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HEERICBITIA25RED T#E)] O ERKkE
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AARTIE, RVICMEZBEBZ TV FOFERNEHCEXRZVWHEIIR-TWS. £
ODXH 7, baubhizEMX*y 7 (30 31 H) T, MBIREARTLELEHIN
HMEWR AT b=V « UAXALNKRET HEFZHERAL CE (FHIFH, 2009; BHIZ
23, 2013). £IHOE Vo T, EHMIF v v 7OERBMIIAES TR, LER-T, Fv v
TOLOBREEERAFEEFTICEOILIICIHT OINEV ST ERNHETH L & %
L. 08, RERCTHENICITODRALTWD T#4) XEBIMHET L. £ 2 TR
X, BRI THEMICITDA TS THA ] 2, BFELE SN TWD R OERIC X
ETOREAMLFZORFTICIVHALNCT 2 EE2HAME L.

BT, 1HEREORSEEZARNICITo TVWAEFENOANYY KIEBE OSIRE 44
4 (4~5k) THV, FAEIF 20154 12 HICEm I, AR TIE, BEBENITHOI
ot B (WAL L) L#HAENMIDbRAER (BAEHV) onFh b 21:00 (KHITE)
xR 6:30 (FHE) ICHER AT b= RNz, 8T, BRKICKL D4
EHRED £ S iz,

KR OFER, LT O RN L N -T2,

1) #A&Z2eL - Hoil, WERHM (KElE, #HElE) JICHERA 7 b= REOVYHE

ZEHL, KAENSHRECHT COHEBEBELME, THERL) & THE
HV ] ETITHLNICR 2 2HEMEE R L 2.

2) THhdby) o X T#ALR L] OBIZHLLT, BEAT7 b=V BEODSWA AT

23 TR (RPE>SFHRE) OFNRZWN LERfHERINT.

3) [#AH ) OoRIX EE2L] OBIZKLT, BEo20RWN TETH RN 2]

CHIZELEAENSZ W ENHR I
HH oY (Mishima et al., 2001) < H {KiE#) (Miyazakietal., 2001) 2N&E DR Y
WCHEEZRIEFT LR EI<MONTVWEIEETHD. AR ORI E HIKTEE & ()
TOHHMBOMBRERIELZAMIEDOERIL, ZNOLORITHELZETRTIH O &R
THZENTESD., UEDORERI»DR DI, RERE CIThILTWD THIH] 30
BLENTWVWE T ELORVLBICAENZBMVMATH D EORERwHICE -T2,

F—U— RN HEEKAT b=, 26, FIKIEE

* HAKBHKRKFE T158-8508 HEHMHHAKIER 7-1-1
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The effect of routine walks on sleep in children

Akiko Shikano *
Shingo Noi*

The increasing incidences of children with sleep are of concern in Japan. In this
study, we confirmed that melatonin rhythm was improved during attendance of a
long-term camp (30 nights and 31 days) (Noi et al., 2009; Noi et al., 2013). However,
it is not easy to implement the long-term camp in a real-world setting. Therefore,
the challenge has been to determine which principles of the long-term camp are
most effective in real-world settings. In this context, the routine walk practiced in
the nursery has recently attracted attention. This study assessed the effects of
routine walking on sleep in infants.

This study included 44 infants who routinely walked for around an hour. The
survey was performed in December 2015. Saliva samples were collected at night
(21:00 p.m.) and the next morning (6:30 a.m.) on both “walk days” and “no-walk
days.” Additionally, responses to a questionnaire about living conditions were
collected both days. The results were as follows: 1) The mean salivary melatonin
concentrations at each measurement time during the walk days and no-walk days
were obtained to observe the transitions. The results showed that the transitions in
the melatonin concentrations during the walk days were clearly different from
those during the no-walk days. 2) The percentage of secretion type of salivary
melatonin concentrations was "morning-type (21:00 p.m. > 6:30 a.m.) higher in the
no-walk days than walk days. 3) The percentage of the person whom the situation of
the falling asleep answered "It was very good." was higher in walk days than
no-walk days.

Exposure to light (Mishima et al., 2001) during the daytime is well known to
increase nocturnal melatonin concentrations. Thus, the result of this study
supports the results of these precedence studies. Based on these findings, we
conclude that routine walking in the nursery may be an effective solution to sleep
and execution function problems among Japanese children.

Key Words : salivary melatonin, exposure to light, physical exercise

*
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1. ZCHIT

T EHOIRY ORJEIHIAITA L. S, 3¢
A 1 2006 AEFE D D 2 TR B O M
AR X LADM LA B Uz TRERE X2
Al ERGEE) 2 2ECHEONTET T0D. £
22T C, RESHICBOT B REMRAIC Z oE#)C
B0 #Ar, ZORENREZD L0 B@iE+2 B ICT 5
ZELHDH (K, 2012). LLEnD, &8
DOREIRRINFTERIZHEE LTz L I3 WD 2 W EBDIR AN
HHZLBHEETHY, WESOHEHIRORME TEER T
ERVHEEIEIC > T B bz Lo, LR
>, ZORBEOMEIZNT T, ZOHRERT
L LI ENEFETHDL LB XD,

ZDX DI AEZIT T, vt EIRIZ B
LRI T CE 2. ZORE, B
WS IRNER), &SI OREREIMEE ST
WAHEMF v~ (B01A 31 H) TiZ, 4
KU XADPHELE I N DGR L CE T (BHIZ
73, 2009 ; BFHIEDY, 2013). FH1TV o ThH, &
% v o T OIEERRS TRV EiXEORIZ Y
O THD. LIEEN-T, X7 DL RAEE
ZHEEECEOI I ITUSHT I E V-T2 k
DAVETHD EE 2D, DA, RERTHEIIZ
1T TWD TEx ) O X5 7R IR B 2T 5.
LU G, &S OB 2 5T,
B TE) & HTISEREE & ORE CKIEIZ2>, 2013) <°
BURIC X DIRRE-SOIR T ~D5 8 (I, 1991)
ERRETLIEbONZEAETHY, IR ~DhR%
Bat L7 b OITETH 5.

2. BIWY

& ZCAMZETIL, REEETH BRI T T
% THUR) S, IHELE STV DS OREIRIC &
TR A A FHIRFNC L VAL NNCT D 2 b
ZHIE L.

3. HiE

1) x5k L UMWIR

®EUT, 1 RREOBURE BEIIATS TS
HUTHEIN DAL KRB D 4~5 57 T AAEE
95 44 4 Tho7lo. P, 2015 4 12 A5
Sz,

A TIE, MREDEEZE LT, MESET
DREEFT-1%, MREOREE I ITREORE &
W, SHINRE - MO B H, 774 N\ —Df#

IO, 3CGEE DA X A FR 20170,

ZDLETRENMG OB DOHZR L Lz,

2) FWEITE

AW TIE, U Thivien->7-H G, T
WL EWET) LR ThIVZHE (BT, THK
WD | ERET) D2 S TFIZRWT, AR
FEARE AR LE S ERSNDMER A T b= R
DOWTE % Fhi L 7=

AETERRAL Y, PREE ORI L A5G E A
FAWTESE S 7z, FAEENS, HARFF RS (2010)
SCEF T (2008) I K AATEREAZZEIZ, 1)
WER ORERIEZ, 1) A HIOKREE], i) MERO
TLE - 74 - DVD B, iv) FEROT L
B — NEFENRRE], v) FEH D —HF A « A<k -
27 Ly NMEFIHEFRE, vi) FEH OA BRI,
vil) FEHOABBHLEREZ, vil) MEROEOSZ, ix)
WEH OHRGERE, x) AEloRRHO 10 HH T
STz, AEEAOFAL, HekRL) & TH
Hd 0 | OFEAD 2 ARICBWT, [ CHAEZICT
Fhf S 7.

WIS, ZERFIRFI MR Y o 7 LB Bgs (Salivette®,
produced by Sarstedt Ltd., Niumbrecht, Germany,
and obtained from Assist Ltd., Tokyo, Japan) (Z
KOERL, AT b=VREOHHTL, Sttt
AT — L)L Z T Direct Saliva Melatonin ELISA
kit (Bithlmann Laboratories AG, Schénenbuch,
Switzerland) &> Tl A7z, MEREREUE,
FERNZATEN 70 <, BURDAA O BRI RFEI CH O

L) & TBURH Y ) O 2 FFEFIZRENT,
WL 21:00 (BT, HERIE] LBET) & D
g16:30 (LLF, TEAIE] LHET) o 2 REflHIZ 52
M S A7z,

72¥, AT, HEHRY X ADBENET A EE
LT, WINoOREELHEOFH kKRS L
IIAR-GBHER) 1255 LT~ T COMERERUE,
BFBENTHHE L, B L 72 T mafias | - Cla]
I U7z, AW T, MEREREUZESI- T, 1) #
00 1 WRefEIRNE, AKESOSREITRHT D5 2 L, 2)
015 RNCAONEZKTTTE, Z20%, BIET
DORNIEEN Y OON TV W ERFWETR Tid - 72
DI b, 3) BHIE, N, FoU—,
EIBLAZL, a—t—, YVa—XA, [HHEREEPKD
RRZRET 5 Z & D3 RAEEFHE L CR#ESIC
friE LTz,

3) ik

AT, Bk L) & TBukd ) LItk
DX REDOATFIRILE MR A T b= REDZ
AT LTz

ATEIRILORRETCIE, BURIEZ & ERREZ DRk
B IR ZRH L, 71 E - ©54 - DVD
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FRIERER, 7 L e — N, 7 —2 A - A
<R X T Ly MEFRREOREE AR L TAY
U= A DEEH L. 20T, THEER L
L THUBRH Y | 12BN FO LG DZ2ER
ERIDH D t REIZ L DT D & &bl o
X FIRTEEE « BRSO OWRILA~DRIE 34T DR 0 %
XIREIC XV Lz, 2 S TR O
%, FIEICKABEDSH -T2 12 42 H<, 32 L2V
®HRE SN

WER A T b =R ORGTCIE, SXI5E DOMER
AT N = PR ORI BRI T T ORREEIZAL
EF—ATEIE L T, Bukie L - HoRl
TERFREIBIOMER A 7 N = ARE O HEERH L,
B HEIZONT COWRBEBIET 5 & & big, Bubk
PR F L OMERF R 2 B8 L2 0k Lo b
4 RSB & AT, AZREAEHOAHE S
AL 51, FIEICE U CRIAIEOMER A —
k= RENEEA R Lc s (RRE >FEE) %
Al ), BB U CRIIE DR A 7 b=
IRENEEZ R L= (BAE <dillE) BE0K
HIE & BAHIE DOMER A Z b= RENFRM CTH -
e (EHE=9E) & A EXL, N
HIp L TBuEdH Y | BIOSARIS x 2REIZ LY
il U=, ZHDMERA T b= RO I,
MERERBUZ KA B - 728, 7B NS, EHRED
DI ANRE T~ 728 15 A& FR<, 29 403
Mrktge & Sz,

72¥, AMIFEORE BRI Z B 5 5 R oA K YE
[ZOWTIE, WINOEE BERE 5%AM CHIE
L7,

4. FEREOEE

# 11L, JGEOEERRE THuRe L) [k
HY | PNEHL, FTnELERTHD. 2
DORNHDOND XL HIZ, Bk L) & THEH Y )
\ZHUT DELIRIEA, ERIREZ, MEREFE, A2V —
VHA L, B REBRGRIER], NIRBHAAIREA, TR EE,
H 5O OIRBUTTAE 7275 T30 o7z, Lo
L7 5, FOoZXORMIIHONTE, TETHLENM
STc] ERELIEN Buke L) 114 (34.4%)
ThHhoT=DIZX LT, BukdH Y | T194 (59.4%)
ERBICZVR RSN

fthlr, X 1I21E, BXIGEEOIER A 7 b =R
DR A LT, ZORN T X 912, &5t
BFENIBT DR AT N = RENEEE R LT
HIERRE, Mok L) 2%HE 9 4 (31.0%),
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HHE 194 (65.6%), [HuBdH Y | BMEHIE 15 4
(51.7%), FHAIE 14 44 (48.3%) Th o7, 7283,
WHE LHIENFE ChH o728 S THuk L) T
14 (84%) Wi o,

WIZ, Bukze L - &R, JIERHRBIIZHER A Z
=V REOVHEEEN L, ZOHBEEIZL
(X 2), BUREER $ I OVIERFRR R 4 5 8. L 76
VIKL D&% It E BT T Zh b0
WER A 7 b = AREDOYEEHEA L LTz (2). &
DRGSR, THUREIR X JIERFRER ) (CH B A
VEFRDZRD B> 721 DD, W OHER I &
NI DA R LTz

SHIZK B ITIE, MEHRA T N = RED WA A
T ISy UTe TR (BRNE > sAE) | & TR
L (RIE <A&lE, #RE="1E) | © [Hukie
Ll TS0 | I2BT 204k E x 2BEICL D
HHZ LT R R AR LTz, 2O RT X 91, #Et
IR B L TR SN o T2 b DD, NSy
FIZIIRE 2R BNRO, s | ¢ TR
N R DSER S T,

JEFEOEY , WHAFAOTEE) U X AFTHAZ T
TFET DR H R HIHIE SN TR Y, ZOMARIEA
T h=iZEo TR SN TWD (EH - JAH,
2000). ED7=W, B bDOAT b=+ )X L%
82952 L1, FOMHR - WEEY XA EZFHET 5 Z
LTS, TR, AT h=r - URAZLEHST
MR « FEEE V) X D &Rl L7 s 32 8121 b
% (Uchiyama et al., 2000; Buxton et al., 2003;
Noi and Shikano., 2011). F7=, HH DN
(Mishima et al., 2001) <°HAIEE) (Miyazaki et
al., 2001) 23EOHR Y |\ ZHF288% RAF 32 & K<
HONTWAEETHS. Lizh->T, Ahoszit
L B IRIEEh A IRRET 2 THUR) SRR RIE T 2h 3
IZOWTC, AT = REERIEE UTHGREL A
ROFEFRIE, ERLOIATIIIEE ST % & D L fif
WR&srZLnTcxs.

ARG TR SRR, BRI Tnd
MR 2320 HOMERICAHEZ RF3 2 L x4
(LRI R S D b D ThH 7=, 2D
X O kERY, &b ORI OSEITE S5 LT
WAHIREE SR B EICBAERIERETHZ LI
OBMDHLEDOTHY, ZTOBEHFINEL LnEtEZ
L. LU s, AHFFEOXMGEIT 17y L i3z
N2 &, BURDS O IRTEENESCIR B R COAE
RILZ TR TE TR T & ITARHFZE TF
ENETH D, 511, TS OMES E O
for L CIat A foei T T 72u,



K1 BSRU - HORICHLRARIZ, LRISR, BRIGE, ROU-V541 L0, YRAEBEZ, ABHRS
%, BOZ - PERE - BRODIKR
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iy ey s
HLERESZ o 21:41 (25) 21:41 (30) N.S.
HBPRAEH) o 6:59 (31) 6:58 (31) N.S.
RS o 9h18m (35) 9h17m (31) N.S.
V& DEVEE GNE 93m (68) 95m (60) N.S.
45 REBEEZ o 19:11 (41) 19:02 (31) N.S.
NARBRR o 19:42 (67) 19:43 (63) N.S.
BEo&® ETHEM ST 11 (34.4) 19 (59.4) .

ETHRL IR - 12 21 (65.6) 13 (40.6)
FgREE ETHEM S 26 (81.3) 26 (81.3) NS
ETHRL o1z 6 (18.8) 6 (18.8) -
BR®® ETHRD I 10 (31.3) 9 (28.1) NS
ETHRLERN S 12 22 (48.8) 23 (71.9) o

E1) o HElE mean ($.D.) ZRY. o HERE N (%) ERY.
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DOEEEELE.

E3) BAPRESZ, RAREZ, BEREEE, XU U-—ryAa L, YREBEZ, ANARGREZICETIHEHMBIRENEOSH S tREE, BOE, TEEE BREOICHE
I RHAHMBICIE Y 2 REZ B W2, * 1 p<0.05, N.S.: not significant
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x2 BMSER, GERFTERZZEBUILERXS SV EED _TTEED DT DIRER «

BT EMRe REERA®
® B % k) HARS < B RS &
B % U 6.0£8.5 7.7+6.0 0.266 0.016 1.709
»d O 8.0%7.6 6.7+6.7
a:n=29, meantS.D., Bl : pg/ml
o RDRUDH B ZTEBDEDIIC LS FEZERT.
SESTHR

B8 [ BRERE-8
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(n=29)
#BEHD 517 483
(n=29)
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®3 HSRU - HORCHEERX S NZVEEODWY 1T
1) BPOBER%ERT. ¥2=2.559, df=1, NS.

5. £&0

AMFZED B, RERTHEIIA T TS
MU 23, LR SV TV 2 S I OREIRIC & IE
TNREAACFRBEHC L VSN T2 &
Tholz. BRlTiE, 1 RHEREREOEAE H I
1T TV BN O KRB D 4~5 5% i %
KB, BRI L AR & ERE AR L
EFRENDMER A T b = R ORE D FEhit <
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1) #BuRle L - H Rl JER GEHIE, FE)
BNCHER A 7 h = PREONYEEERH L, &l
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Hrp L) & THUBEHY | LTI LN D8k
MERL-.

2) [Bukd | oBRIX MBuk7e L) OBRIZELT,
MR A 7 N = RO WH A 708 TEARL ()
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EOXOWRNN TETHLRMN-T-) ERE LIS
ML LD RSNz,

PLEDOFEF S v, SRERE T Thit T
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