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Abstract: Objective To investigate the association between the dietary index for gut microbiota (DI-GM) and metabolic
syndrome (MetS), thereby providing a theoretical basis for preventing MetS through dietary modulation of the gut microbiome.
Methods Data from 17 558 adults participating in the 2007—2018 U.S. National Health and Nutrition Examination Survey
(NHANES) were analyzed, with MetS determined according to the NCEP ATP III criteria. The DI-GM score was constructed
based on 14 food items or nutrients obtained from two 24 hour dietary recalls. Logistic regression models and restricted cubic
spline (RCS) analysis were used to evaluate the relationship between DI-GM and MetS, and subgroup as well as sensitivity
analyses were conducted. Results In the fully adjusted model, the risk of MetS decreased with increasing DI-GM scores
(OR=0.94, 95% CI: 0.91-0.98). Specifically, individuals in the highest DI-GM quartile (Q4) had an 18% lower risk of MetS
than those in the lowest quartile (OR=0.82, 95% CI: 0.72-0.95). RCS analysis indicated a linear inverse dose-response
relationship between DI-GM and MetS (P for nonlinear=0.185). Subgroup analyses showed the inverse association was stronger
in females, non—Hispanic Black individuals, and those with higher education levels (P for interaction <0.05). Sensitivity
analyses confirmed the stability of the results (OR=0.94, 95% CI: 0.90-0.98). Conclusion This study demonstrates that
maintaining a diet favorable to gut microbiota health can reduce the risk of MetS. These findings suggest that improving
dietary patterns to modulate the gut microbiome may offer a novel strategy for the prevention and management of MetS.
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Table 1 Characteristics of the study population [ M(Pss, Pss), n(%) ]

ELAS
A5G 3t (=17 558) T ;E‘%‘ﬁ M""S% s 26 P fE P
R (%) 52.00 (37.00, 65.00) 45.00 (31.00, 61.00) 58.00 (44.00, 68.00) 23.248 <0.001
BMI(kg/m?) 28.70 (24.88, 33.60) 25.81 (22.88, 29.36) 32.00 (28.40, 36.77) 48.965 <0.001
P51 7.876 <0.001
S 8 498 (48.40) 4652 (50.94) 3 846 (45.64)
Erg s 9 060 (51.60) 4 480 (49.06) 4580 (54.36)
R 5.782 <0.001
P E A 2779 (15.83) 1338 (14.65) 1441 (17.10)
BIHEEEA 1882 (10.72) 965 (10.57) 917 (10.88)
EPUPEE RN 7275 (41.43) 3 687 (40.37) 3588 (42.58)
HAWPYPEF 3 654 (20.81) 1929 (21.12) 1725 (20.47)
HAb A 1968 (11.21) 1213 (13.28) 755 (8.96)
HERE 35.691 <0.001
LN 4341 (24.72) 1992 (21.81) 2349 (27.87)
TRk [ A D 3957 (22.54) 1982 (21.70) 1975 (23.44)
KAk b 9210 (52.48) 5158 (56.48) 4052 (48.09)
FRIE 81.114 <0.001
w 15 843 (90.23) 8 479 (92.85) 7 364 (87.40)
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[l / B 10 454 (59.54) 5355 (58.61) 5099 (60.51)
Ty / BUS /1 7 fs 3 878 (22.09) 1779 (19.49) 2099 (24.93)
JRER (pumol/L) 321.20 (267.70, 380.70)  303.30 (255.80, 362.80) 345.00 (285.50, 404.50) 22.619 <0.001
B ILT (%) 5.60 (5.30, 6.10) 5.40 (5.20, 5.70) 5.90 (5.50, 6.70) 35.601 <0.001
DI-GM(A4r4l) 5 (4, 6) 5(4,6) 4(3,6) -5.325 <0.001
DI-GM(4341) 9.899 <0.001
Q1 4314 (24.57) 2131 (23.34) 2183 (25.91)
02 4370 (24.89) 2222 (24.33) 2 148 (25.49)
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Table 2 Weighted logistic regression model of the association between DI-GM and MetS (after multiple imputation)

. A 1 A 2 f5i% 3

- OR (95%CI) P& OR (95%CI) P& OR (95%CI) P&
DI-GM(AK4341) 0.93 (0.90 ~ 0.96) <0.001 0.90 (0.88 ~ 0.93) <0.001 0.94 (0.91 ~ 0.98) <0.001
DI-GM(4341 , ref:Q1)

02 0.90 (0.83 ~ 0.97) 0.007 0.87 (0.80 ~ 0.94) <0.001 0.96 (0.87 ~ 1.07) 0.501
Q3 0.87 (0.80 ~ 0.95) 0.002 0.79 (0.72 ~ 0.87) <0.001 0.89 (0.79 ~ 1.01) 0.063
04 0.78 (0.71 ~ 0.86) <0.001 0.70 (0.63 ~ 0.77) <0.001 0.82 (0.72 ~ 0.95) 0.008
P st <0.001 <0.001 0.003
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Figure 3 Subgroup analysis of the association between DI-GM and
MetS
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Table 3 Logistic regression model of the association between DI-GM and MetS (unweighted)

e AL 1 5% 2 51 3

- OR (95%CI) P& OR (95%CI) P& OR (95%CI) P&
DI-GM(A4341) 0.93 (0.89 ~ 0.96) <0.001 0.90 (0.88 ~ 0.94) <0.001 0.94 (0.90 ~ 0.98) <0.001
DI-GM(434 , ref:Q1)

Q2 0.90 (0.83 ~ 0.97) 0.007 0.87 (0.80 ~ 0.94) <0.001 0.96 (0.86 ~ 1.07) 0.458
Q3 0.87 (0.80 ~ 0.95) 0.002 0.79 (0.72 ~ 0.87) <0.001 0.88 (0.78 ~ 1.01) 0.051
Q4 0.78 (0.71 ~ 0.86) <0.001 0.70 (0.63 ~ 0.77) <0.001 0.82 (0.71 ~ 0.94) 0.005
P fH <0.001 <0.001 0.005
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