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Abstract

The aim of this cross-sectional study was (1) to evaluate the association among
daytime/nighttime light exposure, melatonin secretion and sleep problems, and (2) to explore the
mechanisms of sleep problems in children by measuring the quantity of light exposure at home
setting. Daylight exposure was measured in 13 children (mean age 5.0 years) using a wrist light
meter in 48-h session A wrist light meter was used for 7 consecutive days, and urinary 6-
sulphatoxymelatonin excretion, an index of melatonin secretion, was collected on the second day

of measurement. The results showed that increased daylight exposure was positively correlated
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with sleep efficiency and negatively correlated with the number of nocturnal awakenings.
Although there was no significant relationship between daylight exposure and urinary 6-
sulphatoxymelatonin concentration, the correlation coefficient between the two was in the positive
direction. These results suggest that the amount of daylight exposure in daily life may be closely
related to the quality of children's sleep, and that it is necessary to understand children's sleep
problems from the aspect of light environment.
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MEAR /N D RS B I C B e I A o TH 0, FRICMIERE, 178 - IFEhFRERREs L ONER
PREEDIEE L LIS > T D, NEBIIRTEEED > T 7 2AEEP R bR <, REM HERIC X -
TREDREMEHE S DR TH Y, Z O OREIRARTEEIE OIS » bV — 27 OFRKICRAI KT
bHoHEBEZBNTWD, LaL, HARO/NEIOMERFEFIEEEOP CRETHY, KD 0~2 %
U (13 WFfH] 20 43) & H~T 100 43 PA RS, A PO R ANRVERF OJER % LYy (Mindell et
al., 2010), 1% 6 7 HIFRTO 1 A OEFHEIRIFH2S 13 B 2 FEl > 720, &RLE A% 3 Bl L[El-
72035 L 5 R CHEEMESIEITE 7 & ADHD £EOMERNBEE(LT 5 (Silvertsen et al.,
2015), 25 LEHREHRAT D &, BARO/NEOMERMEIL, 4 ISBMIRIICH 5 & His
Ihd,

ZHET, NROERBBEIZIE, OHFIZHE E O 0 B3R &, Q@RI OENR K
R EMBEETBHEEZ LN TE7 (Fukumizu et al., 2003; Komada et al., 2011), L/ L, T4
DAERY X5 (BEH Y R L) (2T 2 EBRIFFEOM LS, BER~ERFONIREICLY AT h=
VO U, RERSELCE VIR Y 385 Z & (Turner & Mainster, 2008), /Mg kA
PRTRBEOFEBFEN < (Barkeretal., 1991), HEMICLD AT b= 3WOMHIER 2 512
#9252 & (Higuchi et al., 2014), iR O @\ EEEH BB N OB A U X A ONAH % % i&
SHBHZERENELMIENTE = (Higuchietal., 2016; Lee et al., 2018), Z D Z L HIERH D
ST RNV NEOMEIRRIEICR S L T D ATREMEN 2 23, TV E CITidts 72/ CriiE g~ MR o
DIEHREE T A EHHIE L, AT b= pWECHEIRIE & OB 2 T\ TR by, 72,
HHROKFEERIZL D AT b= GWESHENT L2 ERm6NTHWS, LovL, BURAIZHPIZERN
AWEET DO A PONBRENR D2, REICALRIAZ6E S 72O KRB ONBREN L 2D, 5L
OBV H AT b= BB ORIZEE LTV D aTEEMNSE 2 5N b 08, /NNEO B AERICE
T ONBEERE L AT =B EOEIZOWTHHA L TIERY, E6IC, FHREENEERICRITT
RBITBAT AR, BERE PAE RS E LEEERIFRICR O TEY, NNEaRE LT
H & AEIS T COYIREE &% 20 L72AF5EI3 T o TRy, & 2 CARMSE Ik T B & AETE O g is & |
ERRL, EOLHENG/NROMERFBEOIIE A I =X L& PHOICKRFT2 2 2B E L%
PRI EL Y #HTe, BRAYIZIE, O/NE 18 40 B FAETE T T A i K OKRR O fegd &2 517 5,
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DB (KA 5 8.83+£0.2cm) IZKIFICIANT TRE L1z, ZOMREFHOREREIX 0~100,000
lux Thotz, HEFHONETEGHE, 727 F 277 7NIROMBER & FHI L CHEM L,
WP EOEEIL, BITHIRICEK S X, RO 2 >TERINT,
AR U R o FE
AR HFIZEAK 10 lux D21 OV R EFT %L

QBHFEANRER : BEL LV —28H L1727 F2F77 WGTSX-BT, 727 F « Vv 3) %
KRE DI E BT oL L C 1o TH P ORR R 2 RE L7z, 2 0 REKE X 0~150,000
lux Thoto, HHOFHHM I 1 lux LTFOEERLIZSGEIE, T—F 777 - T—2LHn
2L, fENTS SRS L= (Scheuermaieretal., 2010), F7z, =7 —T7 —F 7 7 7 bD7=DIIEH)
WM OERU ER KON TODEHEE, 7T 77 —4E Lotz

AR BEOELIT, RITHIEICERSE, RO 2 OBVERSI N,

TG 0 YR R oD - fiE
IHEHIZ 1000 lux LL_E O &I O el i

OMERRFEE : /NEDMEIR - TER Y — 2 2R 5720, Ny FIZA- B (AREELD, SR
IR - 725 (ANIREFZ)), AR 7k GEREERFZD), ~ v R2o 7wl GEREAD, "PicH
WREDTZRZ) (KRR 72 E2WE LT, £72, TREOT 7 F 277 7 Oedkn b, R ERH,
IHENRE] (24 WefE1 2~ O IR BIRFR 2 RO E) , BEIRZDSR, FHERERERZ R Lz, 205 b, HER
BEIE, T F 7T 7T & o THAE S 7= IR & PR EAVR R 2 W TR S vz, BARRY
BEtEAT, ROEBY TH D, FIMEIRRERF/ AR X100,

il

@OAZ b=viHWwE: BEn T —oflE 2 HHOKMEIR RER~ERER) »OREBLV
AT b= RHEY (6-sulphatoxymelatonin) #REZRE Lz, H5REIL, BERNI % IR
LT, #—FORABEWMTH LV BM T e haricfEs Lrickowbiniz, RKR¥ 6
sulphatoxymelatonin ##/% (ng/mL) (%, ELISA & >  (RE54031 : IBR, Hamburg, Germany) %
P TRGESERT (Arterize Japan, HA) TRIE L7z, APFHETIE, WKy 7 (BB 7RG, H
K WCREED, RETF2—7 ([ERN—7 T4 b, BAR) ICBR%E, R (RSt mmIERT,
HA) ICANTHERETHRE L7z, A7 b=r3W&EITRF 6-sulphatoxymelatonin #EE (ng/mL)
x@HEHERE (mL) »HREHE L,

Z DD R E BT

ANROHE, PR, HAENERL, 5L - koA, BIEEORME BRITRGL, BEEE, Fim) 12
WT, PREE D DRI 21572, BERREZ] & RN REIR B 550 D7,
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fEataRaT

EME + SD ITIERI AR DAL HOWT, Hlfiids O (IQR) 1XIEcI Rt & F£F>
BN DONWTHE LTz, BB XORMEEER &L JRF 6-sulphatoxymelatonin 5, MEIRZH, %
FREERER L OBEIE, AT~ OIEAAHBMRE A IV TRl L7z, FBSITICH 2D, RIFFET
i, Bk X OREEEREE & R 6-sulphatoxymelatonin JEFE, BEIRZIR, WHEREERIZ DT
DEL A B LT,

O R

SME 134D H>H, 124 NBIRT, EHEMIL5.00 = 1.08 % ThHo72 (F1), 77—
EIZAFEIL, T_XTHBETHY, 3539 OEMDEN 46.2% Th > 77,

x1 13RADSIMEDAOMFEFHIEE
Sh& ORM

Fin (%) 5.00 + 1.08
R, BF 12 (92.3)
HAENERL, 81T 7(53.8)
LR/, H Y 6(46.2)
E1&#%, B8 13(100)
IR

N 7(53.8)

REE 6(46.2)
HERE

FFIEK 2(15.4)

KF/EEAKF 11(84.6)
[E&E D E#

35-395% 6(46.2)

>407% 7(53.8)

T—REFHYESDELIIAR BE) L LTERRLE

H 1 O g i B O P YL 559. 8 Tux (IQR, 354.7-1108.6) T&H Y, 1000 lux LLEDK~D
BRI O FRAEIE, 77.0 43 (IQR, 39.0-97.3) Thot, T7z, KM O FYIEMRTE RO FRfEx
1.2 lux (IQR, 0.0-1.6) T&H Y, 10 lux LA LD~ DIRGEEERIZ 10 23 (IQR, 0.0-40.0) Th 7=,
JRH 6-sulphatoxymelatonin 2 O KL 176. 4 ng/ml (IQR, 142.4-235.6) TH o7z,
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R2 TUOFII7 - REFICELS 13205 mMERE

ShnE OFFE
BRXBRES
FERERE
FRAE (lux) 559.8
IQR 354.7 - 1108.6
1000 lux £ DA~ DIRTE R
FRRAE (43) 77.0
IQR 39.0-97.3
REERE
FERERE
FRRAE (lux) 1.2
IQR 0.0-1.6
10 luxLA E DA~ D IR ERFE
FRRAE (43) 10.0
IQR 0.0 - 40.0
K& 6-sulphatoxymelatonini2E (ng/mL), 176.4 (142.4-235.6)
median (IQR)
KRR (9) 575.8 * 33.0
SEENEER (£9) 813.6 * 68.2
FLARRFZ 21:22 + 00:43
REPRIFZ 6:57 + 00:28
AR N (%) 75.8 + 8.8
RERE R 42 +1.0

F— 23T £SDH 3P AfE & MARIER (IQR, interquartile
Range) & L THRR LT

BRI OFABEAT OFER, B HONMEFEROFEIHE L 1000 lux LU DS~ 00U TR R ] VX REAR 2) 5=
DR EBBR LI, £72, 1000 lux BLEDYE~DOIEFERRINE < 72 5 125N TR BRI E 0D &
B2 Z L bR TE 7, LL, ATONERER, 1000 lux LA EDN~DRE T, KT 6
sulphatoxymelatonin & & OF B RBHERRD bR -T2, E£72, KONGRSR LU 10 lux
DHA~OERFREFNIC DOV, REREERE PRE (1s=0.69) OHBERERHEONIZLOD, #i
FHENA BRI o T,
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%3 HPOXREES RS 6-sulphatoxymelatonin j2E & & CEERZIZEDMBEZRE

2 3 4 5 6 7
1 HROXBRZEEDFIE .80** -.56 -.13 .22 73* -.46
2 1000 luxBA LD~ DIRERH -.66 -.29 .32 73* -.66*
3 RENEEEDTFHE .63 .24 -.42 .69
4 10 luxDF~ D IR EE R -.02 -.42 .69
5 FRAR6-sulphatoxymelatonini2E -.18 -.26
6 FEARANZE -.69%
7 REREEREK
*p<.05, **p<.01
EE

ARFFETIX, HFEEEONREZROBLENS, /NEOMEIRRBEDRIE X I = X 5% TR
HZEEAMIC, MEIBADOAEAEFE T TORRBIOEMOBREREZFZNL, »oNRERE L
KEERNORIT 5 AT b= Wi, BIXOT 2 F7 77 TRET MR, KEREREREO
Bl A L7z, EORE, Sl S TORWAFEATFREICKIT 5 AR ONREN, 7757771k
2 THRIGE S A7 IR F ORI SRR S & B2 2 & 2 ffeal L7z, MBAT TH 570, MR OME
RICBEEPSLETH D23, BEHRTH AT O@BEE~OBRE (2500 lux Pl 1) 2SEEIROE 250 %
MRS TS (Lieverse et al., 2011), el & MEIR OB O E AR LA & 2 TRV,
KRB L D2NENERA T S = WO, St & IEROE & DRSO R L 72 5 R AR D —
D EREINTWD (Obayashietal,, 2012), 2O Z EnD, HHONERE RO & MEIRGHRNIE
OMEAERL, DORMREER S EAOMMBER L2 X, BRBUREYRERTHDILEEXDL D
LBRTED,

—J5C, BHROSEETE L JRF 6-sulphatoxymelatonin & 2 ITH BRI ERD S/ o7z, L
ML, 1000 lux BAEDOYE~DigEERHE & JRF 6-sulphatoxymelatonin I O FHBIFREIIIE 5 M %27~
LTV, ZRICH 200 b, AR BN HER S o o FERFHm & LT, AP T,
FAHENT 2 EhE 9 5 BT ERY v TP A X&WT2 L TWRNoTo 2 ERRRIBI NS,
MR DME PR EIEOBIEIZIE, RAHBEREZ 0.4 L ELAREL, 80%LL EOMERTHE B

EETERT 572012 24 ALL EQLENC72 5 (Hullyetal., 2013), L7z23-C, FERIICIZY v 70
A XEIERL, DOBENLLEKERFOEELXRL T, BHONEFRLIRF 6
sulphatoxymelatonin & O B 2 WG T O M ERH D L E X B D,

AWFZEDRFUL, RO 2 OB F 6D, F£7, AW TITH HONIREE &4 5H OIHF) i F

HICEE LT 7T 77 7ICNBORER CTRE Lo, 8%, SREET, LS eh gt
PRTET DML~ L OALE CRHIT R & Th 5%, ML~V TR R A WE T 5 72 O IE
PRI L T UBIFE LR, ORI LT, AR CE L2 L5 2FEOMER 2/ L THik
PEME, ARL~LCRIE LR E S <HEET 5 2 BRI TS (r=.76) (Okudaira et
al,, 1983), ZDZ &b, RBHETAE LERET — 21X, ARV~ LV THRIBERE LS <MHEAL T
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VB RTREMER D B KIS, AL BRI O FRME A HHEC & TV R, —Ic BRI
R, AZEWED, FEICUEC CHRBEROZENENL D D, 5%IE, 1EIEOREND 4 2 A
FBEICKEMEL, —AOE D OREHEICENT HRMHOREL ZE LTI CALETSH S,

fEREE LT, RAEAEETTORPONRREREEIT/NTOMEROE & BEHEIZ 00 - TV 5 AREPED
BT, JBEEEOME N B b/ NL OIS 2R T 2 LER D 5,
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