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HZEMRNEETH T, £ T, AWFETIE. BARMND - g 1FEMICh 2 0 BEEEZ 35 Z Lick
0. BEEEEROSRIEE M AP IREMEIRIC RIE TR L I SN T 5 Z 2 BN E LT,
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FEOIMHPAEEIEH & L= (b, HDL =L A7 u—/)b, LDL 22 L A7 1 —/L), HARANDOHR] « FE5]
O HIREE B OFEHEEZ VT, FiPIREEEICBT 5 2z BRE 2N ENEH Lz, Tk, mHIEE
SIHHD 2 35208 L MEEY 27458 25 Lz, IBEY A7 5E80O/AE TR, s MRS
FE L enE Uiz, BHEARERO S KGR %LT\M@QJ%%wTﬁV%:EEWLJﬁLK(ﬁ
PR S IRTEE) [LPA], HiRES (AEE) (MPA], miESAIEE) [VPAD), SHIZ, MGHICBITHX—2
FADOMVPA 22, 777 47k (MVPA = 60 %) m)ki0#77747ﬁ(MW%<&VVm
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The physical activity amount and intensity needed for the prevention of

life-style related diseases in children and adolescents
—Objective evaluation for setting a target of physical activity—

Masashi Miyashita™
Tetsuhiro Kidokoro**

Abstract

Physical activity (PA) in youth is beneficial for young people’s health status, but also becomes ha-
bitual and tracks over time, and thus influences individual and public health in the adult population.
International PA guidelines recommend children and adolescents to engage in at least 60 min of mod-
erate-to-vigorous PA (MVPA) daily. However, it is not clear whether the same target is applicable to
Japanese young population because the PA target (60 min of MVPA/day) is predominantly based on the
evidence from North-American and European youths. Furthermore, previous studies mainly used
cross-sectional design, therefore, it is not possible to infer causal relationships. Thus, the present study
aimed to examine the longitudinal associations between daily PA and the blood lipid profiles in Japanese
children and adolescents.

We conducted one-year follow-up study in 194 Japanese elementary and junior high school children
and adolescents (12.1+0.9 years) in Saku-city, Nagano. The primary outcome of the present study was a
lipid risk score which was calculated by summing up z scores of three lipid items (triglycerides,
low-density lipoprotein-cholesterol, and high-density lipoprotein-cholesterol). PA amount and intensity
were measured by accelerometers (low-intensity PA [LPA], moderate-intensity PA [MPA], vigor-
ous-intensity PA [VPA]). Thereafter, the participants were divided into two groups (active vs inactive)
with using international PA guideline (60 min of MVPA/day) as a cut-off value.

Two-way ANCOVA revealed that there was a significant interaction between daily PA at the base-
line and the lipid risk score during the follow-up (F (,190 = 3.60, p = 0.049). In other words, the lipid risk
score in the active group was significantly improved whereas there was no significant change in the lipid
risk score in the inactive group. In addition, daily step counts were favorably associated with the lipid
risk score. On the other hand, there was no significant association between MPA and the lipid risk score.

The present study suggested that achieving daily 60 min of MVPA may have positive influence on
blood lipid profile at a year later. In addition, accumulating in low-intensity PA (e.g., LPA) as well as
high-intensity PA (e.g., MVPA and VPA) may have beneficial effects on blood lipid profile in children and
adolescents.

Key Words : children, exercise, dyslipidemia, accelerometer
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1. [ZC®HIC

FEHLOHMNEENL, F &6 OEOBFERRIEZT T
72< (Poitras &, 2016), FAZE~ORFHIE LhHRH
FRDHILTUNS (Telama b, 2014), AIEEERHOE
7RJRIRIC > D BRI LD FERCHE R 2 SRR R BRI )3
B L TWAD Z EDAHGMNNZ STV DS, FHIEE
FETENEEfERIA -0 1 2& LTHEZS TV D

(—fxrtEEAN B AEIRE( 2, 2012), S 612,
ERAE OB T NEI B BaA 95 & ST
%5 (McGill 5, 2000), L7z3->T, F&% « HE
ML 072 NEE ATV, BRI ANEE R 2
BEL T 2 LB THEETH D,

FEH - ORISR 2 ER e S NEEHERRC &
L&, e SRS IANEE) (MVPA) %45 H 60 77U
b1 475 Z EMERE TS (World Health Or-
ganization, 2010; Centers for Disease Control and
Prevention, 2008), Z OFHEE (MVPA % 60 7)/H)
X EREITE IR ST D AT A B IR E ST
W55 (Janssen B, 2010), JEfTAFEDZ < WK
FEDOT-E8 « HIMPEARIGUIIE A I L TR Y |
ARk BATAE (MVPA % 60 43/ H) 33 EO17- £ -
H I EI TREDNCBE T 5 = B L AITE L7RU
FE, BINEENZAT O Z & TR LA IEREIA IR
R T2 B TREMEAMER S TR Y (Gill B, 2014)
BOREOTE « HFEERRE LIz T v ADE
FPEH THD, SHIT, SR EHCIT 25T
WFFEDZ < ClE, BRHIZRISET A 2 % I CTIFE
ZEMLTRY . AEAESROSNES) & dHRShE
FRIE & DIREMREHEET D Z LN EE LWL T -
72

2. B#J

ABFFET, AARNI « PRI, 1 AFRIODIB
BWIIEA I 5 Z LIC kD BEAESROS RS
B & i HAFE VIR & ORSEMEZ RN TR D 2
L ARE LI,

3. Ak

AWFEORGEE L, BB THTNOMZER KL 4
BN 3R, FEE 1AR) 1@ D /) » A 194
4 (12.1£0.975%) ThoTe, N—A T A #2016
5 H~10 HITEML, 74 wv—7 v 7 3AI% 2017
5 H~10 AIZ3# LT-, 7ed6, AWML, ~Liv
FESEUEL, HEEDMNMER OISO EE
LTt A ¢, IERE RO aEERE S D

232 20174 )1 A R—Y iR

TRGRESCHEM L7 URREE 1 29-375),

FEEHIEE TH LM AFEHE BB L T, 2016
FER LN 2017 4E 5 AT T T A i
BEORERZRW, FHIFEBIL, oL A7 r—/L,
LDL =L A7 1u—L, HDL =L AT a—L HipEfg
I & Ui, P BB TS LABOSPECT 008 (b
KA, T7 /) uP—X, TR A0, =
L AT m—L LOHABIICES L Cldd¥sls, HDL
I L AT a—/UR U CIRBINAEE (B85 . LDL
AL AT U LU QOIEEEC LV RE L, £
CTOMAEREU L, ZEREOIRAE BRI L7,
TABPELNH, BRADT-EY - HFMEIZET
SR - AR O M HAREE H OFEHEE (Abe b,
2015) ZHWTC, FHEAICBIT S 255 a T ENE
HL7=, 7e3. HDL =L 27 o— U3, B35S
WWEERHTHHEINTNAZ EnG, Bohz z
PRI~ AT AEFT TR L, 20%, MHARE
3IHF (LDL =L A5 r—/L HDL = L AT 12—/l
RS Oz AR AR L, IEE Y 2758 25K
H U7z, IRE D A7 80O E UL, fh e
WsFE L 7o Uiz, 7ok Mgy Bris s T,
ATV TIE LR, 2 fREE WS LT
T Nh AEEiE s UCGHET A TE Ge, U A7
55) MEESN QD (Kahn 5, 2005),

AWFFR I D INEEROFAmICIX, —dhaEE
74 7a—% EX SRR, 4z DL
%, MEHEERD) 2o, sgEEIaE. AR - AKEE
W2 < AR SEEE £ TORKRE ., BEERORRORTHIC
NHEREEF 2 2ET D L O LT, MR ORAEH]
I H 5 Ik Dt Lz 5 AfE Lz,
ANBEEFHEL, S ATEBEN A TR 9 BeftoosiiE (L
YL 1~9) [ZHFEL TD, ABFFECRO T, T
Loyl 1~3 ZARGRESATESR) (LPA), 4~6 ZH9f
FEEREE) (MPA), 7~9 % EifEE (REE) (VPA)
EEFR LTS, £/, MPA L VPA 28R Lick
v, e EEESAEE (MVPA) 2R L,

RFENZBT D= T A L FRAERFORHEES L OVE
PREIZBI LTI, EIEAEE R A E - 13BE (%) 25
HU7- G5, PHlEE OB L TR, shiao
2Dt RED LT x2 BREE FAWTIRET L7e, i
MR B PR ORERSICBI L Tid, *HiE
D®HD tMEE AN TREE T2 (% 2),

R—=2A T A ANZBT HH G (MVPA % 60
S BLLE) ~OFERCRINS, 1 HF%OIFE Y 271548
CRIET ARG D72, PRI I O%ER T
U7= T ERyaHT (ER 1 B EIA 2 : ) %



1To7z (K1), BE4RIIE, _—A T4 EIzBT
% MVPA DfEE I, xi8F 5T 77 1 7HE (MVPA
= 60 43/H) BIOIET 7T 4 7HE (MVPA < 60 53/
H) O2BEIEL, TBE Y A7 158 ORI TR 2
W& DD ERRRT LT,

SREEH DS (ANEEN & & i PIFEIEE & OBHEM RIS
VWL AR, PRI N R T A UFREIRRCIS T AR
ZHOI A ITEE B CHEEF ORIF T EZ V., BE
11o7 (R3),

4. HRRUER

1 TlE, =R T A RERHCIT D388 OFF
AR LT, BRATESROSNEERIZBE L T, &«
T AT, BAZBNT, ARIZEVEZ R LTIZ @
<001), F72, 77T 4 TREL SN DHERL, &
T AT FITBNT, AREICEWVEEZRLT. (p =
0.027),

22 T, FEHRTICRT S i IREE B O£ E)
s Llc, e blZ, N—=AT A AR E
T A a—7 v TIERAZBWT, JIFEY A7 8R0E
Bl E LWVEZ R L. (p<001), F72, Bkl b
(2, R=RATA LR T o —T v 7RIV T,
PRSI O HDL =2 L AT o — UG B AT
FLWMEEZRLZ (p<0.05), —F7, ZAZBWTL,
NR=RATA LT =7 v THRHIEBNT,
L2757 a—/LBXON IDL a2 L AT a— L3V HEILE
EERL7Z (p<0.01),

X 1 Tk, X—=RAT A BT D HIREERE

xRl R—RSAVIZETEIHRREDHH

(MVPA % 60 53/ HLLE) ~OZRCHRIAS, 1 %D
BE U A7 13RI RIFT 5B Bt Lic, PRl KON
R CamE U7 BRSO ORE R, AR AL
FNRFRD B (F o190 =3.60.p=0.049),, Hiflidzhi
DIEDFER, 77T 4 TREAZBNT, X=X T A
LR T —7 v THEONTE ) AV RIS
HELWMEZRLE (p<005), 5, 77747
BRIV T M HPIREE B A B E®m 3720 - 72,
N2 T A VRHZEBWTIL, IFE Y A7 BRICHER
MR DN oT-, L, 74a—7T v/
RRZRBWT, JET7 77 4 TREE IS, 72T 4 THET
FE Y AV RPAREICAFE LV MEZ R LT (p <
0.05),

3 TlE, =R T A BT DIRER O AREE)
& VFEROMAPNTETEE & OREE 2R Uiz, 45,
PERIF L ONR— 2 F A BT AA&IMFIEEEE Tl
HHOHERYFAHTORER, MVPA, LPA, VPA LY
U 27151 & ORITAH B/ ADBLEMENGRD LT,
—J7 MPA LB Y A7 1535 & ORI IA B 72 BhENE
DD DALV Tz, MHNFE T 7HBIZRE L T, &
TOHATEBRE & FHERRIE & ORIICA BB DR
HPEATES S, HDL 2 L 27 m—/ U 2R LTl
LPA 3L TN VPA & ORICH E A DBBEMEDZED &
-, —FH. al27o—LBLXOLDL 2 L AT 1
—ZBILTiE, WINoFIEERRE & AR
BRSO B oTo, BEICBIL T, IREY 22
55, PR L OV HDL 2t L 2T m—L L DfIC
HELADBENEDGRD DAL,

BF (h=91) ZF (h=103) &

T BERE T EERE

Fhr &%) 121 0.9 12.0 0.8 0.549
& ©m) 152.4 9.0 150.3 1.0 0.041
AE Kkg) 43.7 9.8 429 9.1 0.506
BM I kg/m2) 18.6 2.9 18.8 3.1 0.640
TOT4THDEE %) 57.3 429 0.027
FERESRTEE (5) 65.3 22.8 571.3 20.7 0.001
EEEBKEE (9) 1041 31.2 95.8 25.6 0.001
FEEBKEE (9) 42.6 14.7 39.1 13.7 0.001
=2RESKEE ) 13.4 11.2 10.1 8.8 0.001
HH &) 16206 4428 14608 3903 0.001
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®2 REHMDICESTSMAPREEMEROHER

N—=RZ4A4 Y IAR—=TFv T
pfiE
F 1 RERE F 1 RERE
BF
BEUVRVEFR 0.3 1.5 -0.7 1.6 <0.001
WaLXTa—)L (mg/d) 160.7 23.2 160.0 23.0 0.627
HPERERS (mg/d)) 60.7 30.4 50.5 243 <0.001
HDL-C mg/d) 62.1 114 63.8 11.7 0.024
LDL-C mg/dD 84.5 19.1 85.6 19.6 0.349
TF
BEVRIVEBR 0.3 1.5 0.5 1.7 0.005
#WaLXx7Ta—IL mg/dD 167.6 27.8 171.6 26.1 0.002
HFERERS (mg/d)) 67.1 26.6 61.2 30.8 0.026
HDL-C mg/d) 62.8 12.0 65.4 241 <0.001
LDL-C (mg/dD 88.5 20.8 92.1 19.4 0.001

HDLC, EEYRZ /N aALATFO—J)L;LDLCEEEYRE2/NPaLRATFO—)L

0.1
0.2 T
03

> 04

ofi

';’2 0.5

=

m -0.6

um

== 07

TV T 14 TEE

08 T IT14 78

-0.9

RN—R7A4AV
E1 SEEBIEHEARRELERVRIGROHE

T MEITHRESR

*FAN-RIAvE N BEICIKE
T IO TEE b BEICIEE

* T
7FA—T7 v 7

BE:F (1,190) =1.35,p=0.246, B5[5: F (1,190) = 15.4, p < 0.001, FExH5FS:

F (1,190) =3.60. p=0.049
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RI R—RIFAVITETLHBENOREEDE L1 FE&OMPIEEER & DREEE

FEEYRV/BR #a3LXT7O—)L $4RE HDL-C LDL-C

MVPA -0.081%* 0.037 -0.204x  -0.063 0.018

LPA -0.142% 0.021 -0.237x -0.102x% 0.004

MPA -0.059 0.060 -0.145x  -0.066 0.035

VPA -0.108* 0.013 -0.219% -0.089x% -0.006

HE -0.118=% 0.038 -0.232x -0.097x* 0.011
T, Ml RS54 UBEOMAEEER TERENARFE. BELFRY (B) TRR HDLEELH

Fz2AT7ISRA T RAZHITTEH. N VPA  hSERESAES) LPA ERESAES) M PA: hBERKE

B, VPA . B2 EBKES)  HDL-C,

2FO—)L
5. £&H

AFZEL 0, BARNN « PEEIZBWNT, X—R T
A RO IREEED, 1 FEOMPIEENER AR

VB L QW Z DAL 2o T, Fiz,
34Vﬁ:ﬁ“éﬂfwéﬁm%%%ﬁ(Mwmér

043/ B) ZEks 5 Z L3, 1ESOIMPIEEM IR %
ﬁﬁ_&%éﬁéﬁﬁ@ﬂrwémnﬁﬁiéﬁ
EBAICHERE ST D B ATRENEEHO BAZ{E3,
$Am-¢%$;%wf%ﬁwT%@T%@%ru
TEY, BREOT-EH « HFFICRIT HEF - &
o BT VAR U IR S 5, S
512, MVPA BEXO'VPA OA7: 59, LPA B LUV
BT U A7 F55 L ORINA B 72BN B
722 e, T2 ZRVRETHH- T, FREEIZ
175 2 & CilF MR 2t T & B AfREtE A2 g L
7o MNZ T, 1 FHOBPIEETTD Z & T,
RIET U AEZEB U ETANIEIEETHY . [
BTG ERO B NEE) & L IEENEIR & ORERRD
& T DR PR A R AR LTe, AIFZEORER
EEE 2, AR SEIEHCRT 2R B e
T UAPE A EREEND Z EBIRES LD,
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EHEYREZ NI ILATFA—LLDLCELLEYRE /oL
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