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Relationship among Motor Ability, Daily Physical Activity
and Sleep Duration in Preschool Children

Hiroshi AKITAKE

Abstract

The purpose of this study was to determine the relationship between motor ability, daily
physical activity, and sleep duration in preschool children. 63 preschoolers were recruited from
one preschool in Shiga, Japan (33 girls and 30 boys). We measured the subjects’ motor ability
while performing 6 activities. The performance in each activity was rated on a 5-point scale (1-
5), as outlined in a previous Japanese study. Daily physical activity and sleep duration was
measured using a triaxial accelerometer (ActiGraph wGT3X-BT, ActiGraph, Pensacola, FL,
USA) throughout the day for 7 consecutive days except during bathing and swimming. Each
child was equipped with two ActiGraph accelerometers (ActiGraph wGT3X-BT, ActiGraph,
Pensacola, FL, USA), one with a nylon wrist band on the non-dominant wrist and the other
attached with an elastic band on the right hip. The total fitness score significantly correlated
with the 25m sprint, standing broad jump, ball throw, body support duration, ball catch, and
vigorous physical activity in girls ($<0.05-0.01). The total fitness score significantly correlated
with the 25m sprint, standing broad jump, ball throw, two legs continuous jump over, and ball
catch in boys (»<0.05-0.01). Sleep latency significantly correlated with total sleep time, wake
after sleep onset, and average awake length in girls and boys ($<0.05-0.01). The combined the
total fitness score in girls was the strongest predictor of VPA in the stepwise regression
analysis. The future study need to determine motor ability, daily physical activity, and sleep

duration in the gender differences.
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2T, REE D S EMICTES, B
RTAE, FMEEHL.

2. EBREHDAIE

EEEE) OWEL, 25miE, HIRBEOY,
R— VBT, Wik OB L, RS
WER, Hizko 6 iH 2L, SMHO/S
N7ZMEMEZ 1806 5 METHEBALL, 6

MEHOGRF R 2 BRI A mm e Lz
(LA S e B R 3R e Z R &,
2012).
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Jn# g ¢ & 5 ActiGraph wGT3X-BT
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Vector Magnitude

=/(Magnitude x)*+ (Magnitude y)*+, (Magnitude z)°
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Table 1 Physical characteristic of subjects

n Age (years) Body height (cm)

Body weight (kg) BMI (kg-m?

Girls 13 4 years old 107.0 (4.4) 174 (1.9) 15.2 (1.1)
20 5 years old 113.7 (5.0) 187 (25) 144 (1.2)
Boys 18 4 years old 106.6 (3.3) 174 (2.4) 15.3 (1.6)
12 5 years old 1133 (5.1) 19.1 (2.2) 149 (1.3)

Values are means (standard deviation)



10 Wb B AR =Y KEWMEALE  H167

LaEH, KRHOSHTIE, TIEHB L OHIE
H& L7z, oArkesbliagid, 1 H 3REHELE
EEL T WA EZERAL, FHI RIS
H, RHPRK 1 HEEL T2 D251
L7z

4. BEEERDBIE

MEHR DL, WROMEFEE ML, &
BBIZECT, Ny MIA - 2B, BERE
% 1 HALT, HHORSEHAMICEEALT
b 5ol MEROEMEHI, 3 i onsE
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Sleep efficiency (%)

= Total sleep time (min) / Total minutes in bed (min)
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7z,
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WAL B 1, IBMAL 2 OSPSS Statistics
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Table 2 %, 6ffHDEHRES ORLEkE IR
L7z, B SEEOR—VEIFIE, &R 5%
e B L THEISEWEZ R L7z (p<005).

Table 2 Changes in motor ability in girls and boys

Standing Two legs Body The total

Age 25m sprint broad Ball throw  continuous support Ball catch fitness

n jump jump over duration score

(years) (sec) (cm) (m) (sec) (sec) (frequency) (score)
Girls 13 4 yearsold 6.6 (0.4) 81.0 (13.1) 4.3 (14) 6.2 (0.9) 56.0 (53.9)* 5.6 (2.6) 18.8 (4.1)
20 5yearsold 6.4 (0.6) 884 (124) 55 (L5) 4.8(0.7) T 385 (27.1) 6.0 (2.9) 16.8 (3.5)
Boys 18 Avears old 6807  874(165) 56 (17) 6.0 (1.4) 30.6 (22.3) 6.1 (27) 17.7 (3.0)
12 5yearsold 6.4 (0.6) 96.8 (13.2)  7.3(2.8)*T 500971 408 (21.8) 6.9 (2.6) 16.8 (2.5)

Values are means (standard deviation)
Significantly difference in gender: *$<0.05

Significantly difference in age: T$<0.05, T Tp<0.001
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Table 3 Daily physical activity in girls and boys

Variables Girls Boys

4 years old 5 years old 4 years old 5 years old
Weekdays
SC (step/day) 9084.4 (1302.2) 9910.7 (2025.3) 9182.1 (1102.0) 102385 (2541.7)
SB (min/day) 9765 (54.1) 996.1 (92.4) 928.3 (100.3) 994.2 (78.4)
LPA (min/day) 380.7 (73.4) 396.9 (78.4) 4236 (425) 402.0 (81.8)
MVPA (min/day) 417 (13.3) 470 (21.8) 476 (26.8) 438 (27.7)
VPA (min/day) 8 (22) 6.8 (4.7) 74 (112) 59 (5.8)

Weekends

SC (step/day) 7920.8 (2851.2) 75214 (2901.8) 87404 (1757.7) 111165 (4801.5)
SB (min/day) 1022.8 (1285) 10884 (140.8) 9759 (61.5) 931.8 (143.1)
LPA (min/day) 371.2 (108.8) 3114 (122.7) 4159 (67.6) 4490 (132.1)
MVPA (min/day) 460 (31.0) 40.2 (239) 495 (24.7) 59.2 (47.3)
VPA (min/day) 2 (6.1) 71 (75) 104 (16.1) 11.8 (16.6)

All

SC (step/day) 8861.5 (1370.3) 92280 (1974.6) 8871.6 (1473.9) 10489.4 (3179.3)
SB (min/day) 1011.7 (76.1) 10225 (92.8) 942.4 (70.0) 976.4 (96.5)
LPA (min/day) 384.6 (65.3) 3725 (78.7) 4228 (42.1) 4154 (95.8)
MVPA (min/day) 437 (176) 45.1 (19.1) 479 (249) 482 (33.2)
VPA (min/day) 74 (3.1) 69 (52) 82 (12.3) 76 (9.0)

Values are means (standard deviation)
SC: step count, SB: sedentary behavior, LPA: light physical activity, MVPA: moderate-to-vigorous

physical activity, VPA: vigorous physical activity.
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Table 3 &, *FH, MHBIXOEHOHE
OB RIEE R R L7z, BB, s ias
8861.5* 1370.32%, 4% 5 E8871.6 + 1473.97%,
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WAGmB L R L CHEICEWEZ R L
72 (0<001). &H DXy b NOKREFHRH
X, URLEA5929+41.1%r, 4558 2 2%607.6
+345%, SR 2%607.4+30.6%, 5iH IR
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W7 IR R 1L, 54 ME501.3 +21.0%, 5
m% 843343655 %R L, S BH 5T
BEHEL THRICEWEEZ R L7 (p<001).
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Table 4 Quantity of sleep duration in girls and boys

Table 6 &, BEoEHRE)), HHEDOHHK

By, EROMBEBIRZ R L 7.

WD

BRE IR AR, 25mikE, . HIEBKTY, K

=T, WO L, Bk,
Bl oI HHB AR 25
0.01). RERRKHZRIZ, FERIC
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FLHE ]
A Bz (9<0.05-
4T 7z R IRE [
MR £ D F.

MRD LNz (p<0.01).

Table 7

&, SRR

Variables Girls Boys
4 years old 5 years old 4 years old 5 years old

Weekdays
In bed time (h:m) 21:04 (0:44)  21:11 (0:31)  20:50 (0:34)  20:43 (0:48)
Out bed time (h:m) 6:47 (0:37) 7:15 (0:31) 7:01 (0:16) 7:15 (0:10)
Sleep latency (min) 19.6 (125) 159 (7.6) 183 (10.6) 19.0 (4.0)
Sleep efficiency (%) 786 (5.9) 82.8 (2.8)* 80.8 (5.0) 70.8 (4.7)
Total minutes in bed (min) 5925 (45.5) 6045 (28.3) 6115 (35.9) 6239 (66.4)
Total sleep time (min) 4654 (49.4) 5005 (22.6)*  493.3 (37.4) 4416 (32.7)
Wake after sleep onset (min) 107.6 (26.5) 83.1 (24.2) 100.0 (27.0) 163.3 (44.4)*
Number of awakenings (frequency) 275 (29) 244 (7.0) 278 (6.2) 30.2 (2.1)
Average awake length (min) 9 (0.8 6 (0.5) 36 (1.2) 55 (1.2)*
Weekends
In bed time (h:m) 21:19 (0:42) 21:19 (0:34) 21:06 (0:32) 21:56 (0:57)
Out bed time (h:m) 7:13 (0:42) 7:33 (0:36) 7:10 (0:18) 7:18 (0:18)
Sleep latency (min) 189 (12.7) 13.8 (15.9) 16.3 (9.8) 21.3 (11.8)
Sleep efficiency (%) 79.0 (3.6) 82.1 (4.2)* 826 (4.2) 73.8 (9.7)
Total minutes in bed (min) 593.8 (36.6) 6145 (45.7) 604.1 (36.4) 561.7 (74.8)
Total sleep time (min) 4699 (45.4) 503.3 (33.2)* 4986 (284) 413.0 (54.6)
Wake after sleep onset (min) 104.9 (9.2) 974 (26.9) 89.2 (28.7) 127.3 (49.9)
Number of awakenings (frequency)  27.5 (3.3) 25.3 (7.5) 26.8 (8.0) 250 (4.6)
Average awake length (min) 9 (0.5) 9 (09 33 (1.1 52 (24)
All
In bed time (h:m) 21:08 (0:41) 21:13 (0:30)  20:55 (00:31)  21:14 (0:57)
Out bed time (h:m) 7:01 (0:38) 7:20 (00:32) 7:02 (00:16) 7:20 (0:12)
Sleep latency (min) 194 (122) 15.3 (9.5) 17.1 (10.3) 19.7 (2.1)
Sleep efficiency (%) 78.7 (4.9) 826 (29)* 81.3 (35) 71.7 (4.8)
Total minutes in bed (min) 5929 (41.1) 607.4 (30.6) 607.6 (34.5) 606.1 (61.9)
Total sleep time (min) 466.7 (46.7) 501.3 (21.0)* 4932 (25.7) 4334 (365)
Wake after sleep onset (min) 106.8 (19.3) 90.8 (24.1)* 972 (19.7) 153.1 (39.0)
Number of awakenings (frequency)  27.5 (2.2) 24.6 (7.0) 274 (6.2) 28.7 (2.8)
Average awake length (min) 9 (0.6) 7 (05)* 35 (0.9) 54 (1.0)

Values are means (standard deviation)

Significantly difference in gender: *$<0.05, **»<0.01

h7z (p<0.05-0.01). BRIER, P RMERE I & o 2 B o FH BB #R

ZKIT S HE DS K
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(r=0.654, $<0.05).
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Table 7 Stepwise multiple-regression analysis for the total fithess score factors
predicting physical activity and quality of sleep duration

Dependent variable Predictor r B b
Girls The total fitness score VPA 654 648 <.05
SB 568 087 746
Boys The total fitness score .
Number of awakenings 550 .063

VPA: vigorous physical activity, SB: sedentary behavior.
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