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Evaluation of Precision for Accelerometers and Investigation of the Number of Daily Steps
for Child Living in Fukushima Prefecture after the Great East Japan Earthquake
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[Abstract]
Recently, in Fukushima Prefecture, the number of obese children has considerably increased. As a
cause for this, the reduction of physical activity due to the restriction of outdoor activities after the
Great East Japan Earthquake has been considered. However, the quantitative research on the
amount of physical activity of the disaster-affected children is not enough. Meanwhile, in recent
years, accelerometers which can easily and quantitatively evaluate the amount of physical activity

are widely spread. However, when accelerometers of different models are simultaneously worn, a
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large difference often occurs in their measured values. Accordingly, the quantitative evaluation of
the quality control of accelerometers is required. In this paper, the precision of accelerometers of
two popular models was evaluated. Furthermore, by using these accelerometers, it was
investigated the number of daily steps for child living in Fukushima Prefecture after the Great East

Japan Earthquake.
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2017/7/11 (K) 7,340 7,717 7,529 -5.0
2017/7/12 (k) 10, 765 10, 650 10, 708 1.1
2017/7/13 (K) 7,428 7,096 7,262 4.6
2017/7/14 (4%) 8, 539 8, 278 8, 409 3.1
2017/7/15 (+) 5,109 5, 732 5,421 -11.5
2017/7/16 (H) 5, 995 6,076 6, 036 -1.3
%1) %dif. : -1.4%5.4[%] (mean=*SD, n=7)
1,000 AM140
Hi‘\- mean+2SD
= 500
g ® .
o [
é 0 — @ *— mean
=
g -500 . °
<§E mean—-25D
-1,000 . . : . .
5,000 7,000 9,000 11,000 13,000 15,000

7 2#0 AM140 AIEEDO—EE (Bland-Altman plot)

(AM140(1)+AM140(2))/2 [£]

(2017 7R 10 H~16 B)
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&8 EX200 LU AM140 DRAIEE. FH{E. percent difference (20177 A 10 H~16 B)

I H 0 TE i T E A SEEIE %dif.
) EX200 [#x]*) AM140 [#2]*? [#:]*) [%]*
2017/7/10 (H) 12, 960 10, 067 11,513 25. 1
2017/7/11 (k) 10, 622 7,529 9,075 34. 1
2017/7/12 (/) 13, 742 10, 708 12, 225 24. 8
2017/7/13 (R) 9, 648 7,262 8, 455 28. 2
2017/7/14 (%) 11, 399 8, 409 9, 904 30. 2
2017/7/15 (1) 8, 190 5,421 6, 805 40. 7
2017/7/16 (H) 7,768 6,036 6, 902 25. 1
*1) EX200=(EX200 (1) +EX200(2)) /2 *2) AM140=(AM140 (1) +AM140(2)) /2
*3) L) fiE= (EX200+AM140) /2 *4) %dif. : 29.7%5.9[%] (mean=*SD, n=7)
5,000 EX200,AM140
— 4,000
Hi‘\. mean+2SD
S 3,000 L o ©
= L mean
b= ™
< 2,000 o
g mean—235D
& 1,000
0 T T T T 1
5,000 7,000 9,000 11,000 13,000 15,000

8 EX200 & AM140 & D—EE (Bland-Altman plot)

(EX200+AM140)/2 [#]
2017 7R 108~16 B)

15000 EX200,AM 140
**Ni‘ (r=0.984, p<0.001, n=7)
=~

~ 10,000

ol

<t

—

2 °

= 5,000

=

3

S

<L

- 0

0 5,000 10,000
(EX200(1)+EX200(2))/2 [£]

15,000

K9 EX200 & AM140 & D+EBIRESR (2017 %7 A 10 H~16 B)
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15,000
11,674
12,000 = 10,859
10,618 10,121
‘E 9,000 7.979 8,276
£
R 6,000
3,000
0
TH B8 1 week
W EX200 OEX200(Tokyo)
10 1HERYOFYSH ERHFBAEERELOLE) (2017F7H108~16 H)
15,000
12,807
11,420
5000 8,895
_!hi‘ r
3 6,518
R 6,000
3,000
0
Tl LV N=| 1 week
WEX200 DCIEX200(Tokyo)
11 1 BEYOTESH (FERHBEFRELOLE) (2015F12838~9H)
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v, & =B

(1) MEEFHDR—HERNTOBEICDONT

AN TOMEMOREEE (—BEE) A% WEH2017 CFRi29) 47 H10H~16 H O FEERIC
BWTEHi s N7z, F—HRENICBIT 52 HEMDZE (percent difference) (X, EX2007T1.8 +2.7[%]
(mean=SD, n=7), AM140T14+54[%] (mean=SD, n=7) Tdh 72, MEMEL &, [F—EMAIC
B B2UEOMEMIZ, BOHET—BE L2, 2O EiE, F—HBEZHWTH % OREZHEL
72 AR ERMEMEICHED VT, HEOYRITEIGEOER ST 2 HIE LcA V2 T aE—
TavEITADIEERT,

AMI140DSDHAEX2000 ZFL X ) b3l kR E VDX, 2017467 H15H (+) 12BI1F 5 AM1400
percent difference?s-115[%]& %> TH Y, MOH LKL TKRE W (4 FAHMIZ) 2 &I2H
5%, COHRERATHY, #RODLFHICHLEESD RS OO, WMEFOE - iHE)
iLEk (£5) 2H1d, MBIZFRARA TS S HEH OISy — > L WKL T, TR E 2w
WA SNLE oz, o, 25 LENZRETE R o720k L (R FITRREZ /225, 20
H ®percent difference MO H & LI L TR E W (A4 FAHFMIZ) T EITHTEEREEZEZ S
N IRWNIEF DN o7z, A CHEEDMRHIC 2 2 & MEERTOWEBRAES LK T 5 L omED
559 FRPRAOBETHD b7, WAL STOHEHTH A, WEMEIHELLIILAZ L
DEZONDLH, KNP SHONMITEZ LIETE R o7

(2) MEEHOELZBERTOREICDINT

R LM COWEMOREE (—30%) 25 WEHK2017 CP¥29) 47H10H ~16H O I8k
BTl S 7z EX200& AM140& O 57 2 B I2 BT e o BIAR I 1A B AR %
0.984 (p<0.001) OBFEZEHVHESED Sze LA L, HIEME D (percent difference)
1E. 297£59[%] (mean=SD, n=7) T&» ). EX200& AMI40THIE L7221 H 4720 o5z, B
£ Z30[%] CREUZLTH X L2700 & ORMI %A (EX2000HEMAAMI40D T & ) oK)
Wb LWbholz, TOZ Lid, WEMMA2015 CFR27) F12H 3 H~9 HOFEERIZBWT
FRED T % L723E12, EX200& AM140& @ 2 B o MHE L 02D, R1E ). B X £30[%]
(EX2000 I MHEAAMIAODZEN L D K) THo7zZ LIZHIAMITFLNE, ThonZ kid, B
HEEMA I TRBERIE L7206, 200 OB EE MK T 2 2 L IdWEECh 5 2 L &2RT,

I FH ORI X 2R MEOE N, EDO L) BB E 2R LR E LTAY Y 1 T5
OWE, WEDZDOTNIT) ALDPELL ZENEREEZEZ LML, TUT) AAIEHKA—
A= EVHACHESNTEY, —RICFHIIAR ST Tu RV, 2070, HEMRTH-TDH
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W) e MR EERT ORPUIHE L e LA T T LB, s, MHH & v o 72 RAFHIC X 28
JENDE R & NIRRT QR 2 8 U, @) 2 M2 8IS 5 2 L AIRHICEE L EZ X 6N b,

B AEIFETIE, WEMHEOFBNE L ) Bl S EEET O KGR 2 37l L 720 EARISR 5 5
EDF BN TS HROBETH 5,

(3) EX200& AMT40DSEAIEEDHEBRERDIREICDINT

Flo X512, BA L EEOMEERCllE L2 g Ml ik 5 2 L il ch 5, 22
T W OMEIRGEXEZRET 5. SHEH L72EX200& AM140i2DWC, il I A32017 (GF
1%29) 47 A10H~16 H O % [543 % 2 L1 & D M EHE X Z 8 L7z, EX2000H)5%
fEAD & AMI40D R Z B~ D IEIB = 0.850 X A-1107TH . Z DD AMI40DO P EEB A 5
DOEX200D W EEANDHE LA =1.139 X B+1601 TH - 72,

WX OF M Z MRS 2720, WaEHm201725 CP29) 47 H10H ~16 H D&l % HwC
B U7z RRREXE M L W 252015 (CPR27) 42120 3 H~ 9 BIZBI1F 52 AM140DHl
FEAE 2 EX200 0 @ AR L 720 1212, BAFIHZICB1T 5 AMI4012 X 2 5%, B X T'EX200
DOPEM & D7 (percent difference) #/R$ o HEBZEDAMILODEEKIE, EX2000 Z 1 & BIFIZ
—H LT3, EX20000EME & DD AMI40IRARETIX7H Mo & L T27.2(%] (KHOFD)
Tho72h AMI40IREH1E-4.0(%] (KT @FN) & KIRICHiINA Lz, 2O LIZ, TD k) ik
HREAHT L2 LIC8D), B2 MHEERZ2HVENNOBED T — 5 % ik - Bt L3 <
b EERRT,

18,000 90
15,000 ] - — 60
__ 12,000 | = Al 0 ¥
% 9,000 | | L 0 E
R 6,000 % d
3,000 H I H 60 &

0 |_| -90

oniSE 12/3  12/4 0 12/5 12/6 | 12/7 | 12/8 | 12/9
N &= x B A k. il

I ()EX200 @AM 1403 AT

@ AaM1404 EiE —o—EIFE (B[]t = (HaEH])
= (D -@) /(0D + @0 /2) ¥ 100[%]

—e— I {BE o = (B
=D -3) /D +3) /2) < 100[%]

12 HEHEXOFRAM (2015F12A3H~9H)
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(4) BBROVHOEHEFNZELRICEFZHHICDONT

W W A32017 CFR29) 47 H1I0H ~16H OEERICB VT, HREREOHHEOAHA £ Vid,
B TRICET 2R, BOEOBESE, FRZMTAD LT, WhEIAEREL Tw A/ FR
AR E L THENEZEZ 5N 1 HY2) OFEEKIIOWT, TREBAEEL R E 0%
491%] (K10H1 week) &R EWEZ R L7225 EX2000 4G EAH31.8 +2.7[%] (mean +=SD, n=7)
THHILa®25E, TOMHIFLTLIHNERVZT, SHONRZEIIBITS 1 HY720) DY
BRI, HEERELROZNEIRIFFAL NV TH oL VR b FRC, FHOEKIZOWTIE,
WRISEE LD ZN L ) 2R Loz b w2 b (K10 H A 75[%] 8 H) o HEHRIZ. WHA
RKERZIBINGEZHBR L T, 20 [REN L T oREBEA M FAE (8 1 RIHEEET
W) ] #2010 CEH22) e L. Tk, 68 2 kIAEERE 22013 (CF25) 4. 4 3 R ta!
W %2016 (CPH28) FIHRET A% E, FELOENM LA HE L2ELD M A% MR I HEAE L
THEY, AR BRI OWTH, ZEFH L)AL, FLAWPEBICH 5T TH D,
DX BERFIRICHEFET 2 RHEE OIBITBWT, HLRXVOEHTH o722 Lid, WHARKEKR
HBORIMNGEOFIRIC X 0 WA L GRS, BEEBLTERELTWE I E2RIEBT 5,
R, FHICBT 2580 EIE, PR TOWEES X OREEOIENIT L ) ARG E) =AY
LTWbZEERIET S,

W B 252015 CF27) 4F12H 3 H~9 HOFEBRIZB W T, A - IGBhRlskx #1522
HEEOHEDOAGAY A ViE, 5 - TRICET ZKH, BofofEs, FRZ2MEEO ST,
WHIITAEEL TR/ AR2ER I E L THENEEZ OGN DTH o7 72721, 2017 CF
1529) D o 72 H BFHERE IR < £ 05 SHECRENECOEE I L Twie, 1 H47:
D DSFEPRBIZOWT, HEHAEELKIR L ©0721329[%]w il (1191 week) %753 TH 0, 1E21F
FLANVTHole IO EIE, WHARKREKBZO S HRGEH) & OB HBIERIZB W TIIgEL T
WhE WD) FROERRZEMNT S,

F 720 2015 (ERE27) AFOFEBRICBIT S 1 HY72 ) oF5RHE, RaEEELE L L <,
FHTI21[%]EE. KH T26.7[%HETH ). KREZEVNDH -7 (KI1HFH, KH). “FHO®
I H BFHERED 2 CECOEEPH R 722 & IRHORMEIZHH I EDZ LT iah ol
ENRBENELTEZOND, 2O & HSHD 5 VIEHREHEOMMO720121E, BEESeIk
HZaE, PRTEITTUHNORHTICB T 2 2 M52 EARRNTHL I E2RRT 5,
HERIRH OBEPEROSKIZ NI ERET 2 0%, ERNICHSNICT ST, KR IL
DHEBHEE T L% EHRLMEADVBLETH S,

FRo X912, AEIEOMKRIE, REO G FRIEB RSB AICBWTERELTWE 2 &2 RE
L7z LA L. fEEoEmeEmEHBERE BEDEE Ny 727 727 v F V73N T,
PRI E T AN F— L EBNTANVF—DT Y NF Y ALV EL L, SEHEETALF—0
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R CH 2B OV T OB AT o 720 RIS MBI & ORE L BEICO VT, BT A
WF— LFERFICEZ AV F—IZOVWTOMF D BELEEZ ONL, T RO 2 EOFELIIN
—REHE1HTH D720, BEEN EOZOICE, Eb T OBFRBIPLETH L, b L
IZOWTIRABROBETH 5,

V. ¥&8

AWZETIE, WEOHEAFOSREICOWT, 2o ER (EX200. AM140) % Zh 2
N2 OEFHAEHCTIEL, 21 o ORAE OSBRI D W TEMl - BRES L 720
TSR [ O BB e Al IR R 2 IRE L. TOHAMMZ R L2, WERwD SHEd/NEA L
REMZIZIEBOSBNEZ EBL., €OMRERFEHMEEORERZEODOLHETLHZ &
LD, HARKERBOBREICBT 5, Wh EHEEREO S AGEEE QWA D TG
L7ze DTS, BIFZEICBVWTHO IR 57228, BLXPSHBOBEIIOWTTE LD D,

(1) MEEFHDOR—HERATOBEICDONT

A — AN B 1T 5 28 Dpercent differenceld. EX200T1.8+2.7[%] (mean=SD,n=7). AM140
T14+54[%] (mean=SD, n=7) TH Y. TNETNOEFEIZB T 2280 R EMIT. BHVIEE
T—H L7z T2 Eid, Wz HWTH A ORKZNE LSS, mRiEE % EMEICHE v
T HEOGRIGEHREOHES T A HE LIZAVATHE=-Y 3 Y ETRHZLRR LT

(2) MEEHDORLEZHERTORBEICDINT
EX200 & AMI40THlE L7z 1 HY72 ) o512, B X 230[%] R L TH X Z2,700[4])
bORMINLENE LI, SO L, Re2BE2 HeCRRENE LHE. Tho bz
HAICHET 22 L BN TH L Z L 2R L7

(3) EX200& AMT40DSHAEBOHREBRERICDNT

BR AT & O B2 2 R O IR EEFHC D W THI R R 2 IRE L7z EX2000 & fili % A,
AMUODPEMBE L7256, A HBAOIEERIIB =0.850 X A-1107, BAHANOIRERIZA =
L139XB+1601CTdHh - 7z T OMEIRR N %, HINCAT o 72 B HEEBROMEME I EH L7206, K&
CEZ STV 2 BHOWEMEFA L OENRIFIC—H L2 2O Lid, B s oM EMZ L
B A8, HEREXDSHHTHL 2R LT,
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(4) BERVHEMEFRNEELTRICETEHFHICONT

WD IR B A T L7 AEEX200THIE L 72 1 H 4720 o Pk Bud, £ 140k
WERETT2EERLZ 1LEAMOFEREDNTROLEIZB VTS, WEHMELE D FHAE#R LR O
BEHEBEFALAVTHo7z, TOZLF, RHARERZI IR Lz, BEO ZKIET)
wAL BIRRICBOWTEWEL TWE I 2R L7z, £/, HEMERKRH 2 &, FRTHITT L
HORFHTIZ B 2IEB 2 W3 2 &A% AR % S REEEOMIIARNTH S Z L 2R L
720

SHBROBEE LT, 1) LRmoBEEN OO 57— OFEMPLETH L L,
2) fREIIC BT B R R BIRO S BAE DML TB ). ZORERICOWTOER LM
HPRETHHI L, 3) BEMERIRH 2 & ATl I DAL O BRI IZ BT 168725, 4k
e BRTGE R AT T B 2 B mIICEHE 3 5 720, BEAT & OBREERIE 2 EMiT 5 2 & 235810
b7z,
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