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Abstract: A total of 221 children were recruited from a primary school in Guangzhou. Using the methods of
questionnaire survey and anthropometric measurement, data were collected on low-intensity physical activity (LPA),
moderate-to-vigorous physical activity (MVPA), sedentary behavior (SB), and sleep (SLP) of school-age children.
Performance 1Q was assessed through three aspects such as picture completion, block design, and object assembly
from the Chinese Wechsler Intelligence Scale for Children, while related data were analyzed using compositional
and isotemporal substitution models, so as to explore the relationship between 24-hour movement behaviors and
Performance IQ in school-age children. The results showed that: (1) The proportion of time spent in MVPA was
significantly positively associated with picture completion, block design, object assembly, and the overall
Performance 1Q score; the proportion of LPA time was significantly negatively associated with picture completion
and the overall Performance IQ score; the proportion of SB time was significantly negatively associated with all
three sub tests and the overall Performance 1Q score; and the proportion of SLP time was significantly positively

associated with picture completion, object assembly, and the overall Performance 1Q score. (2) Isotemporal
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substitution of 15 minutes among various behaviors resulted in significant changes in predicted Performance 1Q

scores. However, substituting 15 minutes between MVPA and SLP did not significantly affect picture completion or

object assembly scores. The effects of MVPA substitutions were clearly asymmetric, with Performance 1Q scores

dropping sharply when MVPA time was reduced by more than 25 minutes. The study suggests that the effective

strategies of improving Performance IQ in school-age children should take a holistic view of 24-hour movement

behaviors, and preserving existing MVPA time and actively converting SB and LPA time into MVPA or SLP.

Keywords: school-age children; physical activity; sedentary behavior; sleep; Performance IQ
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