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Physical health and 24-hour movement behavior reallocation in preschool children:
A comparison between ""one-to-one'" and "one-to-three' models
YIN Long', YANG Bin', LI Fang’, YANG Zongyu', LIU Xiaoming'
(1.College of Physical Education, Hunan Normal University, Changsha 410012, China;
2.School of Physical Education, Hunan First Normal University, Changsha 410205, China)

Abstract: To compare the differences in associations between 24h movement behavior time reallocation and physical
health in preschool children under the “one-to-one” and “one-to-three” reallocation models, and to examine the
potential health implications of different behavioral reallocation. A total of 337 preschool children aged 4-6 years
were recruited, and light physical activity (LPA), moderate-to-vigorous physical activity (MVPA), and sedentary
behavior (SB) were measured using the ActiGraph wGT3X-BT accelerometer, while sleep duration (SP) was jointly
reported by parents and kindergarten teachers. Physical health was assessed according to the National Physical

Fitness Measurement Standards Manual of China (Preschool Children Version). Compositional data analysis,
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combined with the “one-to-one” and “one-to-three” reallocation models, were used to examine the associations
between 24h movement behavior time reallocation and physical health. Results show that: (1) the proportion of time
spent in MVPA was significantly positively associated with physical health scores (Syvpa =3.63, P<0.05), whereas
the proportion of time spent in SB was significantly negatively associated with physical health scores (fsg = -5.1,
P<0.05). (2) Under the “one-to-one” reallocation model, reallocating 15 min from SB, LPA, or SP to MVPA
increased physical health scores by 1.00, 0.97, and 0.82 units, respectively, indicating that MVPA showed the
strongest reallocation effect. Under the “one-to-three” reallocation model, reducing SB while increasing MVPA was
associated with the greatest improvement in physical health; for every 10% reduction in SB time, the score
increased by 0.71 units, suggesting that the two models differed in their identification of the primary reallocation
behaviors. (3) Dose-response analysis showed that the reallocation effects among movement behavior components
were asymmetric under the “one-to-one” model, whereas they were more symmetric under the “one-to-three”
model. The conclusion holds that the “one-to-one” and “one-to-three” reallocation models did not yield fully
consistent interpretations of the associations between 24h movement behavior time reallocation and physical health
in preschool children, and reducing SB while increasing MVPA may be more beneficial for improving physical
fitness. Meanwhile, the “one-to-three” model better may capture the overall compositional characteristics of

movement behaviors.

Keywords: preschool children’s physical health; compositional data analysis; isotemporal reallocation ;

isoproportional reallocation; sedentary behavior; moderate-to-vigorous physical activity
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