;i) kl me3evsd<8>6t T64+1 CRI PTI ON HEALTH ADM NI STRATI ON APPARATUS 5
Techni cal Field The preseént invention relates to a health administration
appdratus which is capable of automatically neasuring the physi cal \si ze of.
a cparacteristic par@ of the body of an exaninee that is useful in jud§fng
the§condition of A®health of the exam nee. Background Art Exanples of
conventi onal appalajlis capable of evaluating and nonitoring the degree of
obesity of na body include a body fat nmeter, with which the user
can measur e péfcent of his or hBES ¥R to recognize the degree of
his or ha@obesity and with which the user is capable of nonitoring the
degree of "his or her obesity for health adm nistration by periodically
measuring the percent of his or 20 her body fat. The abdom nal

b
circunference, or the so-dHALEH AEMENISTBATIIQNAPRARATYRe circunferenti al
size of a trunk part, is the physical size of a part of a hurranummmmmumwm
is likely to have relation to the degree of obesity and which c
25 as an indicator of the condition of health. That is, by measuringshfe
wai st sbPze Bgchnilpgdafipddy, r 2it is possible to obtain a measure in
connection wth the degree of obesity of the human body; if the user finds
an increase in his ofhpepreRgnt ifveptipperebafesdi® GoRerdrhhis or her
health condition by taking care of dietary habits and the 5 |ike to prevent
obesity. Ha®MgrgtEathenespParatus ¥higbehsregpablal ahautemetigasty si ze
measurenment be perfornmed with use of a tape neasure or the |ike and, hence,
t he neasur ePRARUTHAY SbenPhyficabflae #§. aspharecanistic parksobelhP r equir ed
that such a 10 taper neasure be w apped around the waist part _of a human
body to acHredie ofeasupEaBhieqnithathdfcisefud atidEmshithgasopdikion of
time-consumng. Particularly when the wai st size nmeasurenent is to be
per for d@d fRpalkthycfuphredraBin®seani nation in a school or a working pl ace

for exanple, mich tine is required because M

*G00002*
Background Art

Examples of conventional apparatus capable of
evaluating and monitoring the degree of obesity of a human
15 body include a body fat meter, with which the user can measure
the percent of his or her body fat to recognize the degree of
his or her obesity and with which the user is capable of
monltoring the degree of his or her obesity for health
administration by periodically measuring the percent of his or
20 her body fat.
The abdominal circumference, or the so-called waist
- size, which is the circumferential size of a trunk part, is
the physical slze of a part of a human body which is likely to
have relation to the degree of obesity and which can be used
25 as an indicator of the condition of health.

That is, by measuring the waist size of a human body,



15 a |l arge nunber of exam nees shoul d be subjected to the neasurenent. The
| umar circunference, or the so-called hip size, which is the
ci-r@unferential -size of a hip part, is the physical size of another part of
a hgman body which is likely 20 to have relation to the degree of obesity.
The®hi p size neasurenent, also, needs to be perforned with use of a tape
neasure or the |ike and hence is tinme-consumng. It is, therefore,
desirable that the waist size or hip size be automatically found by

conput at i ortt d¢t Pegsdbiecto 2ptadas @ BRRAVTYI 1h eenngedigrawitl thethe |ike.
It is also desirable that information about a body closely related to r
heal th be dcarege@fonbentthaaf sthef haman hodal stf dihee userhfpnds zan
Accordingly, it is an object of the present invention to provide a health
admi ni st r atinsireasgaint his vwpr dies Wadsgapabee Hie difedhganc &PRYTeL A PR he
wai st size or the hip size of a human body that can be used in eval uating
t he degr ee hsir digadithy cepdititomhimtakdayg aate vt cilataryapabies oandliBifensi ng
wi th direct nmeasurenent of the human body with a tape neasure or the like.
10 Di scPosukikepfto preMenbnobesiditier to resol ve the foregoing problens, a
heal th adm ni stration apparatus according to the present invention is
confi gured such that Her¢eofgrsnr Sowevar, okt k3g rieesf neayiradt that tde an
exam nee including the height and weight of the 'I _ .~ ~ | exam nee; and
t he appar atigigts sgasameéswemerrrdiheg peréorpednwith use efnfetapednedsulee
exam nee which is the circunferential size of a trunk part of the exam nee
by a conput@X ithe Bdkedand, duendre B mgasuremertudiafy begd Ké&Mght and t he
wei ght of the examinee. r,; Wth this health adnmi nistration apparatus
accordi ng ternsvEingyeriResiifically. pbEhag deep zeavihedcEraly suakd a he

abdom nal circunference (waist size) of an exam nee which is 25 the

ci rcunflér ertIRAT Fleasuge het VIFRPYhAroynd: fhe cwiks hRards ofief| hugar Peflspense

wi th a troubl esome neasuring operation
to achieve measurement and, hence, the measurement has been

time-consuming. Particularly when the waist size measurement
is to be performed for a group medical examination in a school
or a working place for example, much time is required because

15 a large number of examinees should be subjected to the
measurement.

The lumbar circumference, or the so-called hip size,
which is the circumferential size of a hip part, is the
physical size of another part of a human body which is likely

20 to have relation to the degree of obesity. The hip size
measurement, also, needs to be performed with use of a tape
measure or the like and hence is time-consuming.

It is, therefore, desirable that the waist size or
hip size be automatically found by computation, not by direct

25 measurement with a tape measure or the like. It is also

desirable that information about a body closely related to



r 4 such as to wap a tape neasure or the |ike around the trunk of a human
body to find the abdom nal circunference in judging the degree of obesity
of e human body. A health adninistrati®n apparatus according to the 5
invgntion may be configured such that: the apparatus allows entry of body
dat& of an exam nee including the height and weight of the exam nee; the
appar at us has i npedance neasurenent neans capabl e of neasuring the

i npedance of the body of the exam nee 10 via el ectrodes brought into
contact wi theabily beesbipiped Mpdfeorashs ekafithe At RéZz8pParkiRis is
capabl e of finding the abdom nal circunference of the exam nee which is the
circunferenit%f- size of a trunk part of the exam nee by a conputation based
on 15 the body data including the height and wei ght of the exam nee and the
i npedance of the bod?cﬁ?r@ﬁégg]é%arﬁtnéé. arhpRieehlth theénPrESEREL i on appar at us
according to the invention is capabl e of automatically finding the

abdom nal ctreaniione keePBEPVHIE k dinaddl. adpiniskraticrm @pParatrat Yioich

appar atus accordi ng_ to the invention may be configured such that: the
appar at 3s at§ gaPable ofnapfomatigadlvd£indéng abhe WiHiste 8178cPEILRY RiR

hei ght and wei ght of the exam nee; the apparatus has body fat percent
measur enentStEa € 25 hgmgRpPABthat, GiaRg behuseddin femalyetdpgt the deqree

exam nee based on the inpedance of the body of the exam nee that is
measured ©f obesity of; fhe|ianan, RodynAadgkhicht s GAReRkde ®Fth extrenes of
the body \ _J . .~.., of the exam nee; and the apparatus_is capabl e of

findi ng t hel:IRFAA withcdiFere Measyremgat eRanthe dupdrc ROAY vhER 2
circunferential 5 size of a trunk part of the exam nee by a conputation
based on t heARSAPEFHES PRcFRRi Hef®he hei ght and wei ght of the exami nee and
i nformati on about the body fat of the exam nee neasured by the body fat
percentlorreasurerrent means. Wth this health adm ni stration apparatus
according 10 to the invention, it is possible to automatically find the
abdoni nal RIIUFARENCE ORVERLEhni nee as wel | as to obtain information
about the body—fat of the_exam nee hy the body fat percent neasurenent
means. A heal th adni APsPFEET ofP HPALXPuSRECERFRINGS ProRdens. | avsateh may
be configured such that: the apparatus allows entry of body data, of an
exani nee ir&‘i"'&ﬂdﬁ?&r@i’fé°ﬁeﬁeﬂ‘i‘r£ \REPRALBE tRctR& RReReRt dR¥eRpheR attis hdls

body fat percent nmeasurenent neans capable of finding the body fat percent
of the exanfPRfelpuredysuch that: the apparatus allows entry of body data

15 of an examinee including thgw?gight_énd weight of the IfJ E”¥
examinee; and | /
the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation based on v
20 the body data including the height and the weight of the | |
examinee.
With this health administration apparatus according
to the invention, it is possible to automatically find the
abdominal circumference (waist size) of an examinee which is

25 the circumferential size of a trunk part of the examinee as

well as to dispense with a troublesome measuring operation



20 on the inpedance of the body of the exam nee that is neasured via

el egctrodes brought into contact with extrenes of the body of the exam nee;
andf@ he apparatus is capable of finding 4he abdom nal circunference of the
exaffimee which is the circunferential 25 size of a trunk part of the

exafr nee by a conputation based on the body data including the height,

wei ght and body fat 6 percent of the exam nee. Wth this health —-

adm ni strati on apparatus according to the invention) it is possible to

aut omat i cal $Ycl iagd tohwrapodniarg measyyef erchee bikenmroxadi the trxuneldf as to
measure 5 the body fat percent of the exam nee that is usable as one of

i ndi cat or s afhumaa bedyi £pofiind thealablominahecheriynferienser dBnjudairdir enent
means. A health adm ni stration apparatus according to the invention nmay -be
confi gur ed B legrge: of hebepbiar afughgl hyan bedentry of body data of-an
exam nee including the height, weight and age of the exam nee; the i
appar atus i s capabl eAoheal Hriiatpimistapiban nePPatiataimnecernédngfte Hdeexan nee t
which is the circunferential size of a trunk part of the exam nee by a
conput abi onirentiien] Ragoly eenfiidyredd syshathabdeths wppagatyapatlons f or nul a;°
the conputing fornula is created by statistical processing of correldhfdn§
bet ween t heerldab@tnRedyciataiferamexanineq inehidinmiiée beighkheandodi es
serving as sanples that are neasured by a physical neasurement and body 20
data of theveighgn ofodhesesamingeisanpl es; and the conputati on based on the
conputing fofmula for finding the abdoninal circunference of the exam nee
is perforned using tEeevepRaatugydagndmpgflapge Measarementcmeqdysh this
heal t h adm ni strati on apparatus according 25 to the invention, it is
possi bl e t cc3Rahle € BmBASHTHY the dmpedaneecpEcthy hadveeinthecexaminaene
body data of the 1 , exam nee including the height, weight and age of the
exani né@ |, via elggdxgdsn P?@Fﬁhﬁniﬂmongoﬂgﬁﬁﬁl@itheﬁﬁﬁ?@mgﬁ efathethedy
processing of correlations between the abdomi nal Tifcinferences of the

| ar ge nunbe?f othen ¢FaR1p6EF e@8nderving as ~~' 5 sanples and body data of the -

human bodi es i ncluding the
the apparatus is capable of finding the abdominal

circumference of the examinee which is the circumferential

N

size of a trunk part of the examinee by a computation based on ,

15 the body data including the height and weight of the examinee ”ffj

and the impedance of the body of the examinee. -
This health administration apparatus according to

the invention is capable of automatically finding the

abdominal circumference of an examinee.

20 A health administration apparatus according to the %%
invention may be configured such that: the apparatus allows u \/ .
entry of body data of an examinee including the height and
weight of the examinee; ﬂﬂf

the apparatus has body fat percent measurement means iﬂ_ﬁ
\

25 capable of finding the body fat percent of the examinee based

on the impedance of the body of the examinee that is measured



hei ghts, weights and ages of the human bodies. Thus, it is possible to
autgmatically find the abdom nal circunference (waist size) of an exam nee

Whi is the size of the circunference of a trunk part of the exam nee 1~0
as | as to dispense with a troubl esone neasuring operation such as to

w a t ape neasure or the |like around the trunk of v a human body to find
the -a inal circunference in judging the degree of obesity of the human

body. A health admi nistration apparatus according to the 15 invention may

be confi gurdd £dertrpdes brrughipdingdeusontashovith 'lextremesenfr the)fbasivdy da\t(a/ D
of an exam nee including the height, weight and age-ef the exani nee; tiRe.Y
appar at us s thedpxpainger caft neasurenent neans capabl e of finding t

body fat percent of the exam nee based i 20 on the itnpedan~e of the body

of the exami nee thatthe #RRAAEE VSacepekle dtfesfimdéaghghﬁn@@d@@#ﬂadct Wi th
extrenmes of the body of the exam nee; the apparatus is capable of finding

t he abdoni rEIrRIYesRneecpEcthy exsmiagganvhiel whs dihe sirpumEprenktdak ential 25
size of a trunk part of the exam nee by a conputation on the v body data

i ncl udi Ag tHEehefght trpkgpartaf gy exaninee duhta gomputathen chagfthan bﬁed _
on a predeterm ned conputing fornmula;, the conputing fornula is created-by
st ati sti calthsr ®e8ysag§aoinebidtigigatthenbepghticand (waldibd ok fae exareintieer ene/efé/
of a large nunber of hunman bodies serving as 5 sanples that are neasured by
a physi cal anthdmpfermationdabitly tder Hody gﬂ‘é efinthe sF@mdgeqsmepsuretiives;

and the conputation based on the conputing formula for finding the

abdoni nal cihrec ey EaEePBFCeMe MeasraBent smeard or med usi ng the wei ght) age,
body fat percent and BM of 10 the examinee. Wth this health _

adm ni strati on appar HitR tekpheadght sdnheis tRaioro dpParatys pareemliea o find

t he abdom nal circunference of an exanmi nee fromthe body data of the

exam né8@ i e ddiendrvrBtherghtt ifeingseibhe hgeawfomatdcelani férd 1theased on
the conputing fornula created by statistical processing of correlations

bet ween t heaRaImcda CLEFHRERF G Ofs 2B ekaRings [ MeddemSotohelEdimbodi es
serving as sanples and body data of the human bodi es including the heights,
wei ght s andigadadiophabapkethe R9dys £a§ Q€| Fhesexanipeenbisthe body ey f at
percent of the exami nee that is usable as one of indicators of the

condi ti on dIeHsERt MepFUrABeRHdILanE- per cent neasurement nmeans. The

conputing fornula for finding the abdom nal circunference may be created on ,
a sex basis by divi dftnBegheh administration apparatus according to the ;

. F)‘-f*
15 invention may be configured such that: the apparatus allows Qﬁ.x
entry of body data of an examinee including the height and
weilight of the examinee;
the apparatus has body fat percent measurement means \ﬁ
capable of finding the body fat percent of the examinee based , VJ
20 on the impedance of the body of the examinee that is measured -
via electrodes brought into contact with extremes of the body

of the examinee; and .
T
the apparatus is capable of finding the abdominal ;

\
.

clrcumference of the examinee which is the circumferential ./?F;:
25 size of a trunk part of the examinee by a computation based on

the body data including the height, weight and body fat



25 | arge nunber of sanples to be used in creating the conputing formula

intg a nmale group and a femal e group. Thus, the abdom nal circunference
of exani nee found fromthe body data $ncluding the height, weight and
the@l i ke of the exam nee based on the conputing fornula can refl ect

di f¥erences essential to the difference in sex. 5 The health adm nistration
apparatus which is capable of finding the abdom nal circunference may be
configured to find quantitative information about visceral fat by a
conput at i orPeREeRF &% the e¥BRafal circunference found. Since the abdoni nal
circunference of an exam nee) 10 which is the circunferential size of a
trunk part of the exWathethis headith administeatini@Praratus ceeedrding
adhering to the internal organs of the examnee, it is possible to find
quant i t at i vieo itfeodRyensaonbolt ish@ogsdbdeatofantanaihcaldvabdpdi the
circunference. Visceral fat strongly influences the 15 condition of health
such as adAhdamisngdseirguaferrinee ofs @dheyaninee A5 welilnfsr fat Peasu ut
visceral fat can be used as an inportant indicator in predicting the

condi ti 8n ofhehdwdyh fathpereent Pfhdkenexaminee ntkdpdisatigabdecasdory) 2% t he
present invention may be configured to be capable of finding 20 the

vi sceral fatnGaaforseefi bhal cenditisn cfcheabbl lee the dodynpatapereeh t he
abdom nal circunference found with another predeterm ned conputing formula,
wher ei n saifteaRBEmentc®apdsing fornula is created by statistical processing
of correl ations between the actual w 25 visceral fat cross-sectional areas
of the |arge nunber &fhealthjadmindstragien apparptus,gscesdingttaridereasured o
by tonography i i, 10 and the abdom nal circunferences of the human | A/
bodi es as tHVeRHFNeFaYWPE hComt LIuwesl FﬁcadﬁhﬁFStﬁhﬁiﬁﬂ?aéﬁﬁéﬁaﬁb%O%&CCKiﬁ né

to the invention, it is possible to find the visceral fat 5 cross-sectional
area oflO0an & ofe brdynfleke ek AR fxamdngpdbneHding thenheighte Yolght based
on the aforesaid another conputing fornmula created by statistical
processi ng ¥ @ge Afathens*#BiRRRn t he visceral fat cross-sectional areas

of
the apparatus is capable of finding the abdominal

circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
15 Dbody data based on a predetermined computing formula;

the computing formula is created by statistical
processing of correlations between the abdominal
EETERET

clrcumferences of a large number of human bodies serving as

samples that are measured by a physicéi mégéﬁfement éhd body
20 data of.thé human bodies as the samples; and
the comﬁﬁfation based on the computing formula for

finding the abdominal circumference of the examinee is

performed using the weight, age and BMI of the examinee.

B\\//—\\/—\\ \,//\ \, s

With this health administration apparatus according
25 to the invention, it is possible to find the abdominal

circumference of an examinee from the body data of the



the | arge nunber of human bodi es as the sanples and the 10 abdom nal
cirgunferences of the human bodies. On the other hand, a health

adnf@ni strati on apparatus according to thé present invention may be

confi gured such that: the apparatus allows entry of body data of an

exdm nee including the height and wei ght of the exam nee; and 15 the
apparatus is capable of finding the lunbar circunference of the exam nee
which is the circunferential size of a hip part of the exam nee by a A
conput at i orfFEe¢eoANChEdbRg thmhelightl urhght R &9ghofahle wexypinesy e
exam nee. Wth this health adm nistration apparatus accordi ng 20 torl/tyJe

i nventi on, QQSQQSOBO§§PbF@mPQ¢%RH(ﬁﬁﬂﬂq&élF?eﬂgﬁﬁ QYN?Q@F#E&FCégrcunfe ence
(hip size) of an exam nee which is the circunferential size of a hip part
of the examTRGesgdingePf @’r¥®latiignsndetypen Bhe rahdomésgde neasuring
operation such as to wap a tape neasure or the |ike around the hip of av/{‘-\

human body SFqUREEreACeReof Lfarlatdec BHIBPENRE Bumgn giddgst RETHIRG 8 of

obesity of the human body. 11 A health adm nistration a paratusa\~
accor di fg t¥AMEKES MRANPPBH FER 1RE o PUTRBCbAIATS LRGINGERG Ehpar at us
allows entry of body data of an exam nee including the height and weight of
t he exani ndeiglys.hweaghhf and 3aef ofp&bgnBamaR LafH@fent nmeans capabl e of
measuring the inpedance of the body of the exam nee via el ectrodes brought
into contact with exThesesibfis mossddeotot matamatdiaosddy faadt Bee appar at us
is capable of finding the [unbar 10 circunference of the exam nee which is
the circunf@hdoningl sireupferennq) (yaistoripnd ehkan mamipes wvhhphitdtion
based on the body data including the height, weight and inpedance of the
exam nee. TH® H&@ OF ABfi ﬁ%’é‘f‘?“%ﬁqlﬁﬁ‘c&pﬁgr at beunle RA%H R theisxaminee

%0 as well as to dispense with a troublesome measuring operation
. such as to wrap a tape measure or the like around the trunk of
a human body to find the abdominal circumference in judging
the degree of obesity of the human body.
A health administration apparatus according to the
15 invention may be configured such that: the apparatus allows ,}
entry of g;;;#E;ta of an examinee including the height, weight /{({vﬂd,
and age of the examinee;
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based [
20 on the impedance of the body of the examinee that is measured W a«l
via electrodes brought into contact with extremes of the body
of the examinee;
the §pparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential .

25 size of a trunk part of the examinee by a computation on the 4'1\

. u
body data including the height, weight and body fat percent of y/\/>



the invention is capable of automatically finding the |unbar circunference
of an exam nee. A health adm nistration apparatus according to the 20

i hv@gntion may be configured such that:

dat@ of an exam nee including the height and wei ght of the exam nee;
apparatus has body fat percent nmeasurenent neans 25 capable of finding the
body fat percent of the exam nee based on the inpedance of the body of the
exanm nee that is neasured via el ectrodes brq?é‘ght into contact with extrenes

of the bodyth& examipee:based AR fePredermi

Hpaddng ferwababl e of

fi ndi ng War -—-12 5 circunference of the exam nee which is the
tial sizethe eompyting fosmuiaciexenfatesd by atabiptical on based,
on the body data includin the height and wei ght of the exam nee and

ci rcunfe

quanti t at i VREGaeESEREt PErcemRkatisasy befvear

body fat percent nmeasurenent means. Wth this health adm nistration
appar at us ESTHEIERGeROes 0°F He Jargenmugher| of  kumss Hogiest serVAIeds cal | y
find the lunbar circunference of an exam nee as well as to obtain

i nf or naPi orFAEBYGE thethdey measwied B¥ exBhysiteabyneasurspants apd edent

the apparatus allows entry of body

t he

e t3hdaomiagilnee nmeasured by the

measur ement _neans. A heal th admi nistration apparatus according to the 15 20
i nventi on At @Lcshei Burar kedies @&t thens s al | ows entry of body
data of an exam nee including the height and wei ght of the exam nee; the

appar atus has body f iRe peerRiHiations BREAENEN Ntk SERYABRE BPTTFRLIRIITRF t he

body fat percent of the exam nee based

10

15

20

25

finding the abdominal circumference of the examinee is
performed using the weight, age, body fat percent and BMI of
the examinee. g

With this health administration apparatus according
to the invention, it is possible to find the abdominal
circumference of an examinee from the body data of the
examinee including the height, weight and age of the examinee
based on the computing formula created by statistical T
processing of correlations between the abdominal
cilrcumferences of the large number of human bodies serving as
samples and body data of the human bodies including the
heights, weights and ages of the human bodies as well as to
measure the body fat percent of the examinee that is usable as
one of indicators of the condition of health by the body fat
percent measurement means.

The computing formula for finding the abdominal
circumference may be created on a sex basis by dividing the

large number of samples to be used in creating the computing

formula into a male group and a female group. Thus, the

4\4,

A S



on the inpedance of the body of the exam nee that is neasured via

el egtrodes brought into contact with extrenmes of the body of the exam nee;
and@t he apparatus is capable of finding 2he |unbar circunference of the
exallines which is the circunferential size of a hip part of the exam nee by
a conputati on based on the body data including the height, weight and body
fat -percent of the examnes. 25 Wth this health adm ni stration apparat us
accordi ng to the invention, it is possible to automatically find the 13
a | unbar ci3Rdainadn cATERMERT eNGeiOfe @Na §xABI Req sSEQURNdnEZ oty Eheheodpdy f at
percent of the exam nee that is usable as one_of indicators of the

condi ti on dlatrednciuginghthe gighst, wedebht apdadhs didiet ofeihRe. examingey| t h
adm ni stration apparatus according to _the invention may be configured such
that: the RFRA%ORs thAr seBPuEHY F3MWEadgaBaref brctaidEsmeneesi ncl udi ng t he
hei ght, wei ght and age of the exam nee; the apparatus is capable of finding
t he | unbar eSEeRyd ér Ehe edBfLenance iR AEE- which is the circunferential
size of a hip part of the exam nee by a conputation on the body data

i ncl udi Bg t he hei ght Thadherl ghradsrindgérakien rpasiatnsa wpichel e reanahle
conmputing formula; the conputing formula is created by statistical 15
processi ng ®f Tndiagathenab@emifah aiFeumiaBance may e CoOREdguBed at9 ar ge
nunbes of human bodi es serving as sanples that are neasured by a physi cal
measurenmentfHHH GEREigativerinfamatieon phartsviscernl fakpb¥sad and the
conmputation with the conputing formula for_20 finding the |unbar

ci r cunf er erRANBItaiOncRafrd cen | the) @xiemiealusi FgmiRr efsiegfeundei ght and age
of the exam nee. Wth this health adm nistration apparatus according to the
invention, it is posSiBfe tRe fahdemimall GABERMESTRNGT &fcABeCBAMIRLRXxani nee
fromthe body data of the 25 exam nee including the height, weight and age
of t he 1@ an¥inkd pds dreoFiraemEFaiiiadg sigendf a2 ckemtte P Sfatheti cal 14

processing of correlations between the |unbar circunferences
examinee, is related to the amount of visceral fat adhering to

the internal organs of the examinee, it is possible to find
quantifgfive informatibﬁ ;Qout the visceral fat from the
abdominal circumference. Visceral fat strongly influences the
15 condition of health such as adult diseases and, hence, such
quantitative information about visceral fat can be used as an
important indicator in predicting the condition of health.
The health administration apparatus according to the

present invention may be configured to be capable of finding

20 the visceral fat cross-sectlional area of the examinee by a

i
J

computation on the abdominal circumference found with another
predg;e:mined computing formula,
wherein said another computing formula is created by

statistical processing of correlations between the actual

25 visceral fat cross-sectional areas of the large number of

human bodies as the samples that are measured by tomography /



of the | arge nunber of human bodi es as the sanples and the body data of the
hungn bodi es including the heights, mei%hts and ages of the human bodies. 5
Thu@, it is possible to automatically fil@d the |unbar circunference of an
exafpi nee which is the circunferential size of a hip part of the exam nee as
wel¥ as to dispense with a troubl esone neasuring operation such as to wap
a tape neasure or the like around the hip of a hunman body 10 to find the

| unbar circunference in judging the degree of obesity of the human body. A
heal t h adnmigi&ithe: pbfonppat fircunfesenrag o6 the humaneheddasnay e
configured such that: the apparatus allows entry of body data of an

exam nee | rRampdie®g t he hei ght, weight 15 and age of the exam nee; the
apparatus has body fat percent neasurenent neans capable of finding the
body fat percent of Whthekhikg healihs admbnisteatinie @Pparadust decsthindof t he
exam nee that is neasured via electrodes brought into contact with
extrenes ofta depdayendion. tie s poissdblet he Elphrtheuyiscerapabie of
finding the lunbar circunference of the exam nee which is the

ci rcunf &r ergyqfis-segdional #ken mf @noexanines affonedhsy examdnpat ati on on the
body data including the height, weight and body fat percent of 25 the”
exam nee wiahfqpn slecunfreeneafioundgbased on; thehaforepaiingnothenil a i s
created by statistical 15 processing of correl ations between the | unbar

ci rcunf er erk@RpWiring Fargelaerratest byushatbotleal ayogesging efinpl es t hat
are neasured by a physical neasurenent and body data of the human bodi es as
t he sanpl escornedatdongebetvigrn diteoivigicenal hkat orpras wectdpnal aarens fdfhdi ng
the lunmbar circunference of the éXam nee is perfornmed using the height,

wei ght, agethehd azgey nambepept dHimas boddegxas the sapplest Bnd Heeal t h

adm ni stration apparatus, it is lofpossi ble to automatically find the

| unbar 18i r cabAidade cdrcuRf exenrafe @fadhgehimar Befdifisspense with a

troubl esonme neasuring operation using a tape neasure or the like to find
the | unmbar circunf ergﬂc e ey hgidi-ng Rerkih AdHnistFatAgnt fRPINAIE 15
circunference may be created on a sex basis by dividing the | arge nunber ofy
sanpl es i ntFWPUENG §Pothe apke LT te FRVENFLoD phay e canfdgugagasuch | 4
ci rcunference of an exam nee found fromthe body data including the height,
wei ght and thtd ithe gprarates ghlnws eadey of b HRuctn gnf examire&an

refl ect

including the height and weight of the examinee; and r~\
ma——"
15 the apparatus is capable of finding the lumbar

circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation based on
the body data inéluding’the height and weight of the examinee. l y‘
With this health administration apparatus according
20 to the invention, it is possible to automatically find the
lumbar circumference (hip size) of an examinee which is the
circumferential size of a hip part of the examinee as well as

A\
to dispense with a troublesome measuring operation such as to

)

\\ wrap a tape measure or the like around the hip of a human body
25 to find the lumbar circumference in judging the degree of

obesity of the human body.

/1,1':1f '



20 differences essential to the difference in sex. A health adm nistration
appgratus according to the invention may be configured such that: the
appfratus allows entry of body data of &d exam nee including the height and
wei Bht of the exam nee; 25 the apparatus is capable of finding the

abd®m nal z circunference of the exam nee which is the circunferenti al 16
510 15 20 size of a trunk part of the exam nee and the | unbar
circunference of the exanm nee which is the circunferential size of a hip
part of the exani neePAbfeabip AMMING S rp4ien PPITARIWoRFCARLAPE nE?P udheg t he +
hei ght and wei ght; and the apparatus is capable of findin quantitatiig’

i nf or mat i onlRMRRRLONhMay| beceeRfkgurest sugk thakt e BpPraradupuedlovh baded
on the abdom nal circunference and | unbar circunference found. Since the
abdom nal cenEUnhfas bRe¥ datatel anexamiseecineidEing tde hepghtinarddy are
related to the anount of visceral fat adhering to the internal organs of
the ., s f, weighin afodhre pxaminegissible to obtain quantitative information
about the visceral fat fromthe abdom nal circunference and the | unbar
circunf &rence. Viscethf RERPAZAYWHJIAF LRPPOARER JNGGRUITEHEHtt MOANS heal th
such as adult diseases and, hence, an inportant indicator for the condition
of heal th tePRRbIeOfgReasRrtRg the Jmpsidaagei oL stk kpfahooft fhpvexamirgeat i on
about visceral fat is obtained. The heal th adm ni stration apparatus which

i s capabl e vi2 felpsitrgdeRebronghl Mt sonéprehcelth excemesnicfethaphode ~T
configured such that: the apparatus allows entry of body data ~~ of the
exani nee i nef v ¢RaMEnRe; gARY wei ght and age of the exaninee; the
apparatus is capable of finding the abdom nal circunference of the.exam nee
whi ch is the circunf &hentPRRraTIs |1k cgpahler of kK ngdindthenduBkari nee by a

conput ati on on the body data based on a Rr edet erm ned conputing fornul a;
1 circumference of the examinee which is the circumferential

size of a hip part of the examinee by a computation based on
the body data including the height, weight and impedance of
the examilnee. -
This health administration apparatus according to
15 the invention is capable of automatically finding the lumbar
circumference of an examinee.
A health administration apparatus according to the
invention may be configured such that: the apparatus allows ij>
entry of body data of an examinee including the height and "é\
20 weight of the examinee;
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based '\/dﬁ
on the impedance of the body of the examinee that is measured v
via electrodes brought into contact with extremes of the body

25 of the examinee; and " -‘—&)'

" the apparatus 1s capable of finding the lumbar



17 the conputing fornula is created by statistical 5 processing of

corgel ati ons between the abdoni nal circunferences of a |arge nunber of

hu bodi es serving as sanpl es that aréZ2measured by a physical neasurenent
andgbody data of the human bodi es as the sanples; the conputation based on
theYconputing fornula for finding the abdom nal circunference of the

exani nee is perfornmed using the weight, age and BM of the exam nee; the
apparatus is capable of finding the visceral 10 fat cross-sectional area of
t he exam néelusImgeEeRpat f i Bir axaHeegobithals dhe grerafeEerktRr} unbar
circunference found with another predeterm ned conputing fornula; the

af or esai d &SHAGHOE BoRdDtPAKL o rilles eXamipeat ey a Fopusation: based An
processing of correl ations between the actual visceral fat cross-§ectﬂdgal ¢4—
areas of tH&q dogy¥ Aakbeinetudinehiingobipéghhsand eyl 66 thatexgreinggsur g

by tonography and body data of the human bodi es including WHR which is the
---_ ratio ¥4 gyanipgakivel informationcabeubf theydipdyr faeofubla® bodi es as

the sanples to the lunbar circunference of that human body (abdomi na

cir currfngr erRXamigegameasvEediy difte Podiinfat neexesijumeaisyrenenh merRNSf or esai d
anot her conputing formula for finding the visceral fat cross-sectional area
is perforned using tRetiHHheaddhepdRipbatratioy aprarpiuseadeerding

adm ni stration apparatus, it is 25 possible to find the visceral fat

cross- sect i ghdiheaddyeBtian. eldarih@0sgdbdbake i 2eimALicHleyniindntk®out the
visceral fat. 18 The heal th adm ni stration apparatus which is capabl e of

t he exam neemidd gdreymEerenrs fi annexaphprears dfdlomst ke SPERHM nee; the
apparatus is capable of finding the abdom nal of finding the |unbar

ci r cunf er entE QFmatRencahept cherdipdye fasnPE gtihe Examimeeh &Y: thacbedpdiatt us
allows entry of body data circunference of the exam nee which is the

ci rcunfl8r erRgrgend; peagprement, Meanst of the exam nee by a conmputation on

t he body data based on a fredeterm' ned computing forml a;
A health administration apparatus according to the

invention may be configured such that: the apparatus allows VJ\A
entry of body data of an examinee including the height and 1<>/
weight of the examinee;

15 the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured 2
via electrodes brought into contact with extremes of the body A/U}'

of the examinee; and

20 the apparatus 1ls capable of finding the lumbar

A
i1,

circumference of the examinee which is the circumferential v/f;

size of a hip part of the examinee by a computation based on Ii?-
the body data including the height, weight and body fat
percent of the examinee.

25 With this health administration apparatus according

to the invention, i1t is possible to automatically find the



10 the conputing fornmula is created by statistical processing of
correl ati ons between the abdom nal circunferences of a |arge nunber of

huMan bodi es serving as sanples that aré3measured by a physical neasurenent
and body data of the human bodi es as the sanples; 15 the conputati on based
on the conmputing formula for finding the abdom nal circunference of the
exaninee is perforned using the weight, age and BM of the exam nee; the
apparatus is capable of finding the visceral fat cross-sectional area of

t he exam neBIMRAT: AEFPUEAFeRPe Rf 2 EffémaBEenH el duktePeaserand e unbar
circunference found with another predeterm ned conputing fornula, the
appar at us HRRIDJFRF PECPRE ceht thie £5@EReRt thahnks gadice asf orenef ng t he

body fat percent 'of the exam nee based on the inpedance of the exani nee
that is neas@iaptors of Eheceersiidsion @fghealhl P¥dhandodii fRteReFRRS of

t he body of the exam nee; _ - 19 the aforesaid another conputing fornula

i s creat ed PERS4TEMERL| BGRNHr ocessi ng of correl ati ons between the actual _
visceral fat cross-sectional areas of the |arge nunber of human bodies as _
the sanmPl es that areAnBadltlRIWLINisEgtapnyaPPFREWo AFCcezatanss te Heehunan i
bodi es including WVHR which is the ratio of the abdom nal circunference of V‘/
each of thelMARLLIBoTR¥sPasComelarad s3chothak: | (hBaRPRRFRLIHE 1d9WS of ﬂHﬁtg
human body (abdomi nal circunference/lunbar circunference), and the body ‘f at
per cents of SR MinkedyodrEd; ofhin FxaHEegoipetadinm the hedgbtafveishh d
anot her conputing fornmula for finding the visceral fat cross-sectional area
i s perfor netR4 9% ofhédhorpxanineydy fat percent of the examinee. Wth this
heal th administration apparatus, it is 15 possible to find the visceral fat
cross-sectional areatBf 8PP HS £8Pghaat P A IR AHEmAEMBAT about t he
visceral fat, The heal th adm nistration apparatus which is capable  of

fi ndi nd % hecikmpfenenceurf eFan cexastinase waishi heethCciewrdsrratial such
that: the apparatus allows entry of body data pQ/é?

size of a hip part of the examinee by a computation on the )
body data including the height and weight of the examinee with v”/d
a predetermined computing formula;

the computing formula is created by statistical

15 processing of correlations between the lumbar circumferences
of a large number of human bodies serving as samples that are
measured by a physical measurement and body data of the human
bodies as the samples; and

the computation with the computing formula for

20 finding the lumbar circumference of the examinee is performed qbf\_ )

using the height, weight and age of the examinee. \(/b’/
With this health administration apparatus according

to the invention, it is possible to find the lumbar sz

circumference of an examinee from the body data of the Q/Qf

25 examinee including the height, weight and age of the examinee

based on the computing formula created by statistical




20 of the exam nee including the height, weight and age of the exam nee;

t he.apparatus is capable of finding the abdom nal circunference of the

exam nee which is the circunferential sil#e of a trunk part of the exam nee
by a conputation on the 25 body data based on a predeterm ned conputing
fortrul a; the conputing fornula is created by statistical 20 processing of
correl ati ons between the abdom nal circunferences of a | arge nunber of

human bodi es serving as sanples that are nmeasured by a physical neasurenent
and body daneasssing AfinePrivkRdenss befwesnnphe stumbarh eiggupliereness based

on the computing formula for finding the abdom nal circunference of the
exam nee | PHdifeodargeusipger RE amgnt bogdges oael 1HM samples ardnthree; t )
apparatus is capable of finding the visceral fat cross-sectional area of),” <
t he exani nédyy datgoafuthei wamarn haddes0ingdeding | the hedshssenveliginds | urrbarvf
circunference found with another predeterm ned conputing fornula; the
appar at us herd Be®g P4t therkwran had@senent neans capable of finding the

body fat percent of the exam nee based on the inpedance of the exam nee

t hat is53neasured vi aThus, elects apssiblouydt autamatdealdyt fihdhthst r enes of

t he body of the exam nee; the aforesaid another conputing fornula is

creat ed by bumhamsirgimfeseresiofy ayf exemineat winkeh bt Wwden t he act ual

visceral fat cross-sectional areas of the |large nunber of 20 hunman bodi es

as the sanptiecumfgrentidabeatze «f & hipnbgrapel thel examingsgt asovelheashunan
bodi es including WHR which is the ratio of the abdom nal circunference of
each of thethi@pPepsgi withsat troudigsiome measweing mraratiiosuanehemectof t hat
human body (abdom nal circunference/lunbar circunference), the 25 body fat
percents ofWEa sh¢Re Pedsute ehdhendikguareund thee hig iof af human \Rodit of
each of the human bodies to the height 21 of that human body

(wei ghttPhei ghtfinda et umbarpeizguniieranchk inejudeing ding deorperos

obesity of the human body.
A health administration apparatus according to the
invention may be configured such that: the apparatus allows ,
entry of body data of an examinee including the height, weight 51/f1b. ,'
15 and age of the examinee; v./t
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based

on the impedance of the body of the examinee that is measured

)
via electrodes brought into contact with extremes of the body é&’ o4

20 of the examinee; UN
the apparatus is capable of finding the lumbar .
circumference of the examinee which is the circumferential VJAP
size of a hip part of the examinee by a computation on the ﬂs‘

body data including the height, weight and body fat percent of
25 the examinee with a predetermined computing formula;

the computing formula is created by statistical



conmputing fornmula for finding the visceral fat cross-sectional area is
performed using the WHR and body fat percent of the exam nee and the square
of the ratio of the weight of the exanm d€e to the height of the exaninee
(weight/height). Wth this health adm nistration apparatus, it is 10 15
possible to find the visceral fat cross-sectional area of an exam nee as
quantitative informati on about the visceral fat. The health adm nistration
apparatus which is capabl e of andin% t he | unbar_ circunference of the

exani nee mEBFAesSEIAGi §hir e BRI RSt Petneenpihe kurdbay cdRsuBEeF§Neds body
data a of the exam nee including the height, weight and age of the

exam nee; t%fe %gFasst: BYMbar (b dBMaroPofiagi sRring ﬁ%@ﬁ“ﬁgﬁscm%ﬁrﬁ@r ence
of the exami nee which is the circunferential size of a trunk part of the
exani nee by"eRREeFuPHE: RoPPBFLtHe MEGGPTEREAT EREPWY Aa¥AcaEt Brer Hupn
computing formula; the conputing fornmula is created by statistical 20 25
processi ng RFdiEs a8l fheopamPeSied® he abdoni nal circunferences of a |large
number of human bodi es serving as sanples that are nmeasured by a physical \'d
measur eent and bodythet @Iﬂﬂuﬂ%%wgﬁhb‘é@? eeorpiiting £9rPLLa; fome \/‘/
conput ati on based on the conputing fornmula for finding the abdom nal

ci r cunf er erfdnding fBeckufbae ccircyntergpaedofisthiy) exdpmineeghs, PaHEcmRRi BM | lof
the exam nee, 22 the apparatus is capable of finding the visceral f

cross- sect | Widl9 dheahsig Ee wwkghthe @8y apdcheutEat aerssnthef a®ni nal
circunference and |unbar circunference found wth another predeterm ned
conputi ng foFRH®e-5 the af oresai d another conputing fornmula is created by
statistical processing of correl ations between the actual visceral fat
cross-sectional areadlbfr thEs haajdbnadBépistratiam apparatvuss %hé”%anpléé\
that are measured by tonography and body data of the human bodies_incl uding
WHR whiléh iRO§HE1e0 trapPEometi¢rllab ddrtnihe clwrhan Gigetsrergeobhfan he
human bodi es as the sanples to the |unbar circunference of that human body
(abdoni nal efFERFEePENTELL UADAFC GiSPERFEr BhER)2 rppblesome measuring

operation using a tape measure or the like to find the lumbar
circumference.
The computing formula for finding the lumbar
15 circumference may be created on a sex basis by dividing the vJﬂ
large number of samples into a male group and a female group. T<
Thus, the lumbar circumference of an examinee found from the -
body data including the height, weight and the like of the
examinee based on the computing formula can reflect
20 differences essential to the difference in sex.
A health administration apparatus according to the \{J
invention may be configured such that: the apparatus allows t?t
entry of body data of an examinee including the height and
weight of the examinee;

25 the apparatus i1s capable of finding the abdominal

cilrcumference of the examinee which is the circumferential



the square of the ratio of the weight of each of the human bodies to the

hei ght of that human body (wei ght/height); and 15 the conputation with the

af oresai d another conputing formula for 1 nding the visceral fat

cross-sectional area is perfornmed using the VWHR of the exam nee and the

square of the ratio of the weight of the exam nee to the height of the

exanm nee (weight/height). 20 Wth this health adm ni strati on apparatus, it

is possible to find the visceral fat cross-sectional area of an exam nee as

quant i t at i V@3 fadr Ratropkapatit ehdhg examanee ;and e HaEbaR adni ni stration

apparatus which is capable of finding the Iunbar circunference of the

exam nee neSipundRressei gfr tae seraningst whigh bppthatqiscamfensnthtty of body@*,

data -;-_ ~b of the exam nee including the height, weight and age of the ’

- 23 exans¥re 0% Rehapphert Lt Hde I8F@Pipge B¥redtRutitdonschene nEans 7).

capabl e of finding the body fat percent of the exam nee based on théL»

i npedance ofhe hodo@rtar inabudingrithee hepght| andeieighdy 9ndi 3 el ectrodes

brought into contact with extrenes of the body of the exam nee; the

apparat®@s i s capabl etBe aPpaFal) s HE £pR8RLAPE Findimoe auanEibative exani nee

which is the circunferential size of a _trunk Eart of the exami nee by a

conput at i oniRfrimation phayt tlke ViRdergilngather hehremxamideghbYadd body f at

percent of the exanm nee based on a predeterm ned conputing fornula; the

conput i ng feemRUtatieoncpageddopythe Abhdeomipal pivewstenapcef andr Lanbay ons

bet ween t he abdom nal circunferences of a |arge nunber of human bodies

serving as tramfsresacenhfeunte FABSAr e Bhdemimad; edrcupEeTAnGfe®dand body

data of the human bodies as the sanples; the conputation based on the

conput i ng fERendunbEg: circumferepeT efavdbHmaRl Pedy carnf dieddtedotot Bee exani nee

is perfornmed using the weight, age, body fat percent and BM of 20 the

exam né®; t¥OHPpHavdscprat shab|ahsTinon§rnfhe hntsmadr gropps of the )

cross-sectional area of the exam nee by a conputation on the abdoni nal 10

ci rcunf er enR@@hdPadynbat &6reefFtende rhtadn quantitative information [/
\

about the visceral fat from the abdominal circumference and
the lumbar circumference. Visceral fat strongly influences
the condition of health such as adult diseases and, hence, an
15 important indicator for the condition of health to be
recognized can be obtained if such quantitative information
about visceral fat is obtained.
The health administration apparatus which is capable S
pe
of finding the lumbar circumference of the examinee may be }Ja
20 configured such that: the apparatus allows entry of body data ‘/l/i%\
of the examinee including the height, weight and age of the
examinee;
the apparatus 1s capable of finding the abdominal
circumference of the examinee which is the circumferential
25 size of a trunk part of the examinee by a computation on the

body data based on a predetermined computing formula;



wi th anot her predeterm ned conputing fornula; 25 the aforesaid another
conputing fornmula is created by statistical processing of correlations

bet ween t he act ual 24 visceral fat crdds-sectional areas of the |arge
nunber of human bodi es as the sanples that are neasured by tonography and
body data of the human bodi es including WHR which is the ratio of the

abdoem nal circunference of each of the human 5 bodies as the sanples to the
| unbar circunference of that human body (abdom nal circunference/l unbar
circunference), and the ¢eEEuting ﬁ@F@@K@si%fC¥Qﬂ$ﬂ@U@Hnsﬁéﬂi%%écéﬁuj t he
conputation with said another conputing fornmula for finding the visceral

f at cross-§§6Kﬁ@ﬁéngaP§aC@EI?kﬁﬁiﬂﬂ@e@e%ﬂeﬁ%itEFt#hQQNWRaénd body fat percent
of the exam nee. Wth this health adm nistration apparatus, it is h

possi bl e t ccinqunferenges cef 4 ¥angec nymbexscef i wean hasdest sapving @i nee as
gquantitative information about the visceral fat ~'. The health

admi ni st r at$aPlgspihat usrehnedsuyned: hyapl physieal measiuygments angiRedy
circunference of the exam nee may be configured such that: the apparatus

al | ows ént rdatst dfodpedhumanfbedicesagnitheesamelesli ng t he hei ght, weight and
age of the exam nee; the apparatus has body fat percent neasurenent neans
20 capabl e of findi n§hehecmpthation pasednen othe mompdingeforpaatal far t he

i npedance of the body of the exam nee that is nmeasured via el ectrodes 4
brought i ntindimoadhennb@omingle rigcymferenged9t ofhe iaxamiagend®; th A . Vj
apparatus is capable of finding the abdom nal 25 circunference of tle
exam nee weerfamedhasing cth¢ éredghital agezandfBMI 19f) fihep gramgpee he exani nee
by a conputation on the 25 5 body data including the height, weight and
body fat percent of t¥He SRRANEEShHAScRRFPEe ffeFdndinpnkllle covsiatadg
formula; the conputing fornula is created by statistical processing of
correl &0i orsathinpssnsepbliangbraren ofi thgne¥anires ¥ a compytahie® N of

human bodi es serving as sanples that are neasured by a physical neasurenent
and body the abdominal circumference and lumbar circumference found

with another predetermined computing formula;
the aforesaid another computing formula is created
by statistical processing of correlations between the actual
15 wvisceral fat cross-sectional areas of the large number of \[j
human bodies as the samples that are measured by tomography
and body data of the human bodies including WHR which is the
ratio of the abdominal circumference of eaéﬁ\af the human
bodies as the samples to the lumbar circumference of that
20 human body (abdominal circumference/lumbar circumference); and
the computation with the aforesaid another
computing formula for finding the visceral fat cross-sectional
area is performed using theﬂﬂHR~of'the examinee.
e
With this health administration apparatus, it is

25 possible to find the visceral fat cross-sectional area of an

examinee as quantitative information about the visceral fat.



data of the human bodies as the sanples; the conputation based on the
conputing formula for 10 finding the abdom nal circunference of the

exaninee is 15 performed using the meiéﬁt, age, body fat percent and BM

of the exam nee; the apparatus is capable of finding the visceral fat
cross-sectional area of the exam nee by a conputation on the abdom na
cireunference and |l unbar circunference found with anot her predeterm ned
computing fornula; the aforesaid another conputing fornula is created 20 25
by statistical proceS8fRPdfthc FOdPAFEERtIPRIARRATAHE WRLTRI 1% i@RALAe f at
cross-sectional areas of the |arge nunber of human bodi es as the sanples

that are nsdi@dipg tBaobrmhiy cnguﬁléayeaa% Lo fthen &XHARR[CHBRAY 22 i ncl udi ng
VWHR which is the ratio of the abdom nal circunference of each of the human
bodi es as tFRPEdgwEPdssueht Hhat yiher appprEaRrer2htv Nty of hhedn ey
(abdomi nal circunference/ |l unbar_circunference), the body fat percents fpii¥>
the human Rfdi%e exABLipAe LREAIENG theheddhb: gfeidhd ABPgREEOPE et of “Dhe )
human bodi es to the height of that human body (wei ght/height); and 26 t e\
conmput aPi orPX@AMIReie af or esai d anot her conputing formula for finding th
visceral fat cross-sectional area is perforned using the WHR and body f at
percent of the exani hBe aPRPTHSsdFarerable Hef (Limdings theabdemitalof the 5
exam nee to the height of the exam nee (weight/height). Wth this health

adni ni st r at$FICHEESEPRCAsOL | the Lxagdipes) E’h%ﬁgfﬁldu%%é’l\?lcé’ﬁ‘@?ﬁ?n?%ﬂl
cross-sectional area of an exam nee as quantitative information about the

vi sceral fatizerif ReiFPRK BRT ik (thE 6XRHPEL RV o tesieapedl @0 of )
finding the lunmbar circunference of the _exam nee may be configured such \¢
that: the ¥ &ate RRFBAsORM RFresietsamynadt SOBRULY &LXMPABe i ncl udi nggkﬁe ¢
hei ght, wei ght and a%e of the exam nee; the apparatus has body fat percént
nmeasur &éfent means 15 Eﬁp%&WQP?ﬁnQWfHEWHéatH% ?%g%FQQNPYpéFEEﬁ?t #a% he

exanm nee based on the inpedance of the bodx of the. exam.nee that is
measur ed processing of correlations betweenh the abdominal

circumferences of a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the human bodies as the samples:

15 the computation based on the computing formula for

finding the abdominal circumference of the examinee is (S A‘ A =)

performed using the weight, age and BMI of the examinee; ~C

the apparatus is capable of finding the visceral
fat cross-sectional area of the examinee by a computation on
20 the abdominal circumference and lumbar circumference found
with another predetermined computing formula;
the apparatus has body fat percent measurement means

capable of finding the body fat percent of the examinee based i . 5
. S

4

on the impedance of the examinee that is measured via &
25 electrodes brought into contact with extremes of the body of

the examinee;



via el ectrodes brought into contact with extrenes of the body of the

exam nee; the apparatus is capable of finding the abdom nal 20

ci rcunference of the examinee which is e circunferential size of a trunk
part of the exam nee by a conputation on the body data including the
height, weight and body fat percent of the exam nee based on a
predet erm ned conputing formula; the conputing fornmula is created by
statistical 25 processing of correlations between the abdom nal
circunferences of a FhggefeRRffEA GRORBARNCHIRN NS &OFMH4aads cpepted|

sanpl es that are neasured by a physical nmeasurenent and body data of the
human bodi & £-atietigap| BEOCeFRLND PFuCArrohabiang] katwese égﬁp@‘ﬁlﬂfgl formul a
for finding the abdom nal circunference of the exam nee is perforned using
t he wei ght ,\Vigperajodpti gropersechionsd Brpasfof htheeﬂé\ﬁg%é}lmgﬁé @pparatus is , -
capabl e of finding the visceral fat cross-sectional area of the exam nee by./
a conput at | BEmash boddeghasnfrfl sRl@sntbprEnate drRRSUREsh LYC tPROgFapYce four&:lk

wi th another predeterm ned conmputing fornmula, the aforesaid another

conput i Rg f¥dniodlyi dagpeqf cthe hummpodigsi srcteding JERs yhaghots the
correlations between the actual_ visceral fat cross-sectional areas of the

| ar ge nunbefalio [pfnkhepsbfeninal (Haecygksresceef ead wfasheeBWRInt onogr aphy
and body data of the human bodi es including WVHR which is the ratio of the
abdomi nal RPeEkaH @sekbe sameleh & thee lnURaR GberwrferencreofatPres to the

| unbar circunference of that human body (abdom nal circunference/l unbar

ci r cunf er end@an hediyt fabdgninal gtinqwmfezenge bHlumbar Hingmigreageh, cing he

human bodi es to the height of that human bod wei ght/height); and the

conput at i onth tAPdvh &4 BeESER S Afotther hamagg ¢svg ¢ nul a for finding the
visceral fat cross-sectional area is perfornmed using the WHR of the

exan né@ and the squakke gfommeratienpowsthtthe afianesadf aRetRS%N nee to the

hei ght of the exam nee (weight/height). Wth this health adm nistration
appar at us, $emRuting formula for finding the visceral fat cross-sectional

area is performed using the WHR and body fat percent of the
examinee.
With this health administration apparatus, it is
15 possible to find the visceral fat cross-sectional area of an
examinee as quantitative information about the visceral fat.
The health administration apparatus which is capable
of finding the lumbar circumference of the examinee may be
configured such that: the apparatus allows entry of body data nb
20 of the examinee including the height, weight and age of the
examinee;
the apparatus is capable of f£inding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
25 body data based on a predetermined computing formula;

the computing formula is created by statistical



28 possible to find the visceral fat cross-sectional area of an L exam nee
as quantitative information about the visceral fat. The health

adm.ni stration apparatus which is confi@9ed to performthe conputation
based on the aforesaid 5 another computing formula using the WHR of the
exam nee nmay be arranged to forma body type judgnent based on the WHR of
the-exam nee. Wth this health adm nistration apparatus, it is possible to
judge the body type of an exam nee based on the bal ance_between the upper
part and tHFIERELNGaPE ePr¥atipnsypetweenstpeBPdgningd WHR The heal th
adm ni stration agfpar atus which is capable of finding the abdom nal

ci r cunf er ertirdmiegeneranthiced nxgeauabeangédhwerns Hadigs §BEYLRG #dgnent
based on the abdomi nal circunference of the exam nee. Wth this health 15
adm ni st r at$3RP1Fodhatudrei neasunask HyhRe PRYS L Gy dNeAfgEeNinaBt apedite i s
obese or not based on the size of the exam nee's abdom nal circunference
found. The ¢l of b6 hiwan hodies@saitheusamples: i s capabl e of finding the
visceral fat cross-sectional area of the 20 exam nee may be arranged to

f orm anSobesi ty j udgiBat copRERGP bagedy s cEhe | camputdngs Soxmala ar ea
of the exam nee. Wth this health adm nistration apparatus, it is possible
to judge whektEmdthex ahfiaeingl Gircsmferenge BhsEre Gxamideg 46eral fat
cross-sectional area of the exami nee found. 25 Brief Description of Af &,
Drawi ngs Pexformed usipgatherwgiatiti.v@gei endi BiLoff dihengxaméneabodi ment “of
a health adm nistration apparatus. Fig. 2 is a block diagram associ ated
with the signal 5 10theoeeRaray st FaPRbAet Of dorRdding: thei vhsapirt dfals.
Fig. 3 is a perspective viewillustrating another enbodi nent of the health
admi ni st r at PP HEELACNSL BE’R Mpdder GRAMAREG| BYy D ACMPREALAPRNPR okhe

10 abdominal circumference and lumbar circumference found with
another predetermined computing formula;
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the examinee that is measured via [
»
15 electrodes brought into contact with extremes of the body of -
the examinee;
the aforesaid another computing formula is created
by statistidaiw;rocessing of correlations between the actual
visceral fat cross-sectional areas of the large number of
20 human bodies as the samples that are measured by tomography \fJ
and body data of the human bodies including WHR which is the
ratio of the abdominal circumference of each of the human
bodies as the samples to the lumbar circumference of that
human body (abdominal circumference/lumbar circumference), the

25 body fat percents of the human bodies, and the square of the

ratio of the weight of each of the human bodies to the height



The best node for carrying out presenttion will be described with
reference to Figs. 1 to 3. Fig. 1 is a perspective viewillustrating a
heal.th 15 20 admini strati on apparatus 1@laccording to one enbodi nent of the
present invention. As will be described |ater, this health adm nistration
apparatus 10 is capable of finding the abdom nal circunference (hereinafter
referred to as "wai st size" as the case may be) of an exam nee which is the
circunferential size of a trunk part of the exam nee and the | unbar

ci r cunf er eritfe thsdr bumant kedy efveaiabt /bgight) higndi ze" as the case may be) of
the exam nee which is the circunferential size of a hip part of the

exam nee by conput at i e qoppuiatpen| vhtiadmaiafiorespsd appeheX us 10 a 25
mani pul ating section 7 allows entry of body data indicative of personal
body char ack@auiings fermuka £ox finddnghshet weseszah fad eraEpufestlonadde

mani pul ating section 7 and is provided with nuneric keys, character keys
and the |ilk&¥is peyEerngd |thea WHRc ABd akedy sEatTpereght pof atheg
section 7 - 30 is also provided with selection keys for selecting desired
itens of tRxawdeedand. the sevagnuloft ithe ratigcrfciheowelahrs ofiubei c keys
and the like, it is possible to input the body data. 5 Body data that can
be i nputtec®*aninge kealthf hedghl af fheopxappaeat (keiohpt/heighes . t he hei ght,
wei ght, sex distinction data and age of the exam nee. The health

admi ni stration appar §ith tlgig headdhs adminigtratinn tappgratusucht sk

di stinction data according to the sex of the exam nee, and 10 the sex of

t he exam ne@ﬁ@-t&iesttpnéémgh*é@e isceral fafi aresy wledhiongdeatepreEm@nding to
such selective inputting. Not only the height and wei ght of the exantnee

t hus i nput tetRHReeapsoqHar bitahwtinferprtbonyakoly ddreviscpEdl £kh as

wai st size or hip size, of the exam nee found fromthe 15 inputted body

dat a byOconput ati on TBetheaktlyiadmiaigsrpsign jepraatus-yhichnlg caratise
device 15 to be described |later. The mani pul ating section 7 is further

provi ded wi?h HRddQootheshppkar (G URERTRECEhet Pk rexdmigeeoPaY e oper at e
the heal th adm nistration apparatus 10, and an_inpedance 20 nmeasur enent
start swi t cPPHiGouRes LRl taek: tihs APPExAEES nabkewe ATyt 6fhbodEstrtde e
| ater. The health admi nistration apparatus 10 is al so provided with boéy
fat per centofredeueaepdnepeinclyfing the Relpbknovelight @Rd age of Berly f 4t

neasurenent as will be
examinee;

15 the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
body data based on a predetermined computing formula;
the computing formula is created by statistical
20 processing of correlations between the abdominal
circumferences of a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the human bodies as the samples;
the computation bﬁsed on the computing formula for g;
25 finding the abdominal circumference of the examinee is “)"

performed using the weight, age and BMI of the examinee;



25 described bel ow. The body fat percent neasurenent nmeans i s capabl e of
finding quantitative information about body fat 31 such as the percent of
body fat and the wei ght of internal fat22The heal th administration
apparatus 10 has an el ectrode 3 disposed at a forward portion of the
obverse surface of a main body 1 of the apparatus 10 on the |left-hand 5
side and an el ectrode 4 disposed at a forward portion of the obverse
surface of the main body 1 on the right-hand side. On the reverse side of
the main body 1 are dfR$HERPPTARUE| LEteRAPIE Af £ipgéngi Bhe jikcardler se of
the electrode 3 and an electrode 6 at a | ocation just reverse of the

el ectrode Z£atiErrse-epetiorle apeduPicShsi S¥anRes hdseomputatirRLB, 4, 5
and 6 is provided to neasure the bioinpedance of a human body. The

el ectr odes Hhe@pdgmipal gcprgymigrenger ane pumbay grinavwference ofednd or
formng a current path in the body of an exam nee, while the el ectrodes 3
and 4 are &idd anethes predelkprmimed  copgutiegtfoamuslaf:or nmeasuring the
potential difference between two points on the current path. The el ectrode
group i § connected t &henpeergraddaastherepempitiiing Eoesmudpohs) cxrataded
inside the main body 1. Specifically, the electrodes 5 and 6 are connected
to a 20 ci rRuistatdstirst nPreressddis PincoEtetakions hedawesnt phet aakial
constant current) while the electrodes 3 and 4 are connected to a circuit
part form ngtscardl Fatefrossr sraisionadgarnasnebi edaree srmbarefini nee vi a
these electrodes, it is possible that) for exanple, the thunb 25 and the

f oref i nger WmMamboddes Aanthefsamplesk hnfearareearwigshby femogeaPREt with
the el ectrode 3 and the el ectrode 5, 32 respectively, while the thunb and
t he forefi RpG bednt datai ght thedumsn brdiegaipebedine WhRehi 48 otheont act
with the electrode 4 and the electrode 6, respectively. In this way the

bi oi rpdfanceatgio ofe thraabiemingh Waowpisurrae vwi readie of dhanhweans bot h \p
hands used as extremes of a human body. Like the arrangenment of the heal {h

adni ni st r at?ALefH 3 dhgssamples @ thegdNBRET sEEFFUMHETose 8Ffcthabde 5 is

human body (abdominal circumference/lumbar circumference), and
the square of the ratio of the weight of each of the human
bodies to the height of that human body (weight/height); and [
15 the computation with the aforesaid another
computing formula for finding the visceral fat cross-sectional
area is performed using the WHR of the examinee and the square M/h\
of the ratio of the weight of the examinee to the height of
the examinee (weight/height).
20 With this health administration apparatus, it is
possible to find the visceral fat cross-sectional area of an
examinee as quantitative information about the wvisceral fat.
The health administration apparatus which is capable
of finding the lumbar circumference of the examinee may be
25 configured such that: the apparatus allows entry of body data q)wo

of the examinee including the height, weight and age of the



di sposed at a location just reverse of the electrode 3 while the el ectrode
6 di sposed at a |location just reverse of the 10 electrode 4, has a nerit
t-hat the exami nee can easily hold the m&Bn body 1 while keeping two fingers
of each of the both hands in contact with the el ectrodes. Thus, the

bi oi npedance can be neasured stably with the health adm nistration
apparatus 10 stably held and supported by hands. Further, it 15 is possible
that the electrodes 3 and 5 are substantially equally pressed by two
fingers of @#W™imeRd while the el ectrodes 4 and 5 substantially equally
pressed by two fingers of the other hand. Thus, the bioinpedance can be
measur ed nore stabl ythearpanatuguhasi pady vEat mesiaenti pragbeemedodieanst can
be obtained by the body fat percent neasurenment means descri bed above, the
body i nped#frRabheaofir E4ndiyg s thedydfrt peEcenrthrfydhgeeraringe thagrd '
described later for use as one of personal body data items of the examinee, )
separ at el y 91 dihe2 dmpafianaet ¢Hrithe bodybedythetexamidiespithptsdst nemsgresl spl &ys
body data inputted from 33 the nmanipul ating section 7 and a body fat

per cent Snedské @d-egfredesbbragughlt ipdioc cantaehswikénexrtnemgssofisthehods t he
result of a conputation such as a wai st size found based on the body data

i nputted. PRGhe examdnepiion will be nmade of bl ocks associated with the
signal processing of the health adm nistration apparatus 10 together with

t he operation of thetheaapPPrzRfMsHiist capabhe pbHindiagl thei abdemingdlence to
Fig. 2. The health adm nistration apparatus 10 has a conputing section 12
10 conpri si¢ramierenge of oths S¥apineet whirly) 19 4theh ¢irgum§eseattatevi ce 15
for perform ng various conputations. Various data and neasured val ues
stored in tHeE&s Qs dgéryeki eary P dhepexgmipeayly 3 campatatipnagn skhe i ong.j
| nput / out put for body data inputted) the bioi npedance and the 15 |ike ta’be
proces3@d dodhdatenipglugingddg hglghitr waight tand hogwafatdeereent f

performed through an input/output device (1/0 16.
the examinee based on a predetermined computing formula;

the computing formula is created by statistical
processing of correlations between the abdominal b)—
circumferences of a large number of human bodies serving as Dﬁ/
15 samples that are measured by a physical measurement and body
data of the human bodies as the samples;
the computation based on the computing formula for n %,.
finding the abdominal circumference of the examinee is J
performed using the weight, age, body fat percent and BMI of
20 the examinee;
the apparatus is capable of finding the visceral
fat cross-sectional area of the examinee by a computation on
the abdominal circumference and lumbar circumference found
with another predetermined computing formula;
25 the aforesaid another computing formula is created

by statistical processing of correlations between the actual



The storage device 15 stores body data inputted through mani pul ati on of
function keys | ocated at the 20 nmani pul ati ng section 7 and a neasured

bi oi npedance val ue obtai ned through the2é ectrodes 3 to 6. The storage
device 15 previously stores a conputing fornmula and coefficients for use in
finding a body fat percent based on a nmeasured bioi npedance by conputation
and; hence, 25 the apparatus 10 is capable of finding the body fat percent
of an exam nee. 34 The storage device 15 also stores a conputing formula
for findi ngZissersi fat eroesHEAdidenaddarpapcet the lagger aubenwf s capabl e
of finding the BM. A BM can be found relatively easily as an indicator of
obesi ty frdiimane bodigenas athg \iampries/ that ghtg Aneagyrest dyafemagrarhy 15
further stores a conputing fornula for finding a WHR, which is the ratio of
the wai st itk bogyt Hatai Qgsﬂfe hymann bedaas ntecluding WHRz whieh 1$ Zd)e and,
hence, the apparatus 10 is capable of finding the WHR 10 Further, the

st or age dewatdol 9fstbeesbdopinal |Wdwichmirsence «f (eBch of( Fheabumamput i ng
formul ae for finding the wai st size of an exam nee by conputation. W. = al
+ bl BM -+bafiesags the samples fo the \mmbap2cirgumfegwnce gf tir + h2 age
Coe e 2) 15 W = a3 + b3BM + cIW+ h3age . . . . . . (3) W = a4
+ b4 BM -hwman \nodygpabgmrinal sirggmference/lumbay c4rrumfereaece by ande (1)
to (4), WL represents a waist size found froma correspondi ng one of the
fornul ae. Whehosyehnt percerignf dieahymappeodiesyi md€, FAT represents the
20 body fat percent of the exam nee, and age represents the age of the

exam nee. The coeffi ciketeomputagionhyltly said another)compuiing foxrmula) jn
the formulae (1) to (4) are found in the followi ng manner separately froymY\ «
ot her dat a %o/ Gipddngt shevisepridaifats crope-geetikanalajareasiscperfeammad

i ndi vi dual of an unspecified nunber of human bodi es serving as sanples is
35 nmeadlr edrpypch tﬁ'ﬁygﬁBaﬁnm dirdnPereentdot B exaaipegual of the
sanples is then neasured as to various itens of body data to be used in the
fornulae (1) to (4) Wétedthbvhealdhadniphstyatiane apparaktusy % Hody data
itenms to be 5 used in each conputing fornula and the wai st size are assunmed | .
to have corRegsdtilendo fAnenthe e7isaeradt fetseress1seqidepadsageaccfiam the 0/
coefficients to be used in each fornula. Taking the fornmula (1) for Df
exanpl e, tHRXARINGS agamyantitat e dafeamat ien cabeyiditied vascerat hEakanypl es
and the BM 10 and age of that individual are assunmed to have correl ations,
and the correl ati onsTheeheakih admimlsyrptber sappanadusi whigh 1g|capable .
Here, in finding al, bl and hl the statistic processing of the correlations
bet weeSt wPrfinsdagh by Humbay (ircuakgrandai of the @xagadnge weYil®ed by

mul tiple linear regression 15 anal ysis.
configured such that: the apparatus allows entry of body data

of the examinee including the height, weight and age of the I’t‘?
examinee;
the apparatus has body fat percent measurement means
20 capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that 1s measured
via electrodes brought into contact with extremes of the body
of the examinee;
the apparatus is capable of finding the abdominal
25 circumference of the examinee which is the circumferential

size of a trunk part of the examinee by a computation on the



In the fornmula (1), the coefficient bl with respect to BM is the first
regression coefficient of BM, the coefficient hl with respect to age is
the-first regression coefficient of age2%nd al is the first regression
coefficient 20 of waist size. In the sane manner as with the fornula (1),
each of the coefficients to be used in the fornulae (2) to (4) can be found
by statistical processing of correl ations between a wai st size and body
data. 25 In the fornula_ (2), the coefficient b2 with respect to BM is the
second regrRassyi Gateodneivdeme Wie Beightheweidst Kt Hodvefipt gperget fspect
to body fat percent (FAT) is the first regression coefficient of body fat
percent, tH&TSFAHEREnPased \f1t 1R PESFEEETIHNGY CIPUTBIs EeBRALR 2gr essi on
coefficient of age, and a2 is the second regression 5 coefficient of waist
size. In the fornul atg)commuingeforapudat ipcrgated bypesatistimlis the
third regression coefficient of BM, the coefficient cl with respect to

wei ght (W Broqessingr of eerFektiomsc betwpenchite Gbdomigad, the coeffi cin

h3 with 10 respect to age is the third regression coefficient of age, Vand
a3 is the tFTAMEeFersss opf dkanas anmber A Buman hodies spEViRImE a (4),
the coefficient b4 with respect to BM is the fourth regression coefficient
of BM, thesawRdes dhaft 289 measiness hych pPhYSerghtme@aguregenfeas@ceedy 15
regression coefficient of weight, the coefficient g2 with respect to body
fat percentdq4aapf ithe human Rpfiae @sedProRa®RERF ci ent of body fat percent,
the coefficient h4 with respect to age iis the fourth regression coefficient
of age, and a4 is th&he PR OB PrghdcoRf Fhe i camPudingafermala oo | n
measuring the actual waist size of an individual human body serving as a
sampl e to cFedi@g kber ghdomirak gincymfeyence of thesiexamisegolifeasure the ei
circunferential size of~ a trunk part at or around the fourth |umbar X %

vert ebr8 ofPeTfOTesashpdythegiefght i agsechode fafe parsenst aBAcBME Phart as a

wai st size is considered to reflect the condition of obesity and the
the examinee;

the apparatus is capable of finding the visceral
fat cross-sectional area of the examinee by a computation on ij\x
the abdomiﬁal circumference and lumbar circumference found
15 with another predetermined computing formula;
the aforesald another computing formula is created
by statistical processing of correlations between the actual
visceral fat cross-sectional areas of the large number of
human bodies as the samples that are measured by tomography
20 and body data of the human bodies including WHR which is the
ratlio of the abdominal circumference of each of the human
bodies as the samples to the lumbar circumference of that
human body (abdominal circumference/lumbar circumference), the
body fat percents of the human bodies, and the square of the ’ﬂlj
25 ratio of the weight of each of the human bodies to the height NV\

of that human body (weight/height); and



37 like of the upper part of the body of an exam nee nost, and because the
heal th adm ni stration apparatus 10 can find a waist size that reflects the
condition of obesity and the |like of thé&6upper part of a human body nost if
the size of such a 5 part at or around the fourth |unbar vertebra of each
hunan body of sanples is collected as a waist size. In the case of the
health adm ni stration apparatus 10 there are provided tw types as each of
the formulae (1) to (4)) one for nmen and the other for wonen. That is, the
10 sanpl es of hunman bR cemputagiongedthrithe aferggaild) anpthehe statistic
processi ng of correlations between the wai st sizes and other body data of
human bodi ezempaytingg fasmygdapier findiaor shavvierernk Sathagrsstseerianal t he
formulae (1) to (4). Thus, the waist size of an_exaninee to be found f

ot her 15 boRKealdisa Perforeee xaFintdheaWHRepR@ chody ffady Peaesntéseentheaal to the
difference in sex nore exactly. In perform ng conputations based on the
formul ae (19%anines) anfloehe| sguareffedhporatin oF throselghtapEdther wonen
are selected according to the sex of an exam nee indicated by the sex 20
admi ni sBr atexaminege toThbe nagdght off Hpenexpoines Geaidhtghgdablihpl es for

coll ecting body data is desirably 100 or nore in view of statistical
processi ng of corr el ¥ithnthiktheadthnadmingsteaton appeeatbsdyitiats. Mre
desirably, the nunber of hunman bodies 25 is 500 or nore. Wth the fornul a
(1) it is peesgiile te find the vistersd fatsrreswfsentiongd preavwf cin
reflects the BM and the age of the exam nee as body data of the exam nee.
Wth the foefamifee2ps) guastpiakivg dnfermpidon nabeih thesivisceral heatexani nee
which reflects the BM, age and body fat percent of 5 the exami nee. Wth
the formula (3) it i¥hpokerbie adnimisgrakéongrparatuns yhicheigx@@Rakde® which
reflects the BM, weight and age of the examnee. Wth the fornula (4) it

i s posdiObl eof FiMKHaa %Bembﬂ@?a%i@éf%lmfleﬁénéﬁaﬂf nte @R neer aktket he BM , \,\ .

wei ght, body fat percent and age of the exam nee. A
configured such that: the apparatus allows entry of body data

of the examinee including the height, weight and age of the
examinee;
the apparatus has body fat percent measurement means
15 capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body
of the examinee;
the apparatus is capable of finding the abdominal OfAV\
20 circumference of the examinee which is the circumferential
slze of a trunk part of the examinee by a computation on the
body data including the height, weight and body fat percent of
the examinee based on a predetermined computing formula;
the computing formula is created by statistical
25 processing of correlations between the abdominal

clrcumferences of a large number of human bodies serving as



10 O the fornulae (1) to (4) noted above one for 'finding the waist size
of an exam nee froma |arger nunber of body data itens is capable of
finding the wai st size nore accurately Bdcause it allows the body condition
of the exam nee to be reflected nore precisely fromnore different 15

angl es. Specifically, the formula (4) of the fornmulae (1) to (4) is capable
of finding the waist size of the exam nee nost accurately. The storage
device 15 also stores the foll ow ng fornulae_(Sz and (6) as computing _
formul ae fo7amRled tHathare|peamnad, &Yor BRY Mmeasprengntuand i kY Hz =
all + clIW+ dIITL + hllage . . . . . . (5 Hz = al2 + c1l2 W+ d12 TL +
gll FAT + data ofgdhe human bodigqs @s) thg sawpiesnul ae (5) and (6) above, HL
represents a hip size found froma correspondi ng one of the formulae. TL 25
represents the hei ghthefcempubatdione basgfeor ot iaampitdngnformulaforhn (nﬁE
11, 12) and gn (n = 11) in the fornulae (5) and 39 (6) are found in pNG *
fol | owi ng rEENGs &pgr abdegingb Rigivefeganae .ok theeexamdneg. ishat is, the
actual hip size of each individual of an unspecified nunber of human bodi es
servi ngSas penfsirEed ysingebhe elidht .aaghysbedy FathRereesst apdt BSH. offach

i ndi vidual of the sanples is then neasured as to various itens of body data
to be used the tgxamigesul ae (5) and (6) noted above. Subsequently, the
plurality of body data itens to be used in each conputing formula and the
hip size are assunedthe appazatascdsr cerebbesof iHinddngr dhehwhseeral dfiatcal |y
processed to find the coefficients to be used in each conputing fornuIaHJ
Taki ng t he ¢xRgrsectipnadravsamf ¢he wEapéngal bhidp admputptienren Hie eac

i ndividual of the sanples and the weight, height and age of that individual
are assunedkdrmipad ciregpferencemnd aNmbaKestrewrfaenceofoundewith
statistically processed to find all, cl1l1, dl11 and hll. Here, in finding
all, ci? @notwr predehersingd Gqmpatipgo€es®ukyy of correl ati ons between
two or nore body data itens and a wai st size can be achieved by multiple

| i near regression anih9spioresnid, anedhesr aompuing fogaudgelsi ereaied11 with

respect
P by statistical processing of correlations between the actual

visceral fat cross-sectional areas of the large number of
human bodies as the samples that are measured by tomography

15 and body data of the human bodies including WHR which is the
ratio of the abdominal circumference of each of the human
bodies as the samples to the lumbar circumference of that
human body (abdominal circumference/lumbar circumference), and
the square of the ratio of the weight of each of the human

20 bodies to the height of that human body (weight/height); and

the computation with the aforesaid another

computing formula for finding the visceral fat cross-sectional
area is performed using the WHR of the examinee and the square \/\k?
of the ratio of the weight of the examinee to the height of

25 the examinee (weight/height}).

With this health administration apparatus, it is



to weight (W is the eleventh regression coefficient of weight, the
coefficient d11 with respect to height (TL) is the eleventh regression
coefficient of height, the coefficient B81 with respect to age is the

el eventh regression coefficient of ale, 25 and all is the eleventh
regression coefficient of hip size. In the sanme manner as with the formula
('5); the 40 coefficients to be used in the fornmula (6) can be found by |
statistical processing of correlations between a wai st size and body datq.!
In the formassipdp, tohEindethe ciiaperglofatt¢trossmesitionnd asegef @y is yhe
twel fth regression coefficient of weight, the coefficient d12 with respgct
to hei ght (cMamineet e auentitatisty dofoomatben fabduintthef viecghal fate
coefficient g1l with respect to body fat percent (FAT) is the eleventh
regressi on coeffici efihe drealddy adminpetrahion tapparsdiusi whaah hd2 with 10
respect to age is the twelfth regression coefficient of age, and al2 is the
twel fth regrasiliowredotbf perfonm dfhenhicompiizatiom hasedionnghehafeoresaild wai st

si ze of each individual of human bodi es serving as sanples to create the
fornul aé (Bnchiey €pmpiuting fegivlabueing teaWHR athdhes examines anasntbeal
size of an al nost thickest part of the hip of the exam nee. This is because
the size ofamnasiged far form a Widy diype Jvdguent deaseadl oo the| WER efiethe
condition of obesity and the like of the |ower part of the body of an

exam nee nuoaamigyeg.20Vijdrdide hihalbkaadminidtinaitdonaapparappar dttuds10 can
find a wai st size that reflects the condition of obesity and the |ike of
the | ower mRegsidfleathududg®othe medy itvpehef san eexagiingec bagkdoen the ckest
parts of the hips of human bodi es serving as the sanples are collected as
hip sizes. Blance hetwase the turpeedarit addi hetkonenpaxppafathe 10 there
are provided two types as each of the formul ae (5) 41 and (6), one for
men andOt heexamiaee 6r badyeby theaitWHRs, t he

The health administration apparatus which is capable
of finding the abdominal circumference of the examinee may be
arranged to form an obesity judgment based on the abdominal
cilrcumference of the examinee. With this health

15 administration apparatus, it is possible to judge whether an
examinee 1ls obese or not based on the size of the examinee's
abdominal circumference found.

The health administration apparatus which is capable
of finding the visceral fat cross-sectional area of the

20 examinee may be arranged to form an obesity judgment based on

L
po—

the visceral fat cross-sectional area of the examinee. With
this health administration apparatus, it 1s possible to judge
whether an examinee is obese or not based on the visceral fat
cross-sectional area of the examinee found.

25

Brief Description of Drawings
T T -




sanpl es of human bodi es are divided on a sex basis, and statistical
processi ng of correl ations between the hip sizes and other body data of the
human bodi es serving as sanples is 5 pePormed on a sex basis to create the
formul ae (5) and (6). Thus, the hip size of an exam nee to be found from

ot her body data of the exam nee can reflect differences essential to the
difference in sex nore exactly. In perform ng conputations based on the
formulae (5) and (6), the formulae of the type 10 created for nen or those
of the type created F&8- wbnkh anperspeetive wvoridilvgtrating ers of the

exam nee indicated by the sex adm ni stration code. The nunber of hunman

bodi es as semRsiddamengr ofod | kealtly ashdpigiratien irepnargiies.100 or nore in view
of statistical 15 processing of correlations between the hip sizes and

ot her body data of tHéghudels Fodilesk lbprgraeAssasiiptedhwithnbee sifgnalnan
bodies is 500 or nore. The physical neasurenent nmethod for measuring the
wai st si zePraResFilpds pfethethepkidh adsdndstsatiom@ppanafds20 sanples in
creating the fornulae (1) to (6) described above nay be any net hod by which
t he |engt h (size) of Flde dwista @enspgcpave view dddastraiangecanethan ed.
Specifically, it is possible to enploy any nethod which is capabl e of
measuri ng tewbaddmentt of thedegaldy adpiindshtetiomanpar@isiscal quantity 25
such as a nethod of directly nmeasuring such a part by wapping a tape
measure around a human body as a sanple or an autonath qa;2nheasurenent
met hod using light. The storage device 15 still also s
formul a forBesthdlode FovHRarwaing Qutz&hei pnyeredomaged ‘

si ze found wth-t+he—formiae—(—to~6—tHe VAR 5/ being the ratio of the
wai st size to the hi EhGiE‘éS‘éﬁ'éﬂé%efﬁé‘eFaFﬁEilaﬁbpaﬂat% PyEepSNE apRysn igm
finding the WVHR. Further, the storage device 15 stores the follow ng

fornul 28 (Mith h(%ﬂ)*&@@@@rp‘@e‘i%&ﬁ"&%‘#ﬂ%ﬁ?oﬁﬁ-ndTi @ &-visceral fat
cross-sectional area_as quantitative information 10 about the visceral fat
of an exam nee by cofpdtalibh.2 \perspegtive| view illustyatipg\prhegbth

...... (8)VA= kz WHR+ gzl FAT +j 3. . .. . . (9 )VA= k3WHR+ fzl (WTL)z
+j4 .. .. admindigirefiop-aRprawiug A0 @@CcPriing o AneT embodiment of the
(11)Inthe formulae (1) to (4), VA represents avisceral fat cross-sectional
area found P¥esant daveaspendi A§ wikdlope idrsqrdbed daterhethbeiigaditbnts in (n
=1, jn(n=1) ..., 5, kn(n=12, ..., 4), fnand gn (n =21, 22) in the
formul ae ( AARIEFTALiPnaRPRBRERE (19 tiSc CABAPHS oy fFimddag $Bparately from
other data and then stored. That is, the actual visceral fat

cr oss- 38ct | Iramigady cdrcenterencr RFELngf tar TREYEad itedagunvatshf human

bodi es serving as sanples is neasured. Each individual of the 25 sanples is
e

org4s a: conputing

n wai st .size and hip

t hen measur®tés as ther FBES M Re biothady eyanineg which is th

circumferential size of a trunk part of the examinee and the

lumbar circumference (hereinafter referred to as "hip size” as

the case may be) of the examinee which is the circumferential
20 size of a hip part of the examinee by computation.

In the health administration apparatus 10 a
manipulating section 7 allows entry of body data indicative of
personal body characteristics of the examinee when the
examinee manipulates the manipulating section 7 and is

25 provided with numeric keys, character keys and the like for

inputting numerals and characters. The manipulating section 7



be used in the fornulae (7) to (11) noted above. 43 Subsequently, the
plurality of body data itens to be used in each of the conputing fornul ae
and.the visceral fat cross-sectional ar&8 are assumed to have correl ations,
which are then statistically processed to find the coefficients to 5 be
used in each of the conputing formulae. Taking the formula (11) for
eéxanpl e, the actual cross-sectional area neasured of the visceral fat of
each individual of the sanples and the WHR (wei ght/height)z and body fat
percent of Yhalsongrovéded withealestiop have Aor cvlestarpofiesized t hese
correlations are statistically processed to find k4, fzz. gzz and js. In
findi ng k4,i1%ems ofzthgnbody dafa st BY imanipyaddagsithy e¢ledhian kevsns
between two or nore body data itens and a wai st size can be achi eved by

mul tiple |immariceerssand thallikes. itsipnpepeibls g 4nput) the heody
coefficient k4 with respect ; ) to WHRis the fourth regression coefficient
of WHR, theda%efficient fzz with respect to (WTL)z is the 22nd regression
coefficient of (VVTL%Z) the coefficient gzz with respect to body fat
percent 3(FAT) is theBodnddatyridmyy eancbef inpykird gfo Ihepbggltat percent,
and js is the fifth regression coefficient of the visceral fat
cross-sect | HHMNIGLEALIOR APRAKIFHE d¥hABFladeq the thalahdr niPAgR 1) Sex hely %'
coefficients to be used in the fornulae (7) to (10) can be found by

st ati sti cal 3pFlieeddongdatacand agf iFndhpeeraBinede Fhehegkinl fat
cross-sectional area and body data. In the fornula (7), the coefficient il
W t h respecadminigtrgtianseprapatysyl0 adlowe selectieqyrdiapuitsing cef fsughent of
wai st size, and jl is the first regression coefficient of visceral fat

cr oss- sect i faIdigtdactiant data prgrarsding) tot Kae cery fofcitdet expmiped. raihect 5
to WHR is the first regression coefficient of WHR and j2 is the second
regr esdifon ERRfFe%0&nthef eyaminge|1s gistipguished by a sex

administration code corresponding to such selective inputting.

Not only the height and weight of the examinee thus
inputted but also data indicative of body characteristics,
such as waist size or hip size, of the examinee found from the

15 inputted body data by computation is to be stored as body data ﬁj\P”c}
in a storage device 15 to be described later.

The manipulating section 7 is further provided with
an ON/OFF switch for turning the power on or off to operate
the health administration apparatus 10, and an impedance

20 measurement start switch for starting up a bioimpedance
measurement to be described later.

The health administration apparatus 10 is also
provided with body fat percent measurement means which is
well-known in the art of body fat measurement as will be

25 described below. The body fat percent measurement means is

capable of finding quantitative information about body fat



sectional area. In the formula (9), the coefficient k2 wth respect to VHR
is the second regression coefficient of WHR, the 10 coefficient g21 with
respect to body fat percent (FAT) is th8l21st regression coefficient of
body fat percent, and j3 is the third regression coefficient of visceral
fat:- cross-sectional area. In the fornula (10), the coefficient k3 with
respect 15 to WHRis the third regression coefficient of WHR, the
coefficient f21 with respect to (WTL)2 is the 21st regression coefficient
of (W TL)2,sumd §s4 the precentreh hody £adi grdcsbef veight of intezapdl fahs
cross-sectional area. Here, the neasurenent of the actual visceral fat 20
cross-sectional areaThe healnmdsdaysseation apparafagpleé kag & achi eved by
tonography. It is possible to use various tonographic nethods that are
capabl e of ekeghnedel ¢ dbapesehqta acfosyasdcpeoviei ofh thsdehvetsepart of a
human body such as CTscan, N~tl and ultrasonic diagnostics. 25 In the case
of the healsurfafe pfsaraaionbedipdr #fusheoapbpa¥atug dpopyithedlefib-hanks as
each of the forrmulae (7) to 45 and (11), one for nmen and the other for
wonen. Phatside ande apaspeetrede Hudlisrosereat aa efelwaAnfe@osfignsek thesis, and
statistical processing of correlations between the visceral fat
cross- sect | dmgrser sustaad of hthe madyp bedy of on hcheyrkghtshepdi 8kdeer Png as
sanples is performed on a sex basis to create the formulae (7) to (11).
Thus, the ViRggeversgt sidesel se imaial bad¥al orrerfispadedeant eleetredasmd from
ot her body data of the exam nee can reflect differences essential to the

di fference 3 max Lospsieradesy ravenser pér fhageloctxadsuBagndnanwit h t he
formulae (7) to (11), the formulae of the type created for nen or those of
the type crel@®Fadsr 6wated eeatlanedusd neverse mef tthe ipdestxode 4he

exam nee indicated by the sex adm nistration code. The nunber of human
bodi es 18s t he sanplEgefGiGQEIQQﬂIQRQHHufq@§é§téaﬁaOfstQﬁﬁﬁrQﬂﬁQ$rPGGSO§:nDre
in view of statistical processing of correlations between the visceral fat
cross-sect i bnal andefs ignBroyhied foryegguaeothe Helginpadapegi €5. a Npean

desirably, the nunber of human bodies is 500 or
body. The electrodes 5 and 6 are a pair of current path

-

forming electrodes for forming a current path in the body of
an examinee, while the electrodes 3 and 4 are a pair of
15 voltage measuring electrodes for measuring the potential
difference between two points on the current path.
The electrode group 1s connected to impedance
measurement means (not shown) provided inside the main body 1.
Specifically, the electrodes 5 and 6 are connected to a
20 circult part forming a constant-current source outputting a
constant current, while the electrodes 3 and 4 are connected
to a circuit part forming a voltmeter.
In measuring the biolmpedance of an examinee via
these electrodes, it is possible that, for example, the thumb
25 and the forefinger of the left hand of the examinee are

brought into contact with the electrode 3 and the electrode 5,



nore. 20 Still further, the storage device 15 previously stores criterial
val ues of waist size, WHR and visceral fat cross-sectional area for judging
the-body type of an exami nee. The critesial val ue of wai st size established
for judging the body type of a man is 85 cm while that established for 25
judging the body type of a woman is 90 cm The criterial value of WHR
established for men is 1.0, while that 46 established for wonen is 0. 8.
For men and wonen both, the criterial value of visceral fat cross-sectional
area est ablyegRestiyeigo vhadle THhe whugb 3ndetheyforafdngescefathe gright
cross-sectional 5 area found of an exam nee are conpared with respective
criterial anfeofeshgbpkamipee ageudpFought she’iesntast wadh thpe of the
exanm nee in the followi ng manner. That is, a nan having a wai st size of 85
cmor nore %&Rﬁtfqﬁgw&nahgvtMQ elegtirodes bz eresPeTtisialor nbt ethdise Walidged to
10 be of visceral fat type obesity. A man having a WHR of less than 1.0 and
a worman havihgy biojmredancesef tthe exagigee faplgerl nepsyaedf wathothet ype t hat
is obese at the |ower part of the body. A nan and a worman are both judged
to be of tIRxXapmineer §) bphh hands gired gF PRLremes ofeshdmaRebofigceral fat
cross 15 sectional areas are 100 cnR or nore. The health adm nistration
appar atus 10 havi ng béks the yisagenssiecf sthe healih admppistsati i gur ed
to allow the user to hold it by his or her hands for manipul ation. A health
admi ni st r at3RRRREIMSr d0usanceavringapend skiehpikabntheelegiaadeoh Hay conpri se
a single aqgaratus capabl e of functioning not only as a health

admi ni st r atdigPagsdarit aslecrtiondust: Fevwergai of thelflestrpdgl Bhwhile

adm ni strati on apparatus 30 shown in Fig. 3 is incorporated with weight
measur enent thieglecigodrab €hepegshiadt gs 190atiort Juis navessgsols Wee ghi ng 25
machi ne. The health adm nistration apparatus 30 has a nmain 47 body forned
wi th alfei ggteqhnesier dnehssarmerdd Fhadn thfecesebres ardeashdybeld dkhe o

| oad cell not shown that is disposed inside the main body to detect a

wei ght on theimdioght lnwhide keering tvgcéingergrek eaghepfaphexhathee steps
onto the 5 wei ght neasurenment surface 32, the weight of the exanm nee can be
measur ed. TRNdGRilghCoREastr ehbhitha elgetradess Fhesi dee rinimedancedes 33,
34, 35 and 36 for neasuring the bioi npedance_of an exam nee. The el ectrodes
33 and 34 fan Pepaeasygredustably Milthatther beadi by adreknisd@adieBr forning a
current path by passing current through the body of the exam nee, while the
el ectrodes @PaFRtuss 14r etablyiheld apdl sugeorted by hpndsectFuddwer.odt
measuring the voltage between two points on the current path. As in the
heal t h 1&dmi &% sﬂqsajibg# 4pphr thesebrrtnodes1§ andch raxrsubstanslaldbyand 36 are
connected to i npedance neasurenment nmeans provi ded inside the main body, the
i npedance neFEAHISPFESTEINEY bEBY A f ST Sk REWARE nhanfd Witileoftheppedance

measur enent ;_thus,_ the inpedance of a human body can be neasured via the
el ect r odes g&gcg;QdQ§54aﬁad3§_substantially equally pressed by two

fingers of the other hand. Thus, the bioimpedance can be
measured more stably.

20 While quantitative information about body fat can be
obtained by the body fat percent measurement means described
above, the body impedance measured may be stored in the
storage devlice 15 to be described later for use as one of
personal body data items of the examinee separately from

25 information about body fat.

A display section 8 displays body data inputted from



20 Wen an exam nee steps onto the nmeasurenent surface 32 with his or her

| eft sole brought into contact with the electrodes 33 and 35 and his or her
ri ght sole brought into contact with thé3el ectrodes 34 and 36, the
apparatus 30 can neasure the wei ght of the exam nee as well as the

bi oi npedance 25 of the exam nee with his or her both feet serving as
extrenes of the human body . 48 The health adm ni stration apparatus 30
is provided with mani pul ating section 7 and di splay section 8 which are
confi gur ed SiereRdpPylebing iectdon He aRdapt RodE i3t Rersersnmappared &Y 10
described earlier. Further, the health 5 adm nistration apparatus 30 is
provi ded t H&¥%ePedYi EAtaPREFHE IMRFSVECEMEBR MRS AT i“§]13rga§eEP?a¥eiﬂJdbessi ng
unit 14 and storage device 15 not particularly shown in Fig. 3. The storage
devi ce 15, YhikKOMPUEBEIPR LT Asmd Hpd§tt 8lrdafowsrd Desefeant Bhe body

adm ni strati on apparatus 10 described 10 earlier, is adapted to store

i nputted dflata Aepyttedef neasurenents and results of conputations.
Conputations for finding BM and VWHR and_conputations with the foregoing
fornul a@ (1) to (11)Neaxe. fes@rimdopywihd kemnde of Sdecksnagsociptediei ght
of an exam nee detected by the load cell 15 disposed inside the health

adni ni st r atfdh dHEarienal 3precesiifde o5 §hashorl ghaddng shFathel conput i ng
section 12. Thus, with the health adm nistration apparatus 30 there is no
need (0 naRRATALES AQ hASPHRRROMS SbEt PBREALION (Gipdbe HeaLER wei ght of

t he exam nee_and, hence, it is possible to reduce 20 the nunber of body
data itens 3PP StEBLLPRIARPPRTAIGF thife Wik Fefersip $ocfiitdn 2-aftet o |i ghten
t he burden of such manipul ation. Industrial Applicability 25 --- As has
been descr iMRalBhSERINERETRELIR [RRRGFATUSt LAt heh agoaPatisgdoseehion ek ent

inventa%n provi des the ,

comprising a central processing unit (CPU) 14 and the storage
device 15 for performing various computations.

Various data and measured values stored in the
storage device 15 can be displayed in the display section 8.
Input/output for body data inputted, the bloimpedance and the

15 1like to be processed at the central processing unit 14 or the
storage device 15 is performed through an input/output device
(1/0) 16.

The storage device 15 stores body data inputted

through manipulation of function keys located at the
20 manipulating section 7 and a measured bloimpedance value
obtained through the electrodes 3 to 6.

The storage device 15 previously stores a computing
formula and coefficients for use in finding a body fat percent
based on a measured bioimpedance by computation and, hence,

25 the apparatus 10 is capable of finding the body fat percent of

an examinee.



49 effect that an abdom nal circunference or a |unbar circunference can be
found automatically. Wth the health adm nistration apparatus it is
possible to dispense with a troubl esome3dperation such as to wap a tape
measure or the 5 |ike around a part of concern of a human body to neasure
an :abdom nal circunference or a |unbar circunference in judging the
condition of health based on a degree of obesity. 1 r CLAIMS 1.~~~

heal th adm ni strati on apparatus characterized in that: the apparatus all ows
entry of body data ofhenstoraagrideydcendhudl sy stinrdseiagsemantiingi ght of the
exam nee; and the apparatus is capable of finding the abdom nal

ci rcunf er erffrmrle; ferekindies We BMI oft ar examingecmd.i hensezethg a trunk
part of the exam nee by a conputation based on y the body data including

t he hei ght WRABAEUGHhEOoLst paPabdmiofe&inddng. the MY + hA BME rda gt i on
apparatus characterized in that: the apparatus allows entry of body data of
an _ exam rkaund dedatiyelvieceagighasaad wefjnater afhobesifynbeomhheppar at us
has i npedance neasurenent neans capabl e of measuring 15 the inpedance of

t he body offermlaxadivadeht) Alkeiaht)odes brought into contact with extrenes
of the body of the exam nee;: and . the apparatus is capable of finding

t he abdomi nal circunfheegterage [deyigradbnfertiber istiocresha epmpwiing enti al 20
size of a trunk part of the exam nee by a conputation based on the body
dat a i ncl udfergulize fiori §hnding adVtiht wbilchhés ethgrivatdoaed the wapstlance of
the body of the exam nee. 3. A health adm nistration apparatus

char act eri 8939 fhehbBip shee QhHhamexaminpenivwaint sige/bépystzeh atdan |

exam nee i ncluding the height and wei ght of the exam nee;
hence, the apparatus 10 is capable of finding the WHR.

10 Further, the storage device 15 stores the following
formulae (1) to (4) as computing formulae for finding the

walst size of an examinee by computation.

W = a; + b;BMI + h;-age cee «0.(1)

Wy = a + by*BMI + g;*FAT + h,-age cee oo (2)
15 Wr = as + b3*BMI + c;°W + hj-age eee «0.(3)

W = a; + by*BMI + c*W + g,-FAT + h;-age ce.e «..(4) )

In the formulae (1) to (4), W. represents a waist
size found from a corresponding one of the formulae. W
represents the weight data of the examinee, FAT represents the
20 Dbody fat percent of the examinee, and age represents the age
of the examinee.
The coefficients an, bn, hn (n =1, ..., 4) and cn
(n =1, 2) in the formulae (1) to (4) are found in the
following manner separately from other data and then stored.
25 That is, the actual waist size of each individual of

an unspeclified number of human bodies serving as samples is



51 the apparatus has body fat percent neasurenent neans capable of finding
t he. body fat percent of the exam nee based on the inpedance of the body of
the- exami nee that is neasured via el ect 88des brought into contact wth
extrenes of the body 5 of the exam nee; and the apparatus is capabl e of
firdi ng the abdom nal circunference of the exam nee which is the
Circunferential size of a trunk part of the exam nee by a conputation based
on the body data including the height and wei ght of the exam nee 10 and

i nf or mat i oMeAsHTRG: R¥ BoRRYIiraloMmegsurenant mthaths ukaeh pindiyddyadyof at
percent neasurenent neans. 4. A health adm nistration apparatus

char act er | Z&v¢ isampRgs: 1§ hthepmaapuredapsotie wEiqupilitehgy ofabedynidatia 15
exam nee including the height and wei ght of the exam nee; the apparatus has
body fat peicde Uﬁ@éséﬂeﬁ%tfqmi@ecégébte o4) fnotsidh@boNe-body fat percent
of the exam nee based on the inpedance of the body of the exam nee that is
measured vi a el ect r odeBsequarRY .i the pduratitiviath bedyr dats btenhddhdey 20
of the exam nee; and the apparatus is capable of finding the abdom nal

ci rcunf 8r eriteebiln gackxapmpieeinghiformud at padcihe wilate siizgl ase zassimed t r unk
part of the exam nee by a conputation based on the body data including the
hei ght) weilhthayed cesaglations hichnaref ther hatdstdeally pprocesgedeal th
adm ni strati on apparatus characterized in that: the apparatus allows entry
of body dat%p diingh tbrafpatEicirntisditegbehusadi hieackeifgmudnd age of the
exam nee; the apparatus is capable of finding the abdomnal 5 circunference
of the exani nee whi cBaking hhe ifozmywlar £k | £OT ssxampdfe a theuaRt gk twadistt he
exam nee by a conputation on the body data based on a predeterm ned

conput i ng fHFFrumeasuredcefpRAsthg odivaidnali of ckkatsarmdess endi she BMI

processi ng of correlations between the abdom nal 10 circunferences of a

| ar ge AQmbeaand fagey @&n thaehi %%d%\éirdﬂﬁig agxe assumed to have correlations,

and the correlations are statistically processed to f£ind a;, b
and h;. Here, in finding a;, b; and h; the statistic processing
of the correlations between two or more body data items and a
waist size can be achleved by multiple linear regression

15 analysis.

In the formula (1), the coefficient b; with respect
to BMI is the first regression coefficient of BMI, the
coefficient h; with respect to age is the first regression
coefficient of age, and a; 1s the first regression coefficient

20 of waist size.

In the same manner as with the formula (1), each of
the coefficients to be used in the formulae (2) to (4) can be
found by statistical processing of correlations between a
walst size and body data.

25 : In the formula (2), the coefficlent b, with respect

to BMI 1s the second regression coefficient of BMI, the



sanpl es that are neasured by a physical nmeasurenent and body data of the
human bodi es as the sanples; and the conputation based on the conputing
formula for finding the abdomi nal circu@berence of the exanminee is 15
perfornmed using the weight, age and BM of the examnee. ,: 6. A health
adm ni stration apparatus characterized in that such that: the apparatus
allows entry of body data of an exam nee including the height, weight and
age of the 20 exam nee; the apparatus has body fat percent neasurenent
means capatteefdiiciendi gy Witk peapecht tpredhifads pereerkatfAe Isadbg on t he
i npedance of the body of the exam nee that is neasured via el ectrodes
br ought i ntfilxsdnresrespion cseefficdest PRebpdviyEats Refrcens . ekh®i nee; 1 the
apparatus is capable of finding the abdom nal 53 circunference of the
exam nee wreaffisciens b ekl deeRerhl taigge dfs dher garopdrregressi®@nexani nee
by a conputation on the body data including the height, weight and body fat
percent of eeffdciensecefpaged and a:piedthersdaend regpessiepfornul a; |,
..L._ .. _5the conmputing forrmula is created by statistical processing of
corr el abi orgpaffiindentt hE wdbehisiade.ci rcunf erences of a | arge nunber of
human bodi es serving as sanples that are nmeasured by a physical neasurenent
and body data of thelhubke waudsa 43)t htheaegefificignd PO viih awespecsti on
based on the conputing formula for finding the abdom nal circunference of
t he exami nee iBMIpdst shaethixd keauessiongheetfftrlerjo®f BMI, ptheent and BM
of the exam nee. 15 7. The health adm nistrati on apparatus according to
claim5, wreefificigatcenpiiitihgesveat o rwrighthdWlgishthebibrsthal
circunference is created on a sex basis by dividing the | arge nunber of
sanpl es to IRINgSSIONNCOrERiciRpt IR wedAphti nthe werfifdiciens s mulltd group and
a femal e group. 20

10 respect to age is the third regression coefficient of age, and

a; is the third regressilon coefficient of waist size.

In the formula (4), the coefficient b; with respect
to BMI is the fourth regression coefficient of BMI, the
coefficient ¢, with respect to weight (W) is the second

15 regression coefficient of weight, the coefficient g, with
respect to body fat percent (FAT) is the second regression
coefficient of body fat percent, the coefficient h; with
respect to age is the fourth regression coefficient of age,
and a, is the fourth regression coefficient of waist size.

20 In measuring the actual walst size of an individual
human body serving as a sample to create the formulae (1) to
(4), it is desirable to measure the circumferential size of a
trunk part at or around the fourth lumbar vertebra of the
human body.

25 This is because the size of such a part as a waist

size is considered to reflect the condition of obesity and the -



8. The health adm ni stration apparatus according to claim®6, wherein the
conputing formula for finding the abdom nal circunference is created on a
sex- basis by dividing the large nunber &f/ sanples to be used in creating
the 25 conputing fornmula into a nale group and a fenal e group. 54 9. The
heal th adm ni strati on apparatus according to any one of clains 1 to 8§,
which is capable of finding quantitative information about visceral fat by
a conputation based on the abdom nal circunference found. 5 10. The health
adm ni st r atlike &fpihat uBPeE RAXE ®F theahgdvnef Gin @xamipee mesB; awfch is
capable of finding the visceral fat cross-sectional area of the exam nee by
a conput at irarayse fheahaahthadwiniskrpsiencarpaxaidisnilOh capofied ag

pr edet er m ned conputing fornula, wherein said another conputing fornula is
creat ed by waigh sirzeathpt cekBedtF dheceppdibionmf nberdéy apd bHee ubike
visceral fat cross-sectional areas of the |arge nunber of human bodies as

t he sanpl et H&e adpperenatt f B huswagPagrymast akfd thee siBgonf ngwch a

ci rcunferences of the human bodies as the sanples. . 11. A health

admi ni sPr atRAFF @¥p&rahteuRd the thauribd lumban avertehrag gfarachshwnanws entry
of body data of an 20 exam nee including the height and wei ght of the

exam nee; HNEK I9E SpPRLES ubs | 2o ldfediede asf af vabsthgd4®e | unbar circunference
of the exam nee which is the circunferential size of a hip part of the

exam nee by a conput &Ri e kaed ofn theehgalith drdmindsdiraging apearatusht and
wei ght of the exami nee. 25 12. A health adm nistration apparatus

char act er i 7Y theg® pxet prPvided tyivaRegsasl eaehk ehitthe dprpvdgedeth & an
exam nee including the height_and weight of the exaninee; the apparatus has
i npedance nEsucdfefPrnBaRsarGide OthernEasuvemep «+ hEhakpkdardd® of the body

of the exam nee 5 via electrodes brought into contact with extremes of the
body 10 samples of human bodies are divided on a sex basis, and the

statistic processing of correlations between the waist sizes
and other body data of human bodies serving as samples is
performed on a sex basis to create the formulae (1) to (4).
Thus, the waist size of an examinee to be found from other

15 body data of the examinee can reflect differences essential to
the difference in sex more exactly. In performing
computations based on the formulae (1) to (4), formulae
created for men or those created for women are selected
according to the sex of an examinee indicated by the sex

20 administration code.

The number of human bodies serving as samples for
collecting body data is desirably 100 or more in view of
statistical processing of correlations between walst sizes and
other body data. More desirably, the number of human bodies

25 is 500 or more.

With the formula (1) it is possible to find the



of the exam nee; and the apparatus is capable of finding the |unbar
circunference of the examnee which is the circunferential size of a hip
part of the exam nee by a conputation bd@8ed on 10 the body data incl uding
t he hei ght, weight and inpedance of the exam nee. 13. A health

adm ni strati on apparatus characterized in that: the apparatus allows entry
of body data of an 15 exam nes including the height and wei ght of the

exam nee; the apparatus has body fat:percent neasurenent neans capabl e of
findi ng t hevaigdy sige pérarrexainaee wiighi reklerlsedhen BMicandpkRimee of t he
body of the exami nee that is neasured via el ectrodes brought into contact
with extrerads tfe examhpee 29 kady Wataxofi hhe; examingge bkt dthes i s capabl e
of finding the |lunbar circunference of the exam nee which is the

ci rcunf er erfiommulsy £2)ofitalhipegritlepftor Fandxtine addly sizeonputhei on based
on the body data including the height and wei ght of the exam nee 25 and
quant i t at i vexdmineenwbhich BeblectshdheodWIt afgefanddasyafptcperneertira by the
body fat percent neasurenent neans. 56 14. A health admnistration

appar at 8s cihe feeainged Withhihe formald a3t dd 45| pagsiple ytoffipddfhaat a of
an exam nee including the height and wei ght of the exam nee; the apparatus
has body fdfaisdy edire eEathe eeraninesgwhishcrpibeetoithe BfilagwehghbrRnad f at
percent of the exam nee based on the inpedance of the body of the exam nee
that is nmeaddf @f Bhe exepinerlesWhrbuthe formleoddacitwis Pesgideedoof the
body of the exam nee; and the apparatus is capable of finding the |unbar 10
ci rcunf er erffdbfthehwadgtinbhzee ohitdie exampeee| vieh aafdecks §|9@e5%¥r a hip
part of the exam nee by a conputation based on the body data including the
hei ght, wei¥#ghind beddy fakt Peererdnanst agreoExtlpe rRs@ming® .15 A heal th

adm ni strati on apparatus characterized in that: the apparatus all aws—entry
of bodyOdata of an eR&nthecforulag fd)t ke hé) gratedysibgie ane Q€ of the

exam nee; -
" finding the waist size of an examinee from a larger number of

body data items is capable of finding the waist size more
accurately because it allows the body condition of the
examinee to be reflected more precisely from more different
15 angles. Specifically, the formula (4) of the formulae (1) to
(4) is capable of finding the waist size of the examinee most
accurately.
The storage device 15 also stores the following

formulae (5) and (6) as computing formulae for finding the hip

20 size of an examinee by computation. R
Hp = an + Cu*W + du-Ty + hyy-age cee ...(5)
Hy = @i+ Ci2'W + dio*Tr + gu+FAT + hizrage ... ...(6)

In the formulae (5) and (6) above, H. represents a
hip size found from a corresponding one of the formulae. T
25 represents the height of an examinee. The coefficients an, cn,

dn, hn (n = 11, 12) and gn (n = 11) in the formulae (5) and



the apparatus is capable of finding the |unbar circunference of the

exam nee which is the circunferential 20 size of a hip part of the exam nee
by a conputation on the body data includ®ng the height and wei ght of the
exam nee with a predeterm ned conputing fornula; the conputing fornula is
created by statistical processing of correlations between the |unbar
circunferences 25 of a | arge nunber of human bodi es serving as sanpl es that
are nmeasured by a physical neasurenent and body data of the human 57

bodi es as t{fd saepfeyndairl thee Leddpwingi BANKEE FanscateAuErom et a for
finding the |unbar circunference of the exam nee is performed using the

hei ght, weidfha and &bhencsterrdexaninee. 5 _ 16. A health administration
apparatus characterized in that: the apﬁ&r)at us all ows entri: of body data of

an ~i,| exani nee i ncTa@t nks + Hehacghal ghzeaf ggehoindhei@aliafee; r
the apparatus has body fat percent neasurenent neans 10 capabl e of finding
t he body f &t pEspesifsedt pankss fihdamaasbadses t$rrViingedsnsampies his body of
the exam nee that is neasured via el ectrodes brought into contact with
extrene§ ofMmeafungeddPyod PhEsiSaHhimeasurenentppeiiadrs Eack angdivddgals pRdi ng
the lunmbar 15 circunference of the exam nee which is the circunferenti al
size of a Hie Famples ipctkemmessargd ascbapvRELIWH idemshef pbedy dlata
i ncluding the height, weight and body fat percent of the exam nee with a
predet er m e Reomsed A8 e ipmulaee (Sonpodi (e MAtad abo¥ecr eat ed by
statistical 20 processing of correlations between the | unbar circunferences
of a | arge nunmber of Shbaeedives ther plugabsty Afplbedyt Bataatkempdsued by a
physi cal neasurenment and body data of the human bodies as the sanples; and
t he conput d8t5%h iW eachheo 9 eyl aupRdf Bhe d5ig isigengrenassymishrto
circunference of the exam nee is perfornmed using the height, weight, age
and bodfy fa¥eceasrelatippe, which are then statistically processed to
find the coefficients to be used in each computing formula.
Taking the formula (5) for example, the actual hip
size measured of each individual of the samples and the weight,
height and age of that individual are assumed to have
15 correlations, and these correlations are statistically
processed to find a;;, c11, 411 and h;;. Here, in finding ai:;i, c1,
d;;» and h;; the statistical processing of correlations between
two or more body data items and a waist size can be achieved
by multiple linear regression analysis.
20 In the formula (5), the coefficient c;; with respect
to welght (W) is the eleventh regression coefficient of weight,
the coefficient d;; with respect to height (T.) is the eleventh
regression coefficient of height, the coefficient h;; with
respect to age is the eleventh regression coefficient of ade,

25 and a;; is the eleventh regression coefficient of hip size.

In the same manner as with the formula (5), the



58 exam nee. 17. The health adm ni strati on apparatus according to claim15,
wherein the conmputing forrmula for finding the lunbar 5 circunference is
created on a sex basis by dividing the 148 ge nunber of sanples to be used
in creating the conputing fornula into a male group and a fenal e group. ,
18.- The health adm ni stration apparatus according to 10 claim 16, wherein
the conmputing fornmula for finding the |unbar circunference is created on a
sex basis by dividing the large ' nunber of sanples to be used in creating
t he conput ifRpEfGicigras tatlke agpd dngitbgpfamiuta f €nlcangbeufound Iy, A

heal th adm ni strati on apparatus characterized in that: the apparatus all ows
entry of bo¥atdaticofl BROeseFANE®L COryelagione driwsen anwadst gpizef t he
exam nee; the apparatus is capable of finding the abdom nal circunference
of the exambdoflyi @atRs the circunferential 20 size of a trunk part of the
exam nee and the lunbar circunference of the exam nee which is the
circunferential sizeIBftkeHfqrmuda (61 .t ke esepfficd e Compiltht refRedhsed on
t he bodg dat a including the hei ght and wei ght of the exam nee, and 25 the
appar at gs i &0 cegi@bite (W) 1ifnkhegtwpidith £gereesion srenfifiiciensontr veidhtsceral
fat of the exam nee by a 59 conputation based on the abdom nal

ci rcunf er enfee AREIEIFBERL cAncHitR reerReGO 9 hepght THEL)hdgl theatwe kit rati on
apparatus according to 5 any one of clainms 11 to 18, characterized in that:
t he appar atiggrgdsdns epeffictemoBf deighsi the eoeffiitdentnelu@isl t he

hei ght, wei ght and age of the exam nee; the apparatus is capable of finding
t he abdom rEgsraqtc hof BpéHcEabipranaendy dFARdeighthe eleviendhc reguesetanti al 10
size of a trunk part of the_exam nee by a conputation on the body data

based on a fReffEicieRtned bedpuiath Perseritl athe heoeffstientg hiomidtha i s

created by statistical
10 respect to age is the twelfth regression coefficient of age,

and a;; is the twelfth regression coefficient of hip size.

In measuring the actual waist size of each
individual of human bodles serving as samples to create the
formulae (5) and (6), it is desirable to measure the

15 circumferential size of an almost thickest part of the hip of
the examinee.

This is because the size of such a part as a hip
size is considered to reflect the condition of obesity and the
like of the lower part of the body of an examinee most, and

20 because the health administration apparatus 10 can find a
waist size that reflects the condition of obesity and the like
of the lower part of a human body most if the sizes of such
almost thickest parts of the hips of human bodies serving as
the samples are collected as hip sizes.

25 In the case of the health administration apparatus

10 there are provided two types as each of the formulae (5)



processi ng of correlations between the abdom nal circunferences of a | arge
nunber of human bodi es serving as 15 sanples that are neasured by a

physi cal nmeasurenent and body data of tH4d hunman bodi es as the sanples; the
conput ati on based on the conputing formula for finding the abdom nal

ci rcunference of the examnee is perforned using the weight, age and BM of
the exam nee; 20 the apparatus is capable of finding the visceral fat
cross-sectional area of the exam nee by a conmputation on the abdom nal

ci rcunf er erffd di6d .| QRBaFOE i MeIu M dhee OLbeR dfef tHPmERot hEratpricdettBeni ned
conputing formula; said another conputing formula is created by 25
st ati sti calsgmdess 9fnjusan cerdidsharendivedeol con tthsaxc bagaisyi ém{r al fat
cross-sectional areas of the |arge nunber of 60 human bodi es as the

sanpl es t haatatiis thead uprdcessinthfr genyedationebatmegnothehbipusddedodi es
including WVHR which is the ratio of the abdom nal circunference of each of
t he human R ©Fhesr bhpdysdata cf ttdet humpnnbodies reamfiadeasesafpliesmitiss human
body (abdom nal circunference/lunbar circunference); and the conputation
with sabd aresfesmedonputi pex floashs dof ereptadig) famnuliaecébal andt(6).
cross-sectional area is perforned using the WHR of the exam nee. 1021. The
heal t h admi Fug.r dhieohiRpphzates ax @xaminget to &g awmdoifromaptien bady 18,
characterized in that: the apparatus allows entry of body data of the

exam nee i riataliofy theeeXaniree ol Feflend dyEferengnas @ssenhdéal toecthe
apparatus is capable of finding the abdom nal 15 circunference of the

exam nee wkiferencreipi peymere fXagitly. z droPexformhRg peerepwiat loRs exani nee
by a conputation on the body data based on a predeternm ned conmputing

fornul a; tHeaseshom ithg fermulae i (S)coagdt é6) bythe sfommyleg ofr thestypr) of
correl ati ons between the abdom nal 20 circunferences of a |arge nunber of
human BE8di egreatiad Fgramenaop| drosen Mt fhe H¥RR UeRRRYRA foghyemen| axeasur ement
and body data of the human bodies as the sanples; the conputation based on
t he conput i FRLGVEAURECPEALIRG nkR g q IF€XaPHoFhe fxaninamfiaddrated by Hee

exam nee is 25 perforned using~the weight, age and BM of the exam nee; the
appar at us | 3% AHPmdssratiodi ¢rA®he vi sceral

The number of human bodies as samples for collecting
body data is desirably 100 or more in view of statistical
15 processing of correlations between the hip sizes and other
body data of the human bodies. More desirably, the number of
human bodies is 500 or more.
The physical measurement method for measuring the
waist sizes and hip sizes of human bodies serving as the
20 samples in creating the formulae (1) to (6) described above
may be any method by which the length (size) of the waist or
hip part of concern can be measured. Speclifically, it is
possible to employ any method which is capable of measuring
the length of a body part of concern as a physical quantity
25 such as a method of directly measuring such a part by wrapping

a tape measure around a human body as a sample or an automatic



61 fat cross-sectional area of the exam nee by a conputation on the

abdom nal circunference and | unbar circunference found with anot her

predet ermi ned conputing formula; the apf@aratus has body fat percent

measur enent neans 5 capable of finding the body fat percent of the exam nee
based on the inpedance of the exam nee that is neasured via el ectrodes
brought into contact with extrenes of the body of the exam nee; said

anot her conputing fornula is created by 10 statistical processing of

correl at i ofCHBILEEEATt Rethed wiing dd@h&l fat cross-sectional areas of the

| arge nunber of human bodies as, the sanples that are neasured by

t onogr aphy and body H8eaStradee deyies bedfehl: lisdisterasRR WEeERHE NG he
rati o of the abdom nal circunference of each of the human 15 bodies as the
sanpl es to far@ulgnber Einéing &t i (WRishabifRihiP Bide)(RBEGHI Pralwalst
circunference/lunbar circunference), and r the body ,fat percents of the
human bodi ektze 3o RéPc8ipeit ERYNSh Wiithh thei formstater(ldofpul fhg the HHR for
finding the visceral fat cross-sectional area is perforned 20 using the WHR
and body f el d&6t ratie hef Shrwadst size tpcthediit sigsi and: rkenesh
apparatus according to any one of clains 11 to 18, characterized in that:

t he apparalih?zﬂﬂﬂ?ﬁ?téﬁtié ¥ RRAPIGarE SindiRg YB Ry nee including the
hei ght, wei ght and age of the exami nee; the apparatus is capable of finding
t he abdonmi nal 62 Furtheg; rdinistornee devier lx&hoxes whechollowing
circunferential size of a trunk part of the exam nee by a conputation on

t he body dafrmHsed (34 Hopfbhbtas momeytdpgpiermylaefar £indhBYcdnputi ng
fornmula is created by statistical 5 processing of correl ati ons between the
abdomi nal dY#%ﬁﬂﬁaér§%§e§r6$52§¢%ﬁ¥3¥aﬁuﬁﬁéﬁ ?F AR 1Rddives iBEpnakians

sanpl es that are neasured by a physical neasurenent and body data of the
human B8di aPot tthe FirpeEal fle toMPurEambned ReLHPREIELBrputi ng formul a
for

VA = 1;°W, + 11 cee eu(T)
VA = k;*WHR + j, cee ...(8)
VA = K;*WHR + g3;*FAT + j; cee ...(9)
VA = k3*WHR + £31° (W/Tp)? + Ja eee «..(10)

15 VA = K4WHR + £+ (W/Tp)? + gp2*FAT + s ... ...(11)

In the formulae (1) to (4), VA represents a visceral
fat cross-sectional area found from a corresponding one of the
formulae. The coefficients in (n = 1), jn (n =1, ..., 5), kn
(n=1, ..., 4), fn and gn (n = 21, 22) in the formulae (7) to

20 (11) are found in the following manner separately from other
data and then stored.

That 1is, the actual visceral fat cross-sectional
area of each indi&idual of an unspecified number of human
bodies serving as samples is measured. Each individual of the

25 samples is then measured as to various items of body data to

be used in the formulae (7) to (1l1) noted above.



10 finding the abdom nal circunference of the exam nee is performed using

t he. wei ght, age and BM of the exam nee; the apparatus is capabl e of
finding the visceral fat cross-sectionat3area of tl~e exam nee by a
conput ati on on the abdom nal circunference end | unbar circunference found
wi t-h ;. 15 another predeterm ned ~onputing fornula; the apparat~i s has body
fat - percent neasurenent neans ,; capable of finding the body fat percent of
t he exam nee based on the inpedance of:'the exam nee that is nmeasured via
el ectrodes brought iRERSRBAECY withg BAEFRhEly Gf DReyheahacitemns tire be

exam nee; said another conputing formula is created by statistjcal

processi ng ¥edk dir epghi hsthricEEMting ferpalasandkthle vidscerakstafect i onal
areas of the | arge nunber of human bodies as the. sanples that are neasured
by tonogr apgtEPSss SeRE1EBEY Fekd e AFEUREHnRC Ve Lamreladiags warigh ch is
the ratio of the abdom nal circunference of each of the human 63 bodies
as the san¥&s thent gEaripbigakly areceserdetorfinthitheueestbéaiertmdeti nal

ci rcunference/ l unbar circunference), the body fat percents of the human
bodi es, Sandq HBesgdar eagh ¢hetheyqogpyitingefoEmyite of each of the human
bodies to the height 5 of that human bod (meight/height%; and the

conput ation with sai §2%#R4 Heie cﬂﬂ%ﬁ\?ﬂ-?nélxbrfﬁﬁ £¥WP1ei nghagaekeali scer al

fat cross-sectional area_is perfornmed using the WHR and body fat percent of
t he exani ne&Ffft SEFELIORAAr 2TRA WQﬁﬁqnﬁﬂiefogh?H%i%ﬁﬁﬁﬂk fat 9£ee@%%n1nee to
the 10 height_ of the exam nee (weight/height). 23. The health

admi ni st r atth-vdsivataptisthe ctatRiRF eadaiheoWdR of (waightd heighp) 1 gand
characterized in that: the apparatus allows entry of body data of the 15
exani nee i rRIViERF PHECﬁBFg%E,tﬂﬂi drdiyidualelpragnmes 40i Reé¥e t he
apparatus is capable of finding the abdom nal circunference_ of the
exani - Afe #RTIELAS1PRE . cARE U MOTFelatienpfaLe (AT SFAERLLY t he exani nee
by a computation on the body data based on a predeterm ned conputing

formul a; 20PEIRESSEAPEPI HgE dfaruffee i F2 B8k dol- by sEAREERY el HreocBesing of
correl ati ons between the abdom nal circunferences of a | arge nunber of
human bodi % elsyFRg el fihiice PTPREES IS %af'élﬁr(?&af‘h}oﬁsp%g‘ﬁ?&} 40288 enent

and body . .
more body data i1tems and a waist size can be achieved by
multiple linear regression analysis.

15 In the formula (11), the coefficient k; with respect
to WHR is the fourth regression coefficient of WHR, the ‘
coefficient f,;, with respect to (W/TLYZis the 22nd regression
coefficient of (W/TLfﬂ the coefficient g;; with respect to
body fat percent (FAT) is the 22nd regression coefficient of

20 body fat percent, and js is the fifth regression coefficient
of the visceral fat cross-sectional area.

In the same manner as with the formula (11), the
coefficients to'be used in the formulae (7) to (10) can be
found by statistical processing of correlations between the

25 wvisceral fat cross-sectional area and body data.

In the formula (7), the coefficient i; with respect



data of the human bodi es as the sanples; 25 the conputation based on the
conputing formula for finding the abdom nal circunference of the exam nee
fs - 64 performed using the wei ght, age44nd BM of the exaninee; the
apparatus is capable of finding the visceral fat cross-sectional area of

t he exam nee by~a conputation on the abdom nal circunference and | unbar

ci rcunference found 5 with another predeterm ned conputing fornula; said
anot her conputing fornula is created by statistical processing of

correl ati on<® Hadwdefieae(Wot d&l thesELFRT Hagressden- seeffipiantaadas of the

| ar ge nunber of hunman bodies as the sanples that are neasured by tonography
10 and body"@dita Sdfer hanfuiadShéBreSiTsk | LRAGSFSHAR GREERLGLERth®Lr ati o of

t he abdom nal circunference of each of the human bodies as the sanples to

t he | unbar ‘tiseeFiflefaficerefstiratiom@dnapedy (abdomi nal circunference/ | unbar
circunference), and the square of the ratio of the weight of each of the
human 15 bodies to tFe Hee ginrmarla: K&) . htAercorffidl hwaity K /widigmespeghd t he
conputation with said another conputing fornula for finding the visceral
fat crof§s-sextWBnds sheafissharganepsdonsragtfieiepR off WHRe ardnindé and t he
square of the ratio of the weight of the exam nee to the height of the
exan nee 20thendegRPAhErghegsion copffigdgpt hohidvd sneladisbnCapPer at us
according to any one of clains 11 to 18, characterized in that: the
appar at us 39VAL@At AFedf body data of the 25 exami nee including the

hei ght, wei ght and age of the exam nee; the apparatus has bod fat percent
nmeasur enent means B thedfandr (Phdi BRetere ekt kpgticdhirespeche

exam nee based _on the inpedance of the body of the exam nee that is
measur ed vi'P A ABo8Be BeeRRhtraIReSSéoRt aeeffieirndk 0feWHRs BRet he body of
the exanmnee ; 5 the apparatus is capable of fi~ing the abdom nal

ci r cunf8r erfRefFicigeteQanivhtl FRFRECE hbodyr Eakf reesRN Gl (FATIelsf thet r unk
part of the exam nee~by a conputation on the ,. body data including the

hei ght, w~i HHit HFFTBE8)OR FoPlerisifntoPrtt Redexkdt marasadedand i 15 the
conputing fo: processing of correlations te,~m ned conputing formula; is
created by thigd Kegggpsion coefficient of visceral fat cross-sectional

area.
In the formula (10), the coefficient k; with respect -
15 to WHR is the third regression coefficient of WHR, the
coefficient £,, with respect to (W/T.)? is the 21st regression
coefficient of (W/Tnfﬂ and j4 is the fourth regression
coefficient of visceral fat cross-sectional area.
Here, the measurement of the actual visceral fat
20 cross-sectional area of a human body serving as a sample can
be achieved by tomography. It is possible to use various
tomographic methods that are capable of accurately measuring a
cross section of an abdominal part of a human body such as CT-
scan, MRI and ultrasonic diagnostics.
25 In the case of the health administration apparatus

10 there are provided two types as each of the formulae (7) to



tween the abdom nal circunferences of a | arge unber of human bodies serving
as sanples that are measure by a physical measurenent and body data of the
human 15 the conputa~ finding the abdoni4®al performed using the the

exam nee; the 20 fat cross-sectional as the sanples; based on the conputing
formmul a for cunference of the exam nee is age, body fat percent and BM of
is capable of finding the visceral of the exam nee by a conputation on the
abdom nal circunference and | unbar circunference found w th another

predet er mi rARA dddput PRE FOF mMgm;anhitheapshatrfehipamamg Tatndsa ithecreat ed
by statistical processing of correlations between the actual 25 visceral

fat cross- sTMRIEFOfahERaN gpodiRs |afiegdiNifedronfa RAtaPaAsdEi e8nds t he
sanpl es that are neasured by tonography 66 and body data of the human
bodi es i ncl %R HF AARIWRFeReF SR ©F gorsedptiprs drfsrAanalthe viaaerrknce of
each of the_ human bodies as the sanples to the |unbar circunference of that
human body ¥abhddiasgasectienat cdxanse Andnpiher bedfdaten ©f) fthanBuman he body
fat percents of the human b dies; and the conputation with sand anot her
conput i Rg fRAFAASa SEEVIRENAF ngAte Sy iiSc PrAFOFRed 9 sexcbpghal tarea i s
performed using the WHR and body fat percent of the exam nee. 10 25. The
heal t h adni ¢Feateatthen fappatae ue’ adeordilng (Bugny theevbsceral fatll to 18,
characterized in that: the apparatus allows entry of body data of the

exam nee i MRFARAFGtAEPAL BFea Rkiaghexardnagetorbe Hound frameother
apparatus has_body fat percent neasurenent neans 15 capable of finding the
body fat peredhtdddR chetbRapreinamsad spflnct | difctrprnces: esrenbial F t he
exam nee that is nmeasured via electrodes brought into contact with extremes
of the bodytRf FifEeERRAPNLR; SERJLSHEFACHLY s 10 PgBEerBing i ndi ng t he

abdom nal 20 circunference of the exam nee which is the circunferential

si ze ofl0a tSeMRUtRticngf wikk Eh@fiorarRilpe 473 okput B) orfhen forBubaeofiat a

i ncludi ng the height, weight and body fat percent of the exam nee based on
a predet er N dESSHEARgAf BPFurer athdhesapefi Hee flomeauicarepsedr €a¥ed by

statistical 25 processing of correlations between the abdom nal
women are selected according to the sex of the examinee

indicated by the sex administration code.
The number of human bodies as the samples for

15 collecting body data is desirably 100 or more in view of
statistical processing of correlations between the visceral
fat cross-sectional areas and other body data of the human
bodies. More desirably, the number of human bodies is 500 or
more.

20 Still further, the storage device 15 previously
stores criterial values of walst size, WHR and visceral fat
cross-sectional area for judging the body type of an examinee.
The criterial value of waist size established for judging the
body type of a man is 85 cm, while that established for

25 judging the body type of a woman is 90 cm. The criterial

value of WHR established for men is 1.0, while that



circunferences of a |l arge nunber of human bodi es serving as 67 sanpl es
that are neasured by a physical neasurenent and body data of the human
bodi es as the sanples; the conputation ¥&sed on the conputing fornula for
finding the abdom nal circunference of the exam nee is 5 perforned using

t he wei ght, age, body fat percent and BM of the exam nee; the apparatus is
capabl e of finding the visceral f fat cross-sectional area of the exam ne
by a conputation on the abdom nal circunference and | unbar circunference
found 10 witfraHdshed fpEdeemehikfed -Sondify MeDF GRAUVEMER Hefthhndhiger
conputing fornmula is created by statistical processing of correlations

bet ween t hecBictakifaly vadue apf fatsqarsds fasceropat septeenads arpa | ar ge nunber
of human bodi es as the sanples that are neasured by tonography 15 and body
data of theeshablishedi és g&%l@ﬂing WHR which is the ratio of the abdon na
ci rcunference of each of the human bodies as the sanples to the |unbar

ci rcunference of thathauWaikshotire.aWHBnRRd| viseeual dadneepbanpegtional
circunference), the body fat percents of the hunman bodi es, and the square
of the 20 rafed foundhefnan gexamknes @reorompared maktib Reispectavene hei ght of
t hat human body (wei ght/height); and the conputation with said another
conput i ng feFHiarialovalnagi egitaimelshesdc &palivdge the whesddyi andl bedea i s
perfornmed using the WHR and body fat percent of the exam nee and the 25
square of tHEPe & dhef expvinee gin tdye £odlewing fernnesr t he hei ght of the
exam nee (wei ght/height). 68 ~ T e T
----- ~6 . ~ The heal thaadhf nidmax Peviagparedist &S GEn§ot emaply e of
clainms 11 to 18, characterized in that: the apparatus allows entry of body
data of theaRShiwoEan RaViRe ng Wais th Sigat pfm%ﬁg)gcm Hhdoxge ase JREIG A nee:
5 the apparatus has bod{ fat percent neasurenent neans capable of finding
the body f ke R dvdscesplt fate Resiiyed PoMaphiavipgdanBR ¢if tiessbody of
the exam nee that is neasured via el ectrodes brought into contact with
extrenes ofthafke pOd@ngf at Nemax ey alWHRhef appes dthan 0s 8capabliedgsd
finding the abdom nal circunference of the exam nee which is the

ci rcunf erent? e §i57@ BPAE tYReKthar tLsorbere akatheekowsy Ragsnphit B¢ on on

t he body data_including the height, weight and body fat percent of
body. A man and a woman are both judged to be of the visceral

fat type obesity if their respective visceral fat cross-
15 sectional areas are 100 cm® or more.

The health administration apparatus 10 having been
described above is an example that is configured to allow the
user to hold it by his or her hands for manipulation. A
health administration apparatus according to the present

20 invention may comprise a single apparatus capable of
functioning not only as a health administration apparatus but
also as a weighing machine. Health administration apparatus
30 shown in Fig. 3 is incorporated with welght measurement
means so that the apparatus 30 functions also as a weighing

25 machine.

The health administration apparatus 30 has a main



t he exam nee based on a predeterm ned conputing fornmula; !! -. 15 the
conputing fornmula is created by statistical processing of correlations

bet ween the abdonminal | r circunferenced4’of a |arge nunber of human bodies
serving as sanples that are neasured by a physical neasurenent and body
datta of the human bodi es as the sanples; 20 the conputation based on the
conputing formula for finding the abdom nal circunference of the exam nee
is perfornmed using the weight, age, body fat percent and BM of the

exam nee; tIRAYageamaduyith 2 gyplighd seashremert (Hrfacec 8Rapn2the at
cross-sectional area of the exam nee by a conputation on the abdom nal

ci rcunf er erfvexse BifApathereefmfandeqcdopdupell By shiown Fhathbs
predeterm ned conputing fornula; said another conputing fornula is created
by statisti®fHPOFEHcEBELAG HHe Wi brivohe Beterleri Medghét oni Ehervgighh
cross-sectional areas of the |arge nunber of 5 human bodi es as the sanples
that are nERQAFUEEMEBy FBRERFQPIR- TS boterd anaesaminee [EEaNF 98doethe
including WHR which is the ratio of the abdom nal circunference of each of
t he humin BiRHigdd Hmeasuremenyp| Brfase: 4e .| theavekdhtc 9ff dhenesamineg garmhunan
body (abdom nal circunference/lunbar circunference), and 10 the square of
the ratio die tieaswEedht of each of the human bodies to the height of that
human body (wei ght/height); and the conputation with said another conputing
formula for findi ng The weighy Feapyrenent ssyekagde @ 1gr proVidekd idined
using the WHR of the exam nee and the square of the ratio of the weight of
t he exani neelq@FroRE€shdBghd4 of 3% A BAnEAEcMEIBITINT Hlleghipimpedamre BE The
heal th adm ni strati on apparatus according t any one of clainms 20 to 26,
which is cd¥f if@méaeeo ﬂﬁ‘%&&&SFEO@FSf:ﬁ iy 34 BEay2tDPEL jafd geFenbased on
the WHR of the exami nee. 1 28. The heal th adm ni strati on apparatus

accor ditfg tRAEhFosRdngs eteatFries (fors fapning & currenthpakhi BY cossiig ed to
be capable of form ng an obesity judgnent based on the ;. abdomi nal

ci r cunf er erREFTSMt: fBreghi the body of7fhgoexaminerq W 18dihai eleakresies

apparatus according to
35 and 36 are a pair of voltage measuring electrodes for

measuring the voltage between two points on the current path.
As in the health administration apparatus 30, the

15 electrodes 33, 34, 35 and 36 are connected to impedance
measurement means provided inside the main body, the impedance
measurement means being well known in the art of impedance
measurement; thus, the impedance of a human body can be
measured via the electrodes 33, 34, 35 and 36.

20 When an examinee steps onto the measurement surface
32 with his or her left sole brought into contact with the
electrodes 33 and 35 and his or her right sole brought into
contact with the electrodes 34 and 36, the apparatus 30 can
measure the weight of the examinee as well as the bioimpedance

25 of the examinee with his or her both feet serviﬁg as extremes

of the human body.



any one of clainms 9, 10 and 20 to 27, which is configured to be capabl e of
formng an obesity judgnent based on thezmvi sceral fat cross-sectional area
found. 5
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examinee including the height and weight of the examlnee and

the apparatus is capable'ofifinding the abdominalm\‘
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation based on
the body data including the height and weight of the examinee.
10 P T -
2.fi health administration apparatus characterized
in that: the'apparatus allows entry of body data of an -
examinee including the height and weight of the examineea-@he
apparatus has impedance measurement means capable of measuring
15 the impedance of the body of the examinee via electrodes
brought into contact with extremes of the body of the
examineei and »m&;_,ﬁ\\k e
the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential
26 size of a trunk part of the examinee by a computation based on
the body data including the height and weight of the examinee
and the impedance of the body of the examinee.
—
3. A health administration apparatus characterized

25 in that: the apparatus allows entry of body data of an

examinee including the height and weight of the examinee;
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5 of the examinee; and
the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation based on
the body data including the height and weight of the examinee
10 and information about the body fat of the examinee measured by

the body fat percent measurement means.

4. A health administration apparatus characterized
in that: the apparatus allows entry of body data of an
15 examinee including the height and weight of the examinee;

_the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body

20 of the examinee; and
the apparatus 1is capable of finding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation based on
the body data including the height, weight and body fat

25 percent of the examinee.
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size of a trunk part of the examinee by a computation on the

body data based on a predetermined computing formula;

the computing formula is created by statistical
processing of correlations between the abdominal

10 circumferences of a large number of human bodies serving as

samples that are measured by a physical measurement and body
data of the human bodies as the samples; and

the computation based on the computing formula for
finding the abdominal circumference of the examinee is

15 performed using the welght, age and BMI of the examinee.
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6. A health administration apparatus characterized /

w
in that such that: the apparatus allows entry of body data of
an examinee including the height, weight and age of the
20 examinee; |
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body

25 of the examinee;

the apparatus is capable of finding the abdominal
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processing of correlations between the abdominal
circumferences of a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the human bodies as the samples; and

10 the computation based on the computing formula for
finding the abdominal circumference of the examinee is
performed using the weight, age, body fat percent and BMI of

the examinee.

15 7. The health administration apparatus according to
claim 5, wherein the qqpputingnfo;mglawfor finding the
abdominal circumference“;;ﬁéreated on a sex basis by dividing
the large number of samples to be used in creating the
computing formula into a male group and a female group.

20

8. The health administration apparatus according to
claim 6, wherein the computing formula for f£inding the
abdominal circumference is created on a sex basis by dividing

the large number of samples to be used in creating the

25 computing formula into a male group and a female group.
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any one of claims 1 to 8, which is capable of finding the
visceral fat cross-sectional area of the examinee by a
computation on the abdominal circumference found with another
10 predetermined computing formula,
wherein said another computing formula is created by
statistical processing of correlations between the actual

visceral fat cross-sectional areas of the large number of

human bodies as the samples that are measured by tomography
15 and the abdominal circumferences of the human bodies as the 3

samples.
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11. A health administration apparatus characterized
in that: the apparatus allows entry of body data of an
20 examinee including the height and weight of the examinee; and
the apparatus is capable of finding the lumbar
circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation based on
the body data including the height and weight of the examinee.
25

12. A health administration apparatus characterized
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of the examinee; and

the apparatus is capable of finding the lumbar
circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation based on
10 the body data including the height, weight and impedance of

the examinee.

13. A health administration apparatus characterized
in that: the apparatus allows entry of body data of an
15 examinee including the height and weight of the examinee;
the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body
20 of the examinee; and
the apparatus is capable of finding the lumbar
circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation based on
the body data including the height and weight of the examineq
25 and quantitative information about the body fat of the

examinee measured by the body fat percent measurement means.
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109%&' () - on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body
of the examinee; and ¥
the apparatus is capable of finding the lumbar
10 circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation based on
the body data including the height, weight and body fat

percent of the examinee.

U

N
15 15. A health administration apparatus characterized

in that: the apparatus allows entry of body data of an
examinee including the height, weight and age of the examinee;
the apparatus is capable of finding the lumbar
circumference of the examinee which is the circumferential
20 size of a hip part of the examinee by a computation on the
body data including the height and weight of the examinee with
a predetermined computing formula;
the computing formula is created by statistical
processing of correlations between the lumbar circumferences
25 of a large number of human bodies serving as samples that are

measured by a physical measurement and body data of the human
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16. A health administration apparatus characterized
in that: the apparatus allows entry of body data of an ,/
examinee including the height, weight and age of the examinee;
the apparatus has body fat percent measurement means
10 capable of finding the body fat percent of the examinee based
on the impedance of the body of the examinee that is measured
via electrodes brought into contact with extremes of the body
of the examinee;
the apparatus is capable of finding the lumbar
15 circumference of the examinee which is the circumferential
size of a hip part of the examinee by a computation on the
body data including the height, weight and body fat percent of
the examinee with a predetermined computing formula;
the computing formula is created by statistical
20 processing of correlations between the lumbar circumferences
of a large number of human bodies serving as samples that are
measured by a physical measurement and body data of the human
bodies as the samples: and
the computation with the computing formula for

25 finding the lumbar circumference of the examinee is performed

using the height, weight, age and body fat percent of the
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5 clrcumference is created on a sex basis by dividing the large
number of samples to be used in creating the computing formula

into a male group and a female group.

18. The health administration apparatus according to
10 claim 16, wherein the computing formula for finding the lumbar )
circumference is created on a sex basis by dividing the large
number of samples to be used in creating the computing formula .

into a male group and a female group.
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-—”’ifr-dfﬂ‘- 19. A h;;lth administration apparatus characterized
in that: the apparatus allows entry of body data of an
examinee including the height and weight of the examinee;

the apparatus 1s capable of f£inding the abdominal

circumference of the examinee which is the circumferential

20 size of a trunk part of the examinee and the lumbar
circumference of the examinee which is the circumferential
size of a hip part of the examinee by computations based on
the body data including the height and weight of the examinee;
and

25 the apparatus is capable of f£inding quantitative

information about the visceral fat of the examinee by a
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20. The health administration apparatus according to
5 any one of claims 11 to 18, characterized in that:
the apparatus allows entry of body data of the
examinee including the height, weight and age of the examinee;
the apparatus 1s capable of finding the abdominal
cilrcumference of the examinee which is the circumferential

10 size of a trunk part of the examinee by a computation on the

body data based on a predetermined computing formula;
the computing formula is created by statistical
processing of correlations between the abdominal
cilrcumferences of a large number of human bodies serving as

15 samples that are measured by a physical measurement and body
data of the human bodies as the samples;

the computation based on the computing formula for
finding the abdominal circumference of the examinee is
performed using the weight, age and BMI of the examinee;

20 the apparatus 1ls capable of finding the visceral
fat cross-sectional area of the examinee by a computation on
the abdominal circumference and lumbar circumference found
wilth another predetermined computing formula;

said another computing formula is created by \

25 statistical processing of correlatlons between the actual

visceral fat cross-sectional areas of the large number of



t 109& () - SH109&' ()-10%& ()- 10%& ()- 10%& ()- -109%& ()-Cy( dEYNC 10"{"{!
s' @OY%& ()-9%0%& ()-S# 109%&' ()-!, 109%&' ()-GlO%& ()-T 10%& ()-"$\dEYNC
©10"{"{! L3 109%& ()-F1S109%& ()-S/ 60

109&' ()-S -#10%& () -1 +109%& ()-f)109%&' ()-#$%) gbC 10"{"{! 10%& ()- 10%& () -
10 110 10 9910%& ()-fF710%& ()- @10%& ()-g' _dEbC

10"{" {1 109%&' ()-S10%& ()-nt109%&' ()- Z10%& ()- 109%& ()-10%& ()- O~dEbC
10" {" {1 10%& ()-10%&’ ()-  109%&' ()- S" 10%& (%_/- 109%&' ()-10%&' ()- (i dEbC

10" { " {1 F+109aan) bodjesoag: the ‘samples  that, aneneasuspd: PyogonggLanhy

109%&' () - Rz) kdEbC _ 10" g‘{! S THLQU& (), 57109 () - 93! 100& () -

31: 109 () -38@% Agy( fasp- of 18 humap, podieg @ncluding WHR which 1s the
10" {" {11 110%& ()-109%&' ()-10%& ()-10%& ()- 10 10 10&9910%& (2‘-{] wBb@ !}
S&$10%->8& (Jatiios ofsthenskdoniml sdecymfprege 19f each of the human
S&$10%R6&6&' () - T yS&$10%&&&E () -TI< 110U ()-~6~ @ '} S 109%& () -
10 10 10991R9i@s ps ther sampies )ta theripmbav,qlrquninregee gf that
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109%& () -

the computation with said another computing formula
for finding the visceral fat cross-sectional area is performed
using the WHR of the examinee.
10“‘*"-wﬁﬂwﬂ21. The health administration apparatus according to
any one of claims 11 to 18, characterized in that:
the apparatus allows entry of body data of the
examinee including the height, weight and age of the examinee;

the apparatus is capable of finding the abdominal )

15 circumference of the examinee which is the circumferential Vl
size of a trunk part of the examinee by a computation on the
body data based on a predetermined computing formula;

the computing formula is created by statistical
processing of correlations between the abdominal

20 circumferences or a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the humén bodlies as the samples; |

the cbmputation based on the computlng formula for
finding the abd%minal circumference of the examinee is

25 performed using!|the weight, age and BMI of the examinee;

3
'

the apparatus is capable of finding the visceral
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with another predetermined computing formula;

the apparatus has body fat percent measurement means
capable of finding the body fat percent of the examinee based
on the impedance of the examinee that is measured via
electrodes brought into contact with extremes of the body of
the examinee;

said another computing formula is created by
statistical processing of correlations between the actual
visceral fat cross-sectional areas of the large number of
human bodies as the samples that are measured by tomography
and body data of the human bodies including WHR which is the
ratio of the abdominal circumference of each of the human
bodies as the samples to the lumbar circumference of that
human body (abdominal circﬁmference/lumbar circumference), and

!
the bodyiéat percents of the human bodies; and

/
i the computation with said another computing formula

!
for finding the visceral fat cross-sectional area is performed

using the WHR and body fat percent of the examinee.
[ N
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22. The health administration apparatus according to

any one of claims 11 to 18, characterized in that:

L

the apparatus allows entr§ of body data of the
examinee including the height, weigﬂ¢ and age of the examinee:
!

the apparatus is capable oﬂ\finding the abdominal

\
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the computing formula is created by statistical
5 processing of correlations between the abdominal
circumferences of a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the human bodies as the samples;
the computation based on tﬁé computing formula for
10 finding the abdominal circumferendé of the examinee is
performed using the weight, agéﬂand BMI of the examinee;
the apparatus is qagable of finding the visceral fat
cross-sectional area of théﬁexaminee by a computation on the
abdominal circumference‘éﬁd lumbar circumference found with
15 another predetermined gémputing formula;
the apparatﬁ; has body fat percent measurement means
capable of finding tﬂe body fat percent of the examinee based
on the impedance offthe examinee that 1s measured via
electrodes broughtfinto contact with extremes of the body of
20 the examinee;
said another computing formula i1s created by
statistical processing of correlations between the actual
visceral fat cross;sectional areas of the large number of
human bodles as the samples that are measured by tomography

25 and body data of the human bodies including WHR which is the

ratio of the abdominal circumference of each of the human
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ratio of the welght of each of the human bodies to the height

5 of that human body (weight/height); and
the computation with said another computing formula
for finding the visceral fat cross-sectional area 1is performed
using the WHR and body fat percent of the examinee and the
square of the ratio of the weight of the examinee to the

10 height of the examinee (weight/height).

23. The health administration apparatus according to
any one of claims 11 to 18, characterized in that:

the apparatus allows entry of body data of the

15 examinee including the height:, weight and age of the examinee;

the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
body data based on a predetermined computing formula;

20 the computing formula is created by statistical
processing of correlations between the abdominal
circumferences of a large number of human bodies serving as
samples that are measured by a physical measurement and body
data of the human bodies as the samples;

25 the computation based on the computing formula for

finding the abdominal' circumference of the examinee is



10SSy#10%& ()- Sy#10%& ()- Sy#10%& ()- Sy#10%& ()- #3 x#Sy#10%& () -
dekt eAbC 10#3 x#Sy#10%& ()- Sy#10%& ()- Sy#10%& ()- Sy#10%& ()- #3
CX#iPl C Ss' #109k#& () - ySy#10%& () - #3 xB%y#10%& ()- Sy#10%& ()-

Sy#10%& ()- Sy#10%& ()- Y|[:-ClOk# S&9109Kk#& ()- SS37"10%#& ()- S@
109&#& ()- S93° 109&#& ()- S FL109%k#& ()- xSs' #10% "& ()-y CbACIOk# S S
109&#& ()- S 109K#& ()- SmLOYK#& ()- S10%k#&' () -

S10%k#& () - 10k#10k#&V=| [ : ACLOk# SSF109%k#&' (2% S109&#& ()- SMLO%#& () -

S 109%k#& ()REISOrDeR KNSR the gigdabt.) agpuprd RMbief the examinee;

Sy#s$10%& ()-!) Sy#s$10UCSK#CEk#&' () - S! 10%K#& g S109K#& () - S 10%#&' () -
SGLOYK#&' () - E| [ : ACLOKEhe SPPRreduR &S (Fapahge ek £4nding stre prigegrad () -
SF+109%k#&' () - S,) 109K#&' ()- S9' T 10%#& ()- W obU410 L10%(&Y& (l_
10k#10k#10KERtS Crgsgogert ignakbarem gibhe) examinae dggre cpmputation on
S&3109%K#&' () - 9\! [:bU410 L S10% & & ()- SI10% & & ()- S 10% & & ()-
S10% & & ()thesapgomingl glreumiprence anpd| Appbagaiy quusegenge gfoynd S
10% & & ()- S@10% & & ()- S@0% & & ()- S 10% & & ()-

S10% & & ()vmg anpthgpppedeteymigwde computing: fempudag ()- SFu@ 10% & & () -
SSy#310% & & ()- S s!'10% $ & ()- Sz10% & & ()-_"#%% [ NA41010° & 10" & 10" &
S9 10% & & ()- SS 7Y5389s ENSr. coppripng gfrmyla 45 cxpageddPR ()- S
F+10% & & ()-%)e|[: NA41010 S 10% %&' ()- _ SmLO% %& ()- ST10% %& (i-

S10% %& () -StaitdepdgPrycessing g COY reaattonpietneesstrgopoRag
Sf10% 9%&' ()- S!'10% 9%&' ()- S10% %& ()- S10% %&' (%- S10% 9%&' () -r<x|[: NA41010
Su% 10% 9k (YLsossed fo8dy oRosg-sesctinmlogrers of (therarge SRIDeF oRf () -

S 10% %& ()-, 2e| _[P: NA41010 SF1 10% 9%& ‘81 SS/110% %& ()- SS - 10% %& () -
S+10% %' ( )Rumsm) Poddegops (The sampinsoghet - 959 Hleatnrefo M: LonegnaRg or 94 0r %
S99810% %&' ()- SFF7 10% %&' ()- S@S10% %& ()- S93y 10% 9%& ()-S*|[:bU410 S
ES%#109R#& 3 bedyy dpsacef)the humasbedigs lngludipgdffiR whighshs "thmi#s () -
K'10% ! & ()->?@\D| vU410 SS10% %&' ()- S10% %& ()- 10k#10k#10k# S

89109k #& ( )FaESsof] FhRyaPAyIiralsrirsypt eyenee -9F /a0 @fstheohymar () - S
S:10% & ()- Sm10% 9& ()- S 10% 9& () - SI 10% & () -

S@o% 9&' ()RR aFukhe aERlathvdhe) 19meapoFbREymtersnegopEigthgt
S@10% %&' () - S10% %&% - SI10% Y& ()-#Ug| [:vU410 S SY1ml0% 9%& (? -S
SS/ 10% %&' (‘%‘lma?)‘sb-"@o opinakgimeymference Skumbay ggropmference), and
S!-10% %& ().-[| obU410 S10984&' () - 10r 94.0r %4.0r % S99t 10% %&' ()- SSF7"10% %& () -
S@! 10% Y& ‘%‘)e- sgUELL09f okhe ) T8lq of Gheovweighbopfk g3k St Theslprpan

SLOWA& () - SIOWE () S1008& ()- SI@MO%E ()~ L+ |[:bUA10 S SGLOWAE ()-
SS3100 '()QOQEH?%%Q Fpg height 'of that human body (weight/height); and

the computation with said another computing formula

for finding the visceral fat cross-sectional area is performed
using the WHR of the examinee and the square of the ratio of
the weight of the examinee to the height of the examinee
20 (welight/height).
/ R —
24. The health administration apparatus according to
any one of claims 11 to 18, characterized in that:
the apparatus allows eptry of body data of the
25 examinee including the height, wéight and age of the examinee;

the apparatus has body fat percent measurement means
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samples that are measured/ by a physical measurement and body

data of the human bodies/ as the samples;

15 the computation based on the computing formula for
finding the abdominal ¢ircumference of the examinee is
performed using the weight, age, body fat percent and BMI of
the examinee;

the apparatus 1s capable of finding the visceral

20 fat cross-sectional area of the examinee by a computation on
the abdominal circum er@nce and lumbar circumference found
with another predeteﬁriéed computing formula;

said anothe% chputing formula is created by
statistical processiné!o% correlations between the actual

25 visceral fat cross-secéiépal areas of the large number of

human bodies as the samplés that are measured by tomography
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of the examinee;

the apparatus is capable of finding the abdominal
20 circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
body data including the height, weight and body fat percent of
the examinee based on a predetermined computing formula:;
the computing fgrmula is created by statistical
25 processing of correlations between the abdominal .

circumferences of a large number of human bodies serving as
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bodies as the samples to the lumbar circumference of that

human body (abdominal circumference/lumbar circumference), the
body fat percents of the human bodies, and the square of the
20 ratio of the welght of each of the human bodies to the height
of that human body (weight/height); and
the computation with sald another computing formula
for finding the visceral fat cross-sectional area is performed
using the WHR and body fat percent of the examinee and the
25 square of the ratio of the weight of the examinee to the

height of the examine!".e (weight/height).
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samples that are measured by a physical measurement and body |
data of the human bodies as the samples;

20 the computation based on the computing formula for
finding the abdo¢inal cilrcumference of the examinee is
performed using ﬁhe weight, age, body fat percent and BMI of
the examinee; |

the appgratus is capable of finding the visceral
25 fat cross-sectionai.area of the examinee by a computation on

the abdominal circumference and lumbar clrcumference found
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statistical process1ng of correlations between the actual

visceral fat cross-sectional areas of the large rumber of
5 human bodles as the samples that are measurgd by tomography
and body data of the human bodies including WHR which is the
ratio of the abdominal circumference of each of the human
bodies as the samples to the lumbar circumference of that
human body (abdominal circumference/lumbar circumference), and
10 the square of the ratio of the weight of each of the human
bodies to the height of that human body (weight/height): and
the computation with said another computing formula
for finding the visceral fat cross-sectional area is performed

using the WHR of the examinee and the square of the ratio of

15 the weight of the examinee to the height of the examinee

(weight/height).
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Qj“”“ 27. The health administration apparatus according to J
any one of claims 20 to 26, which is configured to be capable x‘
20 of forming a body type judgment based on the WHR of the /Q3
examinee. )

28. The health administration apparatus according to

-

any one of claims 1 to 6 and 19 to'27, which is configured to

; \
25 be capable of forming an obesity judgment based on the \Q

abdominal circumference of the examinee.
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29. The health administration apparatus according to
any one of claims 9, 10 and 20 to 27, which is configured to
be capable of forming an obesity judgment based on the

visceral fat cross-sectional area found.



