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Variables Model 1 Model 2 Model 3

OR (95%Cl) OR (95%Cl) OR (95%Cl)
METS-IR 1.00 (1.00 ~ 1.01) 0.344 1.02 (1.01 ~ 1.02) <0.001 1.01 (1.01 ~ 1.02) <0.001
Categories
Quartile 1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Quartile 2 1.02 (0.89 ~ 1.17) 0.769 1.07 (0.92 ~ 1.23) 0.386 1.03 (0.89 ~ 1.20) 0.672
Quartile 3 0.99 (0.86 ~ 1.14) 0.888 1.22 (1.05 ~ 1.41) 0.008 1.12 (0.96 ~ 1.30) 0.136
Quartile 4 1.04 (0.91 ~ 1.19) 0.576 1.72 (1.48 ~ 2.01) <0.001 1.51 (1.29 ~ 1.76) <0.001
TyG 1.28 (1.20 ~ 1.36) <0.001 1.50 (1.40 ~ 1.60) <0.001 1.47 (1.37 ~ 1.58) <0.001
Categories
Quartile 1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Quartile 2 1.03 (0.89 ~ 1.18) 0.685 1.06 (0.92 ~ 1.23) 0.432 1.06 (0.91 ~ 1.23) 0475
Quartile 3 1.19 (1.03 ~ 1.36) 0.016 130 (1.12 ~ 1.50) <0.001 1.25 (1.07 ~ 1.45) 0.004
Quartile 4 1.60 (1.39 ~ 1.83) <0.001 213 (1.83 ~ 2.48) <0.001 2.06 (1.77 ~ 2.40) <0.001
TG/HDL 1.01 (1.01 ~ 1.02) 0.027 1.02 (1.02 ~ 1.03) <0.001 1.02 (1.01 ~ 1.03) <0.001
Categories
‘ Quartile 1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
‘ Quartile 2 1.10 (0.95 ~ 1.26) 0.194 1.13 (0.98 ~ 1.31) 0.092 1.10 (0.95 ~ 1.28) 0.200
‘ Quartile 3 123 (1.07 ~ 1.41) 0.004 138 (1.19 ~ 1.60) <0.001 1.27 (1.09 ~ 1.48) 0.002
| Quartile 4 1.34 (1.17 ~ 1.54) <0.001 1.75 (1.51 ~ 2.04) <0.001 1.61 (1.38 ~ 1.88) <0.001
TyG-BMI 1.00 (1.00 ~ 1.00) 0.177 1.01 (1.01 ~ 1.01) <0.001 1.01 (1.01 ~ 1.01) <0.001
Categories
Quartile 1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Quartile 2 1.05 (0.92 ~ 1.21) 0.454 1.08 (0.93 ~ 1.24) 0.322 1.04 (0.90 ~ 1.21) 0.592
Quartile 3 0.95 (0.82 ~ 1.09) 0439 1.16 (1.01 ~ 1.35) 0.042 1.08 (0.93 ~ 1.26) 0.294
Quartile 4 1.11 (0.96 ~ 1.27) 0.153 1.79 (1.54 ~ 2.09) <0.001 1.57 (1.35 ~ 1.84) <0.001

The bold values indicated statistically significant.

Model 1: crude.

Model 2: adjusted for Gender, Age, Race.

Model 3: adjusted for Gender, Age, Race, Education Level, Marital Status, Family PIR, Smoke, Alcohol, Physical Activity, Hypertension, Coronary heart disease, Stroke, Cancer.

DN, Diabetic nephropathy; METS-IR, Metabolic Score for Insulin Resistance; TyG, Triglyceride-glucose; TG/HDL, Triglyceride/High-density lipoprotein; TyG-BMI, Triglyceride glucose - body
mass index; OR, Odds ratio; CI, Confidence interval.
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Subgroup

All patients
Gender

Male

Female
Education Level

Less than 9th grade

9-12th grade

More than 12th grade

Marital Status
Cohabitation
Solitude

Family PIR
Low (£1.3)

Medium (1.3-3.5)

High (>3.5)
Smoke

Yes

No
Alcohol

Yes

No
Hypertension

Yes

No

Coronary heart disease

Yes
No
Stroke
Yes
No

Cancer
Yes

No

n(%)

6891 (100.00)

3679 (53.39)
3212 (46.61)

1245 (18.07)
1170 (16.98)
4476 (64.95)

4170 (60.51)
2721 (39.49)

2407 (34.93)
2785 (40.42)
1699 (24.66)

3532 (51.26)
3359 (48.74)

4170 (60.51)
2721 (39.49)

4302 (62.44)
2588 (37.56)

675 (9.80)
6216 (90.20)

522(7.58)
6369 (92.42)

953 (13.83)
5938 (86.17)

<49.98

1328/3445
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321/690
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480/1132
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52001275
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272/808
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545/1342

1010/2266
322/1180

204/357
1128/3089

151/263
1181/3183

200/427
1132/3019

OR (95%CI)

0.96 (0.87 ~ 1.06)

0.99 (0.86 ~ 1.14)
0.92 (0.79 ~ 1.07)

0.84 (0.66 ~ 1.06)
1.05 (0.82 ~ 1.34)
0.97 (0.86 ~ 1.11)

1.00 (0.88 ~ 1.15)
0.89 (0.76 ~ 1.04)

0.91 (0.77 ~ 1.08)
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1.16 (0.93 ~ 1.44)

0.97 (0.84 ~ 1.11)
0.95 (0.82 ~ 1.10)

1.00 (0.87 ~ 1.14)
0.92 (0.78 ~ 1.08)

0.99 (0.87 ~ 1.12)
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1.04 (0.75 ~ 1.44)
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0.97 (0.87 ~ 1.08)
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Final included participants, N=6891
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Without diabetes mellitus, N=45348

Excluded:
Pregnant participants, N=44

Total 2798 participants with missing data excluded:

BMI, N=630; HDL-c, N=434; FPG, N=42; TG, N=6;
Creatinine, N=3; UACR, N=193; Marital Status, N=53;
Education Level, N=7; Alcohol, N=650; Smoke, N=7;
Family PIR, N=664; Physical Activity, N=14;

CHD, N=70; Stoke, N=14; Cancer, N=11.
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The survival curves illustrate the proportion of participants from T2D over time. The
differences in survival curves between the groups are statistically evaluated using the
log-rank test (log-rank test, P < 0.001). A clear upward trend in cumulative diabetes risk
is observed as the TyG index increases, suggesting a corresponding increase in the
likelihood of developing T2D.
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Variables

Gender, n (%) 0.183
Male 3679 (53.39) 2232 (52.75) 1447 (54.40)
Female 3212 (46.61) 1999 (47.25) 1213 (45.60)
Age (years) 62.00 (51.00, 71.00) 60.00 (48.00, 67.00) 67.00 (58.00, 76.00) <0.001
Race, n (%) <0.001
Mexican American 1386 (20.11) 874 (20.66) 512 (19.25)
Non-Hispanic White 2665 (38.67) 1547 (36.56) 1118 (42.03)
Non-Hispanic Black 1633 (23.70) 998 (23.59) 635 (23.87)
Other Race 1207 (17.52) 812 (19.19) 395 (14.85)
Education Level, n (%) <0.001
Less than 9th grade 1245 (18.07) 684 (16.17) 561 (21.09)
9-12th grade 1170 (16.98) 675 (15.95) 495 (18.61) ‘
More than 12th grade 4476 (64.95) 2872 (67.88) 1604 (60.30) ‘
Marital Status, n (%) <0.001
Cohabitation 4170 (60.51) 2694 (63.67) 1476 (55.49)
Solitude 2721 (39.49) 1537 (36.33) 1184 (44.51)
Family PIR, n (%) <0.001
Low (£1.3) 2407 (34.93) 1407 (33.25) 1000 (37.59)
Medium (1.3-3.5) 2785 (40.42) 1654 (39.09) 1131 (42.52)
High (>3.5) 1699 (24.66) 1170 (27.65) 529 (19.89)
Smoke, n (%) 0.001
Yes 3532 (51.26) 2104 (49.73) 1428 (53.68)
No 3359 (48.74) 2127 (50.27) 1232 (46.32)
Alcohol, n (%) <0.001
Yes 4170 (60.51) 2635 (62.28) 1535 (57.71)
No 2721 (39.49) 1596 (37.72) 1125 (42.29)
Physical Activity, n (%) <0.001
Inactive 3266 (47.40) 1814 (42.87) 1452 (54.59)
Moderate 2233 (32.40) 1426 (33.70) 807 (30.34)
Vigorous 1392 (20.20) 991 (23.42) 401 (15.08)
Hypertension, n (%) <0.001
Yes 4302 (62.44) 2374 (56.11) 1928 (72.51)
No 2588 (37.56) 1857 (43.89) 731 (27.49)
Coronary heart disease, n (%) <0.001
Yes 675 (9.80) 292 (6.90) 383 (14.40)
No 6216 (90.20) 3939 (93.10) 2277 (85.60)
Stroke, n (%) <0.001
Yes 522 (7.58) 217 (5.13) 305 (11.47)
No 6369 (92.42) 4014 (94.87) 2355 (88.53)
Cancer, n (%) <0.001
Yes 953 (13.83) 512 (12.10) 441 (16.58)
No 5938 (86.17) 3719 (87.90) 2219 (83.42)
BMI (kg/m?) 30.82 (26.97, 35.97) 30.90 (27.10, 36.03) 30.70 (26.83, 35.87) 0.168
FPG (mg/dL) 131.00 (108.00, 168.00) 129.00 (107.00, 158.00) 136.00 (110.00, 188.00) <0.001
HbAIlc (%) 6.70 (6.00, 7.80) 6.60 (5.90, 7.50) 6.90 (6.20, 8.20) <0.001
TC (mg/dL) 185.00 (157.00, 217.00) 187.00 (159.00, 217.00) 181.50 (153.00, 218.00) 0.002
TG (mg/dL) 155.00 (105.00, 233.00) 151.00 (103.00, 225.00) 163.00 (108.00, 246.00) <0.001
HDL-c (mg/dL) 45.00 (38.00, 55.00) 45.00 (39.00, 55.00) 45.00 (38.00, 55.00) 0215
Creatinine (mg/dL) 0.90 (0.72, 1.10) 0.82 (0.70, 0.97) 1.09 (0.82, 1.36) <0.001
UACR (mg/g) 12.40 (6.50, 37.53) 8.26 (5.42, 13.73) 59.55 (27.54, 176.01) <0.001
eGFR (ml/min/1.73m?) 85.83 (66.53, 100.84) 92.09 (79.05, 104.17) 62.20 (48.87, 91.47) <0.001 ‘
METS-IR 49.98 (42.10, 59.52) 49.97 (42.04, 59.46) 49.99 (42.28, 59.75) 0.519 ‘
TyG 9.24 (8.76, 9.80) 9.18 (8.72,9.72) 9.33 (8.82, 9.91) <0.001
TG/HDL 337 (2.04, 5.78) 3.24 (1.97, 5.55) 3.64 (2.15, 6.09) <0.001
TyG-BMI 288.55 (247.46, 339.98) 288.62 (246.88, 337.89) 288.50 (248.42, 343.01) 0.296

Data are shown as median (25th, 75th percentiles) or percentages, p <0.05 considered statistically significant.
DN, Diabetic nephropathy; PIR, Poverty-to-income ratio; BMI, Body mass index; FPG, Fasting plasma-glucose; HbAlc, Hemoglobin Alc; TC, Total cholesterol; TG, Triglyceride; HDL-c, High-
density lipoprotein cholesterol; UACR, Urinary albumin/creatinine ratio; éGER, Estimated glomerular filtration rate; METS-IR, Metabolic Score for Insulin Resistance; TyG, Triglyceride-glucose;
TG/HDL, Triglyceride/High-density lipoprotein; TyG-BMI, Triglyceride glucose - body mass index.
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Log HR for T2D

TYG-i

The x-axis represents the TyG-i values, while the y-axis represents Log HR for T2D.
A nonlinear relationship between TyG-i and incident T2D was detected after adjusting for
sex, age, alcoholic intake, smoking status, exercise habits, SBP, ALT, AST, GGT, HDL-
C, TC, and HbAlc.
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Subgroup n (%) <9.24 29.24 OR (95%CI) P P for interaction

All patients 6891 (100.00) 1205/3445 1455/3446  1.39 (1.25 ~ 1.54) E = <.001
Gender i 0.039
Male 3679 (53.39)  659/1786 788/1893  1.24 (1.08 ~ 1.43) E e 0.002
Female 3212 (46.61) 546/1659 667/1553  1.60 (1.37 ~ 1.87) e <.001
Education Level E 0.186
Less than 9th grade 1245 (18.07)  242/554 319/691 1.18 (0.93 ~ 1.49) H—-—l 0.175
9-12th grade 1170 (16.98)  215/565 280/605 1.49 (1.17 ~ 1.91) E F—=——  0.001
More than 12th grade 4476 (64.95) 748/2326 856/2150  1.43 (1.26 ~ 1.64) i <.001
Marital Status E 0.938
Cohabitation 4170 (60.51)  651/2052 825/2118 139 (1.21 ~ 1.59) E = <.001
Solitude 2721(39.49) 554/1393 630/1328  1.40 (1.19 ~ 1.65) E = <.001
Family PIR i 0.825
Low (£1.3) 2407 (34.93) 412/1106 588/1301  1.41(1.18 ~ 1.67) L <.001
Medium (1.3-3.5) 2785 (4042)  533/1422 598/1363  1.42(1.21 ~ 1.67) E = <.001
High (>3.5) 1699 (24.66)  260/917 269/782 1.27 (1.02 ~ 1.58) EI—-—| 0.032
Smoke E 0.009
Yes 3532 (51.26)  648/1699 780/1833  1.21 (1.05 ~ 1.40) 1= 0.008
No 3359 (48.74)  557/1746 675/1613  1.63 (1.40 ~ 1.90) E —=— <001
Alcohol | 0.843
Yes 4170 (60.51)  689/2078 846/2092  1.35(1.18 ~ 1.55) E = <.001
No 2721(3949) 516/1367 609/1354 143 (1.22~ 1.69) N <.001
Hypertension E 0.225
Yes 4302 (62.44) 882/2189 1046/2113  1.45(1.27 ~ 1.64) E = <.001
No 2588 (37.56)  322/1255 409/1333  1.28 (1.07 ~ 1.53) E}—-—{ 0.007
Coronary heart disease i 0.161
Yes 675 (9.80) 185/333 198/342 1.16 (0.84 ~ 1.60) }—i'—i 0.382
No 6216 (90.20) 1020/3112  1257/3104 1.42(1.28 ~ 1.59) E - <.001
Stroke | 0.672
Yes 522 (7.58) 145/269 160/253 1.52 (1.05 ~2.21) EI—!—> 0.028
No 6369 (92.42) 1060/3176  1295/3193 1.38 (1.24 ~ 1.54) i <.001
Cancer E 0.142
Yes 953(13.83)  226/511 215/442 1.15 (0.88 ~ 1.51) I—%—-—l 0.311
No 5938 (86.17)  979/2934 1240/3004  1.44(1.29 ~ 1.61) = <.001
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Effect size of TyG-i on diabetes in prespecified and exploratory subgroups. The model was adjusted for sex, age, alcohol
consumption, smoking status, exercise habits, systolic blood pressure, ALT, AST, GGT, HDL-C, total cholesterol, and HbAlc,
excluding the stratification variable in each instance.
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Participants were drawn from the NAGALA cohort, registered from May 1, 2004, to December 31,
2015.

Participants who underwent at least two health examinations

Total participants:
n = 20,944 (12,498 men and 8,446 women)

Exclusion: n = 4,315

(1) Missing data; n = 863

(2) Diabetes has been diagnosed at baseline; n=323
(3) Fasting plasma glucose over 6.1 mmol/L; n=808
(3) Medication usage: n = 2,321

Participants with normal blood glucose: n = 16,629

Exclusion: n= 14,112

(1) Ethanol consumption > 30 g/day for men and 20 g/day for women: n
=1,952

(2) Liver disease has been diagnosed (except fatty liver); n =416

(3) Participants not diagnosed with fatty liver; n=11,744

Participants with MASLD patients: n = 2,517

Exclusion: n= 10
(1) unexplained withdrawal from the survey; n=10

2,507 participants with MASLD were included in our study.
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Model 1 Model 2 Model 3

Variables
OR (95% CI) OR (95% ClI) OR (95% Cl)

eGDR 0.849 (0.820, 0.880) <0.001 0.849 (0.818, 0.881) <0.001 0.927 (0.880, 0.976) 0.005
Categories

Q1 Reference / Reference / Reference /
Q2 0.611 (0.484, 0.772) <0.001 0.620 (0.470, 0.817) 0.001 0.785 (0.585, 1.055) 0.106
Q3 0.405 (0.316, 0.520) <0.001 0.441 (0.350, 0.556) <0.001 1 0.660 (0.501, 0.869) 0.004
Q4 0.362 (0.281, 0.467) <0.001 0.310 (0.232, 0.415) <0.001 0.583 (0.393, 0.867) 0.009
P for trend / <0.001 / <0.001 / 0.002

Model 1: Unadjusted; Model 2: Adjusted for gender, age, ethnicity, poverty income ratio; Model 3: Adjusted for all covariates (gender, age, ethnicity, PIR, BMI, cotinine, AST, ALT, GFR
creatinine clearance, cardiovascular disease, stroke, alcohol consumption, and smoking status); éGDR, Estimated Glucose Disposal Rate; PRISm, Preserved Ratio Impaired Spirometry; OR, Odds
ratio; CI, Confidence Interval.
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Subgroup OR (95% Cl) P P for interaction
Overall 0.927 (0.880, 0.976) 0.005
Gender 0.012
Male 0.938 (0.669, 1.315) V 0.702
Female 0.874 (0.821,0.929) = <0.001
Age 0.016
<40 0.949 (0.883, 1.019) 0.146
>40 0.913 (0.848, 0.982) 0.016
| Ethnicity 0.408
Mexican American 0.732 (0.646, 0.83) = <0.001
Other Hispanic 0.860 (0.715, 1.033) 0.104
Non-Hispanic White 0.927 (0.857, 1.002) 0.055
Non-Hispanic Black 0.908 (0.858, 0.961) 0.002
Other Race 1.073 (0.896, 1.285) 0.433
PIR 0.984
<13 0941 (0873, 1.014) = 0.109
>1.3 and <3.5 0.912 (0.846, 0.983) 0.017
3.5 0.939 (0.854, 1.034) 0.193

eGDR, Estimated Glucose Disposal Rate; PRISm, Preserved Ratio Impaired Spirometry; OR,
QOdds ratio; CI, Confidence Interval.
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Total (n = 13661)  Non-PRISm (n = 12493

€GDR (mg/kg/min), M (Q, Qs) 1189 (9.08, 13.33) 1201 (922, 13.38) 9.92 (8.04, 12.49) 1429 <0.001
Quantile, n (%) -14.24 <0.001
Qi 3412 (24.98) 2928 (23.44) 484 (41.44)
Q 3418 (25.02) 3108 (24.88) 310 (26.54)
Q3 3415 (25.00) 3215 (2573) 200 (17.12)
Q4 3416 (25.01) 3242 (25.95) 174 (14.90)
Age, M (Qu, Q3) 44,00 (30.00, 59.00) 44,00 (30.00, 59.00) 48.00 (3400, 61.00) 520 <0.001
Sex, n (%) 0.00 0.965
Male 6991 (51.17) 6394 (51.18) 597 (51.11)
Female 6670 (48.83) 6099 (48.82) 571 (48.89)
Ethnicity, n (%) 853.73 <0.001
Mexican American 2289 (16.76) 2206 (17.6) 83 (7.11)
Other Hispanic 1491 (10.91) 1413 (1131) 78 (6.68)
Non-Hispanic White 5713 (4182) 5471 (43.79) 242 (20.72)
Non-Hispanic Black 2957 (21.65) 2327 (18.63) 630 (53.94)
Other Race 1211 (8.86) 1076 (8.61) 135 (11.56)
PIR, n (%) -3.38 <0.001
<13 4144 (33.08) 3772 (32.86) 372 (35.50)
>1.3and <35 4510 (36.01) 14099 (35.71) 411 (39.22)
35 3872 (3091) 3607 (3143) 265 (25.29)
BMI (kg/m?), n (%) -10.39 <0.001
@5 4439 (32.53) 4159 (33.32) 280 (24.08)
>25 and < 30 14438 (32.52) 4140 (33.17) 298 (25.62)
<30 4768 (34.94) 4183 (3351) 585 (50.30)
Cotinine (ng/mL), M (Q, Q3) 0.05 (002, 13.25) 0.05 (0.02, 12.70) 0.09 (0.02, 30.55) 5.08 <0.001
?(G;RQ(:;’U'“‘"“” )M 89.41 (69.17, 108.08) 89.84 (69.66, 108.48) 85.47 (6470, 103.07) -6.06 <0.001
ALT (U/L), M (Q), Q3) 21,00 (1600, 28.00) 21,00 (1600, 28.00) 21,00 (16,00, 28.00) 097 0.332
AST (U/L), M (Q,, Q) 2300 (20.00, 28.00) 23,00 (20.00, 28.00) 23,00 (19.00, 28.00) 138 0.167
Smoke, n (%) 0.00 0.978
Yes 5525 (45.36) 5031 (45.37) 194 (45.32)
No 6655 (54.64) 6059 (54.63) 596 (54.68)
Alcohol, n (%) 68.28 <0.001
Yes 8725 (74.60) 8062 (75.64) 663 (63.93)
No 2971 (25.40) 2597 (24.36) 374 (36.07)
Heart Disease, n (%) 65.31 <0.001
Yes 685 (5.62) 565 (5.09) 120 (11.00)
No 11500 (94.38) 10529 (94.91) 971 (89.00)
Stroke, n (%) 22.41 <0.001
Yes 261 (2.14) 216 (1.95) 15 (4.12)
No 11913 (97.86) 10867 (98.05) 1046 (95.88)

¢GDR, Estimated Glucose Disposal Rate; PRISm, Preserved Ratio Impaired Spirometry; BMI: Body Mass Index; ¢GER, Estimated Glomerular Filtration Rate; ALT, Alanine Aminotransferase;
AST, Aspartate Aminotransferase.
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