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Abstract ; Objective To explore the relationship between the carbohydrate to fiber ratio (CF) and the risk of type 2 diabetes
mellitus (T2DM) among residents in the Ili region of Xinjiang, with the goal of providing a scientific basis for the prevention
and control of type 2 diabetes. Methods The data from the the Xinjiang Multi — Ethnic Cohort in the Ili region was utilized
selecting participants who took part in the baseline survey in 2019 and were followed up in 2020, 2021, and 2022. We
calculated the CF for study participants based on dietary survey data. A Cox proportional hazards model was employed to
investigate the association between CF and the risk of T2DM. Additionally, restricted cubic splines were used to analyze the
dose — response relationship between CF and T2DM risk. Results A total of 6 879 participants were included in the study,
with a median follow — up time of 37.4 months, during which 543 new cases of type 2 diabetes (T2DM) were identified.
Participants were categorized into quartiles based on CF ( Cumulative Frequency). After adjusting for potential confounding
factors, the risk of developing T2DM in the Q2 and Q3 groups was reduced by 30. 0% ( HR =0. 700, 95% CI . 0. 547 - 0. 896)
and 29.3% (HR =0.707, 95% CI. 0.553 —0.904 ), respectively, compared to the Q1 group. The use of restricted cubic
splines indicated a non — linear U — shaped relationship between CF and the risk of developing T2DM (P <0.05). Stratified
analysis revealed that in overweight and obese individuals (BMI=24 kg/m’) , the risk of T2DM in the Q2 and Q3 groups was
reduced by 35. 7% and 35.4% , respectively, compared to the Q1 group. Among males, the risk of T2DM in the Q2 group was
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reduced by 31. 6% compared to the Q1 group, while in females, the Q3 group showed a reduction of 36. 7% compared to the

Q1 group. Additionally, in individuals aged under 65 years, the risk of T2DM in the Q2 group was also reduced by 34. 5%

compared to the Q1 group. No associations were observed in other stratified populations. Conclusion

A U - shaped

relationship exists between CF and the risk of T2DM. Attention should be paid to the CF levels in individuals who are

overweight or obese and those under 65 years of age, as there are significant implications for the prevention and management of

type 2 diabetes.
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Table 1 Basic Characteristics of Populations at Different CF Levels

A5 n=6879  Ql(n=1720) Q2(n=1720) Q3(n=1719) Q4(n=1720)  HAH P
CF(x%s) 9.95+7.95  3.47 £0.61 5.62+0.64  9.07x1.66 21.65+7.14
W%, M(Qp) ] 50.00(15.00) 49.00(14.25) 49.00(14.00) 49.00(15.00) 51.00(16.00)  187.828 <0.001*
B n(%) ] 3255 746(22.92)  835(25.65)  848(26.05)  826(25.38) 14.992 0.002
BMI[ kg/m? ,M( Q) ] 25.88(5.53) 25.71(5.87) 25.71(5.76) 25.96(5.38) 26.20(5.22) 5 154.025 <0.001°
R n(%) ] 2031.004  <0.001
YRR 1676  441(26.31)  688(41.05)  439(26.19) 108(6.44)

B 991 66(6.66)  146(14.73)  326(32.90)  453(45.71)

mhid 1731 937(54.13)  388(22.41)  193(11.15)  213(12.31)

WA % 1 2352  263(11.18)  470(19.98)  725(30.82)  894(38.01)

HoAy 129 13(10.08) 28(21.71) 36(27.91) 52(40.31)
AR [ (%) ] 131.023 <0.001
[SLS 458  162(35.37)  127(27.73)  103(22.49) 66(14.41)

INEE R R 4677 1206(25.79) 1243(26.58) 1141(24.40) 1087(23.24)

KRIEM 32 1744  352(20.18) 350(20.07)  475(27.24) 567(32.51)
FEEAEWA [ TTTT,n(% ) ] 105.266 <0.001
=5 580  200(34.48)  123(21.21)  152(26.21)  105(18.10)

2~<5 2620  564(21.53)  691(26.37)  705(26.91)  660(25.19)

1~<2 2794  668(23.91)  719(25.73)  675(24.16)  732(26.20)

<1 815  278(34.11)  173(21.23)  164(20.12)  200(24.54)

NG 70 10(14.29) 14(20.00) 23(32.86) 23(32.86)
SRR n(% ) ] 53.800  <0.001
LU 6116 1461(23.89) 1549(25.33) 1542(25.21) 1564(25.57)

IR/ IS 258 95(36.82) 44(17.05) 58(22.48) 61(23.64)

bt 461 154(33.41) 118(25.60) 110(23.86) 79(17.14)

PN 44 10(22.73) 9(20.45) 9(20.45) 16(36.36)
k[ n(%) ] 36.965 <0.001
2k 3045  664(21.81)  797(26.17)  810(26.60)  774(25.42)

i} & ZFRES 3396  943(27.77)  810(23.85)  799(23.53)  844(24.85)

(=ELES 49 12(24.49) 17(34.69) 13(26.53) 7(14.29)

HAlk 389 101(25.96) 96(24.68) 97(24.94) 95(24.42)
SBR[ n(% ) ] 85.934 <0.001
MR 5613 1458(25.98) 1488(26.51) 1360(24.23) 1307(23.29)

72 964  195(20.23)  185(19.19)  279(28.94)  305(31.64)

(S 302 67(22.19) 47(15.56) 80(26.49)  108(35.76)
PSR n (% ) ] 14.021 0.029
MR 5695 1412(24.79) 1400(24.58) 1419(24.92) 1464(25.71)

/R 1007  260(25.82)  279(27.71)  260(25.82)  208(20.66)

ZH 177 48(27.12) 41(23.16) 40(22.60) 48(27.12)
WA [ n (% ) ] 45.126  <0.001
WA 5192 1257(24.21) 1249(24.06) 1303(25.10) 1 383(26.64)

7w 128 41(32.03) 26(20.31) 25(19.53) 36(28.13)

R 1559 422(27.07)  445(28.54)  391(25.08)  301(19.31)
PAHE (%) ] 179. 408 <0.001
A 3297  838(25.42)  810(24.57)  868(26.33)  781(23.69)

fmIR 1499  217(14.48)  437(29.15)  349(23.28)  496(33.09)

ZH 2083  665(31.93)  473(22.71)  502(24.10)  443(21.27)
HLEIME n(%) ] 2452 631(25.73)  556(22.68)  569(23.21)  696(28.38)  31.346 <0.001
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Table 2 General Conditions of Nutrients Associated at Different CF Levels

n =6 879

Ql(n=1720) Q2(n=1720)

AL m

SBR[ keal , M(Qp) ]
JEEAYE [,M(Qr) ]
WKL EW [g.M(Qr) ]
FEATEA [g,M(Qp) ]

6.83(8.27)
2346.55(1 156.53)
341.61(115.80)
51.64(53.71)
87.75(59.40)

3.48(0.91)
3025.91(1291.75)
332.58(95.57)
95.24(26.37)
131.88(72.79)

5.58(1.06)

2 584.07(957.86)
352.25(114.86)
65.21(23.99)
103.36(49.15)

RIFHEA [g,M(Qg) ]

5 Q3 (n=1719) Q4(n=1720) H A Pl

SRR [keal ,M( Q) ] 8.70(2.73) 20.14(9.78) 1703.813 <0.001
JEELYE [g,M(Qr) ] 2 318.39(837.99) 1 740.15(701.28) 284.366 <0.001
K EY [g,M(Qp) ] 364.30(130.40) 315.26(122.41) 5 436.080 <0.001
HEEA [g,M(Qg) ] 42.80(19.79) 14.77(9.35) 2 260. 945 <0.001
RIEA [g,M(Q) ] 85.70(38.60) 58.94(26.80) 2 602.173 <0.001
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Table 3 Correlation Analysis Between Different CF Levels and the Risk of New — Onset Diabetes

pes o Modell Model2 Model3
HR(95% CI) P1{E HR(95% CI) P1E HR(95% CI) P
CF(QL -0Q4) Q1 Reference Reference Reference
Q2 0.700(0. 547 ~0. 896) 0. 005 0.729(0.569 ~0.935) 0.013 0.750(0.578 ~0.973) 0.030
Q3 0.707(0. 553 ~0.904) 0. 006 0.715(0.558 ~0.917) 0. 008 0.720(0. 548 ~0.946) 0.019
Q4 1.037(0. 832 ~1.293) 0. 744 1.055(0. 844 ~1.319) 0. 637 1.007(0.762 ~1.331) 0. 960
CF 1.010(1. 000 ~ 1. 020) 0. 041 1.011(1.001 ~1.021) 0.031 1.011(0.999 ~1.022) 0. 066
FE QU 41 % BAAL s Model 1 JRE PR JELEAF I s Model2 ; £ Model 1 FSERY 1 J41% BMI SCALFEE SRR LA [ BBl s Model3 ; 76 Model2

R SR IR A BRI BB R AR DL LB RE R I BT A R BRI R AR

2.5 CF 5 T2DM £ 5% R et o B o4 % IEF|
ZR A0 BMI P51 AT I R R X 45 S 18 52 i) T LA ke
DL AT 002 080T, 45 5 o 76 8 T R Bk A
Hr Q2 ZH A Q3 ZHARELT Q1 41 T2DM % KU 43
BIREAR T 35.7% ( HR = 0.643,95% CI: 0.490 ~
0.844), 35.4% ( HR = 0.646, 95% CI; 0.490 ~
0.852) . B Q2 4IAHETF Q1 411 T2DM % i K

B 7 31.6% ( HR = 0.684,95% CI.0.476 ~
0.983) , i £ MM Q3 41AH%: T Q1 41f T2DM %
975 XU B ARG T 36. 7% ( HR =0.691,95% CI:0. 437 ~
0.916) , I HAE4EME 65 % AR i ABEh Q3 ZHAH%:
T Q1 41 #Y T2DM % % K& & A T 34.5% (HR =
0.655,95% CI:0.492 ~0.873) , WMiEMREIEHR ( <24
kg/m®) ,65 % LI FI4 B ARE R WL CF 5 T2DM
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