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PAEICBI AR v 7oy Fu—2a (BT, MS) oH5ERME, %212 Dual
Energy X-Ray Absorptiometry (ULF, DEXA ) % MW/ CT 12 & ) llE S 247
B2 WBIRIIER (LT, VFA) (BUF, % &®T CI:VFA) 100 cm’ 2 BE&MEE LTw
203, MRS - RSB CIEMS Y L OB T A IE L, BHES5 om, &l
90 cm P& MS ORBELEE LTwa7,
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2) MEEHIEE%E

MR E & LCid, MR (BMI25LL LA D %fat 20% DL 1) #AER: (BMI25LL A2 %
fat 20% A:ii) FEAUIRGRE (BMI25AH 222 %fat 20% LL 1) EHERE (BMI18.5LL I~ 254
H0 %fat 20% Ah) R (BMI8.5AKI 22D %fat 20% Aiili) O 5 X45& L7z,

3) MOI & UEHK

BMI 1Z3%f L T %fat 235\ EEAUIR % JliH 9 5 72012 MOI % 3k 72, MOI= %fat+BMI™b
EEFL, 5EREFHIER log%fat & 5 BFEH] R logBMI & D)5 log % fat = a + b x logBMI
PHESNTbEE MOI DR EXFHE L THW .

REFHIZOVTIE, D logBMI & log%fat Z 5 LS 434F 72 B4 58 [X 5545 2 SE 3l <AL
HEETEIRRZER L TRD B HiEE 2 logBMI & log%fat o FIAE 2 4l - T\ 2 Ve
LTRODFERDY, 200K EIOWTORE 21T 720

F 72 MOI O S 1d % fat15 2 120 % Aiifi O P-4 fiti & v 72,

4) eVFA &5 ICH T -IEEHEX S & DA%
5 BEIC U 72 MGk E A e & S1025H 9 % e VFA & ORI O W THGE 2479 & 41
e-VFA & MOI, %fat, BMI & OHIBBFRIZOWTOME 21T - 720

5 BBV Th
WeEHEATI21%, Statsoft #1 STATISTICA0.3] % Hv 72,

6) fRIERERE

ARIFFEDFERIZ D72 o TIE, 20174813 R BBERFIERRL AR R IR N e R L
T B EFSRITZEARELRAT | SRAmF170037%, 20184ELAREIE [)A %1*%7&*“)&’%?@‘% &3 HhkgE
fBisE AR M H 2 | 55201800575 (20184 5 H10H AKGR) 12 & 0 KGR & 2T 72 B ICFEh
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BFAEA33% DN = SD, T5%MH, 50%1H, 25%fHI3FE 1 D) TH b,
%8B, MOLZRKDBHI2ODREFHIL, BhT 51552340 K 22052 110MF 5N

1 EAXHE

I H FEy SD 75% 1t 50% fiti 25% 1t
Eily OR) 19.8 1.3 21.0 20.0 19.0
B (cm) 171.4 5.9 175.1 171.2 167.6
HRE (kg) 64.0 12.2 69.1 61.4 56.4
BMI (kg/m°) 21.7 3.7 23.1 20.9 19.3
%fat (%) 14.3 6.6 16.6 13.0 9.8
MR (%) 88.6 7.4 93.5 90.0 85.2
FEE (%) 4.8 0.3 5.0 4.8 4.6
MOIN2.11 0.02091 0.00603 0.02456 0.02062 0.01708
MOI"2.34 0.01034 0.00305 0.01228 0.01018 0.00834
SMI 7.9 0.8 8.4 7.9 7.4
R (kg/m?) 1.9 0.3 2.0 1.8 1.7
RS R (kg/m?) 7.8 0.8 8.3 7.7 7.2
TR (kg/m”) 6.1 0.5 6.4 6.1 5.8
VFA (cm’) 32.5 28.9 40.5 24.5 14.8

ik J1433%

log%fat = -2.010 + 2.3435 * logBMI
FBB8:r = 0.94186

log%fat

132 134 136

logBMI

1.38  1.40

144 146 148

@ 95% {SFEX

1 5 XA5DMEEHITESR logBMI vs. 51X 40 B H|E R log%fat
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log%fat = -1.701 + 2.1113 * logBMI
#8B8:r = 0.72408

log%fat

1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65

logBMI N\ 95% (=R

2 logBMI vs. log%fat D&EIFIH

F2 BMI 2HVERBHHEXSHD BMI, %fat £ 0 n#, n#HEE

L 5 BMI (kg/m’) 9% fat n %%
X455 Sy SD S SD FEI HE
& 17.5 0.7 9.5 3.4 57 13%
it 21.2 1.7 12.9 4.4 318 73%
bt 29.0 3.8 26.3 5.8 58 13%

ZEnH, R1LIIMOI2. 118 X O"MOI2.34& L CRt# L 72,

2) BEHEHIEXSRID BMI $ £ U %fat

BMI 2 & 2 0w E X s (G, FEde, W) 5o BMI, %fat O P £ Bi#{R72 (SD)
BLUn#, nHEAIL20E) TH D,

72, BMI & %fat & F w7z JBiH e X s (-, B BB, @SE, B o
BMI, %fat OF¥y +fE#EfF% (SD) B n$, nBHEIEIOMY TH 5,

3) MOIZEH®D = DOEIFRDIER

5 B 5 2 X 351 logBMI & 5 B % [X 5551 log % fat 2> & 3K & 7z Ml Ji 1S log % fat =
—2.010+2.3435 xlogBMI, AHBI42% r=0.94186, p=0.00000TdH - 7zo BATKIEIK 1 Dl
DTH5,

logBMI & log%fat 7> 5 K& 72 Bl gt 1% log%fat= —1.701 +2.1113 X logBMI, HH#4R%L
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r=0.72408, p=0.00000TdH -7z, BAXKIZX 2 DHY) TH %,
B, K1 TEREEHI2.3MIM 2 TENREELD2. 11 R >F b T A s, MOI
W2 2 DONE FREITHET 217 5 720

%3 BMI & %fat # AV - BEEHIEX 251D BMI, %fat £ n & n

=P
A BMI (kg/m’) % fat n 5

X4 Ty SD Ty SD O HE
FRcN 17.5 0.7 9.5 3.4 57 13%
Pt 21.0 1.6 12.1 3.4 294 68%
R AU g 23.3 1.0 22.9 1.9 24 6%
S0 MR 26.6 1.8 17.4 1.7 8 2%
et 29.3 3.9 27.7 4.9 50 12%

#4-1 %fat X253 MOI g6 & ' n & n HEE

TR 5 Motz 11 n
e D K W

109 A:Ji 0.01548 0.00462 115 27%
10% LL_F15 % it 0.02115 0.00425 170 39%
15% LA _E20% i 0.02433 0.00477 73 17%
20% VLI 0.02539 0.00615 75 17%
3 MOIN2.11 % W A 5A1E, KFD %fat]15% LL 20 % A1 o 35 MOI i50.02433

% L4 MOLfi &+ 5.

F4-2 %fat X550 MOIES LU n # e n EEE

FRIRI R Morz 31 n M
Ty SD Sk W

10% i 0.00787 0.00247 115 27%
10% LA _F15% A 0.01059 0.00232 170 39%
15% L F.209% i 0.01196 0.00260 73 17%
20% VLI 0.01200 0.00333 75 17%
1 MOIN2.34% FHW A 351, KT %fat]15% Lh 20 % A 33 MOI iE0.01196

ZILHEMOIEE T 5,

4) #PE L 7= %fat ¥ & MOI DORI%R

%fat #10% A1, 10% DL 15%Aim, 15% PL E20% £, 20% L Lo 4 X450 L, MOI®
2.11& L7286 @ MOI = SD &34 AEidsk4-1, MOI'2.34& L7864 ® MOI = SD & 3%
M ANBUIFEA-20 ) Th - 720
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%8, %fat FE15% DL 120 % Adiiki o MOI % 24 MOL i & L7z, MOI'2. 1192k MOI
fit130.02433+0.00477 , MOI"2.340%:# MOI fi£130.01196 = 0.00260 T & - 720

5) 5 K4 DORREHE & MOI DRk

BMI & %fat % fift 72 5 X5 ONEGGH 2 & MOI + SD 1Z££5-10:# ) Th -7z, 72, BMI

& %fat Z P72 5 X4 DM H & & MOI'2. 118 & 1Y MOI"2.342> 5 3k @ 72 MOIfiEIZ DWW T
Y7 xDEEWEEIT o7,

B, MOI'2.110¥6, BEAUEGE © MOILIZ0.02992T MOI"2. 1190 2:# MOI fiti%0. 02433
% ElloTwiz, 72 MOI2.340 %54, FEAUIEI# @ MOI 130.01451 T MOI"2. 34 Ak
MOI#1%0.01196% - [al > Tw 7z,

6) REEHEXDANC 2 DO MOI FEEERHEE H L UEEBELL EE DR
MOTI"2.11% H\W723&1336-10# ) T, MOI'2.34% W /=4133K6-208@ ), #4
P E DRER TIIILTH B AR ANTRD Sz,

7) BMI & %fat & B 72 BEEHIEX 251D VFA
BMI & %fat & FIv> 72 B 2 X 5B 0 VFA CTld, EMENRE L 2513 VFAIZEL &5

#5-1 BMI & %fat Z v 7= 5 BRBEREREHIEX 550 MO g6 £ U n & n HES

5 By B MOI2.11 MOI"2.34 n#

55 Ty SD Ty SD e
i 0.02275 0.00809 0.01179 0.00421 57 13%
P 0.01964 0.00527 0.00976 0.00266 294 68 %
B AU i 0.02992 0.00348 0.01451 0.00181 24 6%
T2 Dt 0.01725 0.00229 0.00812 0.00116 8 2%
JIES 0.02260 0.00378 0.01045 0.00195 50 12%

#5-2 BMI & %fat Z v 7= 5 ERBEREHIEX 550 MOIN2.110 2 = 7 = DZEHEHER

b A X 25 A i BRI Sar i Wi i
— P39 0.02275 0.01964 0.02992 0.01725 0.0226
g 0.004242 0.000012 0.132820 0.999952
R 0.004242 0.000000 0.828958 0.014582
B AL i 0.000012 0.000000 0.000003 0.000012
B2 M 0.132820 0.828958 0.000003 0.160238
I 0.999952 0.014582 0.000012 0.160238

1 KFISE 5% Kl TH o



TERERH B 7E

#3& How

#}5-3 BMI & %fat Z v 7o 5 BRBEAERHIEX 550 MOIN2.340 2 = 7 1 D ZELHLEHER

b= X 5 i e R AL ot ST i IS
— Il 0.01179 0.00976 0.01451 0.00812 0.01045
e 0.000063 0.003399 0.017725 0.191200
PR 0.000063 0.000000 0.613032 0.629315
R AL 0.003399 0.000000 0.000004 0.000001
ST g 0.017725 0.613032 0.000004 0.312057
JHEL i 0.191200 0.629315 0.000001 0.312057

i 1 RFIIERRES % Rl T o

6-1 BMI & %fat & B 7z 5 EXBEAEAHIE X 2 5l D&% MO fERE & & ULLEE

E=
5 BelsH 2 MOI 0. 01196 MOI 0.01196L4 L 7 &t
i 31 26 57
P 232 62 294
B AU i 2 22 24
S N g 8 0 8
JIi 40 10 50

W1 ET7 Y Y0425 69.1093, df=4, p=0.00000
7 2 MOI"2.34, MOI 2:#:4i0.01196

6-2 BMI & %fat & Fv 7z 5 EXBEAEAHIE X 2 5l DA% MO fERE & & ULILEE

&2
5 BeREH 2 MOI 0. 02433 i MOI 0.02433LL 1 T At
LR 31 26 57
i 233 61 294
R AL i 2 22 24
R b ekt 8 0 8
I 40 10 50

E1:ET7TY O h 425 1 70.1385, df =4, p=0.00000
7 2 1 MOIN2.11, MOI 3E#:4#0.02433

R7-1 BMI & %fat & v 7= 5 BRFEAEEHIEX 750 VFA

5 Bl E X 5 3y SD n#
IREn 15 10 57
e 23 11 294
B AU G 55 24
B AT N g 46 8
I 95 36 50

7E : VFA O Bifi7 i cm?
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R7-2 BMI & %fat % 7= 5 ERBEREBHIEX SAI0 VFA D = 7 1 DZELERER

b= X 7 7kcn i B AL ST L il
— VIl M=14.7 M=23.2 M=55.3 M=45.5 M=94.5
RN 0.010725 0.000000 0.000051 0.000000
i 0.010725 0.000000 0.005350 0.000000
R AL it 0.000000 0.000000 0.698432 0.000000
ST 0.000051 0.005350 0.698432 0.000000
JIE i 0.000000 0.000000 0.000000 0.000000

i 1 KFIXEFRER5 % A T A B

VFA = 12.095 + 1974.1 * MOI"2.34

#8BS:r = 0.20829
p=0.00001
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3 VFA vs. MOIN2. 34D &

c BT B & BEAUIE T VFA Iz LT 7z,
HE«?E#UEE SO VFAIZOWT Y = 7 = DEEILE 24T o 7288, W0 B & RAUIE i
T OREEADLD BN 5 72,

8) VFA & MOI, %fat, BMI & DOAERIEE 1R

VFA & MOI I3 B3R %074%0.20829 L AR TlEd 2 AMRNETH - 72 (X¥3),
VFA & %fat IZHI B4R %EA%0.93792 L B WETH > 72 (K4) o

VFA & BMI (3 HIBIFR%£%0.88329 & B ili T - 72 (IX5),
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VFA = -25.77 + 4.0858 * %fat
FHES: r = 0.93792
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TWBIEIZHLTREL DI 2352 L h b, HAEFMEIEML T2k
% B IMEREIC BT OMEIHER S hTwaY ) £ v E— 5 2R V7 VFA
OHEFIZE LTI, 4 219 » 255 L7z VFA OHIZEIZHH L L 72 HDS2000% Fl 7= 3¢k & L
T [DUAL £ ¥ ¥ —% ¥ R & 5 NIBIRIGIE O 4 HITE & 5285 MO —— 2 &
KV v 7 vy Fu—a L RYBIRELS OB 5" 255 555, —IIZE L L
%775 720 TANITA % inbody #:Cld, H—EEEAKME 2 88T 2 BT~ L F Rk
VT, TERCRI ORGP R AR R 2 M E T 2 AR S hTwb, 20T VFA biEs
FTAHITELHIEEINRTWALZ L0, %fat & BMI % JH\» T inbodyS10T/R & 7z e-VFA O
AT o720

F 72, G E O IR > T %fat & BMI % i o 72 Ui 52 12 B Ui o B & % I 272
Wt %175 720

BMI ® & % 72 g o i 31E, REMTIEE2 513% TH 555, BMI I %fat &
MZ 2 L33 DmY TR 6 %, R0 2 %, iE12%0at20% & B 2.
WEDIIIZ31F B %fat DIEHEIZHF 5 72 b DIx A AS, B AU B3 2 Sk
25, 20% P LA IO L LT OB 175 72,

1) MOI OREFEHIEIC & (3 Bk

MOI i BMIIZH LT %fat O BEA IS 2 568"Y Th 0, S HILEIENIE15% Ll 1
20% A A H MOIL D IEHEME 2 Jesd 723, R E FHUFICHMEMHENE D D L V) FEsH 5.
MR TIED HAS, £5-2LFK5-3T [ vs ARG | [HEHE v AL | CHREFISEWAD
Hoihize UL, SR LH IBEVERICER L7z MOL O TIREETRVWEE X 72,
7, F6-1&FK6-2BOTH L 2RE RO, HHERE T MO EH#EMEY L (Mg, D
) MOIEHEMEDIT (LA, DUFEE) OEN 1 ADADETH /e TNHLDOTEDND,
NREFEH2.11F72132.340 LB 52 REPIIAFICHETIZEVEE 272, K1 L2525
M 1 OMBERBAE N Ens, 200REFEHE LTHEEMIZ2.MEHVwE I EE LT,

P R B R E DD H MR T D A4, BENEGEEESL LR, SBfEEEE)
FHETH D Z RSNz,

#5-2 & £K5-3T 5 BREHIE X 45l 0 MO EIZ DWW, ¢ vs 1‘%‘% 4 vs BRAUILGS, AE
AE vs FRAUIEE, BRAUIEGE vs W82 BB, BRAUIEGS ve A IX 3l L CTH BEZEDSRED b7z,
Uz &hs, BMI & %fat %%ﬁ&é‘b)@f:*ﬂ%OD%ﬁE’éﬂk LTMOIPEHETH D,
MOI Bl e %479 2 & &), BMI & %fat ZflAGDEHIENEELE 2 72, B
L7280, [ ve RNTIEG | [HERE ve JEGG | CHEBRIGEVWA R LN/ Z LIdSFICEHEE

THWEF 272
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2) AE—H2ZEDSHEES N7z VFA DEK

inbodyS1012BWC VFA ZHEE LTV 5 A A = A AL A SR TWARWA, ET-10iE
0, BERIEGS & AT IO VEA EASEEE L TwWB 2 &0 s, AR HEESfThhTwnd
EEZ 7. RI200, =7 2 DOLELEIZE W TR & Ao VFA il <
DHRATEAEDGRD LN 7275, BT ONEAI8 S & D ladroleicd b 2 7,

VFA & MOLI3A BB BRI D 5 2%, MBIFREAHN0.20829 & AKX Z & 2 & Fi] Il fiE 12K
WEFEZ 72 4 D%fat & VFABICH BEAEDTRO HNLDIEURTH 205, MR
0.93792% JEHITEHVETH - 22 5, %fat 7> 5 VFA ZHEFHS 2 Wl a3 % 72 Wl getk
AE

72725 N BERR 2 5E LTS, JEPRE RS CT-VFA L OMBIREA W E W) T &
Mo, WAL e VFA IZHEEHER L2 72 DI B L E 27,

575 BMI & VFAICHEEDVPED SN DEDIESRTHHH, 255 H BRI
0.88329L FEHIZHWETH > 720

%fat & VFA, BMI & VFA O BREASE W2 £ 55, %fat & BMI A5 VFA 2 &3
B BFXOEWAH R & F 2720 SR E R LR TORGEER IR Lz,

5. ¥ & &

MOI & BMI (2% L T %fat O @ ilEZ S35 45 TH ), RAULHRED MOI 2%k b &
{ebo 7272, MDX 5% 5 X5 E 51213 %fat & BMI ##lAGbE 72 HENHEET,
MOI 3L DA 2 /R T PR & & R 720

4 V=% v A% ARG AVR T VFA 122 W T, %fat X° BMI & O 25 W
Zehb, %fat & BMI % H T VFA 2 i€ 3 % B e X O /ER & R TOMEEE, %fat
DOMEFEM AT, L CE72BRD S, MW coOMWET— 7 23RS L vy 2 & Tl
HPADILAD & H 2 120

SHRIMER TOMGE, MM CORGESLETH ), RFtIdREEEEE 2 72,

il 3

ARWEFEANO T — F I E Z T 72, 2017~20194E > [flERE & 538 ] D Zils OBk
WCIREHZ R L B9,
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51 H X

x YR v 7Yy Fu— ABWEERFRES 22K v sy Fuo—Lo0EkE SWEE  HARNF
£HEE£94 794~809 (2005)

F S IE TRRR SR - JEE MR o I 2 IS 22 TR & (2007)

JE A 55 845 A HE TR 208 A 36 - e B st T iﬁ@bé%&ﬁ%"%ﬁ [P B 254F LA 12 920 & 1L 2 5 fe

P B MEIREIC B R MBI L OV, BRI A F R v 2 vy Fa— 4

FEAHEOTLY GV EviconT] (2012)

JEA: G P 204F E R e - SR AME, p. 127 (2018)

JE A 57 PR30 [ R - SRS, p. 142 (2019)

M IEEEOBR, 2 ECHNEEIRDIR R oW & [REIEE ] [2owT  AM F > 2 Vol. 28(3),

492 -499 (2013)

EORE B M AR L ME O BRI O SEREREAN K AL BEAS&EE, Vol. 7(4), 59-63 (2002)

WEICHE L B TE % (Masked Obesity Index : MOI) OMEE I B 5 K S HERL %8, Vol. 3

(1), 21-31 (2019)

EREE T b JEPE NI S Az X ¥ KY) v 72 ¥ Fa—20RE AR Ry 27 Vol. 23(3),

558-563 (2008)

faIEE it DUAL 4 >~ ¥ — % » A3k X A2 NIEIEIE R E oA AT L e RIERoEZEN—X R

Vw7 Yy Ra— 4L RINEIIRELZ E OB 5 AR K27, Vol.27(4), 719-728 (2012)

PIFETEE At B8 OBRIRGICOWT  HARRZE - SERESGE, Vol 64(1), 21-27




RRERARTE B3 B 2

Abstract

Evaluation of masked obesity index based on estimated visceral
fat area measured using InBody in male university students

Seiji Sakemoto, Fumiko Fujii, Jun Murakami, Atsuko Kayashita,
Shouko Tanamachi, Kohei Miura, Eri Matsumoto, Mayumi Kawatani,
Masako Tsuji, Humiko Okazaki, Chiaki Kose and Kazue Kuno

Objective: The criteria of metabolic syndrome authorized by the Japan Society for the
Study of Obesity are a visceral fat area (VAF) of 100 cm’” or waist circumference of greater than
85 cm (male) or 90 cm (female) in a specific medical checkup per the Ministry of Health,
Labour and Welfare. The masked obesity index (MOI) is evaluated at a body mass index
(BMI) less than 25 kg/m2 and waist circumference greater than 85 cm (male) or 90 cm
(female). In this study, we confirmed whether the methods of measuring the BMI and body
fat percentage (%fat) using InBodyS10 are effective to screen for masked obesity.

Methods: The subjects were 160 male students who attended a Health and Nutrition class
in 2017-2019. The BMI (kg/ mz) was calculated using height and weight, and %fat was mea-
sured using InBody S10 (InBody Inc.). The subjects were defined as obese (BMI > 25 and
%fat > 20%, n = 50), overweight not obese (BMI > 25 and %fat < 20%, n = 8), masked obese
(BMI < 25 and %fat > 20%, n = 24), within normal range (18.5 < BMI < 25 and %fat < 20%, n =
294), and underweight (BMI < 18.5 and %fat < 20%, n = 57). The MOI was defined as [%fat]/
[BMI] 2.34, and the cutting point was defined as 0.01196, which was the average of the group
of 15% < %fat < 20.

Results: The MOIs in subjects who were obese, overweight not obese, masked obese,
within normal range, and underweight were 0.01045, 0.00812, 0.01451, 0.00976, and 0.01179,
respectively; the MOI was higher in masked obese subjects than in other groups. The VAFs
in subjects who were obese, overweight not obese, masked obese, within normal range, and
underweight were 95, 46, 55, 23, and 15 cmz, respectively; the VAF was the second highest in
masked obese subjects than in other groups. The correlation coefficient between %fat and
VFA was 0.93792, and that between the BMI and VFA was 0.83329.

Conclusions: We confirmed that the MOI is an effective index to screen for masked obe-
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sity in male students. The VAF based on a body composition analyzer using impedance meth-
ods is also a usable index to detect masked obesity. Further research must be conducted to
confirm our conclusions in another population, and comparisons with waist circumference will

help improve our conclusions.

Keywords: Body Composition, Bioelectrical Impedance Analysis, Estimated Visceral Fat Area,
Masked Obesity Index (MOI)



