect size were evaluated by “leave-one-out” sensitivity analyses. Any bias in the selected publications was investigated by Egger’s and funnel plot analyses. Both standard and dose-response meta-analyses were conducted utilizing the “meta” and “dosresmeta” packages within the R statistical environment. Two-sided P < 0.05 meant statistical significance.


Supplementary Table 3. Comprehensive search strategy for each database
3.1 Search strategy of Pubmed. （N = 15）
	No.
	Search items

	#1
	"Triglyceride glucose index" OR "TyG index" OR "TyG" OR "triglyceride-glucose index"

	#2
	"Colorectal Neoplasms"[Mesh] OR "colorectal cancer" OR "colorectal carcinoma" OR "colon cancer" OR "rectal cancer"

	#3
	"incidence" OR "risk" OR "association" OR "prevalence" OR "epidemiology" OR "burden" OR "predictor" OR "factor" OR "determinant" OR "correlation" OR "relationship" OR "development" OR "progression" OR "onset" OR "odds ratio" OR "hazard ratio" OR "relative risk"

	#4
	#1 AND #2 AND #3


3.2 Search strategy of Web of Science. （N = 18）
	No.
	Search items

	#1
	TS=("Triglyceride glucose index" OR "TyG index" OR "TyG" OR "triglyceride-glucose index")

	#2
	TS=("colorectal cancer" OR "colorectal carcinoma" OR "colon cancer" OR "rectal cancer")

	#3
	TS=("incidence" OR "risk" OR "association" OR "prevalence" OR "epidemiology" OR "burden" OR "predictor" OR "factor" OR "determinant" OR "correlation" OR "relationship" OR "development" OR "progression" OR "onset" OR "odds ratio" OR "hazard ratio" OR "relative risk")

	#4
	#1 AND #2 AND #3


3.3 Search strategy of Scopus. （N = 15）
	No.
	Search items

	#1
	TITLE-ABS-KEY ( ("Triglyceride glucose index" OR "TyG index" OR "TyG" OR "triglyceride-glucose index")

	#2
	TITLE-ABS-KEY (("colorectal cancer" OR "colorectal carcinoma" OR "colon cancer" OR "rectal cancer"))

	#3
	TITLE-ABS-KEY (("incidence" OR "risk" OR "association" OR "prevalence" OR "epidemiology" OR "burden" OR "predictor" OR "factor" OR "determinant" OR "correlation" OR "relationship" OR "development" OR "progression" OR "onset" OR "odds ratio" OR "hazard ratio" OR "relative risk"))

	#4
	#1 AND #2 AND #3



[image: Supplementary Figure 1]
[bookmark: OLE_LINK39][bookmark: _Hlk193066132][bookmark: OLE_LINK38]Supplementary Figure 1. PRISMA flowchart for study identification, screening, and inclusion for analyzing the relationship between the TyG index and incidence of CRC.


Supplementary Table 4. NOS scores of the included studies
	Study
	Selection 
	Comparability
	Outcome
	Total Score
	GRADE

	Han M, et al. (2022)
	2
	1
	1
	4/9
	Medium

	Kityo Anthony, et al. (2024)
	3
	2
	2
	7/9
	High

	Liu T, et al. (2022)
	3
	2
	3
	8/9
	High

	Okamura T, et al. (2020)
	3
	2
	3
	8/9
	High

	Son M, et al. (2024)
	3
	1
	2
	6/9
	High





[bookmark: OLE_LINK5][bookmark: _Hlk193070663]Supplementary Table 5. Baseline characteristics of the studies included in the review
	ID
	Author
	Year
	Design
	Sample size
	No. of CRC
	Year of follow-up
	Country
	Age
	Sex (M/F )

	1
	Okamura[1]
	2020
	Cohort
	27,944
	116
	4.4
	Japan
	45.70 ± 10.1
	16,454/11,490

	2
	Liu[2]
	2022
	Cohort
	93,659
	593
	13.02 (median)
	China
	51.44 ± 12.45
	74,671/18,988

	3
	Han[3]
	2022
	Cross-sectional
	2,409
	1,462
	-
	China
	57.18 ± 11.26
	1,355/1,054

	4
	Son[4] 
	2024
	Cohort
	314,141
	6,112
	10
	South korea
	≥ 40
	169,332/144,809

	5
	Kityo[5]
	2024
	Cohort
	98,800
	699
	10.6
	South korea
	53.2 ± 8.3
	33,045/65,755





[image: Supplementary figure 2]
Supplementary Figure 2. Funnel plots depicting the TyG index across different quartiles (A, B, C), and the linear interrelationship of the TyG index with the likelihood of CRC (D).


References
1.	Okamura T, Hashimoto Y, Hamaguchi M, Obora A, Kojima T, Fukui M. Triglyceride–glucose index (TyG index) is a predictor of incident colorectal cancer: a population-based longitudinal study. BMC Endocr Disord. 2020;20:1-7.
2.	Liu T, Zhang Q, Wang Y, Ma X, Zhang Q, Song M, et al. Association between the TyG index and TG/HDL-C ratio as insulin resistance markers and the risk of colorectal cancer. BMC Cancer. 2022;22(1):1007.
3.	Han M, Wang H, Yang S, Zhu S, Zhao G, Shi H, et al. Triglyceride glucose index and Atherogenic index of plasma for predicting colorectal neoplasms in patients without cardiovascular diseases. Frontiers in Oncology. 2022;12:1031259.
4.	Son M, Moon SY, Koh M, Kang Y, Lee JY. Association between surrogate markers of insulin resistance and the incidence of colorectal cancer in Korea: A nationwide population-based study. J Clin Med. 2024;13(6):1628.
5.	Kityo A, Lee S-A. Triglyceride-Glucose Index, Modifiable Lifestyle, and Risk of Colorectal Cancer: A Prospective Analysis of the Korean Genome and Epidemiology Study. J Epidemiol Glob Health. 2024;14(3):1249-56.
image1.tiff
Records identified from:
Databases (n = 48): Records removed before screening:
Pubmed (n = 15) Duplicate records (n = 21)

Web of science (n = 18) Records removed for retraction (n = 2)
Scopus (n = 15)

Identification

Records screened Records excluded for Invalid literature
(n = 25) (n = 0)

Reports sought for retrieval Reports not retrieved
(n = 25) (n = 1)

Screening

Reports excluded:

Reports assessed for eligibility No outcome of interst (n = 12)

(n = 24)

Different population (n = 4)
No valid data for exposure (n = 3)

Studies included 1n review

(n = 5)

Included





image2.tiff
Le -
of
o e o
2
H o o Fe
[« £
Le
T T T T
rer T T T T T 000 00 00 a0
000 200 00 90 800 0K0 2D O
Jou3 prepueis
o3 prepuels
[
=] =]
=]
o L ol o
e
o 4
H
R °
i ol 2
i o
T T T T T T T T T
000 20 00 00 800 000 100 200 €00 00
- o3 pepuErs -« Jou3 prepueis
4 24
< o

Hazard Ratio

Hazard Ratio





