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Study on quantity of physical activity and sleep/awakening of one-year-old child
— Comparison of supported-walk period and free-walk period —
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Abstract

In this study, the authors have discussed physical activities, sleep and awakening rhythms
of a supported-walk period (one year old) and free-walk period (one year and eight
months old) as a case example of a one-year-old child. In the measurement, we used
Actigraph, a clock-shaped three-dimensional accelerometer that is 17g in weight. Physical
activities and sleep / awakening hours were obtained for Up Interval (active period) ,
Down Interval (resting period) , 0-0 Interval and 24Hour and analyzed. As a result, awaken-
ing hours of the subject child was 794.95+92.83 (55.20%) for the supported-walk period and
800336701 (5558%) for the free-walk period. It has been revealed that sleep hours are
reduced with aging. Furthermore, for active hours and resting hours, it has been revealed
that active hours in the supported-walk period were longer than those in the free-walk period
and resting hours were short (p<<0.05) . Moreover, sleeping hours in the active hours were
1395 (+7.66) % for the free-walk period and longer than those in the supported-walk peri-
od, which were 1023 (%7.60) %. Therefore, the results have indicated a possibility that in a
free-walk period, resting hours are longer than those in a supported-walk period and more
stable afternoon sleep is secured in active hours for it. The quantity of physical activities of
the subject child was larger in the supported-walk period than in free-walk period. From this
result, at the time when the subject child was able to walk myself at the age of one and a
half years old, the subject child walked clumsily and unstably hence the quantity of physical
activities was larger in the supported-walk period in which crawling is a main activity, we
suppose. This study is the first study that reports quantitative analysis results of physical
activities and sleep / awakening rhythms of one-year-old child. Several findings in physical
activities and sleep / awakening rhythms of one-year-old child were obtained with Actigraph.
However, this study is a pilot study of one case example we therefore should carefully derive
conclusions for a tendency of one-year-old children. The authors plan to collect examples con-
tinuously and obtain new findings.

X—"7—F QEHE, ER-EF 7274757
physical activity , sleep / awakening , Actigraph

BINEHIIR A Minatogawa College

— 147 —



JHF AR T 1B B B RIGEY R & IR - R

I. &
RERH IR DL AL, R4S
YV ALFENDDH Y, HIRGEE D WA LT
WA ENEMEINTYS (5T, 2009). €
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W% (Mogenthaler et al, 2007). F7z, IR -
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WTEZhThoWlERR (3HB) 2R,
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AATHINE800.33 (67.01) 4 TH Y, e HF
20 % AR o F A1, myvlk &
5520 (6.45) %, HIIAATHIA5558 (4.65) %
EVIHRERTH -7 (1), 1HDOFYIEIRIN
[ (Sleep Minute) # &5 &, fmuwk EHH
64505 (92.83) 47, HJIAATHIA638.71 (68.00)
BTHY, WEREN G D 5 AR R o
Hi, BV 34479 (645) %, HIHAT
HIA344.38 (4.69) % W) FERTHo72. Lz
Ao T, 87 HOMEIAE ) HEMR - FLEE R
FIIR6HTH Y, BRIRERHIZIMES & & B 12K
BL7boD, HELRETIBDOLNLD) 7.
RIBOFERIL, 8K (2004) O 1RBOWREIC
BV, B E DO FIEIRFR1L7 (067)
BEH L ERD LR iR E o7z, 20
L, RETHRESEDHEIRE 2 L8k L7280k
(2004) ®day-by-day ploti:lZEX, Actigraph
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®R1 TIT1 77 T70ORERR (24-Hr)

Pre(supported-walk period) Post(free-walk period)

Wake Minutes(min) 794.95%92.83 800.33%67.01
Sleep Minutes(min) 645.0592.83 638.71%68.00
% Sleep (%) 44.79%6.45 44384.69
Wake Episodes(min) 39.99+15.25 36.5610.33
Longest Wake Episodes(min) 361.05%109.39 359.71%58.80
Slecp Episodes(min) 33.04£10.43 30.34:£8.54
Longest Sleep Episodes(min) 118.29%46.69 133.38240.70
Activity Mean(counts/min) 123.59%17.93 116.4411.96
Acceleration Index 0.37%0.07 0.26%0.19"
Activity Index 76.03£4.42 75.59+3.18
#p<0.05

xz2 TIT14777DOAEER (Up Interval)

Pre(supported-walk period) Postl(free-walk period)

Duration(min) 807.80%93.24 853.0087.35
Wake Minutes(min) 723.15489.54 7333549124
Sleep Minutes(min) 84.65+67.64 119.65+69.49

% Sleep (%) 10.23%7.60 13.95%7.66

Wake Episodes(min) 234.03+152.22 229.99%119.57
Longest Wake Episodes(min) 398,50 141.80 394.9056.74
Slecp Episodes(min) 28.8421.80 45.03£28.38
Longest Sleep Episodes(min) 47.70£35.88 75.70£42.56
Activity Mean(counts/min) 207.27%23.92 187.34£23.06"
Acceleration Index 20.01£0.11 -0.040.17
Activity Index 93.56%4.09 89.76%5.02"
*p<0.05
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R3 771477 70DATERER (Down Interval)

Pre(supported-walk period) Postl(free-walk period)

Duration(min) 634.5782.87 589.48+74.69"

Wake Minutes(min) 70.81£33.45 70.76+23.34

Sleep Minutes(min) 563.7680.82 518.71%71.48
% Sleep (%) 88.85£5.26 87.91£4.03

Sleep Efficiency (%) 89.985.36 88.95+4.04

Wake afier Sleep Onset(min) 63.0533.81 64.00£23.32
Wake Episodes(min) 3.95+2.04 3.64£1.06
Longest Wake Episodes(min) 16.90%15.21 16.33%9.14
Sleep Episodes(min) 34.74£12.86 28.73£9.04

Longest Slecp Episodes(min) 118.29%46.69 125.1444.11
Activity Mean(counts/min) 17.29%5.86 18.71%3.62
Acceleration Index 0200.15 0.17%0.12

Activity Index 53.20£7.60 55.184.35

#p<0.05

R4 77477 TDBIERER (O-O Interval)

Pre(supported-walk period) Post(free-walk period)

Duration(min) 625.81£82.83 581.76:£74.83

Wake Minutes(min) 63.05£33.81 64.0023.32

Sleep Minutes(min) 562.76:80.82 517.76+71.54

% Sleep (%) 89.96%5.37 88.934.05

Sleep Efficiency (%) 89.97%537 88.83%4.05

Wake after Sleep Onset(min) 63.00%33.83 64.0023.32
Wake Episodes(min) 3.90%2.36 3.60%1.25
Longest Wake Episodes(min) 16711534 16.29%9.18
Sleep Episodes(min) 34.80%12.86 28.67%9.03

Longest Sleep Episodes(min) 118.1946.71 125.1444.11
Activity Mean(counts/min) 17.22+5.97 18.62%3.61
Acceleration Index 0.190.15 0.180.13

Activity Index 52.78%7.67 5471438
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WIWOEAR (2004) DOHFFE T IZAEH O MEHRIREH X
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HIJAT&138895 (4.04) %TH-o72 (F3).
51T, AMRD» SRR E CoORERRHD (0-0
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L BB EETHLZ NS, Uy
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Filo: 04807229-112-mod.ami[ZCM)] |
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ithm: Cole-Kripke
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M - TR B X YRS R, WHED, #
1E, 00 Interval, 24Hour CZNZFILRD, 575
Wrafiizo7-.
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794.95*92.83 (55.20%) 4, HIIAHATHIZ
800.33+67.01 (5558%) 4rTad b, ML b
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BMU, &R A 2 EAURE R
72 (p<0.05). & 512, {HEHIRE I O AR
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7z L2 THUSTING, meskEiilich
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¢ AT O3 B AR Bl O A 0 ¥ — 7 1315:00
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WHARENHFTHCIET L, (BRI
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BWTRAEEIRD SN (p<005). 2D
TENBIE, 1EBECTHISTNTEDL L)
o 72N, BRI HTNREIELLAARE
ETHY, "N ERLE LB % T 51
WHREHDIE) BEHRIEEEIEREL 7L I LD
HgEIND.

RIS, APPSO B A B & & [
R - Y X L% EEICHAT LIS L7200
TOWMIETH 5. Actigraphz vy, 1EIED
B & OMEIR - ) XA 12OV THTO
MAESD I EHNTELD, RiFsi: 1 FHp%
WRE L7-HFMHETHY, HFTLRE
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