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Table 1. Baseline characteristics of participants in the intervention and waitlist groups.
Waitlist Intervention P value
(n=116) (n=149)
Girls, n(%) 55(47.4) 70(47.0) 0.89
Age (years) 10.3( 0.7) 10.2( 0.7) 0.32
Height (cm) * 138.1( 7.8) 137.9( 7.1) 0.88
Weight (kg) * 33.7( 7.8) 33.2( 6.9) 0.57
BMI (kg/m?) * 17.5( 2.7) 17.3( 2.4) 0.58
BMI z-score, n (%) 0.41
Underweight 4( 3.4) 3(2.0)
Standard 80(69.0) 116(77.9)
Overweight 22(19.0) 23(15.4)
Obesity 9( 7.8) 7(47)
Missing 1( 0.9) 0( 0.0)
Socioeconomic status, n (%) 0.33
Low 6( 5.2) 5( 3.4)
Middle 33(28.4) 47(31.5)
High 73(62.9) 96(64.4)
Missing 4( 3.4) 1(0.7)
DSRS-C score, n(%) 0.54
>16 12(10.3) 10( 6.7)
<16 97(83.6) 128(85.9)
Missing 7( 6.0) 11( 7.4)
Self-Esteem score (n = 264) 6.3( 2.0) 6.8( 1.8) 0.04
Extraversion score (n = 260) 48( 15) 47( 1.4) 0.70
Agreeableness score (n = 260) 49( 1.3) 48( 1.2) 0.66
Conscientiousness score (n = 261) 3.9( 1.4) 40( 1.3) 0.58
Neuroticism score (n = 261) 3.9( 1.3) 3.8( 1.3) 0.33
Openness score (n = 260) 45( 1.3) 42( 1.1) 0.03
Physical competence score (n = 262) 46.1( 8.3) 46.6( 7.8) 0.62
Attitude about physical activity, n(%) 0.16
Positive 92(79.3) 108(72.5)
Negative 23(19.8) 41(27.5)
Missing 1( 0.9) o(o0

BMI; body mass index, DSRS-C; depression self-rating scale for children.

*n =115 in waitlist.
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6. FRHE I 3B 2 BIKBEHRE H 2 2 AR) R

Table 6. Intervention effect on secondary outcomes at each time point.

Waitlist Intervention Intervention effects®
P value
n mean (SD) n mean (SD) (95% CI)

Self-Esteem

At 1 month 104 -0.11 (1.8) 140 -0.15 (1.7)  -0.14(-0.78,0.49)  0.660

Post intervention 104 -0.17 (2.0) 140 -0.11 (1.7) 0.03(-0.61,0.67)  0.928

6 month follow-up 104 -0.19 (2.0) 140 -0.21 (1.8) -0.03(-0.67,0.61)  0.934
Extraversion

At 1 month 96 0.13 (1.3) 129 0.10 (1.1) -0.01(-0.48, 0.46) 0.956

Post intervention 96 0.13 (1.4) 129 0.07 (1.2) 0.08(-0.39,0.55)  0.735

6 month follow-up 96 0.26 (1.4) 129 -0.05 (1.3) -0.31(-0.78, 0.15) 0.187
Agreeableness

At 1 month 96 -0.12 (1.2) 130 -0.19 (1.2) -0.03(-0.46, 0.40) 0.885

Post intervention 96 -0.51 (1.3) 130 -0.08 (1.2) 0.43(0.00, 0.86) 0.048

6 month follow-up 96 -0.42 (1.5) 130 -0.16 (1.2) 0.28(-0.14, 0.70) 0.188
Conscientiousness

At 1 month 97 -0.22 (1.2) 131 -0.07 (1.3) 0.04(-0.42, 0.49) 0.878

Post intervention 97 -0.29 (1.4) 131 -0.03 (1.3) 0.15(-0.31, 0.61) 0.525

6 month follow-up 97 -0.28 (1.3) 131 -0.14 (1.3) 0.12(-0.34, 0.57) 0.618
Neuroticism

At 1 month 97 -0.32 (1.3) 130 0.19 (1.2) 0.42(0.01, 0.83) 0.044

Post intervention 97 -0.08 (1.3) 130 0.20 (1.3) 0.22(-0.19, 0.63) 0.290

6 month follow-up 97 -0.04 (1.4) 130 0.11 (1.4) 0.09(-0.32,0.50)  0.673
Openness

At 1 month 97 -0.10 (1.5) 132 0.16 (1.1) 0.14(-0.26,0.55)  0.203

Post intervention 97 -0.22 (1.5) 132 0.14 (1.3) 0.38(-0.02,0.79)  0.029

6 month follow-up 97 -0.12 (1.6) 132 -0.03 (1.3) 0.09(-0.32,0.50)  0.544
Physical competence

At 1 month 104 0.89 (5.8) 135 -1.03 (47)  -210(-4.73,054)  0.119

Post intervention 104 0.81 (6.1) 135 -0.34 (6.3) -0.72(-3.36, 1.91) 0.591

6 month follow-up 104 1.03 (6.9) 135 -0.77 (7.4) -1.56(-4.22, 1.09) 0.249
Positive to physical activity n (%) n (%) PR (95% CI)

At 1 month 108 85 (78.7) 141 99 (70.2) 0.95(0.64, 1.42) 0.817

Post intervention 108 82 (75.9) 141 105 (74.5) 1.10(0.74, 1.63) 0.633

6 month follow-up 108 80 (74.1) 141 98 (69.5) 1.04(0.70, 1.55) 0.842

PR; prevalence ratio.

Mean changes from baseline were estimated with a generalized linear mixed-effects model for repeated measures for secondary out-
comes except for positive to physical activity, with fixed effects for group (intervention or waitlist), time, interaction of group with time,
sex, age in months, and family affluence scale categories and with random effects for class (clusters) .

PR was estimated with multilevel poisson regression models using same fixed and random effects of other secondary outcomes variables.

BIFAEMET 7 OHEGIX ¥ —X (344%). A TE T, BAPTE Lh o7,
yu—2 (46%). ¥YNVx— (61%), T—IL K D. DSRS-C 27X BNARER
(183%). A& —/n—1 (9.9%), ¥4 YEL I I AT RO ARE LT IBRIC BT 5809 D
(26.7%) TH -7z, RERTEHEGOHK A 21K L7z, Crude €7
F72, FHE L TWRERMICESZ L TLE) VCIE, AIREE L B L CANABECAHEICH ) ©

X9 7% MERT] ZowTik, AR5 FER % 7R3 G DMK o 72 (Odds ratio [OR]= 0.42,

104



95%CI = 0.19, 0.91, P = 0.027), :ZERZFEL /2
FENT CIEAREAIZME L. TOEEIE L 72
(OR =0.53,95%CI = 0.16,1.77,P =0.298) . 2~ 7
V= M — ZAGHIB T BRI IR
(12.9%) &L TH AR (6.2%) THH DIE
RE2RTHEDPED 5 720

%72, DSRS-C B OZEALEIZOWT, 4 ARE
EXBBEEOMICHE R ZAIIR EN% D - 72 (mean
group differences =-0.18, 95%CIl = -1.84, 1.48, P =
0.834), I ¥ 7 ) — br—A5GHICBVTH Lk
D #EF T H - 72 (mean group differences = 0.06,
95%CI =-1.66, 1.80, P = 0.938) .

BESHTE LTERBL X=X T 4 VI
DSRS-C 25161 LL ETHh - 72 H & B\ 72 G B
WTh, xR (6.7%) X DA ARE (25%) T
) DIEROEEN L o7 DD, HEMIHE
EhEEIASN A o 72 (OR =0.23, 95%Cl =
0.01,4.26, P=0.324) (34, WERLREL 7%
#)o

F/o BTN TN E LT L 7o E)
B IR 2 R OMGEIZ BT, Crude €7
VT AR BB & Lelg LTI ek H
ERHBIA L Hh -7 (OR =0.23, 95%CI = 0.06,
093, P=0.039), L22L%d5, HEREZHEL
7T ClI 2 ORI A EAIFHE L2 (%£5).
BRI EHMIE H 120 240 KRR, SE AR T
BOFHIIZ BT, L HEZ SO 2 HE
A ARNEITR ENT2D, A AKT 6 »HikoMk
WAREALN Lo (K6)s — T A
1 H R OPEEREMA TR - T AL EED R S
EBRENT, ZOMOFHHEB IZOWTIE, &
DFHIiRE IC BT DO HEE RN AMBIEE AL N
"oz

% 3. Fitbit Ace (2 TllE L7208 & (S KIGHE),

WS B) ok 2Dl Fitbit #EASEH L
T \» % Application Programming Interface (API)
PO OERPT. BIOAPIEIEICL LT -4
v POERICREMAZZELTB Y., SRloHEH
TR ERT LN TE LD o7,

%

alf b AHYFE Nt RE 7 A I 00 S B i O

&

EN U/ AES

105

(49)

T TG APINFEED X F VANV ARG 2 H5)
REWPSLNIIT D720, EREHALL L727 T A
¥ — RCTIZ X 2 MGE & AT o 720 T ORGR, HE)
WO A9 DREIR A 3 2 W] RETE 13RI X
N7=b 00, S L 72 & %&b
077 A5TiX, TEDDA T Z NN ZIZRIRR
LB b b3V EHIRENT,

FELDR Y F VAN RIKT HEB O
Mt Lzl ons b 00, o s 25~
T4y 7 LEa—=I12XY, EEHH) DREROL
BRI TH D EXRWSRITERTVE?,
L2 Lads, s ok RicE 5L, £
< OWFZEDH 9 DIER Z WA T 2 H TR SN T
WA, BETICHEERBRIREINTVWD O
B3£I v, TNOLOEROERD 12E LT,
FERESNEBROENDPEZ SNL, BEGN
AR SN F23E i, wEE GA3 HRE),
e EERE (B0 E2SA AR EE L EoOsREE)
T, WEEZKE (304 /HFEE) OMEAFEHE S
NTWbo —FH Ty AMARMEIVNE o 128 T
. BEEASRWD o (904/H) REHED 71
75 AN ESN DY, REFRICBWTH. FEh
L7z BB NAD L IO REDO L O TH ), HE)
BECDONEDEIHREDOFE VD D TIE RN 72,
B2, WOERENE NG V7 THHEFAYEY
FZ 27 O AR TIRERIZ BT 58 41326.8% 12
BED, PORDERFEOD Lol =T ¥
7 DEENB4% E RS TH o772, St AL L
T EHEFHETE TV RP o EZD
nNb,

—HT BERNAMREIHON o725 0
D, AKX YD DFERAMRIR T B F Ak IER
SNz, TOERE LTARMEED T 1 7T LA
T E I (2 AMLET)ETA2NETH -
72, BWMICE BRI T 4 70BN RIS
N2z0b Lhawy, FEEIC, AARTESO
FYE & B O W T A B A AR EITR &
NTWaHZENLD, GHEOTTT T AL S0
B R ZEAL 30 ) DIEROIRICHF G- L7z e Z 2
bNb, MAT, MEDYATFIYTA v 7L
—IZB W THAIRE I & 3D DREIRD S B 2 &
DRBEINTBYY, RIFRICBITZTOT T A



(50)

TETHREHRIIMERTE oD o2b DD, JE
WATEI OB ES L TCwiEnb E 2L oh
b0 A LD H BRI - TSRS 8 TS
B o IR TH 528, BEMEE I [WE
TRAVERELTWA LR | EENRTW/
D, A K BIHB) DB AR & B 50 D%
LS N72D0H LN, SkiE. HE)E
FHZTHIE U 72 2 810 7 S i B i R0 MR IR o) 5 2R
FEB U A X ) RINZ BT AL L
B, TR DE NI AT BT B LB
Vb 5b,

ARIFZEIL. BOETHD TONERE R E L
722 FAF—RCTThHH, TNETTHRD 1M
DA ARE R A B 8 O ABFFE T d - 7255,
SEOTa T T ATIEFEDDRX Y F VAR
Y5 T BRI SNV LB S I
olze RWEORRE LT, M O—HlEg % &t
LLLTWBZO¥R (79 A5 —) 2P %wn
i, HEFRANOZMER (YTt A X)) w3
VoW EPBITFoND, ZO0, #HiliHE L
OMHIRD ED. T BRBME MR L2 5
WERE 2 AT 5 LEED D 5o

8 ]

ARIFZEDOFER LV S IFEHE L 724 & P 72
6 2 H B OMREE, FIEH OEB)E ST 17 A
TlE, FEDLDRA Y Z AL RIERIN 5%
L7 o EEE 0 FE M, B X Ok ICD
BBV EAIRENT, SRIE. AREE)EE
Tur I AOREELE L. EOFERIZBVWTH
ETED L9, AHEZRNRICHZ 2255, »
ORI LI ARIRPHEON D HEERET 5 &
LB, ZOMPDOIE T U AR EMT LB
Hbo

106

E 33

EN 5 A N iV NAVAY MY AT  E AR T8 N F 2SN
HEDONEZ I Lo &5 04T, BERIE OBk
WSO E DB L L Ed. T, RIFEOFEREIIH L
TEIR 215 ) £ L 722 W FE AN WG 22 IR AR S 1S
JECHFLA L BiF £ 9,

2 Z2 XM

1) Brown HE, et al.(2013): Physical activity interventions
and depression in children and adolescents: a systematic
review and meta-analysis. Sports Med, 43, 195-206.

2) Carter T, et al. (2016): The effect of exercise on depres-
sive symptoms in adolescents: a systematic review and
meta-analysis. J Am Acad Child Adolesc Psychiatry, 55,
580-590.

3) Eime RM, et al. (2013): A systematic review of the
psychological and social benefits of participation in sport
for children and adolescents: informing development of a
conceptual model of health through sport. Int J Behav Nutr
Phys Act, 10, 98.

4) Kessler RC, et al. (2005): Prevalence, severity, and
comorbidity of 12-month DSM-1V disorders in the National
Comorbidity Survey Replication. Arch Gen Psychiatry, 62,
617-627.

5) Korczak DJ, et al. (2017): Children’s physical activity and
depression: a meta-analysis. Pediatrics, 139, €20162266.

6) McKercher C, et al. (2014): Physical activity patterns and
risk of depression in young adulthood: a 20-year cohort
study since childhood. Soc Psychiatry Psychiatr Epidemiol.
49, 1823-1834.

7) AHEAS(1996) @ FRIZBIF LT EH D) Oh—
Birleson /NI D DA & — v 6 DIRES—. i
FmEES, 1, 131-138.

8) Stiglic N, et al. (2019): Effects of screentime on the health
and well-being of children and adolescents: a systematic
review of reviews. BMJ Open, 9, €023191.

9) AHK—JF(2019) : AHITCAEEEERD) - EH) e

T 5Bl R S A A A R

https://www.mext.go.jp/sports/b_menu/toukei/kodomo/

zencyo0/1411922_00001.html

World Health Organization (2020) : Depression.

https://www.who.int/health-topics/depression

10)



(2020) BEREFHEFS EFTHEZE

WE D & - £ o0 B Bf ] oD B 1

e wEd D ARk XED Rk KED
AR EFXY  LEAKRE >

D) ALK REEE AR 2T v 7 — R R

2) WERZLRZEER AT H A = 28— hfFZEE v & —

3) WRRZFLRFEER AW IEEET I 4) ZMER R FE LR R
5) HIBR SR 2GR G W FEHE R It 2 122 5 e

(Z#] BE : W ONASCIRE, FHEE Vo I 2RFIRNA 7 &b OEEIFHRICEE L KT+ 2 &

MEBRE SN TR, BBREOTELEZXGE LIEWMERIZEA LR LRV, RIFRIE, FhE
DFERFRUOIEEE L L THWOLNTWAMEOFE L 7 &b OEBREH & O EZRFT5 2 L %
B Lz,

Ak 2011 4 7 A AL BN T CHEME U7c WEAE OO OMEE & ATEEEICE T oA LT
INFE A AN 3 A O~15 %) E OB A xS E Lie, WBlO 2RI TR E IR ER S 7z
BFEHRI—RFLOINEL, F&b0EHFFITERMMRIC KD RANOEIEZG-, REATED Him &
BMI Z B U727 Y U Ei ot 2 VT, WBlOFE L 1 &b OER) R O B I >V TR 217 -
7o

R 658 AT+ 360 A, Zc1 298 N) K VIBEFT — &% 035 b iz GBIREE 87.5%) ., /NEAEDIZFIC
BT, WBOFENE I 13 FLL EOWREX, MBHOFENE I 12 FLLTORE L LT, 1
W OREERFR 2 7 BB R TH 2 BIE 1A ZE T D> 7= (Prevalence ratio: 1.30, 95% 12 #8 X [#: 1.00 -
1.69,p=0.0498), B+, BLOFRAEOLFTIIAERBEEIIRENR -T2,

HEER - B O TR/ N T AL T OEBREE & AOBE A R TR R S e, BAEICB W TH T
E b OTEH Rl BLO A SRR AR LS BT 2 FIREME DRI S L7 28, D HUs C o0 B 70 D MREED
EThD
Key words : BlOFHE, @ik, BRHOF S8, EHEEE

v

1. &

il

EERE ), EIEESFEECLD L, 1 BEOR
BRI Y 60 AR TH D/ NFEDOEIEE, B
EMME#E, FEbLOENom BT TR T T6.6%, LT TI3.0%THY Y, ZFIZBNT
<, JER T D CRME Y 2, FEBbD FBEZE 8 AT AT L A CERZFEN L TV
DEOEEIZBEWEZELZ L0632 LR ENT RVRRIICH D EEBEXOND, £z, FEAICE
Wb, £z, L OEOEEEEOREIIRA W, 1 I R oo KR E B RE R 0D S AT 1T I Y A
BB OEBEE-CRERECLDEbENS L bhdkd, BT 5L LAV O b
BExoTEY I, 86 OEITHEBEEZFAK EnTnWbd, Lo, /INHEREICBITSE
THZENAEEZB U ERICEERZE 2 R EERAICEET 2 EREZH 6N 52 &0,
FTAREMEA RIR XN TV D Y, T &b OFEB R ORISR TR TR HE L 72 o

LALLM B, 2015 CEAL 27) R O R EKT) - TWAENEICBWCEERFETH Y, EHEh
ZOFIE, BIXOEELE U EESEEESGD R
WA L, LR E WA RR gy WRRIC OB DR RR SN D,

T B —EERIEHAT, T252-0373 ML) AR T &b OFARIEE) - EBNIX, AR (I, F
i X AL 1-15-1, yamakita@kitasato-u.ac.jp ), OHEN(BERER L), (a2 3bm (FHE
BEREH D 2016 4E 12 H 12 B, SZFEA : 201742 H 7 H DY R— b, WEHOEE) R &) B L OB A3

107



N GEB gk ~DT 7 A, ettt %
BR7RBERNEHECBEE T 5 Z AW E I Tn
% 69 AR, BB TENIC KT B BB RO R | T B
% MOE TR BRIR LM FE O BB A P E K T
HDHZEBRHLMNIEN, FELOHIKIEE) - E
IR LTH, MBONARLIEE, FHERSLn
S TR RF RN L KT Z ERESN DL
OHEIZBWTREINTWA 0D = ETO
WE T, FEOHSRFRINENTHD L+
ELOHKIEEIE L L\ E WD IEOREZ R T
ENZVMEBIZH D10, —F TADOEEZ R
WMELZHAMALTRY L0 SRRV 1L
—FH LTV, £/, TELOEOESREFIR
DUIERR A BILLRE OB BB IC b B4 KT 2 &
TRENTEY 18 OECD #EICH T 5 Rk
ER T THD 19, o7 8 b OIEREIES R
ELTWABENENICBWT, FEOESREFRT
LY OEEBEEOREEZIAGNCT D Z L
BERBERNDODEEZD, LNLENDL, TN
EIZBWT, ki &+ &b OEHHEEO
BLE 2 Mt L7l II R o Tl 29, ZoRHE
PRI & T 72 > TR,

Z ZCARMIRIE, R ERROfREE LTH
W B ALTW S 8 O & /N A o B IREfE] &
OBEEZRFT 222 BE Lz,

2. A &
2-1. T A vy T 007

REFEIE, BAEETTORMN e =2 k(R
PN T REF R EEREWT R A ) o —# & L CEM S N7z,
RN a =2 M, WREFINT (BT 2
BT 1988 A LV MG S - A = A — R FgE
THY, FINFHIZBW CEIEEH 217 - 72 iE 5,
BLOSASEEZEZZ LR 2 ORBL% %t
G LTW5, fiRE I L O FLsh A2 RIS
) kG AETE BB IC BT 2 B R A & 5L e
L, FEAET —4% b RRFICINEL TV 5, 2006
N DITTNO/NFERRO/NE 4 FENLHE 3
EAOEREAEE RIS, EFEIEICET Y
MR E 2 BEEET DI L & bIg, 4 Hiditbhn
TWDHERHET — & & W EAEEEEZR EN S
WELTWD, HEDFEMIZOVWTIE, BEdzs
P&z 2D,

108

2-2. XHR#E
ARFFETIE, 1996 454 H 2 B 5 2002 4F 4 H
1 HORICIIARFINTCHA L, 2011 47 A
[FHCEM L7z TREAREOLOMEE & AEEE
BT 2 ICEE Lic/hE 4 AL HES
Al 9~ 15 /%) E T OMBLEXR E Lz,
ARFZEIXILBL R P E FH WM E B2 ORB =5
T OKFEE S :1398), [ N&xt4 &7 5 EF RS
BT 2 MmEESE) IS THEM L, £/, K
WEIXHINTH B Z B, 3 X OHIN i Fe sy ot
BROW ) O I E Zd, BRI O EMEIZ S
WIS, BLOWEMEEHM LY gEIC L D
ATV, REAEICA Y 7+ — A RT B B
FATo7 9 2 THEM LT,

2-3. FHfmEEH

2-3-1. [WELOFE

BB L ORB DI HOWTIE, RS
B LT R — REDINE LT, D
BB L, BB, KBENZENORETFIEICS
WT, OHF, OFg, @K, @HFEMFKR, ®
K, @OKRFEPRED 6 HE ORIRENLEIZET S B
DT, REBAEZE LT,

2-3-2. £ b OEBREH

T &b OEBIFR X, 2011 £ 7 AZFE L7z
RBEAEO DO & AIEEEICET A O
HRIGENCEE T 2 M E ZHWCEHME L7, &
MEE L, (B35 A, (KE ORI CHE
WZARHTREE K Bvy, BE@Ehn L ET 2 (B 20,
ERIEE), AR—VDEM, AL ITRT AR
J—n72 ) THhHYy, M. @IZEFLT, B0 )
i, 2. Fo72< L) oFRARIZ L v % %
137, o7 Ligwv) & 0 FFfH, B LU S
AUTo R[] 2 1 P O f R B RFRE] & L TR L 72,
2-3-3. Z DO OFHME B

PERIES L OVEEIE, TIREAEO L OREE & 4TS
BEICBET20E L0 iEREER, 2, &
NIRRT B W T 4 H I3 S T0n 5 E
EERZWREO K, KRELY WEAERBEZWNE X
DA L7z, RE ke 25K (m) D 2 FTTRLT
body mass index (BMI) % FiHi L 7=,

2-4. FRMT UL

M OZREL, BRETOZEEL 124FL L, 12
FELT (ERAEEET) & 13 FLLEGEKZEEL
YD 2BIC L TZ, I, KBLE REBLOFEIC



DWNT, WH L BT R2FLT, KBOH 13 F-LL
b, BB 13EUE, WL I 13E ED
4B L TOMTICHWE,

T ELOEFHFMIZ, AARERBFHEOTELO
HIRIEB A RTA 2 2D (TR E2 - 125D,
AIETEE), KE, AR—VEEDT, BH, &K
60 s Lh BB 72 AR ') T) OB IRTEE) - EHENTE)
OERIKEED & THbD 60 3Ll a5, 1
A®H7-0 60 3% & 72 2512 7 BefE]LL 1 % JLvE
LT, EEER AW 7 BFRLLE S EIE L
LI TR R LRI LT D2 LT,
EAENCBT 2/ EAOESRERIL, K1+
BAT, FNFESEAIY FZRLELEATEZNT
EMD Y, TR B R, BLOVNEAE EpEg
BRI L TRE AT 72, AT, ZEMDE,
BEIOFFENOEEZEZRT H72DICAEFEA R &R
EHLY HlmzEzREE L,

B4z O EE O #1211, Student-t test & AV,
EHEDHBIZOWTII A “FREE AN, 7
U b AOHBLIEIE GEEHRFFANEIZ 7 KRR
DHEDEE) D 10% ZH 2 T\ 2, 1 EfH

ORIEENFRI Y 7 W 23 72 3 & & B IEEL,
WO ADALER & LR T Y U ER S &
AWTRE EIT o 72, F 2, FAELEHITIL, A,
BROEATHIZE 1229 12> THRIEFEIE L LT
BMI # M7=,

T _RTOMENTIZIEL IBM SPSS Statistics 19.0 for
Windows % FHVY, #EEHAIA B KL 5% Kl 12 7%
T L=,

3. # e

TR BHIM AN E L2 RO 5 HEEE OMEIR
JE BN SBH A RETH - 721X 847 ATH
MBOZBENELNTZIRIZ T2 ATholz, D
25, 2011 FEOBHRAE O RIZ NG DL REA
eI, /A 306 N (51163 N, 1143 A °F
VI 104 0% EERZE 1.0 5%)), 54 352 A
(B 197 N, 21 155 N ; VXM 13.4 5% (GEYE
M7= 1.0 %)), 71 658 AN (551 360 A\, ¥ 298 \)
T o= GBWFE 87.5%) .,

KR E LT RBEAEDOREEZR 1R L, W

& 1 AGHOLRAIREE, W OAE, EBRFH

INFA R
B+ A BT ‘e
(n=163) (n=143) (n=197) (n=155)
F¥) (EE R Y RS plE*  F¥ (EARZE) T (ENERE) p fiE*
ER (55 10.4 0.9) 10.4 (1.0) 0.90 13.3 0.9) 13.6 (1.0) 0.01
HE (cm) 139.1 (1.7) 140.1 (7.6) 023 1583 9.5) 154.9 (6.2) <0.001
& (kg 343 (8.0) 34.8 (8.2) 0.58 485  (11.2) 482 (8.7) 0.79
BMI (kg/m®) 17.6 2.8) 17.5 .7 0.91 19.1 (3.0) 20.1 (3.2) 0.01
SEHEBIGR (R /0E) 9.7 (7.2) 5.9 (6.0) <0.001 16.7 (8.3) 15.5 9.4) 0.21
N (%) AN (%) N (%) AN# (%)
REBLO I
124ELLTF 75 (46.0) 57 (39.9) 93 (47.2) 76 (49.0)
134E 0 1 88  (54.0) 86 (60.1) 0-28 104 (52.8) 79 (51.0) 073
RBLDFJEE
124EDLF 82  (50.3) 65  (45.5) 104 (52.8) 81  (52.3)
134EL) I 81  (49.7) 78 (54.5) 040 93 (47.2) 74 (47.7) 092
R OO R
T LHIZ 1245 DL F 52 (31.9) 45 (31.5) 67  (34.0) 55 (35.5)
R DOILELL | 23 (14.1) 12 (8.4) 26 (13.2) 21 (13.5)
B O 34EL, 30 (18.4) 20  (14.0) 0.16 37 (18.8) 26 (16.8) 097
M EHICI3FEL 58  (35.6) 66  (46.2) 67  (34.0) 53 (34.2)
T RE
SEENHER < 7HERT /3 62  (38.0) 100 (69.9) <0.001 29 (14.7) 33 (21.3) 0.11

*EEGEAA SR Student-t test, H T I Y —BEHIIH A “R/IREIC I - TR L=,

109



£ 2 WMBIOFMEL LY OEBHRER 0B E

5 L
wEey  ERL WDV ggpe WERL s *
T D2 < 7IRRR /38 95 % 5% < 7#fH /38 (95 % (95 %
) PR gmny TR ommmry P PR ommxm PR mmEEm)
/N
MIEEDIZI24ELL T 36.5 1.00 (FL#) 1.00 (FE#E) 60.0 1.00 (FLi) 1.00 (FL¥E)
RBDHIZELL 1 34.8 0.95 (0.49-1.85) 0.93 (0.48-1.80) 58.3 0.97 (0.57-1.66) 0.96 (0.60-1.55)
REBLOZ 34 L 40.0 1.09 (0.62-1.93) 1.04 (0.60-1.82) 75.0 1.25 (0.88-1.77)  1.20 (0.84-1.70)
L1341 39.6 1.09 (0.67-1.75)  1.03 (0.64-1.65) 773 129 (0.98-1.69) 130 (1.00-1.69)
A
MBLEBIZI2ELLT 19.4 1.00 (FLi) 1.00 (FE#E) 21.8 1.00 (FLi) 1.00 (FEHE)
RBDOHIZELL 1 7.7 040 (0.10-1.64) 039 (0.09-1.67) 14.3 0.65 (0.21-2.09) 0.66 (0.22-2.01)
REBLOZ 34 L) L 13.5 0.70 (0.27-1.80) 0.70 (0.27-1.81) 23.1 1.06 (0.45-2.50) 1.02 (0.42-2.52)
LI 134 L 1 13.4 0.69 (0.32-1.50) 0.69 (0.32-1.51) 226 1.04 (0.51-2.10)  0.88 (0.45-1.74)

PR; prevalence ratio. *H i, BMIT

HOZEEIZHOWT,

?E%iﬁ%li%‘%hiﬁﬁ)/) 7’:..0

s

INFAE, AL BB ZT
EEEEE I W T,

INFAEIZBWT, 70 1B H - 0FEES)
BRI E kv v mFE Doz, E£1z,

REREI 2% 1 S
69.9% TH Y,

)
7 BRI TH D LT DEIEIT
B+ (38.0%) LB L THEICS

Mole, PHRAECENTS, BFIEHF X0 EH)

R 2% 1 #mEIC
W INo T2,
*2

7 EFE R CTh D REAEEDOE A
BINEWIA LN o T2,
(B O RE & F- & b O TET I o B A

T LT, AINFAEIZBWT, BECIEm B o L

TE B IRFE 12

BREEIIZ B2 o7,

TATTIE, WEOZFENE BT 13 FLLED
X, ﬁﬁm%ﬁﬂk%_lzﬁuT@%%&m@

LT,
/\75“5?

bR

FEIX M 1.00 - 1.69, p=0.0498),
Bt & HICHBLO FRE L EE R A E 22 B

gji,

N
FRIEEN R 2N 7 BER R TH D E
%73)0 7= (Prevalence Ratio: 1.30, 95%13
EFI%EE \—}OI/\VC

7o T DORER,

INFEDOLLFIZBWT, MEOF

Fﬁik% W2 13 UL EoRENE, WEOSREN &
CREUTOIREL LT,

H#F'ﬁ# 7 RFHIARTE Td 2 EIE DA B

RENT,

1 38 [ O fe s )
AN

HEREFIRDL L F &6 O H REECEB) EHIZ
B9 2 2 E TORATHIZE TIE,

WTEOBHENRIN TS DD 111229

%< OWEITE

—3

L7ERERIFEON TR, 2, BT
AT SRS - EEhE

7= T
SRTHY 6,

T COHRIEEOFEEZ KB L T\ 5 A
—77, BAOBENR S NS TIE

ZHND,

18 O FEAL 5 15 53
ZHETHHZENEBELTEZLND,
INTFEAR—Y TN —T ~DENM% AT

HEARAL
FFAm L

(T—H L THERREFIRG & IE D B VR
ZIMER DD AR— T

EMEN

FICEFREOBIMNC LD HERIEE & O EE K

L& %<2, FHli 51EB O

/—kb
A

)

IRENIE Mo T,
4. = =
A RNIFIE DO SRFRIOFEE L L THW

SN TWDWE DR L /N2 A OEEh R & o
BEZI SN T A2 A E L THRBFIZIT-

110

THERBERNOEEN LD Z ERRBEIND,
Wijtzes © 2 (Z[A— DR REFEICHONT, RWFEE
ORBLE BOFTEBITFERG VR A O L
%&wﬁbfﬁ%%ﬁxﬁ I ~DBEIMNID R

, SMEVOFEREFEITABICZ W 2 ®mE L
Tb‘é AWFIED/INFA LTI TR O B 73

RENTHBE LT, HHRNARELS 21T L%



BNBE I (BB CFIZNT 5K B
KRDEBICHDZ L LV 30, BWHOZLENED
FREO L1, FEHRBALEIRROBFNFEIZEST
BRE 28 % <, AR — Y s, ShEONCE IR
MWDo TWD AN EZE X bV D, A
BELNTZEEBEIZOWVWTY, 202 & TR T
5 b Ly, TELIIHTIHEBEERITLIN
BELTHTIVvZTTEL, £, TOHNRE

LT, AR—=UIEBINTI2EMAIE, BFrTr<,
W EMTEEN T 2B I F BT D 3580
EEWZEBRRES ATV O, NETIE, &
WEREBEOWH % b oL i, B7 /R EDEL -
ZHIEE O FNFIZ LV IRWFEOH A b D&
F & B L T AR —Y R DB N B D FhlE
(2 & B IEEIFE D 2 W ATREME S HEER S L D,

—J7, HEETEB L EbICHE OFRE & EE)
RFEICEBEREIBE SN 2o Tz, HIFEOF
ERNSH HHFAETIE, TBORFRIIZE D AR
—VIRENR L OEMNEEH G OEZN/ME N T2 &
DIREFLTND 30, KR THHG L LT FEmiE
B\ EBN IR EN N A Th o 7272, MB O
RO E LR Z T FICE EENEICH
LOAREICH-TmEEZLND,

BLOZERCFIE DL SRFRIUIBESITEZ D
TENTERWED, §EbBRERICEDOBEZ %
52 ENTE, DOEEKZEE NN T DR
BRARE a2l —v a7 a—FERERTLHMEN
HD, FREITRFRMIZT TR, HBEICLDH
ML TA T AFNVORMOEEL KB L T
%30, AT, Mok E BB C4 &
WIRE D% OIEBNEIEIC K E R Ba RIFT 2 &
DIRENTNDHTZ 3D, BRFEATO BRI S, HK
TEBENCEE T 2 AakCiE S (FEO) KR8, 714 7 A%
NEROS EICRit T 5 Z EREETH D
NH LR,

AW OEFIT, WHORELE 8 OEB)
W& DRE AL, FAEICEBW TS mE O
SRRVOIRDL - & b O EB)RE I R E RT3 W]
BHEEZRLIZZETh D, i, RBFEIZITNL
ONDRRBHFET 5, £F, FREOIHSREEFIR
W& X0 IEMEICHER T D 72 DI O U AT
(R P LEBERBTRETHIN D, KFETIEIEN
5ORFERNZBRFCTE TR, 2 SEIC, #E
B ORI E S E IR X 2 B CTH 5 48
DETOND, SHRITIMEERH & AT R &L
FAWTRIE 24T 5 72 &, X 0 BRI EBRRF 2 7T

111

flid 2% Z &N TEDZLBMEDENIFIEIC X D MRGE
DUETH D, M T, HEEREFRN L HIRIEE) -
EEFOEIL, AR—Y~OSIN0NEED, BE)
I, EEREIZEL > CEFORENER D Z LR
WEINTWDN 1229, KEFTE CIIMRRE 722 A K
— Y R~ OFTESC T KIEE O FE M RE & i ©
TV, RIS, ABFZEIE T O —Hiusk
TOMFTH DT, BOPEOFEL b ~—f%
b 272 DITITRENRERTH D, 4%, il
HIR T FEROFERDE SN D00 E ) M ERET
LHVEND D,

A

5. A

5

AWFIENT &0 WEBL O A IE DS i IR D 2113,
HEAE SN D EBIR ] 2 72 S RN F 8 b ORIE
LN LIRS, FOETIE, WEROFEE T
&b OEBIFH] T A OBILR &R AT REME D RIR S
iz, FBEITEW TS WO LSRR IRIL T
&b ORI B A MIT T I REMED R S
ey, A%, MU TOERLIMFDBLETH D,

B
AWFSEIE ISPS B E GRER 5 123390173,
123700836, X 26750335))D Bk % %) T
e Uiz, AFROEIZH-Y, REICTWH
TaWE L REAEER O CR#ES, HEEGH
L ETL2HEBOFERITO XLV EHE L 7,

X @k
KimK, Ok G, Jeon S, Kang M, Lee S. Sport-based
physical activity intervention on body weight in
children and adolescents: a meta-analysis. J
Sports Sci. 2016; 28: 1-8.
Biddle SJ, Asare M. Physical activity and mental
health in children and adolescents: a review of
reviews. Br J Sports Med. 2011; 45: 886-95.
Boreham C, Riddoch C. The physical activity,
fitness and health of children. J Sports Sci. 2001,
19: 915-29.
noRZER, MRS, RE - AEICR T 5E
BEEOHY LR OER. BARBRAR
— Y ESAGE. 2012; 20: 269-72.
SCEEE . R 27 REARERD) - EERE
71, EEEEERA. 2015,
http://www.mext.go.jp/a_menu/sports/kodomo/

2)



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

zencyo/1365119.htm (77 £ A H :2017 4 1 A 24
H)

Bauman AE, Reis RS, Sallis JF, Wells JC, Loos
RJ, Martin BW; Lancet Physical Activity Series
Working Group. Correlates of physical activity:
why are some people physically active and others
not? Lancet. 2012; 380: 258-71.

Stanley RM, Ridley K, Dollman J. Correlates of
children’s

time-specific physical activity: a

review of the literature. Int ] Behav Nutr Phys Act.

2012; 30: 50.

Van Der Horst K, Paw MJ, Twisk JW, Van
Mechelen W. A brief review on correlates of
physical activity and sedentariness in youth. Med
Sci Sports Exerc. 2007; 39: 1241-50.

Sallis JF, Prochaska JJ, Taylor WC. A review of
correlates of physical activity of children and
adolescents. Med Sci Sports Exerc. 2000; 32: 963-
75.

Hanson MD, Chen E. Socioeconomic status and
health behaviors in adolescence: a review of the
literature. J Behav Med. 2007; 30: 263-85.
Stalsberg R, Pedersen AV. Effects of socio-
economic status on the physical activity in
adolescents: a systematic review of the evidence.
Scand J Med Sci Sports. 2010; 20: 368-83.
Sherar LB, Griffin TP, Ekelund U,
Association between maternal education and

et al.
objectively measured physical activity and
sedentary time in adolescents. J Epidemiol
Community Health. 2016; 70: 541-8.

Pouliou T, Sera F, Griffiths L, et al. Environmental
influences on children’s physical activity. J
Epidemiol Community Health. 2015; 69: 77-85.
Konharn K, Santos MP, Ribeiro JC. Socio-
economic status and objectively measured
physical activity in Thai adolescents. J Phys Act
Health. 2014; 11: 712-20.

Vale S, Ricardo N, Soares-Miranda L, Santos R,
Moreira C, Mota J. Parental education and
physical activity in pre-school children. Child
Care Health Dev. 2014; 40: 446-52.

Butte NF, Gregorich SE, Tschann JM, et al.
Longitudinal effects of parental, child and neigh-

borhood factors on moderate-vigorous physical

112

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

activity and sedentary time in Latino children. Int
J Behav Nutr Phys Act. 2014; 11: 108.

Elhakeem A, Cooper R, Bann D, Hardy R.
Childhood socioeconomic position and adult
leisure-time physical activity: a systematic review.
Int J Behav Nutr Phys Act. 2015; 3: 12: 92.
Juneau CE, Benmarhnia T, Poulin AA, Co6té S,
Potvin L. Socioeconomic position during child-
hood and physical activity during adulthood: a
systematic review. Int J Public Health. 2015; 60:
799-813.

OECD. In It Together: Why Less Inequality
Benefits All. OECD Publishing, 2015.
http://www.keepeek.com/Digital-Asset-Manage
ment/oecd/employment/in-it-together-why-less-
inequality-benefits-all 9789264235120- en#page
22 (77 kAR 12016412 4 12 H)

Ny B HBEREWERT. 5 2 [\l A
BIHECET 5HAE 203(F—27 v 7).
http://berd.benesse.jp/shotouchutou/research/deta
ill.php?id=3263 (77 A H : 20174 1 H 24 H)
Suzuki K. Longitudinal analyses of childhood

growth: evidence from Project Koshu. J
Epidemiol. 2015; 25: 2-7.
R GR). IAKRER=&E). 777

147« F XA K 60min—F &b O FIKIEE)
HARTA v—. P T4 74m, fiL, 2010.
Barros AJ, Hirakata VN. Alternatives for logistic
regression in cross-sectional studies: an empirical
comparison of models that directly estimate the
prevalence ratio. BMC Med Res Methodol. 2003;
3:21.

Cole TJ, Faith MS, Pietrobelli A, Heo M. What is
the best measure of adiposity change in growing
children: BMI, BMI %, BMI z-score or BMI
centile? Eur J Clin Nutr. 2005; 59: 419-25.
Borraccino A, Lemma P, Iannotti RJ, et al. Socio-
economic effects on meeting physical activity
guidelines: comparisons among 32 countries. Med
Sci Sports Exerc. 2009; 41: 749-56.

Dollman J, Lewis NR. The impact of socio-
economic position on sport participation among
South Australian youth. J Sci Med Sport. 2010;
13:318-22.

Fairclough SJ, Boddy LM, Hackett AF, Stratton G.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanley%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=22546218
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paw%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=17762356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Twisk%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=17762356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Mechelen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17762356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Mechelen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17762356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sallis%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=10795788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prochaska%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=10795788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=10795788

28)

29)

30)

Associations between children’s socioeconomic
status, weight status, and sex, with screen-based
sedentary behaviours and sport participation. Int J
Pediatr Obes. 2009; 4: 299-305.

Basterfield L, Reilly JK, Pearce MS, et al. Longi-
tudinal associations between sports participation,
body composition and physical activity from
childhood to adolescence. Sci Med Sport. 2015;
18: 178-82.

Wijtzes Al, Jansen W, Bouthoorn SH, et al. Social
inequalities in young children’s sports participa-
tion and outdoor play. Int J Behav Nutr Phys Act.
2014; 11: 155.
BEDOKKE. &EFT) - FERDHE (0O
NV ORERZTEMR L2 B4
52 2 HINHTIZ BT AR IE. 2014,
http://www.nier.go.jp/13chousakekkahoukoku/

113

31)

32)

33)

kannren_chousa/hogosya chousa.html (77 & =%
H 20174 1H 24 H)

Cleland V, Ball K, Crawford D. Socioeconomic
position and physical activity among women in
Melbourne, Australia: does the use of different
socioeconomic indicators matter? Soc Sci Med.
2012; 74: 1578-83.

SCERERFAE . PR 26 FEERERT) - EEEE
71, EEEIEFHRHA. 2014,
http://www.mext.go.jp/a_menu/sports/kodomo/
zencyo/1353848 . htm (7 7 22 H :2017 4 1 A 24
H)

Coombs N, Shelton N, Rowlands A, Stamatakis E.
Children’s and adolescents’ sedentary behaviour
in relation to socioeconomic position. J Epidemiol
Community Health. 2013; 67: 868-74.


http://www.ncbi.nlm.nih.gov/pubmed/23851152
http://www.ncbi.nlm.nih.gov/pubmed/23851152

[Original Article])

Associations between Parent’s Educational Levels and
Children’s Time Spent in Exercise

Mitsuya Yamakita", Miri Sato?, Daisuke Ando”,
Kohta Suzuki?, Zentaro Yamagata>>

Abstract

Objective: Socioeconomic status, measured by factors, such as parents’ incomes, occupations, and educational
levels, has been found to influence children’s exercise habits. However, these associations have not been clarified
among Japanese children. This study examined the associations between parents’ educational levels, used to
measure socioeconomic status, and the exercise habits of Japanese children.

Methods: Participants were children aged 9-15 years who responded to a survey conducted in Koshu city,
Yamanashi in July 2011. Parents’ educational data were collected from the maternal and child management cards
created at the time of pregnancy registration. Exercise habits data were obtained from the children’s self-report
questionnaires. Poisson regression analysis adjusting for child’s month of age and body mass index tested the
associations between parents’ educational levels and children’s time spent in exercising.

Results: Participants were 658 children (360 boys and 298 girls with a follow-up rate of 87.5%). Elementary
school girls of parents with 13 or more years of education were more likely to exercise less than 7 hours per week
than elementary school girls of parents with 12 or fewer years of education (PR: 1.30, 95% CI: 1.00-1.69, p =
0.0498). However, no significant influences of parents’ educational levels were found for boys or junior high school
girls.

Conclusion: Among elementary school girls, parents’ educational levels were negatively associated with time
spent in exercise. Although this study’s results suggest that parental socioeconomic status might influence their
children’s exercise habits, further studies in the other regions are needed as well.

Key words: parental education, socioeconomic status, children and adolescents, exercise habit
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