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Clustering and network analysis of the association between food intake and physical fitness
in junior and senior high school students
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[Abstract] Objective To explore the network structure of dietary intake and physical fitness subtypes among junior and senior
high school students, so as to provide precise and efficient intervention guidance for improving abnormal physical health issues in
adolescents. Methods Based on the 2020-2021 Database of Youth Health (DYH), a total of 9 730 junior and senior high school
students in Shandong Province were included for analysis. Dietary intake was assessed using a modified Chinese Dietary Quality
Questionnaire, and physical fitness was evaluated according to the "2014 National Student Physical Fitness Standard". The K-means
clustering algorithm was employed to identify potential subtypes of physical fitness in junior and high school students. Network anal-
ysis was used to construct a network linking dietary intake and physical fitness symptoms and to identify clusters of dietary behaviors
and physical fitness symptoms among adolescents of different genders. Results The physical fitness among junior and senior high
school students of different genders were categorized into two subtypes: the baseline steady type (3 427 male students, 4 039 female
students) and the morphological deviation type (1 294 male students, 970 female students) . Statistically significant differences were
observed in network strength and network connectivity strength among different genders and physical fitness subtypes (all P<0.05) .
Connections between food intake and physical health symptom clusters across different genders and physical health types among jun-
ior and senior high school students were primarily achieved through instant noodle intake and physical fitness ( males of morphologi-
cal deviation type, weight=0.06), fruit intake and physical fitness (males of baseline steady type, weight=-0.07), potato intake
and vital capacity (females of morphological deviation type, weight=0.09), and processed meat intake and vital capacity (females
of baseline steady type, weight=0.05). Conclusions Dietary intake serves as a significant modifiable risk factor for the physical
fitness of junior and high school students. Interventions should focus on promoting healthy eating habits.
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Figure 2 Centrality indicators of symptom network of physical health and food intake among middle school students
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