9 March 2004 1 DESCRI PTION VI SCERAL FAT DETERM NI NG DEVI CE W TH A WEI GHT
MEASURI NG FUNCTI ON [ Technical Field] 6 The present invention relates to a

visceral fat determining device with a weight neasuri ng9f\areh 2004 whi ch i s
capabl e of measuring weight of a human subject and providing information

on visceral fat which is part of internal body fat -of the human body

t hrough a sinple operation. |0 [Background Art] Conventionally, attention

has been paid to internal body fat content of a person in view of health

mai nt enance. Specifically, since aride in internal body fat content of a
‘15 person may increase a risk for the person to get so called adult

di seases, nonitoring the internal body fat content of the person may

pr event the adult diseases. BM has been wi dely used as an index to

eval uate the internal body fat con@ﬁﬁﬁRL?Tﬁ@% it can be easily calcul ated

from hei ght REL SN, Anat her _useful index to
eval uate the %@@%§B&6%%§§B§PP&%§E€ W%ﬁ“%iEﬁﬁ@ﬂﬁ@ﬁﬁyﬁiNﬁgaycF£9Nratio.
Recently, varlous types of body fat meters capable of nmeasuring the body -
fat ratio are available on the nmarket, and, '"with these body fat neters,

t he 25 body fmichhathd Eadidye ea5|ly, measured at honme or the l[ike. 9 March

2004 .
b The present 1nvent;|.or} relates to a visceral fat determining

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

.10 |
[Background Art]

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

26 body fat ratio can be easily measured at home or the like.



2 Anong the internal body fat, the visceral fat has been believed to be a

factor particularly contributing to various canplications of
arteriosclerosis, diabetes, and so on. For -this reason, gtM&chi2egceral fat

content has been becoming an .5 inportant factor in V|em10f heal t h

mai nt enance. The BM and the body fat ratio described above are information
obt ai ned as average data on internal body fat content in the whole body. -
Hence, even if the result of the BM or the body fat ratio does not

i ndi cate any ‘health problem it does nd& 10 necessarily nean that there is
‘no health problemin relation to the visceral fat content. . ‘Information
on the visceral fat can be obtained through a diagnosing method such as

abdom nal Ionogrggﬁgbgéwgeans of CT scanning, MR, and so on. This mnethod
al l'ows directly ?H*@emﬁel Bogunfatal ther viepeialsdiat, hahdssdy maki ng

it p055|ble cprately in information on the visceral fat Such a
net hod, homeggglgﬁﬁypro% &l E-fr?ﬁ?ﬁéf“{?ﬁ}%aFBBEH{F¥¥Hﬂ§qEPr%ﬂ%%?qsarge

scal e appar at&spi tslalbhed ¢ ﬁgm% %gg%aéiabaet%gr%?al I engteQiE%f Ctl me

necessary for measurenent an ata anal ysiI s

techni cal kntmledgesba; the vieperali o %ﬁt@ﬁé%a@é’@e\éﬁ'ﬁ c&ﬂ]@e ot he net hod
is not suitable for use at home or the like to obtain the vi ceral f at

content. ©n imeomiamdr fharek iwmevghy of leajenseninwepaesent s wei ght of a
whol e body of th erson including the internal body fat 25 and ' has been
used as a typlca? SsiEthehodyetadr rtiiosigsaritbedrbovear ¢ bn DOt ion

obtained as average data on internal body fat content in the
whole body. . Hence, even if the result of the BMI or the body
.'fat ratio does not indicate any health problem, it does ﬁot
10 Qe'cessarily mean that there is no health problem in relation
to the visceral fat content.

Iﬁfo;mation on the visceral fat can be obtained through
a diagnosing method such as abdominal tomography byf means of

FJT scanning, MRI, and so on. This methodlallows directly

15 observing 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
'requ'i'res 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 ﬁot 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



$ of obesity of the person. . The wei ght has been easily neasured wth a
wei ght scale froma long tine ago. Thus, if there is a device capable of
measuring the weight used as a neasure for determ ning amsichyoos the |ike
in relation to health mai ntenance 5 and providing information on the
visceral fat through a sinple operation, a person can individually make a
judgnment nore appropriate for his health maintenance. It is, therefore, an
obj ect of the present invention to provide a .visceral fat determ ning
device with a weight nmeasuring 10 funcg#ion which is capable of neasuring
"t he weight and providing information on the visceral fat and can be used at
honme or.the |ike through a sinple operation. (Disclosure of the Invention)
15 I n order t chi.eve the object, according to the present invention, a
visceral fat °ge‘f HtHi Hg the\Rsd@ o t (Thg vl Gt hasdsenr ¢ani fvunedswred
conprises: wekght ing .,neans for. measuring wei ght of a subject when
t he subjeCtmgkgﬁé%q%ﬁ%§£ﬁ%%€ﬁ??ﬁ@m§ﬁﬂfgge,lm?d‘°npu Weand 8PS dputting
personal data ddigl-dds 1 brth We.which is a circunferenti al
| ength-of a torso of ée}%s%%j %%?%gghggé%ghﬁ%o%el%tnﬁs%&nﬁf T ASESBEBIEE the
per sonal dataetwmhidmabmubaﬁ6§oﬁ&ﬂ@ﬂﬁk@&h&%lh@i@ﬁHEBEQDtQHaﬁ%%Eﬂ?%?@

an Mar ch

visceral fat 25 of the subject based on the personal data;
2004 4 - 5 and providing information on the visceral fat through a simple
' qperation, a person can individually make a judgment‘more
appropriate for his health mainténance. |
It is, thefefore, an objéct of the present invention to
providea _viscéral fat determiningdevicewith aweight measuring
10  function which is capable of measuring th‘e weight and providing

information on the visceral fat and can be used at home or the

likg through a simple operation.

{Disclosure of 'the Invention]

15 '. -In order to achieve the objéct, accofding to the present
invention, a visceral fat determininé device with a weight
measuring function comprises:

weight mgasufing 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 whi_ch is a circumferential length of a torso
of a subject; | ‘

a data processing unit that stores the pe}:sonal data and
calculates quantitative information on 'abdominal visceral fat

256 of the subject based on the personal data; and



a display portion that displays the personal data and a result of the

cal cul ation perfornmed by the data processing unit, wherein the quantitative
i nformati on on the abdom nal visceral fat of the subjec® Macicad®ul at ed
based on the abdominal girth W. 5 of the subject. The state of abdom nal
visceral fat of the subject has been believed to be strongly correl ated
with the abdomnal girth W. that is one of physical characteristics of the
subject. In the visceral fat determ ning devise with 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 obtained based on the abdominal girth W O the
subj ect. Therefore, the visceral fat determ ning devise with the -15

wei ght neasur i ng digndey onrbion heatpdbsEinty si thegi sainal Sa¢apaill £reffi treasuri ng
t he wei ght ser¥gn% as a neasure for determning obesity which is related
to the subjefftEeREiFERENNRITIORNSARY theslpitdipmgceas bugran i hrwiserd e

abdom nal visce f at ich is _deeply.related to the subject's health '
condi ti on at ho%gé(%uapﬁg@atlz‘ff’ Ff‘ﬁ%r'?afﬁ*é’ﬂ?g?f‘ &hejshslomigpdvdsicsmal Hat her nor e,

t he vi scer al ofaghdetgk gkai; . ce W wei. ght asuri.ng.function can
be .confi gured such Pﬁgtgbﬂelinsgﬁtq%gggﬁl]aekgﬁ jde% tglaena e %éﬁggswlt he
personal 8latafttireousgbiebe. i nput means, BM can be cal cul ated based on the
hei ght and the 25 wei ght through the data processing unit, and the
quantitative 9. Vet Bt2094fabdominal visceral fat of the subject has been

believed to be strongly correlated with the abdominal girth Wy,
that.is cone of physical characteristics of tﬁe subjecf. In the
visceral fat determining devise with the weigh-t measuring
10 function of the present invention, the weigﬁt of the subject
can -be obtained, and the quantitative 'ihformation.on the
abdominal -visceral fat of the subject can also be obtained based
on the abdominal girth W, of the sﬁbjéct.
Therefor‘e; t.he visceral fat determining devise with the
"15  weight measuring function of tﬁ'e present invention ié 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 like through a simple operation. . |
Furthermore, the visceral fat determining device with a
weight measuring function can be configufed such that height
of the subject can be inputted as the personal data through the
input means, BMI can be calculated based on the height and the

26 weight through the data processing unit, and the quantitative



information on the abdom nal visceral fat and/or the BM can be classfied
into a plurality of ranking | evels and di spl ayed accordi ngly on the display
portion. In this way, the quantitative information on the.Mabaoobsal
visceral fat and/or BM can be stepw sely judged in accordance with each of
t he above-classified ranking levels. Furthernore, the visceral fat

determ ning device with a weight nmeasuring function of the present

i nvention can be configured such that an anmount of the abdom nal viscera
fat. 10 .can be determ ned based on the abdom nal girth W..as the
‘quantitative informati on on the abdom nal visceral fat. The anount of the
abdoni nal visceral fat is information. deeply related to the subject's
heal th conditjion and therefore can be determned to foresee a possibility
of being suf f&feE™:EinA gauthe abtoninaskadeserslridtenndrer tiee Britseenal f at

det er m ni ng Q%y%getﬂgkﬁ a meig?t measuring function further conprises:
body fat ratio WeEasUrichg MeaAsP¥HRldEisel ragkinqdearlpod digpéanede Z of
the subject thrgugh, &l rodes.in.contact. with 20 the subject’'s foot
serving as the ter%%&f%%o?f;%hdelﬁ%ay BAS8Y cal culating the body fat ratio

FAT of the subj aettihnsedy; Mhel heantTRAEWELnROMYA L nds 51
i nputted personal data or pafﬁgﬁg} the datg, m%%r%?ﬁgﬁﬁgﬁ%éggqgé?afatio FAT

obt ai ned By whecdoaly fatf atnd/akiEMITeAS bkl Sp@ 3By CAgRE di sebayadnos the
di splay -portion . 25 Wth this configuration, the visceral fat.determ ning
devi ce™ 9 Mar ¥htB gt of the above-classified ranking levels.

Furthermore, the vis_ceral fat determining device with a
weight measuring function <.)f the present invention can be'
configqréd such tha_t an amount of the abdominal visceral fat

10 'can be determined based on the abdominal girth W, as the
quantitative informat:i;on' on the abdominal visceral fat. The
‘amount of the abdominal visceral fat is information deeply
related to the subject’s health condition and ﬁheref_o’re can be .
determined to foresee a possibility of being suffered from adult

16 diseases, -

Furthermore, the visceral fat determining device wj:th a
.weight measuring function further comprises: |

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

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

fat ratiomeasuringmeans canbe displayedon thedisplayportion.

26 Withthisconfiguration, thevisceral fat deterniningdevice



with a weight neasuring function of the present invention is not only
capabl e of providing the information on .the abdom nal visceral fat but
.al so capabl e of providing the body fat ratio FAT. Furt emaehegoaccor di ng
to the present invention, the visceral fat determ ning device with a weight
measuring function can be configured to calcul ate an estinated va-I ue. of
an abdonminal. visceral fat cross sectional area VA as information related
to the visceral fat. Wen obtaining the esti mated value of an 10 abdom nal
visceral fat cross.sectional area VA, & specific correlation between the
‘abdom nal girth W. and the abdom nal visceral fat cross sectional area VA
IS deternined based on statistical analysis of correlation between actual

val ues of E}gdom nal visceral fat cross sectional area VA and the
personal i5 Hé 3 HEr el ﬁ&atsﬁél'é%cfdﬁﬁcﬁéwgﬁtthevmrQﬁedmdramelbmhreisof r andom

sanpl es. TheH t %y R%ﬁ%b Hﬂg 4%5 ternlned correlation to an
i ndi vi dual suby ect?' & ggtl teEva %fmgﬂr‘%td‘cﬂﬁ fartheakdomigpls at cross
| ar o8tk Al £ sl ¥ dakn 50 el tel
sectiona ar.e_ﬁs Af ehheuiengi 34 d gé' fe% wc? LEeY, g\g adipn &Y
i
cal cul ated based on the abdom nal B y: A¥d “0F REYahR % T8¢ ohe
i ndi vi dual sB#fect. A visceral fat deternlnlng deV|ce mﬁth a wei ght
measuring function capable of providing such an estinmated val ue of an
9 p p g
abdoni-nal® vi sce‘flmthﬁamom:osas:csedin@niad diee pr¥dertioipivieaeson 2 neei ght
measuring. ne for measurin ht of a subject 9 March 2004 7
g. neans g I 9] J
sceralfatdetermln ngdeV1cew1th51welghtmeasuringfunction
can be 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 value of an
10 abdominal visceral fat cross sectional area VA, a specific
correlation between the abdominal girth W, and the abdominal
visce;al_fat cross sectional area VA is determined based on
statistical analysis of correlation between actual values of
anabdominalvisceralfatcrosssectionalareaVAandthepersonal
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 providing such an estimated value of an abdominal
visceral fat cross sectional area VA comprises:

25 weight measuring means for measuring weight of a subjecf



when the subject stands on a nmeasuring surface; input neans for inputting
personal data including an abdomnal girth W. which is a. circunferenti al
| ength of a torso of the subject; .5 a data processi ng ufiMarcha004t ores t he
. personal data and calculates an estinmated val ue of an abdom nal visceral
fat cross sectional area VA of the subject based on the personal data; and
a display portion that .di splays the personal data and a 10 result of the
cal cul ation performed by the data processing unit, wherein the data.
processing unit stores a first regressipn coefficient of the abdom nal
‘girth W. ‘and a first regression constant which are obtained based on
statistical analysis of 15 correlation between actually neasured val ues of
t he abdom nal visceral fat cross sectional area VA obtained in abdom nal
t onogr aphy. oWl sediiest oftandsdom s anpisesingdswelases of the |, abdoni nal
girth W of the human sanples, and the estimated value of an abdom nal
visceral fat cros@PUb@eanst fondinpatsinypessonnd dafty detclindindtai ned based
W. of the subject, the first regression

on a val ue bdomi.n Lrth

coef ficient g% %r{}”nagbﬁ’oﬁh g’l‘ 8??? Hs\ﬂ_‘”éﬁﬁ‘“fte’r@“ftflﬁétlelngﬁhéyfs?éﬁ"rsé‘onstant
The present baved iQmi@kethe visceral fat deternmining device -25 with a
wei ght nmeasuri ng functl on is based on the fact that the 9 March 2004 8

b 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;
and |
a display poftion that displays the personal data and a
10 result of the calculation performed by the data processing unit,
wherein
-the data processing unit stores a first regression
colefficient of the abdominal giri:h Wy and a first fegression
‘constant which are obtained based on s_tatistical analysié of
16§ correlation between actually‘ measured values'pf the abdominal
‘visceral fat cross sectional area VA obtained in abdominal
tozpography 'of human bodi_es of random samples and values of the
-abdominal girth Wy of the human samples, and
the estimated value of an abdominal visceral fat cross
20 sectional area VA of the subject ig obtained based on a vaiue
of the abdominal girth W, of the subjedt, the first regre-ssi'on
coefficient of the abdominal girth W., and the first regression
constant, |
The present invention of the visceral fat determiningdevice

26 with a weight measuring funct;‘.on is based on the fact that the



abdom nal visceral fat cross sectional area VA is deeply correlated with
the abdomnal girth W.. The data processing unit stores a first regression
coefficient of the abdominal girth W. and a first regres®iMarch@ns4 ant

obt ai ned based on statistical analysis of correl ati on between actually
measured val ues of the abdom nal visceral fat cross sectional area VA

obt ai ned in abdom nal tonography of human bodi es of random sanpl es and
values of the abdominal girths W. of the human sanples. And, when a val ue
of the abdominal girth W,, is inputted,s an estimated val ue 10 of the
‘abdomi nal visceral fat cross sectional area VA is ,calculated based on the
first regression coefficient of the -:abdomnal girth W. and the first
regression constant. As descri bed above, according to the visceral fat

det er ni ni ng dadaadi vheeesdi ght oresurdecgibuabtdmma YA 1hedeckiypr esent
invention, the eiti ngt ed val ue of . an abdom nal visceral. fat cross sectional
area VA of aBU58EEwAtth the PREOMIRRY gATth ditat Khe fatnePdesssial fat of

t he subj ect, X s'JJ_' obtained by ipputtin val ue ,of .t he abdom nal
Girth Ve wni S BCk o RSB o gbe bl et hel ki S g R ot e
val ue of an W@eﬂlcﬁ@@@%9§E8¥é§§ﬁftﬁ£oﬁ§€ar&rmi%%f&tﬁaggﬁlo ALEA ;Y i\x’:@!l.Ch IS

information deeply related to the health condition can be " obtained through

a si npl e Sopamatlyshs dfucdirenant.on b twbsh ekdhal B ndgt@rdd ving:Jderikge Wi th a
wei ght”  neasur | ng function capabl e of .providing an estimted val ue of 26
an abdoni nal?b@egdenpdl visgeredogat sexednmaitareal Wkeaolpr oistesined March 2004 9

abdominal tomography of human bodies of random sample.s andvalues
of the abdominal girths W, of the human sampleé. And, when a
value of the abdominal girth Wy is inputted, an estimated value
10 of the abdominal visceral fat cross sectional area VA is
--c;.alcula_ted based on the fifst-regressiop coefficient of the
eaﬁ'dominal girth W, and the first retjression constant.
As described above, according to the visceral fat
’determini_ng device with a weight measuring fl.inction of the
.15 present invention, the estimated value of an abdominal visceral
fat cross sectional area .VA of a subject which is information
l ;:el_ated to the visceral fat of the. subject can be easily obtained
by inputting a vélue 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 the health conditic‘)n can be
obtained through a simple operation,
Eurthermore;avisceralfatdeterminingdevicewithaweight
measuring function capable of providing an estimated value of

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



wei ght neasuring neans for neasuring weight of a subject when the subject
stands on a neasuring surface; input nmeans for inputting personal data
including an abdom nal girth WL that is a circunferenti @&Marehgotdof 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 that displays the personal data
and a result of the calculation perforgred by the-data processing unit,
wherein the data processing unit stores a second regréession coefficient of
the abdom nal girth W.,, a first regression 15 coefficient of BM, and a
second regression constant which are obtained based on statistical analysi.s
of correl ation b&ehekh meastuand yeapasinretenatriosy ebiyhe abdosupdctyi scer al
fat cross - sectional 'area VA obtained in abdom nal tonography of human
bodi es of raN86h Eafpiubdeshdstandsesnor mersuBaenswafaasizrth W 20 of the
human sanpl es and vg{ues of e. BM .of th n_ sanples related to the

| evel of the obeslty, BHa t ﬁt%pd]eﬂpé‘tﬁrlfige%%%g’a nfEtE AMGHSEBE #he esti nat ed
val ue  of anaghdRm iRk ¥iRGerdlac 2 LLPSARGLhONa] 1260, Y of 18, Subj ect
based on a val ue of the abdomnal girt ,a val ue of “the BM 2% the
second regressi tile coffileicei gl Hi ghbeoabdamsnakegtyth W, 9 March 2004 10
a data processing unit that stores the personal data and
calculates an estimated valu.e of an abdominal visceral fat cross
sectional area VA of the subject baéed on the personal data;
and
0 - a display port-ion that displays the personal data and a
result of the calculation performed by the data processi‘ng unit,
wherein |
the daté{ processing unit stores a second regression
coefficient of the abdominal girth W, a first regression
16 coefficient of BMI, and a secoﬁd ;:egression 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
bc_»dies of random samples and values of 'the‘ abdéminal girth W,
20  of the human sémples and values of the BMI of the h'uman samp.les
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 W,



e et e

the first regression coefficient-of the BM, and 'the second regression
constant. The present invention of the visceral fat determ ning device
with a wei ght neasuring function is based on the fact thaMakh2084abdom nal
visceral fat cross sectional area VA is correlated with the BM in addition
to the abdomnal 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 a second regression constant which are

obt ai ned based 10 on statistical analysigs of correl ati on between actually
measured values of the abdom nal visceral fat cross sectional.area VA

obt ai ned i.n abdom nal tonpgraphy of hunman bodies of random sanples and

val ues of the abdomi nal girth-- W. and val ues of the BM of the human

sanpl es. Therths firse ndareepidn fatefdétéent mMheSBHRYiarl whihsacygd ght
measuring function of the present invention, when a value of the abdom nal
girth W and rgg\;gpﬁborbfcqnﬁgaw of the subject are inputted, an estimted
val ue of the abdpm ggésen\{:isncer ross sectional area VA of the subject
i s obtained.. Therefore, in th 1\°/f‘§ R AR tfé‘ltrﬂeﬁieﬁ@lﬁl’e%eéviﬁ‘%h a

wei ght 20 rrea,qtghlglgeg it to the
abdom nal girth W, ﬁggtédﬁgeg,@{nigggg ]girg'?gc%n %thﬁ gcg‘t t(‘-‘:Tdoh

obt ai ni ng 5t hebdbebma nati seesEerrak £86s<0es16851 002l Vﬁrﬁacgérefél{écher nor e,
a visceral fat determning device with a weight 25 neasuring function

conprises: 9WWARCH2GUE heiagiditiensty ithg aedosifdr gireels Ui nGhuedaly of a
subj eCt_ | 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 obfained based
10 onstatisticalanalysisof correlationbetween actuallymeasured
values of the abdominal visceral fat cross sectional area VA
obtalned in abdominal tomography of human 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 functionof the present invention,
when a value of the abdominal girth W, and a value of tﬁe 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 measuring function of the present invention, in additic.)n to the
abdominal girth W, the BMI of the subject can be well reflecté.d
in obtaining the abdominal visceral fat cross sectional area
VA, |

Furthermore, avisceral fat determining devicewitha weight

26 measuring function comprises:



when the subject stands on a measuring surface; input neans for inputting
personal data including an abdomnal girth W. that is a circunferenti al

length of a torso 5 of the subject, height, sex, and ag® mirchbeosubject; 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 subj ect based on the personal data; a display portion that displays the
personal data and a 10 result of the cal culation performed by the data
processing unit; and body fat ratio meaduri'ng neans. for measuring a hunan
body i npedance Z of the subject through el ectrodes in contact with

term nals of the subject's body and for obtaining a body fat 15 ratio FAT
of the subject based,on the neasured body inmpedance Z and the |_np_utted )
personal data or PArPtIReIHELIRgiReanmEPEINPasUREng aiedgptoeeSsinlient t st or es

i i J Ci the abdomnal girth W,, a first
SRR, regrm??:egggﬂg%%ltfﬁ{éa%{sd)?"f 2t "R GEAT U LAk third regression

ion’ 0
rzggggﬁzltgﬂ't S\E?Chngﬁﬁ ahtAl red basad oy Es{a?één%tﬂ ‘&gkaa{‘aé Yhi5g0hn :
g values of the a dlom Agl *vi scer al

.correl ation between actual 'y neasur et _
fat cross seebdomahahigeatVALOft-a nech bhralisvenal a1 tIRELaPNY Of hyiman
bodi es of random sanpl es and val ues of the abdomnal girth W. and val ues

of the bofly P&t thatswPieat, oheidid, 25xhummh senpkeshe antbj8chhr ch 2004 12 the
data processing gnééltac%lrgglegstiensg Enqst etsl"faltrrg;[:gges\/?:lhgepersonal data and |
calculates an estimated value of an abdominal visceré]: 1::at cross
sé_ctional area VA of the subject based on the personal data;
a display portion that displays the }:aersonal data and a
10 result of the calculation performedAby the data processing unit;
and | |
body fat ratio meésﬁring means for measuring a human body
impedance % c':f the subject throuéh electrodes in contact with
terminals of the sui:ject's body and for obtaining a quy 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 tﬁe abdominal girth Wi, @ 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 abdbminal
visceral fat cross sectional area VA obtained in abdominal
tomogréphy of human bodies of random samples -and valalues of the

abdominal girth Wy and values of the body fat ratio FAT of the

26  human samples, and



of an abdom nal visceral fat cross sectional area VA of the subject based
on a value of the abdomnal girth W.,, a value of the body fat ratio FAT
obt ai ned by the body fat rati o nmeasuring neans, the thir® Maghes84on
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- determ ning device with a wei ght
measuring function is based on the fact that the abdomi nal 10 visceral fat
cross sectional -area VA is correlated vi2th the body fat ratio FAT in
addition to the abdomnal girth W.. The data processing unit stores a
third regression coefficient of the abdonminal girth W and a first
regression coefficient of the body fat ratio FAT, and a third regression
constant whi ch aFBe 193tGhPEPReEs s éttibncstaliases cble amalinsted ofalzer r el ati on
bet ween act g@lal ﬁb asur.ed, val ugls of the abdom nal visceral fat cross
sectional ar 8a *VA GBYATHeH: TP TA0dEHTRES SERbYT AL G VARFEe sWiicss of
random sanpl val o) nnal_.girth W._and v es of the body
fat rati.o FA‘%?Sﬁ%tnh%‘}\éﬁggegrfalkngai %ghagtgel%}:nfln@hga 383]‘1860 FEf B Nei ght

measuring f uBat ix@iowen odtuahs@ B tEHeRRApM '?:%ltigirﬁéa@uwm?%a% val ue of
the body fat ratio FAT 'of the subject are inputted, an estl mat ed’val ue of

t he abdon® nathe ¢hérdraigreasion costabeidntnat thé addyMiefl bhecswhj aal i S
obtained. Therefore, according to the visceral fat determ ning device of
25 the presehte fhtehtieghestien oafiicientaef bheAPdyffatheatsitbFATE a8dMar ch
2004 ' 13 cantls{\@lt!hibr% refl ect.ed i n_obtaining the abdom nal visceral fat

regression constant

The invention of the visceral fat determining devicé witﬁ
aweightmeasuringfunctionisbasedonthefactthattheabdominal
10 .viscer_al fat cross sectional area VA is correlated with the body
fat ratio FAT in addition to the.abdominal girth W,. The data
" processing unit stoies a third regression coefficient of the
abdominal girth Wy, and a first regression coefficient of the
body fat ratio FAT, and é third regression constant which are
15 obtained based on statistical analysis of correlation between
actually measured values of the abdoﬁinal visceral fat crosé
sectional area VA obtained in.abdominal tomography of human
bodies of random samples and values of the abdominal girth Wy

and values of the body fat ratio FAT. In the visceral fat
20 determiningdevicewithaweightﬁeasuringfunction,whenavalue
of the abdominal girth W, and a value of the body fat ratio FAT
ofthesubjectapeinputted,anestimatedvalueoftheabdominal
visceralfatcrossséctionalarea\ﬁaofthesubjectisobtained.
Therefore, acgording to the visceral fat determining device of

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



cross sectional area VA in addition to the abdomnal girth W.. Furthernore,

a visceral fat determ ning device with a weight neasuring function
conprises: weight neasuring means for measuring wei ght of Marshpett' when
t he subject stands on a neasuring surface; input nmeans for inputting
personal data including an abdom nal girth W. that is .a circunferenti al

| ength of a torso 10 of the subject, height, and a thickness of abdom nal
subcut aneous fat s of the subject; a data processing unit that stores the
personal data and  calcul ates an estimaged val ue of an abdom nal 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
t he cal cul ati on performed by the data processing unit, wherein.the data
processi ng uffpk wldrbe refloated ineghesigiiog e abebfiitiEMisebraheagbdon nal
girth W., a second regression coefficient of BM, a first regression
coefficient GFOPhEecthpradnasea I inadsiddnnal thatmhdominalgifah ®,. and a
fourth regression constant which are obtai ned based on statistical -

anal ysis of correl ation between actually neasured val ues of the 25

of the

abdori nal - vi scer b {ialmbEOS S (SBELEONaL, ALEAA Y ANE kG R O L

abdomi nal tonpgraphy of hunman bodi es 31es - an
BM whi chsi smesdatied Fanétion evhprofepbesity of the hunman

. 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, anda thickness of abdominal subcutaneous
fat s of the subject;

a data p:ocesﬁing 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;

16 and

a display portion that displays the personal data and a
resultbfthecalculationperformedbythedataprocessingunit,
wherein

the data proce381ng unit stores a fourth regre551on

20 _coeff1c1ent of the abdomlnal girth Wy, a second regression
coefficient of BMI, a first régression coefficient of the
thickness of the abdominal subcutaneous fat s, and a fourth
regression constant which are obtained based on statistical-
af;alysis of correlation between actually measured values of the

25 abdomipal visceral fat cross sectional area VA obtained in



sanpl es and val ues of the thickness of the abdom nal subcutaneous fat s of
the human sanples, and 5 the data processing unit calculates the esti mted
.val ue of an abdom nal visceral fat cross sectional area Wafcht?®eé”subj ect
based on a value of the abdomnal girth W,, a value of the BM, a val ue of
t he thickness of abdom nal subcutaneous fat s, the fourth regression
coefficient of the abdomnal girth W.,, the 10 second regression coefficient
of the BMX, the first regression coefficient of the thickness of abdom nal
subcutaneous fat s, and the fourth regiession constant. The present
invention of the visceral fat determ ning device wth a weight neasuring
function is based on the fact that the 15 abdom nal .visceral fat cross
sectional area VA, is correlated with the BM and the thickness of the
abdoni nal- su %E?Pﬂ’rfé‘;t‘fug"mq‘g&tap@i"ﬁ hygapbodihes of rhndeomdanped argl vaudd . The

vi sceral fat ternining device with a weight neasuring function of the
present inver?tfiqgnﬁa é@ﬁéégl& ?Tsoﬁ%%epeb? &b eTed qu phes i o Bt hernpm

abdom nal gi kbh cand, S5l oeff.icient .of the BM, a first
regressi on COefli:‘)%/%si ae!?l?§§f thefta%gﬁ%%]g{s}sgfoeffatbhcfoan}% it ma%&ﬂgﬁ't“é?fé‘?ﬁ? fat s,
and a fourthfaegs esSithe Romst ampMBsChagi e obtai ned based-on statistical
anal ysis of ~correl ation between actually neasured val ues of the abdom nal
visceral fat crobke Zhteecprooesdinar east \Walohilaiiaedtid abdaatadlv4i@0gr aphy
of human 9 March 2004 15 bodi es_of random sanpl es and val ues of the
abdomi nal gi ?%ﬁ“ dominglElscerat fatpypss aaat iilalesr cafVAdfet s wiiress  of

abdomi nal based on a value of the abdominal girth Wy, a value of the BMI,
a value of the thickness of abdominal subcutaneous fat s, kthe
fourth regression ceoefficient of the abdominal girth WL,-the‘

10 second regression coefficient of the BMI, the first regression
cgefficient of the thickness of abdominal subcutancous fat s,

and the fourth regression‘constant.

Theﬁrgsentinventionofthevisceralfatdeterminingdevice

'with a welght measufing function is based on the fact that the

_15 abdominal visceral fat cross sectional area VA is cérrelated
with Fhe BMI and the thickness of the abdominal subcutaneous

fat s in addition to the abdominal girth Wy,. The visceral fat

determining device with a weight measuring function of the
‘present inventic;n stores a fourth regression coefficient of the

20 abdominal girth W, a second regressiox} coefficient of the BMI,
a first regression coefficient of the thickness of abdominal
subcutaneous fat s, and a fourth regression constant which 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



subcut aneous fat s of the human sanples. In the visceral fat determning
device with a weight nmeasuring function, when a value 5 of the abdom na
girth Wi a value of the BM, and a value of the thicknesNamh 200dom nal
subcut aneous fat s of the subject are inputted, an estimated value of the
abdom nal visceral fat cross sectional area VA of the subject is obtained.
Therefore, in the visceral fat determning device with a 10 wei ght
nmeasuring function, "in addition to the abdomnal girth W, the BM and the
t hi ckness of abdom nal subcutaneous fatis can be well reflected in
obt ai ning the abdomi nal visceral. fat cross sectional area VA. Furthernore,
a visceral fat determning device with a weight 15 -neasuring function of
the present invention conprises: weight neasuring neans for measuring

wei ghit of a stfisjiestofurendenesagebpecindsahes obrthe abdmuimanggsiui age; i nput
means for inputting personal data including an abdomnal girth W that is
a ci rcunf er enfd3S| Bhgthe Mla #07 strluse of e thibkeets afepiHemimalk, ' age,

- i ' , _a data
processing un oo rD At ¢ e BEY SRER S ogna T hRE T s adnt st | mat e
‘value of an akAQFIA nyiSCEIAi il w&i eé%%%&h%?ahcégoeiQ«%éﬁv%{ﬁg subj ect
based on the personal data; 25 a display portioh that di'splays e personal
data and & 9 déathé QCRAiH61rEstH wpf at BelealoruLad igMY, PeRd OF FREuDYod he data
processing L“Ehg;tﬁqginess of abdominal subcutaneous fat s of the subject
arg.inputted, an estimated.value of the abdominal visgeral fat
cross sectional area VA.of the subject iS'ebtained.
Therefore, in the visceral fat determining device with a
iD 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. - |
Furthermore;avisceralfatdeterminingdevicewithaweight
16 - measuring function of the present invention comprises:
weight measuring means for measuring weight of a subject
when the subjéct stands on a meaénring surface;
input means for'inputting personal daté including an
abdominal girth Wy that is a ci'r,cumfer;*ential length of a torso
‘20  of the subject, hgight, sex, age, and a thickness of abdominal_
subcutanecus fat s of the subject; |
a data processing unit that stores the personal data and
calculates an estimated value of an abdominal visceral falt Cross

sectional area VA of the subject based én the personal data;

25 a display portion that dispiays the personal data and a



body fat ratio nmeasuring neans for measuring a human body i npedance Z of
t he subject t hrough el ectrodes in contact with .5 termnals of the

subj ect's body and for obtaining the body fat ratio FAT odflafche@0edibj ect
based on the nmeasured 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 second regression 10
coefficient of the body fat ratio FAT, a second regression coefficient of
the thickness of the abdom nal subcutan®ous fat sand a fifth regression
constant which are obtained based on statistical analysis of correlation
bet ween actual ly neasured values of the abdom nal visceral fat cross
sectional area Vﬁ % bt ai ned i n abdoni nal t onogr aphy of human bodi es of
random sanpl&§“ah§ \f'%eu‘éaslcé‘ﬂaith‘é“ BBAEMRs Pyt he Hab Popce hei tsuvmait sanpl es,
val ues of thg,hody fat ratio FAT of the human sanples, and.values of the
t hi ckness of abdom nal. subcutaneous fat s, and the data processing unit

cal cul ates the esbi dr¥@d 4 GedQuPfnd eé‘lpg%q‘?éas\ﬂ ?.%?rglhuf al, L3S -

sectional area VA o he subj ect base on a value o he "apdont N girth

W, a val ue @mpeﬁmdmdyofftalte suthj e tFATrabfrak peck Midelt hedhedycf@icy atio
measuring_neans, a value of the thickness of abdom nal subcutaneous fat s,

the fifth r‘é@F’é’s%ﬁ%oédéTef febhiant 'ef bedie anth doni slata igiimght MY potierssecond 25
regression coe nt _of the -body fat ratio FAT, the second 9 March 2004
17 -regressi oﬁ (¢ i of & 'f‘bﬁﬁ-i: PRFe% 98 Ehe meaBusad hedy impedance

Z and the inputted personal data or part of the data, wherein
the data process:_‘mg unit stores a fifth regression
goéfficient of the abdominal girth W;, a second regression
10 coefficient 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 a.ctually measured
values of the abdominal visceral fat cross sectional area VA
15 obtained in abdominal tomography of human bodies of random
samples and values of the abdominal girth Wy 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, and
the data processing .unit calculates the estimated value
20 ofanabdominal \_risceral fat cross sectionalareaVAof the subject
based on a value of the abdominal girth Wy, 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 the abdominal girthW,, the second

25 regression coefficient of the body fat ratio FAT, tﬁe second



bcut aneous fat s, and the fifth regression constant. The present _
?ﬁventi on of the visceral fat determning device wth a weight neasuring
function is based on the fact that the 5 abdom nal vi sced bardha200ér oss
sectional area VAis correlated with the body fat ratio FAT and the _
thi ckness of the abdomi nal subcutaneous fat s in addition to the abdom nal
girth W.. The visceral fat determ ning device with a weight measuring
function of the present invention stores a fifth regression coefficient 10
of the abdom nal girth W, a second regtession coefficient of the body fat
ratio FAT, a second regression coefficient of the 'thickness of abdom nal
subcut aneous fat s, and a fifth regression constant which are obtained
based on statistical analysis of correlation between actually nmeasured
val ues of théregﬁaﬁﬂ?{hlcof%f%?% &t the hrigdaesscef ortalomdmed VA obtai ned in

random sanpl es and val ues of the

bdom nal 't f human bodi es of
qugﬂ nal . ?i%[rgtgﬁ{l%, i &8k %ﬁ?etE]?dg‘?H} @F&EP?;T%T,CC?E?WE: ;;ajsongf the
val e of the andom bl grTEh Lok el e B6 6P LCRE BAFAF ALY SOTLRAT,  and

a val ue of tkeéthhi ekngtss neksabiigcaabt icBEUWARLOYS hal féc@%ﬁ%@%t?@“bi ect
are inputted, an estimated- val ue of the abdom nal visceral tat cross

secti onal Sar éhdeminggl viheexaibjfett cissscakctuiat®d arfhevefier eoria1 {they vi scer al

fat determ ning device with a 25 weight neasuring function, i n addition to
t he abdoni nal’™ rts‘ﬁ rdhEeh 2Add2 HAT MRd the thbekndss of diieoabadnined. t he

thi ckness of SEQ&%%%% n@alt s in addition to the abdominal girth W;. The

visceral fat determining device with a weight measuring function
of the present invention stores a £ifth regressic;n coefficient
10  of the abdominal girth Wi, a second regression coefficient 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 qf
correlation between actually measured values of the abdominal

16 visceral fat cross sectilonal area VA obtained in abdominal
tomog-raphy of human bodies of random samples and values of the
abdominal girth Wy, values of the‘body ‘fat ratio FAT, and values
"of the thickness of abdominal subcutaneous fat s. With this
configuration, v;rhen a value of the abdominal girth Wi, a value
- l'A20 of thebody fat ratio FAT, andavalue of the thickness of abdominal
subcutaneous fat s of the subjgét are inputted, an estimated
value of the abdominal visceral fat cross sectional area VA of

the subject is calculated.

Therefore, in the visceral fat deteimining device with a

25 weight measuring function, in addition to the abdominal girth



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 9Machi2a®4i n whi ch
the thickness of the abdom nal subcutaneous fat s can be inputted can be
configured to obtain an abdom nal subcutaneous fat cross sectional area SA
based on the thickness of the abdom nal subcutaneous fat s and the 10
abdomi nal girth W.. Still furthernore, the visceral fat determ ning device
with a-weight nmeasuring function can al8so be configured to obtain a ratio
of the estimated val ue - of an abdom.nal® visceral fat cross sectional area
VA to the abdom nal subcutaneous fat cross 15 sectional area SA of the

subj ect, VSR_ Even furthernore, the visceral fat determ ning device with a

wei ght rreasur"ﬁLngtl'f%HBFYo??toFaF#é ETedrtitthentehekaescah the abdakigated to
obtain a tot i nal fat cross sectjonal. area WA based on the

esti mat ed v,al%h)ggg glg%]&asbggﬁi ﬁa?ar{/i%&(g?yr IfeatjtlefﬁeErb%so%tédPFBﬁth%r ea VA and
t he abdom nalesg4RStd AREOHS JALLST . I r SA of _the.subject. The
visceral fat deter m ni ng devi %ggva%t méﬁﬁgwﬁgtgg%%gs%r%i 7g°°F ﬁﬁggf‘%‘hajcapabl e
of obtai ni ngatrbe whdom nal subcutaneous fat cross sectional area SA offers

the foll owi ng advantages. 25 - Specifically, it has been recently reported
that a hoPnone 9 Nertdier00d, liheseisetsd ffromndsudrainang s foat wofh ay person

tends to reduce
‘ welg_ht meas_uring function inwhich the thickness of the abdominal
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 subcutaneocus fat s anci the
10 abdominal girth W.
Still furthermore, the visceral fat determiningdevicewith
a weight measuring function can also be configured to obtain
a ra-t_io of the esfimated value of an abdominal visceral fat cross
sectional area VA to the abdominal subcutaneous fat cross
15 sectional aréa SA of the subject, VSR.
Even furthermore, the visceral fat determining device with
a weight measuring function of the present invention can be
configured t-o obtain a tqilzal 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 ixrith awelight measuring |
function capable of obtaining the abdominal subcutaneous fat

cross sectional area SA offers the following advantages. |

25 - Specifically, it has been recently reported that a hormone



internal body fat of the person. Moreover, the subcutaneous fat tends to
reduce the negative influence of the visceral fat accunulated in the body
due to the intake of excess nutrition. 5 Therefore, infoaichi200h the -
abdom nal subcutaneous 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"determ ning device with a weight
measuring function of the present invention conprises: 10 wei ght neasuring
means for neasuring weight of a subjectt9 when the subject stands on a
measuring surface; input neans for inputting personal data including an
abdom nal girth W. that is a circunferential length of a torso of the
subj ect and hei ght of the subject; 15 a data processing unit that stores

t he personalS6%E%F%ﬂufr03a¥QRHQQﬁ@§°aﬂ £adt iofatepe vsdrudenfls ato afrdimgenal
visceral fat.cyross na area VA of the subject based on the persona
data; and a ﬁ|§ﬁf %85 Pﬁaf iBSHraYs tREepErSortdle aubautaneoas 20

The data procssarna” on foarer SRRy Al Beleliet BRR riPerend o a 111 ot

the data processing unit stores a rst o re

abdoni nal * gi séduninderdant e HouyNdud %Qrﬂ}‘e’sm@aﬁ@%té{ﬁes‘é’”ﬁ&& SnQbt al ned
based on statistical 25 analysis of correlation between actuél y Measur ed

val ues of6 t HBh@refimmreh i2304m201omaba atienaldoxi & B kabehedndi@ssa 586 khanal ar ea
VA obtained in
ratio of the subcutaneous fat to the visceral fat can be used
as an important indéx for.assessing the health condition.
Furthermbre, a_vi sceral fat‘def;ermining device with a weight
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 1nc1ud1ng an
abdomlnal glrthiﬁ,that is a 01rcumferent1al length of a torso
of the subject and height of the subiect;
i6 ‘a data processing unit that stores the personal data and
calculates an estimated value of an abdoxﬁinal visceral fat cross
sectional area VA of the subject based on the personal data;
and - |
a display po;tion that displafs the éersonal data and a

20 resultofthecalculationperformedbythedataprocessingunit,
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

26 analysis of correlation between actually measured values-of the



abdom nal tonography of human bodi es of random sanpl es and val ues of the
first abdomnal girth index of the human sanples obtained by dividing a
square of the abdom nal girth W. by the height 5 of the %amh 2884pl es and
the data processing unit cal cul ates the estimted value of an abdom nal
visceral fat cross sectional area VA of the subject based on a val ue of
the first abdomnal girth i'ndex, the first regression coefficient of the
first abdomnal girth index, and 10 the sixth regression constant. In the
visceral fat deternining device-with a®eight nmeasuring functi'on, an
estimated val ue of an abdom nal visceral -fat cross sectional area VA of a
subject is calculated based on correlation with the first abdom nal girth

i ndex. Herei . abhdom nal _qgirth index . s defined_as an_ index obtained
by dividi nggg"‘-‘%’g’r'ﬁaerl SASGe LA SFOPRCSSHIASAPARI R P ODEATREh Wubj cot’ S

body by hei gabd&ﬁiﬁﬂet&{b@rgghy oFNufiah B@Jgfeé éf el i &Y g%n}:\g/loesbaend daef‘gété’

correlated with obesity of the subject Furthernore, i SCEral

det erm ni ng deétheef insthataiorngiyirtRQ niBASDH IO b 5L RE £f oL O JU£SEnt

i nvention conprises: weight neasuring neans for neasuring weight of a
subj ect whenbYhiwiddngce stwnwsobntle mbdsuthay cuthage byl Bpethempis for

i nputting,_personal data including an abdomnal girth W. that is a

ci rcunf erent Pal e AR oF2Pest @89 25 of the subject, height, sex, and age

of he sublect; SJu6N gO04Ah .3 dale BLOSSRRLI%ANL Bl gt oS the
.of anabdominal visceral fat cross sectional area VA of the subject
basgd on a value of the first_ abdominal girth index, thé 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 subfject_is célculated based
on correlation with the first abdominal girth index. Herein,

16 an abdomina_l girth index is defined as an index obtained iny
dividingavalueofa square of the abdominal girthWyof a subject’s
iaody by height of the subject. This index is believed to -be
deeply cofrelated with obesity of the subjei:t . |

- Furthermore, a visceral fat determiningdevicewitha weight

20 measﬁri_ng function of the pres.ent invention comprises:

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

input means for inputfing personal data including an

abdominal girth Wy that is a circumferential length of a torso

25_ of the subject, height, sex, and age of the subject;



cal cul'ates an estimated val ue of an abdom nal visceral fat cross sectiona
area VA of the subject based on the personal data; a display portion that

di spl ays the personal data and - a 5 result of the cal cul @MahReod or red by
the data processing unit; and body fat ratio nmeasuring neans for neasuring
a human body i npedance Z of the subject through electrodes in contact with
feet of the subject as term nals of the subject's body and for 10
calculating a body fat ratio FAT of the subject based on the. measured
body i npedance Z and the inputted persofal data or part of the data,
wherein the data processing unit stores a sixth regression coefficient of
"the abdomnal girth W,, a'third regression 15 coefficient of BM, a third

i 6n coefficient of the body fat ratio FAT, and a ninth i
Constant whi ch aPc Aot SURERSS 1AL Sl bttt Bt aPet ANLREFYIA BFCeGHRE at i on

bet veen act liahtg) FBASHE U Ve £lud BEaRRHRTL AL, Y S6SLAl ey o1 085

sectional area VA obtained i n abdom nal tonography o uman

random 20 - saepkésnaindreal weoOtht huBMctobaddie RURRE RABLES &nd,,val ues
of the body fat rati o FAT of the human sanples and the estinated val ue of

t he abdom nal vi 8cétspldvaroctbes thagedtsplmls aheapdsofalt hetsubied is
obt ai ned based on a_value _ of the abdomnal girth W,, a value of the BM,
a val ue of tRESYE" Bhdyefcalcpipttrrpgriemedyktive fatp psetessioweifitei ent of
the 9 March 2004 22 abdomi nal girth WE, the third regression coefficient of
the BM,

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 termi_nals 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 _'th'e abdominal girth W., a third regression
16 coefficient of BMI, a third reg}ression coefficient of the body
fat ratio FAT, and aninth regression constant which are ocbtained
based on statistical analysis of correlation between actually
measured values of the abdominal visceral fat cross sectional
area VAobtainedin apdominal tomegraphy of human bodies of .random
20  samples and values of the BMI of the human sami)les and values
of the body fat ratio FAT of the hum.an 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, ’a value of the

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



the third regression coefficient of the body fat ratio FAT, and the ninth
regression constant. The present invention of the visceral fat determ ning
5 device with a weight neasuring function is based on th® Mach 200hat t he
abdom nal visceral fat cross sectional area VA is correlated with the BM
and the body -fat ratio FAT in addition to the abdom nal girth W.. The
visceral fat determning device wth a weight neasuring function of the
present invention stores 10-a sixth regression coefficient of the abdom nal
girth W, a third regression coefficiéht of the BM, a third regression
,coefficient of the body fat ratio FAT, and a ninth regression constant
whi ch are obhtained based on statistical analysis of correlation between
actual ly neaggé r%alue% t.he ghdaom nal 15 visc§ral,fat Cross sectiona

area VA obtained in éﬁﬁb%fﬁaﬁﬁﬂt Y 8 R GRER T botitsC bt PF &fidom sanpl es
and val ues ofnd Rfiirddgut salodlbehel At &thggggg SUPLEY ey U8 Of the
the ™ bo at ra

BM of the human sanples, and values o 1 0 FAT"6f the
human sanpl eshe Inintherygsanrian tahselaiter m ning 'device a the 20 wei ght
measuring function, by inputting values of the abdomnal girth W, of the
BM, and of the boBye frateseati nveditioh ¢hehsubjectral fatesdtamtiednygal ue of
the abdonminal visceral fat cross sectional area VA of the subject can be
obt ai ned.® THEFEYSr Bith p pRdobt Jreasaringt fHetdeRi bt hpseevbecthe tthch 26

wei ght meas UGl A0 (hUNGhAGHnat" vEILEIC FLOE IS AT QILf1,0 ;March 2004
correlated with the BMI and the body.fat ratio FAT in addition
to the abdominal girf:h Wy. The visceral fat determining device
with a weight measuring function of the present invention stores

10 asixthregression coefficient of the abdominal girthWr, a third
Tegression coefficient of the BMI, a third regression
‘coefficient of the b;:ydy fat ratio FAT, and a ninth regression
c'o?.stant whiclll are obtained based.on statistical analysis of
correlation between actually measured values of the abdominaAl

15 visceral fat cross sectional area VA obtained in abdominal
tomdg_raphy of hum_an 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 valuesof the abdominal
girth Wy, of thé BMI, ana'of the body fat ratio FAT of the subject,
an estimated value of the abdominal viscerai fat cross sectional
area VA of the subject can be obtained.

Therefore, in the visceral fat determining device with a

26 weight measuring function, in addition to the abdominal girth



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 determ ning device wi.th a 59MarghR0dkasuring
function conprises: weight nmeasuring neans for measuring weight of a

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

i nputting personal data including an abdomnal girth W. that is a
circunferential length of a torso 10 of the subject, height, sex, age, and
‘a thickness of abdom nal subcutaneous 28at s of the subject; 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 sectional area VA of the subject

based on the personal data; 15 and a di splay portion that displays the
personal dat 4an‘E:]"e BMI cang (thef bedip okl sabin iFAF pen flsy wedlbye fircteat a

processing y and b su means for nmeasurin a hunan
body 20 inpé a?]l%tea 1218?%% e%-[mag@{i Yaﬁﬁlﬁu‘@;{] tggéﬁdﬁ’&aﬁgl i seshe b

feet of the %ggbgcgeégi&hgﬁ ga0f the subject's body and for calculating
a body fat ratio FAT of the su ject based on the neasured body inpedance

and the inputted perseirabréata AkcBasl £ dberfiftitg WAL & r\-m.ch% the data
processing unit stores a seventh regression 9 March 2004 .
5 weight measuring function comprises:

We_ight measuring means for measuring weight of a subject -
when the subject stands on a measuring surface;
input means for inputting personal'dat_a 'including ;;m
abdominal girth Wy that is a circumferential length of a torso
10 of the subject, height, sex, age, and a t_hickne.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;
16 and
a tiisplay portion that displays the personal data and
a result of the calculation performed by the data processing
unit, and |
body fat ratiomeasuring means for measurlng a human body
20 1mpedanc:e 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 bddy impedance and the inputted 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 sulicMé@heoos fat s,
and a tenth regression constant 5 which are obtained based on statistical
anal ysis of correlation between actually nmeasured val ues of the abdom nal
visceral fat cross sectional area VA obtained in abdomi nal tonography of
human bodi es of random sanpl es and val ues of the EM of the human sanpl es,
val ues of the body fat ratio FAT of theé4human sanpl es, and val ues 10 of the
t hi ckness of the abdom nal subcutaneous fats of the human sanples and the
estimat ed val ue' of the abdom nal visceral fat cross .sectional area VA of

the subject is Qt ai-n dgaged n,a,value . of the abdom nal girth W, a
val ue of the-zﬁi\#, TGP Q& BPC 1AROPEDRL Y TR Weatd FORATD LEUFESGAOBT t he

t hi ckness of héem.ngl: u , Lhe seventh regressio
coefficient of the %Ld%ﬁ‘lgﬁgf tagjl:qrt ﬁ%\/éeaért %gl‘g’%ﬁrote%%%%b?rétsg?&ﬁ"ez}boec&i ci ent
of the BM) faherdtaw iAr, 83HASal A:e8H bh UoRREi 8l e A8 tOQAY tf 81 flld O  FAT,
the third regression coeffi ci'entﬁé(}%c t he thiocknésseof 20 abd%%éria s

subcut aneous offatbdoninal stbentterich s rfagrsssida teats ragkes s Idtec i Qsoit
invention of the visceral fat determining device with a weight neasuring
function Bs.HR4El agR dkaired Pasetan st iabtien aadlysiscef abrfatatdrooss

sectional area VA is .correlated wth the BM, the b,odx fat rati o FAT, and
the thi cknesS 5E°%} 2ShAGM¥EF A LHisAY ot the abdapingdivissrred fave -

abdom nal 9 @EBQQS@E%EE&Q&éreaVAobtainedinabdominaltomographyofhuman
‘bodiesofréndomsamplesandvaluesoftheBMIofthehdmansamples,
values of the body fat'ratio E_'AT of'thé'human samples, and values
10  of the thickness of the abdominal sui)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 the abdominal girth W,, a value of the BMI, a value of the
16 body fat ratio FAT, a value of the thickness of abdominal
subcutaneous fat s, the séventh regression coefficient of the
abdominal girph 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"abdominalsubcutaneousfats,andthetenthregressionconstant.
The present invention of the visceral fat determining
device with a weighp measuring function is based on the fact
that the abdominal visceral fat cross sectional area VA is
correlatedwiththeBMI,thebodyfatratinAT,andthethickﬁess

256 of abdominai subcutaneous fat s in addition to the abdominal



girth W.. The visceral fat determ ning device with a weight neasuring
function stores a seventh regression coefficient of the abdomnal girth
W., a fourth regression coefficient of the BM, a fourth 9Mgreass0on
coefficient of the body fat ratio FAT, 5 a third regression coefficient of
t he thickness of the abdom nal subcutaneous fat s,, and a tenth regression
constant which are obtained based on statistical analysis of correlation
bet ween actually neasured val ues of the abdom nal vi-sceral fat cross
sectional area VA obtained in abdom nal26t onography of human 10 bedies of
random sanpl es and val ues of the abdominal 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 human sanples, and val ues. of the thickness of the abdom nal

subcut aneous H&ED ot Thie HeRakRA1 Sabpreserminimge dovies miithf at wefethdr ni ni ng

device with i ght _neasyring function, by inputting a value of the
abdomi nal gi rﬁ‘?ﬁ@ﬁ%g 5“9‘3%%“ 8?°f%seas‘f\7f‘,’é“$ BPUSSR PR Sdgirat afati o FAT,
and a valuewgf & : i f b .fat .s of .the
e S P e T S e S PR

sectional arBHIVA Ddudtherésst2GbonCase f2¢ cobh@brathe BH@F h0NG 10l phet he
visceral fat determning device with a weight neasuring function, in
additi on fo eidizddegiraabien cobfMcicnhe Bg thhsknedsadyt €lad albddnimaBAT, and
the thickness of abdom nal subcutaneous fat S can be well reflected in
obt ai ni ng t hERRSHIFNECYS (Al Se 27% agkentfe TaEERP IPA coRseatakhich ameoss

sectional ar Sﬁté/ﬁxedgbg@é&%nzsogaﬂ:izsgical analysis of correlation between

actually measured values of the abdominal vi_éceral fat éross
sectional area VA obtained in abdominal tomography of human

10 bodies of random samples and values of the abdominal girth W,
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.

15 - In the visceral fat determining device with a weight
measuring function, by inputting a value of the abdominal girth
Wi, a value of the BMI, a value of the body fat ratio FAT, and
a value of the thickness o_f abdominal subcutaneous fat s of the
subject, an estimated value of the abdominal visceral fat cross

20 sectional area VA of the subject can be cbtained. Thereforé,
in the visceral fat determining device with a welight 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

26 of the abdominal visceral fat cross sectional area VA.



Furt her nore,

functi on of

. «measuri ng wei ght of a subject

a visceral fat determ ning device with a weight measuring
the present invention conprises: weight nmeasuring neans for

when the subject stands of Marmeasds i ng

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. t he subject;

‘a data processing unit that stores the personal data

and calcul ates an estinmated val ue of an abdomi nal visceral fat cross 10

sectional area VA of the subject based2®n the persona
portion that displays the persona

data; and a displ ay
data and a result of the calcul ati on

performed by the data processing wunit, and _' 15 inpedance neasuring nmeans
ng a q¥ HﬁbOd i npedance Z of the subj ect through el ectrodes
i

for measuri

in contact with

processi ng

girth W, -a
el eventh.re
anal ysi s of
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t onogr aph
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eLghth re si on
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coefficient of the abdonfnal

and an

correl ati on between t e act ua asur values ghe 25

i wlogr athef atibjgasstanas i anal maagari&ﬁg QRirgkped in abdom nal
of hurman bodi es of random sanpl es and values of -the abdoni nal

t he Hupuh means éorahubwidl ings pot séhdlbidaka200diuding an

abdomlnal girth W, that is a circumferential length of a torso

of the subject and height of the subject;

a data process:.ng unit that stores the personal data and
-calculatesanestimatedvalmaofanabdominalv1sceralfatcross
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 dééa processing
unit, and

impedance measuring means for measuring a human body
impedance Z of the subject through electrodes in contact with
terﬁinals of the subject’s body,‘wherein

the data p;ocessing unit étores an eighth regfession
cdefficient of the abdominal girth W,, a first reQression
coefficient of a term (TL?/ 2}, and an eleventh regreésioﬁ
constant which are obtained bas;d on statistical analysis of
correlation between.the,actually measured values of the

abdominal visceral fat cross sectional area VA obtained in

abdominaltomographyofhumanbodiesofrandomsamplesandvalues

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



27 the term (TL2 / Z) obtained by dividing a square of height TL by the
body i npedance Z and the data processing unit calculates the estimated

val ue of an abdom nal visceral fat cross sectional area \®Mafchtd004subj ect

5 based on a value of the abdom nal girth W, a value of the body inpedance
Z nmeasured with the inpedance measuring means, a value of the height TL
obt ai ned through the input neans, the eighth regression coefficient. of
the abdominal girth W., and the first regression coefficient- of the term
(T Y, 2/ Z), and the eleventh 10 regré3sion constant. The present
invention of the visceral fat deternmining device with a weight neasuring
function is based on the fact .that the. abdonlnal visceral fat cross

secti onal \, i L£0or ern1 TL2 | Z n addition to
t he abdoni na?ﬁ?LS%ﬁmr ?ﬁLV@ i) 3%6?%%&5% d’rYa’t s 85 ckyistie! °3?Te0?é‘éh\'1\n"fbh a
wei ght nEaSHQIQQbﬁﬂﬂgﬂHﬁwﬁdgdg%6§ 2qei ghth regression coefficient of the

abdom nal girth W., and a first regression coefficient of the term (TL2 /

Z), and an el evethd dLQr pESEEHL GQNSH ANt ARLAL P t}l&‘%@‘élﬁé‘teﬁ a}dlﬁfe' cal
anal ysis of correlation between actually 20 neasured val ues of t

abdomi nal vi séenabdéminairossesettthonabss ae@aiondA aoleh FRRET He kvl nal
tom)graph of - human bodi es of random sanpl es and val ues of the abdom nal
girth W é'c/md %%ﬁ‘h@§ 3 grippett Bhenaprppinalzgirth fut e velee @fathd dtody
determni ng function, when a. val ue of

p o im L htt ¢ 26 meas urin
the abdom nal i ﬂnh % dnﬁd%ﬁ'] (?h ancem asuring means, a value
of the helght Ty, obtained through the input means, the elghth

regression coefficient of the abdominal glrth Wi, and the first
regression coefficient of the term (T2 / 2), and the eleventh
10 regression constant,
The présent invention of. the visceral fat determining
~device with a weight measﬁring fﬁhct'ion 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 wW;. The visceral fat determining device with a Wéight
measuring function stores an eighth regreséion coefficient of
the abdominal girth Wy, and a first regression coefficient of
the term (T.? / 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 tomograéhy of human bodies of
random samples and values of the abdominal girth Wy and values
of the term (T.%/ 2).
In the visceral fat determining device with a weigjht

26 measuring function, when a value of the abdominal girth Wy and



28 a value of the height TL of the subject are inputted together wth a
val ue of the neasured body inpedance Z, an estinated val ue of the abdom nal
visceral fat cross sectional area VA of the subject can%iarcheadned.
Therefore, in the visceral fat 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 Furthernore, a visceral fat determning
device with a weight 10 neasuring functon of the present invention
conprises: weight neasuring neans f-or neasuring weight of a subject when
t he subj ect stands en a measuring surface; input nmeans for i nputting
personal data in Iudln an abdomi nal '‘girth W. that is a circunferenti al

length of a fof%d” ¢ pRégRbHjrett t&‘ﬁdsﬁ%ﬁﬁﬁ age {HWItEEgHj begethemat a
e b 0 G SELGH S e o

val ue of an abdonlna Vvl scer a Cross

based on theopetsOnRBboRlM A vasdbsR] B4 PRELEON LR ygal er sonal
data and a 20 result of the cglculatlon perf ofneggggi%ﬁ%%dg%éngfgbe35|ng

unit; and i apeikriceanehs WG neBanTHeek f0BAS U RGeavisw@n1bedy i npedance
z of the sub}ect t hrough el ectrodes in contact with termnals of the
subj ect ' s®bol§texHeYepfiericeint the arproressyentiom,t ishodisian b b

regreSS|on ° gﬁ%mln;%glrthwn,theterm(TL /Z)canbereflectedlnobtalnlng
theestlmatedvalueoftheabdomlnalVLSceralfatcrosssectlonal
area VA.
Furthermore,aviscéralfatdeterminingdevicewitheiweight
10 meésuring fuﬁction of the present invention comprises:
‘weight meésuring'means for measuring weight of a subject
then the subject stands on a measuring surface;
input means for inputting petsonal data including an
-;abdominal girth Wy 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
calculatesanestimatedvalwaofanabdominalvisceralfatcross
sectional area VA of the subject based on the persconal aata;
a display portion fhat displays the personal data and a
20 resultofphecalculationperfo;medsythedataﬁrocessingunit;
and
impedénce measuring means for measuring a human body
impgdance Zz of the subject through electrodes in contact with
terminals of the subject’s body, wherein |

25 the data processing unit stores a ninth regression



29 coefficient of the abdomnal girth W,, a first regression coefficient
of the body inpedance Z, and a twelfth regression constant which are
obt ai ned based on statistical analysis of correlation be&tMeen2ao4ually.
measured val ues of the abdom nal 5 visceral fat cross sectional area VA
obtai ned in abdom nal tonography of human bodi es of random sanpl es and
val ues of the abdomnal girth W. of the human sanpl es and val ues of the
body inpedance Z of the hunman sanpl es-and the data processing unit

calcul ates the estimated value 10-of a# abdomi nal visceral fat cross
sectional area VA o the subject based on a value of the abdom nal girth
W., a value of the body inpedance Z neasured with the inpedance neasuri ng

means, the nint .regress' og coefficient of the abdom nal girth W, and the
first regression ¢o&ftt AlehteotPIMENEdagitHhduart £ixstapeorersions twel fth

' L4 I ti f_the vyi | fat det i ni
20 0 S lOS Bly EOREL £ 15 KR g i 0

sectional aremn¥faht Walchehat &hewihbgt u ' 4
addition to the abdominal girth \/\L.Q‘%hi%\‘?!asgﬁé‘%ﬁ% ‘é'}:kgggfg%{;gﬁ?nlﬁi%é devi ce
stores a ni niderreyatessi batweaf bty abashved vabesuorath OhbhbnWay a first
regression coefficient of the body inpedance Z, and a twel fth regression
const ant Whi CHSgPE2bLEAI FEEsS beptd conlsared S obtatmal yisi sbabmbesT el ati on
bet ween act u%l !mx asured val ues, of an abdom nal visceral fat cross

sectional 25 ared VA oBf Il P iasdBhitiRAOR GEgr apRRcoTa Hismaboties of
random 9 Mil’ GBadRPH1 girth W, of the human samples and values of the body

impedance Z of the human samples énd
the data prgcessing unit calculates the estimated value
10 ofanabdominal viséeral fat cross sectional area Vﬁof the subject
based on a value of the abdominal girth Wi, a value of the body
impedance Z measured with the ‘impedance measuring means, the
ninth'regression coefficient of the Aabdor.ninal.girth Wi, and the
first regression coefficient of the body impedance Z, and the
16 twelfth regression constant. ‘
'1‘_he present invention of the visqeral fat détermining 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 cc;efficient of the
abdominal girth W,, a first regression coefficient of the body
impedance Z, and a twelfth regression constant which are obtained i
based on statistical aﬁalysis of correlation between actually
measured values of an abdominal visceral fat cross sectional

2b areaVAobtainedinabdominal tomography of humanbodies of random .



30 sanpl es and val ues of the abdomnal girth W, of the human sanples. and
val ues of the body inpedance Z of the human sanples. In the visceral fat
determ ning device with a weight neasuring function, by 9kpuwht300d a val ue
of the abdom nal girth 5 W of. the subject and neasuring the body '

i npedance Z, an estimated val ue of the abdom nal visceral fat cross
sectional area VA of the subject can be obtained. Therefore, in the
visceral fat determ ning device with a weight nmeasuring. function, in
addition to the abdonminal girth W, t® body inpedance Z can be reflected
10 "in obtaining the estimted val ue of the abdom nal visceral fat cross
sectional .area VA. Furthernore, a visceral fat .determning device with a
wei ght meas%r{nn? f u{]]réti gn of .the present _invention conprises: weight
measuring meaRSrtet REIRIPPR ST EARIOBE gL GiBFR &R of S hgaimatheaer e ct
stands on a SYU 4 r . S f [ nputting personal data-
i ncl udi ng a'ngggdg%dr%l %gi %?%%dwﬁﬁg?gigg&a Zc??ctﬁ)g}ué“ﬁtni Errq':: %%t h of a

torso of a subjecin thel GbceSOX fa@Nde B8R inkNEeSHN GGk 8 H&1&hPr ocessing
unit that stores the personal data and 20 cal culates an estinmated val ue of

an abdoni nal measeeingl fiatt ionodsy ispeitionad valea oYA RS abdignisizhj €Cttrbased on
the persgpal data; a display portion that displays the personal data and a
resul t of 3t hBuehftbalsybieat pad Meppwkinsythteodiatwpetapcedsi ayeahinateaahd 25

body fat ratio,neasurin ans for neasuring a human body 9 March 2004
y value o% thfe gbggm{]nal v:[Lsceral fat %ross sectional area VA of

" the subject can be obtained. Therefore, in the visceral fat
determining devic_e.with a weigﬁt measuring function, in addition
to the abdominal girth Wy, the body impedance 7 can be refiected

19 "in obtaining the estimated value of the at;dominal‘ visceral fat
cross sectional area VA.
Furthermore, a visceral fat determiningdevicewith a'weight
measuring function of the present invention compri.ses:
weight measur.ing means for measuring weight of a subject
15 when the subject stands on a measuring surfaée;
input means for ir-xputting personal data including an
apdominal 'girth Wi, 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 calculates an estirr;ated value éf 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 proceséing unit;

and

25 _ body fat ratio measuring means for measuring a human body



31 inpedance Z of the subject through electrodes in contact with termnals
of the subject's body and for obtaining a body fat ratio FAT of the

subj ect based on the measured body inpedance Z and the igdatchedoper sonal
data or part of the data, wherein 5 the data processing unit stores-a first
regression. coefficient of a term (W2 TL age) and 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
actual |y neasured val ues of the abdom rfdl 10 vi sceral fat cross sectional
area VA obtained in abdoninal tonography of human bodi es of random nal e
sanpl es and values of the term (W2 TL . age) obtained by nmultiplying a -

square of an abgoninal ﬁirth W, of the human sanples, the height TL of
the human sanPP8¥enGhd thdhggahsrectnEhnmineterifidesatn Gratast Wikt t he

t f(W2; . T cai ned by, myl tJ pl yi [ f t bdomi nal
o e OIS B PP 88 BRSO

body fat ratiret FAFaA of NI LS B%é@%na\gﬁl%'me_a\gﬂ?:gdi%&ﬁ?ﬁ%&%&% gt 'S

personal data of sex is "male" 20 through the input nme

processi ng ufi 4ndaheul @it edt herRefailnased ovapaer oft the RA9MKaeMi Scer al
fat cross sectional area VA of- the nale subject based on a value of the
abdoni nal & gi rt hty¥ dta peopessingubpétt staresabuéinst tfwgyrageioh the mal e
subj ect inputted through the input means, a value of the-body 25 'fat ratio
FAT of the nfPeFEUHiedtt hedisifitdd (Wit hTu nagPod@pdf at £brihrneyregeion

coefficient of a term (W,? » Ty * FAT), and a thirteenth regression
constant which are obtained based on statistical aﬁalysis of
correlation between actually measured values of the abd-ominal
10 visceral fat cross sectional area VA obtained in abdominal
tomography of human bodies of random male samples and values
of the term (W2 . 'i'L * age) obtained by multiplying a square of
an abdominal girth W, of the human samples, the height Ty of
the human samples, and the age of the human samples and valugas.
16  of the term of (W52 e Ty, * FAT) obtained by multiplying a square
of the abdominal girth W, of the human samples, the height Ty
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 estimatedvalue of the abdominal visceral fat cross sectional
area VA of the male subject based on a value of the abdc;aminal
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

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



32 ratio nmeasuring 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 tha&aMadeh 260dj ect is
nmal e, the present invention of the visceral fat determining device with a
wei ght measuring function is based on the fact that the abdoni nal visceral
fat cross sectional area VA is deeply correlated with the terms (W2 TL
age) and (W2 TL-- FAT) representing the physical characteristics..
Therefore, the visceral fat determ ning 10 device with a weight neasuring
function stores a first regression coefficient of the term (W2TL-age), a
first regfeSS|on ..coefficient of the term (W2 TL FAT), and a
thirteenth Ere35|on constant which are obtai ned based on statistical

anal ysi s of 6% PSET O Wt HRe fAFRY qRgEesrien ¢arEEicismy; Ak the

abdom nal cro ectional area, VA obtained in_ abdom nal
t omogr aphy o? ﬁfj?rgﬁ bodi EE dfs}P #1 ﬁ%?’éeSsséﬁf}lc@?f%hﬂle%?fjége(ﬁerﬂ‘he term

(W2  TL agen20fr,t.htyungng nale he term (W.2TLFAT)
of the human r?al eTLsarrp.I‘I?es BSB% nﬁ?ﬁ%gﬁﬁ%gﬁégéwfhceonastl%aom nal girth W

and a value 20 If théeaheitghtt fie stbider M@ 18)HIRCHra 6 thinyBASEH NY t he
body fat rati o FAT of the nmal e subject, an estimated value of the
abdoni nal ® vi ¥t &hgIvifsgerat deg @%t%ﬂr@mhga@%adefmmh Bheemlten&mgraut_; can be

obtained. In th% case that the Sugtai(:t is male, in the visceral fat
det er mi ni ng HRAEEPWH aﬁeﬂe‘?’bﬁf’e Suthag '?%é?f‘%‘hln%vaﬁc‘é%ﬂ Hated val ue

of the abdondnals ¥iaGehah 4Rk ¢ 28%85Y 8k 2B 30% crms (i,

* age) and (W 2+ Ty~ FAT) representing the physical
characteristics. Therefore, the visceral fat detei:mining
10 devicewitha weight measuring function stores a first regression
coefficient of the term (W, Ty - age), a first regression
coefficient of the term (W2« Ty * FAT), and a thirteenth
regression constant which are obtained based on statistical
analysis of correle-xtion between actually measured values of the
15 abdomlnal visceral fat cross sectional area VA obtained in
abdominal tomography of human bodies of random male samples and
. values of the terrq (W2 e+ Ty, age) of the human male samples and
values of the ferm (W2 e Ty - E‘I-}T) of the human-m-ale sampleé.
By inputting a value of the abdominal gi-rth Wi and a value
20 of the height T, 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 sectional areaVAof themale subject
can be obtained. In the case that the subject is male, in the
visceral fat determiningdevice witha weight measuring function,

26 an estimated value of the abdominal visceral fat cross sectional



33 area VA of the male subject is nore accurately obtained. Furthernore, a
visceral fat determning device with a weight nmeasuring function of the
present invention conprises: weight neasuring neans for $gasghRoge wei ght of
a subject when the subject stands on a measuring surface; input neans for
i nputting 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 unit that stores the personal data
and 10 cal cul ates an estimated val ue of3an -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 result of the cal culation
performed by the data processing unit; and 15 body fat rati o measuring

neans for nedstti Wy o RlreRodPPifpedehdw e aecyrrtedybphtaingd-ough
el ectrodes tnco t wth _term na f. the subject'.s body and for
obt ai ni ng ahbodygﬁéghe%ﬂg Fbaﬁﬁfcgfaiﬁgggﬁgfﬁﬂinﬂéﬁﬁé lSﬁ“ﬁﬁéaﬁﬁﬁéﬁ?éd body
i npedance  Zpegfgh e fhﬂe{:'£$r‘?c!>fp%§gﬂﬁésé%ac&%n@éntpﬂé c%]fng%{e‘§ éliat a, wherein

20 the data processing unit stores second regression cient of the
term (W.2TLage) , waifht teabaging weas £nehbhsasnly abifihe Jrodysdiplediati o FAT,

and a fourteenth regression constant which are obtal ned based on
statisticél wWhelydis spbjecorsteinglsi on detessemningtualfagereasur ed val ues of
t he abdom nal 25, visceral fat cross sectional area VA obtained in abdom nal
input means for inputting personal data including an
. abdominal girth W, that is a ci.rcumferenti,al léﬁgth of a torso
- of the subject, height, weight, sex, and age df the subject:;
a data processing unit that stores the personal data and
1(_) calculates an estimated value of an abdominal visceral fat cr;:ass
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
15 body fat ratio measuring means for measuring a human body
impedance Z of the subject through electrodes in contact with
terminals of the subjec;c’s body and for obtaining a bédy fat
ratio FAT of the subject based on the ﬁleasured body impedanqé
Z - and the inputted personal daté or part of the data, wherein
20 the Qata processing unit stores a second regression
coefficient of the term (W.®+ T+ age), a fifth regression
coefficient of thebody fat ratio FAT, and a fourteenth regression
constant which are obtained based on statistical analysis of

correlation between actually measured values of the abdominal

26 visceral fat cross sectional area VA obtained in abdominal



9 March 2004 34 tonography of human bodi es of random fenmal e sanples and
values of the term (W2 TL , age) obtained by multiplying a square of

t he abdom nal girth W.2 of the human sanpl es, the hei ght 9faroh 200 hunman .
sanpl es, and the age of the human sanples and values 5 of the body fat
rati o FAT of the human sanples and in the case that inputted subject's
personal data of sex 1is "female", the data processing unit calculates the
estimated value of the abdomi nal visceral fat cross sectional area VA of
the femal e subject based on a val ue of dshe abdominal girth W. 10 of the
femal e 'subj ect, a value of the age of the fermal e subject inputted through
t he. i nput nmeans, a value of the body fat rati-o -FAT of the female subject
measured with the body fat ratio .npeasuring nmeans, the first regression
coefficient &PrpHEapky of (Wran Hediesged 'ranttie feinabe smegiessinanvabedd i ci ent
of the term (W2 15 TLFAT), and the fourteenth regression constant. The
present i nvefi bRe Jreifh &y i siaerage f gbtafistast hy Muigigdviee a withre ofi ght

measuring fu i i sed qn the.fact that the abdonm pa] visceral fat
cross secti o%gll\t:j %?ded_"%\?%i %rtglegbl yt t%‘oer PaPal S8 0¥ gﬁ'@ F%’r?ﬁ"( WePE TL  age)

and the body thathundln Sadr FFATaRE t%@eagI&EIE'&eSHm&%?mgi‘@s Yhacel Aled at

determ ning device stores a second regression coefficient of the term (W2
TL age) bandfathe fisdiy €gresstion raebfi chemumah $dvpileedynfat rati o FAT,

and a fourteenth regression constant which are obtained based on
statistical anal §8iheofagerihatatnputird webhect/tsupkkyomelasiatedo Fesal ues of

t he abdom nal \AitSCeliaL f%t §r.oss sectional area VA .
is “fema €”, the data processing unit calculates the estimated

value.__of the abdominél visceral fat cross se.ctional area VA of
the female subject based on a vaiue of thc-;. abdominai girth Wy
10 of the female subject, a value of the age o;E the female subj ect
inputted thrdugh the input means, -a- valué of the body fat ratio
‘FAT of the female subjef-:t measured with the body fat ratio
,measuring means, the first regreslsion coefficient of the term
(W2 + TL‘- age)’, the first régréssion coefficient of the term (Wy2
15 * Ty, » FAT), énd the fourteenth regression constant.

. The present inventionof the visceral fat determinir.xg 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 term (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 (WI-,2 * Ty * age)
and a fifth regression coefficient of the body fat ratio FAT,
and a fourteenth regression constant which are obtained based
onstatistical analysisof correlationbetweenactuallymeasured

25 values of the abdominal visceral fat cross sectional area VA



9 March 2004 35 obtained in abdom nal tonography of human bodi es of random
femal e sanples and values of the term (W2 TL age) of the human femal e
sanpl es and val ues of the body fat ratio FAT of the hunarg Marchl2804sanpl es.
5 By inputting a value of the abdom nal girth W.,, a value of the height
TL, and a value of the age of the femal e subject and by neasuring the body
fat ratio FAT, -an estimated' value of the abdom nal visceral fat cross
sectional area VA of the fenmale subject can be obtained. As described
above, in the visceral 10 fat determ nidg device with a wei ght neasuring
function, in the case that the subject is female, an estinated val ue of
the abdom nal visceral fat cross sectional area VA is nore accurately
obt ai ned. Furthernore, the visceral fat determni-ng device with a 15

wei ght neasur9HGiPGAdrEbACR IR IeonagspPhY PEdusae hotdhes of mendes Eemated val ue
of an abdoniqgl isceral fat cross sectional area VA of the subject can be
obt ai ned wi t i XBEEIBH BHUES Yot terBd¥eer Ta orItheidde hwpmtenntect i on

termof the seo9ts dudeySusast thggﬁhgsftaggéatvx%yﬁ'n’f he ﬁ@%ln?aa‘r}ef?m?le? | ect ed

characteristics of the subject suc e and ‘sex. can
i n obtai ning dar@ieesti mat ed value of the abdom nal visceral fat cross
sectional area VA of the subject. In this case, the estimted value of an
abdomi nal bvi scer &y {mputdiogsa yetué arfatharataoMAnal dilrehsmbj£e138 €8n be
corrected with the age, the sex, or both of -them
the height {., and a value of the age of the female subject and
. by measuring the body fat ratio FAT, an estimated value of the
abdominal visceral fat cross seétional area VA of the female
subject can be obtaineq. As described above, in the visceral
10 fat detexrmining device with a weight meésuring function, in the
case that the subject is female, an estimated value of the
:abdomiﬂnal— visce_ral fat cross sectional area VA is more accurately
‘obtained. |
Furthermore, the visceral fat determining device with a
16 weight measuring function can be configured such that the
estimated 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 characterist':'.Lcs of the subject
such as age and sex can be well reflected iﬁ obtainiﬁg the
_ estimated value of the abdominal visceral fat. cfoss sectional
area VA of the subject. In this case, the estimated value of

an abdominal visceral fat cross sectional area VA of the subject

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



9 March 2004 36 Furthernore, the visceral fat determ ning device with a
wei ght neasuring function capable of providing an estinmated value: of the
abdom nal visceral fat cross sectional area VA can be cdfaghr2®d4such t hat
a plurality of ranking levels are in i -advance defined based on a
plurality of standard values for the abdom nal visceral fat cross
sectional area VA, and the estimated value of the abdoni nal visceral fat
cross sectional- area VA is displayed on the display portion in accordance
with a plurality of the ranking levelss 10 In this way, since the neasured
result given as the quantitative information of the abdom nal visceral fat
cross sectional area VA can be visually grasped through a visually graded
scal e on the display, understandi ng.of the obtained abdom nal visceral fat
cross sectional - Breghepmoee otk vdgseopl i dptetmbriny devibe witdcer al f at
determ ning deyice with  a weight neasuring function capable of cal cul ating

t he esthateHeygéﬁ!ﬂ?%ﬁPf%ﬁ% %ﬂﬂﬁﬁﬁ?ﬁa?aRﬂQ$?eP5I??%ﬁiqéPaséns%ﬁﬁ#Wﬁﬁﬁﬂ area VA
e e P B bdbig) B, 230 U8 CONLIOUL A ST 1AL, 201 ur Al T 1Y

of ranking levels are.1n advance detfin ased on"a’p

standard val ygscdrari gubedBMon @R&: 11§18V Pfy (2 SHPI APl ebrS1s Al 3Phayed on

the display portion in accordance with the ranking I|evels. Furthernore,.
t he vi sceb al aflwanaetef Mai bgsebvh Gepaitdl ity s SMiddRASATINYFEHRGEI Oon can
be configured such that in 25 addition to a plurality of ranking | evels of
the BM to bébgqminalvisceralfatcrosssectionalareaVA,andtheestimated
value of the abdominal-viséeral-fat cross sectional area VA is
displayed on the display portion in accl:ordance with a plurality
of the ranking levels.

10 In this way, éinqe the measured result given as the
quantitative information of the abdominal viscgral fat cross
sectional aréa VA can be visually graspéd through a visually
graded scale on the display, understanding of the obtained
abdominal viscefal fat cross sectional aréa\ﬂ&becomes easier.

16 ' :Furthermore, the ﬁiéceral fat determining device with
aweightmeasurinéfunctioncapableofcalculatingtheestimated
value of the abdominal visceral fat cross sectional area VA based
oncorrelationwiththe BMI canbe configured suchthat aplurality
of ranking levels are in advance defined based on a-plurality

20 of standard valueslfor the BMI, éﬁd-the BMI of the éufject is
displayed on the display-portion in accordance with the ranking
levels.

Furthermore, the visceral fat determining device ﬁith

_a weight measuring function can be configured such that in

26 additipn to a plurality of ranking levels of the BMI to be in



9 March 2004 37 advance defined based on a " plurality of standard val ues
for the BM, a plurality of ranking levels are in advance defi ned based
on a plurality of standard values for.the abdom nal vi sc&rMirchfat4 cross
sectional area VA, and in addition to the BM of the -subject, the obtained
estimated val ue of the abdom nal visceral fat cross sectional area VA of
the subject is also displayed on the display portion in acqordancé wth
the ranking levels. Furthernore, the visceral fat determ ning device with
a wei ght neasuring function capabl e of 3btaining the estimated 10 val ue of
t he abdom nal visceral fat cross sectional area VA based on correlation
with the BM can be configured such that a j udging standard value is in
advance defined for each of the abdomnal girth W,, the BM, and the
abdoni nal vi S6¥PAFe PafivsdbasedepimRipralityaof/atandardpetney fof thesubj ect
of values of the abdom nal girth

is judged b [ 15 of
W, the e - 2ta 4 RESER N s e G0 € ae BnoebraBeeidacarodasadia of 1 he

subj ect withpea £t ' i s defined.in, advance.

Furt her nor e, theq?ﬁgg%%gfg?ﬁ%ggggaegﬁﬁggé%3¥%£%§%f%%%HHHF%'5HV§H@' can be
set to be 25fhorcidie BMtiochQ) £ (8] dneiRkdartia) to2thyipGesalefat cross
sectional area VA, 85 cmfor the abdomnal girth W. of mal e subjects, and
90 cm f or 5t heukbeihri blzg optaired &Yt iafatkdmalleesithi e bBdoditaI el s8] t he
visceral fat _determ ning device with a weight neasuring .function can be
confi gured shdh F4P3e AeSkiAned aver V@saft thesubhecheisghi sandistayebddoni nal

visceral fat oﬁr&%sdisplay po_rtion in accordance with the ranking levels.
7 Furthermore, the visceral fat détermining device with
a weight measuring function capable of obtaining the estimated
10 value of the abdominal visceral fat cross sectional area VA based
on c‘orrelation with the BMI can be cohfigured 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'séctional area VA of the subject
with each of the judging standard valﬁes defined in advance.
- Fu;thermore, the judging standard values to be défined
inadvance canbe set tobe 25 for the BMI » 100 cr? for the abdominal
20 visceral fat croés 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 detefmining device with

a weight measuring function can be configured such that measured

26  results of the weight and the abdominal visceral fat cross



9 March 2004 38 sectional area VA are stored for a certain length of tine,
and anounts. of changes between the stored wei ght which is a neasured
result in the past and the wei ght neasured nost recently9dhatch Beddveen t he
stored abdom nal visceral fat cross sectional area VA which is a neasured
result in the past and the abdom nal -visceral fat cross sectional. area VA
measured nost recently can be obtained. Mreover, the visceral fat

determ ning device with a weight nmeasuring function can also be configure
such that a ratio 10 of .the anbunt of #&e change of the abdom nal viscera
fat cross sectional area -VA to the ambunt of the change of the weight
(the :amount. of the change of the abdom nal visceral fat cross sectional
area VA / the anpunt, of change of the weight) can be obtained.

Fur t her nor e, SECEIIRAINEERR YR ae BEpEet for aseababmeienath of5ting, landbar

vertebrae of &Q&hgybkeﬁt can, be used as the abdomnal girth W.. In this
way, use of [he ApddnCHANIGE PEHSRP bt aFrked ¥e19Hevpirh fo@ mefsutied subj ect

enabl es to optakiy %aﬁﬂi%%srtegg%t%sEag?ﬁ\%ée%ea%%régln%tsf_dtr%‘(.éé ];‘(k,l“%ﬁl\éls]scle:{ gl .

fat condition of the subject. rre scriptrono s]
-(a) is a pebspssdn YRe \ito¥e®abaBnExAITRE ScOf 18 £ Y %Q%Eg!secfti%ngfta 1 NI Ng

device with a weight neasuring function; Fig. 1 (b) is a view representing
an exanpl @ oYAavhdichpliaya 2teegfurebervssiderial thatpaat end phéhriRwieaI1wi th a
wei ght neasu{riggeral fat cross secﬁional area VA mea d '
. . _ _ sured most recently can
be obtained.
Mbreover, the viscerél fat determining device with a
weight measurihg function can also be configure such that a‘ ratio
.10. of the amount of the change of the abdominal viscerc;xl fat cross
sectional area VA to the amount of the change of the weight (the
. samount of the change of the abdominal visceral fat cross sectionelll
area VA / Ithe amount of change of the weight) can be ob£ained.
Furthermore, a circumferential length of an abdomen at
16 4th lmnbar vertebrae of the subject can be ﬁsed as the abdominal
girth w;.
"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 wi.th a welght measuring function;
Fig. 1 (b) is a view representing an example of a display

26 of the visceral fat determining device with a weight measuring



9 March 2004

a signal processing in the viscera

39 function; Fig. 2 is a schematic block diagramrepresenting
fat determ ning device with -a wei ght

measuring function; 5 Fig. 3 is a flow chart representing March2atpl e of

procedur es
area; Fig. 4

is a flow chart representing an exanpl e of procedures

required to neasure various kinds of cross sectional areas at 10 a

abdom nal po

val ues for obesity.

rtion; Fig. 5is a table representing a set of judging standard
[ Best Mode for Carr§8dng Qut the Invention] A preferred

enbodi ment of the present invention will be described referring to

1-5. Fig. 1
measuring fu
determ ni ng
present 20

det er m ni ng
wei ght neas
stands on a

shows a visceral fat determ ning device with a weight
gétlon 10 (hereinafter, referred to as "visceral fat
< é°n10") as an exanple of a preferred enbodi nent of

nventd p ective view of the visce
devi ce%QO j'lsh% S\ﬁhge é}; qaé’l‘:ia‘i.f WRNT TRE SFERLLRY POSEBRDY i
LR oG L ARSI LAl s RURLECK IS, Bopl

nmeasuring surface 3. Specit

the neasuri ngnesuisntaicg Buickigrasured in such a way 9 March 2004

5

10

15

Fig. 3is a flow chart representing an example of procedures

.required to measure an abdom nal visceral fat cross sectiona

n

Fi gs.

t he
ral fat
i sing
bj ect
j ect on

required to measure an abdominal visceral fat cross sectional

area;

Fig. 4 is a flow chart repreéenting an example of procedures
required to measure various kinds of cross -sectional.areas at
an abdominal portion;

Fig. 5 is a table representing a set of judging standard

wvalues for obesity.

[Best Mode for Carrying Out the Invention]

A preferred embodiment of the Ppresent invention will be

" described referring to Figs. 1-5. Fig. 1 shows a visceral fat

20

determining device with a weight measuring function 10
(hereinafter, referred to as “visceral fat determining devicel
107} as an example of a preferred embodiment of the present
:anentlon Fig. 1 (a) is a perspective view of the visceral
fat determining device 10,

The visceral fat determining device 10 cémprisin;g weight

measuring means for measuring weight of a subject when a subject

‘stands on a measuring surface 3, Specifically, weight of the

25

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



40 that a load cell (not shown) provided inside the visceral tat
determ ning device 10 detects the weight and then the detected result is
digitized.. Furthernore, the visceral fat determ ning dew Blarch®00g capable
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 including abdom nal subcut aneous
fat. 10 Furthernore, with the visceral 4at determ ning device 10, BM
whi ch has been conventionally used as an index of obesity |evel can be
al so obtained. The BM is to be obtained through -a well-known fornula
devel oped based on the subject's height and weight as part of the personal
data as desctBEP Il@eérceldis (Tt shoyedretovigeddbtsids hhagideerad ffk i s

provided with L an-pperation rtion 7.including a plurality of keys to. be
used for in%&??ﬁ’l ?ch%qugéjlel}@ﬁslté‘tet‘é?’ﬁh Al $eBrtheTetrefied t hese

keys, the persQppl da . enting physical characteri'stics of the
subj ect can be ?nput‘tte(%gr&?%%?her words 20 a plurality of keys necessary

for inputting therpeisonske ot ﬁ%@epép\@aqegptgptﬁniing’ aLhecQPFY ald on
portion 7 corresponds to serve as neans for inputting the personaﬁ dat a.

The persohal cdntlald of bbthnpidd edfonhat iidneraliaeara) visteradetef gieniyg devi ce
10 i ncl ude height and wai st size (hereinaf ter, 4 25 referred to as
"abdoni nal -gFthe‘)t 8FCh R Fubpeinatessvalue of an abdominal visceral fat

Cross sectionél area VA which is a cross sectional area of the |
visceral fat at the abdomen and a total abdominal fat cross
sectional'areé WA including aﬁdominal subﬁutaneous fat.

10 Furphermore, with the visceral fat:determining'deviée 10,
“BMI which has been conventiohally used as an index of obesity
-level can be algo obtained. The BMI is to be obtained through
-é.well—known formula develbped based on the subﬂect's height
and weight as part of the personal data as described later.

16 ‘The visceral fat determining device 10 is.pro%ided 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 physical.
.characteristics of the subject can be inputted. In other words

?0 a plurality of keys necessary for inputting the personal data
are provided. That is, the operation portion 7 corrésponds to
serve .as means fo; iﬁputting the personal data.

The personal data to be inputted into the viscerai fat
determiningdevice10includeheightandwaistsize(hereinafter,

R *
26 referred to as “abdominal girth”) of the subject. As the



9 March 2004 41 abdominal girth W., a circunferential |ength of an abdonen
at 4th lunbar vertebrae of the subject is preferred because it is

strongly correlated with the state of the visceral fat ofo N&eh2e0dject. 5
Furthernore, the personal data to be inputted may al so include a thickness
of abdom nal subcutaneous fats of the subject, which can be neasured using
a nunber of well. known subcutaneous .fat thickness neasuring nmeans such as
a caliper, an ultrasonic probe, and so on. 10 Mreovér, the thickness of
‘abdom nal subcutaneous fat s —of the sulject to be inputted into the
visceral fat determining -.device may be the value at the side unbilica
region, the value  at the iliumupper-part, the sumthereof, or an average
of the sum Furthernore,.in calculating the abdom nal visceral fat cross
sectional ar @RIVAINGS gdEtl Wibetl digrerfedentiigl Margtheqfiiari phydoagm zof an

human body i ance Z and a body fat ratio FAT of the subject is to be
used, val uesqg?q?ﬂ%a%38§g%ﬁ?§dﬁﬁe@?saﬂﬁﬁ%és Poderrat hegauserdT igf t he

subj ect can Qe,LRPH 1§ : Q operation portion 7. |In other words,
known val ues of t%eg bogf/&.f%%pléggéﬁ}get %ﬁa % RE %begylfg?r?]atf% ?—'ﬁf‘h@f t he
subj ect obt ak@Bglecte]l sewhere can be inputted through the operation of the

operation portion 7. The operation portion 7 is provided with a plurality

of 25 ke§s suchFastierselrect tlon peeypohal &Aleebi By irdpaitkeaf ndfanRey sonal
. includea thickm_ass of abdominal subcutaneous fat s of the subject,
which can be measured usincj a n'umber of well known subcuta-neous
fat thickness measuring means such as a caliper, an ultrasonic
probe, and so on. |
10 Moreover, the thickness of abdominal ,subcuﬁanéous fat s
of the subject to be inputted into the visceral fat determining
device may be the value at the side umbilical regiion, the value
‘at the ilium upper pazl:t, the sum fhereof, or an average of the
sum. ' |
15 Furthermore, in calculatingthe ai:dominal'visceral fat cross
‘ sectional area VA, as described later, if formula requiring data
. .o:{:f 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 ;an
'20 operation portion 7. In othér words, known values'of the body
impedance 2 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



9 March 2004 42 data and nuneric keys for inputting values. Furthernore,
the operation portion 7 is also provided with an OV OFF power switch for
turning on and off the visceral, fat determ ning devi ce '9Marcapoosan

i npedance neasurenent 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 measurenent nodes can be selected for

t he abdom nal visceral .fat cross sectional area VA In. accordance with
the selected node, a corresponding nmed@8urenment routine such as a first 10
nmeasurenment routine and a second neasurenent routine that will be '

descri bed later is executed. A display portion 8 displays various kinds of
t he persgnal ggta j nputted through the, operation portion 7, a neasured
value of th&® iad‘rﬁ*f‘ Tt CakO%T deTotnRME B valatesu| diuwdkheroare hdhienput t ed

15 personal d weight value, a ||, as information .associated
with the. abdgﬁggﬁﬁ% é‘g&gtrl\ag?‘ R aé?%%"&‘i?‘ﬁhléﬁ‘ g QL OFE pawer switdh s a

vi ew of an exappderahqgt i t P 1. . In Ei.g. 1 (b),
a measured result of ?hﬂﬁgghﬁdjﬁﬁhﬁ&is}v&?&gr%@ ?é{:‘g%lodslgﬁsg%ﬁ%ené‘lo area VA
i s shown as aoHassiifpedahce acplsukahédty s2hreanki AgdBYebs. sdhaseqi adi cat ed
by 8 a, 8 b, and 8 c in Fig. 1 (b) are ranking bars representing the

ranki ng | vefrgasuyensngofls hipedpectt bralainpeadringe s tariss eefiaakd iateadvance for
the BM and the gbdqm nal visceral fat.cross 25 sectional area VA and then
conpared with maglé FrgLey&dthsthe operation portion 7, a plurality of

measurement modes can be selected for the abdominal visceral
fat cross sectional area VA. In-.accordance with the selectea
mode, a correSp.onding measurement routine such as a first
10 measurement routine a'md_ a secqnd measurement routine that will
be described later is executed.
A display portion 8 displays various kinds of the personé.l
data inpﬁtted through the'operati-on portidn 7, a measured value
.of the weight, and a value of the BMTI calculated from the inputted
16 personal data and the weighf value, as well as information
.associated with the abdc;minal visceral fat cross sectional area
o .
. 'Fig. 1 (b) is a view of an example of the display on the
display portion 8. 1In Fig. 1 (b), a measured result of the
20 abdominal visceral fat cross sectionél area VA is shown as
classified in a plurality of ranking levels. Those indicated
by 8 a, 8b, and 8 c in Fig. 1 (b) are ranking.bars representing
the ranking levels . Apluralityof standérd values are defined
in_ advance for the BMI and the abdominal visceral fat cross

2b  sectional area VA, and then compared with measured values of



9 March 2004 43 the BM and the abdom nal visceral fat cross sectional area
VA.  And, then, which ranking levels the neasured values of the BM and

t he abdomi nal visceral fat cross sectional area VA of th® Msuhjpood are
classified to is determned and di splayed. 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), level indicators 8d and Be can
al so be' displayed. The level indicatod8 .8d and 8e _ 10 can be correl ated
with specific synptons related to the visceral fat. For exanple, if a value
of the abdom nal visceral fat cross .sectional area VA of a person is

| arger. than 100 : ‘a | u of ,the BM. of the person is higher than
25, then, thégﬁgﬁg‘a}?do{‘&?% O'Ef‘?an]i EEPFSE A Sy GERES S6°bioredEea Wher ef or e,
the | evel 15ziadigator. S t respond.to.100 for the
abdoni nal vfhlslg'ert gl%f z;rth%gpor%és/n@ggt?%?%% gl?egt ub7d V58S P%%%%M . As

shown in Fi gand he Sh&didning fodRAasEE€EAoe8Ubdcalhah Ned A5aa, Fygat i tative
val ue in accordance with ranking levels or displaying the neasured, result

i n accor danceuliddt sysaptbassidfied?0o phs sidtkenthsases di spraydi.ch the person
m ght be suffering can allow visual, stepwise, and lucid interpretation of
g ferl o Stepwt ; L erpr et al
the resul¥s 2¢%p rerafibe axapRle od vebalyuFéd. ekl + thiRefieplanghoesFi g. 2, a
bl ock di agra gte%gsen]}ieng sjé'l?nal_ Rr,ocless,i ng in the visceral fat
det ermi ni ng devi cES1HP T H&stFT FOdomiB8L \HSchtat t {Afe STBFS SatdeRRLons can
be perfornmed;hy, ¥a08Fathe subject corresponds to the ranking bar 8 b.
Furthermore, as shown in Fig 1 (b), level indicators 8d
and 8¢ can also be displayed. The level indicators 8d and 8Se .
10 canbe correlated with specific symptoms related to the visceral
fat. For example, if a value of the abdominal visceral fat cross
.sectional area VA of a person is larger than 100 cr?, 6r a value
gf the BMI of the person is higher than 25, then, the person
may be clinically diagnosed to be ohese. Therefore, the level
15 ind:':cator Be may. be set to correspond to 100 crriz for the abdominal
visceral fat cross sectional area VA or to 25 for the BMI.
As shown in Fig. (b}, displaying a measured result obtained
~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.
Referring to Fig. 2, a block diagram representing signal

processinginthe visceral fat determining device 10 is described.

26 Various types of calculations can be performed by a data



9 March 2004 44 processing unit 12 including a central processing unit
(CPU) 14 and a-storage device 15. The storage device 15 stores the
personal data inputted through the function keys provi d€dvsichl200he
operation- portion .5 7. The storage device 15 al so. stores wei ght data
measured through the weight neasuring nmeans. Furthernore, once estinated
values of the BM and the abdom nal visceral fat cross sectional area VA
are obtained, they are also stored in the storage device 15. Furthernore,
the storage device 15 stores an operatiepn 10 .instruction routine including
procedures necessary for giving 'the subject required gui dance and
instructions on how to operate .the visceral fat determ ning device 10
and nmeasurenent routines |nclud|ng procedures for, calculating BM, the
body fat ratiRFOIEAFINaritNithd2ebndlnstiod y alenggadfprdresabdommal (cPSreral fat

cross 15 sectjponal, area VA. The_ neasurenment routines include a first
measur enent  routiife 2af i e O5Kd T ek ur ement routine as described |ater in

an execution exa sQBr %madg%§%grfgn%§?rege %érugﬁﬁ?ngit§ﬁ¥%qﬂéegﬁas st orage

devi-ce 15 stores a flrst egressron nal
girth W, a secondh'aw esstelon @:@g&fdﬁv@a&d%tﬂftw%p@?geifwgalo Q&th W, a

third regreSS|on coefficient a3 the abdomnal girth ourt

regressi o coef Thesentagahiofickhs adkdarbpat wgighiaa meaaé‘urfeafthﬁ:eagﬁs sion
coefficient a5 of the abdomnal girth W.,, a sixth regression 26 coefficient
a6 of the abdﬁ%ﬁﬁﬁﬂ9W$WQ?ﬁuV&ngEGEQWenﬁhrthWMQﬁﬁunnceestlmatedvalues

of the BMI and the abdominal visceral fat cross sectional area
VA are o_btained, they are also stOJ::ed in the storage device 15.
Furthermore, the storage device 15 stores an operation
10 instruction routine including procedures necessary for giving
the subjeqt requi_red guidance and instruc'tions on h_ow 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 sedtional area VA. The measurement routines include a first
measuremeht routine and a second measurement routine as
described later in an execu;ion example of the measurement
routines. |
Furthermore, the storage device 15 storesa first regression
20 coefficient a; of the abdominal girth W,, a second regression
coefficient a; of the abdominal girth W, a third ;:egression
coefficient az of the abdominal girth W., a fourth regression
c_qeffi_cient ag of the abdominal girth W, a fifth regression
coefficient.as of the abdominal girth Wy, a sixth regression

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



9 March 2004 45 coefficient a7 of the abdomnal girth W,, a eighth
regression coefficient as of the abdomnal girth W.,, a ninth regression
coefficient a9 of the abdominal girth W, a first regressdblarchc@8fifi ci ent
fl of the first abdom nal girth index, a second 5 regression coefficient f2
of the second abdominal 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 -b4 of BM, a first
regression coefficient dl1 of the. bodwsfat rati o FAT, a second regression
10 coefficient d2'of the body fat ratio FAT, a third.regression

coef.ficient d3 of the body fat ratio FAT, a fourth regression coefficient
d4 of the body fat ratio FAT, a fifth regression coefficient d5 of the
body fat raticoeFRilcientf ay off therabsiombdnal chetthi @i.enteightdf répeesdiakness of
abdom nal subcutanpeous fat 15 s, a second regression coefficient e2 of the
t hi ckness -of SO8hHbTHSTN 28 @fc thanthirpingd gireh thi rd Hagheserbas T i ci ent

e3 of the thickpess, of abdam nal ,subcutanepus fat s first regression
const ant cl,cgeggEﬁﬁﬁ?trgéf S§B8na%é§ﬂ§P3§tgt§§15&th?r€}rsﬁe§?g§%? tonst ant

€3, a fourt Nehess RN (LRS! £ e AphbhilaPUiLelr 238,00 £QUSLARL €5, a

sixth regression constant c6, an eighth regression constant c

el event h begregséfni@pséBflici®ht, £,00f kel fdddnHefHRRTnAD FGREL e 12, a
thirteenth regrgssion constant c13,  and a fourteenth regression constant
cl4. Furt her aAofEst rheretvrageodeficientSbspOrRl aaf semind eggessiiom 25

coefficienthl for, the ternlgv12 TL FAT) obtai ned by nultiplyiqﬂ
coefficient b; of BMI, a third redression coeff_lcient bs of BMI,

a fourth regression coefficient by of BMI, a first regression
coeffiéient d; of the body fat ratio FAT, a second regression
10 coefficient d; of the b<.)c1y' fat ratio FAT, a third regression
coefficient d; of i;_he body fat ratio FA‘f, a fourth regression
"coeffic;‘.ent ds of the body fat ratio FAT, a fifth regression
‘coefficient ds of the body fat ratio FAT, a first regression
coefficient e; of the thlickness of abdominalr 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 constant ¢, a second regression constant ¢,, a third
regression constant c3, a fourth regression constant ¢y, a £ifth
20 regressionconstant cs;. a sixth regression constant cg¢, an e.ighth.
regression constant cg, an eleventh regression constant ci;, a
twelfth regression constant cCiz, a thirteenth regression
constant c¢i13, and a fourtee;nth regress'ion constant ci4.

Furthermore, the storagedevice 15 stores a first regression

256 coefficienth; for the term (W;? + Ty * FAT) obtained bymultiplying



9 March 2004 46 a square of the abdom nal girth. W2, the height TL, and
the body fat ratio FAT-and a first regression coefficient il for the term
(W2 TL age) obtained by nultiplying a square of the algddaicha@004girth
W.2, the height TL, and the age. Furthernore, the storage device 15
stores a second regression coefficient i2 for the term (W2 TL age)
obtained by nmultiplying a square of the abdom nal girth W.2, the height
TL, and the age. These regression coefficients and constants al, a2, a3,
a4, 10 a5, a6, a7, as, a9, bl, b2, b3, &4, cl, C, c3, 4, C5 GC6, C8, (9,
Ccio, C11, C12, C13, c14, dI, d2, d3, d4, d5,-el, e2, e3, fl, f2, gl, hl,
il, i2, and it are obtained el sewhere and then inputted into the visceral
fat. deternining device 10-for storage. These regression coefficients and
constants ar & 8@taiaed thesahdenimel digtthoWi’ngher beoghtr &, Spédihki sady y,. t he
actual abdon&pgl visceral fat cross sectional area VA of each of a nunber
of individudPs ¥dCafe PRAGo RF skt cassdopcarddd ai ek 1t foaddietom  the

abdom nal gir W.,,_th t i npedance Z, the body fat ratio FAT, the
t hi ckness of ‘E“Ehd\é\?ﬁ na?eEaﬁ%”ai%oﬂﬁwﬂ'ﬁafw%a Sﬂ(‘)‘aﬂfﬁé’fyh‘é‘i”%g.ﬁl"dq’&%‘bafl each of
the individughstrrg2al e MRAGHECE,, ahBecfd r3fc.regression coefficient al of

the abdom nal girth W and the first regression constant cl can be
obt ai ned By st aFisthealdrg, Coné edtirags el abdenspatedid tacMhgWith the

actual |y measured abdom nal visceral fat cross sectional area
regression coefficient i, for the term (W 2« Ty age) obtained
by multiplying a square of the abdominal girth W%, the height
Ty, E_md the age.'
These regression coefficients and constants ai, az, as, ag,
10  as, as, a7, ag, as, by, by, .b3r bs, c1, €2, €3, Car Cs, Cor Cg, Cop
C10, Ci1, C12, €13, Cuay di, do, ds, ds, ds, €1, €2, €3, £1, £2, g1,
1_1_1, i1, i, and j; are obtained elsewhére and then inputted into -
the visceral fat determining device 10 for storage. .
;I‘hese regression coefficients and 'consténts are obtained
15_ in the folleowing procedure. Sp_ecifically;, the actual abdominal
visceral fat ecross sectional area VA ofAeach of a nurLtb_er of
individuals wh'o are randomly selected ismeasured. Inaddition,
the abdominal girth W, the BMI, the impedance %, the body fat
ratio FAT, the thickness of abdominal subcutaneous fat s, and
20 the height T of ea-ch of the individuals a‘re 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 sectiodnal area

26 . VA. Also, the second regression coefficient a, of the abdominal



25 VA. Also, the second regression coefficient a2 of the abdom nal 9 Mrch
2004 47 girth W,, the first regression coefficient bl of the BM, and the
second regression constant c2 can be obtained by stati stigagahdch 20epal yzi ng
correlation between the abdomnal 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 c¢3 can be. obtai nedttby statistically anal yzing
correlation between the 10 abdominal girth W,, the body fat ratio FAT, and
the actually neasured abdom nal visceral fat cross sectional area VA
Furthernore, the fourth regression coefficient-a4 of the abdoninal girth
W, the secorfthtitbgiesshenfixsds paresttion2cedt illgden BNy, of Hehef BMSt arelyr essi on
coefficient 83 of the thickness of 15 abdom nal subcutaneous fat s, and

the fourth regfeSSCBATESRST AR ?%‘S(Féﬂt Béc?fﬂ?ed‘i’l?fédnﬁﬁ‘ bytsietittteally
anal yzi ng cor, e abdom na t he
t hi ckness of a;r%ég&mglc%%}ggg{g[ ane%'ﬂ%e e aL)cril g%%ﬂbﬂf‘y%%ﬁa@ﬂ'ed

abdoni nal vi smartﬂieaéta;talqgr%ﬁsﬁ.@&&b@df@xlm%&%syéra?@aéf\@%sé Se8P{&natt e Tifth
regression coefficient a5 of the abdom nal girth W, the second regression

coeffici et @2eof VBhe body fat ratio FAT, the second regression
coefficient e2 of the thickness of abdom nal subcutaneous fat s, and the
fifth regressiontettsteant the ehirdbeegbesiivadchbyf Stcienst realfl yhanal yzi ng

abdominal girth W, the first régreésion coefficient dl of the
body fat ratio FAT, and the thizd regression constant c; can
be obtained by statis-tically.' analyzing correlation between the

10 abdominal girth W_L, the body fat ;;atio FAT, and the actually
measured abdominal visceral fat cross sectional area VA.

Furthermore, the fourf.h regr'ession coefficient.as of the
abdominal girth Wy, the second regression coefficient by of the
BMI,'the first regre_ssion coefficient ¢3 of the thickness of

.15 abdominal subcutaneous fat s, and the fourth regression constant
cqcanbe obtainedbystatisticallyanalyzing correlationbetween
the abdominal 'girth W, the BMI, the thickness of abdominal
subcutaneous fat s and the actually measured abdominal visceral
fat cross sectional area VA.

20 What is mor;e, the fifth regr.elassion coefficient as of the
abdominal girth Wy, the second regression'coefficient dz of the
body fat ratio FAT, the second regression coefficient e; of the
thickness of abdominal subcutaneous fat s, and the fifth
regression constant cscanbe obtainedbystatistically analyzing

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

e A



25 correl ation between the abdomnal girth W,, the body fat ratio 9 March
2004 48 FAT, the thickness of abdom nal subcutaneous fat s, and the

actual |y measured abdom nal visceral fat. cross sectional9 Mareh 2007
Furthernore, the sixth regression coefficient a6 of the 5 abdomi nal 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 abdom nal girth W, the BM, the lagdy fat ratio FAT, and the actually
measured 10 abdom nal visceral fat cross sectional area VA. Furthernore,
the seventh regression coefficient a7 of the abdonminal girth W, the
fourth regression coeffici.ent b4 of the BM, the fourth regression
coefficient d&Tofthhdelpesatos abloniRAT subrdtaheousefal s e gires Siten

constant c10 C%I} Qf obt ai ned by 1& statistically analyzing correlation
among the abd§H'A YQ‘FF‘?W&‘*AE?"I?‘P@W%S‘E%%S%Gﬁaﬁsr%tqtéoﬁsﬂ',and@e

t hi ckness of ygbdom nal subcutaneous fat s, and the actually neasured
abdom nal visceral fat cross sectional area VA. Even furthernore, the first

regression coef fighaiMerkdrof £r20stPeh fh$bsaPAPTTNARLE; 9 Lt i ndexy and the

sixth regression constant c6 can be obtained by statirstically correl ating
the first abtdemivedl girthwindex ahimi Pegrdys idnvisiie Aes8URr &f Ahe t he
abdomi nal girth W. by the height with the actually measured abdom nal

vi sceral fat Bl oddesrindnayrersdan\ioeiMlicdent b secbacdody fat ratio

F?-\T,’ and the ninth regression constant ce can be obtained by
_statistically analyzing correlation among the abdominal girth
Wi, the BMI, the body fat ratio FAT, and the actuallﬁ measured
10 abdominal visceral fat cross sectional area VA.

Furthermore, the seventh regression coefficient az of the
_ abdominal girth Wy, the fourth regression coefficient by of the
BMI, the fourth regreésion coefficient d; of the body fat ratio
FAT, and the tenth regression constant c¢;; can be obtaix;ed by
16 statistically analyzing correlation among the abdominal girth
Wi, the BMI, the boc_’ay fat ratio FAT, the thickness of abdominal
subcutaneous fat s, and the actually measured abdominal visceral

fat cross sectional area VA. |
Even fur|ther;nore, the first regression coefficient f; of

20 the first abdominal girth index,. and the sixth regression
constant c¢ can be obtained by statistically correlatiﬁj the
first abdominal girth index obtained by dividing a square of
the abdominal girth W, by the height with the actually measured
abdominal vigéeral fat crosssectional areaVA. Also, thesecond

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



25 regression coefficient f2 of the second abdom nal girth index, 9 March
2004 49 and the eighth regression constant c8 can be -obtai ned by
statistically correlating the second abdoninal girth i nd®Maisha08éd by
dividing a square of the abdominal girth W. by the hei'ght with the
actual | y measured-abdom nal visceral fat cross 5 sectional area VA
Furthernore, the eighth regression coefficient a8 of the abdomnal girth
W, the first regression coefficient j1 for the term (TL2 / Z), and the
el eventh regression constant cll can beg obtained by statistically ,
anal yzi ng correl ation 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 abdom nal girth W, the
first regresdinghtbee¢iglgilemegydsdion thestamedancen bé, obbdiide yyel fth
regressi.on constant cl2 can be obtained by It-statistically analyzing
correl ation a?rFﬁ‘ﬁ@th‘éa]an’dSﬁFﬁ‘alafgi"ﬂt hhe W_ecotnhieabwwmicalzth smdkx he

actually neas red % onlnal Vi scer cross, sectional area VA Al so,
the first r egr SELPBR Sodtidingne SI‘-’t“aFGrc’ﬁ ﬁBetwnem girgh Wraﬁé)the t he
first .regressiontGAehidiad t .20 TL and the
t hi rt eent h regrgsgl on consggi%lt%ﬂci;&%aasﬁlﬂgg gb al ne By g i BE9Y

anal yzi ng 6corseekabh®l awangathe term (W2 TL age), the ter m(W.2. TL
FAT) , and the actually nmeasured abdom nal visceral fat cross secti onal
area VA SpeC| f i Eartyerndre, f thsteigbyh esgjrenstonfddedifenicnt 067 the: -

abdominal girth Wy, the flrs; regression coefficient j, for the
term (Ty2 / 72}, and the eleventh Jéegression constant ¢j; can be
obtained by statistically analyzing‘correlation among the
10 abdominal girth Wy, the term .(Tx.z / 2), and the actually measured
abdominal visceral fat cross sectional area \‘fA.
Also, the ninth.regression coefficient as of the abdominal
gi-rth Wi, the fi;‘:st regression coefficient g; for the impeda{_nce
Z, and the twelfth regressior; constant ci» can be obtaine;:l by
16 statistically analyzing correlation among the abdominal girth
Wi, the impedance 2, and the actually measured abdominal visceral
fat croés sectional area ‘%‘IA.
Also, the first regression coefficient i, for the term (W2
* Ty * ége) r the first regression coeffic-ient h; for the term (WL";
20 * Ty * FAT), and the thirteenth regression constant C13 can be
obtained by statistically analyzing correlation amo‘ng.the term
(WI,2 * 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

26 term (Wp2-+ Ty - age), the first regression coefficient h; for the



25 term (W2 TL T. age) , the first regression coefficient hi for the 9
March 2004 50 term (W.2 TL, FAT), and the thirteenth regression constant
cl3 are statistically determ ned based on human bodi es & March28Bér of

mal e subjects who are randomy sel ected. Mdre specifically, these
coefficients i1, hl, and c13 are, as described later, used 5- in fornula to
cal culate an estimated val ue of an abdom nal visceral fat cross sectional
area VA of a subject in the case that the subject is nmale. The second
regression coefficient i2 for the termgpW.2 TL age), the fifth.

regression _coefficient d$ of the body fat ratio 10 FAT, and the fourteenth
regressi on constant cl4 can be obtained by statistically analyzing
correlation between the term (W2 TL * age), the body fat ratio FAT, and

t he abdonmi nafteviis@ef al: « FAT) crepsistbedhiiohabntlr eagvdssiSpeebhseaid v, ; t he
second regression coefficient i2 for the 15 term (W2 TL age) , the

fifth regres8F8f@YerFict et dabertinendbasnshgn fumapfqdies it agpemhere
fourteenth regr i .copst ant_ c14 re statistically determ ned based on
human badi ejsggfm e“‘zﬁnsﬁ‘%s%‘ s(‘i’ﬁ Oﬁéﬁaﬁaéldg’ﬁ“gi"gce? c%ﬁ%‘ ai"8¥?e?|[?88?rﬂ7c%]e]1yec_t ed.
More specifi ﬁﬂé_&é’coeff‘?@ﬁrﬁ:@e{i' &!,e8hq 'c%’ af@,’ a@%sﬁ:]:éb?&%’at?% q?ssgl bed
|ater, used 20 in fornula to calculate an estimated valué of &n abdomi nal

visceral batiorossndectbondloea YA &ftikatelj §iud Bt AR §88&nidd1at the
subject is.female. in order to deternmne these coefficients fromal to |
the actual | yaeealr-édt ddoni pedtidredennda VAt of rrossbiect iionthe ares

that the subject is male.
The second regression coefficient"iz for the term (W2 T;_,-
"+ age), the fifth regressio.n coefficient ds of the body fat ratio
10 E"AT, and the fourteenth regression constant cj4; 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.
Specifircally,_ the second regression coefficient i, for the
15 term (W.®* Ty - age), the fifth regression coefficient ds of the
body fat ratio FAT, and the fourteenth regression constant ¢y,
are statistically determined based on human bodies of a number
of female subjects who are raixdomly selected. Morespecifically,
' t.-hese coefficient i,, ds, and ¢4 are, as described late?, 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 ji; the
actually measured abdominal visceral fat cross sectional area

26 VA can be statistically correlated with personal data of each



25 VA can be statistically correlated with personal data of each 9 March
2004 51 individual subject by nmeans of a regression analysis. For exanple,
the first regression coefficient al of the abdom nal gi GtMargh 2804' t he
first regression constant cl obtained with respect to al can be obtained
by single regression analysis based on an assunption that the actually
measur ed abdom nal visceral fat cross sectional area VA is exclusively
correlated with the abdominal girth W.. Furthernore, when there is a
correlation between the abdom nal girtsh W.,, other personal data, and
actually nmeasured abdom nal. 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 i s adhdaviduadbtabiect tby aeghs t @megrapbyssichhiagal pengr apby can be
provided with a plurality of different 16 neans such as CT stanni ng, MR

ul trasoni ¢ de&gRBES s tha i raty regrdasiopetdrfifd'cienpahl &f dhepardarimaig
accurate neasurenents of _human abdom nal cross sections. Furthernore, in

det er ni ni ng %ﬁ%h@roaém*tﬁ RSt Fe0aRFETO1 SO St antife ORERANAd Gt hstasReCES
required fog, %aag 'txl nalvzZi ”g%ieh%eg?:ggsﬂé‘%@ahigfs;%apsﬁee gross 20

sectional . ar éa pre er apl y &Fably nore

t han 500. 5Resﬁ%nslsaﬂpﬁgzat%@ekeékcega %M@e%@%%mlﬁhgwsce&%%%%' ng in
the visceral fat determ ning device 1 , data and

cross sectional area VA is exclusively correlated with the
-abd:ominal girth T;WI,. Furthermore, when there is a correlation
: -befweenlthe abdominal girth W, other personal data, and actually
measured al';giominal-visceral fat cross sectional area VA, then
10 'l-;he 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. 7
This tomograiphy can be provided with a plurality of different

16 means such as CT scanning, MRI, ultrasonic diagnosis, and aﬁy
other methods capable of perfor_ming accurate measurements of
human abdominal cross sections. Furthermore, in determining
the coefficielnts from a; to jl-, the number of subjects required
for stas.ttisticallly analyzing the abdominal visceral fat cross

20 @sectional.area VA s‘hould preferably be more than 100, more
preferably more than 500.

Referring to ablock diagram representing signal processing A
in the .visceral fat determining device 10 in Fig. 2., data and
measured values stored in the storage device 15 can be displayed

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



measured values stored in the storage device 15-can be displayed 25 on the
di splay portion 8. Furthernore, the data and neasured 9 March 2004 52

val ues are inputted / outputted to / fromthe central pr@&déyshdg04unit 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 determning device 10 will be described. Wen the visceral
fat determning device 10 is turned on, and the first neasurenent node is
sel ected through the operation portiongg, the first measurenent-routine is
started. First, personal data which .are body specific information 10

i ncludi ng hei ght, . wei-ght, -age, sex, and abdominal girth W. of a subject
are inputted by the subject and stored (Si). Then, the subject stands on

t he wei ght nEabdwsd age doplidoel / antpttieedies ghtranst ineasnined prskaisahgd (S2)

A value of the BM is obtained through the cal cul ati on based on the_height
i nputted 15 PRt% &f prdiderstorase g‘ﬁt’iﬁ%gé Fhedughap $ppubdcdwrotedvigs) . An
esti mat ed vaigefofé;hg abdoni nal ,visceral fat cross sectional area VAis
cal cul ated from+‘hé AbROHRTACSGPLP®  W. (S5). The -value of the BM, the

val ue of the weiglilarand 10565t bt ec yalye of, the abdomnal, yjsceral fat

cross sectional area VA"20 obtai ned above~ are displa o) pl ay
portion’ & (Sb)sceran ﬁ&&@%ﬁnﬁﬁﬁ)ﬁeﬁ&’@@ﬁﬂtmpﬁé alnedipesul kﬁe@%ﬁeSL splayed
e

on the display portion 8, nore than one of the values of the BM,
wei ght, and Yiecegadofitndbteisiodngl déatcecLOSis teaiddbpal and the first

‘measurement mdde is selected through the opération portion '7‘,-
the first measurement .routine is started.

First, personal data which .are b:ody specific information
10  including height, weight, age, sex, and abdominal girth Wy 'of
a subject are inputted by the subject and stored (S51).

. Then, the subject stands on the vieight measurihg surface
aﬁd the weight is measured and stored (S2). A value of the BMI
is obtained through the calculation based on the height inputted

16 in (S1) and the weight measured in (52) and stored (S3). An
estimatt_ad value of the abdominal visceral fat cross sectional
area VA is calculated from the abdominal girth Wy, (85). The

.value of the BMI,l 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 (S5).
in procé_dure (35) , 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 diéplayed simultaneously. In the case that more

26 than of the obtained results are displayed, if the values of



area VA may be displayed sinultaneously. In the case that nore 25 than of
the obtained results are displayed, if the values of 9 March 2004 53 the
wei ght and the abdoni nal visceral fat cross sectional ar&Margin2804

si mul t aneousl y di spl ayed, the rel ationship between the two are grasped
directly fromwhat is displayed on the display portion 8 5 The estinmated
val ue of the abdom nal visceral fat cross sectional area VAin (S5) is
calculated with formula (1). VA=al W.+c1 (1) In procedure (S5) shown in
Fig. 3, the abdomi nal visceral fat crdds sectional area VA is assumed to
exclusively-correlate 10 with the abdominal girth W. of the subject, and
the estimated value of VA is calculated using the coefficients of al and

cl and the gl dom'.ng?l:t %%‘rth W. The fornula (1) may.be replaced by the
fol | owi ng formil HetFiEoifq She @bdegineh vdsretp hfat (Hosseseqtiimnad azgaie of VA

1030 22 W e o8 AL 2 e e,
4T R 2 oo ey e SOt Gl
" portion 8. ' ' ' ‘
b The estimated value of the abdominal visceral fat cross

- séctional area VA in (85) is calcuiated with formula {1).

VA = aj W + e ' (1)

In procedure (Ss) shown in Fig. 3, the abdominal visceral
fat cross sectional area VA is assumed ta exclusit}ely correlate
10 with the abdominal girth WL-of the subject, and the estimated
value of VA is calculated usi-r_xg the coefficients of al alnd cl
~and the abdomirir_;tl girth Wi. The formula (1) may be replaced
.by ttlxe following formulae fj:om (2) to {9} to calculate the

estimated value of VA.

16 VA = az"Wp + by *BMI + ¢ '(2)
_VA=a3'WL+d1'E'AT+C3 . (3}
‘,VA=a4'W;,+b2'BMI+e1's+C4 (4)
VA=a5°W;,+d2'FAA‘T+e2's‘+ Cs - {5)
VA = ag* W, + by *BMI + daz* FAT + cq (6)

20 _ VA = ay;*W, + by * BMI +.d4°FA.T+e3's+clg ("
VA = ag W. + J1° (Te?/ 2) + cn (8)
VA = ag* W, + g1 % + cp2 ' (9)

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

26 based on the assumption that the VA is exclusively correlated



(8) (9) In formula (2), the estimated value of VA is calculated 25 based
on the assunption that the VA is exclusively correlated 9 March 2004 54
with the abdominal girth W. and BM of the subject. In f&Maich2084 , the VA
is cal cul ated based on the assunption that the VA is exclusively
correlated with the. abdom nal girth W and the body fat ratio FAT of the
subject. 5 1In fornula (4), the estimated value of VA is calculated based
on the.assunption that the VA is exclusively correlated .with the
abdominal girth W.,, BM, and thickness ggf abdonminal subcutaneous fat s of
the subject. In formula (5), the estinmated value of VA is calculated 10
based on the assunption that the VA is.exclusively correlated with the
abdomi nal .girth W.,, the body fat ratio FAT, and the thickness of abdom nal
subcut aneous wiith theofabtiheisabjaeth Wi mnkiosnul & (tB), stbfeqsti mated val ue of
VA is cal cul ated based on the assunption that the VA is exclusively
correlated 15 vahf?ﬁ@ll@bHﬂm'ﬁlegw ch1§ll atred hasedtcer the A3 syt idn obt ai ned

by divi d| ng % uare of the height TL2 by the inpedance Z of the
subject. In f Phot ‘(Pg)ls Gt"r?é“éét’?%tcear%ﬁ?éi Bith/she abdgmdpphigdthhased on

Eglh(rat ﬁswng;hg?heﬁatthgzgn&%%ofx ESEJ.SA\I?gj ec%or r elb3%§ ! dzgewu;g; gfoggd?To%al
t he abOYeﬁ whi | eIn'ﬂ’brkalQaf PiNMUlthe estimated value of VA is calculated
based on' f.he assumption that the VA is exclusively correlated .
with the abdominal g:.rth Wy, BMI, and thlckness of abdomlnal :
subcutaneous fat s of the subject -
In formula (5}, the esi;imated value of VA is calculated
10 ba-se& on the assumption that the VA is _exclusively correlated
‘with the abdominal girth W;, the body fat ratio FAT; and the
thickness of abdominal subcutaneous fatls of the subject.
In formula (8), the estimated value of VA is calculated
based on the assumbtion that the VA _is exclusively correlated
16 with the abdominal girth W and the term (Ty2 / Z) obtained by
dividing the square of the height T:% by the impedance Z of the
subject.
In formula (9), the estimated value of VA is calculated
based on tﬁe assumption that the VA is exclusively correlated
20 with the abdominal girth W, and the impedance Z of the subject.
As should be ﬁnder_stood fromthe above, while, in the formula
(1)., the estimated value of VA is calculated based on the
correlation with the abdominal girth. Wy, in the formulae .from

{(2) to (9), the estimated'value of VA is calculated based on

26 the correlation with a plurality of terms of the persoﬁal data.



(1), the estimated value of VA is calcul ated based on the correlation with
the abdomnal girth. W., in the fornulae .from (2) to (9), the estinmated
val ue of VA is cal cul ated based on 25 the correl ati on w thMarchl2084l ity of
terms of the personal data. 9 March 2004 66 Therefore, the formulae from
(2) to (9), with the correlation of a plurality of values of the personal
data, can provide the estimted value of VA wth nore precise reflection
of the physical characteristics of the individual subject. In forrmula (4),
(5), or (7) including the thickness. of ggabdom nal subcutaneous fat s, the
estimated value of VA can reflect the thieckness of abdom nal subcutaneous
fat of the subject. On the other hand, the calculation of an estimted
value 10 of VA using the formula (1) - (3), (6), (8), (9) has the follow ng
advant age. MEhsue&ment thé fprmolaknzss (1) tthe(Rbdetihalhe subsetamignus fat s
require burdensone procedure such as neasuring with a caliper or the like.
Wth the for fil2&P1§1§8) of (BLueesyt the)pedsonetetataa ¢an okawide dihe he

abdom nal 1gs§ubcut ous i S not - uired to be inputted. Thus, in

t
obt ai ni ng an"es T?&iiﬁyiﬁ%QﬁyAﬁf%$@3£ﬁ3ﬁ52g38rFB%ﬁEﬁ%?W?B?heQﬁﬁs%cakGD, (8),

(9), the burdeaseiiedi-esed e gl SRARNINAY LiBjo il ckness of the abdom nal
| i'ded: i Rt b |

subcut aneous fat s can be avoi e esti mat Val ue of - VA can- be
cal cul at ed basedinnfoxzdiassanptison bhat7)t RcYAdlsg e Yhi¥phYs£ Y e el at ed

with the abdominal girth index. In fornulae (10) and (11) , the estinated
- abdominal subcutaneous fat s, the estimated value of VA can
reflect the thickness of abdominal subcutaneous fat of the
subject.
On the other hand, the calculation of an estimated value
10 QfVAusingtheformula(l)—(3),(6),(8),(9)hasthefollowing
" advantage. Measurement of a thickness of the abdominal
subcutaneous fat s require burdensome procedure such as
meaguring 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 e;timatedﬂvalue of VA using the formula (1) - (3),
(6), (8), (9), the burdenszone 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

1]

£1+ (W2 / Ty) + ce T {10)

i

25 VA = £+ (W, / Ty) + cq - (11}



val ue of VA can be cal cul ated. based on correlation with the abdom nal
girth index. VA=f1 (W2 / TL) +¢6 (10) 25 VA =f2 (W, / TO+ Co (11)
9 March 2004 66 In formula (10) , the estinated val ue of M\March20bé

cal culated based on correlation with the first abdom nal girth index. In
formula (11) , the estinmated value of VA can be cal cul ated based on
correlation with the second abdom-nal girth index: In 5 fornulae (10) and
("11), TL is height of the subject. The first abdomi nal girth index in
formul a-(10) can be obtained by the tggm (W2 / TO . The second abdom nal
girth index in fornmula (.11) can be obtained by the term (W / TO. Wth
formula (210) or -(11) , the estinmated value of VA can be cal cul ated based
10 on correlation with the first, abdom nal girth index or the second

abdomi nal girth ifelésrmiiahli)s. knosst i tee hilgllof woesebaicadcunatdd obesity.
Furthernore, the estimted value of VA can be calcul ated - based on

correl ati on RPPRY MeCeeraiatior with theddyshmbdowiral Pirth5ndeAT) . Inn

formula (12) ol hg ez&itlgaﬁ_rgd val,ue of VA can be cal cul at ed based on

correl ation wih théltbr v SRIFRLGR )T 4APY VB Sarfe crhmylatedibased W oTL

age + hi W2&h Eife1a€lin(d2in W SLOGNd q%@gﬁqﬁiﬁiurbﬁthgg g3k! myled value of

VA can be 20 nore accurately cal culated
Therefores iEarmdaecga0) e e(118l @, isS nRRLRE ek A%t BELEX. Of the subj ect

The'first ébdominal girth index in formula-(lO) éan be
obtained by the term (W.2/ Ty). The second abdominal girth index
informula(11)canbeobtainedbytﬁeterm(WL/TL). With formula
(10) or (}1), the estimafed'value of VA can be calculated based

10 on correlationwith the first abdominal girth index or the second
abdominal girth index which is .known to be highly correlated
with obesity. |

Furthermore, the estimated value of VA can be calculated -
based on co;relation with the terms ﬁ%z'TL'age) and W&z'TL

15 +FAT). In formula (12), the estimated value of VA can be
calculated based on correlation with thelterms (WﬁZ'TL-age)
and (W;2+ Ty, + FAT).

VA = 41*W2+Ty*age + hy* W2+ Ty FAT - cg5 (12)
With the formula (12), the estimated value of VA can be

20 moreaccurafelycalculatedwhenthesﬁbjectismale. Therefore,
in the case where “male” is entered as the sex of the subject
throughtheoperationportion7,theformula(12)shouldbechbsen
to accurately calculate the estimated value of VA for the male
subject. |

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



t hrough the operation portion 7, the formula (12) should be chosen to
accurately calculate the estimated value of VA for the nale subject. 25

Al so, the estimated value of VA can be cal cul ated based @ NMancbR02904 57 on
correlation with the term (W2 TL *'age) and the body fat ratio FAT. In
formula (13), the estimated value of VA can be cal cul ated based on
correlation with the term (W2 TL age) and body fat ratio FAT. 5 VA =1i2
- W2 TL- age + d5 FAT - c14 (13) Wth'the forrmula (.13), the estimated
value of VA can be nore accurately cal csd ated when a subject is a femnale.
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 estimated val ue of VA for the female subj ect .

Furt her nor e, Q&ﬁﬂ¢n@ﬂathenWethmheeetmoWhi1TLtegélahmﬁnebd&ﬁf&k&@g&éect|on
terns on theﬁgﬁs

|eE %’?&i 33 sex'. The age correction termYc is given by
fornula (14), “and the’ PPe&PF&ﬁtw?Fﬁd ISl%Of EAgiavén chycpbabeda (15).
YC = - & agegf - formul a 14), "age" is the age of

t he subject, g é”xlgrﬁﬁlatlon 8?%%63105 E%e@hlc enPGeAﬁ§HibPHY fat

f or mul a- (15)xat$@nﬁu120 is a variabl e depending on the sex of the subject
and n is a sex correction coefficient. In the case that these correction

- VA = i, W2 T,-age + d;- FAT - ciq (13)

Wlth the formula (13), the estimated value of VA cae be
moreaccuratelycalculatedwhenasubjectlsafemale. Therefore,
in the case where “female” is entered as the sex of the subject -
throughtheoperationportion?,theformula(13)shouldbechosen

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

-Furthermore, e_ach of the fermulae from (1) to (13} may include
cerrectioptermsonthebasisofageandsex; The age correction
t-erm Yc is given by formula (14), and the sex correction term

15 Xc is given by formula (15).

Yo = -0 + age : (14)

XC‘=n * sex {15)

In formula (14), “Yage” is the age of the subject, and §
is an age correction coefficient. Also, in formule'(ls), “sex”

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

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



terms are included in the formulae from (1) to (13), they are defined and
treated as variable terns of the nmultiple regression equation. Therefore,
& and age are defined as a regression 25 coefficient andS%Marghi2864 e
respectively in the formula (14). i 9 March 2004 58 Also', rl and sex are
defined as a regression coefficient and a variable respectively in the
formula (15). These are obtained based on correlation with the estinmation
formul ae for VA. Addition of the correction terns-Xc given by the formula
(14) and Yc given., by the formula (15)58t0 the fornulae from (1) to (13)
in the calculation of VA nakes it possible to nore precisely reflect the
personal physi.cal characteristics of the subject in ternms of the age and
sex. Either one or both of the correction terns Xc and Yc nay 10 be added
to the for wmééofrmna(ld)seboa(ré:%deflﬂéd betd wigrebeiberdericXennghdC are
added in the calculation of VA using any one of the fornulae from (1) to
(13), it- beéoW&aBQJ@QeBP%C‘EbVQim]é} Bhe fpEmuiz (F9)h nbresearcpbeaimdd ection

of the persop ? gh S|%pl Earaote |s ics of the subject. 15 ‘Furthernore,
the visceral fat. detSrfthihteHeVittetht TRidurthay %‘b‘ﬁ‘\}’éa&aﬁo’ée‘”bf ovi ded

with body fat rahjg dRaSUE g c@@?gétﬁahottemmé 9L, e, Pc?:g?thOdy fat

rati o FAT of a subject. Specifica air arren
el ectrodes t ¢14prama Ba akeatsy @hethfdﬁ&tlapam %téﬂ&fBBﬁuwhg{q e SUbJ ect
a

and a 20. pair .of voltage nmeasurenent el ectrodes to neasure umran
to (13) in the calculatlon of VA makes it poss:a.ble to more
prec:.sely reflect the personal phys:Lca]__ 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 Y:c 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 preciée reflection of the personal physical
characteristics of the subje‘ct.

15 Farthermore, the wisceral fat determining dévice 10
described above can be provided w.fitl'-x body fat ratio measuring
means (not shown) for measﬁring a body f_at ratio FAT of a subject.
Specifically, a pair of curreni; path forming electrodes to form
an electric 'currgnt path within the body of_the subject and a

20, pair of voltage measurement eleptrodes 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 with one of the current

?5 path forming electrodes and one of the voltage measurement



i npedance of the subject are fornmed on a neasuring. surface of the
visceral fat determ ning device 10. These el ectrodes are provided in such
a way that each of the soles of the. left and right feetdMarchi2604ubj ect’
is in contact with one of the current 25 path form ng el ectrodes and one of
t he vol tage neasurenent 9 March 2004 59 el ectrodes when the subject stands
on the neasuring surface 3. An electric 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 suigj ect and i npedance neasuring neans
5 being contacted with.a pair of the voltage nmeasurenent el ectrodes neasure
the potential difference between the electrodes. In this way, a human body
i npedance Z can be neasured through both of the feet as termnals of the
body of the $USFéepdesFyhendhepsub]estnatandsqun thd upassobay stattacare needed
in 10 obtaining a body fat ratio FAT of the subject, the required

personal data sdth®a%® SHEE Y SBRT Ehdedg) evnemkgcd el tingupe el ©F& hr ough

the ti Al b body. i d f th
Subj oct and . THe per b Rt aare s RS BR PR TR BET ISR S on 7 are

15 stored infibrestiatadhe B8MY € tha subybEhehAONSeda VA hOMS, Kidids ofs formil ae-
and coefficients necessary f%r cal Csl.lll| gti on of ?ﬁea body f at ngcal%ag'SFAT based

on the bo@y brpadancead i thieppiar sOLIRd voiaige e usbRsete i dctfiest Or age
device 15,. and the body fat ratio FAT is obtained by cal cul ation through
t he data pr 0'&1§§§§1¥ﬁ3 thsi poteg(}:.“i@g_ dif_ference‘ between the electrodes. _In

this way, a human body impedance % can be measured through‘both
of the feet as terminals of the body of the subject.
Furthermore, since required personal data are need;ed in
10 obtaining a body fat ratio FAT of the subject, the reqt;lired
personal data such as age and sex of the- subject may be inpﬁtt;ed
through the operation portion 7.
- And, the above measured body impedance of the subject and
the personal data inpufted through the operation.pc':r.tion 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 baséd on the body impedance Z and the personal
data are '-stored in the storage device 15, and the body fét ratio
FAT is obtained by calculation through the data processing 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, tﬁe
measured results of the body impedance 2 and body fat ratio FAT
of the subject can be used in ;:)btaining the abdominal visceral

25 fat area VA.



I f a human body inpedance Z and a body fat ratio FAT of a subject can be
measured in such a way as descri bed above, the neasured results of the
body i npedance Z and body fat ratio FAT of the subject c&Mawh28ed in
obtai ning the abdom nal visceral 25 fat area VA March 2004 60 In this
way, the abdomi nal visceral fat area VA of the subject related to
information -of the visceral fat can -be obtained-through calcul ation using
| at est val ues of the body inpedance Z and body fat ratio FAT of the
subject to be tinely neasured on-site. g 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 the abdoni na
visceral fat cross sectional area VA thus.obtained. Next, referring to
Fig. 4, another'o@etaisaﬂyekkwmﬁdpmﬂhal&@chEaNi&nzreﬂVﬁdﬁtmhﬁmnjédﬂ‘hg
device 10 will be described. Wien .the second neasurenent node is sel ected
through the J5éP&PR&R InpBFRAGRNEL theet screak EebAan heabtir tmshthyanghi ne i s
started. First gl rcunferfntlal Ien or,so of a subject as t he

abdoni nal  giPERMECTE THH (RS va e s‘ifb]:}é%gmé%ﬂ‘)";’da’ﬁcff‘eﬁ andihody

subcut aneous r e A d ngd .st ored
(S12). In st%g %%%5& Eq%ﬁg%c&féc%lr&g}b?g% 0 (%%héllgilfg&eperg%gnelg lteu'si ng the

fol I ow ngst or mul gut§BrmoPR, —aMlamcunt 76 €. GbAbmifaY QfiFekaa{ 1@11 M is the
circunferential length of the abdonen 20 and s is the thickness of the

abdom nal sumbgﬁ@hégggwhachésgﬁhenasinformationrelatedtothevisceral
| fat can also be calculated.bésed on the abdominal visceral fat |
cross sectional area VA thus obtained.
Next, referring to Fig. 4, another operation example of
19 the visceral fat determining device 10 will be described. When
‘the second measurement mode is selected through the operation
portion7 thentheSecondméasurémentroutineisstarted Flrst,'
a c:n.rcumferent:.al length of a torso of a subj ect as the abdominal
girthW,is inputtedbythe subject (S11). Then, the subcutaneous
16 fat cross sectional area (S2&) is calcﬁlated and stored (S12).
In step (812), the calculation of the SA is performed by using
the foliowing formula (16}. |
SA=wg-s-x-sz _ . (16}
Informula(16},WListhecircumferential1engU1oftheabdqmen
20 and s is the thickness of the abdominal subcutaneous fat of the
.subject.
Then, atotal abdominal cross sectional areaAWis calculated
and stored (S13). - In step (S13), AW is calculated by using the

following formula (17).

25 AW = £+ (W2 / 47) o Coan



. Subj ect .

Then,

and stored (S13) . - In step (S13), AWis cal cul ated by using the

following -formula (17).

(17), it

a total abdom nal cross sectional area AWis cal cul at ed

25 AW (W.2 / 4n) (17) 9 March 2@Magh 2064 fornul a

is the circular constant pi. Cis a .conversion coefficient for a -
conversi on between circular and oval circunferences. Then, based on the
abdoni na
abdom na
step (S14),

sect i onal
SA, is calculated and stored - (S15) . Instep (S15), VSR is calculated by
usi ng the follmofpru¥eor(iila ¢19.thESRizcVlar Ghsthf) ghent @asVMR which is a
rati o of the abdom nal visceral fat 15 cross sectional area VA to the
total abdoni FTAPVEET ¥ G88LERCHSIINEPT 3 CORVHRS HHY bEtveee WHireHlps apd ati o of

t he abdonlnal iSS {éﬁmfefat cross sectional area VA'to the total abdon nal
fat cross

WR and Y, A58 sEal kAL aibdlks Hsl Rg sbhes f ehkonidg LQ&@PAmﬁ (20) 20

respectively.

(S16),
and (21)-

5

10

15

20

25

fat cross sectional

visceral fat cross sectional. 5 area VA and SA, the total
area WA'is calculated and stored (S14).
the WA is calculated by using-the follow ng fornmula (18).
VA + SA (1g) Then, VSR a'ratio of the abdom nal visceral fat cross
-area VA to the abdom nal subcutaneous fat cross -sectional

SECtIOﬂ

area VA and SA, the total abdominal fat cross sectional area
WA is calculated and stored (S14). In step (314), the WA is
calculated’ by using the following formula (18).

WA = VA + 8A {18)

"Then, VSR, a‘ ratio of the abdominal visceral fat cross
sectional area VA to the abdominal éubcutanéoﬁs fat cross
‘sectional areaSA, iscalculatedandstored (S15). Instep (315) ’
VSR is calculated by u31ng the following formula (19).

- VSR = VA / SA : ' - (19)

.Then, a VWR which is a ratio of the abdominal visceral fat

cross sectional areaVAtothetotal abdominal fat cross sectional

area WA and a VAR which is a ratio of the abdominal visceral

fat cross sectional area VA to the total abdominal fat cross -

sectional areaAWarecalculatedandstored (S16). - Instep (516),
VWR and VAR are calculated by using the following formulae '(20)

and (21) respectively.

VWR = VA / WA {(20)

VAR = VA / AW | , o (21)

it

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

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

ar ea_ AW ar e cal culated and stored (S16) . Instep

I n
VA =
10
ar ea



WR = VA / WA (20) VAR = VA / AW (21) Then, a SWR a ratio of the

abdom nal subcutaneous fat cross sectional area SA to the abdom nal total
fat cross sectional 25 area of 'WA, and a SAR a ratio @&Mardck 2864o0m nal
subcut aneous 9 March 2004 62 fat cross sectional area SA to the total
abdom nal cross sectional area AW are calculated and stored (S17). In
step (S17), SWR and SAR are cal cul ated by using the follow ng fornul ae
(22) and (23) respectively. 5 SWR = SA/ WA (22) SAR = SA/ AW (23) Then,
cal cul ated values of SA, VSR, WAR, VAR62SWR, and SAR are displayed on the
display portion 8 (S18). Furthernore, the abdoni nal ~subcut aneous fat cross
sectional area SAis rated in 10 a plurality of ranking levels and

di spl ayed on tage di s portion 8 in accordance with the ranking (51.9).

In the above® §5??f) F‘E) Wreﬁ‘ﬁ’&ttodihlﬁi%alfﬁb@ﬁmtlz@bcnzssei?@mg?: o
'?Iort)g \r%a\gﬂlrgg ée?%@m%%?e&an T?Eg ra% n"'l'?‘\hoptiﬁ%t Zﬁﬁn tﬁg 5 tfid7 bpett ion
portion 7. Ahﬁgrsﬁ@.tér\éelzylcuﬂah:%d\ﬁysﬁgfr?& E?tfoq.‘fig Plguij é%%bd%'}/r% |
provi ded with size neasuri ng nmeans- capa ur| ng na
girth of the(ZSUtueeiphctE@élﬁxaﬁpl e, a .lmeasuring tape may be stored in the
visceral - 20 fat determ ning device 10 and puI | ed upward fromthe neasuring
: : SWR = SA / WA _ (22)
SAR = SA / AW : ' (23)
‘Then, calculated values of SA, VSR, VWR, VAR, SWR, and SAR
are displayed on the display pértion 8 (518). Furthermore, the
abdominal subcutaneous fat Cross sectionel area SA is rated in
10 aplurallty of ranking levels anddisplayedon thedisplay portlon
‘8 in accordance with the ranking (S19).
' In the above description referrlng to Figs. from 1 to 4,
the abdominal girth Wy which is part of the personal data of--
the subject was described to be meéeured elsewhere and then
15 inputted in through the operation portion 7. Alternatively,
the visceral fat determining device may be provided with size
measuring rﬁeans capable of measuring the abdominal girth of the
' sdbject.
For example, a measluring 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 Wy.
Furthermore, the visceral fat determining device ef the
present invention canbe configured to obtain amounts of ehanges

between -measured results obtained in the past and measured

26 results obtained most recently of the weight and the abdominal

*



surface 3 .to neasure the abdom nal girth W.. Furthernore, the visceral fat
determ ning device of the present invention can be configured to obtain
anounts of changes between-neasured results obtained in %March2004 and
measured 25 results obtained nost recently of the weight and the abdom nal
9 March 2004 SS visceral fat area VA. Specifically, neasured results. of
the weight and the abdom nal visceral fat area VA are stored-for a certain
|l ength of time, and anounts of changes between these val ues of- the wei ght
‘and abdom nal visceral fat area VA whicés 5 were obtained in the past and
val ues of the weight and the abdomi nal visceral fat area VA which were
obt ai ned nost recently are obtained through calculation. Furthernore, the
visceral fat determning device can be configured to obtain through

cal cul ation a'¥4ralofat REeanthnt Spawi ficallhis, oreargeedf rehe tabddntnal -

vi sceral fat tional area NA to the anmount of the change of the

wei ght (the. av%l???‘r’t% %‘?géﬂigna%dowatlhgl%ﬁﬁf@ﬂi haF 3xesc¥Patre stoepdsEosect i onal
area VA /| the agpuity 18014 ap9e,of L.ght). based on the anpunts of the
changes thus obtained for ?ﬁe ggﬁggrﬁgﬁaé!}%\&/‘iggcgefr a?g?'éqesgl?%%‘%e%’eﬁl??%%al 15
area VA and thauasmmthefwdit@tchanaeqehidie Mebahis £y ?Péa?‘ivﬂi Bficf he ratio
of the anount of the change of the -abdom nal visceral at cross sectional
area VA t § t Weranebrringd thetlwhaege ofidtiduesebghthe ardighe ghidtHig. change of

t he abdom nal ‘éi sceral fat .cross sectional area VA against the change' of
the weight cERIBBIDAY VihtRAALIGE. 2 RV bt & whbs elit ainddmostatecaitkhe change

of the . are obtair}ed.through calculation.

Fﬁrtherm_ore, the visceral fat determinling‘ dex.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 .td the amount; of the change of the weight (the amount of change
-of the abdominal visceral fat cross sectional area VA / the a-mount
. of change of thé wéight) based on the amounts of the changes
thus obtained for the abdominal visceral fat cross sectional
16 area VA and the amount of the change of the weight. By obtaining
the ratio of the amount of the change of the abdominal viscera'];
fat cross sectional area VA to the amount of the change of the
weight, a rate of the change of the abdominal. vis.ceral fat cross

sectional area VA ag:—._\inst the change of the weight can be
20 understood. Therefore, based on the rate of the chanée of the
_abdominal 'vis:;céral fat cross sectional area VA against the chaﬁge
of the weight, health maintenance such as reducing the visceral

EFat can be adeguately managed. |
And, in displaying the obtained amounts of the changes on

26 thedisplayportion 8, both the amount of the change of the weighi: :



abdom nal vi sceral fat cross sectional area VA against the change of the
wei ght, health mai ntenance such as reducing the visceral .fat can be
adequat el y nanaged. And, in displaying the obtained anouftMarsh 206 changes-
on 25 the display portion 8, both the anount of the change of the weight 9
March 2004 64 and the anount of the change of the abdom nal visceral fat
cross sectional area VA nay be sinultaneously displayed. If both the
anount of the change-of the weight and the amobunt of the change of the
abdomi nal vi'sceral fat cross sectional g@rea VA are 5 sinmultaneously

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.
Wiile, in the preceding exanple, an anmount of change of the weight and an
amount of chawgletlm‘amcttkrez abdbaidhahgeicFCiaabbddilfaat vid RIS 1 SOR £PhPd  ar ea
VA. are used in ohtaining an anount of change between a neasured result in
t he past and Sﬁcﬁéaﬁﬂf éée?é@uﬂawb@gamuhmwgﬁym@ehayw aiif arhntheof change
of the wei ght and nt of change of the visceral fat nay al so be

used. Likewi S&°Unt B?%Fﬁ?ﬂ%e &%Ehe Behdesf theeameiines the ehangshanges,
AT dh e Shange ol e visceral (oL Lopthe amount o

t he change of the welg t he anpunt

t he anmounts Ofs:LfnhEté:t{”@ﬂ&QyQ:flstpllﬁy@@' g;h@re'ﬁil@ﬁ@lplp B@t&@ﬁpboﬁy LENg{dore, in
the visceral fat determ ning device 10 of 20 the present Invention,
obesity can buwopmtdged ithet higadgss @ahnge grasped directly from what is
displayed on the display portion 8.
While, in the preceding example, an amount of change of
the weight and an amo@nt of change of the abdominal visceral
10 fat cross sectional area VA are ﬁéed in obtaining an amount of
-Chéngebetweenaneasuredresultinthepastandanmasuredreéult
obatined most recently, an amount 6f change of the weight and
anamountofchahgéoftﬁevisceralfétmayalsobeused..iikewise,
in qbtaining a ratio between the amounts of the changes, a ratio
15 of the amount of the change of the viéceral fat to the amount
of the change of therweight (the amount of the changé of the
T visceral fat / the amount of the change of the weight) may also
be used.
Furthermore, in the visceral fat determining device 10 of
20 ﬁhe present invention, obesity can be judged in the follgwing
way. Judging standardvalues for judging obesity are in advance
inputted and set in the data processing unit 12 and compared
with the above obtained values of the ébdominal girth, the BMI,
and the abdominal visceral fat cross sectional area VA for the

26 judgement.



way. Judgi ng

standard val ues for judging obesity are in advance inputted

and set in the data processing unit 12 and conpared wth the above
obt ai ned val ues of the abdomi nal girth, the BML, and the bahri0hdl

vi sceral fat
Fig. 5 shows
t he st andard
BM, of. the

cross sectional area VA for the 25 judgenent. 9 March 2004 65
a set of judging standard values used to judge obesity. In

of judgnent shown in Fig. 5 judging standard val ues--of the
abdom nal girth, and of the abdom nal visceral fat cross

sectional. area VA are ,defined for 5 nmesl e and fenal e subjects.
Specifically, for the nale subjects, the judging standard values are set

to be 25 for

the BM, 85 cmfor the abdominal- girth, and 100 cn2 for the

abdom nal visceral fat cr.oss sectional ‘area VA. Also, for the fenale
subj ects, the j udé'llﬁg Ssthpvgat aet @ fvildedagartandsed vedube ugsd frorjudwe BM , 90

cm for the ab Q

irth, and 100 cn? for-the abdoni nal visceral fat

cross secti o %1?&1 VA thesEandard RE }W&fﬂb Sé"Pi‘s{Hdié‘r quﬁlsueéu%qm |dn Fllg
. the fol | Quing, o BRTE s
el T2 gt oy SHeRaLUAGTRRL S PR B R0 onL oo Bh? Lok Sl he IR S0S, (e

t he judglng sta

val ue, 1t

subj ect’ bei n@b&dﬁtiﬁéﬁdlﬁ&@f@ﬁ@ﬁﬁ'éﬁb&xsléect@..oi‘@i. lé‘?:egfvﬁ hfe ARGALAA 01 rLh
exceeds the judging standard value, it is judged that there I's a

probabi | i by oklehendulyrede bebjwrtsuffered from upper body obesity. If a

val ue of the

10

15

20

25

20 dbdomi nal visceral fat cross: sectional area VA exceeds t he
Specifically, for the male subj ects, the judging standard

values are set to be 25 for the BMI, 85 cm for the abdom:mal
girth, and 100 cm® for the abdominal visceral fat.cross sectional
area VA. Also, for the female subjects, the judging standard

values are set to be 25 for the BMI, 90 cm for the abdominal

girth, and 100 cm? for the abdominal viscera_l fat cross sectional

area VA.

‘Based on the judging standard values shown in Fig. 5, the
following judgments can be made. If avalue of the BMI exceeds
the judging standard value, it is judged that there is a
probak_nllty of the subject be:Lng suffered from obesity. If
a value of the abdominal girtl} 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,'
.abdom'in‘al visceral fat cross sectional area VA exceeds the
jﬁdging standardvalue, it is judged that thereisa probability
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

step and the second step. For example, the first step judgment



judgi ng standard value, it is judged that there is a probability of the
subj ect being suffered fromvisceral fat obesity. Furthernore, based on

t he judgi ng standard values shown in Fig. 5, a judgnent &dvaish2084le t hr ough
two steps, the first 25 step and the second step. For exanple, the first
step judgnment 9 March 2004 86 can be based on values of the BM and the
abdom nal girth:  Furthernore, the second step judgnent can be based on a
value of the abdom nal visceral fat cross sectional area VA "And, if. both
of the values of the BM and the abdomésal 5 girth exceed their standard
values, 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 val ue,

then, it is jucRiedet hated e Fabpectofi she fitlepad thombdondaahl gixth .f at
obesity. Moreoyer,, based %B t he canbined results from the first and the
second steps toYetREFCTFt HhE J95998 PHoRatUAFRE LG/ BR PASANRUF P TS 1 om

obesity. Incideatagll Xbﬂ&tﬁﬁﬁi kYga&d v gyl L3, can o i{qh%i?'é"‘é’eed n the
a

di splay portion 8 so t e subj ~ect can confirm resul t's.” 15

Furthernore, the Migcetabofatordehe vE1AEDR G £aWCaME O Heshki Doshdiag far can
be further provided with height nmeasuring neans. Wth this provision, a

val ue .of She heiinght exesessheyr standobd ajaniuag, tite iBMudged@hat aHéreed t o be

inputped in t@rough t he QEeration portion 7, thgreby shortening the -

measurenment . FoarpFrbability of the subject being suffered from obesity

) or upper body_} obesity. If the value of the abdominal viscerél
._fét cross _s.ectional area VA also exceeds the standard value,
then, it is judged that the subject is suffered from visceral.

1d " fat .obesity. Mdreover, based on the ‘combined results from
‘the first and the second steps tégether, 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.

15 Furthermore, the viscer:al fat determiﬁing device 10 .
described thus' farcanbe furtherprovidedwithheightmeasuring
means. Wif.h this proviéion, a value of‘th.e height necessary
for obtaining the BMI is not required to be inputted in through

‘the operation portion 7, thereby shortening the measurement

20 . time.

[Industrial Applicability]
As has beendescribed thus far, in a visceral fat dete'rmining
devicewithaweight measuring function of the present invention,

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



(I'ndustrial Applicability] As has been described thus far, in a visceral
fat determning device with a weight nmeasuring function of the present

i nvention, 25 weight of a subject serving as a neasure fddviaehe§b4y can be
9 March 2004 67 neasured and an abdomi nal visceral fat cross sectional area
VA of the subject can be obtained at hone or-the |ike through a sinple
operation. Specifically, since-the abdom nal visceral fat cross sectional
area VA serving as an index for obesity which 5 is'closely associated with
.adult di seases can be easily neasured, @Ise of the abdom nal visceral fat
cross sectional area VA together wth a nmeasured result of the weight wll
enable to-accurately and easily nmake a conprehensi ve judgnment concerning a
possibility of the subject being suffered fromvarious kinds 10 of adult

di seases. 15 “?63589@ afdrahabdemingd Gesenal fetyicsess slect aonabinersi VA ng

For measuri ng vernedPes Eh P8 o el At hine, o) Lo Soinasmonsm aroasur | ng
surface; | np%ﬁmﬁ?@-%e&gfiéﬂpugﬁé&&i@%ﬁi?p%in@@&é Qgcl.‘zgng:{nnaq g:llf.lsceral
fatcrosésectionalareaVAservingasgnindexforobésitywhich
5 iSCloselyassociatedwithadplfdiseasescanbeeasilymeasuréd,
gseoftheabdomipalvisceralfatcrosssectionalareaVAtogether
.witila measgred result of the weight will enablé to accurately
and easily make a comprehénsive judgment concerning a.
possipility of the subject being suffered from various kinds.

10 of adult diseases.

15

20
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abdomi nal girth WL that is a circunferential length of a torso of the

subj ect, height, sex, age, and a thickness of abdom nal subcutaneous fat s
of the subject; 10 a data processing unit that stores th® peckQoad data and
cal cul ates an estimated val ue 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 ®B8 a result of the cal culation
performed by the data processing unit, and body fat ratio neasuring neans
for measuring a human body inpedance Z of the subject through el ectrodes
in contact wwth feet of the subject as termnals of the subject's body and
for 20 calculating a body fat ratio AL of the subject based on the
measur ed body i npedance Z and the inputted personal data or part of the

data, wheyein the data.Lprocessi y%{niggﬁgeae% seventh raeg\gggéﬁgn

coefficient of the abdom nal girt urthlregre55|on coefficient

of BM, ﬁéggﬁ&gggrqgﬁﬁ§§§éHlég§§£'§i§€t of the body 9 March 2004 69 fat
n coeffi

ratio FAT, a third regressio o énp of the thickness of abdon nal
Sancht ancors | 1St Sut ERSIE 350 RGSRRTH s LSl B £yl 0
R T e SRR At
BM of the hunaﬂngggphggns for inputting personal data including an
abdominal girth Wy that is a circumferential length of a torso
of the subject, height, sex, age, and a thickness of abdominal
subcutaneous fat s of the subject:

10 a data processing unit that stores the perscnal 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 portionvthat displays the personal data and

15 a result of the calculation pérformed by the data processing

unit, and
bodyfatration@asuringneansforn@asuringeahumanbody

impedance Z of the subject through electrodes in contact with

feet of the subject as terminals of the subject’s body and for

20 calculating a body fat ratio FAT of the subject based on the
measured body impedance Zz and the inputted personal data or part
of the data, wherein

the data processing unit stores a seventh regression

coefficient of the abdominal girth W., a fourth regression

25 coefficient of BMI, a fourth regression coefficient of the body



val ues of the body fat ratio FAT of the human sanples, and values of the

t hi ckness of abdom nal subcutaneous fat s of the human sanples and 10 the
estimated val ue of the abdom nal visceral fat cross sec®ilMareh2@f4a VA of
the subject is obtained based on a value of the abdom nal girth W, a
value of the BM, a value of the body fat ratio FAT, a value of the

t hi ckness of abdom nal subcutaneousgbat s, the seventh regression _
coefficient of the 15 abdominal girth W.,, the fourth regression coefficient
of the BM, the fourth regression coefficient of the body fat ratio FAT,
the third regression coefficient of. the thickness of abdom nal

R e B e R R R PR i L
i scoral SF RIS SHRR ANt Rt AT uR o Thif Ceiby ee ST BRI S
Sex of tHEi el PtS DR RoThE o6 et R At R a B SRR T Bevi ce
v MELBALAEaSLLL g, el o0, 2eeRidl N0 1R CIAm o (R By
Dl ur 31 1 167 0F = Baiie iy A GOEPE Wit he SR Sh0aRTeea R SRy £ THUPafi 1y of
standar dbggkggsoffgénégr% saa?n%olrgsng}ld\ga %eersaé)f the BMTI 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
samples and
10 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 BMI, a value of the
body fat :atio FAT, a value of the thickness of abdominal
subcutaneous fat s, the seventh regression coefficient of the
15 abdominal girth 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

abdominal subcutaneocus fat s, and the tenth regression constant.

20 2. The visceral fat determining device with a weight
measuring function according to Claim 1 , wherein the
calculation 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 age and/or a correction

25 term of the sex of the subject.



fat cross sectional area VA. 10 4. The visceral fat determ ning device with
a wei ght neasuring function according to Claim1 , wherein a plurality of
ranking | evels are defined in advance based on a pl ural i 8Marofi 2804andar d
values for the BM, and the BM of the subject is displayed on the display
portion in accordance with the ranking 15 levels. 5. The visceral fat
determ ning device with a weight neasying function according to Claiml,
wherein a plurality of ranking |levels are defined in advance based 20 on a
plurality of standard values for the BM, a plurality of ranking levels are
defined in advance based on a plurality of standard values for the

abdom nal visceral fat cross sectional area VA, the BM of the subject is
di spl ayed on the display portion 25 in accordance with the pre--defined
ranki ng evels,ﬁygjéi £ 2P0 | - f SS
sectionaP'area éﬁ% suﬁ?eétgégégﬁlﬁ?ggnggggc gﬁgp é@épgé?lon in
accorda t I S h i t
Got or m ry 3 HE g PR AR .ég*ﬁ&"d”%?ur?%éf%‘ﬁlnct w@&%&&? Ly .
wher ei n g ndar I ' d a fqr o t he
abdom nay =5ETRE Yy HERERAEL, ﬁfééﬁi A da SECN SearacT ap el O

sect '§na‘l:hgr$l§lb}/éc%ngs 1(91 ;?fag'rég on the c?:Lusbﬂfay ﬁor’&fglged baacscecgr ance

conpari son O

with a plurality of ranking levels which are in advance defined
by -a plurality. of standard values for the abdominal visceral

fat cross sectional area VA.

10 4. The visceral fat determining device with a weight
measuring function according to Claim 1 , wherein a plurality
of ranking levelé are defined in advance based on a plurality
of standard values for the BMI, and the BMI of the subject is
displayed on the display portion in accordance with the ranking

15 levels.

5. The visceral fat determining device with a weight
measuring function according to Claim 1 , wherein
aplurality of ranking levels aredefined in advance based
200 on a plurality of standard values for the BMI,
apluralityof ranking levels are defined in advance based
on a plurality of standard values for the abdominal visceral
fat cross sectional area VA,
the BMI of the subject is displayed on the display portion

26 in accordance with the pre-defined ranking levels, and



each of values of the abdomnal girth W,, the BM, and the abdom nal
visceral fat cross sectional area VA with each of the pre-defined judging
standard values. 15 7_ The visceral fat determ ning devi @Mavch2084 wei ght
measuring function according to Caiml , wherein a judging standard val ue
for the BM is defined in advance to be 25, a judging standard val ue for
t he abdomi nal visceral fat 20 cross sectional area VA is defined in

advance to be 100 cn2, a judging standard value for the abdom nal girth W

of male subjects is defined in advance to be 85 cm a judgi ng standard
value for the abdom nal girth W. of female subjects is defined i n advance

é‘;gﬁfcﬁSZSBL ang%éiﬁggﬁﬁ%%ug&lo? SIS diddd! IS *h‘b@ief’ t SR SN
D Ner hnk! 8685 8L i B S5 PER R Erg METRICY dhotf %%?ﬁ%ﬁl%%

devi ce i suring f nctl cordlng to Cla|n11 , Wherein
neasureg%;gsuFﬁ% %Feihe ﬁérﬁ ég hd t he agﬁgnlnal visceral fat cross

sectional area VA are stored for a certain length of tine and 10 anounts
of changes between the stored meight which is a nmeasured result in the
past .and _t he ht__measur recentu%g_a d_.bet wee qlthe stoggd

d
bdorf nab vi scarh Yhroerdestabetebaaminthy Uevide With ' 2%81g

measuring function according to Claim 1 , wherein
a judging standard value is defined . in advance for each
of the abdominal girth W;,, the BMI, and the abdominal visceral
fat cross sectional area VA and |
10 obesity of the subject is judged based on comparison of
eachofvaluesoftheabdominalgirthvh,theBMI,andtheabdominal
visceral fat cross sectional area VAwith each of the pre~-defined

judging standard wvalues.

15 7. The visceral fat determining device with a weight
measuring function according teo Claim 1 , wherein
a judging standard value for the BMI is defined in advance
to be 25,
a judging standard value for the abdominal visceral fat
20 cross sectional area VA is defined in advance to be 100 cm?,
a judging standard value for the abdominal girth W, of
male subjects is defined in advance to be 85 cm,
a judging standard value for the abdominal girth Wp of
female subjects is defined in advance to be 85 cm, and

25 - obesity of the subject is judged based on comparison of



area VA which is a neasured result in the past and the abdom nal viscera
fat cross sectional area VA neasured nost recently can 15 be obtained. 9.
The visceral fat determ ning device with a wei ght neasur i9igarichi2004 on
according to Caim1 , wherein neasured results of the weight and the

abdom nal visceral 20 fat cross sectional area VA are stored for a certain
| ength of tinme, anpbunts of changes betaween the stored weight which is a
measured result in the past and the wei ght nmeasured nost recently and
‘between the stored abdom nal visceral fat cross sectional 25 area VA which
is a neasured result in the past and the abdom nal 9 March 2004 73 vi sceral

fat crosgaagetiongl) gLea YA RASHI R0 105t GREANLLY £AD phe oblal ngd and a

rati o of € anoun t he change om nat’ “vIsceral cross

sect | onalapaa.yA §9sL0EAMPUDLC0f . d he Chanas 150l yANe: yeially (s, gount

of the change o om nal Vi scera Cr0Ss sectional area t he

anount O%rébge%gﬁg%?jﬁ%ﬂ%ﬂﬁ%.¥§%9§$}dC9Q188.0btained' 10. The visceral fat
g g

determ nin evi ce W neasuring "10 function according to Caim
1, wherein the abdominal girth W. is a circunferential length of an
abdonmen at 4th lunbar vertebrae of the subject.

5 8. The visceral fat determining device with a weight

measuring function according to Claim 1 , wherein
-measuredresultsoftheweightandtheabdominalvisceral

fat cross sectional area VA are stored for a certain length of
time and

10 amounts of changes betweén the stored weight which is
ameasuredresultinthepastandtheweightmeasuredmostrécently
and between the stored abdominal visceral fat cross sectional
area VA which is a measured result in the past and the abdominal
visceral fat cross sectional area VA measured most recently can

15 be obtained.

9. The visceral fat determining device with a weight
measuring function according to Claim 1 , wherein

measured results of the weight and the abdominal visceral

20 fat cross sectional area VA are stored for a certain length of

time,

amounts of changes between the stored weight which is
ameasuredresult inthepast andtheweight measuredmost recently
and between the stored abdominal visceral fat cross sectional

26 area VA which is a measured result in the past and the abdominal



ABSTRACT VI SCERAL FAT DETERM NI NG DEVI CE W TH A WVEI GHT MEASURI NG FUNCTI ON
A visceral fat determ ning device wth a weight nmeasuring function which is
capabl e of neasuring weight of a subject and providi ng enforraoddpn
associated with visceral fat of the subject and easy to operate at hone or
the like is disclosed. The visceral fat determ ning device with a wei ght
measuring function 10 is conprising wggght measuring means for neasuring
wei ght of a subject when the subject stands on a neasuring surface, input
means for inputting personal data representing physical characteristics of
the subject, a data processing unit for processing various types of

cal cul at | d i LtiQ for di spl.aying, the. person data and a
resul t o#’ggﬁ'grggl %%T gglﬁsogéhsfi)éev\%é.ro&aﬁ aﬁgﬁtﬁ g&%a\?élﬁ n I&P%t?%ﬁeggggc?%rtl ed
with BM, an he. . visceral fat of the subject can be obtained by inputting
an abdomb%agb%fagpﬁddf%t 02 subject which is a circunferential length of a

torso of the sugj gg%i%n%fh%ih%htam%cur}theofsutpljléacéhanggi ayr %h]é( 8}a?bc:lominal
visceral fat cross sectional area VA to the amount of the change

5 of the weight (the amount of the change of the abdominal visceral

fat cross sectional area VA / the amount of the change of the

weight) can be obtained.

10. The visceral fat determiningdevicewithaweight measuring
10 function according to Claim 1 , wherein the abdominal girth Wy
is a circumferential length of an abdomen at 4" lumbar vertebrae

of the subject.
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' ABSTRACT

v-\IISCERAiI.. FAT DETE,RMS_ZNING- DEVICE WITH A WEIGHT MEASURING "FUNCTION

Avisceral fat determiningdevicewitha weig_ht measuring

function which is capable of measuring weight of a subject and

. providing information associated with visceral fat of the

subject and eésy to operate at home or the like is disclosed,
The visceral fat determining device with a weight measuring
function 10 is comprising weiglﬁ: measuring means for measuring
weight of a'subject when the subfject stands on ameasuring surface,
input means for inputting personal data representing physical

characteristics of the subject, a data processing unit for

processing various type—s of calculations, and a display portion

fordisplaying the personal data and a result of the calculation,

wherein quantitative information associated with BMI and the
visceral fat of the subject can be -obtained by inputting an
abdominal girth of the subject which is a circumferential length

of a torso of the 'subject and height of the subject.

Figure 1(a)



