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i Avent i -en sebat.es to a visceral fat determning device wt @ﬁ@
measuring function which is cgpable of* measuring weight of a human
subj ect and providing information on visceral fat which is part- of
I nternal body fat of the human body through a sinple operation, 10
[ Background Art) Conventionally, attentioh has been paid to internal body
fat eontent of a person in view of health nmai ntenance. Specifically, since
arise ininternal body fat content of a 15 person may increase a risk for
the person to get so called adult diseases, nonitoring the internal body
fat content of the person may preveﬁES¢Rﬁ?1§§NIt di seases. BM has been
wi dely used as n_index to aluate the internal body fat content since it
can_ be'Sasi Iy RAFERRLEAR DR PN REvCR BT B RELGRT MASTRING TG 08
person. Anot her useful index to evaluate the internal body fat content of
a pefson is a body fat ratio. Recently, various types of body fat neters
capabl e of measybipg:ddie fpody; fat ratio are available on the narket, and,
wi th these body fat neters, L

5 The present lnventlon relates to a visceral fat determlning

device with a weight measuring function which is capable of’
measuring weight of a human subject and providing information
on visceral fat which is part of internal body fat of the human
body through a simple operation.

.10
[Background Art}]

Conventionally, attention has been paid to internal body
fat content of a person in view of health maintenance.
Specifically, since a rise in internal body fat content of a

15 person may increase a risk for the person to get so called adult
diseases, monitoring the internal body fat content of the person
may prevent the adult diseases. BMI has been widely used as

. an index to evaluate the internal bod.y fat content since it can
be easily calculated from height and weight of an individual

20 person,

Another useful index to evaluate the internal body fat
content of a person is abody fat ratio. Recently, various types
of body fat meters capable of measuriﬁg the body fat ratio are’
available on the market, and, with these body fat meters, the

25 -body fat ratio can be easily measured at home or the like.
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25 body at ratio can be easily neasured at hone or the like. 2 Anong the
internal body fat, the visceral fat has been believed to be a factor
particul-arl.y contributing to varirous conplications of arteriosclerosis,

di abetes, and so on. For this reason, the visceral fat content has been
becom ng an -5 inportant factor in view of health maintenance. The BM and
the body fat ratio described above are information obtained as average
data on internal body fat content in the 2whole body. Hence, even if the
result of the BM or the body fat ratio does not indicate any health _
problem it does not 10 necessarily nean that there is no health problemin

| ati th [ [, f t ooy Taf i on, on the:visceral fat can
be. ot ai nedt hr ougH R then bl atobah Teen the T rRarat SigPSphy by
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accurately obt abbmpIicariBhs U aptéftsH19e658, (BhbetsdChnd FBIO, phiovever,
is problematic in that the procedure requires a | arge scal e apparatus

installed in a bHejordasep) title viacerdl dat bengédt dhst bodn nRROASAY Yad OF
nmeasurenent and data 20 analysis, and highly specific technical know edge
for the oper&ti YPart@ngafactarmiipsviev dhbealthanaimthoandés. not suitable for

hand.  vei ght of . pRIBI PEETu ARG doFCH S TEGTS ‘OFOERES 1T son
including the igielnal dié(refrgbe data on internal body fat content in the
whole body. Hence, even if the result of the BMI or the boﬁy
' fat ratio does not indicate any health problem, it does not
10 necessarily mean that there is no health problem in relation
ﬁo the visceral fat content.
Information on the visceral fat can be obtained through
a diagnosing method such as abdominal tomography by means of
CT scanning, MRI, and so on. This method allows directly
-15 o'bserving the abdominal portion itself, thereby making it
possible to accurately obtain information on the visceral fat.
Such a method, hdwever, is problematic in that the procedure
requires a large scale apparatus installed in a major hospital,
a certain length of time necessary for measurement and data
20 analysis, and highly specific technical knowledgé for the
operation and data analysis. Hence, the method is not suitable
for use at _héme or the 1i'ke to obtain the visceral fat content.
On the other hand, weight of a person represents weight
of a whole body of the person including the internal body fat

25 and has been used as a typical measure for determining a level




25 and has been used as a typical neasure for determining a | evel 3 of
obesity of the person. The wei ght has been easily neasured wth a weight
scale froma long tinme ago. Thus, if there is a device capable of
measuring the weight used as a neasure for determ ning obesity or the |ike
inrelation to health mai ntenance 5 and providing informati on on the
visceral fat through a sinple operation, a person can individually nake a
judgnent nore appropriate for his health fmintenance. It .is, therefore, an
obj ect of the present invention to provide a visceral fat determning
device with a weight measuring 10 function which is capabl e of neasuring
the wei ght and providing information on the visceral fat and can be used at
home or the |ilQkf Ph‘?%‘tfgh°5 e e rtits '6?11.91"[%[)'?%% §&8r o Yt W ENnt i on]
15 In order to aghieve t obj : cording t Pragant ; ¢l isQn, a
visceral fat detwé'rq i i i]%é:vfsggf%viftr%&agv\%n h{'m?rea%?dri ng f'uﬁgt?\cl)éni[g 18

conprises: wei ghf qBPASY! LhPIL1E 3R Sndd¥hurIRG Tkl Wl giRi @dd 8k AmsHBiESEorWhen
t he subject stands on a neasuring surface;. 20 input means for inputting

personal data i ndtednbgimfobadidqoritle Wiketih M antion hoheadtiving tatdremeet | al
l ength of a torso of a subject; a data processing unit that stores the
personal dat & archd pedcidiages fiprantiomonihe nisraraldi fat shrealba Higple
visceral fat 25 of the subject based on,the personal dat a; and
operation, a person can individually make a judgment more
appropriate for his health maintenance.
It is, therefore, an objéct of the present invention to
providea _viscéral fat determining device with aweight measuring
10 function which is capable of measuring the weight and providing
information on the visceral fat and can be used at home or the

like through a simple operation.

[Disclosure of fhe Invention]

15 .In order to achieve the objéct, according to the present
invention, a visceral fat determining device with a weight
measuring function comprises:

weight measur.ing means for measuring weight of a subject
when the subject stands on a measuring surface;’

20 input means for inputting personal data including an
abdominal girth W which is a circumferential length of a torso
of a subject;

a data processing unit that stores the personal data and
calculates quantitative information on abdominal visceral fat

26 of the subject based on the personal data; and




4 a display portion that displays the personal data and a result of the
cal cul ation perforned by the data processing unit, wherein the
quantitative informati on on the abdom nal visceral fat of the subject is
cal cul at ed based on the abdom nal girth W. 5 of the subject. The state of
abdom nal visceral fat of the subject has been believed to be strongly
correlated with the abdom-nal girth W. that is one of physical
characteristics of the subject. In the vidceral fat determ ning devise

wi th the weight neasuring 10 function of the present invention, the weight
of the subject can be obtained, and the quantitative 'information on the
abdom nal visceral fat of the subject can al so be obtai ned based on the
abdomi nal girth W afispkaveditden thabdiepbrys thependoneddatamad ageaseyli¥ ni ng
devise with the 15 meiﬁg} measuring function of the present, invention is

capabl e of meastt FijcR ;ﬁ§ﬁﬁﬁPeEERRﬂ%ﬁfﬁﬁﬁﬁfQHiﬁﬁﬂFgé?_ IHRtterthenoty
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i nformati on on the € eeplry-re edto the
subj ect’s heal th,£qpdl Shbfedt! igogac%&faw& Oloa%%d' b%&ﬁehéeu&hmlsmkﬁ W,
operation. Furthernore, the visceral fat determning device with a weight
measuring fungtien taanskejeanfi gured such that height of the subject can
be inputted as the personal data through the input nmeans, BM can be

cal cul at ed- based on Thirestrdieghf ahdoinzd Phsosripgifattdif bhelsubfecthepa been
processing unit, and the quantitative . - .

. believed to be strongly correlated with the abdominal girth W
that is one of physical characteristics of the subject. In the
visceral fat determining devise with the weight measuring

10 function of the present invention, the weight of the subject
can be obtained, and the quantitative information on the
abdominal visceral fat of the subject can also be obtained based
on the abdominal girth W, of the subject.

Therefor‘e,' the visceral fat determining devise with the

15 weight measuring function of the present invention is capable
of measuring the weight serving as a measure for determining
obesity which is related to the subject’s health condition and
providing information on the abdominal visceral fat which is
deeply related to the subject’s health condition at home or the

20 1like through a simple operation.

Furthermore, the visceral fat determining device with a
weight measuring function can be configured such that height
of the subj ect can be inputted as the personal data through the

input means, BMI can be calculated based on the height and the

256 weight through the data processing unit, and the gquantitative




5 information on the abdom nal visceral fat and/or the BM can be
classfied into, a plurality of ranking |levels and di splayed accordingly on
the display-portion. In this way, the quantitative information on the
abdom nal 5 visceral fat- and/or BM can be stepw sely judged in accordance
wi th each of the above-classified ranking |evels.. Furthernore, the visceral
fat determning device with a weight neasuring function of the present

i nvention can be configured such that an8anmount of the abdoni nal visceral
fat 10 can be determ ned based on the abdominal girth W. as the
guantitative informati on on the abdom nal visceral fat. The anobunt of the
abdom nal visceral fat is information-deeply related to the sub%ect's

heal th conditi of® AR Py B ecaRfgd nad et isiopr A df ato 2pef % ddeaBPb<&@mi 1 ity

of being suffergd fra dul.t . 15 dis es. Furthermore, the visceral, fat
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body fat ratio g&ﬁﬁ%ﬁh@@{ﬁ%@@%&ﬁﬁsﬂﬁﬂﬁ nggnﬁ human body . i npedance Z of
W t

t he subj ect through el éctrodes in contact 20 the subject's foot

serving as the term malis wiy,! e badyt andiverinrabt 8dd 88 dheabashidat ratio
FAT of the subject based on the neasured body inpedance Z and the inputted
personal dat®& ovigamral f£dt thé/claBMl cahdrebhepiselgdjudgatl imbicoofddnabt ai ned
by the body fat ratio neasuringnmeans can be displayed on the display
portion. 25.W t¥H¥hieachonf ithe &gpﬁﬁtckaiﬁélﬁi%é?aé‘ﬁlﬁﬁtl%}’@tlérm ni ng devi ce

Furthermore, the visceral fat determining device with a
weight measuring function of the present invention can be
configured such that an amount of the abdominal visceral fat

10 ‘can be determined based on the abdominal girth W. as the
quantitative information on the abdominal visceral fat. The
amount of the abdominal visceral fat is information deeply
related to the subject’s health condition and therefore can be
determined to foresee a possibility of beiné suffered from adult

15 disecases. |

Furthermore, the wvisceral fat determining device w:fth a
weight measuring function further comprises:

body fat ratio measuring means for measuring a human body
impedance Z of the subjéct through e_lectrodes in contact with

20 the subject’s foot serving as the terminals of lthe body and for
calculating the body fat ratio FAT of the subject based on the
measured body impedance Z and the inputted personal data or part
of the data, wherein the body fat ratio FAT obtained by the body
fat ratiomeasuringmeans canbe displayedonthedisplayportion.

25 Withthisconfiguration, thevisceral fatdeterminingdevice



6 wth a weight nmeasuring function of the present invention is not only
capabl e of providing the informati on on -the abdom nal visceral fat but

al so capabl e of providing the body fat ratio FAT. 5 Furthernore, according
to the present invention, the visceral fat determ ning device with a

wei ght neasuring function can be configured to calculate an estimated

val ue. of an abdomi nal visceral fat cross sectional area VA as information
related to the visceral fat. Wen obtainfng the estimated val ue of an 10
abdom nal visceral fat cross sectional area VA, a specific correlation

bet ween the abdom nal girth W. and.the abdom nal visceral fat cross

sectional area is determ ned hased on, statistical analysis of |

correl ation bet%&é’naa‘é 1 %It VAt s "8t guré%lgﬁd% tﬁ‘&l PYR ey éﬁv‘?‘httw@r o8s
sectional area . i i t dgm n irth
W, of human bo%l@egmo% Ergg?\%m89§gjﬁg%§l§r?ga%“ﬁ%ﬁ %%glq%%%ny{;ﬁé%tg hagJHDm%kag

above- det er m neg sceks €l @it B 'aueoaéhaaﬁdl%ﬂg%vﬁmg@ﬁﬁe et i-apigd value
of an abdom nal visceral fat cross sectional area VA of the 1 ndividual
subject is belBMved to be accurately cal cul ated based on the abdom nal 20
girth W. and other data of the individual subject. A visceral fat '

det er m ni ng Sdevi ce Farthexpoge ghecconsdogr tagche presentn ioaeabien ofther ovi di ng

such an estimted val of an abdom nal visceral fat cross sectional area
VA conpri ses: f%sﬁgf@ﬁ?aﬁﬂSgﬁﬁqﬁﬁgFﬁgﬁﬁé?%Vrﬂ%%gﬁF?ﬁbmﬁﬁﬁ%ﬂHFQEPn&téﬁhject

canbe configured to calculate an estimated value of an abdominal
viscera; fat cross sectional area VA as information related to
the visceral fat. When'obtaining the estimated wvalue of an
10 abdominal wvisceral fat cross sectionél Area VA, a specific
correlation between the abdominal girth W, and the abdominal
visceral fat cross sectional area VA is determined based on
statistical analysis of correlation between actual values of
anabdominalvisceralfatcrésssectionalareaVAandthepersonal
16 data including the abdominal girth W, of human bodies of random
samples. Then, by applyih§ the above-determined correlation
to an individual subject,.the estimated value of an abdominal
visceral fat cross sectional area VA of the individual subject
is believed to be accurately calculated based on the abdominal
20 girth W, and other data of the individual subject.
A visceral fat determining device with a weight measuring
function
‘capable of providind such an estimated value of an abdominal
visceral fat'cfoss sectional area VA comprises: |

25 weight measuring means for measuring weight of a subject



7 when the subject stands on a neasuring surface; input means for

i nputting personal data including an abdomnal girth W. which is a
circunferential length of a torso of the subject; 5 a data processing unit
that stores the personal data and calculates an estimated value of an
abdom nal visceral- fat cross sectional area VA of the subject based on the
personal data; and a display portion that displays the personal data and a
10 result of the calculation perforned by7t he data processing unit,

wherein the data processing unit'stores a first regression coefficient of
the abdominal girth W. and a first regression constant which are obtained
based on statistical analysis of 15 correlation between actually neasured
val ues of the aweRmithel sul]erteshhndstoncposeassdngosdrfaneda VA obtained in
abdom nal tonography of human bodi es of randonlsangles and val ues of the

abdomi nal girth W YPYhBeARMeh?Ts AR S PIaRETIHE e SE PRt T MaP B an
abdom nal visceral f.at.cro ciional ar £a VA .0 ubj ect

obt ai ned based %’%‘L ém\?gh%i %ﬁfw“t”ﬂg §b’cﬁoﬁl%§lcu8 ?f%nt\iffl J;e gﬁz] sfu Ctec’crtso t he
first regreSS|ogf.ﬁﬁpggh§éggu of the abdomi nal girth W, and the first
regression onst ant present invention of the visceral fat determ ning

device 25 wth a weidghh pRARYEiNG JniBCtha) skordnshd parddiailfl agta that the
calculates an estimated value of an abdominal visceral fat; cross
sectional area VA of the subject based on the personal data;
and
a display portion that displays the personal data and a
10 result of the calculation performed by the data processing unit,
where'in_

. the data processing unit stores a first regression
coefficient of thé abdominal gir'tl_'x W. and a first regression
constant which are obtained based on statistical analysié of

15 correlation between actuallyn measured values of the abdominal
‘visceral fat cross sectional area VA obtained in abdominal
tomography 'of human bodies of random samples and values of the
abdominal girth W, of the human samples, and

the estimated value of an abdominal visceral fat cross

20 sectional area VA of the subject is obtained based on a _va.lue
of the abdominal girth W, of the subjecit, tﬁe first regression
coefficient of the abdominal girth W;, and the first regression
constant. | '

The present invention of the visceral fat determining device

25 with a weight measuring funct;l.on is based on the fact that the



8 abdom nal visceral fat cross sectional area VA is deeply correldted
with the abdomnal girth W.. The data processing unit stores a first
regression coefficient of the abdomnal girth W and a first regression
constant obtai ned based on statistical 5 analysis of correl ati on between
actual |l y measured val ues of the abdom nal visceral fat cross sectional
area VA obtained in abdom nal tonography of human bodi es of random sanpl es
and values of the abdomi nal girths W. of 8t he hunan sanples. And, when a
val ue of the abdomnal girth W. is inputted, an estimted value 10 of the
abdom nal .visceral fat cross sectional area VA is calculated based on the
first regression coefficient of the :abdomnal girth W. and the first
regression constRipminad giecaradefatfiess ae%wagga%a tWhe 1§ deepll f at

det I Ni devi i th wei ght [ f [ f 15 ) t
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girth We whi ch wSafs trir8f rbhfe PRIHAstdat 3bthhddbSs BYn sthei asildaqat ed
val ue of an 20 abdom nal visceral fat cross sectional area VA which is

i nformati on &eeplalysdbatfechirelbhbombatidercasididlilgmeaanrbe vabbésonatet hr ough
a sinple operation. Furthernore; a visceral fat determning device.with a
wei ght neasuri3Rfomineli siseeapdbfat sfrossoveckimgadnaren (VBarbtaimgdidnof 25

an abdom nal visceral .fat cross sectional area_VA conprises:
: a'tsbd%mﬁnai tomography of human%od?es of rangoz{lTBamples and values

of the abdominal girths Wi of the human samples. And, when a
value of the abdominal girth W, is inputted, an estimated value
10 of the abdominal visceral fat cross sectional area VA is
calculated based on the fifst'regression? coefficient of the
abdominal girth W, and the first reg}ression constant.
As described above, according to the visceral fat
determinipg device with a weight measuring fﬁnction of the
_15 present invention, the estimated value of an abdominal visceral
fat cross sectional area VA of a subject which is information
related to the visceral fat of the subject can be easily obtained
by inputting a v;alue of the abdominal girth W, which is part
of the personal data. In this way, the estimated value of an
20 abdominal visceral fat cross s;ectional area VA which is
information deeply related to t_he health condition can be
obtained through a simple operation.
Furthermore; avisceral -fat determiningdevicewith aweight
measuring function capable of providing an estimated value of

26 &n abdominal visceral fat cross sectional area VA comprises:



9 weight neasuring neans for neasuring weight of a subject when the

subj ect stands on a neasuring surface; input nmeans for inputting personal
data including an abdominal girth WL, that is a circunferential |ength of
a torso 5 of the subject and height of the subject; a data processing unit
that stores the personal data and calculates an estimted val ue of an
abdom nal visceral fat cross sectional area VA of the subject based on the
personal data; and 10 a display portion ghat displays the personal data
and a result of the calculation performed by the data processing unit,
wherein the data processing unit stores a second regression coefficient of
the abdominal girth W.,, a first regression 15 coefficient of BM, and a
second regressi on cwsisgthanheahiringanesrabfar mecsbasey weigbt atfi ot ekiecknal ysi s
of correlation between actually neasured val ues of the abdoninal visceral
fat cross sect Whemlther subigctolstandedn @ npavming sevfdrfiaphy of hunman

bodi es of random sappl es and val ues of the abdom._nal gi [t 20 of the
human sanpl es and VEIRIEs "gpnt h@rBWPpB‘f'fjtr’r?epﬁﬁﬁ%ﬂ?lsgﬁﬁ e B to the

e 17 BBl AT, O PSR SR B,

estimated val ue vi scera Cross s
the subject gbaged.Qn Rpyabtad nbighaorhdatugecth W, a value of the
: TN

BM, 25 the second regression coefficient of the abdomi nal girth W,
a data processing unit that stores the persqnal data and
calculates an estimated valu.e of an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;
and
10 a display port'ion that displays the personal dat'fa and 'a
result of the calculation performed by the data processing unit,
wherein
the datﬁ processing unit stores a second regression
coefficient of the abdominal girth W,, a first regression
15 coefficient of BMI, and a secorfd -reg'ression constant which are
'.obtained based on statistical analysis of correlation between
actually measured values of the abdominal visceral fat cross
sectional area VA obtained in abdominal tomography of human
quies of random samples and values of the abdominal girth W
20 of the human sémples and values of the BMI of the hﬁman sample.s
related to the level of ‘the obesity, and
the data processing unit calculates the estimated value
of anabdominal visceral fat cross sectional areaVAof the subject

based on a value of the abdominal girth W, a value of the BMI,

26 the second regression coefficient of the abdominal girth Wy,



10 . the first regression coefficient of the BM, and the second
regression constant. The present invention of the visceral fat deternining
device wth a weight measuring function is based on the fact that the 5
abdom nal visceral fat cross sectional area VA is correlated with the BM
in addition to the abdonminal girth W.. The data processing unit stores a
second regression coefficient of the abdomnal girth, W -and a first
regression coefficient of the BM, and alsecond regression constant which
are obtai ned .based 10 on statistical analysis of correl ation between
actually nmeasured values of the abdom nal visceral fat cross sectional
area VA obtained in abdom nal tonography of human bodies of random
sanpl es and val fR® fGrstheegrrrsicnaroefifichent ahdheaBlbs aokd the s®Mndof t he
human sanpl es. Then, i.n the visceral fat determning 15 device with a

wei ght measur i n§*YUREEPBCRSHRE- present invention, when a value of the

abdom nal girth W f.the _of the subj .ect.are inputted, an
esti mat ed val ue of T?Egrgg%%#?%a tlo\gioﬁemrea 55 agr‘fggglegg’éﬂ%ﬁ’aq é% & VA of

the subject is ebirbnRAgnt THIRRIAE runBtibs 1W SERIAL, fdl Ha?étel’tﬂw'eil% devi ce
with' a weight 20 neasuring function of the present 1nvention, In addition
to the abdowi nahdagiinkh Wscetrhe £ cebss hRcsubherareanvbaswebirérfdeact ed

in obtaining the abdom nal visceral fat cross sectional area VA
Furthernore, a ¥itdcéhal BMLtindadditiioni hy they pbdominal gimeh ght TS dmtasuri ng

function conprises: , . , . .
processing unit stores a second regression coefficient of the

abdominal girth W, and a first regression coefficient of the

BMI, and a second regression constant which are ob{:ained based

10 onstatisticalanalysisof correlationbetween actuallymeasured

values of the abdominal visceral fat cross sectional area VA
Sbtained in abdominal tomography of humén bodies of random

samples and values of the abdominal girth Wy and values of the

BMI of the human samples. Then ¢ in the visc;eral fat determining

16 devicewithaweight measuring function of the present invention,

when a value of the abdominal girth Wy and a value of the BMI

of the subject are inputted, an estimated value of the abdominal
visceral fat cross sectional area VA of the subject is obtained.

Therefore, in the viscerai fat determining device with a weight

20 rma-asuring~ function of the present invention, in addit-ién to the

abdominal girth W, the BMi of the subject can be well reflectéd

in obtaining the abdominal wvisceral fat cross sectional area

VA, |
Furthermore, a visceral fat determiningdevice with a weight

26 measuring function comprises:



11 wei ght neasuring nmeans for neasuring weight of a subject when the

subj ect stands on a neasuring surface; input neans for inputting personal
data including an abdominal girth W. that is a circunferential length of a
torso 5 of the subject, height, sex, and age of the subject; a data
processing unit that stores the personal data and cal cul ates an estimated
val ue of an abdominal visceral fat cross sectional area VA of the subject
based on the personal data; a display poltion that displays the personal
data and a 10 result of'the calcul ation perfornmed by the data processing
unit; and body fat ‘ratio nmeasuring means for neasuring a hunan body
|npedance Z of the s bhect t hrough el ect r odes |n cont act ternlnals of

t he subject's body ¥&hé ‘Fﬂ'reaBB’E’d?%F“ﬁ@“% fos Reasiring wedght ‘?‘7&? 8P4 subj ect

part of 't he dabhelJi SURIerh B A %e%raﬁac%%sfﬁ%ﬁ#m?%%%?deé’e??ﬂ?'rddata >

regressi on coeffickﬁa%yq%akgeﬂﬁpqﬂghgfi Egoégi tgl{ﬁéld&%a&eéglcoﬁstaht

coefficient of the ratio regressi on

whi ch are obt akpashiasedifth af %hhs.tﬂscalcﬁ@ah‘_yét&mafalcmrrg%aéf anchedareen
actual ly nmeasured val ues of the abdom nal visceral fat cross sectional

area VA obt &i netl tire alidrtbalheigbhpgsahpndf adrinen thedswsjeet : r andom sanpl es

and val ues of the abdominal girth W. and val ues of the body fat ratio FAT
of the 25 human sarffitéspregaFsing unit that stores the personal data and

calculates an estimated value of an abdominal visceral fat cross
séctional area VA of the subject based on the personal data;
a display portion that displays the éersonal data and a
10 result of the calculation performed by the data processing unit:
and
body fat ratio meésﬁring means for measuring a human body
impedance Z <;f the subject through electrodes in contact with
terminals of the subject's body and for obtaining a body fat
15 ratio FAT of the subject based on the measured body impedance
% and the inputted pe'rsonal data or part of the data, wherein
the data processing unit stores a third regression
coefficient of the abdominal girth W., a first regression
coefficient of the body fat ratio FAT, and a third regression
20 constant which are obtained based on statistical analysis of
. correlation between actually measured values of the abdominal
visceral fat cross sectional area VA obtained in abdominal
tomography of human bodies of random samples -and vélues of the
abdominal girth W, aﬁd values of the body fat rafio FAT of the

26 human samples, and



12 the data processing unit calculates the estinmted val ue of an abdom nal
visceral fat cross sectional area VA of the sub j ect based on a val ue of
the abdominal girth W.,, a value of the body fat ratio FAT obtained by the
body fat ratio nmeasuring neans, 5 the third regression coefficient of the
abdom nal girth W,, and the first regression coefficient of the body fat
ratio FAT, and the third regression constant. The invention of the
visceral fat determining device with a w& ght neasuring function is based
on the fact that the abdominal 10 visceral fat cross sectional area VA is
correlated with the body fat ratio FAT in addition to the abdom nal girth

W.. The data processing unit stores a third re%ressi on coefficient of the
abdomi nal girth W S 93t PraAcesgdpe sign cabenimtesehie grtipated swnlupat

ti o FAT, d ' / ' tant which 15 obt ai based
Cratisti cal “andfyan ebdyh FnFaRLRr o e Ptk o Tyl Ar R of

tatistical  anafySts"d (iR sl of
Lomogr aphy of Mo Chodr kb T sheari ity ELAR o P HBLERE ke 200N o

girth W and vedtiestoé Hareobaddhcbaby iabi BodiAfat Al Banetsseehg ndaily, 20
determ ning device with a weight nmeasuring function, when a value of the

abdom nal gi#t hthW thind aeyed asd oofcdedfeibbelyt battheatbidomEAT]l ghfth We, aubj ect

are inputted, an estimated val ue of the abdom nal visceral fat cross
sectional area W% dirttheegtaisdeon qoeffpedentedl thethadyf fateraticr BABI @ydt o t he

vi sceral fat det.ernni device of 25 the present invention, the body fat
ratio EAT of tﬁ%hes lri%ju.ae:g,(E:]regress.uLon constang,

The invention of the visceral fat determining devicé with
aweightmeasuring function isbasedonthe fact that the abdominal
10 _viscer,al fat cross sectional area VA is correlated with the body
fat ratio FAT in addition to the abdominal girth Wy. The data
- processing unit sto.res a third regression coefficient of the
abdominal girth W, and a first regression coefficient of the
body fat ratio FAT, and % third regression constant which are
15 obtained based on statistical analysis of correlation between
actually measured values of the abdo.minal visceral fat cross
sectional area VA obtained in-abdominal tomography of human
bodies of random samples and values of the abdomindl girth W

and values of the body fat ratio FAT. In the visceral fat
20 determiningdevicewithaweight nieasuring function, whenavalue
of the abdominal girth W, and a value of the body fat ratio FAT
of the subject aré inputted, an estimated value of the abdominal
visceral fat cross sectional area VA of the subject is obtained.
Therefore, according to the visceral fat determining device of

26  the present invention, the body fat ratio FAT of the subject



13 can well be reflected in obtaining the abdom nal visceral fat cross
sectional area VA in addition to the abdom nal girth W.. Furthernore, a
visceral fat determ ning device with a weight 5 neasuring function
conprises: weight measuring neans for neasuring weight of a subject when

t he subject stands on a neasuring surface; input nmeans for inputting
personal data including an abdomnal girth W. that is a circunferenti al

| ength of a torso 10 of the subject, heitht, and a thickness of abdom nal
subcut aneous fat s of the subject; .a data processing unit that stores the
personal data and calculates an estimated val ue of an abdom nal visceral
fat cross sectional area VA of the subject based on the personal data; 15
and a di spl ay p&?®ivedlthemreflegiesyin ptappinnhe adwlosinnl visceralifiatof t he
cal cul ation perforned by the data processing unit wherei n_t he data
processi ng uni t SEYT 88CELadr 2 ¥Pa ¥frigs afditiopote Sberakdomipabgirkh Whdoni nal
girth W.; a second regression coefficient of BM, a first rdgression
coefficient of the thickness of the abdom nal subcutaneous fat s, and a

fourth regression &ARKLARGLr&L Gbsé’éz%lloﬁttadél%gmmﬁﬂfi?&ﬁc%t@tth%tv@&?ht
anal ysis of correlation between actually neasured val ues of the 2
abdom nal viscehedsdrahgCr@stisactomialseatea VA obtained in 14
| - weight measuring means for measuring wéight of a subject
when the subject stands on a measuring surface;
| input méané for inputting personal data iﬁcluding an
abdominal girth W, that is a circumferential length of a torso
10 of the subject, height, and a thickness of abdominal subcutaneous
fat s of the subject;

a data proceséing unit that stores tﬁe'personal data and
calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;

15 and

a display portion that displays the personal data and a
result of the calculation performed by the data processing unit,
wherein

the data processing unit stores a fourth regression

20 coefficient of thé abdominal girth Wy, a second reg?ession
coefficient of BMI, é first régression coefficient of the
thickness of the abdominal subcutanecus fat s, and a fourth
regression constant which are obtained based on statistical:

analysis of correlation between actually measured values of the

26 abdominal visceral fat cross sectional area VA obtained in



abdom nal tonography of human bodi es of random sanpl es and val ues of the
BM which is related to the |level of obesity of the human sanples and

val ues of the thickness of the abdom nal subcutaneous fat s of the hunman
sanples, and 5 the data processing unit cal cul ates the esti mted val ue of
an abdom nal visceral fat cross sectional area VA of the subj ect based on
a value of the abdomnal girth W,, a val.ue of the BM, a value of the

t hi ckness of abdomi nal subcutaneous fat sl4the fourth regression
coefficient of the abdom nal girth W,, the 10 second regression coefficient
of the BM, the first regression .coefficient of the thickness of abdom nal
subcut aneous fat_s,  and the fourth regression constant. The present

i nvention of thaPdemig@ldionpgrariut of bnankpdiediodeandpn rampifs 3t vakiesur i ng

f ti is b fagt.th th dom I vi | fat cr

funct on = basg g0 e APt U120 LD AR ab 0 et ot oo

abdom nal subc uéﬁgﬁﬁ%san&c @&uﬁs o' tﬂgcyrr]ﬁ'c?geéé)%f t'l?e Q@%@@%uﬂh{w&%e The
det t un

vi sceral fat rmning device w a wei ght measuring ctiron of the

present inventi eat § @reend Kt BakPH£Sah@n coefficient of the 20
abdomi nal girth W.,, a second regression coefficient of the BM, a first

regressi on chef fi cigrd 'datat pwodesist khans toba pbiiitiesakthe sadidnkhaagousleat s,
and a fourth regression constant which are. obtained based -on statistical
anal ysis of coreetmnabdeninalwienerakiattrossianssireal yrgaFsobthe srebidstoni nal

Vi ral f r j onal. areas . VA obtaj ned_in abdom nal , t onpgr aph
of Sﬁﬁn’:n ]gt ¢ Iggsse gnsaegrg ue of the a don’tbinali gJJ,rt% Wy, a value of the BMI% phy

a value of the thickness of abdominal subcutaneous fat s, the
fourth regression coefficient of the abdominal girth W;,,. the’
10 second regression coefficient of the BMI, the first regression
C9efficient of the thickness of abdominal subcutaneous fat s,
and the fourth regression constant.
The present invention of the visceral fat determiningdevice
‘'with a weight measuring function is based on the fact that the
_15 abdominal visceral fat cross sectional area VA is c;)rrelated
with the BMI and the thickness of the abdominal subcutaneous
fat s in addition to the abdominal girth W;. The visceral fat
determining device with a weight measuring function of the
" present inventién stores a fourth regression coefficient of the
.20 abdominal gifth Wi, a second regressior} coefficient of the BMI,
a first regression coeffiéient ‘of the thickness of abdominal
subcutaneous fat s, and a fourth regression constant whicix are
obtained based on statistical analysis of correlation between
actually measured values of the abdominal visceral fat cross

26 sectional areas VA obtained in abdominal tomography of human .



bodi es of random sanpl es and val ues of the abdom nal girth W,, val ues of
the BM, and values of the thickness of abdom nal subcutaneous fat s of
the human sanples. In the visceral fat determ ning device with a weight
measuring function, when a value 5 of the abdominal girth Wr a val ue of
the BM, and a value of the thickness of abdom nal subcutaneous fat s of
the subject are inputted, an estinmated val ue of the abdonmi nal visceral fat
cross sectional area VA of the subject isliobtained. Wierefore, in the
visceral fat determ ning device with a 10 weight neasuring function, in
addition to the abdomnal girth W, the BM and the thickness of abdom nal
subcut aneous fat s, can be well reflected in obtaining the abdoni nal
visceral fat cPedtessatiiapdam sapdeyandryrluns phtde abdamdsal 41 ntht We,

det erm ni ng devj ‘

i nvention conpr ?rgg%e\:g to&eg}&%grﬁgggﬁ‘%?@"%é;% n'%k?]; %ﬁgéﬁq%%f&ggﬁ‘ﬁ{i%ﬁn;
SUbJ ect when t h§u€él§!aﬂ%5u§t€%Qd§ oqntﬂe r@@ggrmé%lzgtf ﬁleWé %%%eggfarlsatf or

i nputting personal data I ncluding an ir that 1S

circunferential qbediatinifE davisd $0ch 2Re httxﬁu?as%klhﬁﬁffamcmng%en%%lu%g& and

a thickness of abdom nal subcutaneous Tat s of the subject; a data
processi ng uli tof hake shdvresalhgifdr Fpnal vadhia oEnthe GMI¢ Uit aSvalueSiei mat ed
val ue of an abdomi nal visceral fat cross sectional area VA of the subject
based on the petkdbiaickress ofsakdaiiigpll aguhsmtaneeus (fat ¢ichithyssukiiecyer sonal
data and a 16 ' '

are inputted, an estimated value of the abdominal visceral fat
cross sectional area VA-of the subject is-gbtained.
Therefore, in the visceral fat determining device with a
10 weight measuring function, in addition to the abdominal girth
Wy, the BMI and the thickness of abdominal subcutaneous fat s '
can be well reflected in obtaining the abdominal visceral fat
" cross sectional area VA. |
Furthetmore, a visceral fat determining device with a weight
15 ' measuring function of the present invention comprises:
weight measuring means for measuring weight of a subject
when the subjéct stands on a meaéuring surface;
input means for'inputting personal datﬁ including an
abdominal girth W; that is a ci'r_cumfex;'ential length of a torso
‘20 of the subject, hgight, sex, age, and a thickness of abdominal
subcutaneous fat s of the subject; |
a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subject based 6n the personal data;

25 a display portion that displays the personal data and a



result -of the calculation performed by the data processing unit; and body
fat ratio measuring neans for neasuring a human body inpedance Z of the
subj ect through electrodes in contact with 5 termnals of the subject's
body and for obtaining the body fat rati o FAT of the subject based on the
measur ed body i npedance Z and the inputted personal data or part of the
data, wherein the data processing unit stores a fifth regression
coefficient of the abdomnal girth W, a ¥econd regression 10 coefficient
of the body fat ratio FAT, a second regression coefficient of the

t hi ckness of the abdom nal subcutaneous fat s and a fifth regression
constant which are ob%gined ased.on statistical analysis of correlation

bet ween actual | $eTHHRE ERe colewialiop PRRECHIRAM Bt I3t PEPSRS RO Widss

sectional area 15 obtai ned i n abdom nal tonography of human bodi es of
random sanples and val ues of the abdom nal girth W. of the human sanpl es,

val ues of the body fafy gad ierE@\Re‘afsu%Dﬁg RUIRE LA L2riAGh KhdE Do the

t hi ckness of -abdom nal’ subcut aneous fat™ s, and the data processing unit

cal cul ates the hfgddmbed &l tie sdbj&ft BRrSRFPBLEG rddeSCEL dontabt Gri@HS
sectional area VAof the sub j ect based on a value of the abdomnal girth
W., a val ue of témmipedy off bhe mabjectATboly andetbrwbtririaghddybbdy fakti o
measuring nmeans, a value of the-thickness of abdom nal subcutaneous fat s,
the fifth regridisioofPt odt theisuhiest baged grubhe meesyred hady imReds@csnd 25

regression Coefé ia?xidel%e qfnpﬁpi?ecp %g¥sgx?§l E:lg{::i:x %rFé‘;rtt tor%eu?ee %91@9 p 1w7herein
the data processing unit stores a fifth regression
goéfficient of the abdominal girth W,, a second regression
10 éoefficient of the body fat ratio FAT, a second regression
| coefficient of the thickness of the abdominal subcutaneous fat
s.and a fifth regression constant which are obtained based on.
statistical analysis of correlation.between.éctually'measured
values of the abdominal visceral fat cross sectional area VA
15 obtained in abdominal tomography of human bodies of random
samplesandvaluesgftheabdominalgirthwgofthehumansamples,
values .of the body fat ratio FAT of the human samples, and values
of the thickness of abdominal subcutaneous fat s, and |
the data processing.unit calculates the estimated value
20 ofanabdominalyisceralfatcrdssséctionalareaVAofthesubject
based on a value of the abdominal girth W,, a value of the body
fat ratio FAT obtained with the body fat ratio measuring means,
- a value of the thickness of abdominal subcutaneous fat s, the
fifthregressioncoefficient of theabdominal girthW;, the second

26 regression coefficient of the body fat ratio FAT, the second



regression coefficient of the thickness of abdom nal subcutaneous fat s,
and the fifth regression constant. The present invention of the visceral
fat determning device wth a Wight measuring function is based on the
fact that the 5 abdom nal visceral fat cross sectional area VAis
correlated .with the body fat ratio FAT and the thickness of the abdom nal
subcut aneous fat s in addition to the abdomnal girth W.. The visceral fat
determ ning device with a weight nmeasuriny function of the present
invention stores a fifth regression coefficient 10 of the abdom nal girth
W., a second regression coefficient of the body-fat ratio FAT, a second
regression coefficient of the thickness of abdaom nal subcutaneous fat s,
and a fifth regFe®ssgioncennfifdstionhiacth theetivistkaienedobhabddmiralkt ati sti cal

anal ysis of correl ati on between actual | % measur ed val ues of the abdom nal
18 visceral fatSRTEENERRT TGtaF: afch thR ShEth Foar P38 HBISAPREIRE 1 omogr aphy

f h bodi f d | d | f donm nal . i,rth W,
Val les of the body TRESEReRs TRRSe Ap4 el Xp' ¢Rs BRP ORI I EBdom na
subcut aneous f afi, awetife,hwe%sue@géIf@%wx@@.s WRA &n LBk UG 2 '};ﬂ{\ﬁgﬁédom nal

girth W.,, a value 20 of the body tat ratio FAT, and a value o

t hi ckness ofs abslafimiabl widerhaneAlsrbad sec@ioddie asuh) WClisassridIRubled, an
estimated val ue of the abdom nal visceral fat cross sectional area VA of

the subject is witicthatody fRteratior EAT jamdt thee thickresls ¢htthdettaiominahg
device with a 25 weight neasuring function, in addition to the abdom nal
girth 18 subcutaneous fat s in"addition to the abdominal girth W;,. The
visceral fat determining device with a weight measuring function
of the present invention stores a fifth regressit;n coefficient
10 of the abdominal girth W, a second regression coefficiert of
the body fét ratio FAT, a secohd regression coefficient of the
. thickness of abdominal subcutaneous fat s, anda fifth regression
constant which are obtained based on statistical analysis o_f
correlation between actually measured values of the abdominal
16 visceral fat cross sectional area VA obtained in abdominal
tomog'raphy of human bodies of random samples and values of the
abdominal girth Wi, values of the.l'oody .fat ratio FAT, and values
"of the thickness of abdominal subcutaneous fat s. With this
configuration, v}hen a value of the abdominal girth W, a value
20 ofthe body fat ratio FAT, andavalue of the thickness of abdominal
subcutaneous fat s of the subject are inputted, an estimated
value of the abdominal visceral fat cross sectional area VA of
the subject is calculated.

Therefore, in the visceral fat determining device with a

25 weight measuring function, in addition to the abdominal girth



W,,* the body fat ratio FAT and the thickness of the abdom nal

subcut aneous fat s can be well reflected in obtaining the estimted val ue
of the abdom nal visceral fat cross sectional area VA 5 Furthernore, the
visceral fat determ ning device with a weight nmeasuring function in which
t he thickness of the abdom nal subcutaneous fat s can be inputted can be
configured to obtain an abdoni nal subcutaneous fat cross sectional area SA
based on the thickness of the abdom nal ¥ubcutaneous fat s and the 10
abdom nal girth W.. Still" furthernore, the visceral fat determ ning device
with a weight neasuring function can also be conflgured to obtain a ratio

of the estimategd value of an ab onlnal Vi scer fat cross sectiognal area
VA to the abdo Ha?hg&%{ﬁg 1p FAL FﬁgsthfS egfaPt dheaphgomgmadne

subject, VSR EyafulcLiel B, LI ud 5671 Ao Aabeds el MpLag doiee W th

melght nmeasurin nction o e presen |nvent|
obtain a total ahdofytralvhalk &f Q% %RHHQ§|V1§E§§al \éé‘tb&%%g Qélfél%%al
esti mat ed val ue of an abdom nal visceral fat cross section area VA and

the abdomi nal sasutvaneous fat cross sectlonal ‘area SA of the subject. The
visceral fat determ ning device with a weight neasuring function capable
of obtaini nd t he abdsntheimonghcthavdeasrdlafat cdadwgminitg cealicaneixhSA of fers
Lhot o horrog At 383us fy Ehnetion 15 whlon the TATcknest of the abdemingd <
subcutaneous fat s can be inputted can be configured to obtain
an abdominal subcutaneous fat cross sectional area SA based on
the thickness of the abdominal subcutaneous fat s and the
10 abdominal girth W.
Still furthermore, the visceral fat determiningdevicewith
a weight measuring function can also be configured to obtain
a ratio of the estimated value of an abdominal visceral fat cross
sectional area VA to the abdominal subcutaneous fat cross
15 sectional area SA of the subject, VSR,
Even furthermore, the visceral fat determining device with
a weight measura.ng funct:.on of the present invehtion can be
configured to obtain a total abdominal fat cross sectional area
WA based on the estimated value of an abdominal visceral fat
20 cross sectional area VA and the abdominal subcutaneous fat cross
sectional area SA of the subject.
The visceral fat determining device Qith dweight measuring .
function capable of obtaining the abdominal subcutaneous fat

cross sectional area SA offers the following advantages.

25 Specifically, it has been rec'ent;y reported that a hormone



secreted from subcutaneous fat of a person tends to reduce internal body
fat of the person. Myreover, the subcutaneous fat tends to reduce the
negative influence of the visceral fat accunulated in the body due to the
i nt ake of excess nutrition. 5 Therefore, information.on the abdom nal
subcut aneous fat or the ratio of the subcutaneous fat to the visceral fat
can be used as an inportant index for assessing the health condition.
Furthernore, a visceral fat determining di®vice with a weight neasuring
function of the present invention conprises: 10 wei ght neasuring nmeans for
measuring wei ght of a subject when the subject stands on a neasuring
surface; input means for inputting personal data including an abdoni nal
girth W. that isecratiedcEndrersabeibindansgtat off @ persen tepdghkoe sisfueet and

hei ght of the SHgiect' 15 -a datatgrocessing unit that stores the personal
data and cal culBfer®agnbedt fakt ¥ the| RRF SR - aMORSATRT nditey PURSIEANSPRE cross

sectional area f the subject, based on the person a, di spl ay
portion that di %% §§Qa§ %8 ’f)eeci’u_é:gngfe aﬁ?%tlé’ﬁdl%f_lufﬁ c(raeogtju ?gtgfl 5¢ ﬁéelgga gul ation
performed by t hgcaﬁmaew%sawgpa@'dhe £ JBRE GinRlakd @ flek So 3 REESRIsRE . UNi t

stores a first regression coefricient of a first abdom-nal girth index and
a sixth regs esmidreroe8sianbridtich & thobbdiniad 1l kapedtanesisafatsb ek 25

anal ysis of correlation between actually nmeasured val ues of the 20
ratio of the subcutaneous fat to the visceral fat can be used
as an important indéx for_assessing the health condition.

Furthermore, avisceral fat determining devicewith aweight
measuring function of the present invention comprises:

10 weight measuring'meéns for measuring weight of a subject
when the subject stands on a measuring surface;

input means for inputting personal data including an
abdominal girth Wy that is a circumfgrential length of a torso
of the subject and height of the subject:;

15 ‘a data processing unit that stores the personal data and
calculatesanestimatadvalueofanabdominalvisceralfatcross
sectional area VA of the subject based on the personal data:
and |

a display portion that displafs the fersonal data and a

20 result of the calculation performed by the data processingunit,

wherein
the data processing unit stores a first regression
coefficient of a first abdominal girth index and a sixth

regression constant which are obtained based on statistical

25 analysis of cbrrelation between actually measured values of the



abdom nal visceral fat cross sectional area VA obtained in abdom nal

t onogr aphy of human bodi es of random sanples and values of the first
abdom nal girth index of the human sanples obtained by dividing a square
of the abdom nal girth W. by the height 5 of the human sanples and the
data processing unit cal culates the estimated value of an abdom nal
visceral fat cross sectional area VA of the subject based on a value of
the first abdominal girth index, the firs® regression coefficient of the
first abdom nal girth i-ndex, and 10 the sixth regression .constant. In the
visceral fat determ ning device with a weight nmeasuring function, an

esti mat ed val ue q%?ggagbdpninah isceral fat, cross sectional, area VA of a

subject is cal R a%’eﬁferﬁ _*btr rEPEE | BPWOPA L HEPH iVPs?b’éﬁJHEﬁﬁ & girth
e vl an gl e i i o RSLLBR B RS g0 e

by dividing a .value 0o onm na

body by height of thdeissPheGimint HidtRdeHckSPald RYEH 9N s ariﬁ%q étd

correlated with obesity of the subject . Furthernore, a visce

det ermi ni ng dewyeiwiding aveyghite oZ0th@aidomdgal Wicthom, of the Hyigaent

i nvention conprises: weight neasuring neans for neasuring weight of a
subj ect wherf t e dhisj benarstsanddesrmral neasuri ng surface; input means for

inputting personal data including -an abdominal girth W. that is a
circunferential |efgfnhddte Progessinpandt epkeudgbpacthe wetgnrtedsrlugnd age

of the subject .;otzén abdominal visceral fat cross sectional area VAof the subject

based on a value of the first abdominal girth index, the first
re’gres.sion coefficient of the first abdominal girth index, and
10 the sixth regression constant.
In the visceral fat determining device with a weight
measuring function, an estimated value of an abdominal visceral
. fat cross sectional area VA of a subject is calculated based
on correlation with the first abdominal girth index. Herein,
156 an abdomina.l girth index is defined as an index obtained by
dividingavalueofa square of the abdomina} girthW,ofasubject’s
i)ody by height of the subject. This index is believed to be
deeply correlated with obesity of the subjeét .
| Furthermore, a visceral fat determining device with a weight
20 meaéuring function of the pres'ent invention comprises:
welght mea_suring means for measuring weight of a subject
when the subject stands on a measuring surface;
. input means for inputﬁing personal data including an
abdominal girth W, that is a circumferential length of a torso

26 of the subject, height, sex, and age of the subject;



a data processing unit that stores the personal data and cal cul ates an
estimated val ue of an abdom nal visceral fat cross sectional area VA of

t he subj ect based on the personal data; a display portion that displays
the personal data and a 5 result of the calculation performed by the data
processing.unit; and body fat ratio nmeasuring neans for nmeasuring a human
body inpedance Z of the subject through electrodes in contact wth feet
of the subject as termnals of thé subjec?ls body and for 10 cal culating a
body fat ratio FAT of the subject based on the. neasured body inpedance Z
and the inputted personal data or part of thé data, wherein the data

processi ng unit storedsartgs‘éir%%egsrig é_gn:ifsc} ?g‘?t %%%%f?g gﬂ%,ntpegg% tatleggpgoargdnal

girth W,, athird 76 : ent ni'rd”regressi on
coefficient of EQ?cLQb sl e dtAbPed fA1ulBE aft ABBhINS LOL £HaQ A N1

whi ch are obtai ned ased on statistical analysis of correlation between

actual ly .neasuggéticiauesréd viaher adoBubPctybssed In tAé pEr@shaleddtagnal
area VA obtained in abdom nal tonography of human bodi es of random 20

sanpl es and val ues afditdpdaBMomfionhehdturtinplanpltbe padsarslludsta cind e body
fat ratio FAT of the human sanples and the estinated val ue of the abdoni nal
visceral fatb5crogsulisetthersalcwbatdoyrestormrd Rybhedats propesiifgrbdsed on a
value of the abdominal girth W.,, a value of the BM, a value of the 25
body fat ratio AT, the sixth regression coefficient of the 22

body fat ratio measuring means for measuring a human body
'impedénce Z of the subject through electrodes in contact with
feet of the subject as termipals of the subject’s body and for'
10 calculating a body fat ratio FAT of the subject based on the
measured body impedance Z and the inputted personal data or part
of the data, wherein
the data processing unit stores a sixth regression
coefficient of the abdominal girth W,, a third regression
15 coefficient of BMI, a third reéression coefficient of the body
fat ratio FAT, and aninth regression constant which are obtained
based on statistical analysis of correlation between actually
measured values of the abdominal visceral fat cross sectional
areaVAobtainedinabdominaltomographyofhumanbodiesofrandom
20 sanmples and values of the BMI of the human samples and values
of the body fat ratio FAT of the human samples and
the estimated value of the abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
_of the abdoﬁinal girth W,, a value of the BMI, ; value of the

25 body fat ratio FAT, the sixth regression coefficient of the



abdom nal girth W,, ‘the third regressi.on coefficient of the BM, the
third regression coefficient of the body fat ratio FAT, and the ninth
regressi on constant. The present invention of the visceral fat determ ning
5 device with a weight neasuring function is based on the fact that the
abdom nal visceral fat cross sectional area VA is correlated with the BM
and the body fat ratio FAT in -addition to the abdonminal girth W.. The
visceral fat determ ning device wth a ﬁ@ight measuring function of the
present invention stores 10 a sixth regression coefficient of. the abdoni nal
girth W, athird regression coefficient of the BM, a third regression

Which ar e obt ai TRAFPIASALGh Kot Re Ehtid Pafarirded weeERee oF cbf Mic veen
actually neasurgg. ¥l uesegled1enalder DLl 0e he 4RI ed@baCiPRRr SaGhI ONA
I n abdonT na of  hurman bodi

area VA obtai ne onography es of random sanpl es

and val ues of tHige nARERNE&Res8ibh bollstaht! he human sanples, val ues of the
BM of the human sanpl es,” and values of the body fat ratio FAT of the

human sanpl es. |In therhw peeseadt fiavefdeiar witnting videersr fatt detbhindnght
measuring function, by inputting values of the abdomnal girth W, of the
BM, and of & heddsidp ¥ith mawebglftATeasuring Subflin isghpaes ppathl fagtue of

t he abdom nal visceral fat cross sectiognal area VA of the subject can be

obt ai ned. Ther e?ll?rtef-h?na'?qf@‘_i\’}%c\é’_rsﬁer?ét fﬂ%t"@r"ﬁ?nf?fgtld’é\??p%r‘%ﬂ th &% 25
wei ght nmeasuring, functLoW: ¢h 1298 .88 & H0& #0440 rt ihhkf t1on

to the abdominal girth W;. The visceral fat determining device
with a weight measuring function of the present invention stores
10 a sixth regression coefficient of the abdominal girth Wy, a third
regression coefficient of the BMI, a third regression
coefficient of the bbdy fat ratio FAT, and a ninth regression
constant whicl} are obtained based.on statistical analysis of
correlation between actually measured values of the abdominal
15 visceral fat cross sectional area VA obtained in abdominal
tomography of human bodies of random samples and values of the
abdominal girth Wy of the human samples, values of the _BMI of
-the human samples, and values of the body fat ratio FAT of the
human samples. In the visceral fat determining device a the
20 weightmeasuring function, by inputting values of the abdominal
girth Wy, of thé BMI, an& of the body fat ratio FAT of the subject,
an estimated value of the abdominal vi.sceral fat cross sectional
area VA of the subject can be obtained.
Therefore, in the visceral fat determining device with a

25 weight measuring function, in addition to the abdominal girth



W, the BM and the body fat ratio FAT can be well reflected in obtaining
the estimated val ue of the abdom nal visceral fat cross sectional area VA
Furthernore, a visceral fat determining device with a 5 weight neasuring
function conprises: weight neasuring neans for neasuring weight of a

subj ect when the subject stands on a neasuring surface; input neans for

i nputting personal data including an abdominal girth W. that is a
circunferential length of a torso 10 of %he subject, height, sex, age, and
a thickness of abdom nal subcutaneous fat s of the subject; a"data
processing unit. that stores the personal data and cal culates an estimated

val ue of an abdom nal visceral fat cross sectional A of _t ubject
based on the pefwolttir Bt é‘nd ‘i%e Rayafaf S3cay %FPB?P? iy ldf%?r%ffy

personal data and aﬁagﬁiﬁé 3te gg?%e% at'?@&%ﬁ&&gﬁ%‘?}is@?af%"c

processi ng unlé rlng means neasurin
body 20 inpedapge.s Qfthibgas alhrough el ectrodes in contact vmth
feet of the subjgecsi as te?ﬁlan S o the subj ect's body and for calculating

a body fat ratio FAT@knbhgosd|baesishnsadren ddtermiRnsy fdeeibedyitinmaedance
and the inputted personal data or part of the data, wherein 25 the data
processi ng ufi twsightemeassenmlfhncegmewmpm%
weight measuring means for measuring weight of a subject -
when the subject stands on a measuring surface;
input means for inputting personal data including an
abdominal girth Wi that is a circumferential length of a torso
10 of the subject, height, sex, age, and a t'hi-ckne.ss of abdominal
| subcutaneous fat s of the subject:;
a'data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross -
sectional area VA of the subject based on the personal data;
15 and
a display portion that displays the personal data and
a result of the calculation performed by the data processing
unit, and |
‘ . body fat ratio measuring means for measuring a ht_;unan body
20 impeaance % of the subject through electrodes in contact with
feet of the subject as termihals of the subject’s body and for
calculating a body fat ratio FAT of the subject based on the
measured body'impedaﬁce and the inputtéd.personal data or part
of the data, wherein |

25 the data processing unit stores a seventh regression



coefficient of the abdomnal girth W,, a fourth regression coefficient of
BM, a fourth regression coefficient of the body fat ratio FAT, a third
regression coefficient of the thickness of abdom nal subcutaneous fat s,
and a tenth regression constant 5 which are obtained based on statistical
anal ysis of -correlation between actually neasured val ues of the abdom nal
visceral fat cross sectional area VA obtained in abdom nal tonography of
human bodi es of random sanpl es and val ué4 of the BM of the human sanpl es,
val ues of thebody fat ratio FAT of the human sanples, and values 10 of the
t hi ckness of the abdom nal subcutaneous fat s of the human sanples and the

The bubs oot 1 o eHeiREatbARTLRE aGERRE ol BB ot Rl GReRieE” o
val ue of the BMeesiUabe o0laMiNe £8, dyeix%%s‘gﬁicgegﬂr ichtVé¢ URe Bhale
t hi ckness of abdom naf%1 sugcut aneous fat %, t%e sevent% regressi on

coefficient of theraehsientnal citird RedMossliBR JoaELbi &1RO6LIHLOMhCRabELCI ent
of the BM, the fourth regression coefficient of the body fat ratio FAT,

t he third.regresSabdoninel fsubcetinafustfie ¢ haskaesstwiedfesdidaoiditant

subcut aneous fat s, and the tenth regression constant. The present

i nventi on off t Hehighsne eitaiaeddesed onited istbed lcenaf s s fiwdxpelatdasur i ng
function is bagsed on the fact that the abdom nal visceral fat craoss
sectional ar eaﬁif%wle?? a&&Pf@f}éﬂsaS%%WH&%ﬂ}F ,t?‘ﬂ‘?_é’dﬁ’ﬁ‘a?ﬂ JEePatoIRRT, and
the thickness 25l RRALHLIALr HPEH AN naBhoms ddh AGlJaBRY b8 ntREn

abdom nal 26
bodies of random samples and values of the BMI of the human samples,

values of the body fat ratio FAT of .the.human samples, and values
10 of the thickness of the abdominal sul.)cutaneous fat s of the human
samples and
. the estimated value of the abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
‘of th.e abdominal girth W,, a value of the BMI, a value of the
15 body fat ra‘tio FAT, a value of the thickness of abdominal
subcutaneocus fat s, the séventh regression coefficient of the
abdominal 'girt_:h W,, the fourth regression coefficient of the
BMI, the fourth regression coefficient of the body fat ratio
FAT, the third regression coefficient of the thickness of
20 abdominal subcutaneous fat s, and the tenth regression constant.
The present invention of the visceral fat determining
device with a weight measuring function is based on the fact
that the abdominal visceral fat cross sectional area VA is
correlatedwith the BMI, the body fat ratioﬂ FAT, and the thickness

25 of abdominal subcutaneous fat s in addition to the abdominal



girth W.. The visceral fat determ ning device with a weight neasuri

function stores a seventh regression coefficient of

W., a .fourth regression coefficient of the BM, a fourth regressio

coefficient of the body fat

bet ween
secti onal

act ua
area

| 'y measured val ues of the 2&8bdom nal visceral fat cros

VA obt ai ned in abdom nal tonography of hunman 10 bodi es of
random sanpl es and val ues of the abdom nal girth W. of- the human sanpl es,
val ues of the BM of the human sanples, values of the body fat ratio FAT

of the hunman safiftds ¥randh¢ ariscerabifathdeterriniagsdeyiqenywity b meight
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addition to the abdomnal girth W.,, the BM, the body fat ratio FAT, and

area

.a value o ckness “of om na

VA of the subject can be obtained. Therefore, in the

ng

the abdom nal ~girth

n

_ ratio FAT, 5 a third regression coefficient of
the thickness of the abdom nal subcutaneous fat s, and a tenth regression
constant which are obtai'ned based on statistical analysis of correlation
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esti.mated value 26 of the abdom,nal_ visceral fat cros
t%&aqggg based on statistical analysis of corre%.ationabetween

actually measured values of the abdominal visceral fat éross
sectional area VA obtained in abdominal tomography of human
bodies of random samples and values of the ‘abdominal girth Wy
of the human samples, values of the BMI of the human samples,
values of the body fat ratio FAT of the human samples, and values

of the thickness of the abdominal subcutaneous fat s of the human

'samples.

S

In the visceral fat determining device with a weight

measuring function, by inputting a value of the abdominal girth
W, a value of the BMI, a value of the body fat ratio FAT, and
a value of the thickness qf abdominal subcutaneous fat s of the
subject, an estimated value of the abdominal visceral fat cross
sectional area VA of the subject can be obtained, Thereforé,
in the visceral fat determining device with a weight measuring
function, in addition to the abdominal girth Wy, the BMI, the
body fat ratio FAT, and the thickness of abdominal subcutaneous
fat s can be well reflected in obtaining the estimated value

of the abdominal visceral fat cross sectional area VA.

of



Furthernore, a visceral fat determ ning device with a weight neasuring
function of the present invention conprises: weight neasuring neans for
measuring wei ght of a subject when the subject stands on a neasuring
surface; 5 input nmeans for inputting personal data including an abdom nal
girth W. that is a circunferential length of a torso of the subject and
hei ght of the subject; a data processing unit that stores the personal data
and cal cul ates an estinmated val ue of an %bdoninal visceral fat cross 10
sectional area VA of the subject based on the personal data; and a display
portion that displays the personal data and a result of the calculation

f d by the d ing _unit, .and 15 inped '
Por measuring a hundiTBBRY o aEhEE 2 1oF ot i TR SIS LY bUOHAPRa  odos
In contact wt hweigel{ﬂ’hé‘ééx&ﬂéh{mﬂx%t%?lo%ckilé pRagy ?&’H%EHB tQ?‘H‘%aita%ﬁém al

processing unit stores an ei regression- coefficient o

girth W, a first re@igatinRRsubns a8hhs Fo@NhedMurdngaidlightlor & bjerd an
el eventh regression constant which are obtai ned based on statistical

anal ysi s of cowhel ahieonulyioreenatde . cac iuntdgurimgssuethceal ues of the
abdom nal visceral fat cross sectional area VA obtained in abdom nal
t omogr aphy of - hunan 1984t aseapfs £andmuddspt ceeraonaladafes ipsledingh@nabdoni nal
girth w Of t,heahb&]oqnal?xa agniprlt?lswx,atr:]gatv %Isuae %igzzun%gerential length of a torso
of the subject and height of the subject;
a data processing unit thaf stores the personal data and
calculates an e;timated value of an abdominal visceral fat cross |
10 sectional area VA of the subject based on the personal data;
and ' _
a display portion that displays the personal data and
a result of the calculation performed by the cié{'.a processing
unit, and
15 impedance measuring means for measuring a human body
impedance Z of the subject through electrodes in contact with
terminals of the subject’s body, wherein
the data procéssing unit étores an eighth regression
coeff'icient-: of the abdominal gi-rth Wi, a first regression
20 ©coefficient of a term (142 / 2), and an eleventh regreésioﬁ
constant which are obtained based on statistical analysis of
correlation between the actually measured values of the
abdominal visceral fat cross sectional area VA obtained in

abdominal tomography of humanbodies of random samples and values

25 of ‘the abdominal girth W, of the human samples and values of



the term (TL2 / Z) obtained by dividing a square of height TL by the body
i npedance Z and the data processing unit cal cul ates the estimated val ue of
an abdomi nal visceral fat cross sectional area VAof the subject 5 based on
a value of the abdom nal girth W,, a value of the body inpedance z neasured
wi th the inpedance neasuring neans, a value of the hei.ght TL obtai ned

t hrough the input neans, the eighth regression coefficient. of the

abdomi nal girth W,, and the first regression coefficient of the term (TL2
/ Z), and the eleventh 10 regressjon constant. The present invention of

t he visceral fat deternlning device with-a weight measuring function is

based on the f t V] gcC rea VA
is correlat eda€v|ﬁ tte?ﬁ (# Pﬁo#aﬂgf? ﬂ,ﬁ%ﬁgg&,ﬁ,{%& %‘S)%Iie béé%\?‘l‘alﬁ'

girth W. The wig c@,reabo&%tmg%hgﬁgyg ngqdevi ce with a wei ght neasuring
function stores ‘an eighth regression coefficient of the abdomnal girth

W, and a first regiesdnosn preebbbth@ninidf caldiiates Mielledtimdted Ndean
el eventh regression constant obtained based on statistical analysis of
correl ation betekamalaimiabl yiggeredafatr e seakabionsfl a1ea Valiydortermibieicscer al
fat cross sectional areas VA obtained in abdoni nal tormgrapév&ihof human

bodi es of %ndﬁﬁﬁeé*a%lae’éa%}ﬂpﬁdl"ﬁe%bwlpﬁé HiE§BHima gLt pivEhakedyal ues

of theterm(TL2/ etermnin
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28 of the height T, obtained through the input means, the eighth
regression coefficient of the abdoninal giriﬁh ﬁn, and the firsf
regression coefficient of the term (T;? / %), and the eleventh

10 regression constant.

The present invention of the visceral fat determining
device with a weight m-easu.ring fﬁhcfion is based on the fact
that the abdominal visceral fat cross sectional area VA is
correlated with the term (T.? /. z} in addition to the abdominal

15 girth #. The visceral fat determining device with a weight
measuring function stores an eighth regreséion coefficient of
the abdominal girth W;, and a first regression coefficient of
the term (TL"; / 2¥, and an eleventh regression constant obtained
based on statistical analysis of correlation between actually

20 measured values of the abdominal visceral fat cross sectional
areas VA obtained in abdominal tomograbhy of human bodies of
random samples and values of the abdominal girth W, and values
of the term (T3 / 2).

In the visceral fat determining device with a weight

.25 measuring function, when a value of the abdominal girth W; and



a value of the height TL of the subject are inputted together wth a val ue
of the neasured body inpedance Z, an estimted value of the abdom nal
visceral fat cross sectional area VA of the subject can be obtai ned.
Therefore, in the visceral fat 5 determ ning device of the present
invention, in addition to the abdomnal girth W,, the term (TL2 / Z) can
be reflected in obtaining the estimted val ue of the abdom nal visceral

fat cross sectional area VA. Furthernore2 a visceral fat deternining
device with a weight 10 neasuring function of the present jnvention
conprises; weight neasuring nmeans for neasuring weight of a subject when

t he subject stands on a _neasurjng surface; haﬁut nmeans for

i nputtin
personal data i AcTaidiengt dihe & AalfgFht Fupg e thare; %n%llt(,tierdcgﬂ? i al
| ength of a tors

9., 15 of t subj_ect d . height. of Jhe ject:. a.data
processi ng unit ,f‘%%? S B?é’g%thﬁé“éﬁgf)g%%gf)dﬁéfnge_ar{lc?e %’a?%%%gjt"éagtegn@aelﬁ% mat ed
val ue of ‘an abdggi Al hSEALA! vl 8eiGO2e: AEEL AA1GRREDNA Gh SHErRUDI et
based on the personal data; a dlsﬁfay portion that 3|splays t he personal
data and a ‘20 pebjddt Ghnthe dbRhenbAl | PRePEIJrl MRS the Wheceeda srocessi ng

unit; and inpedance neasuring neans for neasuring a human body i npedance
Z of the subpectietémimnghgelegtte odche pra@ntaotvention, ieraddhbien ob thee
subj ect's body, wherein 25 the data procegssing unit stores a ninth
regressi on 29 abdominal girth W, the texm (T / 2) canbe reflected inobtaining
theestimatedvaluéoftheabdominalvisceralfatcrosssectiénal
area VA.
Furthermore, a visceral fat determining device with a weight
10 me&suring fuﬁction of the present invention comprises:
.weight measuring means for measuring weight of a subject
.When the subject stands on a measuring surface;
input means for inputting personal data including an
-:abdominal girth W, that is a circumferential length of a torso
15 of the subject and height of the subject:

a data processipg unit tha£ stores the personal data and
calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subject based on the personal aata;

- a display portion fhat displays the personal data and a
20 result of t_he calculation performed b.y the data .processing unit;
and

impedance measuring means for measuring a human body
impedance Z of the subject through electrodes in contact with

terminals of the subject’s body, wherein

25 the data processing unit stores a ninth regression



coefficient of the.abdomnal girth W,, a first regression coefficient of
the body inpedance Z, and a twelfth regression constant which are obtained -
based on statistical analysis of correlation between actually -neasured
val ues of the abdom nal 5 visceral fat cross sectional area VA obtained in
abdom nal tonography of human bodi es of random sanpl es and val ues of the
abdom nal girth W of the human sanpl es and val ues of the body i npedance Z
of the human sanples and the data processthg unit calcul ates the esti mated
value 10 of an abdom nal visceral fat cross sectional area VA of the

subj ect based on a value of the abdominal girth Wer a val ue of the body

| npedance Z neasl | t i ance . neasyuring neans, the ninth
regressi on coef f%lgélfgin le})’? ?{:gthggggﬁ?malggﬁ \7@’, Btdreheregyession
-regressi on coekfies f ' Z d 15 twel fith
reg?essi on cons%gﬁﬁﬁ%ﬁggp$%2§%?)%? vienﬁﬁéﬁgge%?'t ﬁ%@\% g‘%’:geffatlh ?E%r%se%lé’flm ni ng

device is basedomstdmtewhtdt akBadbtaifeabslylaNgh sthatd8tfla)l Bhaty 6 of
sectional area VA is correlated with the human body .i npedance “Z I n

addi tion to thecatckdritdah bgitwebn \Actudhey viesseral vé hies20f diecspadiingidevi ce
stores a ninth regression coefficient of the abdominal girth W, a first
regressi on chef Tigseamd at tarosi5osgctionpddarese VA obhalined wel &bdomisgilessi on
const ant whi ch are obt ﬁi ned. based on statistical analysis-of correlation

between act ual | YRR &F VirtieBogte AL HAORT PIFPIEE dBFaTaugs oFf Sbe
sectional 25 ar&aoiing?! A:Rh% Br BN <MY BREYahel YPELL YIS ©f
. impedance % of the human samples and
the data prgcessing unit calculates the estimated value
16 of anabdominal visceral fat cross sectional areaVAofthesubject
based on a value of the abdominal girth Wi, a value of the body
impedance 7z measured with the impedance measuring means, the
ninth'regression coefficient of the .abdo;ninal_girth Wi, and the
first regression coefficient of the body impedance Z, and the
15 twelfth regression constant.
T_he present invention of the visceral fat determining device
is based on the fact that the abdominal visceral fat cross .
sectional area VA is correlated with the human body impedance
Z in addition .to the abdominal girth W;. The visceral fat
20 determining device stores a ninth regression coefficient of the
abdominal girth W,, a first regression coefficient of the body
impedance %, and a twelfth regression constant which are obtained X
based on statistical ahalysis of correlation between actually

measured values of an abdominal visceral fat cross sectional

26 areaVAobtained inabdominal tomographyof humanbodies of random -



sanpl es and val ues of the abdom nal girth W. of the human sanples .and

val ues of the body inpedance Z of the human sanples. 1In the visceral fat
determ ning device with a weight neasuring function, by inputting a val ue
of the abdom nal girth 5 W. of. the subject and neasuring the body

i npedance Z, an estimated value of the abdom nal visceral fat cross
sectional area VA of - the subject can be gbtained. Therefore, in the
visceral fat determning device with a ﬁﬂight measuring function, in
addition to the abdominal girth W.,, the body inpedance Z can be reflected
10 in obtaining the estimated val ue of the abdom-nal visceral fat cross

ti I VA. .Furt , i I 1Nl j. Lt h
nel ght | measur i RERATAATC P S SRt e hoaET B ol e MhudB S ke 1
TeASU i NG MEaNS,foly TS Ul Mo "BbEN tinBbatn oyt 8¢ cld nUE Sdigoauhi ect -

stands on a neasuring surface; Inpu ans for 1 nputting personal data
including an abdompathgivildteYhl tHal deSePmiGiihgUAdEIRNWEBh 4 ergightof a
torso of a subject, height, sex, and age of the subject; a data processing
unit that storeaseddwripgrfaantiondabsn iapdttiiy € ahtue af aheabdogtinabtgddtial ue of
an abdom nal visceral fat cross sectional area VA of the subject based on

the personal daifeef thejpaiesy asdmeagnrirmtheibedy redapee ferasttfiingded and a
Erwt IR Il B AL i IR SRR R A S
| the subject can be obtained. Therefore, in the visceral fat
determining devic_e-with a weight measuring function, inaddition
to the abdominal girth Wy, the bc;dy impedance Z can be refiected
10 'in obtaining the estimated value of the aﬁdominal‘visberal fat
cross sectional area VA.
Furthermore, a visceral fat determiningdevicewith a.weight
measuring function of the present invéntibn~comprises:
weight measuring means for measuring weight of a subject
15 when the subject stands on a measuring surface;
input means for ir.xputting personal data including an
abdominal .girth Wy, that is a circumferential length of a torso
of a subject, height, sex, and age of the subject;
a data processing unit that stores the personal data and
" 20 éalculates an estimated value 6f an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;
a display portion that displays the personal data and a
result of the calculation performed by the data processing unit;
and

26 body fat ratio measuring means for measuring a human body



i npedance Z of the subject through electrodes in contact wwth termnals of
the subject's body and for obtaining a body fat ratio FAT of the subject
based on the nmeasured body i npedance Z and the inputted personal data or
part of the data, wherein 5 the data processing unit stores-a first
regression. coefficient of a term (WZTLage) and a first regression
coefficient of a'term (W2 TL FAT), and_a thirteenth regression constant
whi ch are obtained based on statistical afal ysis of correlation between
actual |y nmeasured val ues of the abdom nal 10 visceral fat cross sectional
area VA obtained in abdom nal toanraphy of human bodi es of random nal e

I d I f t L ed by yult
of " an_ abtom nal TRPRRCE o5 SHEChifn  BEmee e tureoRE: Theoabedt ek N
I d th I f f
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the human sanpl ggtid hg-.rhﬁfl g shbje®f paBBd uHTRe 3REBLUSSA HARY id&%d&%@l& f at
rati o FAT of t he human sanples and when inputted subject's personal data

of sex is 'nual eZ and0thdriapghtdédigersgmil deanr piet o&t theaces ihegetini t
cal cul ates the estinmated: val ue of the.abdoninal visceral fat‘cross
sectional &t ea VAW datamiosesabieanibasterasnaatiegtugegresdtombdoni nal

girth W of the nale su %ect a value, of the age of the male subject
inputted t hr ougfP&ifd ciapttoimBaherm AWl Te® BﬂekIﬁ9db6d§1€E¥'rﬁﬁfe?%&QQ) FAT of

the mal e subj ecéoerﬁ.al.%?('gggoWattIIartmh(%prgx . IE‘E‘I‘) ’ and a thirteenth regression

constant which are obtained based on statistical aﬂalysis of
correlation between actually measured values of the abcIominal
10 visceral fat cross sectional area VA obtained in abdominal
tomography of human bodies of random male samples and values
of the term (W;?-* ‘i‘;, * age) obtained by multiplying a square of
an abdominal girth W. of the human samples, the height T, of
the human samples, and the age of the human samples and valugas-
16 of the term of '(Wr,z * Ty y FAT) obtained by multiplying a square
of the abdominal girth' Wr of the human samples, thé height T,
of the human samples, and the body fat ratio FAT of the human
samples and
when inputted subject’s personal data of sex is “male”
20 through the input means, the data processing unit calculates
the estimated value of the abdominal visceral fat cross sectional
area VA of the male subject based on a value of the abdominal
girth W, of the male subject, a value of the age of the male
subject inputted through the input means, a value of the body

25 fat ratio FAT of the male subject measured with the body fat



rati o measuring neans, the first regression coefficient of the term (W2
TL age), the first regression coefficient of the term (WZ2TLFAT), and the
thirteenth regression constant. In the case that the subject is male, the
present invention 5 of the visceral fat determ ning device with a weight
measuring function is based on the fact that the abdom nal visceral, fat
cross sectional area VA is deeply correlated with the terms (W2 - TL age)
and (W.. TL- FAT) representing the physi®al characteristics. Therefore,
the visceral fat determining 10 device with a weight neasuring function
stores a first regression coefficient of the term (W2TLage), a first

regression coefficient of, the term (-V%ZTLFAT , and a thirteenth
regressi on constant® RRFEH 136 B8 ai et YeibetrGrpsstar icoefEigientngf fhes of

correl ati on bet et yal | ured values of the 15 abdoninal visceral
fat cross secti%\gﬁ(@f‘r eg%vﬂ\éce)g?%?‘ﬁggrfﬁ reﬁﬁ%ﬁ9ﬁa7°etf%ﬁﬁb?‘étpﬂ§tgfe Y9G an
bodi es of randoggRalwe . | e / d (%/g-r? e) of the
human nal e sanpmns aﬁad%\%f uagns&g?‘et %?%%%%Q%V&%fl%i%?%o -ELé‘ﬁﬁﬂman mal e
sanpl es. By inputtihgtize vabeiehat thaesuwmjdoniizakal@, ritde Prestid anweltien 20 of

the height TL of the male subject and by neasuring the body fat ratio FAT
of the nal e Bubpleéhe wiscesa] fatalpbeahipinf dehice nbtloai weslghti meerudinbat

cross sectional arga VA o{) the mal e subLect ‘can be obtained. In the case

that the subj ect™EiRRI+S bpfed 2 the Sasktbatathe abdpmiralhgigesrae fatth a
wel ght measur i gdldedd:9na?2.-80 viSH BBLSH, YBhHE 254 IendRIoR A (flscer al
fat cross sectional .
* Ty + age) and (W2-+ Ty~ FAT) representing the physical
characteristics. Therefore, the visceral fat determining
10 devicewitha weight measuring function storesa first regression
coefficient of the term (W.%+Ty+age), a first regression
coefficient of the term (Wy%+ Ty -+ FAT), and a thirteenth
regression constant which are obtained based on statistical
analysis of correlétion between actually measured values of the
15  abdominal visceral fat cross sectional area VA obtained in
abdominal tomography of huxﬁan bodies of rand.om male samples and
. values of the term (Wy2-+ Ty~ age} of the human male samples and
values of the term (W2 o Ty« FAT) of the human m.ale sampleé.
By inputting a value of the abdominal gi-rth Wi, and a value
20 gf the height Ty of the male subject and by measuring the body
fat ratio FAT of the male subject, an estimated value of the
abdominal visceral fat cross sectionalareaVAof themale subject
can be obtained. In the case that the subject is male, in the

visceral fat determining device with a weight measuring function,

26 anestimated value of the abdominal visceral fat cross sectional



area VA of the male subject is nore accurately obtained. Furthernore, a
visceral fat determning device with a weight neasuring function of.the
present invention conprises: weight neasuring means for measuring wei ght
of a subject 5 when the subject stands on a measuring surface; iInput neans
for inputting personal data including an abdomnal girth W. that is a
circunferential length of a torso of the subject, height, weight, sex, and
age of the subject; a data processing-uni® that stores the personal data
and 10 cal cul'ates an estinmated val ue of an abdom nal visceral fat -cross
sectional area VA of the subject based on the personal data; a display
portion that displays the personal data and a 'reSU|H§§T the cal cul ation

performed by thareii'd SEotRR &pdg fHhiect ipdrome BEAYTFLALYr 8PF¥ Mistsuring
means for measuring.a human_ body, i nce.Z. of the ' t

el ectrodes in conta "frt\’\ﬁefﬂ“et'e‘? ﬁfﬁ%ﬁ%ﬁ%tt _egegﬁﬁ?len&d%g%lgggtgﬁy ‘%J#' t
obtai ning a boo'%c_a%ﬂ&rinﬁa%ﬁz%ﬂé%ﬁ ot EﬁéepSHQél‘?@tin%E\?PorP%ohB%ﬁ@@ﬁ ured body

i npedance Z-an e I nputted personal "data or part of the data, wherein

20 the data processy8ggitNinba st AngSméarse E6Ahallf D5 welighoeft hcéifecal the
term (W.2TLage) , a fifth regression coefficient of the body fat ratio
FAT, and a f®durvkentther egbhissi shandonrst anbeashixdhgaserigeai ned based on

statistical analysis of correlation between actual Iv%ei'neasur‘ed val ues of
the abdoninal 25 viktdtamesng forodRPYddnPoRarsWdadehe A ALRYi 4! abdoni nal

34 abdominal girth W, that is a circumferential length of a torso
of the subject, height, weight, sex, and age of the subject;
a data processing unit that stores the personal data and
10 calculates an.estimated value of an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;
.a display portioﬁ that displays the personal data and a
result of the calculation performed by the data processing unit;
and
15 body fat ia£io measuring means for measuring a human body
inpedance Z of the subject through electrodes in contact with
terminals of the subjecf’s body and for obtéining a bédy fat
ratio FAT of the subject based on the measured body impedance
Z-and the inputted personal daté or part of the data, wherein
- 20 the data processing unit stores a second regression

cbefficient of the term (W.%°Ty'age), a fifth regression
coefficient of thebody fat ratio FAT, anda fourteenthregression
constant which are obtained based on statistical analysis of
correlation between actually measured values of the abdominal

25 visceral fat cross sectlonal area VA obtained in abdominal



t onogr aphy of human bodi es of random fenal e sanples and values of the term
(W.2TLage) obtained by multiplying a square of the abdomnal girth W.2 of
t he human sanpl es, the height TL of the hunman sanples, and the age of the
human sanpl es and values 5 of the body fat ratio FAT of the human sanpl es
and in the case that inputted subject's personal data of .sex- is "fenale",
the data processing unit calculates the estimted value of the abdom nal
visceral fat cross sectional area VA of &he fenmale subject based.on a

val ue of the abdominal girth W. 10 of the fenal e subject, a value of the
age of. the fermal e subject inputted through the input neans, a value of the
body fat ratio  -FAT of the femal e subject neasured with the body fat ratio
nmeasuri ng neanstORPEFaphy Af peparckeding ebarnien daraly sepplevpnd YaAuRs TL
age)*, the first_regression goefficient of the term (W2 15 TLFAT), and
the fourteenth PEJPEERTh WansTantde TREtMINESRY BuFdRLYBIP &f sEvare PScer al

fat determ ning i WAt R acwed g a I ctiqn is based on the
fact that the g d\élrlr)lgﬁlg I\M\/ll gé%% al f ggf %Ifeoggﬁésrg%f"{"gg%ﬁ’ grg%ahe\;ﬂgﬁ s ’dé’%pl y

correl ated wi t hekd@uish Babpbed | ata)trandyd Be dRNudAl shatidy 2RaRALWRE the

femal e subject. The visceral fat determ ning device stores a second
regressi on ceféf dihenbodf fadte rhefon KAN 3f e haged samdea fndth regression
coefficient of the body fat-ratio FAT, and a fourteenth regression
constant whi ch are i8bthe repeptiBatl inpnttedisubi¢etlls ravsymils data cff sekat i on

bet ween actual | as 5 val ues of the abdomi nal. visceral fat cross
sectional area %%Aqggma%ee’q tzhe gata processing unit calculates the estimated

value of the abdominal visceral fat cross sectional area VA of

the female subject based on a vaiue of the abdominai girth Wy
10 .of the female subject, a value of the age of the female subj ect'

inputted through the input means, a value of the body fat ratio

'FAT of the female subjec.:t measured with the body fat ;:atio

measuring means, the first regres.sion coefficient of the term

(W2 « Ty, - age)’, the first regression coefficient of the term (W;2 '
15 * Ty« FAT), and the fourteenth regression constant.

. The present invention of the visceral fat determiniﬁg device
with a weight measuring function is based on the fact that the
abdominal visceral fat cross sectional area VA is deeply
correlated with the térm (W2 « Ty, * age) and the body fat ratio

20 FAT of the female subject. The visceral fat determining device
stores a second regression coefficient of the term (W2 Ty, * age)
and a fifth regression coefficient of the body fat ratio FAT,
and a fourteenth regression constant which are obtained based
onstatistical analysisof correlationbetween actuallyneasured

256 values of the abdominal visceral fat cross sectional area VA



obt ai ned i n abdom nal tonography of human bodi es of .random femal e sanples
and values of the term (W2 . TL age) of the human fermale sanples and

val ues of the body fat ratio FAT of the human female sanples. 5 By
inputting a value of the abdomnal girth W,, a value of the height TL, and
a value of the age of the fenmale subject and by ‘neasuring the body fat
rati o FAT, an *estimated' value of the abdom nal visceral fat cross
sectional area VA of the female subject 3an be obtai ned. As descri bed
above, in the visceral 10 fat determ ning device with a weight measuring
function, in the case that the subject.is female, an estimted val ue of
the abdom.nal- vjsceral, fat, cross sectional area VA:is nbre accurately

-obt ai ned. Fur t AR3ideg inghdopiagktopographyaf BrmmPedt &Frf Tandamfiemgle 5
i ght i f ti b fi h t hat timat ed
ue it s gLt o st B RO S S L1t LUESab gl val v

obtai ned wi th aggificndl vALud08# ShE HOBy LRETRL oMY 88%n8Hinin RUaEE!  ON

termof the sex off the subject. 2 hi's way, the physica

characteristicssafpidde subject such as age and sex Gan be well reflected
in obtaining the estimted value of the abdom nal visceral fat cross
sectional a¥ea VAR inpettsing @caluerpdt bhe abdoninahgieth iWipkedald o€ of an

abdom nal visceral fat cross sectional area VA of the subject 25 can be
corrected with tehgight Tneagd)@ vatug Gfithst agp & tigp femalé subject and

~ by measuring the body fat ratio FAT, an estimated value of the
abdominal visceral fat cross sectional arga VA of the female
subject can be obtaineq. As described above, in the visceral

10 fat determining device with a weight measuring function, in the
case that the subject is female, an estimated value of the
abdom;palvisceralfatcrosssectionalareaVAismoreaccurately
'obtainea. -

Furthetrmore, ﬁhe visceral faf determining device with a

186 weight measuring function can be configured such that the
egtimated value of an abdominal visceral fat cross sectional
area VA of the subject can be obtained with addition of a
correction term of the age and a correction term of the sex of
the subject.

20 In this way, the physical characteristics of the subject
such as age and sex can be well reflected ih obtainiﬁg the
estimated value of the abdominal visceral faf cfoss sectional
area VA of the subject. In this case, the estimated value of
an abdominal visceral fat cross éect.ional area VA of the subject

26 can be corrected with the age, the sex, or both of them.



.Furthernore, the visceral fat determ ning device with a weight measuring
function capable of providing an estimated value of the abdom nal visceral
fat cross sectional area VA can be configured such that a plurality of
ranking levels are in 6 advance defined based on a plurality of standard
val ues for the abdom nal visceral fat cross sectional area VA and the
estimated value of the abdom nal visceral -fat cross sectional area VA is
di spl ayed on the display portion in accordance with a plurality of the
ranking levels. 10 In this way, since the neasured result given as the
guantitative information of the abdom nal visceral fat cross sectiona
area VA can be visually grasped through a visually graded scale on the

di spl ay, under st andfusghefmetes &he atims¢rajbtrimdetiernindagr devign withsa
sectional area VA becones easier. 15 Furthernore, the viscera

det er m ni ng dev‘I’%’éﬂ\H F‘ﬂas‘hrl\ﬁgl ERRCthons GRPIRL S Bﬁcl?’f%‘?%dd'&gaﬂ eesé"flmé%fa‘éul ating
t he esti mat ed v &P bd’gﬁ g%%%erﬁgc r.al gsastse ec};telao‘%l Fgr ea VA

based on corréY St gure suc urality

of ranking | evgg,?s c@g@h%&%{ﬂd,gaan rdef & %Qu‘g;ﬁt@ﬂ SN e Bn iy Qlﬂr&l’s %Qeoin

standard values ftor t the e subject” is displayed on

t he di spl ay porddwmceieraaed BAREE oni 4 BLUBLL ANk BPandaevsludsuféhehsor e,
the visceral fat determning device wth a weight measuring functi.on can

be confi gured sﬂuhmuhalvuﬂceﬁ§1ﬁaﬂhnnsawepblemqﬂan%ﬂquﬁnﬁthﬁﬁﬁ&umgtﬁévels of

t he BM to be in 37
value of the abdominal visceral.fat cross sectlonal area VA is
displayed on the display portion in accordance with a plurality
of the ranking levels.

10 In this way, éinge the measured result given as the
quaﬁtitatiﬁe information of the abdominal visceral fat cross
sectional aréa VA can be visually graspéd through a visually
graded scale on the display, understanding of the obtained
abdominal visceral fat cross sectional aréa‘VAkbecomes easier.

15 - Furthermore, the visceral fat determining device with
aweightnmasuriﬁéfunctioncapableofcalculatinqtheestimated
valueoftheabdominalvisceralfatcros;sectionalareaVAbased
oncorrelationwiththeBMI canbe configuredsuchthataplurality
of ranking levels are in advance defined based on a plurality

20 of standard values for the BMI, éhd.the BMI of the subject is
displayed on the display'portion in accordance with the ranking
levels. .

Furthermore,. the visceral fat determining device with

a weight measuring function can be configured such that in

25 addition to a plurality of ranking levels of the BMI to be in



advance defined based on a, plurality of standard values for the BM, a
plurality of ranking |l evels are in advance defined based on a plurality of
standard val ues for-the abdom nal visceral fat cross sectional area VA,
.and in addition to the BM of the 5 subject, the obtained estinated val ue
of the abdom nal visceral fat cross sectional area VA of the subject is

al so displayed  on the display portion in accordance with the ranking

| evel s. Furthernore, the visceral fat det®rnmining device with a weight
measuring function capable of obtaining the estimated 10 value of the
abdom nal visceral fat cross sectional area VA based on correlation with

the BM can be cQ nf |ﬁreq such that a judging standard value is in advance
defined for eacﬁ etingdhassd °’gPrPt1Hr§'\l‘_1th A& sBRndazthyalyes Spuddenal
ect is judged

| fat VA d. obesity f
based on compar | ions £5 5 SHERT GRATIUABTEL ARE LRATIA Ch e bR
BM, and the agdQMoRalaMitSCEE At dndbr§ R85 %efcgﬂ QA 53 Y1 o the SUbJ ect
with each of the judging s andaré Ues defined Th advance: $hf¥% nor e,

the judging st afwharcdoyalééeal&xchlber@l@f\mnE‘th iR RAMRAGE tAPhOBMTC s tRDE 25
for the BM, 100 cnR2 for the abdom nal 20 visceral fat cross sectional
area VA, 85 "Em fwrieche thbcdbrannsd gt i tdd wflueed otisel Bp @&iina lanickR@agm f or
the abdominal girth W. of fermale subjects. Furthernore, the visceral fat
det er m ni ng devidle GhPehH segtiepgh@aread@dinghe wvbtieoh tanlse diopliayeded such

n h m nal vi ral f
E?gtssnggsur ed 0%15 fxescﬁsp a)cf)fpérrf]:?.o}’l\elngaccc?r antceewflt dghe r%nklngcl%vaels.at

Furthermore, the visceral fat determining device with
a weight measuring function capable of obtaining the estimated
10 value of the abdominal visceral fat cross sectional area VAbased
on correlation with the BMI can be configured such that a judging
standard value is in advance defined for each of the abdominal
girth W, the BMI, and the abdominal visceral fat cross sectional
‘area VA, and obesity of a subject is judged based on comparison
15 of each of values of the abdominal girth W, the BMI, and the
abdgminal visceral fat cross sectional area VA of the subﬁect
with each of the judging standard values defined in advance.
Fu_rthermore, the judging standard values to be défined
in advance canbe set tobe 25 for the BMI, 100 cn? for the abdominal
20 visceral fat cro.ss sectional area VA, 85 cm for the abdominal
girth W, of male subjects, and 90 cm fbr the abdominal girth

Wi of female subjects.
Furthermore, the visceral fat determining device with
a weight measuring function can be configured such that measured

256 results of the weight and the abdominal visceral fat cross



sectional area VA are stored for a certain length of tinme, and anounts. of
changes between the stored weight which is a neasured result in the' past
and the wei ght nmeasured nost recently and between the stored abdom nal
visceral fat cross sectional area O VA which is a neasured result in the
past and the abdom nal -visceral.fat cross sectional area VA neasured nost
recently can be obtained. Mreover, the visceral fat determ ning device
with a weight neasuring function can al 8 be configure such that a ratio
10 of the anpbunt of the change of the abdom nal visceral fat cross .
sectional area VA to the anmnount of the change of the weight (the anount of
t he change of the abdomi nal visceral fat cross sectional. area VA / the

amount . of changseectiﬂiq‘ﬁje afgp gilt fre shoped SBE A Fegtain AepgrhefLing, and
Subj et can be TeE%h Belinatlp8RERUE Bhe ofoeqh Redi DKL £ RcABuT0a; 10
abdomi nal gi rt he i ¢ Ol %@ega&]t ahBeROLLL n@fasﬁ?@%%gi:eféce‘?{ﬁ | g5at0

I g t al fat

obtain nmeasured results strongly correlated with e Viscer: _
condi tion of thetwebhade. sto2@d[dHdoflndEse5EPEd10Pa0lrbhie sPEOVOISArEL]. 1

(a) is a perspective view of an exanple of a visceral fat determ ning
device wth fa W& ghicleias ar regsdnedcresult ik ghe lpgsy) and theviabdomipaksenti ng
an exanple of a display 25 of the visceral fat determ ning device with a
wei ght neasur i -ﬁ@'.sgggal fat cross sectional area VA measured most recently can
be obtained.
Moreover, the viscerél fat determining device with a
weight measuring function can alsobe configure such that at. ratio
10 of the amount of the change of the abdominal viscerél fat cross
sectional area VA to the amount of the change of the weight (the
-amount of the change of the abdominal visceral fat cross sectiona.tl
area VA / ‘the amount of change of the weight) can be obfained.
Furthermore, a circumferential length of an abdomen at
16 4*® lumbar vertebrae of the subject can be ﬁsed as the abdominal
girth Wi.
“In this way, use of the abdominal girth W; obtained at the portion
of the subject enables to obtain measured results strongiy
correlated with the visceral fat condition of the subject.
20
[Brief Description of the Drawings]
Fig. 1 (a) is a perspective view of an example of a visceral
fat determining device with a weight measuring function:;

Fig. 1 (b) is a view representing an example of a display

25 of the visceral fat determining device with a weight measuring



function; Fig. 2 is a schematic bl ock diagramrepresenting a signal
processing in the visceral fat deternining device with a weight neasuring
function; 5 Fig. 3 is a flow chart representing an exanple of procedures
required to measure an abdom nal visceral fat cross sectional area; Fig. 4
is a flow chart representing an exanple of procedures required to neasure
vari ous kinds of cross sectional areas at 10 an abdomi nal portion; Fig. 5
is a table representing a set of judging 8 andard values for obesity.

[ Best Mbde-for Carrying Qut the Invention] 15 A preferred enbodi nent of

t he. present invention will be described referring to Figs. 1-5. Fig.

shows a visceral_fat, determ ning device with a wei ght nmeasuring function
10 (hereinaftef™Fei®ired to as ' "visceral fat deternining device 10") as
an exanple of a pre red, enbodi nent. af: the.present 20 invention, Fig. 1
(a) is a perspecti vg%i gwi% % eenﬁr%tslgce]'?léﬂc}‘ ?’gafgerégt%erprﬁeﬁfﬂﬁf%\?i L The
visceral fat debebuliliy HPYhESit0efATPLL SbOCHITHAR evIEREL Wudhis T OT
measuring wei ght of a subj ect en a subject stands on a measuring
surface 3. SpecmEasating reerégivn;of the 25 subject on the neasuring surface
3 is nmeasured in such a way 40 that a load cell (not shown) provided

i nside the visceral Figt 3 is a flow chart representing an example of procedures

required to measﬁre an abdominal visceral fat cross sectional
area; |
Fig. 4 is a flow chart repreéenting an exanple of procedures
required to measure various kinds of cross éectional-areas at
10 an abdominal portion;
Fig. 5 is a table representing a set of judging standard

values for obesity.

[Best Mode for Carrying Out the Invention]
15 A preferred eﬁbodiment of the present invention will be
- described referring to Figs. 1-5. Fig. 1 shows a visceral fat
determining device with a weight measuring function 10
(hereinafter, referred to as “visceral fat determining devicé
10”} as an example of a preferred embodiment of the present
20 invention. Fig. 1 (a) is a perspective view of the visceral
fat determining device 10.
The visceral fat determining device 10 cémprising weight
measuring means for measuring weight of a subject when a subject
‘stands on a measuring surface 3. Specifically, weight of the

26 subject on the measuring surface 3 is measured in such a way



determ ning device 10 detects the weight and then the detected result is
digitized.. Furthernore, the visceral fat determining device 10 is 5
capabl e of obtaining information related to visceral fat of the subject
such as an estimated val ue of an abdom nal visceral fat cross sectional
area VA which is a cross sectional area of the visceral fat- at the abdonen
and a total abdom nal fat cross sectional-area WA includi ng abdom nal
subcut aneous fat. 10 Furthernore, with th# visceral fat determ ning device
10, BM which has been conventionally used as an i ndex of obesity |[evel
can be al so obtained. The BM is to be obtained through .a well-known
formul a deVeIopegabased on the subject's height _and wejght as part of the

personal data asPabSclrpdPetit B0t FhovmerirEidsdaingide fhe é‘ﬁ'ﬁcﬁf‘ﬂé ’E’évi ce 10
iS. i ded wit - 4 i t. 7 j.ncl udi | it -
S bron o6 b AR PR L0 AL el e o

keys, the persoggguggg% HePLESRRALT ng physical characteristics of the

subj ect can. be ‘I nputte I'h other words 20 a plurality of keys necessary

for inputting the perg@nskmélad,athar eideruidest dPtabmising RRvOBEIBY i1@N
portion 7 corresponds to serve as neans for inputting the personal data.
The personal 6datapaldebef pchpalried imfcambhhibowiretatead té atiscetlefat nifrtdhedevi ce
10 i nclude height and wai st size (hereinafter, .25 referred.to as’

"abdomi nal girt fivhiet sih anppRttinated Falug ofyabdminagdi viscewpl fay
circunferenti _al cl‘gsnsgtsgcgionaéq aallc:)gao%nwhaitch is a cross sectional area of the
visceral fat at the abdomen and a total abdominal fat crosé
sectional area WA including aﬁdominal subcutaneous fat.
10 Furt_hermore, with the visceral fat determini_ng devic;e 10,
BMI which has been conventiohally used as an index of obesity
level can be also obtained. The BMI is to be obtained through
-a'well—known formula develbped bésed on the subﬂect's height
and weight as part of the personal data as described later.
15 ‘The visceral fat determining device 10 is .provided with
an.operation portion 7 including a plurality of‘ keys to be used
for inputting numerical values, letters, and so on. Through
these keys, the personal data representing physicalh
characteristics of the subject can be inputted. In other words
?O a plurality of keys necessary for inputting the personal data
are provided. That is, the operation portion 7 corrésponds to
serve as means for iﬂputting the personal data.
The personal data to be inputted into the visceral fat
determiningdevice10includeheightandwaistsize(hereinafter,

. 4
26 referred to as “abdominal girth”} of the subject. As the



4t h |l unbar vertebrae of the subject is preferred because it is strongly
correlated with the state of the visceral fat of the subject. 5
Furthernore, the personal data to be inputted nmay al so include a thickness
of abdom nal subcutaneous fat s of the'subject, which can be neasured
usi ng a nunber of well known subcutaneous fat thickness nmeasuring neans
such as a caliper, an ultrasonic probe, and so on. 10 Mreover, the

t hi ckness of abdomi nal -subcutaneous.fat 4! of the subject to be inputted
into the visceral, fat determ ning device nay be the value at the side
unbilical region, the value at the iliumupper part, the sumthereof, or
an average of the 15- Furt her in calc

, | at | th
abdoni nal ' vi SC@Ibngigg?t girpRd, A Fé‘?f&qérgflééa]\/ie% tgg’éségi?éi@mﬁat%tr, i f
f | iri i .fat ti
FAT of the sutf odiibEr v BB AR S RO E PR R el A BB 31 e 17 1o
body fat ratio geAdngly (d3grSIURCH: ARRRCs HRULE el P RUGR] 320 £0RRS at | o

portion 7. In other”words, known val ues of the body i npedance Z and the
body fat ratioduBJeet.the subject obtained elsewhere can be inputted

t hrough the operation of the operation portion 7. The operation portion 7
is providedbdw t h aFprtherniorg, ofhe 2Brkeysl gach bg ke dobuttedmaeglsor

selecting itens of the personal 42 data and nuneric_keys for inputting
Ebckness of abdominal subcutaneous fat s of the'subject,

val ues. , Furt héPfrbprdeat _
which can be measured using a number of well known subcutaneous
fat thickness measuring means such as a caliper, an ultrasonic
probe, and s0 on. |
10 Moreover, the thickness of abdominal subcufaneous fat s
. of the subject to be inputted into the visceral fat determining
device may be -the value at the side umbilical recjion, the value
‘at the ilium upper pa:ét, the sum fhereof, or an average of the
sum. .
15 Furthermore, in calculatingthe aiadominal'visceral fatcross
' sectional area VA, as described later, if formula requiring data
of an human body impedance Z and a body fat ratio FAT of the
subject is to be used, values .of the body impedance Z and the
body fat ratio FAT of the subject can be inputted through én
20 operation portion 7. In other words, known values .of the body
impedance Z and .the body fat ratio FAT of the subject obtained
elsewhere can be inputted through the operation of the operation
portion 7. |
The operation portion 7 is provided with a plurality of

26 keys such as a selection key for selecting items of the personal



operation portion 7 is also provided with an OV OFF power switch for
turning on and off the visceral. fat determ ning device 10 and an

i npedance measurenent starting switch for starting a 5 neasurenent of a

bi oel ectrical inpedance Z to be explained later. Furthernore, with the
operation portion 7, a plurality of neasurenent nodes can be sel ected for
t he abdom nal vi sceral fat cross sectional area VAL In -accordance with
the selected node, a correspondi'ng neas## enent routi ne such as a first 10
measurenent routine and a second neasurenent routine that will be
described later is executed. .A display portion 8 displ ays various ki nds of
t he personql \é]a | nputted t roug h the- %f;‘)htlarathon pog n 7, a neasured
val ue of the (o[ il {0 i W VAV 2 8F INPAERIRY TR at 'drif HHorRe tfhut t ed
15 personal daty S %?};@E ci ated
wi th the abdom %a?gg}ésxgé Mieiogh} i%rggggpgsel?: i onar tf?ha‘-?l&eiaatlt] i‘:‘p& Svila‘f%f s a
view of an examle.@iningColiafl B eRe Bcerh B RaRYadYrhi AnG de'chE'ﬂ) 1 (b),
a neasured result of thé 20 abdom nal. visceral fat cross sectional area VA
I S shown as cl as#li &h ethpedafc®neaghiréyertf stapkimg sweveh StorThesetimgliacat ed
by 8 a, 8 b, and 8 c in Fig. 1 (b) are ranking bars representing the

ranki ng | evdl s meapuptnend|dftapigfelsctniealdingeidanse &1te beephatined bataivance for
the BM and the abdom nal visceral fat.cross 25 sectional area VA and then

conpared wi th neasEPEtherRCHes YoEhshe PREFENONRRFHRE Thadh ALY Sferal fat
cross secti Onahegggﬁe e'%‘t modes can be selected for the abdominal visceral

fat c¢ross s'ectional area VA. In .accordance with the selected
mode, a corresponding measurement routine such as a first

10 measurement routine and a secqnd measurement routine that will
be described later is executed.

A display portion 8 displays various kinds of the personal
data inputted through the operation portion 7, a measured value
of the weight, and a value of the BMI calculated £rom the inputted

15 personal data and the weight value, as well as information
.associated with the abdc.:minal wvisceral fat cross sectional area
VA. .
‘E'ig. 1 (b) is a view of an example of the display on the
display portion 8. In Fig. 1 (b), a measured result of the
20 abdominal visceral fat cross sectional area VA is shown as
classified in a plurality of ranking levels. Those._indicated
by8a, 8b, and 8 ¢ in Fig. 1 (b) are ranking bars representing
the ranking levels . Aplurality of standa;rd values are defined
in aéivance for the BMI and the abdominal visceral fat .cross

25 sectional area VA, and then compared with measured values of



And, then, which ranking |l evels the neasured values of the BM and the
abdom nal visceral fat cross sectional area VA of the subject are :
classified to is determ ned and displayed.. 5 According to the exanple given
in Fig. 1 (b), the display shows that the value of the abdom nal visceral
fat cross sectional - area VA of the subject corresponds, to the ranking bar
8 b. Furthernore, as showmn in Fig 1 (b),4%evel I ndi cators 8d and 8e can

al so be displayed. The |evel indicators d and Be. 10 can be correl ated
with specific synptons related to the visceral fat: For exanple, if a val ue
of the abdom nal visceral fat cross -sectional area VA of a person is

| arger than 10Qneriyr Mg @h%%bti 11 H&%Mgg%oséeﬁ O&{) !af a@e%hﬁ{ than

25, then, the person nlca ese heref ore,

the level 15 i pEliG At &ﬂli@)&iiﬁ:l%@tlé&lﬁ%ﬁ@ﬁ@@é’l&eﬁ%éﬂ@s%@tﬂx@rBﬂlhe
abdonmi nal vi sceral fat cross sectional. area VA or to 25 for the BM. As

shown in Fig. @by, tied apiayinyg eissaalr ot keoss tsechbianaledras VA qfatHd t ati ve
val ue in accordance with ranking |levels or displaying the neasured. result

in accordance wibhesy mreonbaefifizd posi @Béemisfwlségdfqlkﬁnlww@h t he person

m ght be sufferl n an allow visual, stepw se, lucid, jnterpretation of
the results? 88’6&%5%(—? hgjeample gi¥eR dhekid e%u(l & %%?ﬂw oS 9. 2, a

bl ock di agr am \rylﬁg;é G e YOPRL ARLRERES\AdcbPal NEeVERSY Bhcffnar

determ nirng de sCri ypes O
be performed byraadgl ddhe PERGRSE B8 t¥pbnds ﬂdﬂ%lhudk&guaagcsay@lb.

processing unit (CPU)
Furthermore, as shown in Fig 1 {b), level indicators 8d
and 8e can also be displayed. The level indicators 8d and 8e .
10 canbe correlatedwith specific symptoms related to the viscex;al
fat. Forexample, if avalue of the abdominal visceral fat cross
sectional area VA of a person is iarger than 100 cm?, or a value
qf the BMI of the person is higher than 25, then, the person
may be clinically diagnosed to be obese. Therefore,. the level
15 indi'.cator 8e may be set to correspond to 100 cm.2 for the abdominal
visceral fat cross sectional area VA or to 25 for the BMI.
As shown in Fig. (b}, dispiaying a measured result obtaiﬁed
as a quantitative value in accordance with ranking levels or
displaying the measured result in accordance with symptoms of
20. possible diseases from which the person might be suffering can
allow visual, stepwise, and lucid interpretation of the results
in accordance with the measured result.
R_éferring to Fig. 2, a block diagram representing signa.l

pfocessing in the visceral fat determiningdevice 10 is described.

25 Various types of calculations can be performed by a data



14 and a.storage device 15. The storage device 15 stores the-personal data
inputted through the function keys provided with the operation- portion 5
7. The storage device 15 al so. stores weight data neasured through the
wei ght nmeasuring neans. Furthernore, once estinmated values of the BM and
t he abdom nal visceral fat cross sectional area VA are obtained, they are
al so stored in the storage device 15. Furthernore, the storage device 15
stores an operation 10 instruction routiffe including procedures necessary
for giving the subject required guidance and instructions on-how to
operate the visceral fat determ ning device 10 and neasurenent routines

i ncl udi ng procedures for calculating BM, the body fat ratio VAT, and the
estinmated val ue®T8FeIHS9aBRbhilRalnciuddogar qeatre} arocessint tpdhalCllea VA,
The neasurenentlﬁout%nes inclu%g a fﬁgft measur enent routine and a second
measur ement: routi na A< SGRERYT KETFAt Y in an execution exanple of the

measur enent 4 I OUky ) t nmr t i first
regression 20 coef ﬁlgﬁs}ﬁ'fggé 0 I{E%efgb%fé%ie%aﬂ;%?}%fggﬁfedg%ge%})ﬁ&d&%é
regression coethishfthaZwbtibe 1RHIPERAHGiWikth Mo ofeldtild FEA TSI ON
coefficient. a3 of the abdomnal girth W, a fourth regression coefficient
aq of the ab#@oninalThgistohay¥d dea de fStdl soegpesswaightcathimeasenéd dsraigh he
abdominal girth W,, a sixth regression 25 coefficient a6 of the abdom nal
girth W, a sevEhe He%@@t}@g@qvgﬁngg\eans. Furthermore, once estimated values

of t'he BMI and the abdominal visceral fat cross sectional area
VA are o_btained, they are also stox::ed in the storage device 15.
Furthermore, the storage device 15 stores an operation
10 instruction routine including procedures necessary for giving
the subject required guidance and instruétions on how to operate
the visceral fat determining device 10.and measurement routines
-including procedures for calculating BMI, the body fat ratio
FAT, and the estimated values of the abdominal visc'eral fat cross
15 sectional area VA. The measurement routines inclucie a first
measuremeht routine and a second measurement routine as
described later in an execut:i.on example of the measurement
routines,
Furthermore, the storage device 15 stores a first regression
20 coefficient a; of the abdominal girth W, a second regression
coefficient a; of the abdominal girth W, a third regression
coefficient a; of the abdominal girth W, a fourth regression
coefficient aq of the abdominal girth W, a fifth regression
coefficient'as of the abdominal girth Wi, a sixth regression

26 coefficient ag of the abdominal girth W,, a seventh regression



coefficient a7 of the abdomnal girth W.,, a eighth regression coefficient
a$ of the abdominal girth W.,, a ninth regression coefficient a9 of the
abdominal girth W,, a first regression coefficient fl of the first

abdomi nal girth index, a second 5 regression coefficient f2 of the second
abdom nal girth index, a first regression coefficient bl of BM, a second
regression coefficient b2 of BM, a third regression coefficient b3 of
BM, a fourth regression coefficient-b44f BM, a first regression
coefficient dl1 of the. body fat ratio FAT, a second regression 10
coefficient d2 of the body fat ratio FAT, a third regression coefficient
d3 of the body fat ratio FAT, a fourth regression coefficient d4 of the
body fat ratio $Efigient tsh afegheshdoninebafirthibnt 2 ¢ 9k 1RINGSEY OPat

ratio FAT, a first regression coefficient el of the tgicgness of ,abdom nal
subcut aneous. f afoeiifisient qshFheeghddngh %ﬁ@ﬁ*ﬁéﬁéﬁﬁ'ﬁﬁ of * 1783 Rl ckness

f bdom nal bcuyt. ar f hi. - P £ th
hi ckness of - abdoRar St aibs ol aL SR B SR £ lsetBl D 1

I Tst regressi omr const ant . cl,

a- second regresniHaceons ' ais Ahe Piidl BBAAEMICSIEON GRRY, 20! o&nan fourth
regression constant c4, a fifth 50 regression constant c5, a sixth

regressi on aonstejilessbon 2BEEHidnt £L6f EREIroaaHdaningl giath dinaeapnt h
regression constant cll, a twelfth regression constant 012, a thirteenth
regressi on corstfdmst ckRreantiom coeifiai@mthbr e§ Bt areasondt ragregeion
Furthernore, -the storage device 15 stores a first [essi o

5 )
coef ficient hl 9xffiRterebarf M3/ arEhiW#?g’EﬂfP&Pﬁé’ﬂ’reggiﬁ’cﬁ’ﬁ t?ﬂ 81%??5”46

a fourth regression coefficient bs of BMI, a first regression
coefficient d; of the bociy fat ratio FAT, a second regression
10 coefficient d; of the body fat ratio FAT, a third regression
coefficient dz of the body fat ratio FA‘f, a fourth regression
c;oefficient ds of the body fat ratio FA.T, a fifth regression
coefficient ds of the body fat ratio FAT, a first regression
coefficient e; of the thickness of abdominal subcutaneous fat
15 s, a second regression coefficient e; of the thickness of
abdominal subcutaneous fat s, a third regression coefficient
: e3; of the thickness of abdominal subcutaneous fat s ,a first
regression co.nstant ¢y, a second regression constant ¢z, a third
regression constant c;, a fourth regression constant ¢4, a £ifth
20 regressionconstant cs-, a sixth regression constant cg, an eighth.
regression constant cg, an eleventh regression constant ¢, a
.twelfth regression constant ciz, a thirteenth regression
constant ¢33, and a fourtegnth regression constant ci,.

Furthermore,.the storagedevice 15 stores a first regression

25 coefficient h; for the term (W2 * Ty, * FAT) obtained bymultiplying



a square of the abdom nal girth. W2, the height TL, and the body fat
ratio FAT and a first regression coefficient it for the term (W2 TL

age) obtained by multiplying a square of the abdomnal girth W.2, the

hei ght TL, and the age. 5 Furthernore, the storage device 15 stores a
second regression coefficient 12 for the term (W2 TL age) obtained by
mul tiplying a square of the abdomnal girth W.2, the height TL, and the
age. These regression coefficients and codstants al, a2, a3, a4, 10 as,
a6, a7, asr a9, bl, b2, b3r b4, - dr C2r Car C4r Cor C6r C8r C9r Cl6r. Alr.
Cl2r C13r Cl4r dlr der d3, d4r d5, el, e2, e3, fl, f2r gl, hl il i2, and
j, are obtained el sewhere and then |nputted into the V|sceral

at
det erm ni ng devf @guape fofr the éP‘é@fbma'Fh@s“é'-hr@!gr é%@lllﬂ%g@&e"fbfrl%ﬂdeﬁ}f‘% bogd. -

constants are obtained _15 in the follown rocedure. .Spe i call "t he
actual abdomi na? tx’/'F‘E’c%FﬁF anga 1Y TeTass gﬁglwg‘?gé‘”ﬂ}t? ﬁESft unber

f individual i, d d h
abdontnal gi 11 h (Y Tr@dsoranbed RydianeeL B REdhEEs of e iddehar, T o

t hi ckness of abgip,mma,k SyheUtanpeue, f ahaSthénihe20 the hei.ght TL of each of
the individuals are al'so neasured. The first regression coefficient al of

t he abdom na$ girt hrud8heainsrd hehki sSdragegtesisdcn scotsteanta sbcamh be
obtained by statistically correl ating the abdomnal girth W. with the
act ual | y measureebmsddm: nedefifictentali. ffatr thodersetifl offal agebpitmivad Al so,

t he second re re55| n.coefficient a2 of the abdom nal 47
g mugtlplylng a square of the a domgnarg g?rth W%, the height

Ty, and the age.
These regression coefficients and constants ay, az, as, as,
16 as, as, ar, as, as, bi, bz, .b3r by, €1, C2, €3, Car Csr Cer Cor Cor
C1or €11, C12r Ci3, Cuay d1, d2, ds, do, ds, €1, €2, €3, f1, f2, G1,
hi, i1, iz, and j; are obtained elsewhere and then inputted into
the visceral fat determining device 10 for storage. |
These regression coefficients and constants are obtained
15 inthe followingprocedure. Specificallf, the actual abdominal
visceral fat cross sectional area VA of each of a nu:;\ber of
X individuals wh‘o are randomly selected ismeasured. Inaddition,
the abdominal girth W;, the BMI, the impedance Z, the body fat
ratio FAT, the thickness of abdominal subcutaneous fat s, and
20 the height Ty of eaéh of the individuals are also measured.
The first regression coefficient a; of the abdominél girth
W, and the first regression constant c; can be obtained by
statistically correlating the abdominal girth W, with the
actually measured abdominal visceral fat cross sectional area

26 _VA. Also, the second regression coefficient a; of the abdominal



girth W,, the first regression coefficient b, of the BM, and the second
regression constant c2 can be obtainedby statistically analyzing
correl ati on between the abdominal girth W,; the BM, and the actually
measured abdom nal visceral fat cross sectional 5 area VA. Mreover, the
third regression coefficient a3 of the abdomnal girth W,, the first
regression coefficient dl of the body fat ratio FAT, and the third
regression constant c3 can be obtained b§f statistically analyzing :
correl ation between the 10 abdom nal girth W, 'the body fat ratio FAT, and
the actually measured abdom nal visceral fat cross sectional area VA
Furthernore, the fourth regression coefficient a4 of the abdom nal gjrth

W, the second PéEtede; dihecberst craresHipnopotifd cipht it ak ther BMI, ssi on

coefficient el the thickness of .15 abdom nal, subcut aneous, f at and
Che ot th r oqr Shepafond R BB ahtan B0t Srcat vaar s Rep YRR IR { By 20

correl ation bet ‘3?% zitn?e?%{jt%g%gﬁln :[b%H:&Qi Wr? la&aﬁ@mﬁl\gl gié‘gbgﬂi ekeass ,of

abdom nal subc neou e actually measuréd om nal viscera

fat cross secti giaknhatedudPry il s\Mhal ab8onii=a, vilskeril Ehbck 64 866t Whal
coefficient as of the abdomnal girth W.,, the second regression
coefficient 82 eteslwn. body fat ratio FAT, the second regression
coefficient e2 of the thickness of abdom nal subcutaneous fat s, and the
fifth regression caifFeamercFheakhbrd gegapretPhyosf i¢iantcar I3f $h&l yzing 25

correlation bet \é\gggmzltng ?P&%ﬂ%ﬂahg'tﬁ}gt \Qle’grteggiobnogXeEPitcire%g81 g? the

body fat ratio FAT, and the thirxd regression constant cs can

be obtainea by statis'tically. analyzing qorrelation between the

10 abdominal girth W., the body fat ratio FAT, and the actually
measured abdominal visceral fat cross sectional area VA.

Furthermore, the fourth regression coefficient a4 of the

abdominal girth Wy, the second regression coefficient b, of the

BMI, the first regrgssion coefficient e; of the thickness of

" 15 abdominal subcutaneous fat s, and the fourth regression constant

cscanbe obtainedbystatistically analyzingcorrelationbetween

the abdominal -girth W;, the BMI, the thickness of abdominal

subcutaneous fat s and the actually measured abdominal viscex_:al

fat cross sectional area VA.

20 What is moré, the fifth regr'e‘ssion coefficient as of the
abdominal girth Wy, the second regression'coefficient d,; of the
body fat ratio FAT, the second regression coefficient e; of the
thickness of abdominal subcutaneous fat s, and the fifth
regressionconstant cscanbe obtainedbystatisticallyanalyzing

286 correlation between the abdominal girth W,, the body fat ratio



FAT, the thickness of abdom nal subcutaneous fat s, and the actually
measur ed abdomi nal visceral fat. cross sectional area VA Furthernore, the
sixth regression coefficient a6 of the 5 abdominal girth W,, the third
regression coefficient b3 of the BM, the third regression coefficient d3
of the body fat ratio FAT, and the ninth regression constant cg can be
obtained by statistically analyzing correlation anong the abdomi nal girth
W., the BM-, the body fat ratio FAT, and48he actually neasured 10

abdom nal visceral fat cross sectional area. VA. Furthernore, the seventh
regression coefficient . a7 O the abdomnal girth W,, the fourth regression
coefficient b4 of the BM, the fourth regression. coefficient d4 of the
body fat ratio FATthankhigkeessneh abdgpingi sybeptanaaye &rp adnbetBdt ai ned

by 15 statisticall nal yzi ng, corre| ation anong_the abdomnpal girth W,
the BM, the botRFIRiLY measyrea phdpRingl PLRGRIGY £3° SEQBRIRAFLoNtbaGPAneous
fats, and the ual Iy measured abdom nal visceral fat cross sectiona
area VA. Even furthernore, the first regression coefficient fi of 20 the

first abdominal girghréndignreanthd BexEh Xdyrb 88 &S ToabsiLitt d0beClngan be
obtai ned by statistically correlating the” first abdom nal girth index
obt ai ned by &li vdtdiongnal sqwaheaiofthe tiei mbdegiesiioni cddtlbibyt bhethehght with
the actually neasured abdom nal visceral fat cross sectional area VA
Al so, the secorf¥I2ctheghbsdiregressidn eoeffiicignpfdsttethedody tdddoathal girth
I ndex, 49 . . : : .
FAT, and the ninth regression constant ¢y can be obtained by
'statistically analyzing correlation among the abdominal girth
WI._, the BMI, the body fat ratio FAT, and the actually measured
10 abdominal wvisceral fat cross sectional area VA.
Furthermore, the seventh regression coefficient a; of the
abdominal girth W, the fourth regression coefficient bg of the
BMI, the fourth regression coefficient d; of the body fat ratio
FAT, and the tenth regression constant cip can be obtained by
15 statistically analyzing correlation among the abdominal girth
Wi, the BMI, the body fat ratio FAT, the thickness of abdominal
subcutaneous fat s, and the actually measured abdominal visceral
fat cross sectional area VA,
Even furthermore, the first regression coefficient £y of
20 the first abdominal girth index, and the sixth regression
constant ¢g can be obtained by statistically correlating the
first abdominal girth index obtained by dividing a square of
the abdominal girth Wy, by the height with the actually measured

abdominal visceral fat cross sectional areaVA. Also, the second

26 regression coefficient f; of the second abdominal girth index,



and the eighth regression constant ce can be obtained by statistically
correlating the second abdomi nal girth index obtained by dividing a square
of : the abdom.nal girth W.-by the height with the actually neasured.

abdom nal visceral fat cross 5 .sectional area VA. Furthernore, the eighth
regression coefficient as of the abdomnal girth W,, the first regression
coefficient ji for the term (TL2 / Z), and the el eventh regression
constant cil can be obtained by statisti4ally. analyzing correl ati on anong
the 10 abdom nal girth W,, the term (TL2 / Z) ; and the actually neasured
abdom nal visceral fat- cross sectional area VA. Al so, . the ninth -regression
coefficient a9 of the abdomnal girth W., the first regression coefficient
gl for the inpeshdde Zightid regeessiainf chnstegrtessicam benshtaimedlBycan be
obtained by It statistically analyzing correlation anong the abdon nal

girth W, the stgfdgiiecally, coaﬁelwhiélgaébaaqqc}mﬁea%%ﬂ*@@a babﬁ?ﬁmdindwsperm
the term (W2  OMELRgdyy SRLSHE 8 S PagP s tbh ROBRITE] SHECRATDF PRe term
by statisti cal 15ty 5 K% BFREH], hEALERE ARAIRTL Fiborig, BaN 2000 2 o1
the term (W ddotiobAT) aresAR@ the actually nmeasured abdom nal visceral
fat cross sectional area VA Specifically, the first regression coefficient
it for the 25 termufth8rmdte, ape)eightherdgrestiorgroessiciertnetfdfcitbat  hl
for the 50 abdominal girth Wy, the first_ regression coefficient jji for the
term (Ty? / %), and the eleventh fegression constant ¢i3; can be
obtained by statistically analyzing. correlation among the
10 abdominal girth W, the term '(Tx,z / 2}, and the actually measured
abdominal visceral fat cross sectional area VA.
Also, the ninth regression coefficient as of the abdominal
gifth Wy, the fiis’c regression coefficient g; for the impedahce
Z, and the twelfth regressioﬁ constant ¢z can be obtaine;:l by
16 statistically analyzing correlation among the abdominal girth
Wi, the impedance 2, and the actuallymeasured abdominal visceral
fat cross sectional area Y}A.
Also, the first regression coefficient i; for the term (W.?
* Ty * é.ge) , the first regression coefficﬁ_.ent h; for the term (WLZ'
20 * Ty« FAT), and the thirteenth regression constant cj3 can be
obtained by statistically analyzing correlation among-the term
(W2 + Ty * age), the term (W2 * Ty * FAT), and the actually measured
abdominal visceral fat cross sectional area VA.

Specifically, the first regression coefficient i, for the

25 - term (W2 -+ Ty age), the first regression coefficient h; for the



term (W2 T. FAT), and the thirteenth regression constant cl1l3 are
statistically determ ned based on human bodi es of a nunber of nmale

subj ects who are randomy selected. Mre specifically, these coefficients

i X, hi, and c13 are, as described later, used 5 in fornmula to cal culate an
esti mat ed val ue of. an abdom nal i sceral -fat-cross sectional area VA of a
subject in the case that the subject is male. The second regression
coefficient i2 for the term (W2 TL ad8) , the fifth regression -
coefficient d5 of the body fat ratio 10 FAT, and the fourteenth regression
constant Cl4 can be obt ai ned by statistically analyzing correlation between
the term (W2 TL  ag the body fat ratio FAT, and the abdom nal

visceral fat Y% (@; r?éfr)araé’é’ the tébé’é‘?ql}t@aﬁgﬁeqsﬁéﬂmnﬁé@ﬁess| on
coefficient i2 r T 196 the fifth regression

coef fici ent dSJo %msgigaif%t r“lm'l‘ilLAlﬁa n%un Pgey 8895’%%&% Pé‘ﬁ‘ﬁ@’s”m on
constant Cl4 afenst I t

nunber of fenal e su@t;f&eﬁés&aﬁgxa% %ﬁ?g@ﬁ ysggg ect edmj{\%r eé)és]igéé%?fl?%al ly,

t hese coeffi ci eilesieXoedfichaitCid Rf,Candis, 0856 hbdsbaiwdd 14666, 30N
fornmula to calculate an estinmated val ue of an abdom nal vi sceral fat cross
sectional arfea dwAfofmalss ko) easlculmtiehen cagdmathdtvalve sfibdrecbdosifiahal e. | n

order to deternine thése coefficients fromal to j- 1, the actually .
measured abdomiiEFetrL dataFrass S%?U@aée%‘fefaoﬁélﬁalaeﬁubwt\mpm pase

statistically qagtelal auyibh perggnal data of each 51 -

*

The second regression coefficient i, for the term (W2 » T;..
'+ age}, the fifth regression coefficient ds of the body fat ratio
10 FAT, and the fourteenth regression constant ci4 can be obtained
by statistically analyzing correlation between the term (W2
* Ty« age), the body fat ratio FAT, and the abdominal visceral
fat cross sectional area VA. ' -
Specifi—cally,_ the second regression coefficient i, for the
15 tern_t (W2 * Ty, « age), the fifth regression coefficient ds of the
body fat ratio FAT, and the fourteenth regression constant C14
- are statistically determined based on human bodies of a number
of female subjectswho are rafldomly selected. Morespecifically,
. t..hese coefficient i,, ds, and ciq are, as described later, used
20 in formula to calculate an estimated value of-.an abdominal
visceral fat cross sectional area VA of a subject in the case
that the subject is female.
In order to determine these coefficients from a; to j;, the
actually measured abdominal visceral fat cross sectional area

26 VA can be statistically correlated with personal data of each



i ndi vi dual subject by means of a regression analysis. For exanple, the
first regression coefficient al of the abdomnal girthWand-the first
regression constant cl obtained with respect to al can be obtained by
singl e regression anal ysis based on 5 an assunption that the actually
measured abdom nal visceral fat cross sectional area VA is exclusively
correlated with the abdomnal girth W.. Furthernore, when there is a
correlation between the abdom nal girth8&WM,, other personal data, and
actually neasured abdoninal - visceral fat cross sectional.area VA, then
10 the coefficients can be obtained by nultiple regression analysis.. The
abdom nal visceral fat cross sectional area VA of human bodies. of random
sanpl es is act uttkdiyfidbahim@dephrmmanan@‘graaghyressﬂmnsat‘l@h!)@ﬁrsaphl,‘bt:an be
provided with a plurallty of different 15 neans such as scanni.n VRI

ul trasoni c di aghRdipde. ditg Akyst Seaeessioprneeriiicipabiae of tB%qulﬂq‘ﬁiﬁgi

A .
det er i ni ng .t FET Eﬂéfifflétaﬁ?gr%mﬂ%?s?%nf°fis iRk R "
required . for stat] sf 'ncgél%t%'iﬁlaﬁzﬂf'gih%g Q‘sé‘?&n ‘é'nﬁ‘f?éﬁi Ha%tedCEHSS 20

sectional -area VA $houl d prefera re t an 100, nore preferably nore

than 500. Ref erdr agsdnptaoRltnsk t@l.!eaagft@alwaé@m Dok gARlviBEeEEBEARY i N
the visceral fat determning device 10 in Fig. 2, data and neasured val ues

stored in the stmisageedcieidnad dbexdik be eksipisdyelly 281yelahed diisil &heporti on
B. Furthernore, the data and -measured 62
abdominal girth W;. Furthermore, when there is a correlation
befween the abdominal girthW;, other personal data, and actually
measured aﬁdominal-visceral fat cross sectional area VA, then
10 the coefficients can be obtained by multiple regression
analysis. . |
The abdominal visceral fat cross sectional area VA of human
bodies of random samples is actually obtained through tomography.
This tomography can be provided with a plurglity of different
16 means such as CT scanning, MRI, u-ltra_sonic diagnosis, and ahy
other methods capable of perfor_ming accurate measurements of
human abdominal cross sections. Furthermore, in determining
the coefficiénts from a; to j1', the number of subjects reguired
for statistically analyzing the abdominal visceral fat cross
20 sectional.area VA should preferably be more than 100, more
preferably more than 500.
Referring to ablock diagramrepresenting signal processing
in the visceral fat determining device 10 in Fig. 2, data and

measured values stored in the storage device 15 can be displayed

25 on the display portion 8. Furthermore, the data and measured



values are inputted / outputted to / fromthe central processing unit 14
and the storage device 15 through an input / output device 16 for further
processing. Referring to Fig. 3, an exanple of the operation of the 6
visceral fat determ ning device 10 will be described. Wen the viscera

fat determ ning device 10 is turned on, and the first neasurenent node is
sel ected through the operation portion 7, the first neasurenent. routine
is started. First, personal data which ar8 body specific information 10

i ncludi ng hei ght, weight, age, sex, and abdomi nal girth W. of a subject
are inputted by the subject and stored (Si). Then, the subject stands on
the wei ght neasurjng surface and the mei%h is measured and stored (S2). A

t
val ue of the BM214es % innpddedr, Sitgnttng tedl Eramthorentesddrareasséntiei ght
i tted 15 in nd e i ght . measuyred in (S2), and stored (S3). An
e val veo B TE R A R e SR B FARREE hiThevi 1«
calculated fro a ] i -(S5). The -value of the BM, the
M ¢ Q¢ ?gpﬁﬂe{]l‘gbrg&ééﬂn

val ue of the weight, and t estimatéd value of the abdomi nal visceral fat

cross sectional araef¥ir2fly At aifed,abavexai «dbe Ry 6gepik idie oF SRbAY -
portion 8 (S5). In procedure (S5), when the obtained results are displ ayed

on the di spléay igrceirah f8t duteentiiany deweicef 10 WElVBb descoibddie Wik théhe
wei ght, and the abdomi nal visceral fat cross sectional area VA may be
di spl ayed si nul'ti@fesas|5pt determdntng devhee 1fvketpenedan, cind the Shrat ned

r I r ispl if val ues of 63
esults are d %t%aas}/x%gment mE) ee 1sase ected through the operation portion 7,

the first measurement routine is started.
. First, personal data which.are body specific information
10 including height, weighﬁ, age, sex, and abdominal girth Wy ;)f
a subject are inputted by the subject and stored (S1).

. Then, the subject stands on the weight measuring surface
a;'ld the weight is measured and stored (82). A value of the BMI
is obtained through the calculationbased on the height inputted

15 in (81) and the weight measured'in {82) and stored (S3). A&an
estimatgd value of the abdominal _visceral fat cross sectional
area VA is calculated from the abdominal girth Wy (S5). The

-value of the BMI,- the value of the weight, and the estimated -
value of the abdominal visceral fat cross sectional area VA

20 obtained above are displayed on the display portion 8 (85).
In procedure (S85), when the obtained results are displayed

'on the display portion 8, more than one of the values of the
BMI, the weight, and the abdominal visceral fat cross sectional
area VA may be displayed simultaneously. In the case tﬁat nmore

.25 than of the obtained results are displayed, if the values of



t he wei ght and the abdom nal * visceral fat cross sectional area VA are

si mul taneously displayed, the rel ationship between the two are grasped
directly fromwhat is displayed on the display portion 8 5 The estinated
val ue of the abdom nal visceral fat cross sectional area VA in (S5) is
calculated with forimula (1). VA =alW.+cl (1) In procedure (S5) shown in
Fig. 3, the abdom nal visceral fat cross sectional area VA is assuned to
exclusively correlate 10 with the abdoni$al girth W of the subject, and
the estimated. value of VA is calculated using the coefficients of al and ci
and the abdom nal girth WW The fornula (1) nmay be replaced by the

12 20 RIS e (Rl A s R G 0
b2BML + els + céa(e Smlﬁa@\%ugﬁﬁh 1%%}]afé‘-rﬁe|:%e[la§:mgg§:§;( %LEY’%F? V\L+b38l\/|

+d3FAT +c9 (6) 20 VA = a/
as W + 71 (TL2t¥o Z}:e"gx@laﬂaeﬁ%)lreyﬁy'fi*gx‘t{\lwh'étgiszdi'sﬁa?ye@%n hRef HdP1RS (2)

the estimated value of VA'is calculated 25 based on’'the assunption”that
the VA is excl usdxtglon 8orrelated 64 with the abdominal girth W. and BM . of

t he subject. _
5 The estimated value of the abdominal visceral fat cross
séctional area VA in (85) is calculated with formula (1).

VA = a;cW, + o ' (1)

In procedure (S5) shown in Fig. 3, the abdominal visceral
fat cross sectional area VA is assumed to exclusi*ife-ly correlate
10 with the abdominal girth WI,.of the subject, and the estimated

value of VA is calculated u81ng the coefficients of al and cl

~and the abdominal girth Wy. The formula {1) may be replaced

.by the following formulae from (2) to (9) to calculate the

estimated value of VA.

15 VA = a;*Wy, + by *BMI + ¢ '(2)
VA = a3 W + dy* FAT + c3 . (3)
: VA = a W, + by BMI + ey s + o (4)
VA=as’W1.+d2‘FAT+ez‘S‘*‘CS . (5)
VA = ag-W, + by*BMI + d3* FAT + o (6)
20 VA = a7 W, + by BMI +.d4‘FA.T+e3's+cm (7)
VA = ag W, + 1+ (T2 / %) + cn (8}
VA = ag*W, + g1°% + cp | (9)

In formula (2), the estimated value of VA is calculated

26 based on the assumption that the VA is exclusively correlated



In formula (3), the VA is cal cul ated based on the assunption that the VA
is exclusively correlated with the abdomnal girth W. and the body fat
ratio FAT of the subject. 5 In forrmula (4), the estimated val ue of VA-is
cal cul ated based on the.assunption that the VA is exclusively correl ated
with the abdomnal girth W.,, BM, and thickness of. 4-.bdom nal

subcut aneous fat s of the subject. In formula (5), the estimated val ue of
VA is calculated” 10 based on the assunptsgon that the VA is.exclusively
correlated with the abdomnal girth W.,, the body fat ratio .FAT, and the
t hi ckness of abdom nal subcutaneous fat $ of the subject. In fornula (8),
the estinmated value of VA is calculated based on the assunption that the
VA i s excl usi vetijthc bhe edlatomdnal 6ginithhWi kadaBdbmghe géulijec®l and the term
(TL2 / Z) obtained by dividing the square_of the height TL2 by the

i npedance Z of -t he IBdpyregla (ghmﬁ%rtacebwlat%ébé%gm@@ APFURBLHPN VA | s

SB W the saddmoie IR YRS e el BRE BB LR o
shoul d be underﬁt ?‘%j/theogb& efaﬁ'b%gi%wij e J'C}F%g&%ggg{.rrul a (1), the
estimated val ue™o cu e

Al's ca ate ased on orrelation with the

abdomi nal gigth. Wi Boddifof Q'&g‘,-"ﬁf‘e bbethated) vhOud Ve vhNEs ashicimbesy val ue
of VA is calculated based on 25 the correlation with a plurality of terns

of the per sqnalbac*aﬁaqn' 8be aldzemptboe thbhecHeoVALlsaexdTuwmiveRy doxrredatedv th the
correlation with the abdominal girth Wy, BMI, and thickne_s#_ of .abdominal
subcutaneous fat s of the subjéé:t. |
In formula (5), the est_imated value of VA is calculated
10 based on the assumption that the VA is exclusively correlated
‘with the abdominal girth Wi, the body fat ratic FAT; and the
' thickness of abdominal subcutaneous fat s of the subject.
In formula (8), the estimated value of VA is calclilated
based on the assumption that the VA is exclusively correlated
15 with the abdominal girth Wy and the term (Ty2 / %) obtained by
dividing the square of the height Ti% by the impedance Z of the
subject. '
In formula (9), the estimated value of VA is calculated
based on the assumption that the VA is exclusively correlated
20 with the abdominal girth W and the impedance Z of the subject.
As should be understood from the above, while, in the formula
(1), the estimated value of VA is calculated based on the
correlation with the abdominal girth W, in the formulae.from

(2} to (9}, the estimated value of VA is calculated based on

25 the correlation with a plurality of terms of the personal data.



of a plurality of values of the personal data, can provide the estimted
val ue of VA with nore precise reflection of the physical characteristics
of the individual subject. 5 In formula (4), (5), or (7) including the

t hi ckness of abdom nal subcutaneous fat s, the estimted val ue of VA can
reflect the thickness of abdom nal subcutaneous fat of the subject. On the
ot her hand, the calculation of an estimted value 10 of VAusing the
formula (1) - (3), (6), (8), (9)- has theb&boll owi ng advantage. Measurenent
of a thickness of the abdom nal subcutaneous fat s require burdensone
procedure such as measuring with a caliper or the like. Wth-the fornul ae
(1) (3), (6), (8), (9), however, a thickness of the abdom nal 16

subcut aneous f athereferpotthectpimudgetiFome (Thiat tVd. wiHudhe) sprrsdesiAPng an

e o N AT ol e e
cal cul at ed basetP SHEE8 SELR L PR e TR e s ABIBRY o
with the abdondmalaclbiidticadex cild ihaivid@a edfjednd (11) , the estimated
val ue of VA can be cal cul ated based on correlation with the abdom nal
girth index.5 VA = fin £6Mhild (A0, +(5)§ 010)7) AmcVAding Zhe( Yhicdkndss vfce (11)
56 In formula (10) , the estimted.value of VA can be cal cul ated
abdominal subcutaneous fat s, the estimated value of VA can
reflect the thickness of abdominal subcutaneous fat of the
subject.
Oon the other hand, the calculation of an estimated value
10 ofVAusing the formula (1} - (3), (6}, (8), (9) has the following
ad%antage. Measurement of a thicknéss of the abdominal
subcutaneous fat s require burdensome procedure such as
measuring with a caliper or the like. ﬁith the formulae (1)
- (3), (6}, (8), {(9), however, a thickness of _the abdominal
15 subcutaneous fat s is not required to be inputted. Thus, in
6btaihing an estimated value of VA using the formula (1) - (3),
(6), (8), (9}, the burdensome procedure of obtaining the
.thickness of the abdominal subcutaneous fat s can be avoided.
The estimated value of VA can be calculated based on
20 assumption that the VA is exclusively correlated with the
abdgminalgirthindex. In formulae (10) and (11}, the estimated
value of VA can be calculated based on correlation with the

abdominal girth index .

VA = £+ (W2 / T} + cs " (10)

25 VA

£2° (W / Ty) + cq - (11)



based on correlation with the first abdomnal girth index. In formula
(11), the estimted val ue of VA can be cal cul ated based on correlation
with the second abdom nal girth index. In 5 fornmulae (10) and (11), TL is
hei ght of the subject. The first abdominal girth index in fornmula.(10) can
be obtained by the term (W2 / TO . The second abdom nal girth index in
formula (.11) can be obtained by the term (W / TL) . Wth fornula .(10) or
(11), the estimated value of VA-can be cdiécul ated based 10 on correl ation
with the first abdom nal girth index or the second abdom nal girth index
which is.known to be highly correlated wth obesity. Furthernore, the
estimated val ue of VA can be cal culated based on correlation with the
terms (W2 TL age)fndipgmpg 2100 the gstinatpd valge p§ Vil gan Reloglonlipged

esti mat ed val ue, of VA can be cal cu] at ed sed on correlation with the terns
(W.2TL age) a8 PTCRATFLaRIRIMYY ;‘2%@5@% apdeminaloqi pgty inden o €82) Wth
the formuta (12 ti ngt e A 0 [ rately

cal cul at ed vvhenz?%@gugﬁéé{%esgﬂ%Jﬂg%%?ﬁ%% }e{ oo(rig‘?A g?rﬁ bt% h%arigcggggg\géra & e%mal e"

is entered as the &rePitidiewith] B sebbA@UBackIRa PRANRKI SRadortign 7, the
formula (12) should be chosen to accurately calculate the estinmated val ue

of VA for the ntdmmulasbjBnt and5(1)50 T the hesghtndedhvabuejefc.VA can be
cal cul ated based 57 on correlation with the term (W2 TL 'age) and the
body fat ratio The first abdominal girth index in formula- (10) can be
obtained by the term (W2 / Ty} . The second abdominal girth index
informula(11)canbeobtainedbytﬁeterm(WL/TL). With formula
(10) or (;1) , the estimated value of VA can be calculated bas.ed
10 oncorrelationwith the first abdominal girth index or the second
abdominal girth index which is . known to be highly coxrelated
with obesity.
Furthermore, the estimated value of VA can be calculated -
based on correlation with the terms (Wg2- Ty * age) and (W2« T.
15 <+ FAT). In formula (12), the estimated value of VA can be
calculated based on correlation with the terms (W;?* Ty -+ age)
and (W.?+ Ty * FAT).
VA = i3 WP-Tycage + hy* W2+ Ty * FAT - cy3  (12)
With the formula (12), the estimated value of VA can be
20 moreaccuraﬁelycalculatedwhenthesubjectismale. Therefore,
in the case where “male” is entered as the sex of the subject
throughthe operationportion 7, the formula (12} shouldbe chosen
to accurately calculate the estimated value of VA for the male

subject.

25 Also, the estimated value of VA can be calculated based



FAT. In formula (13), the estimted val ue of VA can be cal cul ated based on
correlation with the term (W.2TLage) and body fat ratio FAT. 5. VA = 12 -
W.2TLage + d5FAT - c14 (13) Wth the forrmula (13), the estinmated val ue of
VA can be nore accurately cal cul ated when a subject is a fenale.

Therefore, in the case where "female" is entered as the sex of the subject
t hrough the operation portion 7, the fornmula (13) should be chosen .10 to
accurately calculate the est i mat ed val ue 8f VA for the female subject.
Furthernore, each of the forrmulae from (1) to (13) nay include correction
terns on the basis of age and sex. The age correction termYc is given by

formula (14), and the sex correction term 15 Xc is given by formila (15).
Yc = -S-age (1ﬂ9°°9£dhﬁ?°nWééktPfﬁfrWdWhorﬁul59?)ﬁﬂ;thBQ@GYfP§rPﬁé°age of

the sublect  afyy] orRloBgR L0 AU s8LLI S1R0loe Bl S1od Salfild " (19).

"sex" 20 is a varia Re sex o he s I's a sex

correction coeffigieg CA etgez(&ﬁggtg% thﬁe(w%ﬂf f,,eﬁgéeﬂ an % 23

included in the formu rom ey are treated as’
variable terns f&tﬁhemmultlple regressi on equati on. Therefore, & and age
are defined as a regression 25 coefficient and a variable respectively in
the fornmul a §14) 582 Al $9* W.2r mncageex d5 eFARf+ rgd as a regr(@ssi on

coefficient and
With the formula {13}, the estimated value of VA can be

more accurat:ely calculatedwhena subject ie afemale. Therefore,
in the case where “female” is erttered as the sex of the subject
through the operatioripo:t'tion 7, the formula (13} shouldbe chosen

.10 to accurately calculate the estimated value of VA fqr the female
subject.

‘Furthermore, eachof the fqrmulae from (1) to (13) may include
correctiox_l terms on the basis of age and sex. The age correction
t‘;erm Yc is given by formula (14}, and the sex correction term

18 Xc is given by formula (15).

Yo = -8 *age : {14)

Xc =9 *sex {15)

In formula (14), “age” is the age of the subject, and &
is an age correction coefficient. Also, in formulé {158) , “sex”

20 is a variable depending on the sex of the subject, and 7z is.
| a sex correction coefficient. In the case that these correction
. terms are included in the formulae from (1) to (13), they are
defined and treated as variable terms of the multiple regression
equation. Therefore, § and age are defined as a regression

256 coefficient and a variable respectively in the formula (14).



a variable respectively in the fornula (15). These are obtained based on
correlation with the estimation fornulae for VA, Addition of the correction
terms Xc given by the formula 5 (14) and Yc given.by the formula (15) to
the formulae from (1) to (13) in the calculation of VA nmakes it possible
to nore precisely reflect the personal physical characteristics of the
subject in terns of the age and sex. Either- one or both of the correction
terns Xc and Yc may 10 be added to the f&@rnulae from (1)-to (13) . If both
of the terns Xc and Yc are added in the calcul ation of VA using any one of
the fornulae from (1) to (13), it. becones possible to obtain the VA wth
nore precise ref|ection of the personal physical characteristics of the
subj ect. 15 Fur®hnor @éndt pex \Arecdefinedags alaeorasnion cdeffieierd addscri bed

b b id ith b fat, rati [ t sh f
measur i ng a bodh PAT TR TereRT et et by Setmapal s  aeryrcenpanpor.
current path f opgldin ofl S5LLAUESoh Uil The AkINZELLA Coorhi LM PN Wi Lhi

t he body of the subject an pair tage neasur enent el ectrodes to

measure a human bodydiiciBedaN€Re QorkBet StPit8Fhs HE ot PEATRA ORe JFRATHT | N
surface of the visceral fat determ ning device 10" Thesé el ectrodes are

provi ded in Suchl4 wag Yichgivesnbi thke fheudal c5)ototthhe. Féafilaantron i(ght feet
of 'the subject is.in contact with one of the current 25 path form ng
el ectrodes and ¥held? imehporcpigelatdgsurtithmakes i @ossbblks twhawrehe

subj ect stands on the neasuring, surface 3. . :
J pPrecisely re%.l".lect ghe personal physical characteristics of the

‘subject in terms of the age and sex.
Either one or both of the correction terms'Xc and Yc may

10 be added to the formulae from (1) to (13). If both of the terms.
Xc and Yc are added in the calculation of VA using any one of
the formulae from (1) to (13), it becomes possible to obtain
the VA with more precis:e reflection of the personal physical
characteristics of the subjeét.

15 Furthermore, the visceral fat determining device 10
described above can be provided witﬁ body fat ratio measuring
means (not shown) for measuring a body fat ratio FAT of a subject.
Specifically, a pair of currem; path forming electrodes to forni
an electric current path within the body of the subjéct and a '

20 pair of voltage measurement electrodes to measure a human body
impedance of the subject are formed on a measuring surface of
the visceral fat determining device 10. These electrodes are
provided in such a way that each of the soles of the left and

~ right feet of the subject is in contact wii:h one of the current

26 path forming electrodes and one of the voltage measurement



An-el ectric current source. being connected with a pair of the current
path form ng el ectrodes provides an electric current flowed into the body
of the subject and inpedance neasuring nmeans 5 being contacted with.a pair
of the voltage neasurenent electrodes 'neasure the potential difference
between the electrodes. In this way, a human body i npedance Z can_be
measured through both of the feet as termnals of the body of the subject.
Furthernore, since required personal datéPare.needed in 10 obtaining a
body fat ratio FAT of the subject, the required personal data such as -age
and sex-of the subject nay be inputted through the operation portion 7.

And, the above asured body |npedance of the suybject and the personal
data inputted téﬁeﬁﬁ ecsnﬁh?fgépétsi AeporERrBs PRhE MeasWIBISRPLERCER: st or age

devi ce 15. Furtheryore. various kinds of formul d coefficients
necessary for cal @GI % ‘lécc}:rflgfc’f réentb%‘a'lyrcfea{)e%a i %gll}%%ebéggééh oanpgﬁ;é %fody

| medance Z andjehe:peqspgel roflfid Ake:S0ML LM delanRR0E daKban: 15, and

the body fat ratio FAT I's obtained by calculation through the data
processi ng uni tf1okéd 1Rto the Bodiy6RBHO @dY} & dP ettt danaBtheasiptlyg hédng at i o
FAT of a subj.ect can be neasured in such a way as descri bed above, the
measur ed redul beind comadiedyithpaddned thearnd thgdpedsuranent @ 1BATrodds t he

subj ect can be used in_obtaining the abdom nal visceral 25 fat area VA. 60
In this way, tFE2ERERHRaPotAEdaLAiGEerenredoinesh thfeelepirrdes. In

this way, a human body impedance Z can be measured through both
of the feet as terminals of the body of the subject.
Furthermore, since required personal data are needed in
10 obtaining a body fat ratio FAT of the subject, the reqx.;ired
personal data such as age and sex of the- subject may be J‘.n'putt.:ed
through the operation portion 7.
| And, the above measured body impedance of the subject and
the personal data input';ted through the operation pértion 7 are
15 stored in the storage device 15. Furthermore, various kinds
of formulae and coefficients necessary for calculation of the
body fat ratio FAT b_asécl on the body impedance Z and the pexrsonal
data are storeci in the storage device 15 , and the body ,fét ratio
. FAT is obtained by calculation through the data process ing unit
20 12,
' " If a human body ‘impedance %Z and a body fat ratio FAT of
a subject can be measured in such a way as described above, the
-measured results of the body impedance Z and body fat ratio FAT
of the subject can be used in ;btaining the abdominal visceral

26 fat area VA.



related to information of the visceral fat can be obtained through

cal cul ation using |l atest values of the body inpedance Z and body fat ratio
FAT of the subject to be tinely nmeasured on-site. 6 Furthernore, an anount
of the. abdom nal visceral fat of the subject which is given as
information related to the visceral fat can also be cal cul ated based on

t he abdoni nal visceral fat cross sectional area VA thus obtained. Next,
referring to Fig. 4, another operation e®@nple of 10 the visceral fat
determning device 10 will- be described. Wien. the second neasurenent- node
is selected through the operation portion 7, then the secondneasurenent
routine is started. First a circunferential length of a torso of a.

subj ect as the abdoﬁﬂﬁéﬂsWngtkﬁ@bqqyﬂﬁﬁhY%@%ﬁ?@ﬁégﬂﬁﬁé8@°€S§E?Ub3?ﬁ%n, t he
subcut aneous 15 fat cross sectional_ area S calcul st ored
(512) TR’ st P peSro Inferah SHRE G oot Het e T PR A e o s

thefolhwmngfo

WL
is the circunfef élhctu”lgfg?n %g%r}?A(l)?tetshevaé%ggr?efﬁlthGZ%gdg( %@edlagl ctfe%re% ess of
the abdom nal spRCyLaRe ok foi“ i stuﬂgeci@l&m g6l £imd) me@sﬁ:@écﬁ'onabQ@m nal

cross sectional area AWIs cal cul ate and stored (S13). - In step (S13),
AWis cal culst ed bWuusha_gndﬂ&e ah Gdrlcaink NGt fidremabdorn{ina)l. v2Scenaat EdaL264x) (17)
si In formula (17),- is the circular constant pi. is a-
the subj ect which is given as 1nformatz|.on related to the visceral
fat can also be calculated based on the abdominal visceral fat
cross sectional area VA thus obtained.
Next, referring to Fig. 4, another operation example of
- 10 the visceral fat determining device 10 will be described. When
the second measurement mode is selected through the operation
portion7, thenthe Secondmeasurément routine is started. First,
a circﬁmferential length of a torso of a subject as the abdominal
girthW,is inputtedbythe subject (S11). Then, thesubcutaneous
15 fat cross sectional area (8A4) is calcﬁlated and stored (S812).
In step (812), the calculatioén of the SA is performed by using
. the following formula (16).
SA = Wy*s ~x + 82 _ . (16)
In formula (16), W, is the circumferential length of the abdomen
20 and s is the thickness of the abdominal subcutaneous fat of the
subject. .
‘ Then, atotal abdominal cross sectional area AWis calculated
and stored (S13). - In step (S13), AW is calculated by using the
following formula (17).

25 AW = £ » (W2 / 4=) o Can



.conversion coefficient for a conversion between circular and oval
circunferences. Then, based on the abdom nal visceral fat cross sectional

5 area VA*and SA, the total abdom nal fat cross sectional area WA is
calcul ated and stored (S14). In step (S14), the WA is calculated by using
the followng fornula (18).. WA = VA-+ SA (18) Then, VSR, a ratio of the
abdom nal visceral fat cross 10 sectional area VA to the abdom nal

subcut aneous fat cross sectional area S i's calculated and stored (S15).
In step(S15), VSR is.calculated. by using the following fornula (19). VSR
= VA / SA (19) Then, a VIR which is a ratio of the abdom nal visceral fat
15 cross sectiognal area VA to the total abdom nal fat cross sectional area

WA and a VAR wiRcFesila (&) o Biia fBe apkrslASl conat@dtaPbi- &t i 8ss
sectional ar ea @"é‘%d't"?‘gi‘té%ﬂﬁiﬁg gp r?%ll fna‘lrter ros%e&%%é%cqr}_% gre dAW are

cal cul ated and“Sto7e are at ed by

using the fol |l Qui g, 20 and (21) ‘respectively. V\/\R = VA/ WA
(20) VAR=VA/ A W? %&fﬁg V\R a ratio of the abdom nal subcutaheous

fat cross secti onabhar,eaa&a ba tHeapdsigmanadi dRiral faat cedfsseserdaanal 25
area of VA, and a SAR, a ratio of t he abdomi nal subcutaneous 62 fat cross
secti onal abPeaaBpatvd fhe 3ot aheamm aldondned sfsecrpemadectional area -

WA is caléuléted and stored (S14). In step'(814), the WA is
célculated by using the following formula (18).
WA = VA + SA (18)
..Then, VSR, a ratio of the abdominal visceral fat cross
10 sectional area VA to the abdominal éubcutanéous fat cross
‘sectional area SA, iscalculatedandstored (S15). Instep (815),
VSR is calculated by us:':.ng the following formula (19). .
- VSR = VA / SA : ' (19)
.E.I'hen, a VWR which is a ratio of the abdominal visceral fat
15 crosssectional areaVAtothetotal abdominal fat cross sectional
area WA and a VAR which is a ratio of the abdominal visceral
fat cross sectional az'cea VA to the total abdominal fat cross-
sectional areaAWarecalculatedandstored (S16). . Instep (S16),
VWR anci VAR are calculated by using the following formulae .(20)
20 and (21) respectively.

VHR

VA / WA (20)

VAR = VA / AW ‘ | (21

1

Then, a SWR, a ratio of the abdominal subcutaneous fat cross
sectional area SA to the abdominal total fat cross sectional

26 area of WA, and a SAR, a ratio of the abdominal subcutaneous



area AW are calculated and. stored (517). In step (S17), SWR and SAR are
cal cul ated by using. the followng fornulae (22) and (23) respectively. 5
SWR = SA/ WA (22) SAR = SA/ AW (23) Then, cal cul ated val ues of SA, VSR,
WR, VAR, SWR, and SAR are displayed on the display portion 8 (S18).
Furthernmore, the abdomi nal subcutaneous fat cross sectional area-SAis
rated in 10 a plurality of ranking | evelg_and displayed on the display
portion 8 in accordance with the rankin 2(819).'In t he above description
referring to Figs. from1l to 4, the abdom nal girth W. which is part"' of

t he personal data of the subject was described to be neasured el sewhere

and then 15 I NULLEd LRCLD QUM 118,0081A10.00) BRALLAN. Ty JLRLARLEYE! .

the visceral fat determ nrng device may be provil measuri ng

means capabl e Qfy HERA%ULir%:410% 18P0 ThAA t dHekt sy .t Ny s%ugio &gﬂn,@ﬁn

exanple, a neasuring tape may be stored 1 n the visceral at determ ni ng
device 10 and puwd sxR spsvesUchYuadtdieuSBas thé B9l 1 SuilfaEsrnhiliae (2ASaRE t he
abdom nal girth W.. Furthernore, the visceral fat determ ning device of the
present inventi{@3)casspetdwalygured to obt'ain anmobunts of changes

bet ween-neasured results obtained in the past and neasured 25 results
obt ai ned mo$t recefilRy=c hBRwei ght and the abdoni nal visééthl fat area
VA. Specifically, sured results. of the weight and the dom nal
visceral fat area %E?a? {og@d for (99)

"Then, calculated values of SA, VSR, VWR, VAR, SWR, and SAR
are displayed on the display portion 8 (818). Furthermore, the
abdominal subcutaneous fat cross sectional area SA is rated in

10 apluralityof rankinglevelsanddisplayedon .the dis,blay‘ portion
8 in accordance with the ranking (S19).
_ In the above description referring to Figs. from 1 to 4,
the abdominal girth .WI' which is part of the personal data of-.
the subject was described to be measured elsewhere and then
15 inputted in through the operation portion 7. Alternatively,
the visceral fat deternmining device may be provided with size
measuring xﬁeans capable of measuring the abdominal girth of the
subject.
For example, a meas_uring tape may be stored in the visceral
20 fat determining device 10 and pulled upward from the measuring
surface 3 to measure the abdominal girth W.
Furthermore, the visceral fat determining device of the
present invention canbe configured to obtain amounts of changes
between measured results obtained in the past and measured

25 results obtained most recently of the weight and the abdominal

*



a certain length of time, and amounts of changes between these val ues of
the wei ght and abdom nal visceral fat area VA which 5 were obtained in the
past and val ues of the weight and the abdom nal visceral fat area VA which
wer e obtained nost recently are obtained through cal cul ati on. Furthernore,
the visceral fat determ ning device can be configured to obtain through
calculation a ratio of the anount 10 of _{he change of the abdom na
visceral fat cross sectional area VA to Phe amount of the change of the

wei ght (the amount -of change of the abdom nal visceral fat cross sectional
area VA | the amount of change of t he weight) based on the amounts of the

changes thus r C i

area VA and thé{&%%gﬁ?f ?}&i e%?k%%éﬁ% ﬂ%tgﬁ%d E%%%tﬁ&?%g Qﬂ%e ratio
of the amount afeiyhe Sharde éﬁdohﬂﬁaﬁb@i%wai f\éltssﬁéaalva bad AlR%a 86sti onal
area VA to the anbunt of the change of the weight, a rate of the change of

t he abdom nal \d seftAln Iaigthrassinecahd anahntay 68 YAanges betwédrethbsaage’ of
t he wei ght can be 20 understood. Therefore, based on the rate of the change
of the abdom rrallues sfetht Wedght raes abdwtinehatisnegal \atagaea st whiclthange

of the weight, health naintenance such as.reduciopg t he .vj sceral fat can be
adequat el y Rand§E8. opfainedni Hlfshpﬂ Q?Fﬁga’%dné'abb?%i dhgneiahs 8pdt RRe changes

O 20 Pl AR e L SR S BRROE, SochELY® oM
sectional areazV¥4 ggyalt}gdswy&;&nggygﬁyagogpl ayed. |If both the
Furthermore, the visceral fat deter:mir;ing' det.rice can be
configured to obtain through calculation a ratio of the amount
10 of the change of the abdominal visceral fat cross sectional area
VA t& the amount of the change of the weight (the amount of change
of the abdominal visceral fat cross sectional areaVA / the a'mount
of change of thé wéight) based on the amounts of the dhanges
thus obtained for the abdominal visceral fat cross sectional
15 area VA and the amount of the change of the weight. By obtaining
the ratio of the amount of the cliange of the abdominal viscera'l
fat cross sectional area VA to the amount of the change of the
weight, a rate of the change of the abdominal visceral fat cross
sectional area VA aga}insf: the change of the weight can be
20 understood. Therefore, based on the rate of the chanée of the
.abdominal 'viécéral fat cross sectional areaVAagainst the chaﬁge
of the weight, health maintenance such as reducing the visceral
fat can be adequately managed. |

And, in displaying the obtained amounts of the changes on

26 the display portion 8, both the amount of the change of the weight -



anount of the change of the weight and the amount of the change of the
abdom nal visceral fat cross sectional area VA are 5 simultaneousl|y*

di spl ayed, the relationship between both of the anounts-of the changes can
be grasped directly fromwhat is displayed on the display portion 8.

While, in the preceding exanple, an anount of change of. the weight and an
amount of change of .the abdom nal visceral 10-fat cross sectional area VA
are used in obtaining an anount of changé4between a neasured result in the
past and a neasured result -obatined nost recently, an anmount of change of
the wei ght and an anmount of change of the visceral fat may al so be used.

Li kewi se, in .obtaining a ratio between the anmpunts_of the changes, a ratio

15 of the anmpuntrdthe gEowREREShechange Pidthe abpdomirial FisrerahSARCEo8Ff t he
h f th i ght. (th t of the, ch f.th ' | / the
amount of the cREAETSE A8 GGDS *hEp-Eireguebg disblevey FEBRsh Ehel ' he
visceral fat d?&&{@g”#%flpgeeﬂaﬁse%% fle ﬁé‘ﬁnart%%eélﬁodnw@mherbhaaggs! ty

9
can be judged in OW ng~ way. Jggg?ng standard val ues for judgi ng

obesity are in gfvafacCabdbmital Qds@dihi1Seht i drddse sdet Porioaessivig atiei t 12 and
conmpared w th the above obtained val ues of the abdom nal girth, the BM,

and the abdo#i naimulitapeswedlyf at spinged, thetiedaslionsleiy Mivesn bdtdh ofEhe
judgement. 65 Fig. 5 shows a set of judging standard val ues used to judge
obesity. |n theameuntdarf Bfe jchapsentcaghbargiaspergdirechlyjgrop what is

displayed on the display portion 8.
While, in the preceding example, an amount of change of
the weight and an amoﬁnt of change of the abdominal visceral
10 fat cross sectional area VA are ﬁéed in obtaining an amount of
c¢hange between ameasured result in the past anda measu;ed result
obatined most recently, an amount 6f change of the weight and
an amount of chahgé of thevisceral fétmay‘ alsobeused. .I.ikewise,
in qbtaining a ratio between the amounts of the changes, a ratio
16 of the amount of the change of the vi;sceral fat to th_e amount
of the change of the_weight (the amount of the change of the
: visceral fat / the amount of the change of the weight) may also
be used.
Furthermore, in the visceral fat determining device 10 of
20 i:he present invention, obesity can be judged in the following
way. Judging standard values for judgingobesity are in advance
inputted and set in the data processing unit 12 and compared
with the above obtained values of the abdominal girth, the BMI.,

and the abdominal visceral fat cross sect_ional area VA for the

25 judgement.



standard val ues of the BM, of. the abdomnal girth, and of the abdom nal
vi sceral fat cross sectional area VA are defined for 5 male and fenul e
subj ects. Specifically, for the nmale subjects, the judgi ng standard val ues
are set to be 25 for the BM, 85 cmfor the abdonminal girth, and 100 cn®
for the abdom nal visceral fat cross sectional area VA Also, for the
femal e subjects, .the judging standard 10 values are. set to be 25 for the
BM, 90 cmfor the abdominal girth, arid 400 cn® for the abdomi nal visceral
fat cross sectional- area VA. Based on the judgi ng standard val ues shown in
Fig. 5 the follow ng judgnents can be made. If a value of the BM exceeds

15 the judging standard value, it is judged that there is a grobab'lity of
the subj ect being suf¥&radhPydmired] 1yd9ing standard yaipes paed fooht girth

exceeds the judgin t andar, value, .it.is. judged that there i X
probability of %hgg%%bj e ’t‘t?‘_ﬁeﬁtr?élg b & L& regghsg'ﬁffé’rl tgﬁ§' %tﬂei‘i“?%/".an a
val ue of the. th\%g?i%eg ngifué@ Seana %ﬁﬁt o £ RS a il ~hg@adir@5eaan_\66\og>§§peeds t he

I
j udgi ng st andar I's Judged that there 1s a probaf)illty of the

subj ect being sublemfthif ¥058e4a3 CRIALrdA sOPESIaY  axeldl tAREEWEinbBasest on the
j udgi ng standard val ues shown in Fig: 5, a judgnent can be made through
two steps, the helstand2Fepbbp sabddetbe. second step. For exanple, the first
step judgnment 66 can be based on val ues of the BM and the abdom nal

girth. Furthernore, SRasdfierbhit Ee%ephe fadmdnbleetis pehdIude vhstandandke
values are set to be 25 for the BMI, 85 cm for thg abdominal

girth, and 100 cm? for the abdominal visceral fat-cr_oss sectiénal
area VA. Also, for thé female subjects, the judging standard
10 values are set to be 25 for the BMI, 90 cm fo_r the abdominal
girth, and 100 cm? f-or the abdominal visceral fat cross sgctioﬁal
area.VA.
-Based on the judging standard values shown in Fig. 5, the
following judgments canbe made. If a value of the BMI exceeds
15 the judging sf:éndard value, it is judged that there is a
probability of the subject béing suffered from obesity. If
a value of the abdominal girth exceeds the judging standard
value, it is judged that there is a probability of the subject
being suffered from upper body obesity. If a value of the
20  abdominal visceral fat cross sectional area VA exceeds the
jixdging standard value, it is judged that there is aprobability
of the subject being suffered from.visceral fat obesity.
Furthermore, based on the judging standard values shown
in Fig. 5, a judgment can be made through two steps, the first

25 step and the second step. Forexample, the first step judgment



of the abdom nal visceral fat cross sectional area VA. And, if. both of the
val ues of the BM and the abdomnal 5 girth exceed their standard val ues,
it is judged that there is a probability of the subject being suffered
fromobesity or upper body obesity. If the value of the abdom nal visceral
fat cross sectional . area VA al so exceeds the standard value, then, it is
judged that the subject is suffered fromvisceral. 10 fat obesity.

Mor eover, based on the conbined results om the first and the second
steps together, it i's judged that the subject is suffered from obesity.
Incidentally, these judged results can be displayed on the display portion

8 so that the subject can confirmthe re}s‘ults. éS Furi)germ)re, 't?iﬁ'
visceral fat det &@Ri PR RFsge PR Faigediedc trBed Al the abdgnipalk girkl; -
provi ded with height; measuri -means,, Wih.thi OV $y of the
hei ght necessary E%F%Pe%"tri’l'ntr gs?%Oé’%SBRﬁeq iu?%{&n?e%ﬁ gée%atggdt?g %{?Sgtﬁ?ed in

through the opergt | LR %1 sLBEL £6SRREL£NIRG 1bRRL BASUYRIENt 20
time. [Industri a|°%AEg€i?2§{??“F??§]"/§s has been descri b_éd thus far, in a

visceral fat deter mapdnoif $R¢hCEE Whehvalussi ghttine 8MDramy thenddoginel t he
present invention, 25 weight of a subject-serving as a neasure for obesity
can be 67 neasurgdthntkcaadativdni standardceslalest att dsodudapsthahdhespea VA
of the subject can be. obtained at hone or -the, like throu%h a _.si n@l e

rom obesity

operation. Speci fliscalanpbabikityr of HdeasiRIRGHaPe i sufLpred

or upper body obesity. If the value of the abdominal visceral
_fét cross éectional area VA also exceeds the standard value,
then, it is judged that the subject is suffered from visceral.
10 fat Qbesity. Mdreover, based on the combined results from
'thé’ first and the second steps together, it is judged that
the subject is suffered from obesity.
Incidentally, these judged results can be displayed on the
display portion 8 so that the subject can confirm the results.
16 Furthermore, the viscerél fat determining device 10
described thus. far canbe furtherprovidedwithheightmeasuring
means. With this proviéion, a value of the height necessary
for obtaining the BMI is not required tobe inputted in through
‘the operation portion 7, thereby shortening the measurement

20 time.

[Industrial Applicability]
As has beendescribed thus far, ina visceral fat determining
device with a weight measuring functionof the present invention,

95 weight of a subject serving as a measure for obesity can be



fat cross sectional area VA serving as an index for obesity which 5 is
closely associated with adult di seases can be easily neasured, use of the
abdom nal visceral fat cross sectional area VA together wth a neasured
result of the weight will enable to accurately and easily nake a

conpr ehensi ve judgnent concerning a possibility of the subject being
suffered fromvarious kinds . 10 of adult diseases. .15 20 25 11k 68 14 S
CLAIMS 1'. A visceral fat determning de¥fice with a wei ght measuri ng
function conprising: weight neasuring neans for neasuring weight of a

subj ect 5 when the.subject stands on a neasuring surface; input neans for

i tti - | data ipcluding, bdom nal, girth W._which

i Fount oot al FFRRIEN B9 80 (GIORLITY VERESGIoF Bt EFOtR R p Bt aFRY Vi ¢
t hat st th . . \nt | tiat j ti

on abdon nal v Shary Sty 66k Baft e obBa SR SkCham BATRAS WAk Enp U B 00
di splay portionsifiife ghsiitars . RpeBeEsoMAly, (iR ettih aBdbinidll vicdrad

cal cul ation perfornedg%y the data processing wunit,
fat cross sectional area VA serving as an index for obesity which
5 iscloselyassociatedwith adgl'ﬁ diseases canbe easilymeasured,
use of the abdominal visceral fat cross sectional areaVAtogether
with a measpred result of the weight will enable to accurately
la,nd easily make a comprehénsive judgment concerning a

possibility of the subject being suffered from various kinds

10 of adult diseases.

.15

25



15 wherein the quantitative information on the abdom nal visceral fat of
the subject is cal cul ated based on the abdomnal girth W. of the subject.
2. The visceral fat determi ning device with a weight 20 measuring function
according to Caim1l, wherein height of the subject as the personal data

can be in-qunput- ‘means, BM can be cal cul ated based' on
the height and the wej ough the data processing unit, and 25 the
quantitative i mﬁ‘M‘ﬂEM\\MG abdomi naf8 vi sceral 11111111111111
1111111111 11]\ 89 fat and/or BM classified into a plurality
of ranking. |l evels ¢ can be di spl ayed on the display portion. 3. The visceral
fat determning device with a weight 6 neasuring function according to
Clains 1 or 2, _vvherel n the quantitati GBAIME or mat i on on the abdom nal

om nal, vi.sce ?hﬁ‘ The wvi sceral

TR RATE Sl R Rt R b,

f at determnlng devi ¢&' W T GHET RIS T PRI R A § M to
any' one of O aigihde1on %om{,y{%ihﬁr conprising: body fat ratio neasuring
means for measuring a hunan I npedance Z of the subject through

el ectrodes in cont achemgwmeéaﬁtm@fméam SdiheHurdfghRighbdfse shbide
subject's body-and for 15 calculating a body fat ratio FAT of the subject
based on thé mbesurhed sbbilgct mteddacen aarmteabnermyplﬁuré@lcq:rersonal data or
part ' input means for inputting pex_tsonal data including an
abdominal girth W, which is a circumferéntial length of a torso
of the subject:
data processing unit that stores the pérsonal data and
10 calculates quantitative information on abdomiﬁal visceral fat
©f the subject based on the personal data; and
a display portion that disblays the personal data and
a result of the calculation performed.by the data prc;cessing
unit, '
15 wherein the quantitative information on the abdominal

visceral fat of the subject is calculated based on the abdominal

girth W, of the subject.

2; ‘The visceral fat determining device with a weight
20 measuring function according to Claim 1, wherein '
height-of the subject as the personal data canbe inputted
through the input means, |
BMI can be calculated based on the height and the weight
through the data processing unit, and

25 the quantitative information on the abdominal visceral



of the data, wherein the body fat rati o FAT obtained by,the body fat ratio
nmeasuring nmeans is displayed on the display portion. 20 5. A visceral fat
determ ning_device with a weight nmeasuring function conprising: weight
measuri ng nmeans for neasuring weight of a subject when the subject stands
on a measuri nHiHE lwuuﬂﬂmut means for inputting personal data
I ncl udi ng an MR T nal girth W. that is a circunferential |ength
of a torso of*the subj®ecf; %u data proce$8ing unit that stores the personal
data and .dal cul ates an estinated val ue of an abdom nal visceral fat cross
5 sectional area VA of the subject based on the personal data, and a
di splay portion that displays the personal data and a result of tlfe'
cal cul ati on perfadr ped/y BMAcckpisd fped datsi aPLlusatity MeFﬁP]ﬁl%?‘Fﬂﬁ Yat a
processi ng unit stg%es,a first reqressi Of ] coe%ii cient of the abdom nal
girth W and a % Hpaysront n?ﬁﬁ‘ﬁ *XuECPER A e obt ai ned based on
statistical analysis of <correlation between actually neasured val ues of
t he abdomi nal visceral fat cross sectional area VA obtained in abdon nal
15 tonography of huneghbodisesrei fANdeesmHINGSdévickes aliypsa feilghe
abdom nal girth W. of the human sanpl es and

6 measuring function according to Claims 1 or 2, wherein the

quantitative information on the abdominal visceral fat is an

amount of the abdominal visceral fat.

4. -The visceral fat determining dévice with a weight
10 measuring fu.nction accordj.ng to any one of Claim 1 - 3, further
comprising:

. body fat ratio measuring means for measuring a human body .
impedance Z of the subject through electrodes in contact with
feet of the subject as terminals of the subject’s body and for

15 calculat-ing a body fat ratio FAT of the subject bésed on the
measured body impedance and the inputted personal data or part
of the data, wherein

. the body fat ratio FAT obtained by the bodj} fat ratio
measuring means is displayed on the display portion.

20
5. A visc'eral fat determining device with aweight measuring
fgnction comprising: .

weight ﬁeasuring means for measuring weight of a subject
when the subject stands on a measuring surface;

25 input means for inputting personal data including an



the estimated val ue of an abdomi nal visceral fat cross sectional area VA
of the subject is obtained based on a value of the abdom nal girth W, the
first regression coefficient of 20 the abdom nal girth W., and the first
regression constant. 6. A visceral fat determning device with a weight
measuring froman lmuml‘ng wei ght neasuring neans for measuring wei ght
of a subj ectiii} ‘ LY bj ect stands on a neasuring surface; | Il111
L1al |2t r*reatrkEr P 1%t 1 CL MS 710 input neans for inputting
personal data including an abdomnal girth W. that is a circunferenti al

| ength of a torso of the subject-and height of the subject; a data
processing unit that stores the personal data and 5 cal cul ates an

esti mat ed val uebsPminakigdsth Walthatskepagiropnlerenidalsiengtnef aak@Esv/A of

t he subj ect based on the personal data; and a display portion that

di spl ays the pés&R&lSEEand a result of the cal cul ation perforned by
the data processing _10Q unj rei a .0GESS) i t S a
second regression c@e?ﬁ% }'e'%(fev%' ngﬁglitggt}(?% ént'aiaﬁﬂ%gsi r %S%négf‘:l}ar%tgf
regressi on  CoglhiGl £fds £ e BMmat3Adh-A u QFUN B LAMIBEE vRBcELNSEANE Y Ch are
obt ai ned based on statistical analysis of correlation between 15 actually
measur ed valsueseetiéhel akdanvAf vhé GRbdkct alaseHOSS the personal data;

gnd'

a display portion that displays the personal data and
a result of the calculation perfo-rmed by the data processing
unit, wﬁerein '

10 ' the data processing unit stores a first regression
‘coefficient o.f:" the abdomiﬂal girth W, and é first regression
constant which are obtained based on statistical analysis of
correlation between actﬁally measured values of the abdominal
visceral fat cross sectional area. VA obtained in abdomin_al

18 tomography of human bodies of random sampies and values of the
abdominal girth W of the human samples and

the estimated value of an abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
of the abdominal girth W,, the first regressjion coefficient of

20 the abdominal girth W,, and the fii:st regression' constant.

6. Avisceral fat determining device with a weight measuring
function comprising:
weight measuring means for measuring weight of a subject

256 when the subject stands on a measuring surface;



sectional area VA obtained in abdom nal tonography of human bodies of
random sanpl es and val ues of the abdomnal girth W of the human sanpl es
and val ues to a level of obesity of the human sanpl es
and 20 the eggiy £ t he abdom nal visceral-fat cross sectiona
area VA of tim‘mﬂm%ﬂmal ned based on a value of the abdom nal girth
W., a val ue ok e », shexsecond regression coefficient of the abdom nal
girth W,, the first regression coeffic¥ent of the BM, and.-the second
regression constant. fitidilliliitdicitb-1 Il 1111 72 ¢ M7. A visceral fat

determ ni ng.device with a weight neasuring function. conprising: weight
measuring neans for neasuring weight of a subject. 5 when the subject

stands on a nmeasuri AgPYhiMeRRE; fPRpPUTEENE HegEopRb HAtEndnpRItisNar dat a

incl udi ng an dom nal ., gi.rth that i.s a circunferential length of a
torso. of tne BARTIRAT SHEVLHE thas 2 aibsfuferitatolmhliof 8 ot
processi ng uni te. sk S . . 10 cal cul ates an
estimated val Stéf g an ggégn?%dgﬁe\%§lg€ceu}}:}thg:%& %ggé . sectional area VA of
the subject based og dfia []Dﬁic%.%ﬁﬂhg@iﬁ.&thﬁt@t%ﬂb@)thlé%éx‘s@ﬂal kRtadingpl ays the
personal data and a result of the calculation perforned by the data
processi ngé urelculatesln datdywatad velite of rratdonigarebnsdadrfateasssi Ng a
human body i npedance Z of the subject through electrodes in contact with

terninals of FRECXGleares Woa§ tdhtdspbietobased My shoqaFspasl data;

and

a display portion that displays the personal data and
a result of the calculation_perforﬁed by the data processing
10 unit, wherein
the data processing unit stores a second regression
coefficient of the abdoiinal giréh W., a first regression
coefficient of BMI, and a second.regression.constant which are
obtained based on statistical analysis of correlation betwéen
15 actually measured vaiues of the abdominal visceral fat cross
sectional area VA obtained in abdominal tombgraphy of human
bodies of random samples and values of the abdominal girth W,
‘'of the human.samples and values of the BMI related to a level
of obesity of the human samples and
20 the estimated value of the abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
of the abdominal girthW,, a value of the BMI, the second regression
coéfficient of the abdominal girth W,, the first regression

coefficient of the BMI, and the second regression constant.



rati o FAT of the subject based on the neasured body inpedance Z and the

I nputted personal data or part of the data, wherein 20 the data processing
unit stores a third regression coefficient of the abdomnal girth W,, a
first regression coefficient of the body fat ratio FAT, and a third
regressio whi ch_are obtai-ned based on statistical analysis:- of
correl ati on between actually neasured values of the abdom nal 26 viscera
fat dross sjﬂﬁ:ﬂlumnﬁﬂmwt ai ned i n ®bdom nal * C tonography of hunman
bodi es of val ues of the abdominal girth W. of the human
sanmpl es and Val Jes*of"tHe Body fat ratio FAT of the human sanples and the
estimated val ue of the'abdom nal visceral fat cross 5 sectional area VA of
t he subject is obtained based an a value of the abdominal girth W, a

val ue of the body.fat ratio FAT  obtaine h the. bod fat rati Q nmeasuring
means, the thifd re§dSsPERl S%%?‘??%F“Eﬁﬁngfieﬁ‘ée wHdbHP LS td??atsl‘\’rﬂ'\ﬁg t he
first regresskg(:%%%f36C|3§t of the body fat ratio FAT, and the third 10
regression cons X gfal fat determ ning device with a weight
measuring function &&Iﬂ{ﬂr&égﬁnwwghs FBR b0 AP A08uHt08s HBABHEERY Wei ght
of a subject 15 when e subject stands on a neasuring surface; input
means for ispuiiemghpesaodit dodmdd pel Hdhepuringapdarscaal girth W. that is
a circunferential length of a torso of the subject, height, and a

t hi ckness of abdoni niipwubeansanfsoudnputting personal data including an

abdominal girth W, that is a circumferential length of a torso’

of the subiject, height, sex, and age of the subject:
a data processing unit that stores the personal data and
10 calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;
a display portion that displays the personal data and
a z.lesult of the calculation performed by the data processing
unit; and |
15 body fat ratio measuring means for measuring a human body
iméedance Z of the subj ect throﬁgh electrodes in contact with
terminals of the subject’s body and for obtaining a body fat
ratio FAT of the subject based on the measured body impedance
Z and the inputted personal data ox part of the data, wherein
20 the data processing unit stores a third.regression
coefficient of the abdominal girth W,, a first regression
coefficient of the body fat ratio FAT, and a third regression
constant which are obtained based on statlstlcal analysis of
correlation between actually measured values of the abdominal

25 visceral fat cross sect'ional area VA obtained in abdominal



fat s of the subject; 20 a data processing unit that stores the personal
data and .;iLQH%%FEE‘gﬂ—QSLLHHted val ue of an abdom nal visceral fat cross
sect i onal _ of the sub]ect based.on the personal data; and a display

portion thatL\:! Ay “ﬂ{m sonal data and 25 a result of the calculation

performed by i (R0 ing rtrrilJdirllrreflljll fi CLSI fr~ 74,
unit, wherei e datd pfoceSS| ng unit stores a fourth regression

coef fi ci ent of the abdominal girth W.,, a’second regression coefficient of
BM, a first regression coefficient of the 6- thickness of abdom nal
subcut aneous fat s ; and a fourth regression constant which are obtained

based-on statistical anal ¥3| s of correlation between actually neasured
val ues of the tamemrAnky of punas krdies °§r’€?§‘§°§eﬁﬁfqpéﬁala"'é‘r1é%1‘\ﬁ§ gbttdened in

BN rel at ed oARPEIAL 1=l PE\PHG: bR AETRIPS ANDIGLUSARE PUF JRSYor he
t hi ckne;s of tggfagdcq_? F%f ogaﬁg__%gt qlu%akg %}p of the human sarrpl es and
val ue o e a a

t he esti mat ed om na Vi sSC t cross sectional area VA

of the subject is obtﬁe%%@im@@vam@pwh@%&eﬁuahtvhgecai@&iprfiaeaéro&isrth W,
a value of the BM, a value of the thickness of abdom nal subcutaneous f at

s, the foursh segtf:ﬁﬂﬁllomrea:wafdﬂ therﬁubqfecth& abtaimanbaged o Mxwalidee second

regression of the abdominal girth W,, a value of the body fat ratio FAT
obtained with tﬁhe_body fat ratio measuring means, the third
regression coefficient of the abdc_ominal girth W,, the first
regression coefficient of the body fat ratio FAT, and.the third

. 10 regression constant.

| 8. Avisceral fat determining device W.'.;Lth aweight measuring
function comprising: |
weight measuring means for measuring weight of a suﬁj ect
15 ‘when the subject stands on a measuring surface;
input means for 1nputting personal data including an
- abdominal girth W, that is a circumferential length of a torso
of the subject, height, and a thickness of abdominal subcutaneous
fat s of the subject;

20 | a data processing unit that stores the bersonal data and
calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subject based on the personal data;
and

" a display portion that displays the.personal data and

25 a result of the calculation performed by the data processing



coefficient of the BM, the first regression coefficient of the 'thickness
of abdom nal subcutaneous fat s, and the fourth 20 regression constant. 9.

A vi sceral faWe with a weight nmeasuring function

conpri sing: wei ght neasuri ns for neasuring weight of a subject 25

when the subj eﬁ"ﬂ'@ O hER s peasuring surface;, 111111111# 1111111if11111 t
M"mm!ﬂi@uttl ng personal data including an apdem nal

CL MS75 inpi#
girth W, that i's “a €ircu ntial. | eMgth of a torso . of the subject,

hei ght, and a thickness of abdom nal subcutaneous . fat s of the subject;
5 a data processing.unit that stores the personal data and cal cul ates an
estimated val ue of an abdominal visceral fat cross sectional area VA of

t he subject ba¥B§torheeipersonal data; and a displ ay ‘portion that

di spl ays the personal data and 10 a result of -the cal chjl ati onsgperfor med by
the data processing tBfi Fat3REPEFFF i BLt FE9FER B FWFBNFIIRAHEE a fourth

. essing t e talt & prOLeS .
Cost 11l ont of CRRFELYperts (08 BBAGIAR gBin by RSFROMGIBIEES 00
abdoni nal subcybapeRusnt abs S, 280 feFOVBL os JiRAM 855 AR1GARSE AN ch are

obt ai ned based on statistical .

6 - thickness of abdominal subcutaneous fat s , and a fourth
regression céﬁstant which are.obtained based-on statistical
analysis of correlation between abtually measured values of the
abdominal visceral fat cross sectional area VA obtained in
abdominal tomography of human bodies of random samples and values

10 of the BMI related to a level of obesity of the human samples
and values of the thickness of the abdominal subcutaneous fat
s ‘of the human samples and

the estimated value of the abdominal visceral fat cross

sectional area VA of the subiject is obtained based on a value

18 of the abdominal girth W;, a value of the BMI, a value of the
thickness of abdominal subcutaneous fat s, the fourth regression
coefficient of the abdominal girth W,, the second regression

- coefficient of the BMI, the first regression coefficient of the

thickness of abdominal subcutanéous fat s, and the fourth

20 regression constant.

_ 9. Avisceral fat determining device with a weight measuring
function comprising:
weight measuring means for measuring weight of a subject

26 when the subject stands on a measuring surface;



anal ysis of correlation between actually measured val ues of the abdom nal
visceral fat cross sectional area VA obtained in abdom nal tonography of

human bodi es—ef—+andom—sarptes  and val ues 20 of the BM related to the

| evel of the phesi 2he biman sanpl es  and val ues of the thickness of
t he abdoninal£€E5‘|-ﬁﬂNH .ﬁ; t s of the human sanples, the estinated.
val ue of the ol M | fat cross sectional area VA of the subject

i s obtained based on-a value 25 of the dbdoninal girth W, a value of the
BM, a value of the I'l "li Il 1V 1 Il lilt 76 t hi ckness of abdonlna
subcut aneous fat s, the fourth regression coefficient of the abdom nal

girth W,, the second regression cpeffigient of the BM, the first
regressi on coefficiert®™8f PeaRs ERF RS IRE RHFRORRhafa S HRGLURERILS at s,

i - and. inal sub f at
and Lhe fourt 1 BESBEERSaD, 0 kAL 0 il PSP GSECES NS (2

cross sectional area e subje

val ue of the {Jpiglenangent, BgﬁmmMicﬁc}dggg%?gﬁabﬁix{éﬁ}SL%cg@gn@oﬁ/sa! ue of

the abdominal girth W.” 10 10.” The vi scera etermning device with a
wei ght measur ifag §usEttdhensalsfeytdi ng to daim9, wherein a ratio of the
esti mat ed val ue-of an abdom nal visceral fat cross sectional area VAto
t he abdom né&l subcut andatisspfetesasiogsindédthatnstiorasdhe dérsHhal\WGRa and S

further obtained, . ~ . :
calculates an estimated value of an abdomln_al visceral fat cross

sectional area VA of the subject based on the personal data;
gnd
a display portion that displays the personal'data and
10 a result of the calculation performed by the data processing
ﬁnit, wherein
the data prbcessing unit stores a fourth regression
coefficient of the abdominal girth W,, a second regression
coefficient of BMI, a first regression cbéfficient of the
16 thickness of abdominal subcutaneous fat s r and a fourth
regression constant which are obtained based on statistical
- analysis of correlation between actually measuréd values of the
abdominal visceral fat qross_sectional area VA obtained in
abdominal tomography of human bodies of random samples and values
ZQ oftheBMIrqlatedtotheleveloftheobesityofthehumansamples
and values of the fhickness of the abdominal subcutaneous. fat
s of the human samples,
the estimated value of the abdominal visceral fat cross
sectional area VA of the subject is obtained baged on-a value

26 ,of the abdominal girth W, a value of the BMI, a value of the



11. The visceral fat determning device with a weight neasuring function

according to Caim9, wherein '"a total abdom nal fat cross sectional area

WA i s farther obfai ned based 20 on the estinated val ue of the abdom nal

vi sceral f_i-giﬂﬂ:; v 'ﬂnal area VA and the abdoni nal subcutaneous fat
er m nisng

=8

Cross se 5 11111111 11111E 11111 of [ CI L MS 77 12. A
visceral fal de *device with a weight neasuring function
conprising: weight neasuring neans for n#asuring wei ght of a subject when
t he subject stands on a. neasuring surface; 5 input nmeans for inputting
personal data including an abdominal girth W that is a circunferential

|l ength of a-torso of the subject, height, sex and a thickness of

abdoni nal sub&ﬂ%ﬁﬂ@ﬁﬂ%°#%RdQ$HBP1FHE°%ﬁHﬁQQEFfaésd ﬁﬁWSEE§§FﬁEF?ﬁﬁQ: t hat
stores the person al cul.ates, .an e mat ed val ue of, an

abdomi nal v:oscé’lpﬁf%= “?r 8€%he588§?n8ﬁ?|l 3?’%6{1 @ﬁ( ﬁyﬁt‘h °t g ’lﬂ\;frggfe%sjsoé‘d on the
ersonal data; I

Pt of tho. CBPEEFALGRE LR Blnt 8ap el e atIBieERE G | 2
body fat rati Otﬁﬁamssngf@@&bsufnca& SRFRItah8gus BN Hardknel Fp@dance Z of

the subject through electrodes in contact wwth termnals of -the subject's
body and f ot ohbgrﬁnsuynacbnmnadtatand
an abdominal subcutaneous fat cross sectional area SA

of the subject is further obtained based on a value of the '

thickness of the abdominal subcutaneous fat s and a value of

the abdominal girth W, .

10

10. The visceral fat determining device with a Qeight

--measur:mg funct::.on according to Claim 9, wherein a ratio of the

estimated value of an abdominal visceral fat cross sectional

‘area VA to the abdominal subcutaneous fat cross sectional area

15 8A, VSR, is further obtained.

11. The visceral fat determining device with a weight
. measuring function according to Claim 9, wherein a total
abdominal fat cross sectional area WA is fu_rther obtained based
20 on the est.‘gmated value of the abdominal visceral fat cross
sectional area VA and the abdominal subcutaneous fat cross

sectional area SA.



rati o FAT of the subject based on the neasured body inpedance Z and the
inputted personal data or part of the data, wherein 20 the data processing
unit stores a—fif+h—regressiaon coefficient of the abdomnal girth WO, a
second regressi Qg mgﬁiflm ent of the body fat ratio FAT, a second

regression co u l&ﬂlthlckness of abdom nal subcutaneous fat s,
and a fifth re whi ch arg obt ai ned based on 25 statisti cal

anal ysi s of correl ation et weén actual | y'neasured % 11111111121212121 |
11111111,11 L Ms 98 values of the abdom nal visceral fat cross sectional
area VA .obtained in abdom nal tonography of human bodi es of random

CATPLES o0 Yo OB Br P AN Bl Myl A8 (R ATR g V2 v

thickness of afgdem:Bal caihadiageous fat s and the estl rrat ed val ue of an
abdom nal. vi sceral fat cross §Sectional area VA of the subject is obtained
based on a value ofwdiytakEenried meais Bor Yibas@r MR weighit dihe suddyct at
rati o FAT obtained with the body fat ratio neasuring nmeans, a value of 10
t he thi ckness wfenabbensulaiecs ustandeneous metsusing hmurffateh regression
coefficient_ of the apdom-nal girth W, the second. regression coefficient
of the body fat ratilAUATReH foReiRRINGHAY PREHAEEd BRER GELVEiaHtaATbf t he

thi ckness of ahdoginl (PR, ANERUE, (AL Ssundllelderl 1AM 897825100

of the subject, height, sex, age, and a thickness of abdominal
subcutapeous fat s of the subject;
a data proceés_ing unit that-s_tores the personal data and
.10 calculates an estimated value of an abdominal visceral fat cross
sectional a-rea VA of the éubject based on the personal data;
a display portion that displays the peisonal data and
a result of the calculation performed by the data processing
un:.t, and
15 body fat ratio measuring means for measuring a human body
impedance Z of_ the subject through electrodes in. contact with
terminals of the subject"s b.ody and for obtaining a body fat
ratio FAT of the subject based on the measured body impedance
Z and the inputted personal data or part of the data, wherein
20 the data processing unit stores a fi-fth regression
coefficient of the abdominal girth Wi, a second regression
coefficient of the body fat ratio FAT, a second regression
coefficient of the thickness of abdominal subcutaneous fat 8,
and a fifth regression constant which are obtained based on

26 statistical analysis of correlation between actually measured



13. A visceral fat determ ning device with a weight nmeasuring function
conprising: weight nmeasuring neans for neasuring weight of a subject when
t he subj ect —stands on a neasuring surface; 20 input neans for inputting
personal dat a iz ¥ nmnapdom nal girth W. that is a circunferentia

l ength of at k-““ﬂﬂﬂﬂﬂﬁﬂlﬂ flect, height, sex, age, and a thickness of
abdom nal subcout @anebustfat S of the subject; a data processing unit-that
stores the personal data and 25 cal cul @es an estimated val ue of an
abdom nal- visceral fat cross 1111111111112112111 iiif1111111 * CL. MS 79
sectional area VA of the subject based on the personal. data; a display
portion that displays the pérsonal data and. a result of the calcul ation

performed by. t/tUest af fihscabdemigal picerapqfad F5a3S sactighah akeasVRi ng
means for measyr.i.n hu bod | npedance f th ubj ect through

el ectrodes i n_‘((%:i%trﬁlggg W {%%ofné?%li r?é’ﬁggﬁ?pq}yh8%518‘631&@0?9?1%%&# gﬁad%r
obt ai ni ng a baogl [ ' ' ed body

i npedance Z g%ﬁm?%%aﬁﬁﬁﬁ?gggégggégﬁgﬁmﬁgggs%%hgg??qggqﬁﬁgqégﬁg?Haherein 10
the data processiveg diitie 56 st rat{d Fit ok @B OELARanp06S f bAd ¥ALuES . the
abdom nal girth W.,, a second regression coefficient of the body fat ratio

FAT, a secdnd ¢feghesthirknesoedf iahdontinal subeutimexkmesatod alidom nal

subcut aneous fat s, and a fifth regression constant which are obtained
based on the estimated value of an abdominal visceral fat cross

sectional area VA of the subiject is ob._tained based on a value
of the abdominal girth W,,,.' a value of the body fat ratio FAT
obtained with the body fat ratio measuring means, a value of
10 the thickness of abdominal subcutaneous fat s, the fifth
regression coefficient of the abdominal girth W;, the second
regression coefficient of the body fat ratio FAT, and theé second
regression coefficient of the thickness of abdominal

subcutanecus fat s, and the fifth régression constant.

16
. 13. | Avisceral fat determiningdevicevwith aweight measuring
: function comprising:
weight measuring means for measuring weight of a subject
when the subject stands on a measuring surface;
20 input means for inputting personal data including an

abdominal girth W that is a circumferential length of a torso
of the subject, height, sex, age, and a thickness of abdominal
subcutaneous fat s of the subiject;

a data pr&cessing unit that stores the pérsonal data and

26 calculates an estimated value of an abdominal visceral fat cross



15 statistical analysis of correlation between actually neasured val ues of
t he abdom nal visceral fat cross sectional area -VA obtatned in abdom nal

t onmogr aphy- of _human bodies—ef—+andom sanples and val ues of the abdom nal
girth W of the hu val ues of the body fat ratio FAT of the

man sanp
hunan sanpl es, ‘mmmmg‘galﬁf t he thi ckness of abdomi nal subcutaneous
fat s, the estitlf R &'s01 wan abdominal visceral fat cross -sectional
area VA of the subject is obtained based™n a.value of the abdonminal girth
W, a value of the body fat ratio FAT obtained wth the body fat ratio
measuring nmeans, a value of 26 the thickness of abdom nal subcutaneous fat
s, the fifth I A1VLii '2li “11Clull 111!'11.. * 80 r egression coefficient
of the abdoni nafeGiPRal \Wrea Yh@Lskheitrbipel Raserotr dher PR3 €8tahe body
fat ratio FAT, the seac%nd ess of

abdoni nal subcut aneous flg?lé‘,’e%g’ggi%%ghr%i%%#pﬁéggtegg S’tﬁgggéﬁ ; _@f" MY 5 an
FUrther obt ai ner Ibaees) “ant i VAl G or - hEer FRER DY eiS) ahRE eagsEhing ©
subcut aneous .f aini%;amed a val ue of the abdomi nal girth W.. 10 14. The
visceral fat determ ning device with a weight neasuring function according
to Caim13,5 wher ei n ledyatatoradfio daguesng nededfoahaaswfinghehataobodyal
visceral fat cross sectional area VA to the value of the abdom nal
subcut aneous f df'PefgRee Z of the subject through electrodes in contact with
-terminals of the subject’s body and for obtaining a body fat
ratio FAT of the shbject based on the measured body impedance
Z and the iﬂputted personal data'or.part of the data, wherein
10 the data processing unit stores a fifth regression
coefficient of the abdominal girth Wy, a second regression
coefficient of the body fat ratio FAT, a second regression
coefficient of the thickness of abdominal subcutaneous fat s,
and a fifth regression constant which are obtained based on
16 statistical analysis of correlation between actually measured
values of the abdominal visceral fat cross sectional area VA
obtained in abdominal tomography-of human bodies of random.
samplesandvaluespftheabdominaléirthwgofthehumansamples,
values of the body fa-t ratio FAT of the human samples, and values
20 9f éhe thickness of abdominal subcutaneous fat s,
-the estimated value of an abdominal viscerai fat cross
sectional area VA of the subject is obtained based on a value
of the abdominal girth.ﬁ&, a value of the body fat ratio FAT

obtained with the body fat ratio measuring means, a value of

26 the thickness o£ abdoninal subcutaﬁéous fat s, the fifth



sectional area SA, VSR, is further obtained. 16 15. The visceral fat
determ ning .device with a weight neasuring function according to Claim
13, wherein a total abdom nal fat cross sectional area WA is further

obt ai ned based!g;;umﬂﬂ val ue of the abdom nal visceral fat cross
20 sectional arled ,"[H"mﬁue of the abdom nal subcutaneous fat cross
sectional area SA ‘16t A"wsscer al fat determning device with a weight
measuring function conprising: 25 wei ght®®neasuring means for neasuring

wei ght of a subject 81 when the subject stands on a neasuring surface;

i nput means for inputting personal data including an abdonminal girth W,

h nf I f b d h h f
the subj ect: 5 SForaear %?ocegii?ﬁberﬂn. of Pt aBgpBinel BABU RS R Sspndand”
cal cul ates an exidgt pd, (ales Ol Ao AITLOR) MiSEEER) phl BLOIBcongCli 0Nl

Jec

area VA of the s ase e persona a display-portion
that displays tﬁ&rlaeéss&naéoeé@ialé}&doflgh@ t‘n&%ﬁﬂéés Qs‘f hbgokadnul ation
performed by the data processing wunit, wherein the data processing unit
stores a first subgnesseass faeeéi|andemheof1ﬁthfregte&ﬁmdnncomﬁtqytnthndndex and

a sixth-: regre55|on constant which are obtained based on statistical
an abdominal subcutaneous fat cross sect:.onal area SA

of the subject is further obtained based on a wvalue of the
thickness of the abdominal subgufaheous fat s and a value of

'~ the abdominal girth W, .

10 14. The visceral fat determining device with a weight
measuring function accﬁrding to Claim 13, wherein a ratio of
the estimated value of the abdominai visceral fat cross sectional
area VA to the value of the abdominal subcutaneous fat cross
sectional area SA, VSR; is further obtained.

15
15. The visceral fat determining .device with a weight
measuring function according to Claim 13, wherein a total
abdominal fat cross sectional area WA is further obtained based
on the estimated value of the abdominal visceral fat cross
20 sectional area VA and the value of the abdominal subcuténeous

fat cross sectional area SA.

16. Avisceral fat determining device with a weight measuring
function comprising:

26 '~ weight measuring means for measuring weight of a subject



16 anal ysis of correlation between actually nmeasured val ues of the
abdom nal visceral fat cross sectional area VA obtained in abdom nal
t onography of humanbodies—of—random sanpl es and val ues  of the first

abdom nal gi r /g o i by dividing a square of the abdominal girth
WL by the heiH ol mﬁnﬂgﬁm& and 20 the estimted val ue of the abdam nal
vi sceral f.at cross tiseetl area VA of the subject is obtained based on a
value of the first abdomnal girth inddi, the first regression
coefficient of the first abdom nal girth index, and the sixth regression
constant: 25 L M$ 82 17. A visceral fat determ ning device with a weight
measuring function conprising: weight nmeasuring nmeans for neasuring wei ght
of a subject Wi thees@Rilsicécetandhes arvepavsdsarswfasgif ace; 5 i nput neans
for inputting personal data including an -abdomnal girth W. that is a
circunferential |engtiPWr P§2R9 505 18 “'f??é‘gsﬁﬁf%%"ta?l ﬁgFﬁrﬁ?"lé‘é’?c?ga?fﬂ age of

t he subj ect; : o) i it _th I t nd
cal cul ates anaae%ﬁn%g?%oﬁ\%gﬁu@g% a";rllsa g%ﬁ%%&g%@% 2?{"?@?%&%3’3 *10
sectional area;Anef shbfetURhACheRATds0MMd NRLREESONAl data; and.a display
portion that. di splays the personal” data and 'a-result of the cal culation

performed by the dat&dptoapessésginghmit tRitstores the personal data and

calculates an estimated value of an-abdominal visceral fat cross
_sectional area VA df the subject baséd on the personal data;
and |
a display portion that displays the personal data and
10 a result of the calculation performed by the data processing
unit, wherein
the data processing unit stores a first regression
coefficient of a first abdominal girth index and a sixth
reéression constant which are gbtained based on statistical
16 analysis of corrélation between actually measured values of the
abdominal visc;e:ral fat cross sectional area VA obtained in
~ abdominal tomography of humanbodies of random samples and values
of the first abdominal girth index obtained by dividing a sguare
of the abdominal girﬁh Wi by the height of the éubject and
20 'thé estimated value <'af the abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
of the first abdominal cjirth index, the first regression
‘coefficient of the first abdominal girth index, and the sixth
re_gression constant.

25 : ,



15 body fat ratio neasuring neans for neasuring a human body i npedance Z
of the subject through electrodes in contact wth feet of the subject as

term nal s of‘t‘ﬁe‘su‘bre#&bedy and for calculating a body fat ratio FAT
of the subj ecty s asured body inpedance Z and the inputted

per sonal data" m,gw? uﬂﬁe data, wherein the data processing unit
stores a sixth»regress fficient’ of the abdomnal girth W, ,. a-third
regression coefficient of BM,. a t hird® egreSS| on coefficient of the body
fat ratio FAT, and a ninth regression const.ant which are obtained 25 based
on statistical anal ysis of correlation between actually

111111112121211133111112 11 Il 1 M S, neasuy ed - vaI S df abdomi nal
vi sceral fat c%éss seC ?ra]l %‘gé‘? eﬁ%ﬁl% elvﬁc?abvﬁ‘o na'f'ei(%%ography of

human bodi es of, gﬂﬁ@ S @r@ﬁ:‘v es of the BM of the human sanpl es
e o 5 ﬁe 3;?/119 s%hg '

and val ues of t rat1 0 FAT of the human sanples and 5 the
estimated val ue of t{ei s’i&llnwnfe%ﬁéaﬂorfﬂasﬁwﬁ%wesw bPRAuYRA VA of

t he subject is obtained based on a value of the domnal girth W, a

val ue of t he- Bihen aheakule]adft tsluendé)oadyafméastamng bdfadelie si xth regression
coefficient of the abdomnal girth"W, the third regression coefficient of
the BM, 108the* thi itemfeg\eeyslﬁﬂre@efxnmge@@ré@n%éaﬁédyn@axdmat RB FAT,
and the nint ha1 gres hgin%tglg@ts%g%é &Sﬁ%rcﬁ'?f:v cer %la{%teng%eortma ox%odew ce

wth a weight
of the subject, height, sex, and age of the subject;

a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross .
10 sectional area VA of the subject based on the personal data; |
and '
a display poxrtion t.ha-t. displays the personal data and
'la-result of the calculation -pérformed by the data processing-
uniit, and |
15 body fat ratio measuring means for measuring a human body
impedance Z of the subject through electrodes in contact with
feet of the subject as terminals of the subject’s body and for
calculating a body fat ratio FAT of the subject based on the
measured body impedance Z and the inputted personal data or part
2«6 of the data, wherein .

- the datq proceésing unit stores a sixth regression
coefficient of the abdominal girth W,, a third reg_ressli'on
coefficient of BMI, a third regression coefficient of the body
fét ratio FAT, and a ninth regression constant which are obtained

26 based on statistical analysis of correlation between actually



15 wei ght neasuring neans .for neasuring weight of a subject when the

subj ect stands on a neasuring surface; input neans for inputting personal
data incl udlng_arn——abdem—nm—gr-rth W. that is a circunferential length of a
torso of the subi. _, iy SEX, 2age, and a thickness of abdomi nal 20
subcut aneous fa { lu BI& a data processing unit that stores the
personal data n estl mat ed val ue of an abdom nal visceral
fat cross sectional area VA of the subj®tt. based on the personal data;

and 25 a. display portion that displays t he personal data and ------------
frfuf fIff £ If f~f1 1'I + rr s 84 aresult of the calculation perforrred

by the data pr u

nmeasuring a’ hu?rl%%&géégpva% 85?03% %%j% P’%té ‘élﬁst():!e %r%%f;% gggéc]]? es in
contact with QrEE%oQ{air{Bﬁﬁ%d%ﬁin@ft&n%d?aﬁﬁ %fﬁf:m&xhﬁoéitty &ﬁfsarﬁiobfpdy and
for calculating a body fat ratio FAT of the subject based on the neasured
body i npedancesZmpiy: hha vdlpdbterl tpermamnak tdﬁat Buifdn pahpledhntiheaXinisa,
wherein the data processing unit stores a seventh regression 10 ’
coefficient of of chealodorhedbodyi fah atioa FABWE Hheelurmsisenpleneitid ci ent of
BM, a fourth regression coefficient-of the body fat ratio FAT, a third
regression Boeffici ehbe sFtimatehrekires the abdominal visceral fat cross

- sectlonal area VA of the subject is obtained based on a value

of the abdominal girth W,, a value of the BMI, a value of the

body fat ratio FAT,. the sixth regression coefficient of the

abdominal giri:h W., the third regression coefficient of the BMI,
10 the third regression coefficient of the body fat ratio FAT, and.

the ninth regression constant.

18. A visceral fat determining device with a weight
measuring function comprising:

15 weight measuring means for measuring weight of a subject
when the subject stands on a neasuring surface; |

inﬁut means for inputting personal déta including an
abdominal girth Wi that is a circumferential length of a torso
of the subject, height, sex, age, and a thickness of abdominal

20 subcutaneous fat s of the subject:;

a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross
sectional area VA of the subjecf based on the personal data;
and |

26 a display portion that displays the personal data and



of abdom nal subcutaneous fat s, and a tenth regression constant which are
obt ai ned based on statistical analysis of correlation 15 between actually

measur ed val ue al visceral fat cross sectional area VA

obtai ned i n ab¢@ghi onbar aphy of human bodi es of random sanpl es and
val ues of the ﬁ) # ¥ IKFHR| sanpl es, values of the body fat ratio FAT
£ L

of the' hyman sa d’¥kes of the thickness of abdom nal

subcut aneous fat s of the human 20 sanpgMes and. the estimted val ue of

t he- abdomi nal visceral fat cross sectional area VA of the subject is

obt ai ned based on a value of the abdomnal girth W.,, a value of the BM, a
val ue of the body fat ratio FAT, a value of the thickness of abdom nal 25
subcut aneous fatresulfef dbgeprlriiafien peghorwrd tycthhdasp prreessing
1111111111111 C L M S abdom nal girth W., the fourth regression
coefficient of"®Ye 3Bf1, the fourth regression coefficecient of the body fat
ratio FAT, the thir esslion coeff.icien f ' Lhic bdom nal -
subcut aneous fat s, %%O({f?%te%éeln ’Plearseué'?rl}elggn%ghsggﬁsggﬁilgndggiéﬁaﬁg\?ﬁ ceral

fat determ ni ngpyddallcd #8iedHe TRERHEY BroddhNelé N RBEPI SbAactRLERt
measuri ng nmeans for neasuring weight of a’subj ect when the subject stands
on a neasurs ngfeat bache dibjetftuds rRAMENA1G of HhLt Suliigcpes oyl ardbtar .

i ncluding an "abdominal girth WL that is a circunferential. length of a
torso of the calsjpdetiama@ heflyHiatorathe FAFbpEdihe subject based on the

measured body impedance Z and the inputted personal data or part

of the data, wherein
the data processing unit stores a seventh regression
10 coefficient of the abdominal girth W., a fourth regression
coefficient of BMI, a fourth regression coefficient-of the body
fat ratio FAT, a third regression coefficient of the thiékhess
.of abdominal subcutaneous fat s, and a tenth regression coﬁstant
which are obtained based on statistical analysis of correlation
15 between actually méasured values of the abdominal visceral fat
Cross éectional area VAobtained in abdominal tomography of human
o | bodies of random samples and values of the BMI of the human samples, |
values of the body fat ratio FAT of the human samples, and values
" of the thickness of abdominal' subcutaneous fat s of the human
20 samples and | |
the estimated value of the-abdomina;l visceral fat cross
sectional afea VA of the subject is obtained based on a value
of the abdominal girth W., a value of the BMI, a value of the
body fat ratio FAT, a value of the thickness of abdominal

256 subcutaneous fat s, the seventh regression coefficient of the



a data processing unit that stores the personal data and cal cul ates an
esti mated val ue of an abdom nal visceral fat cross 15 sectional area VA of

t he subj eet—basedon-thepersonal data; a display portion that displays the
per sonal dat,a. ang ccoyli.. of the cal culation performed by the data
processi ng 'ltﬂg“ ﬁnce measuring nmeans for measuring a human body
20 i npedanc N jgct through electrodes in contact wwth ‘termnals
of the subject's body, wherein the dat#%processing unit stores an eighth
regression coefficient of the abdominal girth W,, a first regression
coefficient of a term (TL2/Z) , and an el eventh regressi on constant 25

whi ch are obtagi ped based on statistical.- anal ysis of rrelation 86.

bet ween t he f&%ﬁ‘l"flﬁfrﬁa‘zﬁ % glé? Lfet@é’rﬁ# ’E?‘Peregﬁﬂ?)’?ﬁ%&&%%Fg%é’lf tgﬁt Ccross
sectional ar VA, pbtal in.a 1 nal npar.aphy,. .o i es of
random sanpl es Iénaggaﬁbhlgggo e%rﬁggg%o%%eﬁgﬁu%ltr ?E R}\te %PQ¥%qh%grgﬁgsaml es
and val ues ofpdrecheriRichlfedredsivnOtod 18 AUARLAS B! £81Ok1eaINEE DY
dividing a square of the height TL by the body inpedance Z and the

estimat ed valdmioaindheushdnamesal £yt 8¢ ahdlthbaleneh 28§resi®hi dwmdkant ea VA of

t he subject is obtained based on‘a value of the abdomnal girth W, a

val ue of the body inpedance Z nmeasured 10 with the inpedance measuring
means, a value of the height TL obtained through the input neans, the

ei ghth regressi-on RoBk§GeEpenfaordetRanibishihEr 3yivedahtyeasiiprg, st
regression'

function comprising:
weight measuring means for measuriﬁg weight of a subject
when the subject stands on a measuring surfac_e; |
10 input means for inputting personal data including an
abdominal girt.h Wi that is a circumferential length of a torso
of the subject and height of the subject;
a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross
15 sectional area VA of thé subject based on the personal data;
a display portion that displays the personal aata and
'a result of the calculation performed by the data processing
unit; and
impedance measuring means for measuring a human body
_-.20' impedance Z of the subject through electrodes in contact with
terminals of the subject’s body, wherein |
the data processing unit stofes an eighth regression
coefficient of the abdominal girth W,, a first regression
céefficient ofaterm (T,2/ %), andan eleventhregression constant

256 which are obtained based on statistical analysis of correlation



coefficient of the term (TLZ / Z), and the el eventh regression constant.
15 20. A visceral fat determning device with a weight measuring function
conpri sing: wei W for neasuring weight of a subject when

t he subj ect stan suring surface; 20" input means for inputting
personal -data in ‘mriﬁm naI girth W, that is a circunferenti al
| ength of a torso * Ok and hei ght of the-subject; a data
processing unit that stores the per sonal8édat a and cal cul'ates an esti nat.ed
val ue of an abdom nal visceral fat cross 25 sectional area VA of the

subj ect based on the personal data; 11111! uhll11111] 11111111111 * CL M
87 ortion that displays the personal data and a display p a result of the
cal cul ati on peb¢reradchsactinldameagroedgailngs ofiihe akduninapetdasegakeasuri ng

means for measuring a human body 5 inpedance Z of the subject through
el ectrodes in t¥nhtciess achiongl rﬁrﬁél‘ép‘ SPteired dh; Brqoningd m%?é‘PéVn t he

d h ff
aﬁéimprnifeéf'rt%f Ve He2iSS o Bpich SRR EOS PR TRE oTE CRE AR Bay
mpedance Z: a9tk B! bl Mk ULRBPLONGO0T MY HNIGN LR AR Y Bed based

on stati sti cal ysis of correlation between the act measur ed
values . 5 of the human samples obtained by dividing a square of the height

T, by the body impedance Z and

' the estimated value of the abdominal visceral fat cross

sectional area VA of the subject is obtained based on a value

of the abdominal girthW;, a value of fhe body impedance Z measured
10 with the impedance measuring means, a value of the height T,

obtained through the input means, the eighth regression

coefficient of the abdominal girth W, the first regfess:ion'

coefficient of the term (19?2 / %)}, and the eleventh regression

constant.
16
| 20. A vis ceral fat determining device with aweight measuring
function comprising:
weight measuringmeans formeasuringweight of asubject
when the subject stands on a measuring surface;
20 1nput means for inputting personal. data :anlud:.ng an

abdominal girth W, that is a circumferential length of a torso
of the subject and height of the. subject;

a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral fat cross

25 sectional area VA of thé subject based on the personal data;



of -t he .abdom nal visceral fat cross sectional area VA obtained in
abdom nal tonography of human bodies of random sanples and values of the

abdom nal—gi+rth—W—ef—the-human sanpl es and values 15 of the body
I npedance 0 : R, anpl es and the estimted val ue of the abdom nal

vi scer al fl'm_ ng Hlt!:ilnal area VA of the subject is obtained based on a
val ue of C 0 b rth W., a val ue of the body inpedance Z neasured
with the inpedance neasuring neans, th&7ninth regression 20 coefficient of
the abdominal girth W.,, the first regression coefficient of the body

i npedance Z, and the twelfth regression constant 111111111 ill O01j |
1111111 Fill CL S 88 21. Avisceral fat deternining device with a weight
measuring functi o GdABII%EPRELLIGRItYAE MSRIGVENEPTPEREORDY dREasBREng wei ght
of a subject _when.th bj ect stands _on_a neasuring.surface; 5 input neans
for i nputting' FEPUBHAT HAT :LaLGBLRG Gy PRRTCHIRIORY il GRFS IPEAFOERAES | s a
circunferentigli l.epgih of a torso of the subject, height, sex, and age of
t he subject; a (tj;éta processing unit that stores the personal data and

cal cul ates an esti nipRdaNed URa8hir By Medas Ped mébsGLimY of A&k assdy 10
sectional area VA of the subject based on the personal data; a display
portion tat ishpepghays 2t &2 ther sujelct ddtmughdeleartirodes tinofordtwestcaichul at i on

performed by the data processing -
terminals of the subject’s body, wherein

Lad -

the data processing unit stores a ninth regression
coeﬁficient of the abdominal girth W,, a first regression
coefficient of the human body impedance %, and a twelfth
10 regression cbnstant which are obtained based on statistical
analysis of correlation between the actually measured valueé
of the abdominal visceral fat cross sectional area VA obtained
"in abdominal tomography of human-bodies of random samples and
?r'alues of the abdox_ninal girf;h W;, of the human samples and values
16 of the body impedahce Z of the human samples and
the estimated value of the abdominal visceral fat cross
sectional area VA of the subject is obtained based on a value
of the abdominal girth W,, a value of the body impedance % measured
with tﬁe impedance measuring means, the ninth regression |
20 coefficient of the abdominal girth W, the first regression .
coefficient of the body impedance Z, and the twelfth regression

constant .



unit; and body fat ratio neasuring nmeans for neasuring a human body 15
| npedance-Z—of-the subject through electrodes in contact wwth termnals of

the subject’ s t and for obtaining a body fat ratio FAT of the subject
based on thﬁjﬁ; i‘ ; M| pedance. Z and the inputted personal data or
part of the'gatialitw e.data processing unit stores a first

regression 20 coefficient of a term(\/\Lg8 TL o age) , a first regression
coefficient of a term (W2 TL FAT) and™a thirteenth regression constant
whi ch are obtai ned based on statistical analysis of correlation between
t he actual-ly neasured val ues of the abdom nal visceral fat cross sectional

area VA obtain I n ) t 1§ \A0) A ; I om mal e
sanpl es and | ?ﬁfl I %ﬁ%%%ﬁkffg%ﬁ%dﬁgécggmgpggéﬁg?g%%%&mgr m(W, 2
TL age) obtai pafcPhodMdblpPidiingy @ square of the abdominal- girth W2 of

the human mal e saniples, the height TL of the human mal e sanples, and the

age of the human nmal @esgPheSsurdng néahl € rafedshie i he WBLGM T laFAdhj <y ai ned
by multiplying 6 a square of the abdom nal girth W.2 of the hunan nal e
sanpl es, .the kWheéghtheTbubjed¢thethudmmmal sessunilngs sunfrte’he body fat ratio
FAT of the human nmal e sanpl es and when inputted subject's personal data of
sex is "mal 8", the &BPRhdeasVvELANBHLEHY PRASARNMaldaFRstRFHIdiMg aBy oS

sectional 10 grea VA of HheaSLLBL 18°8 disoQRhaINRYaPaRRd RN, A val Mg Of the

of the subject, height, sex, and age of the subject:;
h a data processing unit that stores the p_ersonal-data and
¢alculates an estixﬁated value o'f an abdominal viscerai fat cross
10 sectional area VA of the subject'ba'sed on the personal data;
a display portion that displays the persb_nal data and
a result of the calculation performed by the data processing
unit; and |
body fat ratio measuring means for measuring a human body
15 impedance Z of the subject through electrodes in contact with
terminals of the subject’s body and for obté.i.ning a body fat
~ rati.o FAT of the subject based on the mea;suréd body impedance
Z and the inputted personal data or part of the data, wherein
the data processing unlt stores a first regression
20 coefficient of a term (W,-T,*age), a first regression
coefficient of a term (W,? * T, * FAT) and a thirteenth regression
constant which are obtained based on statistical analysis of
cdrrelation between the actually measured values of the
abdominal visce'ral fat cross sectional area VA obtained in

26 abdominal tomography of human bodies of random male samples and



girth W. of the subject, a value of the age of the subject inputted
t hrough the input neans, a value of the body fat ratio FAT of the subject

measur ed wirth—the—bodyfat—r=ati o neasuring nmeans, the first regression

coefficient pPlwddOwin TL 4' age) , the 15 first regression
coefficient B!ll &mlltﬂllmlmﬂl TL PAT), and the thirteenth regression
constant. F 5 w seeral #at determ ning device with a wei ght neasuring
function conprising: 20 wei ght measuri n@? means for neasuring weight of a
subj ect when the subject stands on a neasuring surface;' input neans for
i nputting personal data including an -abdominal girth W. that is a

' nf tial.l h, of t f th bj ect | ght., i ght : d

age of the suBPBRES Ioan calh (R s e ghsatred R LEUP e e nal  aat a
d 111111111 1L ¥ X l.at I mat ed

\ellgl ue of an a%' #Wi‘%%%ﬁ%ﬁ’f gfgg‘g)ﬁ“ﬁggt‘?%ﬁg “&?gg' Slile??e'ﬁg gﬁbjeect

based on the pgesengdhullat Rale aalﬁﬁl%m,%d&q{etagcybﬁh@éh&hé%%séﬂgﬂes
personal .data and aresult of the calculation perforned by the data

processi ng 5atdi tilw@adobothe kakmr ai.f OTEEBTY IdbGaliiRed DY anloBsbyirigg a
human body inpedance Z of the subject t(%?ugh el ectrodes in'contact with
termnal s 8f Bhegunaye efithe dutppiand digthohi Htnthg) hamppdeleasampkas.o FAT of

the subject baed 30nt e JPBSY LSt 90 o TBEI30 % nd the boay fat ratio
FAT of the human male samples and - -

when inputted subject’s éersonal data of sex is “male”,

the estimated value of the abdominal visceral fat cross s_eci:ionai

.10 area VA of the subject is obtainedbasedonavalue of the abdominal

girth Wy, of the subject, a value of the age of the subject inputted

through t~he input means, a value of the body fat ratio FAT of

the subject measured with the body fat ratio measuring means, '

the first regression coefficient of the term (W,,2 * Ty * age), the

16 first regression coefficient of the term (W,2 * T, * FAT), and the

thirteenth regression constant.

22,  Avisceral fat determiningdevicewithaweight mgasuring
function comprising:
20 - weight méasuring neans for measuring weight of a subject
when the subject stands on a measuring surface;
input means for inputting pefsonal data including an.
abdominal girth W; that is a circumferential length of ;a torso
of the subject, height, weight, séx, and age of the subject; l

26 a data processing unit that stores the personal data and



10 'Z and the inputted personal data or part of the data, wherein the data
processing unit stores a second regression coefficient of the term
(W2TLage) ,_a fifth reqgression coefficient of the body fat ratio FAT, and
a fourteenth regression constant which are obtained based on statistical
anal ysi-s of 1B} '“"ﬂ!ﬂ'l”ﬂm, ween the actually neasured val ues of the
abdom nal vi st isect i onal ea VA obtained.in abdom nal

t onogr aphy of hunfan ‘bodi e$ of random f erral e sanples and val ues of the term
(WL2TL. age) . obtai ned by multiplying a square of the abdom nal girth W2 2
of the human femal e 'sanples, 20 the height TL of the human femal e sanpl es,

and the age of jfig, o DUNEE sl eIl 2R oAl S aale e cbodolat T 1o

FAT of the hunman. esS an V\hogﬁa ersonal data

of sex is "f er@é&lonai tge,'_,egsﬁ B efle Vsiﬂb'ﬂ%cf?fba{gé@ @a@‘i@i@ Bé‘fsdﬁaﬁcaé% fat

cross sectional 25 area VA of the subject is obtained based on a val ue of
the abdom nal | 1ilid dikplay gorklioth dhakl didpllalyls €hd persogal tdatdl anaf the
subj ect, a value of the age of the subject inputted through the input
neans, a val ué whevbbdf the gadichbativh pridmnedsbp)dut debamnosgswied t he
body f at ratlo measuring nmeans, the .first regression coefficient of the
term (W2 5ri u”é&e)an‘ihe first 5. regression coefficient of the' term (W2

TL FAT) , and the four n ression constan vi sceral fat
det er mi ni ng devi ce WY éec\/\’é me%r?@%ﬁ? RO %nﬁf“e%surlé’go? g?’ﬁa g?)d%ny one
of daims.5 - gdeddheL 9 B the subject through electrodes in 'contact with

- terminals of the suhject’ 8 body and for obtaining a body fat
ratio FAT of the subject based on the measured body impedance
10 'Z ahd the inputted personal data or pért of the data, wherein
the data processing unit stores a second regression
coefficient of the term (ﬁ;z' T, * age), a fifth regression
éoef:ficient of thebody fat ratio FAT, anda fourteeﬁth regression
constant which are obtained bésed on statistical analysis of
15 correlation between the actually measured values of the
abdominal visceral fat cross sectional area VA obtained in
- abdominal tomography of human bodies of random female samples
and values of the term (W,2*T.*age) obtained by multiplying
a square of the abdominal girtfx W2 of the human female samples,
20 the height T. of the human female samples, and the age of the
human female samples and values of the body fat ratio FAT of
the human female sample's and
when inputted subject’s personal data of sex is “female”,
the estimated value of the abdominal visceral fat cross sect:llo.nal

26 areaVAof thesubject isobtainedbasedonavalueof the abdominal



10 the cal culation of the estimted value of the abdom nal visceral fat
cross sectional area VA of the subject is perfornmed with addition of a
correction termof the age and/or a correction termof the sex of the
subj ect. 15 24. determ ning device with a weight
measuring funct“lalma'mjmm (any one of Claims 5 - 23, wherein the
estimated val ue df ¢ he abdom nal viscergl fat-cross.sectional area VA of
the subject is displayed on the display™portion in accordance with a

plurality of ranking levels which are in advance .20 defined by a plurality
of standard val ues for the abdom nal visceral fat cross sectional area VA.

sccorcrny to Iy AReEREFERY (RIS (b PG
ranki ng | evel ehaseyiiieht Negut mARYANE 9alud2ne ol Add Liidd hkldd kbt 111" L a

s based-on a plurality of standard values for the BM, and the BM of the
subject is di spbjsgc&dm@a‘miﬂ@a Wi IPkRY bHpdyt fanratio aﬁasﬁflmy:memnéh thiee ranki ng
| evel s.- 5 26. The visceral fat determ.ning device with a weight neasuring
functi on accofdiisigregreanjomneetfiicieat nf 6he 8er® (Wif7 Ty *lyye Ywhtdiee ilrs&
plurality of -ranking levels are defined in advagnce based on a plurality of
standard vl uBR9%esSipRecEMificiont off fhal tenp R afiki PR )l-epafisthe e defi ned

I n advance bagsiedieR Plgiedbiby Qosthgpdard values for the abdoninal

23,' The visceral fat' determining device with a weight
measuring function according to any one of Claims 5 - 22, wheréin
10 thecalculation of the estimated value of the abdominal.visceral :
fat cross sectional area VA of the subject is performed with
addition of a correction term of the agé and/or a correction

term of the sex of the subject.

15 24. The visceral fat determining device with a weight
measuring function according to any one of Claims 5 - 23, wherein
| the estimated value of the abdominal v1scera1 fat cross sectional
area VA of the subject is displayed on the display portion in
accordancewitha plurality of ranking levels whichare in advance
20 defined by a plurality of standard values. for the abdominal

visceral fat cross sectional area VA.

25, _ The visceral fat determining device with a weight
measuring function according to any one of Claim 6, 8, 9, 17,

26 18, wherein a plurality of ranking levels are defined in advance



fat cross sectional area VA, the BMX of the subject is displayed on the

di splay portion in accordance with the pre-defined ranking levels, and 15
t he abdomi nal visceral fat cross sectional area VA of the subject is

di spl ayed on the display portion in accordance wth the pre-defined

ranki ng | eveli g i #4 icger 2l fat determ ning device with a viei ght 20
measuring furm: HIMEMJﬁmtO any one of daime6,.8, 9, 17, 18, 25, 26,
wherein a judgi ng stammdasd val ue is def¥ned in advance for each of the

abdom nal girth W, the BM, and the -abdom nal’ visceral fat cross
sectional area VA and 26 obesity of the subject is judged based on

conpari son of L Lflfdibbliid |1] L ClL M a of _val ues of the
abdom nal gi r?#’%pnt heé ]ﬁﬁa?ﬂé}ﬁc&t ﬁgéﬁ%ﬁf&nvﬁ%’fes \%2 cgl}eal%glllata% 5‘3’?
sectional aregyMAmithd SACR RS 1k 1679874 ede O stequlang, val ues. 5
28. The visceral fat determni ﬁgr}?es\%ircg Wi trﬂ ae\/\eig‘glté}gﬁeasur-l r%g function
accordi ng to apyorddaceflwidmitMeOrakind, 1d4v¥els.18, 25, 26, wherein a judging
standard value for the BM is defined in advance to be 25, 10 a judging
standard val ue for the abdom nal visceral fat cross sectional area VAis

defined in advance-t.o be 100 cn®,
6 26. The visceral fat determining device with a weight

measuring.function according'to any one of Claim 6, 8, 9, 17,
18, wﬁerein
aplurality of ranking levels are defined in advance based
on a plurality of standard values for the BMI, |
10 aplﬁralityofrankinglevelsaredefinedinadvancebased
on a plurality of standard values for the abdominal viscerél
fat cross sectional area VA,
the BMI of i:he subject is displayed on the disp_lay pdrtion
in accordance with the ére-defined ranking levels, and
15 ° the abdominal visceral fat cross sectional area VA of
' the subject is displayed on the display portion in accordance

~ with the pre-defined ranking levels.

27. The visceral fat determining device with a.weight
20 measuring function according to any one of Claim 6, 8, 9, 17,
18, 25, 2, whe&ein
a judging standard value is defined in advance for-each
of the abdominal girth W, the BMI, and the abdominal visceral
fat cross sectional érea VA and |

26 obesity of the subject is judged based on comparison of



a jud-g-j-i.ng standard value for the abdomnal girth W of nmale subjects is
defined in advance to be 85 cm a judging standard value for the abdom nal
girth W of 15 female subjects is defined in advance to be 85 -cm and

obesity of tlnwmlﬂmumged based on conparison of each of val ues of
t he abdoni nall {EEEH til! UM 0 M, - and the abdom nal visceral fat cross
sectional ared VA witH edch*of the pre-defined judging standard val ue. 20

29. The visceral fat determ ning devic Bhith a wei ght neasuring function
according to-any one of laim5 - 28, wherein neasured results of the
wei ght and the abdom nal visceral fat cross sectional area VA are stored

94 amount s of “SapEee oGt FReATPe Sr QO R e Addeben ' °

result in theypast-anttdi WeiegRE o NBASH LHIREL & SGE0E Lw%%@dmhwn the

stored abdom nal “visceral fat cross sectional area VA which is a neasured
result in thej@@g;ﬂnga@eaﬁmcaquaal 5 visceral fat cross sectional area VA
nmeasured nost recently can be obtained. 30. The visceral fat determ ning
device with a.weight neasuring function according to any one of Claim5 -
28, wherein 10 neasured results of the weight and the abdom nal visceral
fat cross 8ect$ onalThegvdgogymlafat sdefrarninbngd devdcearith engehobt

measuring function according to any one of Claim 6, 8, 9, 17,

18, 25, 26, wherein
a judging standard value for the BMI is defined in advance
to be 25,
10 a judging standard value for the abdominal visceral fat
'cross sectional area. VA is defined in advance to be 100 cm?,
a judging standard value for the abdominal girth Wi of
‘male subjects is defined in advance to be 85 cm,
a judging standard value for the abdominal girth Wy of
15 female subjects is defined' in advance to be 85 .cm, and
obesity of thé subject is judged based on comparison of
each of wvalues of the r;.lbdominal girth W;, the BMI, and the
abdominal visceral fat cross sectional area VA with each of the
pre-defined judging standard value.
20 '
29, The visceral fat determining device with a weight
measuring function according to any one of Claim 5 - 28, wherein
measured results of the weight and the abdominal visceral

. fat cross sectional area VA are stored for a certain length of

25 time and



time, anmounts of changes between the stored weight which is aneasured
result in the past and the wei ght neasured nost recently 15 and between

t he stored abdom nal visceral fat cross sectional area VA which is a
measured resul' T in the past and the abdomi nal visceral fat cross sectional
area VA neasur can be obtained, and a ratio of the anount
of the change [‘l g“a“mm l“l 20 visc gudl fat cross sectional area VA to
t he amount of ange #®f the wei ght t he anount of the change of the
abdom nal -visceral fat cross sectional area VA i the anpunt of the change
of the weight)' can be obtained. 25 31. The visceral fat determ' ni ng

device with a wei ghtg8a t@@f%h'aﬂgt%%%!egﬁ' %cgggf d ai ns

1 - 30, wherein the ab m nal IS a circu eren |aI l‘Flengt of an
abdomen at 4tdmddkiRan réSaieds age SLst 1R EHEUAGht measuredmost recently

and between the stored abdominal visceral fat cross sectional

area VA which is a measured result in the past and the abdominal
8 visceral fat cross sectional area VA measured most recently can

be obtained.

30. The visceral fat determining device with a weight
ﬁeasurir_xg function according to any one of Claim 5 - 28, wherein
10 measured results of the weight and the abdominal visceral
fat cross sectional area VA are stored for a certain length of
time, |
amounts of changes between the stored weight which is
ameasured result inthepast and the weight measuredmost recently
" 15 and between the stored abdominal visceral fat cross sectional
area VA which is a measured result in the past and the abdomq‘.nal.
“ visceral fat cross sectional area VA measured most recently can
be obtained, and
. a ratio of the amount of .the change of the abdominal .
20 visceral fat cross sectional area 'VA to the amount of the change
of the weight (the amount of the change of the abdominal-viaceral
fat cross sactional area VA / the amount of the change of the

weight) can be obtained.

25 31. The wvisceral fat determining device ujith a weight



|
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measuring function accérding to any'on'e of Claims 1 ~ 30, wherein
the abdominal igirth Wi is a circumferential length of an abdomen

at 4" lumbar vertebrae of the subject.



