I8 AR 2008;29:668-674

‘ J Korean Acad Fam Med

CH MO
AEHAMN A = O = X121 OlF|ZF O oo CtC
j — T E-TI-I'E 7|-||_-_§ o I:lejl ﬂEI ’ ﬂEI]-EI'——I EI'O-L
AANEw oj2ee g el 7y ol w
230 RET - RHS - 0215 - 0152 - HEX
OIHNA: K ES0] M2 4|0 M2 st S U2 ZYo XL UFED AL, AR MY ES2
2= R0 AILES 2AARICHE AZZ 0t UCH [Tetd 2Eugl HLSEE |I6HH dXass A0 2R
Jb A3, 015 SISHAE ANIZSHS FE6DI SH6ID BOHE 4 s Y0l BR5ICL A7 HA0A AE®
(Mini Mitter company, USA)ZH Q1E|D2HE® (LLC, USA)= M&tst MRIE S =X0| JHss J|722 EIHg D QAo
SA02 oz F IR EIYEE &1 2 A7e il MetM Relliet 8o & S&E2X0|2 HEEE
E0lot, & J|72H2 XH0IE Eorgr 2RIt UCH
gt 25 20AH1 OlAFSl Mol XA KIE THACZ BIQICH EIIKASE2 olclol S Hel SHZXDI(AUEIZ, AElDet
o)E = MEH0IA, 2EHHIQ) BTl MHIES(4 km/hr, 6 km/hr) o, ZAEE0] MHES(8 km/hr)E =85}
AUCH L2 MHESS ol= SO IIARMIE Solf MALRHEE SH6IN 22 2228 HAGHACH JARA
J12t & JHel SEAXD|Z X 222]2 A2HSE P60, 24240 EIYEE I, & SEAXD2F X3!t
o XO0IE AHIHZB UL
21k 2 AN AFZE F O SEZXDI0M SEE 2222 JIARAD|E Soff SEEE Z 22l A0I1Q IIoE
A HAZ [EIGCH T Z 4 km/hr, 6 km/hr, 8 km/hrQ AMISHS CHHY g 242+ AEI2H0| A 0.747, 0.785,
0.6772, AEITI2IZ0IA 0.617, 0.737, 053022 SHECZ KI5t ARABAHE BACH, F J|722 SFE AL
Ol 2 g0l 0.881, 0.927, 0.824%2 SHHLZ R2Ist A2AAHNE 2Lt
2E: 2 HANA AFSE 3 SEZXIN(AEIZ, AEID2tE)= L2/l S0 AMESZS BIleh)| 2t
SRAZAN RESICH
SA& OO ANES, 3R S&AXD|, BIYE, dEIZ, dE etz
web Ay o A7 229 2AL 248 94
M = AALFZFe FEs] 4, Bl A8 F= 3ol
o0 & AARE Pl wAse A7 A%
FAH L AA AA R A EE AL o o Bashv] nWe Fi, 2AWZE 5 AT
g et & A ES e, AszA = frite $5%, ItESdA e & Foy &, Bl vk
HEo] ed AP o FALFTE MAAA #3 e AA duA 2xeF vefo] Fgasith
B ABE Farrln D8 A 2§ P, BHE AABEFS 2P A9 e Pl AE A
9 AW 5 A%l tal ool AUtk ® 17e A S 3 2 ek A7) Aol lof o W
ol £5< s AA A S, A%, A B 8 F 24 BA6) gl AesAug wekel A ALgalok
o] BFETH vhH A A v &2 Hvh el A3 ek AF7HA Al e iy A S5 3t
Azt o Adaaae EdAz qEdan g Wil oA A #E AAgE 4], AASE A
22 5o FIAQ PRSI, Ave B, P B9
A AE 0] 23} Doubly labeled water ("H,'*0)Z% (DLW),
A5 2007d 89 239, 90U 2008 89 1% e ]Z R, Wafr( ’ )ﬁ%n]’jcf )
TJT_}L]HX]’I DX 1Z]'T:]_> 2 ]'T:]_ Qn:f 3Z]'T:]_ OXJ—Z]X]7]’ EE‘HEEE %ﬂ'
Tel: 031-910-7116, Fax: 031-910-7024 GAA &3 AL 28]l o] 2]9l = Global Positioning
E-mail: johnyang@ilsanpaik.ac kr System¥} Geographic Information System (GPS/GIS)S ©] &
B oERe 20004 AAvem SedTayn Bzd 93 alo] gAYl o] £3 BES gtobsls WY So| AW
A4

666 |EEERER

= 14-16)
ol 2% wygel ek



tARA ZIE JIEC2 SAZXIY| AEZ, AEITDet=0| ElFE

A9 WY F MY AHL ANBEY 27 Py
& WEAE AY BRAAL ) AR FFE W)=
e AolAW A Bkl glo] 1ol A AHg
710l Aloke] itk WH, AABE HEAZ ol &3
£ e e Azl A el AASERE o
e 5 A, BT glod ABA 24 Wy
o vlAA R el Aot

ARAQ) 24 WYEL iy sndoz wgd
St AYA MFES AFHL L HYES AT
A, Ul PHES ¥ &3} ARbe] Bol B3 3
3 A4 FAL AL AAol B Bed A
7 el ol tit e ek A4 A7 AL
Sl ATl duk

dEZE A A ol & FAAATIR, 2 A7)
o} BA7} 247}t 2.8x2.7%1.0 em’ 9} 17 g2 231, 7P S
Z1Fol ok Aol w2 W, dEZe BE ek &7
& A ek AW o] (omnidirectional) F274A] 7] 2
AT F-79 AALFe] FPdH e d9& F&st=
0.5~3.2 Hz9 Y& F359} 0.05~2.0 G2 HY A9
w49 A A AR o] (omnidirectional) &2} 7HA]
o|7]& skAIR, & Hfol A o] A<l 53] Wkt
ol 7179 & FAH U HEA R} 7
2l7]= WY A a2kt AHEAE A & AR
A epochyol A2 F2 A& tAdslate] F2de] 2

it

=

719} 7 7kel) BlEekE AABE oA 2HFS I
ath A2d Azt AFEE Fal A4, 29 5 9

=
Agagt=zE &3 7S 7] 72 0.25~25 Hzo F
B} 0.05~2.0 GHH 9 FAde F = T A
712 71EA o ® A AT FAFsIth MY 2 Apol2E
dE 2tz = gk HoA ] FA ARk A e e
’d(uniaxial) F2AA] 7] 2k Aol Tt

AR 7] A7 dE gt E oy AFoA 4l
AN&dFE S ol 1 HEE7 4FHA= # ol
2, Ful7t 7hesta A 4bEo] Helshr] witel 4
M= EEola, FgAT, AT, B F A g
T g A" 5 Ao a2y o] T B3
71 tigt Y E AFE A tFeR o] Fo A
7] W] g & EAE Ze SdlelA o1 A9E
JE AREsH = AV ok meka] F el el A
SAAA7 Y] B e Wt MER Festy, F 7|
kel zpol w7yt Zasith

2 AFE a5 UM AASEESE SHsk= b
o dEZ, dE aetre] FEd S ot nA}t sk,
AE| 7y} dE bz S gk HludomN, A

™ —

ol

o
a1

£% 240 Qo] ¥ 7172 Aol Bk
=13 tH

YA 5 20069 Heil ¥o o8 A2 5w 7 A
FAAI} 07 oA E Vo AL AR Flof, =7
A7} 42847 3 FBRAE 072 7P s of
got 2o A o) 1790 FAazte] Ao 7
AL, 30 S HE AAAE Akt

N={Za + ZB) + C}’+3

N=3 8% st= ATuEAe] F, C=05xIn {1+7)/
(1=}

y=71d & FBAF, @ (two-tailed)=0.05, B =0.10

B AT gAAE nde B, A% 49, 749
o 2] W] 1= 20~608le] A E M| A9
A2A AQAE Ao A

B AFdA ZNAEL 2 7Y 24272 F&
st v Agd 3 A9 AADES S BA
of 7FAEH7)E o] gkl At AW EHVO)= S48t
Ak AASE 3 A Arbake] vol, Ad, B4 ¥Y
ZAEE I 7], A, o Al B A, AdE
AASHA
1) SHLUXIT|: B AFME JEZY Mini Micter
company, USA), NE] 22 Z® (model GTIM, LLC, USA) 5
T7 FRAAAE ARSI THAE 1). B ATl A
AHE-3H A E] 18 Z(model GTIM)E o PO 2 oA
AL W7k JA e A, 2 AT 94 2 (cli-
bration)< &lloF dth= Hol MAHE 7T

TR A& S(liac cresy)e]] T2 A 71 E 2okl W
7k 2719 AEAAWZF 0752 5, BE e
A(r=0.74, 0.61)E.T} F&sltt= A FALe] BHaof ubgh
7k 719 gEo] e MER 4% 29 FEd 47
1A sA

Ae|zte] Af, Fghyol wal 7 7ol A" 3t
H7F AFS F asithad 2.

AHE iR 9 e Z7he] AAEFAA, AR
7} A1 & A7 A epochyol A 2] SHH 3ol Foz 8t
G, AA A ZIZEA L 1-min epochs & &2 3} T}

2) JIAEAT|: 7} B2 7] = Model Quark £, (Cosmed,

569

i o

M

d



Hyun-min Kim, et al: The Accuracy of the Accelerometers (Actical and Actigraph) among Korean People

= 1

e

A8 1. F 339 553434719
184 R&GEh AE 2, $: oA
aghE).

3 2. 9
Zube)
ERE

2 2 |

Italy) & A8t 3, 5 S2AA 719 S gotr
7] 9@ 71FEe 2 ARt

A7 9 28 BF APE viaa s AEsta 7
7ro] AA s FRIAT AA EF F oA =
7] B5E7F 7t BV BUdR o PFEHI) ol
At Yo 37 Fo A0y o]Atslera
(CO»e| ¥} H| & STt o] F AFA AH[EHVO,)0]
AtElo A a1, o] & T ZEe| 2 gibelth &y
1 gHY dxe s 2274289 dquAE Y7
u Foll, Aoizl Aba LMol 55 Fate] o A] A
& 5 4=y e sk

3) AMETY =B IAELS F 3 DAY AAS
< FY3A
2 GAY BgEre] AeEy} 27E5E] Al
Fo2 Uiro] Agstdla, 7t
<t o] Fo At

670 EERE

t}. olo] m2W, A7]d dFel= £EE 50~ 100 m/min
(3~6 km/hr) 2.2, Zg] 7] Tt S5 134 m/min
(8.04 km/hr) o] o2 A oatith? wpeba] o ol
Me, &R 2ASFss BEd7|e $He 2 &
Z o] Z7he] $58 4 kmhr, 6 kmhe2 2% 8193 31,
Z7]1&5o] AAYGEL 8 km/hrd] £ 2 ZAA3Y ).

E 7} AADE Aol 1279 Y AVE S
g, ol /1% A7 7 B AALE Aol
o 137 Fool EES 1D, A4 Ak A 4EE
o Age] AASTE A7 AHE Mo Han
4 717 gdol e A NS AAZ U=
igon, 2k 4 g7 32012 ol gaaith

4) TAEN: AF59] B4 SPSS (Statistical Package for
Social Science)/PC version 11.0 for windowsZS A}-&3}91 2,
T AR L P<0.05E V]FEoR 3T

AT Are] 7124 EA ] e e, ¥ fhmean),

- o

[0

¥ ¥ A}(standard deviation)S AFE3tR 11, 2+ T2 71A]
718k 7k 2T 7|3 S gkl & K] 9kl dig- R
7% (paired-t test)= APt o, F F2HEA| 7)< 7}
2wA7] 34, aga SRR 7] ke ARAAE B
st FojE g 4 FAS AP

Z I;
1. Qiekt 712 &8

AT A 30 BT gt glo] AFE A
ottt AT WIAES A 1%, AR 9P R F
30 o) o, Hi AE L 3324884 (HY: 24~564])0]
At H AFL 163.9648.6 cm, FT A FS 61.79+
13.7 kg, B AD LA FE 22.8+3.8 kg/m o] JTHGE 1).



0y
o
ra
fo

D JARA ZNE JIECE SAZKIY| AEF, AEIDeHE| EFEE

Table 1. Characteristics of study subject.

Subjects {n=30, mean+SD or N (%)}

Age (years) 33.2+8.8
Sex
Men 11 (36.7)
Women 19 (63.3)
Height (cm) 163.9648.6
Weight (kg) 61.79%13.7
BMI (kg/m’) 22.843.8

Table 2. Measured calories by gas analyzer and two accelerometers

according to each physical activity level.

Measured calories (Kcal/min)(meants.d.)

Physical activity

Gas analyzer Actical Actigraph
4 km/hr 3.1+1.0 2.8%0.8* 2.3%1.2
6 km/hr 43+1.3 42+1.0% 47+1.7
8 km/hr 6.9%1.6 8.4%1.6 8.8%1.9

*P>0.05 by paired t test between measured calories by Gas
analyzer and Actical at speed 4 and 6 km/hr. The others showed
P<0.05.
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Figure 3. Correlation coefficients between calories between gas
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ABSTRACTS

The Accuracy of the Accelerometers (Actical
and Actigraph) among Korean People

Hyun-min Kim, M.D., Yun-jun Yang, M.D., Ph.D., Young-
suk Yun, M.D., Ph.D., En-suk Lee, M.D., Ph.D., Dong-en
Lee, M.D., Hyo-jin Jeon, M.D.

Department of Family Medicine, Ilsan Paik Hospital, Inje University
College of Medicine, Goyang, Korea

Background: Nowadays, decreased physical activity is
considered to be a contributor to increase the prevalence
of many diseases such as obesity, coronary heart disease
and so on. Many researches demonstrated that regular
physical activity reduce all cause mortality. To increase
the physical activities of the population, accurate esti-
mation of the activities is needed. Actical and actigraph
are confirmed as accurate tools to measure physical acti-
vities. But the target populations of the validity studies
were not Asian people. Therefore, the accuracy of the
accelerometers should be confirmed in Asian people. The
accuracy of the tools could be different. Therefore head
to head comparison study between the tools would be
needed.

Methods: Thirty volunteers from the community, ages
over 20 yrs, were recruited. The participants put on the
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two accelerometers (Actical, Actigraph) on the waists,
secured with elastic belts, and performed a session of rest
and three structured activities (two walking speeds, 4
km/hr and 6 km/hr, and one jogging speed, 8 km/hr).
During each activity, expired respiratory gases were
collected, and oxygen consumption (VO2) was measured
by indirect calorimetry (Model Quark £ 2®). The calories
measured by gas analyzer and two accelerometers were
compared by correlation analysis using SPSS program.
Results: Pearson correlation coefficient between gas
analyzer and two accelerometers was calculated at three
structured activities. The r in Actical was 0.747, 0.785, and
0.677, at speed of 4, 6, 8 km/hr, respectively (P <0.05),
and the same measures in Actigraph was 0.617, 0.737, and
0.530 (P<0.05), respectively. Pearson correlation coeffi-
cient was also calculated between the two accelerometers,
and the r was 0.881, 0.927, and 0.824, at each speed.
Conclusion: The Actical and Actigraph are valid tools for
measuring physical activities in Korean people. (J Korean
Acad Fam Med 2008;29:668-674)

Key words: physical activity, accelerometer, validity, actical,
actigraph
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