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Abstract: To explore characteristics of changing patterns on moderate-to-vigorous physical activity (MVPA) in

school-aged children, and examine their longitudinal association with emerging risks on general and central obesity

Yks HEA: 2026-01-08
EEHE: EFSREE B HA8SBTY095); iR E 30 H (19080503000)
EZRN: FRT993-), B, YA, MAwrsed:, #sirm . S5 EREEE . E-mail: 635006994@qq.com EAFIEE : FEiL



a4l ERT, A R LR A S T S e B L O HIERERT A ARSI : 2 ARSI

145

at the final follow-up. Three primary schools was stratified chosen in Shanghai and third-grade classes randomly
selected within each school. Children with normal body mass index (BMI) and waist-to-height ratio (WHtR) under
baseline screening were included (n=142), and valid data acquired by following for 2 years with three measurement
waves. At each wave, MVPA was objectively assessed using ActiGraph GT3X+ accelerometers worn for 7
consecutive days, and height, weight, and waist circumference were measured to asses BMI and WHtR as well as
general and central obesity. MVPA changing patterns were identified using K-means clustering on the three repeated
MVPA measurements, and emerging risks on general and central obesity at the final wave were defined using BMI-
and WHtR-based criteria, respectively. Binary logistic regression models estimated odds ratios (ORs) and 95%
confidence intervals (CIs) for obesity incidence across MVPA change patterns, simultaneously adjusting for related
covariates including sex, age, sleep status, and parental education. Results show that three MVPA changing patterns
in school-aged children were identified, namely gradual decline (57.0%), rapid decline (16.9%), and stable
maintenance (26.1%). Multi-factor regression results presented that compared with the gradual-decline pattern, the
stable-maintenance pattern was associated with a lower risk of incident general obesity (adjusted OR=0.24, 95% CI:
0.06~0.94) and incident central obesity (adjusted OR=0.32, 95% CI: 0.12~0.84), whereas the rapid-decline pattern
showed no significant difference. Analyses with covariates exhibits that girls and sufficient sleep were
independently associated with lower risks of both outcomes, and older age was associated with a lower risk of
incident central obesity. The study holds that MVPA changing tended to decline during the school-aged children,
and maintaining a relatively stable and higher MVPA level was associated with a lower emerging risk on general
and central obesity, and sufficient sleep will presents an independent protective effect. In practice, interventions
should prioritize preventing MVPA decline, supporting sustained activity, and also promoting adequate sleep to
enhance comprehensive efficacy on childhood weight management.
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