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Abstract: Objective To investigate the impact of serum vitamin C levels on metabolic syndrome in adults based on
NHANES 2017-2018 data. Methods A total of 2 094 adults from the NHANES 2017 -2018 dataset were included, with
serum vitamin C levels as the primary exposure variable and metabolic syndrome, diagnosed according to the standards of the
International Diabetes Federation and the American Heart Association, as the outcome variable. A multivariable logistic
regression model was utilized to analyze the association between these variables, with subgroup analyses conducted for
gender, age, and other factors. Results The risk of metabolic syndrome decreased with increasing serum vitamin C levels (P
S 0.001). Compared to the lowest quartile of serum vitamin C levels (Q1), the highest quartile (Q4) exhibited a relatively
lower risk of metabolic syndrome (OR=0.66, 95% CI: 0.48-0.92). Subgroup analyses by gender and age indicated a more
pronounced protective effect in women and individuals under 50 years of age; women in the highest serum vitamin C level
group had a lower risk of metabolic syndrome (Q4 group: OR=0.42, 95%CI: 0.28-0.63). Additionally, individuals under 50
years of age in the second and highest serum vitamin C level groups also had reduced risks of metabolic syndrome (Q3 group:
OR=0.41, 95%CI: 0.25-0.68; Q4 group: OR=0.19, 95%CI: 0.13-0.30). Conclusion This study suggests that higher serum
vitamin C levels may be associated with a lower risk of metabolic syndrome in adults, with a more pronounced effect observed
in women and individuals under 50 years of age.
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FEAE ST (n=2 094) T (ne1 312) F(ne782) it P{E
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531 16.80 <0.001
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Table 2 Logistic analysis of serum vitamin C level and metabolic syndrome in adults

B PR 1 [LE) FETY 3

OR (95%CI) PIE OR (95%CI) Py OR (95%CI) Py
Q1 ref ref ref
02 0.92 (0.72 ~ 1.17) 0.494 1.06 (0.79 ~ 1.43) 0.705 1.00 (0.73 ~ 1.36) 0.982
03 0.58 (0.45 ~ 0.74) <0.001 0.69 (0.51 ~ 0.93) 0.017 0.69 (0.51 ~ 0.95) 0.023
04 0.50 (0.39 ~ 0.65) <0.001 0.63 (0.46 ~ 0.86) 0.004 0.66 (0.48 ~ 0.92) 0.014
P s <0.001 <0.001 0.002
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Table 3 Analysis of the correlation between serum vitamin C and metabolic syndrome in different gender, age and BMI
Zaxiil 01 02 OR(95%CI) PiE Q3 OR(95%CI) P Q4 OR(95%CI) P AR PAA
P 0.117
A ref 0.73 (0.49 ~ 1.08) 0647  056(039~1.81) 0817  0.72(043~121) 0.259
§/gi ] ref 1.01 (0.68 ~ 1.50) 0976  0.78(0.54~1.13) 0994  0.42(0.28 ~0.63) 0.001
(S <0.001
<50 ref 0.71 (0.48 ~ 1.04) 0.382 0.41(0.25~0.68) <0.001 0.19 (0.13 ~ 0.30) <0.001
=50 ref 1.85(1.19 ~ 2.86) 0.003 1.46 (0.92 ~ 2.33) 0.275 0.86 (0.52 ~ 1.42) 0.403
BMI(kg/m®) 0.091
<25 ref 0.57 (0.30 ~ 1.07) 0.082 0.68 (0.37 ~ 1.21) 0.190 1.40 (0.81 ~ 2.40) 0.227
25~30 ref 0.72(0.36 ~ 1.41) 0.346 0.69 (0.34 ~ 1.35) 0.285 0.60 (0.29 ~ 1.18) 0.143
=30 ref 0.68 (0.46 ~ 1.01) 0.060 0.96 (0.66 ~ 1.40) 0.835 1.06 (0.74 ~ 1.52) 0.749
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Table 4 Sensitivity analysis of the association between serum vitamin C and metabolic syndrome

s TP e A TR A 1 e B A A S BRI A
OR (95%ClI) PAH OR (95%CI) PAH OR (95%CI) PIi
01 vef ref ref
02 0.99(0.73 ~ 1.35) 0.982 0.99(0.73 ~ 1.35) 0.961 0.60(0.41 ~ 0.87) 0.960
03 0.70(0.50 ~ 0.96) 0.024 0.69(0.50 ~ 0.95) 0.026 0.62(0.44 ~ 0.89) 0.026
04 0.66(0.48 ~ 0.92) 0.014 0.66(0.48 ~ 0.92) 0.015 0.66(0.48 ~ 0.92) 0.015
e BRI 3 (Y BEED 1 AR M) I S IR R R BMILL SR B B IRIZKOF AR T3 Bl MR PR B BRI e 1L ) s
Ho
3 i Park 075 5 1) — T4 & 12 317 44 A IR BT I
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