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WERBIZB T DM - B0 z 5828 L, ZNo0EREEHTHZ T FEY 2758 ZHIHL
7o BBIZ2 AR OV CIE, 3 AR (ActiGraph) Z W CREM L7z, F7-. ER#HE FAVT,
SR OEENTEB Z 3 1l L2 (7 VERRE, 7 — 2R, A o231y MR, RER. FBUIEEALIRER] & i
PR H & ORIITARE R BEESRD Do 7z (p > 0.196), £, 7 L EHHERTR L OV — Al
R & P TER & ORICITAE R BIEMENGED o7z (p > 0.142), —J5, A > %% v b
P & I AR TE A & ORNCITAE R BEMENGED bz (p < 0.050), AHFZEL V| EMHEEIOE & T
72< EAHIEEN O N M A IR E B IZBESE L Q2 AIREME DS RIR S 7z,
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Effect of breaking up sedentary behavior on metabolic syndrome

markers in children

—How often should we stand up?—

Tetsuhiro Kidokoro*
Kanako Edamoto**

Abstract

Sedentary behavior (SB) is an important risk factor for childhood metabolic syndrome, which is
independent of physical inactivity. However, limited evidence is available regarding how breaking up SB
results in a decrease in risk markers of childhood metabolic syndrome. In addition, the association
between objective and subjective assessments of SB with the risk of childhood metabolic syndrome
among primary school children is not known. The present study aimed to evaluate the associations
between objectively assessed SB using accelerometers and subjectively assessed SB using a
questionnaire (domain and content-specific) and blood lipid profile among Japanese primary school
children. The participants were 89 primary school children (9.3 + 0.5 years) in Saku City, Nagano. An
annual school blood test, including assessing the levels of fasting low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-C), and triacylglycerol, was performed. A lipid risk
score was calculated by summing up the age- and sex-specific z-score of each lipid outcome. Objectively
assessed SB was evaluated using a three-axis accelerometer (ActiGraph). Subjectively assessed SB (TV
viewing, playing game, and internet use) was evaluated using a questionnaire. The results of our study
showed no significant association between objectively assessed SB and blood lipid profile (p > 0.196). In
addition, no significant association was found among TV viewing, playing game, and blood lipid profile
(p > 0.142). In contrast, significant associations were found between internet use and blood lipid profile
(p < 0.050). The present study showed that SB parameters, not SB duration, were associated with blood
lipid profile among Japanese primary school children.

Key Words : sedentary behavior, accelerometers, cardiovascular disease, children
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1. [FL&IZ

ESARNEINCN ., RRFROEAESR) (B0 3X)
L, NEAZRY w7 v Ra—h (AFR) OEE
IERIR T 5 (Carson ©, 2016), ANGEIERD
FERIT, 40 LIRS E £ D Z s STy
B05, ERFKTH 2B Lo TI LT ER L 0 B
4% (MceGill 5, 2000), F£7z, /NEAZ R LT
SNIZREOEN, ZD Y AT R NZITRFH
Z 5 (Juonala 5, 2010), SV EED D DX )
DOTHETHD,

NI A B ARFRAICR LT, SRR E A S5 2
ENHEREIR D 1 D& SITWDA, BIE, £<D
IR CIIHERE S QO D B INEEEE (1 H 6047) %
liti7= LTV Veuy (Hallal &,2012), —75, FE(LESEh %
5 2 &l BIRIEBZ T 5 L0 HEUREIMKLS,
B AAALETREMED S B U | R, FREEIRY R R
(K57 7 a—F & U TOIRIITH D Z LIRS
N5,

LU, FEBERRIT [EDL LU HEC
JENL A HWTT 5 Z &3, EORRE/NEAZRY 2 %
UEET 50 (BT A EENT — X3 TZ LL
MO—BLUIZABRELNTHRY, FlXE,
Wennberg & (2013) X, HVFEHIOT L B {UERHH]
ERANBED A ZRY A7 L ORI B EDOFHE % #H
HL TS, Carson ©H (2016) DL E =—am T
£ B & NG HVCRHm U7 A TEE & A 2R
U A7 L ORIZIIABEZREEMED RO 5T VRN Z
LERHELTND, FATHIE T8 LSRRG B
TN & LTI, 572 5 iR B 2 H
WTND Z EITNA T, NIRRT IED 75T
ERT DR D Z 2 bvD, B, El#E VT
AT V= Z A L (T L ERIESA 2 %y M7
&) A LA OMRIEE & LT T
HdHiUE (Wennberg o, 2013; Grontved ©, 2014) .
IR 45 2 AV N CRABINI EEN TR B 23 L C
WAATIE b UL S5 (Chaput 5, 2013), 4L
LOFER LY JESTWDZ EHIKINAZRY AT
A RAFT T2 Tl BEAAEBIONE (FED 7273
Oz LT\ BEERRTLRHAREEDE X
HiILD, WTIUTE L, FBIE LOEBIN T EL
FAWTENAEE AR L, /NEAZRY 227 & DBghE
PEAZ OGN L, AR BE9 2 BAR072 B iE %
AT TET UANEREND Z ENLEND,
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2. B

AWFTEE, AANNEEZ SR e U, INsEEE 4
TR ZRM L 7o PERsE) & i REEE & o
PR L P EEE H SeE O 72O ORENE B
WaERRNTRT 2L EAE L, £/, Bz
FNTHrN - NESIORENIEB Zdid L, A iEE
HH L OBEMAONCTH 2 &2 RS LT,

3. ik

ARG T, RE TN OMIZER 1% (A
IINFIE) AZiE D INFA 8944 (3644, 5344 ;
9.3+0.57%) Thd-orz, WML 201845 H
~8 HCTh-olz, 72¥, AWML, ~Y U FESE
B L, 3 O MNER OFRE ORI CELE L 75T
FHEA LT, [EBRSEEBOCF- O MR ZE B S DOAGE
AFCHER LT (KREE : 2018-17),

FERHMEHE TH L MHPIREHE A ICRA L T, 2018
5 AT T T T A M OfE S 2
7~ PHERIL, oL 2T o—L, LDL 2L A5 1
—/L. HDL 2L 27—/, FElGE Uiz, JIE
IXHBV TS LABOSPECT 008 (BEUEStEH N
AT /T —X H) ZHW, Ra L xA7a—L
BIOPHEAEIAIZES L Qs HDL 2L AT 1
—/ZB U CIRERAEE (B85 . LDL 2 V2T
17— /UZB U CIEBAEIC LV |E Lz, 2Tl
FREUE, 298 ORIE TS T IcFE LTz, 7—#
DFHINTM, BARANDT-ES « HIEIZRT D] -
R O M AREIA H OFEUEE (Abe 5, 2015) %
WC, FHEBIZBIT S z S22t EH L, 72
B, HDL =L 25 o—/ U, E2Ey N E & BAT
ThHEINTNDI LD, HBbiv z Halo~A
FAEF U CHEI L, 0%, mAEE 3 H (LDL
alL A7 ra—/L, HDL 2L A7 a—L, FIEIA)
Dz fFRE R L, REY A7) #HH L, IR
B A7 PEOMESET UL, PR ER M E L
KNG LTz, 728, YiZn IRV T, ARET
W THEL AR, z SRELZ NS Z LTI U N
LzEfea l UCRHIT 2 FE (e, U A7 155) 23
HELES LTS (Kahn B, 2005) .,

ARFENZI5\T D B2 FEA TR S K O (AN S &
OFHI X =HlEEE R (ActiGraph, US) % fv =,
RGN, N« AR A BR < BRD BEEE T
DOFH, TERORRORTTIINEE R 224535325 K ok
L7, MBS ORI IFRD B H RIS



L L7256 A& L7o, ZE5EWHHAS 10 Re#/H LA E
bHLHAZAAE L, A2IAN 3 BLL Lo Toxige
AT — 2 & U L7z, IR epoch £i3
10 #2& L. Evenson HOHEERA AT, HEHRE
HIREE (MVPA) #8H L7z, ZivE COMITHIE

(Evenson ©, 2008; Treuth ©, 2004) % FIZ, 1 431#]
(2100 71 v > AT OTEEN A FEARE) & 5% L. %l
7R HEHRE 25 L7,

TR EEAEBN E LC, BRI A T it -
NSRBI DN EENRE A dar-, BAix, PRI

(HIEA~&ER) , S72A, HRTILLFO L S 722
EERALS BWLETN? b TULE DIFEIE 2 TRE
ZLTEEV, Flo, ZOEENL 1 BT BT
L2 ) b, Sihl - WABIOEENHEEN IS
HREFER L O 22 E sl (7 re/es4
DVD %##H5| [FLres—nlarea—F—r—5h
TlEss) LS CTA 2 2y b, A—Eff5 ),
AP ONT-1h, BEE LR 2N St SEHO
A% (5 H) TWI2DZ &1LV, 1 BB O

&1 MWREORE

BUDPENAEEN 2R LTz,

i)
T LB (G3/R) = GREERE] x B AD /5

KEEORMEZEA L TIE, A + FEREEZR
L7z B 1), BEINR I OTEAEEAESE & s
B & OBTEMEA G 27280, FEREAIRICR T
% Wi & BV k58 % 2 BRECPE LT (Bl vs (K
B, D%, 2BHICHT DL s LT, xfiso7eun
t BELZ W TIITZ21T-o7c (K1), p EOAEAKYE
L 5%A & LTz,

4. BERRUBER

#1 T, SEBE ORISR Uiz, BRI AT
Bk L OB INEEIEICEI LT, KL THEACE
WCHRIZEWMEZ R LTz (p <0.001), —J7, E8@l
HIZRFENAEEN BV TCIE, AERB AT bivie

EF (n = 36) ZF (n=53) &
T EERE | T8 BERE
Fip (%)
& (cm) 134.2 5.7 133.3 6.7 0.488
F=E (kg) 30.3 7.0 29.7 5.8 0.646
BMI (kg/m?2) 16.7 2.8 16.6 2.7 0.956
EHNLERES - SHEEE
FERIRSRS (%) 54.5 12.6 63.9 4.9 <0.001
PEREIEER (%) 10.4 4.0 7.3 2.1 <0.001
ERESWES (%) 32.0 8.2 28.9 3.8 <0.001
PRESHESR (%) 6.7 2.4 4.9 1.4 <0.001
=REEREE (%) 3.7 1.9 2.4 1.0 <0.001
S ($5/H) 14,420 3,307 11,029 2,000 <0.001
FEHLERLES
FLERE (4/8) 92.7 88.8 103.9 93.5 0.588
7 — LMERERE (H/8) 34.8 48.5 48.4 83.7 0.389
v MRERE (9/8) 13.1 32.2 28.7 70.3 0.226
mHREEIER
oL zx7Fo—JL (mg/dl) 168.1 25.9 171.4 21.3 0.525
FERERE (mg/dl) 69.0 38.0 76.8 41.7 0.380
HDL-C (mg/dl) 65.0 13.0 61.9 10.2 0.217
LDL-C (mg/dl) 91.9 23.8 98.8 16.9 0.118
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Bl FHNS L UEHOEARRE & MPEERE & OREHE

otz (p>0.226), £/, MARFEEEIZEBWT,
HERB LIRS bV (p>0.118),

1 Tl BRI JOTFEIRIREAIRHR & PR
THH & ORI EATR Uiz, fiR, ZBIREEAIH] &
HARESE A & ORI B2 BN RO HiRd o
72 (p > 0.196), FBIHYENIRHH & A NEEHEE & D
BRREME OV T, T L BRI S L OV — Al i
W& MAARETE H & OIITA B BREME R D
7eipolz (p>0.142), —J7, A &%y MR
CIMHAFEEE & ORI E 2B FED bz
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A MERE ITBWTIRE Y A7 SR E BITR ME %
AT, FMARE7HBEICH L TUL, A o Z %y

256 20184 )| A R—"YHZEBhk
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ARFFEORER, NHREF A I CRBIIZEHE L7
JENEEED & M AFIEETEH & ORI IA R BhEE R
DOENRDoTe, —T, A Z %y MR & I
HIREE E & ORI EZ2RBHIEMED T bivlc, i
DOFERIY | EAOEENOR S Tlide < EALEEND
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FEO, A3y MIHEERAT ) —2F A LR
HEARIRE S L VRN B KA RTREMESS, Aol
RIEB) R E L KT T AREMER R S LT D
(Robinson 5, 2017), ZDZ &b, A7 J—1H
A LRIHARIREATEN e A b2 . R, MANEE
HECE R RF LT REERNE 2 bivd, 5%, 1
E BT D EEAHREIFZEIC BT, BB RS
T HENRT =X T BT —2 0T
FHE L, BRDTET UANERESIND Z ENEEN
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