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Abstract This study examined the relationship between meeting the World Health Organiza-
tion’s (WHO) 24-Hour Movement Guidelines for the Early Years and motor skills and cognitive
function in preschool children. Participants were 4-year-old boys and girls in urban and rural
areas (n=69). Physical activity was measured using a triaxial accelerometer (ActiGraph GT3X).
Screen time and sleep duration were assessed via self-report by guardians. Meeting the 24-h
movement guidelines was defined as: 10 to 13 h/night and nap of sleep, <1 h/day of sedentary
screen time, and at least 180 min/day more than 1.5 METs. Motor skills were evaluated by the
Ages & Stages Questionnaires, Third Edition (ASQ-3). Executive functions (shifting, visual-
spatial working memory and inhibition) were evaluated by the Early Years Toolbox (Japanese
translation). The prevalence of children meeting all three recommendations was 7.2% and
7.2% met none of the three recommendations. Children meeting physical activity recommenda-
tion had a better inhibition score compared to children meeting none of the recommendation
(p=0.005). While, children not meeting the sleep recommendation had a better inhibition score
compared to children meeting of the recommendation (p=0.042). In conclusion, meeting the
physical activity or sleep recommendations were positively or negatively associated with the
inhibition score. On the other hand, meeting none of the sedentary behaviour and the 3 recom-
mendations was not associated with motor skills or cognitive function.
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Table 1. Descriptive characteristics of participants

Age (years)
Height (cm)
Body weight (kg)
BMI (kg/m?)
TPA (min/day)

Screen time (min/day)
Sleep duration (min/day)
Gross motor skill (scores)
Fine motor skill (scores)

Shifting

Visual-spatial working memory

Inhibition

(n) Mean +SD
69 46 +0.2
69 103.1 +42
69 16,6 £2.0
69 156 =+1.1

69 2145 +£455
Median

69  90.0 [60,120]

69 600.0 [555,660]

53 60.0 [55,60]

67  55.0 [50,60]

66  7.50 [0.50,10.00]

66  2.00 [1.33,2.33]

68  0.72 [0.57,0.84]

Abbreviations: BMI body mass index, TPA total physical activity,

SD: standard deviation.
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Table 2. Proportion of participants meeting the total physical activity, screen time, and sleep duration recommendations and

combinations of these recommendations

TPA + TPA + ST + TPA + ST
None TPA ST SLEEP
ST SLEEP SLEEP + SLEEP
(n) %) M () m ) @m () @ ) @ ) @® @) ® (@) @0
All (69) 72 5 754 52 159 11 681 47 145 10 464 32 87 6 7.2 5
Boys (30) 00 0 933 28 167 5 633 19 167 5 567 17 133 4 133 4
Girls (39) 128 5 615 24 154 6 641 25 128 5 385 15 5.1 2 2.6 1
Rural (37) 81 3 8l.1 30 162 6 595 22 162 6 486 18 8.1 3 8.1 3
Urban (32) 63 2 688 22 156 5 688 22 125 4 438 14 94 3 6.3 2
Overweight/Obese
00 0 929 13 143 2 643 9 7.1 1 571 8 143 2 7.1 1
(14)
Healthy weight

(55) 91 5 709 39 164 9 636 35 164 9 436 24 73 4 7.3 4

Meeting the recommendations is defined as >180 min/day for total physical activity, <60 min/day for screen time, and between
10 and 13 h/night and nap for sleep duration. Abbreviations: TPA : total physical activity, ST: screen time, SLEEP: sleep duration.
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Fig. 1 Differences in inhibition between children meeting vs. not meeting the total physical activity,

and sleep duration recommendations.

The figure is a box plot. Each box means the first quartile, median which is showed in bold line and
third quartile. Minimum and maximum bars mean the lowest and largest data points, respectively.
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