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Abstract Objective: To investigate the association between dietary and serum carotenoids and metabolic
syndrome in adolescents, and provide scientific evidence for the prevention and intervention of adolescent
metabolic syndrome. Methods: A retrospective analysis was conducted using data from the National Health

and Nutrition Examination Survey for the years 2001-—2006 and 2017—2018. A total of 14 750 adolescents
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aged 12~18 years were included and categorized into a control group (7 =10 640) and a metabolic syndrome
group (n =4 110). Dietary carotenoid intake was quantified using dietary recall interviews, and serum
carotenoid concentration was measured by high-performance liquid chromatography. Both dietary and serum
carotenoids were categorized into tertiles (T1, T2, T3). Multivariate logistic regression was used to assess
the association between carotenoids and metabolic syndrome, and subgroup analyses were conducted. Results:
Compared with the lowest tertile (T1), serum f-carotene levels in the second tertile (T2) were inversely
associated with the risk of metabolic syndrome (OR = 0. 752, 95% CI: 0. 559, 0. 952; P =0. 030). A
nonlinear relationship between serum B-carotene levels and metabolic syndrome was observed (P <C0. 001).
Subgroup analysis revealed that the inverse association was more pronounced in adolescents aged 16~18 years
(OR=0.255, 95%CI: 0.077, 0.842; P =0.026), females (OR =0. 707, 95%CI: 0. 492, 0. 915; P =
0.021), non-Hispanic Whites (OR = 0. 676, 95% CI: 0. 452, 0. 912; P =0. 037), those with moderate
physical activity (OR=0. 706, 95%CI;: 0.491, 0.914; P=0.029) in T2, and males in T3 (OR =0. 624,
95%CI: 0.402, 0. 968; P =0.036). Conclusion: Serum pB-carotene levels were inversely associated with
metabolic syndrome in adolescents, suggesting a potential protective effect against the development of
metabolic syndrome in this population.
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