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Classification of the intensity of physical activity measured by
using Lifecorder among school-aged children: A review

Keisuke KOMURA '?’, Kojiro ISHII %’

Abstract

BACKGROUND: Lifecorder (LC; SUZUKEN Co.) is a widely used accelerometer in Japan. The intensity of physical
activity (PA) is scored eleven activity levels (level 0: rest; level 0.5: micro activity; level 1-9: movement) of LC
score. Based on the report of Kumahara et al. (2004) , that demonstrated the relationship between LC score and
metabolic equivalents (METs) among adults, LC1-3 is defined as light-intensity physical activity and LC4-9 as
moderate- to vigorous-intensity physical activity (MVPA) . However, some studies applied the definition for adults to
children. OBJECTIVE: This study aimed to review the previous reports that classified children’s PA intensity on the
basis of LC score, and to provide suggestions for future studies. METHODS: The literature that analyzed children’s
PA intensity according to LC score was reviewed using document-retrieval system, PubMed, and Ichushi-Web.
We selected peer-reviewed articles and short communications. RESULTS: Three English-literature articles and 16
Japanese-literature articles met the adoption standard. Fourteen articles focused on METs of children and defined the
threshold of the LC score. Nine of these articles classified >LC4 as MVPA. However, 5 articles classified children’s
PA intensity according to the classifications for adults provided by SUZUKEN CO. and 4 articles classified children’s
PA intensity on the basis of the relationship between METs and LC score among adolescents or adults. Five articles
defined LC score on the basis of children’s movements such as walking and running. Previous studies have reported
that children’s normal walking speed and METs were 77.4m/min and 3.2METs, respectively. The LC score that
was acquired by substituting those values into regression equation based on Adachi et al. (2005) was calculated at
6.2. CONCLUSION: Approximately half the number of the articles that classified children’s PA intensity by using
LC applied the definition for adults: >LC4 means MVPA. We suggest a more appropriate classification for children
than the classification previously reported, i.e., 2LC6 means MVPA and movements in addition to normal walking. In
addition, on the basis of the knowledge gathered from the previous reports, we suggest that the validity of the LC
score for school-aged children must be examined in future studies.
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AR, FMAECOEHEHN L L2 EER
EIWALTE BT ENTWAEY . Yo 3 7 0 E
3113 ActiGraph GT1M (ActiGraph#t) % #h &, JEH
WMz TFE, REIZESETHE % ActiGraph GT3X+
(ActiGraph #t), Actical (Philips Respironics #t),
GENEActiv (Activinsights #f), AKBERIHE 225 T 5
activPAL (PAL Technologiesth) 7% &3 5. —J7,
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O YA~V AS THE), Actimarker (/89 = v 2 B4,
ActivTracer (GMS#L), VIM (=4 70 & h— %) %
EWEICHHINTBY, HTY Lifecorder IZEH D
g CHE SN AED 1 > Th 5 Y.

Lifecorder (LLF, LC) 1%, 0.06g75 51.94g (1.00g
AHHEET & FEOMELE) oo n#EERSS %
2Hz THE§ 5 1 BINAEET CTH 5. MAEERFTIET
FUTINY RISZAT 4 )VF = Lo TE S, FHdL
EnsY. LCIELIFIZZT % 4 D o i i 3 5 o By il
# 4§ 5 ; threshold 1 (TH1): 0.06g, TH2: X —71—
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X, OO 1 E%EHBLTHH1L5BUMNIZ2HH % 7R
L WVIEEE, oD 1 HEERYETY.

INFET, BN BIOWEEY 2R ELT, LCE
HHELRETIL Y FIVEEEM 7T A b OfESRIER
wAYE S, LCHEE & METs (metabolic equivalents)
EDOBBABEE SN TS, FARIHEREICE LT, W
E 5 RIEED (moderate-intensity physical activity ; AT

MPA) (£3-6METs, =i & AIGHE) (vigorous-intensity
physical activity ; LN VPA) (26 METs PL I, 56 &
1K i By (light-intensity physical activity ; BLF LPA)
3METs Kiiii T, 70, B ATEN % B < S4TGB (1. 5METs
2L HIRED)) LERSN, ZOEZRITF RGN
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BONTWEY. Lzht> T LCEHMH L 2EN % < (1,
Kumahara et al. *' #%%12, LC1-3%#5iE, LC4-6
= HEREE, LC7-9% B s L C B IRIGBI®EE jIl o 547
2ToTwah, LaL, BEXFHRELZGEIZOEA
E RO ZAE BRI IG 9 5 LCHRE D #iFH % H L C
HAKTEERE N OB % FEM L T AL R s Y,
REL720) OFFHRIANVF—HEEB L OEH O
PVF—HEEIL, TELOHFBALD bEnz0,
WADLCHE L METs DEFe & filEE L T2 X 8
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MHEEEH L CBLENH L. 22 TRIEIE, 1B
HAENZIZLCEMEH L CHREEIEEZEL I LT\ 5
MXELE2—L, ThECTOMEHEZERTLEE
b2, SHROBEL ML RTIEEHE L2
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LCZ M L CIRE (UNFLEEDS 6 4E4) OB
B & M5E L 72028122\ T, PubMed B & UNE S Jui
FEDT = R=2AEH W TR IT- 72, BREICH
Wz F —7— FiX, PubMed 2B\ Tlid “Lifecorder OR
accelerometry OR accelerometer” & L, 7 1 V% —#%
REZFIH L CHRBEOFER T 6-12/RITK Y AATZ. B
S JuEERIc BW it “(9 14 73— 4 or Lifecorder or
HARIEE)) and VN or &b or /NFA or BE)T %
F—U—FEL, KYAHRRETHEERTIZHE L7
20154 6 H 4 HIAE T PubMed Tl 12581, E&Hd
HERETIX 1075 O LS S 7z, BAREY 2 BRIREE
#13, 1) Lifecorder #fEH L TW5A Z &, 2) KIGEHA
FERIR T 2 LCHED#HIF 2 gk L, TOREE I E-
THREE Z5H L CFHM L Cwb 2 &, 3) WEZx
Sl Lz cdhsrol, 4) EFNE0BEERCE
FERTHLZEEL, FNLOEMEHEHIZE VLD
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vigorous activity (LC7-9) #{4 L TLVAKumahara et al. YD #EE—BL

1=
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moderate physical activity (LC4-6) LTUL BKumahara et al. Y45%&
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THEL TV LIHZE4HE"™ ©9 5, 3METs L k
O HREE) % BT 5 B S RS SE) (moderate- to
vigorous-intensity physical activity; L ¥ MVPA) # LC4
DEEEHRLTVAIZEIZ IR O Thotz. 2D
WoHH, WEMTOBEEEE L TMVPAIHYST
LLCHEZ 4L EEER LA CHIZEHM o 1 FD
ATHo7-.

—7, WEOMVPAIIHY T 2 FARIEE)HEILLCS
DETHDEEFRLTVLIRIZLAMmD D b 2 5H>
Thotz, INHIF2MHE LBEMITOMMEEEE LT
FHER DTNz,

B o3P IIEHERRILIIR STV R o
7z.

B, MVPA ORE#EZ2HN 2 CHEAMATEYOIEH#E b 3 E
LEFfi L T 72did, 14D ) b 3w THh - 72,
NS DOWZEIELCO-0.5 % FEAATEIE L TH8EL T
7z,

2. BEICEB LSS
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LC7T-9L H L TWAMENIMO ¥ Tho7z. Th
53, BWEEANRELTT 14—V FTOH - ETA
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FEATNEEFTEADHEAITT S HE (Preferred Transition
Speed ; BLFPTS) 2B 5 HRIEEREIIBB L £
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KEEFR KTt > % —(CDC) B L UKREAKR—
VE4 (ACSM) D HEFE (recommendation) ™ 73 & -
P THBY, ZoHIED T, [Moderate physical
activity 13 3-6 METs (fBEHEAY 2 i N D BEE3-4~ 1 v
L) OQERIEHTH D] LEFRS N, MPA DR
R ARIZEDE S22 28, BAED [MVPA X
SMETs LA LD BRIGEN TH 5 | & v ) Lalilakic o 7%
BoTwh, BEHi3-4~ AV IEHE4.8-6.4km 1A Y
L, 1Z&I1ZED#EE (moderate pace) ~ & T Hv R —
A (very brisk pace) D#HA4TEFE%ETH 5. MVPAIZ
X3 BB o 72 RICIE, HAEEOHS O [
TR ] O % ssELL Eo B RES) & L CHEdRd 5
EVINEZN Dol DD, FKEETRE T

AHBIZIE, METs OB, S22 TR L, BfEOB &S,
SOHETAZLELEETH 5.

AR THRIRE N 19D H b, BEDNK - EITOH)
TEIZEH L CLCHME L EF L T\ A WF7RI1X 5 (26%)
Thot. TOHILIMP L, BEEzARLLT
T4 —=)VFTOHK- - FEFTALE-NELCHEEL OBGRE
et L7z @™ =51 L, STREE*LC1-6, #&k
DHETU ERLCT-9L 5 L T/, KEBM™ 1,
FIRIEE OB RIRE & Vo T BIIRIEZ I TR, o
£ GEWERIEHEI S E N2 T T bt o fo—
HOWGEIERHEEZINZ 5 2 EPERNGFRIZ O 2
% & LT, Active style Pro HJA-3501IT (#4210 )b
A TH) B HWTIREDOSAT L ETOHG & A7
CDLHZ, ENLEFETHEMPS e v L%
BEOBLITBIS~T — ¥ k3 2 L1E, FEEOA 21—
TVEBERTL, ARG T A= RNy 2 h 0D,

ERORNAL N & o THE S T2 HEA R L
L7z BT A= FELCHEORYFNR L, R R
EakRE L GRESAT, PTSHOETAE - FBLY
METSs % 55 L T % PyLmh™ & 3k1c, #i7- 7z ki % (
B L 7oA R AR SITIR LAz, R I X - T s h
TV L EFESRITHOMEX, BELSEKOFIETT7.4m/
min , PTSEFO#EIX110.3m/min TH Y, METsZZ
NZFN3.2METs, 5.1METsT® 5. ZOffilx, B&E%
%4 & L7z Maffeis et al. ‘2 & o THGE ST A 1H
(75m/min 2% # 3.5 METs, 108m/min 7% #5.0METSs)
CIRIZEBETH B, BEMERED LCHEE 2 B2 ol
A LHEET B &, WE AT LCE.2, PTSHA

#£3. FIM™ OBESHTHELOPTSORE, METs& Rt OEIBRD SHE L/ZLCIEE

BEST PTS
#EE (m/min)  METs LCB&FE® EFE (m/min)  METs LC# A"
B F (n=12) 68.2 28 1023 40 —
PR (n=12) 78.3 3.3 6.3°/6.2° 1105 4.9 8.1°/8.0°
BE4E(n=12) 85.8 38 6.49/6.2¢ 118.0 5.7 8.24/8.1¢
£k (n=36) 77.4 32 6.2°/6.1° 1103 5.1 8.1°/8.0°

% TP DBESITHRLUPTSOEEE, BRIt OEBR 1AM TLCREEZEH.
b /N3, 4AFEBF y=-2.5052+0.15380x-5.2620e—-4x"2 (y: LCEEE, x: iR (m/min) LA FEIHE)

° INE3, AFE I F y=-2.6013+0.15187x-5.0846e—4x"2
4 I\t 6B F y=-4.9462+0.18850x-6.5410e—4x"2
e INFES, 6L F y=-5.6630+0.19737x-6.8578e—4x"2

BRIV, 2EEER R ELEERXNEN =0, ERLEDLCHEFHELTLVL.
ERUNEI-6F4%) DLCEEL, /NE3, 4AFEDRIFHICRALTHELS.
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&, LAY S 1 AEES S 6 EEDRFER L IHLT
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