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Field The present invention relates to a health admnistration apparatus
which is capable of automatically nmeasuring the physical |§e 2&9
characteristic part of the body of an exam nee that is useful 1nj Q
the condition of 10 health of the exam nee. Background Art Exarrpl es of
conventional apparatus capable of evaluating and nonitoring the degree of
obesity of a human 15 body include a body fat neter, with which the user
can neasure the percent of his orpherrivdyN at to recogni ze the degree of
his or her obesity and with which the user is capable of nonitoring the
degree of his or her obesity for health admnistration by. periodically
measuring the percent of his or 20 her body fat. The abdom nal

circunference, or the sommalirgdapaisisTimenN WepgRar8st he circunferenti al
size of a trunk part, is the physical size of a part of a human body which
Is l'ikely 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
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| The present invention relates to a health
administration apparatus which is capable of automatically
measuring the physical size of a characteristic part of the
‘body of an examinee that is useful in judging the condition of

10 health of the examinee.

Background Art
Examples of conventional apparatus capable of
evaluating and monitoring the degree of abesity 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
honitoring 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 size 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,



it is possible to obtain a measure in connection with the degree of
obesity of the human body; if the user finds an increase in his or her

wai st size, the user can control his or, her health condition 2ﬁtﬂfme
of dietary habits and the 5 like to prevent obesity. Heretofbr', \ )
it has been required that the waist size measurement be perforned wth use
of a tape neasure or the |like and, hence, the neasurenent has been tine-

- consum ng. Specifically, it has been required that such a 10 taper neasure
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conputation, not by direct 25 neastlrenrent Wt
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or the like and, hence, the measurement has been time- -
consuming. Specifically, it has been requifed that such a

10 taper measure be wrapped around the waist part of a human body
to achieve measurement and, hence, the meaeuremenf has beeh'
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 siée be automatically found by computatioﬁjrnot by direct

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

desirable that information about a body closely related to



3 health be obtained on the basis of such a waist size or hip size.

Accordingly, it an object nay be to provide a health adm @&y gt ragb Ko
apparatus which is capable of automatically finding the 235 A%R 20% t he

hip size of a human body that can be used in evaluating the degree of
obesity of the human body and which is4 capable of dispensing with direct
measur enment of the human body with a tape neasure or the |ike. D sclosure
of Invention According to one aspect of the present invention, there is
provi ded a health adm ni strati on apparatus characterized in that: the

appar at u | ows entr) bod ata of_ an exam nee .including the height
and wei grsﬁ EF%%OB% & ik EfeS GfpaPat s "Pss* c?&ﬁﬁb‘?‘ég%f’ #¥3%di ng the

ci rcunference of the exam nee a conputation based on the body data
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capable of dispensing with direct measurement of the human body with a

tape measure or the like.

Disclosure of Invention

According to one aspect of the present invention, there is
provided a health administration apparatus characterized in that:

the apparatus allows entry of body data of an examinee
including the height and weight of the examinee; and the apparatus is
capable of finding the circumference of the examinee, by a computation
based on the body data including the height and weight of the
examinee;

wherein said circumference is (i) the abdominal
circumference of the examinee which is the circumferential size of a
trunk part of the examinee; or (ii} the lumbar circumference of the
examinee which is the circumferential size of a hip part of the

examinee.
In order to resclve the foregoing problems, a health
~ administration apparatus may be configured such that: the apparatus
alleows entry of bedy data of an examinee including the height and

weight of the examinee; and



t he apparatus is capable of finding the abdom nal circunference of the
exam nee which is the circunferential size of a trunk pz' ﬂpﬁegf am nee
by a conputation based on the body data including the h 'gh a @@é

wei ght of the exam nee. Wth this exanple health adm ni stration apparatus ,
it my be possible to automatically fignd the abdom nal circunference

(wai st size) of an exam nee which is the circunferential size of a trunk
part of the exam nee as well as to dispense with a troubl esonme neasuring
operation such as to wap a tape nmeasure or the like around the trunk of a

human body to find_the abdom nal circunference.in judgi .th degree of
obesity of the hunih BEES 214 ohe 3 r?%g%i?rtéﬁftg?gjt% th%a%cﬂog‘alaﬁfni stration
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of the examinee as well as to dispense with a troublesome measuring
operation such as tc wrap a tape measure or the like arcund the trunk
of a human body to find the abdominal circumference in judging the
degree of ocbesity of the human body.

In one embodiment, the health administration apparatus may
be configured such that: the apparatus allows entry of body data of an
examinee including the height and weight of the examinee;

the apparatus has impedance measurement means capable of
measuring the impedance of the body of the examinee via electrodes
brought into contact with extremes of the body of the examinee; and

the apparatus is capable of finding the abdominal
circumference of the examinee which is the circumferential size cof a
trunk part of the examinee by a computation based on the bedy data
including the height and weight of the examinee and the impedance of
the body of the examinee.

This example health administration apparatus may be
- capable of automatically finding the abdominal circumference of an

examinee.




I n anot her enbodi nent, the health adm nistration apparatus may be
configured such that: the apparatus allows entry of body datg _ of an

exanm nee including the height and wei ght of the exam nee; t 55#H3Ra gﬁghas
body fat percent neasurenent neans capable of finding the body fat g ent
of the exam nee based on the inpedanceg of the body of the exam nee that is
nmeasured via el ectrodes brought into contact with extrenes of the body of
t he exam nee; and the apparatus is capable of finding the abdom nal
circunference of the exam nee which is the circunferential size of a trunk
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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 and information about
the body fat of the examinee measured by the body fai percent
measurement means.

Witﬁ this example health administration apparatus , it may
be possible to automatically find the abdominal circumference of an
examinee as well as to obtain information about the body fat of the
examinee by the body fat percent measurement means.

In another embodiment, the health administration apparatus
may be configured such that: the apparatus allows entry of body data
of an 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 of the examinee; and



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

hei ght, wei ght and body fat percent of the exam nee. Wth thi X e
health adm ni stration apparatus , it may be possible to auto?gs'?gpk'zgeéd

t he abdom nal circunference of an examgnee as well as to neasure the body
fat percent of the examnee that is usable as one of indicators of the
condition of health by the body fat percent neasurenent neans. |n another
enbodi ment, the health adnministration apparatus may be configured such

th?t: the apparatu%hghh%%§ ﬁe e% gggﬂﬁgyopqﬁ%dxg 1§p gé%mun f i ncluding the

hei ght, wei ght and age xamnee; the apparatus is capabl e of
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that is usable as cne of indicators of the condition of health by the
body fat percent measurement means.

In another embodiment, the health administration apparatus
may be configured such 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 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 processing
of correlations between the abdeminal circumferences of a large number
of human bodies serving as samplés 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 performed using the
weight, age and BMI of the examinee.

With this example health administration apparatus , it may

be possible to find the abdominal circumference of an examinee from



t he exam nee based on the conputing fornula created by statisti cal
processi ng of correl ati ons between the abdom nal circunfere s of the

| ar ge number of human bodi es serving as sanples and body dagggbﬂQPEEZUggnan
bodi es including the heights, weights and ages of the human bodies. Thus,
it may be possible to automatically fingd the abdom nal circunference
(wai st size) of an exam nee which is the size of the circunference of a
trunk part of the exam nee as well as to dispense with a troubl esone
measuring operation such as to wap a tape neasure or the |ike around the
trunk of n dy find the .abdom nal. circupference, in judgi t he
degree oft%gg%g%a% f/lgg? otfhgh%uen}%ﬁm eo&f/lf:g‘f nlngn(%}fl%ehrelg odiTrBnt 2 dlhgg eog?t h
adm ni strati a r.at_ u be configured such that: the apparatus allows
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computing formula iT%us?,r Pi%t r%gy %Ye %E%Jbﬁ%‘ gg'la Egggfc%iﬁ? find the
abdominal Circumference_(waist size) of an examinee which is the size
of the circumference of a trunk part of the examinee 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.

In ancother embodiment, the health administration apparatus
may be configured such that: the apparatus allows entry of body data
of an examinee including the height, weight and ége 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 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 including
the height, weight and body fat percent of the examinee based on a

predetermined computing formula;



of correl ations between the abdom nal circunferences of a | arge nunber of
human bodi es serving as sanples that are neasured by a physi cal

measur enent and body data of the human bodi es as the sanpl gs@jl %ﬁ:gﬁm
conput ati on based on the conputing formula for finding th b i
circunference of the examnee is perfommed using the weight, age, body fat
percent and BM of the exam nee. Wth this exanple health adm nistration
apparatus , it nmay be possible to find the abdom nal circunference of an
exam nee from the body data of the exam nee including the height, weight

and age of the exam r!:%ﬁ%‘?@iz’%df&%}n ﬂeigoc%%‘é%é‘%J %[éa ailbsgiggﬁgﬁtr%gegying
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abdoni nal circunt e&%c%h@yeﬁﬁpf@rgeiaggﬁeéz!jmrigistration apparatus , it may
be 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
processing of correlations between the abdominal circumferences of the
large number of human bodies serving as samples and hody 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 abdominal 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
differences essential to the difference in sex.

The example health administration apparatus which is



find quantitative information about visceral fat by a conputation based on
t he abdom nal circunference found. For exanple, since the aﬁg Pﬁ#
circunference of an exam nee, which is the circunferenti al rzTA 2‘9&5( unk
part of the examnee, is related to the anount of visceral fat adhering to
the internal organs of the exam nee, igd is possible to find quantitative
i nformati on about the visceral fat fromthe abdom nal circunference.
Visceral fat strongly influences the condition of health such as adult
di seases and, hence, such quantitative information about visceral fat can
be used as an.inport ant 1:ihndik(): tar in redifcti ng the bcondi ion gft heal t h.
I n anot her: enmbodi ment; "1 heh&ar th "adnT Hi St rat i on Apparafts  ay© e
configured to be capable. finding the visceral t cross- .sectional area
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anot her - pr edet.orpl ned,gonnyt ing. foroula, wherein said another computing
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quantitative information about the visceral fat from the abdominal
circumference. Visceral fat strongly influences the 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.

In another embodiment, the health administration apparatus
may be configured to be capable of finding the visceral fat cross-
sectional area of the examinee by a computation on the abdominal
circumference found with ancther predetermined computing formula,

wherein said ancother 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 the abdominal
circumferences of the human bodies as the samples.

With this example health administration apparatus , it may
be possible to find the visceral fat cross-sectional area of an
examinee from the examinee's abdominal circumference found based on

the aforesaid another computing formula created by statistical




areas of the |large nunber of human bodies as the sanples and the abdom nal
ci rcunferences of the human bodies. On the other hand, a health
adm ni strati on apparatus nay be configured such that: the apparatus all ows

entry of body data of an exam nee including the height and 2@592IH2; he
exam nee; and the apparatus is capableqof finding the |unbar [ Zd@&ce
of the exam nee which is the circunferential size of a hip part of the

exam nee by a conputation based on the body data including the height and
wei ght of the exam nee. Wth this exanple health adm nistration apparatus |,

|t may b&o%%ﬂ% %gé@ﬁé%ﬁ@?&dscﬁkweéd @%tﬁ%c'eg afratci:%#’s”js%@{‘&n%l( hip

size) of an exa Is the circunferential size of a hip part of

the exanlnee 8 Rl LaAR LandlSRENAGN LiaAd LOUDLESANR: Lpas LG operation

such as to wap a tape heasure or t i’ ke around the hip o uman body

to find t - r.sCLr ce iLn.j LN . degree of obesit of the
. Nsokypbar:; g?rf;wﬁeﬁgsy & kﬂ?{lygﬂﬁgaﬁ%@%. 9 Ity
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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.

With this example health administration apparatus , it may
be 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 to dispense with a troublesome measuring operation
such as to wrap a tape measure or the like around the hip of a human
body to find the lumbar circumference in judging the degree of obesity
of the human body.

In ancther embodiment, the health administration apparatus
may be configured such that: the apparatus allows entry of body data
of an examinee including the height and weight of the examinee;

the apparatus has impedance measurement means capable of
measuring the impedance of the body of the examinee via electrodes
brought into contact with extremes of the body of the examinee; and

the apparatus is capable of finding the lumbar

circumference of the examinee which is the circumferential size of a



i ncluding the height, weight and i npedance of the exam nee. This exanple
heal th adm ni strati on apparatus nmay be capable of automatically finding

t he lunbar circunference of an exam nee. |In another enbodi e tk'y hgﬁﬁgh
adm ni strati on apparatus may be configured such that: the a?pgrglug S
entry of body data of an exam nee inchyding the height and wei ght of the
exam nee; the apparatus has body fat percent neasurenent nmeans capabl e of
finding the body fat percent of the exam nee based on the inpedance of the
body of the examinee that is neasured via electrodes brought into contact
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1 ndi ng. { R Paabal” ShF i erends & SRtEks magtlie e Rdipat s

circunferent,ial _size of. hi p. part _of. t he exam_nge by _a,conmputation based
on the boty Aty ‘Thcltihty PRserBtiBRI I ghi T8 TAL-E5tN nee and

guantitative inf o&gaéie%gmapgqlt ELQI? bodxifat of the exam nee neasured by

the body fat percéent” meas FenSAt " MEans! %ﬁaﬁl?ﬁiasppé5‘§3rr%7 &R AT (PP e

admi ni st rc?% ia91 on?‘a&g%raﬂ usf’inidgn n‘%){le PUGm aorsgji_ blu?nfteg I?'cuet % .;t;ull Cea>'<|a| ¥nefei.n.d the
| unbar ciTcdnfeérence an - &kam neé as Wweli™as to obtafh TAOr Tt i on about
the body fat of th§n ex: m nee by .the b g% f%ht er%rfelnt. greaﬂ%érerrergt geans. In
anot her embodi ment ; "t HE Heal ?%%&ﬂ??ﬁ’s?‘ ¢t pparati Yy $ELEAFT gur ed
Pl ey 7 BREREE L] e ST OL B 015 9L B
DAoL 8 T PSR o E MR FEER. H°ERPIS.ln Lot o the
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 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 and gquantitative
information about the body fat of the examinee measured by the body
fat percent measurement means.
With this example health administration apparatus, it may
be possible to automatically find the lumbar circumference of an
examinee as well as to obtain information about the body fat of the
examinee by the body fat percent measurement means.
In another embodiment, the health administration apparatus
may be configured such that: the apparatus allows entry of body data

of an examinee including the height and weight of the examinee;



i npedance of the body of the exam nee that is neasured via el ectrodes
brought into contact with extrenmes of the body of the exanine?%5edmpﬁfgﬂgﬁ
apparatus is capable of finding the |unbar circunference of e exan nee
which is the circunferential size of a hip part of the exam nee by a
conput ati on based on the body data ingbuding the height, weight and body
‘fat percent of the exam nee. Wth this exanple health adm nistration
apparatus , it may be possible to automatically find the | unbar
circunference of an examnee as well as to nmeasure the body fat percent of
the exam nee that is usable as _one of .indicators of the condition of
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including the height, weight and body fat percent cf the examinee.

With this example health administration apparatus , it may
be possible to automatically find the lumbar circumference of an
examinee as well as to measure the body fat percent of the examinee
that i1s usable as one of indicators of the condition of health by the
body fat percent measurement means.

In ancther embodiment, the health administration apparatus
may be configured such 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 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 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



wei ght and age of the exam nee. Wth this exanple health adm nistration
apparatus , it may be possible to find the |unbar circunference of an
exanm nee fromthe body data of the exam nee including the h8i tqﬂ?ﬁy?oﬂﬁ
and age of the exam nee based on the computing formula crealed b
statistical processing of correlationsijetween the |unbar circunferences of
the |arge nunber of hunman bodies as the sanples and the body data of the
human bodi es including the heights, weights and ages of the hunan bodi es.
Thus, it may be possible to automatically find the lunmbar circunference of
an exam nee which ig the gtrcunferﬁﬂghal si ze. of oerLPf%%r%u91n th
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processing of correlations between the lumbar circumferences of the
large number of human bodies as the samples and the body data of the
human bodies including the heights, welghts and ages cf the human
bodies.

Thus, it may be possible to automatically find the lumbar
circumference of an examinee which is the circumferential size of a
hip part of the examinee as well as to dispense with a troublesome
measuring operation such as to wrap a tape measure or the like around
the hip c¢f a human body tc find the lumbar circumference in Judging
the degree of obesity of the human body.

In ancther embodiment, the health administration apparatus
may be configured such 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
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;



t he height, weight and body fat percent of the exam nee with a
predeterm ned conputing formula; the conputing forrmula is cr e
statistical processing of correlations between the | unbar cf§1u§F§{QIEEL
of a large nunber of hurman bodi es serving as sanples that are neasured by
a physical neasurenent and body data of4the human bodi es as the sanpl es;
and the conputation with the conputing formula for finding the | unbar
circunference of the exam nee is perfornmed using the height, weight, age
and body fat percent of the exam nee. Wth this exanple health
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measurement and body data of the human bodies as the samples; and

the computation with the computing formula for
finding the lumbar circumference of the examinee is performed using
the height, weight, age and body fat percent of the examinee.

With this example health administration apparatus, 1t may
be possible to automatically find the lumbar circumference of an
examinee as well as to Qispense with a troublescme measuring operation
using a tape measure or the like to find the lumbar circumference.

The computing formula for finding the lumbar circumference
may be created on a sex basis by dividing the large number of samples
inteo a male group and a female group. 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 differences essential to the difference in sei. .....

In another embodiment, the health administration apparatus
may be configured such that: the apparatus allows entry of body data

of an examinee including the height and weight of the examinee;




exam nee which is the circunferential size of a hip part of the exam nee

by conputations based on the body data including the height L ght
and the apparatus is capable of finding quantitative infornagfgnvg%%uéggﬁe

visceral fat of the exam nee by a conmputation based on the abdom na
circunference and | unbar circunferenceqf§ound. Since the abdomi nal
circunference and the lunbar circunference of a human body are related to
t he amount of visceral fat adhering to the internal organs of the human
body, it is possible to obtain quantitative information about the visceral
fat fromthe abdoninal circunference and the |unbar circunference.
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of the exam nee by a conputation on the body data based on a predetern ned
conputin@“?gﬁﬁ%?%jaf9 the conputing formula is created by statistica

the apparatus i1s capable of finding quantitative
information about the visceral fat of the examinee by a computation
based on the abdominal circumference and lumbar circumference found.
3ince the abdominal circumference and the lumbar circumference of a
human body are related to the amount of visceral fat adhering to the
internal organs of the human body, it is possible to obtain
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 important indicator for the condition of health to be recognized
can be obtained if such quantitative information about visceral fat is
obtained.

For example, the health administration apparatus which is
capable of finding the lumbar circumference cf the examinee may be
configured such 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

circumference of the examinee which is the circumferential size of a




processing of correlations between the abdom nal circunferences of a | arge
nunber of human bodi es serving as sanples that are neasured Py a, physica
measur ement and body 5 data of the human bodies as the sanpl e§5 tAﬁf{ZDUf}
conput ati on based on the conputing fornmula for finding the abdom na
circunference of the exam nee is perfggned using the weight, age and BM
of the exam nee; the apparatus is capable of finding the visceral 10 fat
cross-sectional area of the exam nee by a conputation on the abdom nal

ci rcunference and | unbar circunference found with another predeterm ned
computing fornul a; the aforesaid another computing fornula is.created b
ctatist i G hPHElit dBeor AT Re ol PorBeeiagh Theadity 48 wrElFh P
cross-sectional areas of th'Ia£g§ nunber of human bodi es as the sanpl es
that are°nRastred byt SRBYAPHRY “ANd%body data of the human bodi es
including VHR which is the ratio of the abdom nal circunference of each of
the human bodies as the sanples to the lunbar circunference of that 20
human body (abdom nal circunference/lunbar circunference); and the
conputation with the aforesaid another conputing fornula for finding the
visceral fat cross-sectional area is perfornmed using the WHR of the

exam nee. Wth this health adm nistration apparatus, it is 25 possible to
find the visceral fat cross-sectional area of an exam nee as quantitative
i nformation about the visceral fat. 2 5 APR 2005 18



For exanple, the health adm nistration apparatus which is capable of
finding the lunbar circunference of the exam nee may be configured such
that: the apparatus allows entry of boly data of the exam nee including

t he hei ght, weight and age of the exam nee; the apparatus is capabl e of
finding the abdom nal circunference of the exam nee which is the
circunferential size of a trunk part of the exam nee by a conputation on

t he body data based on a predeterm ned conputing forrula; the conputing
fornula i s created e soappsing sfomweedsi ageated der redladtiiséasabet ween t he
abdom nal circunferences of a | arge nunber of human bodi es serving as
sanpl es t REPCaPeing ofucoFreabipny shetiteemthsupbdeminaind body data of the
human bodi es as the sanples; the conputation based on the conputing formula
for findi RATeHefergHmE 94 aclacoafrureirie off huhen chedisr esearyipar &or med usi ng
the weight, age and BM of the exam nee; the apparatus is capabl e of
finding t Fémpilegckhat faxe weosuyreddey imilysiced wéasurensrdniandebbsy a
conput ati on on the abdomi nal circunference and | unbar circunference found
Wi t h ahot Hétapekdére hwmeadbodbepuas e srampllas: t he apparatus has body fat
percent neasurenent neans capable of finding the body fat percent of the
exam nee based on tihe cappubationfbagedde onx fhe neempuiing Soppadar Eorvi a

el ectrodes brought into contact with extremes of the body of the exam nee;
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processing.of correlations between the actual visceral fat 2 5 APR 2005 19
performed using the weight, age and BMI of the examinee;

the apparatus is capable of finding the visceral
10 fat cross-sectional area of the examinee by a computation on -
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 visceral fat cross-sectional areas of the large number of
human bddies 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
20 human body {abdominal circumference/luﬁbar circumference); 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.
With this health administration apparatus, it ié
25 possible to find the visceral fat cross-sectional area of an

examinee as quantitative information about the visceral fat.



cross-sectional areas of the |arge nunber of human bodi es as the sanples
that are neasured by tonography and body data of the human bodiesg 5 AER 05
i ncluding WHR which is the ratio of the abdom nal circunference of eac Jm
t he human bodi es as the sanples to the |unbar circunference of that hunman
body (abdom nal circunference/lunbar cigcunference), and the body fat
percents of the human bodi es; and the conputation with the aforesaid

anot her conputing fornmula for finding the visceral fat cross-sectional

area is perforned using the WHR and body fat percent of the exam nee. Wth

this exampl e healifh A0M BeSLLAL, OllyARPALILUS, obbeTRY: DR cPASSERLE1L 0. i Nd

t he visceral at cross-sectional area of an exam nee as quantitative
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predetermined computing formula;

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
ﬁeasurement 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;

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;

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;

the aforesaid ancther computing formula is created by

statistical processing of correlations between the actual visceral fat




the conputation based on the conputing fornmula for finding the abdom nal
circunference of the exaninee is perforned using the weight, nd BM of
the exam nee; the apparatus is capable of finding the visceral %a APR 2005
cross-sectional area of the exam nee by a conputation on the 10 abdom nal
circunference and lunbar circunferenceidound with another predeterm ned
conputing fornula; the apparatus has body fat percent neasurenent neans
capabl e of finding the body fat percent of the exam nee based on the

i npedance of the exarri nee that is neasured via 15 el ectrodes brought into
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the computation with the aforesaid another computing formula
for finding the visceral fat cross-sectional area is performed using the
WHR and body fat percent of the examinee.

With this example health administration apparatus, it may be
possible to find the visceral fat cross-sectional area of an examinee as
gquantitative information about the visceral fat.

For example, 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 of the
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 circumferentizl 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




VHR and body fat percent of the exam nee and the square of the ratio of

the wei ght of the exam nee to the height of the exam nee (wei ght/height).
Wth this exanple health adm nistratiomoapparatus, it is possible to find
the visceral fat cross-sectional area of an exam nee as quantitative

I nformati on about the visceral fat. For exanple, the health adm nistration
apparatus which is capable of finding the |unbar circunference of the

exam nee may be configured such that: the apparatus allows entry of body
data of theocexaimgeer icurrediangohdebdiaiaghi theeaphbmanal age of the exam nee;
the apparatus is capable of finding the abdom nal circunference of the
exanm nee whirehmférémes<igfcunfiargat hahbst 2F dlumant buAkes pegiviofg tage exam nee
by a conputation on the body data based on a predeterm ned conputing
fornul a; tsheptespthaithde hddsared by eat@ydiyait AbbsttrenénPpraceiwidyg of
correl ati ons between the abdom nal circunferences of a | arge nunber of
human bodigtasef Vvilg lam=Sampldesst Aat tieg eampasdred by a physi cal

measur.ement and body data of the human bodies as the sanples; the

conput gtion based othd hempafpdionbddndn ther cbinpdt DGy fdemaAkd@ai-nal
circunference of the examnee is perforned using the weight, age .and BM

of the exainaesy the aApadialals cliscerpaddmse0bosf ithdi agahheed i fceral fat
cross- sectional area of the exam nee by a conputation on the abdominal 2 5
APR 2005 22r€bfeedTesansahangelignbaragd randrpsreogetheuadaniide ;anot her

predeterm ned conputing formula; the aforesaid another conputing formula
js created by the apparatus is capable of finding the visceral fat
cross-sectional area of the examinee by a computation on the
10 abdominal circumference and lumbar circumference found with
another predetermined computing formula;
the apparatus has body fat percent measurement means
capable 9f finding the body fat percent of the examinee based
on the impedanée of the examinee that is measured ﬁia :
15 electrodes brought into contact with extremes of the body of
the examinee; |
the aforesaid another computing formula is created
by statistical processing 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
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 cirdumfereﬁce[lumbar circumference), thé
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



statistical processing of correlations between the actual visceral fat
cross-sectional areas of the |arge nunber of human bodi es as thezq?qwmpfmm
that are neasured by tonography and body data of the human bodi es

including WVHR which is the ratio of the abdom nal circunference of each of
t he human bodi es as the sanples to the2lunbar circunference of that human
body (abdom nal circunference/lunbar circunference), and the square of the
ratio of the weight of each of the human bodies to the height of that

human body (wei ght /height); and the conputation with the aforesaid another
conmputing_forpul a for. findi th i,.sceral fat cross-sectional area is
perfornegfdgfgénFﬁ%kxﬁﬁRhg?ggﬁgeéﬁg‘”nggfand the square of the ratio of the
wei ght of the exap nee t he hej.ght of_the .exam nee i / hei ). Wth
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For example, 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 bedy data of the
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;

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 measursd 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;

the apparatus is capable of finding the visceral fat cross-

sectional area of the examinee by a computaticn on the abdeminal




circunference of the exam nee which is the circunferential size ﬁf a trunk
part of the exam nee by a conputation on the 10 body data incl udi ZME
hei ght, wei ght and body fat percent of the exam nee based on a
predeterm ned conputing fornula; the conmputing formula is created by
statistical processing of correl ati ong2between the abdom nal
circunferences of a | arge nunber of human bodi es serving as 15 sanpl es that
are nmeasured by a physical neasurenent and body data of the human bodies
as the sanples; the conmputation based on the conputing formula for finding

t he abdoni.nal _circunfe of t he.exam i wei ght ,
mference %EL&%E‘)M J%cumjéedrenﬁer}eognd %\Iltﬁ) nogll:lgg:e réj&etggmln@g g

age, bodflfa percen? exaninee; the apparatus is capable
of flndlng t he VI cer I fat cross-sectional area of t he exam nee by a

oxm . .
conputatloﬁ°on e abdoni nal circunference and | unbar circunference found

W th anot her pr edetcgr mfrc])ed an%nl’lotténxg £.9 ung’inig for%u]t.ah%saér%afé ibg anot .her

conputing formula is crea € at’i'Sticaf processing o rel ations

bet ween the actu 5 APR 2 05 24_vi.scer.al t aleas of
the I argé nuﬁ%é?abp human" ol |%§I§%muﬂﬁek?5we$§tg%ﬁ%%uifggﬁggggre& by

tonngraph¥ﬂand body dat a % nP umen gmgjg UB%L%%hggsgbabodlggﬂ%g t he
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wHat r Irb(‘f Ut er ence) " bcc’ié %gtyggg%%)g?é{pergg%%?s of the
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human bOCh efﬁdl c{\IHR which is the ratio of the abdominal circumference cf 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 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 of the ratio of the weight of the
examinee to the height of the examinee (weight/height).

With this example health administration apparatus, it is
possible to find the visceral fat cross-sectional area of an examinee as
gquantitative information about the visceral fat.

For example, 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 of the

examinee including the height, weight and age of the



t he  conputation with said another conputing fornmula for finding the
visceral fat cross-sectional area is perfornmed using the WHR and body fat
percent of the examnee. Wth this exadpl e health adm nistrati on apparat us,
it is possible to find the visceral fat cross-sectional area of an

exam nee as quantitative information about the visceral fat. For exanple,
the health adm ni stration apparatus which is capable of finding the |unbar
circunference of the exam nee may be configured such that: the apparatus
al | ows entempmdhebody data of the exam nee including the height, weight and
age of the exam nee; the apparatus has body fat percent neasurenent neans
capabl e of findi ngtheheappadpthat hperigeiyt fat phecextmowmmreaset oeanhe

i npedance of the body of the exami nee that is measured via el ectrodes
brought i wapabtencfictindiny dher body Hdt tpeaceadyobf thdexmudmerebasede
apparatus is capable of finding the abdom nal circunference of the

exam nee whi thei smpddamee afnftbechbdnl oSithe ekamibeanthaglarits akatheed exam nee

- by a conputation on the 25 body data including the height, weight and body
fat pée¥ centlaoklettmeodesammeghlasptio oroetqurte dethr axtreehan nfutthegbbddy nul a;

the conputing fornula is created by statistical processing of correl ations
bet ween t loé thdoexameinds;ci rcunferences of a | arge nunber of human bodies
serving as sanples that are neasured by a physical nmeasurenent and body
data of the human bddi eppazattbeisargladde bdiiefinding atheombidamtdabn t he
conputing fornmula for finding the abdomnal circunference of the exam nee
is circumference of the examinee which is the circumferential
size of a trunk part of the examinee by a computation on the
10 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
‘processing of correlations between the abdominal
circumferences of a large number of human 5odies 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 Fhe abdominal circumference of the examinee is
performed using the weight, age, body fat pércent 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 foimula:

25 the aforesaid another computing formula is created

by statistical processing of correlations between the actual



10 perforned using the weight, age, body fat percent and BM of the

exam nee; the apparatus is capable of finding the visceral fat 2 5 APR 200§
cross-sectional area of the exam nee by a conputation on the abdom nal
circunference and lunbar circunference found 15 with another predeterm ned
conputing fornula; the aforesaid anothet conputing fornula is created by
statistical processing of correlations between the actual visceral fat
cross-.sectional areas of the large nunber of hunman bodi es as the sanpl es
that are neasured by tonography 20 and body data of the human bodi es
including VHR which is the ratio of the abdom nal circunference of each of
the human bodies as the sanples to the lunbar circunference of that human
body (abdom nal circunference/lunmbar circunference), the body fat percents
of the human bodies, and the square of the 25 ratio of the wejght of each
of the hEM¥IF OIS XSt A tharghe et of Hie RN 888y Twar it Phce‘leﬁh?s)

2 5 APR 2005 26 the conputation with the aforesaid another conputing

fornul a £BY FRRISnGP% RES VISSERTY Y o ¥ 58EY 8¢t Pulafa's &5 ¢ ‘e‘fai“or ned

usi ng the VWHR and body fat percent of the exam nee and the square of t he
ratio of "PHESWEIGHE Y "IF H&teRkarmi At “£b't e Hs ghiooPat Pfér‘é%?ﬁﬁf?i‘é’& of

(wei ght/height). Wth this exanple health adm nistration P aratus, it is
p055|bIee?ﬁlthH“TH%WﬂﬁEﬁ%hﬁlaTé?ec?%§§9%§8tVﬁhé?ﬂﬁfe&“ﬁhm‘gﬁngiéﬁlnee as
quantitative information about the V|scer§ fat. For exanpl e, the heaIth
admi nlstFEﬁﬁ Sﬁm%ﬂJBg?%ﬂﬁﬁgdﬂmhnéh q%gcumferenc lumbar circumference), and

body fat percents of the human bodies; and

the computation with said another computing formula for
finding the wvisceral fat cross-sectional area is performed using the WHR
and body fat percent of the examinee.

With this example health administration apparatus, it is
possible to find the wvisceral fat cross—sectlonal area of an examinee as
guantitative information about the visceral fat.

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



capabl e of finding the |unbar circunference of the exam nee may be
configured such that: the apparatus allows entry of body data of the

exani nee. i ncludi ng the hei-ght, weight #nhd age of the exam nee; the
apparatus has body fat percent nmeasurenent neans capable of finding the
body fat percent of the exam nee based on the inpedance of the body of the
exam nee that is neasured via el ectrodes brought into contact with
extrenes of the body of the exam nee; the apparatus is capable of finding

t he abdonibedly datacimdlardimee tbe habghixamieigbtwand hbody tfes percenteo£nti al
size of a trunk part of the exam nee by a conputation on the body data

i ncl udi ng thiseexapingr bagsidgbn anprédeherndnegecorputinig tivemerani nee based on
a predeterm ned conputing fornmula; the conmputing formula is created by
statistical processihgy copputdngefernidres isetweabed Hey ativdiiistdkbal
circunferences of a |large nunber of human bodi es serving as sanpl es that
are neasubEgceysinghyfSicairelasioPR 12066 e27 theasbdaneml and body data of the
human- bodi es as the sanples; the conputation based on the conputing formula
for findi edrcheferndniead wdl acilacgef mumdrege off htinen ebeadiare eseryipgr &sr ned usi ng
the weight, age, body fat percent and BM of the exam nee; the apparatus

i s capabl gagplés nhaly adee mepsured| by &t phiysdsal seesswreendr eadobodipe

exanm nee by a conputation on the abdom nal circunference and | unbar

ci rcunf er 8ate ¢HUthe Viuianabotihes 2% chet eamphed; conputing fornul a; the

af oresaid another conmputing fornmula is created by statistical processing
of correl ati ons bettheegomhytatioemlbasesicenakhé atomputing formula for

finding the abdominal circumference of the examinee is
10 performed using the weight, age, body fat percent and BMI of
the examinee; | |
-the apparatus is capable of finding the visceral
fat cross-sectional area of the examinee by a computation on AA
the abdominal circumference and lumbar circumference foﬁnd
15 with another predetermined computing formula;
the aforesaid another computing formila is creéted
by statistical processing of correlations between the actual
R 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 bedies 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), the
body faﬁ percents of the ﬁuman bodies, and the square of the
25 ratio of the weight of each of the human bodiés to the height

©of that human body (weight/height); and



cross-sectional areas of the |arge nunber of human bodi es as the sanples
that are measured by tonography and body data of the human bodies? § APR mmﬁ
i ncluding WHR which is the ratio of the abdom nal circunference of eac

t he human bodi es as the sanples to the |unbar circunference of that hunan
body (abdom nal circunference/lunbar ceecunference), and the square of the
rati o of the weight of each of the human bodies to the height of that

human body (wei ght/height); and the conputation with the aforesaid anot her
conputing formula for finding the visceral fat cross-sectional area is
performed using the WHR of the exam nee and the square of the ratio of the
wei ght of the exam nee to the height of the exam nee (weight/height). Wth
this exanple health adm nistration apparatus, it is possible to find the
visceral fat cross-sectional area of an exam nee as uantitative

i nf or mat Foh CABBLE L e "V cté‘Fa‘TfOrrﬁfaldFB?O@ﬁénﬁ“@u“t‘}‘i’ef%%’llf‘ HE&dht 8% r at i on
apparatus which is 2 5 APR 2005 28 configured to gerforn1the conput ati on
based on“th&atGresHtd “antt ATt oBohgatt ny Porifalre” 0Sihg TR MR D the
exam nee_may be arran ed to forma  bod pe_j udgnent based on the WHR of
t he exanif?wteéer%‘“tthof 1§ HEFEH “BniMfi S UF%\F/ t&%ﬁ’ﬁé‘f&f 1t “PsTHo8Eible to
judge the body type of an  exam nee based on the Iance bet ween t he upper
part and® V%§X¥ Farte Bl othe TeknithEE TS hOtHR 9B ?ﬁ "WHR. For exanpl e,

the health adm nistration apparatus which,is ca able of finding the

abdoni nal ci r cunf ef'efic &7t © g%@”@xgﬁ?ﬁﬁ Ay P2 ?}ﬁﬁﬂﬁﬁtPﬁ'Fﬁrﬁian obesity
j udgnent based on the abdom nal circunference of the examnee. Wth this

heal t h aﬁ?ﬁsﬁf’§€f 8t oW Apparatu! f1t £ECPosEricesl area of . an examinee as

quantitative information about the visceral fat.

For example, the health administration apparatus which is
capable of finding the lumbar circumference cf the examinee may be
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 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 bedy of the examinee;

the apparatus is capable of finding the abdominzal
circumference of the examinee which is the circumferential size of a tTrunk
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 processing
of correlations between the abdominal circumferences cof a large number

of human bodies serving as samples that are measured by a physical



to judge whether an exam nee is obese or not based on the size of the

exani nee' s abdoni nal circunference found. For exanple, the health§ APR 2005
adm ni strati on apparatus which is capable of finding the visceral fat
cross-sectional area of the exam nee nay be arranged to form an obesity

j udgnment based on the visceral fat crags-sectional area of the exam nee.
Wth this health adm nistration apparatus, it is possible to judge whet her
an exam nee i s obese or not based on the visceral fat cross-sectional area
of the exam nee found. Brief Description of Drawings 29 5 2 5 APR 2005 Fig.

1 is a PRESRRCENCaN SWal |daUStIRLEDGRARE HogIROdL MBI < Q13 heal th
adm ni stration apparatus. Fig. 2 is a block diagram associated wth the

signal processing.of Lhg.deald B.adimpi Sl 8kt LR i APRALALUS fof:fgrﬁdi%gi Bl

perspective view illustrating another enbodiment of the health
adm ni st £akdQR, ARRALAS.nBeSE tl}{Qd&awﬁee_C%ryéa}gngalt bR LRYERLAN The best

node for carrying out the present invention 10 w be ‘described with

ref erencgsd 0B @5at bd@ed RitGurl of $18 HELSREStive view illustrating a
health adm nistration apparatus 10 according to one enbodi ment of the

present invention. 4s Wll.cDe AeScriled,d at flingt Bis Jhgal.Lh rAdmIfiStration
apparatus 10 is capable of finding the 15 abdom nal circunference

(herei nafdgr; Lghefr&dot A 1aSex MBS bySh ZRmp@S:th e £ABK MYoRGh: of an
exam nee which is the

circumference and lumbar circumference found with another predetermined
computing formuila;

the aforesaid 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 cof the human bodies
including WHR which is the ratio of the abdominal circumfergnce 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 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 of the ratio of the weight of the
exaninee to the height of the examinee {weight/height).

With this example health administration apparatus, it is
possible to find the wvisceral fat c¢ross—-sectional area of an examinee as
quantitative informaticon about the visceral fat.

For example, the health administration apparatus which is



circunferential size of a trunk part of the exam nee and the | unbar
circunference (hereinafter referred to as "hip size" as the case?npy AF‘WGUS
of the exam nee which is the circunferential 20 size of a hip part of t
exam. nee by computation. In the health adm nistration apparatus 10 a

mani pul ating section 7 allows entry of2body data indicative of personal
body characteristics of the exam nee when the exam nee manipul ates the
mani pul ating section 7 and is 25 provided with nuneric keys, character keys
and the like for inputting nunerals and characters. The mani pul ating

section 7,302, rédALPIRF@P&%i the L&%u EP%Aadﬁgse‘éﬂ 50 S€! §r]% SO KEYSHior

selectlng desired ens of t e bo By mani pul ati ng the sel ection
keys, NUIRLLG nkeYS A8 JB8 |ihKEmr belhePOSSEALE (L9 dNRYL .08 Rody. data. 5
Body data that can be inputted to the healt adm ni strati on apparatus 10

| ncludes e t{}@'egmd'gmg\@d 9BLey $%ndhsd 'o@c&l Qx%%@earﬂﬂtﬁ‘%lgfhéa@‘?h exam nee.

The health m nistration apparatus 10 allows selective 1 nputting of such

sex di stingtion data ggpca%gwglm BEs 58X s sﬁtﬁgeeémagatyggdoflgnthe sex

of the exami nee Is distinguished by a sex admi i stration cod

corr espor’é@;‘aﬂgqeteob%éghoﬁetl @C]I)al}_\éﬁcé %H%éénnghe quér ?)g!f’é/ atnge l&ellgwhatr Qpc wei ght

of the exam nee thus inputted but also data indicative o

char act erdeSth £ SnanSUEN; a3 a9al St Sh@g. or hip size, of the exam nee found
fromthe 15 inputted body data by conputation is to be stored as body data

For example, 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 abdeminal circumference
of the examinee. With this health administration apparatus, it is possible
to judge whether an examinee is obese or not based an the size of the
examinee's abdominal circumference found.

For example, the health administration apparatus which is
capable of finding the visceral fat cross—-sectional area of the examinee
may be arranged to form an obesiiy Jjudgment based on the visceral fat
cross—-sectional area of the examinee. With this health administration
apparatus, it is possible to judge whether an examinee is obese or not

based on the visceral fat cross-sectional area of the examinee found.

Brief Description of Drawings



in a storage device 15 to be described later. The manipul ating section 7 is
further provided with an OV OFF -swtch for turning the power arcléoMfzd[%

operate the health adm nistration appard@s 10, and an i npeda
measurenent start switch for starting up a bioi npedance nmneasurenent to be
described |l ater. The health adm nistration apparatus 10 is also provided
wi th body fat percent nmeasurenent nmeans which is well-known in the art of
body fat neasurenent as will be 25 described bel ow. The body fat percent
measur enent neans i s HigpaBl ésod permicegigeanievatlestirdtdngabnen about
body fat 2.5 APR 2005 31 such as the percent of body fat and the wei ght of
i nt ernal fat embd@emdrealdih aatieabikt aduindstappdoat agpdtathas, an el ectrode 3
di sposed at a forward portion of the obverse surface of a main body 1 of
the apparatus 10 on tiHd.eRt ibamdbldrksiddagaad assetbctedddth dhepabmithht a
forward portion of the obverse surface of the main body 1 on the right-hand
side. On thepreesssig fehef hehbtmmdmibdgyrataor abppsposes.an el ectrode 5
at a location just reverse of the electrode 3 and an electrode 6 at a
| ocati on 3 ust reverseFRilg.t Beigl egiempectivéOvide Flhottimeddngr anptiiensi sting
of these electrodes 3, 4, 5 and 6 is provided to neasure the bioi npedance
of a human bodgdimndnet elfecheodeslth anthifiisteatipai appdratsg.ent path
formng electrodes for formng a current path in the body of an exam nee,
while the electrodes 3 and 4 are a pair of
‘Best Mode for Carrying Out the Invention
The best mode for carrying out the preéent invention
10 will be described with reference to Figs. 1 to 3.

Fig. 1 is a perspective view illustrating a health
administration apparatus 10 according to one embodiment of the
bPresent invention. As will be described later, this health
administration apparatus 10 is capable of finding the

15 abdominal circumference (hereinafter referred to as “waist
size” as the case may be) of an examinee which is the
circumferential size of a trunk part of the examinee and the
lumbar circumference (hereinafter referred to as "hip size” as
the case may be)rof the examinee which is fhe 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



15 vol tage neasuring el ectrodes for neasuring the potential difference
between two points on the current path. The el ectrode groupsi to
i npedance neasur.enent nmeans (not shown).3Qrovi ded inside tZéfné$ﬂ?§gKg91
Specifically, the electrodes 5 and 6 are connected to a 20 circuit part
form ng a constant-current source outputting a constant current, while the
el ectrodes 3 and 4 are connected to a circuit part formng a voltneter. In
measuring the bioi npedance of an exam nee via these electrodes, it is
possi bl e thats #bso examvilded whehtdeidrtidh kegst ber foslafdtiger deditdd | ef t
hand of the exam nee are brought into contact with the electrode 3.and the
el ectrode 5, iBem2 &t APR 200y destpecByvehyipuhitlimdg ket bebdctairt kegs,
forefinger of the right hand of the exam nee are brought into contact with
the el ect r ouemdrimdkeyse apldethe olttkes, itedgpepbbyible ton ipus vy bode

bi oi npedance of the exam nee can be neasured with the 5 exam nee's both
hands used adataztrenes of a human body. Like the arrangenent of the health
adm ni stration apparatus 10, .an arrangenent such that the electrode 5 is
di sposed Bat a | ocati oBodystlatavehste cain bheinpettéedds Inehhbelth he el ectrode
6 di sposed at a location just reverse of the 10 electrode 4, has a nerit
that the exaalmbeicamtdaa hyphohtid e imeladbsdyhd mdiidhe  keepshg, tyéx
fingers of each of the both hands in contact with the el ectrodes. Thus,
t he bi oi nped@bgEinatb@onbdatraand estyes tofb khewekAmiiee hedhé mesirdmi strati on
' administration apparatus 10 allows selective inputting of such
sex distinction data according to the sex of the examinee; and.
10 the sex of the examinee is distinguished 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 éize, of the examinee found from the
15 inputted body data by computation.is to be stored as body data
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



apparatus 10 stably held and supported by hands. Further, it 15
that the electrodes 3 and 5 are substantially ‘equally pressed %ftfg@ﬁﬁbb%

fingers of one hand while the electrodess¥d and 5 substantially equally
pressed by two fingers of the other hand. Thus, the bioi npedance can be
measured nore stably. 20 While quantitative information about body fat can
be obtained by the body fat percent neasurenent neans described. above,
t he body i npedance neasured may be stored in the storage device 15 to be
descri bed. | atech fay tise pescent of bedy statalandodpedabaght en® ieftethalegani nee
separately from 25 informati on about body fat. A display section 8 displays.
body data inputted fr@he3Belth AMRIZAGTrabéomaappartaaiuisngoskasiam 7 and a
body fat percent neasured by. the body fat percent neasurenent means as
wel | as the ebscirtodeof3 dicpoped adtt oh foushrdspertbostoSithe bbuatsdased on
the body data inputted. 5 . Next, description will be made of bl ocks
associ ated sutfadd@siagmalinpbedesisicry thle tppabeths edn thet Ieft-Ghand
apparatus 10 together with the operation of the health adm nistration
appar at u$ 10sidié tamdefar eneettoddi4).didpokka abeal forwdid postisehi ©F ERpar at us
10 has a conputing section 12 10 conprising a central processing unit (CPU)
14 and the stovage sieriace 365 g npanf Godyny wartikeSriepapuballi o0de. VOhI OUS
data and neasured val ues stored in the
the reverse side of the main body 1 are disposed an electrode
5 at a location just reverse of the electrode 3 and an
electrode 6 at a location jhst reverse of the electrode 4.
10 The electrode group consisting of these electrodes 3,
4, 5 and 6 is provided to measure the bioimpedance of a human
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 wvoltage measuring elecirodes for measuring the potential
difference between two points on the current path.
The electrode group is connected to impedance
measurement means (not shown) provided inside the main body 1.
Specifically, the electrodes 5 and 6 are connected to a
20 circuit 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 bioimpedahce 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,



storage device 15 can be displayed in the display section 8. |nput/out

for body data inputted, the bioinpedance and the 15 like to bengoﬁﬁ%éezggﬁ
at the central processing unit 14 or the32torage device 15 is perforne

t hrough an input/output device (I/0O 16. The storage device 15 stores body
data inputted through manipul ation of function keys |ocated at the 20
mani pul ati ng section 7 and a neasured bi oi npedance val ue obtained through
the electrodes 3 to 6. The storage device 15 previously stores a conputing
formul a and keiadidivedys Wistleisthe ihiimhdang théothrd&ingeer ofnthe baiggct on a
measur ed -bi oi npedance by conputati on and, hence, 25 the apparatus 10 is
capabl e of fhanfl wf tthe bwaypides aer bevugbf imbo exartiavdewiBd Hh@ 5 APR 2005
The storage device 15 also stores a conputing formula for finding the SM
~of an exam relechmddehdnend thwe elmgiavdeus. 10especpatilye dfn ftitidi wmgyt he BM .
A BM can be found relatively easily as an indicator formula:
(wei-ght) / ( hethghtyipinphdascerel)dhde examihbe f gan fims rfeasmmred #dthfiimsli ng a
WHR, size to the hip size of an hence, the apparatus 10 is which is the
5 examinee's both hands used as extremes of a human body.

Like the arrangement of the health administration
apparatus 10, an arrangement such that the electrode 5 is
dlsposed at a location just reverse of the electrode 3 while
the electrode 6 disposed at a location Jjust reverse of the

10 electrode 4, has a merit that the examinee can easily hold the
main body 1 while keeping two fingers of each of the both
hands in contact with the electrodes. Thus, the bioimpedance
can be measured stably with the health administration

- 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 one hand while the
electrodes 4 and 5 substantially equally pressed by two
fingers of the other hand. Thus, the bioimpedance can be
measured more stably.

20 While quantitative information about body faf can be
obtained by the body fat perc¢ent measurement means described
above, the body impedance measured may be stored in the
storage device 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



of obesity fromthe stores a conmputing ratio of the waist exam nee (wai st

size/ hip size) capable of finding the WHR and, 10 Furt her, més';ﬂgjﬁugmgs

device 15 stores the following fornulae3@l) to (4) as corrput

for finding the wai st size of an exam nee by conputation. = aL + bl

BM + hl age ... ... (1) W = a2 + b2BM + g1FAT + h2age ... ... (2) 15
W = a3 + b3BM + ciW+ h3age ... ... (3) W = a4 + b4BM + c2W + g2FAT +
hdage ... (4) In the formulae (1) to (4), W represents a waist size

found from at%maéwﬁﬂéth@gmwoﬂ He ahdr ubedy Sart pepressnnsasieedvdivyht
data of the exam nee, FAT represents the 20 body fat percent of the

exam nee, an@%d@@eﬁﬁésﬂﬁt@ﬂh@%@@@eot néaneeiwedd. aFhehe oedsildi ent s
an, bn, hn (n =1, .. , 4 and cn (n =1, 2) in the fornulae (1) to (4)
are found i ref Wecorr@ult@w-tn@ surin@s @epyamate‘syzé rizmangt besedacn timel hddhn
stored. That is, the actual waist size of each individual of an

unspeci fied dakbdnputtadman bodi es ser vi ng as sanples is 35 2 5 APR 2005

5 . Next, description will be made of'blockslassociated
with the signal processing of the health administration
apparatus 10 together with the operation of the health
administration apparatus 10 with reference to Fig. 2. The
health administration apparatus iO has a computing section 12

i0 comprising a central processing unit (CPU) 14 and_fhe storage
device 157fof performing varicus 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 bioimpedance 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
(I/0) 1s.

The storage device 15 stores body data inputted

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

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

25 | the apparatus 10 is capable of f£inding the body fat percent of

an examinee.

[
s



measured by a physical neasurenment nethod. Each individual of _the I
Is then nmeasured as to various itens of body data to be used 2:5%@?2”%6%
formulae (1) to (4) noted above. Subsequeiftly, the plurality of body data
items to be 5 used in each conmputing formula and the wai st size are '
assuned to have correlations, which are then statistically processed to
find the coefficients to be used in each fornula. Taking the fornmula (1)
for exanple, the actual waist size nmeasured of each individual of the
sanpl es and the BM 18hgnatafroefdavige Lhdalse wstiorese aassupetiing have
correl ati ons and the correlations are statistically processed to find al,
bl and hi. 113 o fandgng, the BMI sfdahl exdreingetanst,i beprecetbéng  of
the correl ations between two or nore body data items and a waist size can
be achi eved #BPFHARISHILE Lbneapableyrads fioding timalBMI.s. AIBMT hearf denul a (1),
the coefficient bl with respect to BM is the first regression coefficient
of BM, the fewd mediagivehy ensily espent indiagtor off nbebityt fregressi on
coefficient of age, and al is the first regression coefficient 20 of waist
si ze. 255 n fol@nslare (wehabt ) Athadght)fhe fornula (1), each of the - '
coefficients to be used in the fornulae (2) to (4) can be found by
statistical processinghefsterags sleivice bbt fimether stares ai cempuntdlidpdy dat a.
In the formula (2), the coefficient b2 with respect to BM is the second
regressi on ciaila &er 6in@Gg a MBIR, which is the ratio of the waist

size to the hip size of an examinee (waist size/hip size) and;
hence, the apparatus 10 is dapable of finding the WHR..

10 | Further, ;thé storage de{rice 15 stores the following
formulae (1) to (4) as computing formulae for finding the

waist size of an examinee by computation.

Wo = a; + by-BMI + h;-age cee -.-(1)

"W, = az + by-BMI + g;+FAT + h,-age e a2 |
15 | W = asz + b3*BMI + c;-W + hi-age cee ... (3)

W-L = a; + by*BMI + cz*W + g,-FAT 4+ h,-age ...t4)

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 body fat percent of the examinee, and age represenfs 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 unspecified number of human bodies serving as samples is



36 2 5 APR 2005 coefficient g1 wth respect to body fat percent %FATé
the first regression coefficient of body fat percent, the RtZﬁ@ﬁ
with respect to age is the second regressibon coefficient of age and a2 is
t he second regression 5 coefficient of waist size. In the formula (3), the
coefficient b3 with respect to BM is the third regression coefficient of
BM, the coefficient cl with respect to weight (W is the first
regression coefficient of weight, the coefficient h3 with 10 respect to age
i s the third"payirass |b§nacnbf$i@ﬁ3emea@ﬁlragent amethaB | Bageindividuago®ssi on
coefficient of waist size. In the formula (4), the coefficient b4 with
respect - to Hhze sanpliee fisuthéen mmdonscbefﬁmm idkemBME bbdy data
coefficient c2 with respect to weight (W is the second 15 regression
coefficient & Weiuged inhthe ckdrfmiudiaent(1g2tei (4) nadsdeabove.body fat percent
(FAT) is.the second regression coefficient of body fat percent, the
coefficient h4d with Sebmeutiyagehespmealmy taf bedyedatani taef flocbent of
age, and a4 is the fourth regression coefficient of waist size. 20 In
measuri n§ t Hesetipaleashi sompiizing ffoamiuiladand dited waitasibedyrs easdungdas a
sanple to create the fornulae (1) to (4), it is desirable to neasure the
ci r cunf er ent¥@lhastez gopredationmk whdch atreothen miratitsitdchalyt procusrzad
vertebra of the human body. 25 This is because the size of such a part as
a wai st to find the coefficients to be used in each formula.
Taking the formula (1) for example, the actual waist
size measured of each individual of the samples and the BMI
10 and age of that individual are assumed to have correlations,
and the correlations are statistically processed to find a;, b,
and h;. Here, in finding a;, b; end h; the statistic processing
of the correlations between two or more body data items and a
waist size can be achieved 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; is 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
waist size and body data.

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

to BMI is the second regression coefficient of BMI, the



size is, considered to reflect the condition of obesity and the 37 2 5 APR
2005 li ke of the upper part of the body of an exam nee nost,

~the health adm nistration apparatus 10 cas find a wai st sizé?Eﬁégﬁgﬁéh@Sts
the condition of obesity and the |like of the upper part of a human body
most if the size of such a 5 part at or around the fourth |unbar vertebra
of . each human body of sanples is collected as a waist size. In the case
of the health adm nistration apparatus 10 there are provided two types as
each of the €oeffilaientl)ytwit despere forbemn fAtd pelteent heFAT Orisveren. That
I's, the 10 sanpl es of human bodies are divided on a sex basis, and the
statistic prdtessirgmefssionr ebaffimiseric bebody heataisicenitzesheand ot her
body data of human bodi es serving as sanples is perforned on a sex basis
to create theoébfivilead hl,yitld debpectThtiSagd hies WieSkegbr@ Bdgiksadan nee to
be found fromother 15 body data of the exam nee can reflect differences
essenti al toco¢fiididfteioEnagei nasd®Xa, s etiox addond egpasé&osmi ng .
conput ati ons based on the fornulae (1) to (4), fornmulae created for nen or

t hose cr .&at ecodfifi o ofr gasseteeixrd according to the sex of an exam nee
i ndi cated by the sex 20 adm nistration code. The nunber of human bodi es

serving as sanpl es fotn ¢htleeinmilgh H3Jy €RéacosrirRsientbby With @esfBEe | N
view of statistical processing of correlations between waist sizes and
ot her body d&d @BMIMirse tiiesithabd yreddessivibebe f idiun JFOBMES the
coefficient c¢; with fespect to weight (W) is the first
regression coefficient of Weight; the coefficient ha-with
10 respect to age is the third regression coefficient of age, and
az is the third regression coefficieﬁt of waist size.

In the formula (4), the coefficient b, with respect
to BMI is the fourth regression coefficient of BMI, the
coefficient c; with respect to weight (ﬁ) 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 hs with
respect to age is the fourth regression coefficient of age,
and a4 is the fourth regression coefficient of waist size.

20 In measuring the actual waist 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 aroﬁnd 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



25 is 500 or

more. Wth the fornula (1) it is possible to find the 38 2 5

APR 2005 wai st size of an exam nee which reflects the BM and

t he exam nee as body data of the exam ne&d7 Wth the formula (2;5(3.@% ZﬁUS
possible to find the wai st size of the exam nee which reflects the BM,
age and body fat percent of 5 the exam nee. Wth the fornula (3) it is
possible to find the waist size of the exam nee which reflects the BM,
wei ght and age of the exam nee. Wth the fornula (4) it is possible to
find the waikikesiofe tbe thpeexpamiined whiechodef bfcirs ddamiBbk, mose) ghid body
fat percent and age of the examnee. 10 O the fornulae (1) to (4) noted
above one fdrecausedithg hbelvaiaimisiizeratian eppaiatass flooeea Faider nunber
of body data itens is capable of finding the waist size nore accurately
because it atdicds stike hbdy refiidtisonhel cohaitexmmmebesatheanef e tigkenor e
precisely frommnmore different 15 angles. Specifically, the fornmula (4) of
t he formul aef thet appé#) past capablimmah bbagi mgst hief WiieSsigezer adudiher

exan nee nost

accurately. The storage device 15 also stores the foll ow ng

f or mul ae5( 5)paarnd af6praarcan® uthe) & cuaithiu laabéaod rvéiiebnag oifheabh punddh Si ze of
an exam nee by conputation. HL = all + c11W+ dIITL + hllage ... ... (5)
HL = al2 + &by WE+sdbhpids is gddlldcAdd+abld-wgest .size.. (6) In the
formulae (5) and (6) above, HL represents a

In the case of the health administration apparatus

10 there are provided two types as each of the formulae (1) to

.{4), one for men and the other for women. That is, the_

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 waist 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 f£find the



hip size found froma correspondi ng one of the fornulae. TL 25 represents
t he hei ght- of an exam nee. The coefficients an, cn, dn, hn (g;ﬁ gﬁ)ﬁl?§05
and gn (n = 11) in the fornmulae (5) and 38 2 5 APR 2005 (6) are™foun

the foll ow ng manner separately fromother data and then stored. That is,
t he actual hip size of each individual of an unspecified nunber of hunan
bodi es serving as sanples is 5 neasured by a physical neasurenent nethod.
Each individual of the sanples is then neasured as to various itens of,
body data twahet usiet iof hheefaniindeaehiTh aedlé6)s ndiedMaband. the age
Subsequently, the plurality of body data itens to be wused in each

conput i ng foofruttee axdniihechap Séde data aFsHedekanind: hawetlsofieel ati ons,
which are then statistically processed to find the coefficients to be used
i n each conptidinngld qulia. is Tekédipldhad Eiadl ahéSyaisk sernplEerthéhe act ual
hip size nmeasured of each individual of the sanples and the weight,

hei ght and ageaminddhahichdrefliets ame Ty madet andayRid Tatopeekaht ons, and
these correlations are statistically 20 processed to find all, c11, dl1 and
hll. Her&, ithd iexdintigheadl.l Withlthedfdraita h{d) tie ist pbbsiblal tProiGRs Sheg of
correl ations between two or nore body data itens and a wai st size can be
achi eved by walidt plizd bfieghe r €gineiSfieOWhakdl YeEsects tHe BMI,"ybagh®)and he

coefficient cl11 with respect to weight (W is the eleventh regression

coefficient s#fe wd gie, examinee. With the formula (4) it is possible to
find the waist sizZe §f the examinee which reflects the BMI,
wéight, body fat percent and age of the examinee.

10 - Of the formulae (1) to (4) noted above one for
finding the waist size of an examinee from a larger number of
body data items is capable of finding the waist size more
acquratelyrbecause 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 bf computation.

H;, an + oW + dyp-Ty, + hll-age aen ...(5)

H, dip + Ci2*W 4+ dga+Ty + g11-FAT + hixrage ... ...(86)
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 coefficient dll with respect to height (TL) is the eleventh regression
coefficient of height, the coefficient hll with respect to age is the
el eventh regression coefficient of age, Z9 and all -is the el n

V\Zﬁ F\?eRf 005

regression coefficient of hip size. |In the sanme nmanner as rmul a
(5), the 40 2 5 APR 2005 coefficients to be used in the formula (6) can be
found by statistical processing of correlations between a wai st size and
body data. in the fornula (6), the coefficient c12 with respect 5 to
wei ght (W i§61 rre disuhdhip ethe sEildowiogf Maohentsefanstiedit fromhether
coefficient d12 with respect to height (Ti,) is the twelfth regression
coef ficient @dtaanghtthenheteosdficient gll with respect to body fat
percent. (FAT) is the eleventh regression coefficient of body fat percent,
the coefficient hl2 wlhat1lDsr didpeactualabipi siddied walcht hindtgidssl @F
_coefficient of age, and al2 is the twelfth regression coefficient of hip
size. | n nearumspgdifidéedchunbemaifs humanebofliescdeirnichgviaduahmpieduimn
bodi es serving as sanples to create the fornulae (5) and (6), it is
desi rabl & t onemnsiede byha fbysicaiumeasanreaht shaehai. aBach nslivilduakest part
of the hip of the examnee. This is because the size of such a part as a
hip size isthorsnpdesdisotheat Inestsutred esndotvamiefs dhiesist yf apolay heatd i ke
of the |lower part of the body of an exam nee nost, and 20 because the
heal t h adm ristheatuised apparatficgmiCaeari5)i adda(6} noted above.
Subsequently, the plurality of body data items to be
used in each computing formula and the hip size are assumed to
10 have correlations, 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 statiétically
processed to find a;;, cui1, 0 and hy;;. Here, in finding api, Cii,
d;, and hy; the statistical processing of correlations between
two or more body data items and a waist size can be achieved .
by'multiple linear regressibn analysis.
20 In the formula (5), the coefficient c;; with respect
to weight (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 age,

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

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




wai st size that reflects the condition of obesity and the like of the

| ower part of a human body nost if the sizes of such al msté%edﬁg&t 6arts
of the hips of human bodi es serving as t4® sanples are coll B
sizes. 25 In the.case of the health adm'nistration apparatus 10 there are
provi ded two types as each of the fornulae (5) 41 2 5 APR 2005 and (6), one
for men and the other for women. That is, the sanples of hunman bodies are
di vided on a sex basis, and statistical processing of correlations between
the hip si 7 e SOCERECIRING ‘tHoollp dsed i tthee foamababb@l) esars drevifiogndsbganpl es
is 5 perforned on a sex basis to create the formulae (5) and (6). Thus,
the hip sizeséptisticahiprogessing ¢ wutdalationhcbetoshn adatadsaf sihe

exam nee can reflect differences essential to the difference in sex nore
exactly. | n pedfbedy dpteonput ati ons based on the fornulae (5) and (6), the

formul ae of the type 10 created for nmen or those of the type created for

wonen are sel ected adsotbenfoxmuldd 6gex the theffhaimmee;; ndittatredpbytt he
sex adm nistration code. The nunber of human bodi es as sanples for
collectifg bodyetighta (W8 desthabtwellfi(: cegression avefifiafiesitabifsteight 15
processing of correlations between the hip sizes and other body data of
t he human bothescoaffiicidasi dabivitht hesprotbero dleightindTy,)bddi ¢hei swdDftlor
nore. The physical neasurenent nethod for neasuring the waist sizes and
hi p sizes of ragnessiudicoeffdevemy o Hedight, the coefficient g with
respect to body fat percent (FAT) is the eleventh'régression
coefficient of body fat percent,,the coefficient h;, with
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 bodies serving as samples to create the-
formulae (5) and (6), it is desirable to measure the
i5 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 iO can £ind 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)



20 sanples in creating the fornulae (1) to (6) described above may be any
met hod by which the I ength (size) of the waist or hip part of concern can
be measured. Specifically, -it is possible to enploy any nethqiowilieR 2?05
capabl e- of nmeasuring the Iength of a body part of concern as a physi ca
quantity 25 -such as a nethod of directly neasuring such a part by w apping
a tape neasure around a human body as a sanple or an automatic 42 2 5 APR
2005 neasurenent nethod using light. The storage device 15 still also
stores a cormgmd i(®), baentbA e dnddhegdoehMHEWaoskensi ZIB/dt AsSi €8¢ based
on wai st size and hip size found with the fornulae (1) to (6), the WVHR 5

bei ng the ratdmpiefs bliehwahstb&dias et Revhiel Yza aeg bhsnge.and he
apparatus 10 is capable of finding the WHR. Further, the storage device 15

stores the foldawtigal opredeassing dO o)1 861 A Ditiveanf erauwae dieesf i ndi ng
a 10visceral fat cross-sectional area as quantitative information about the

visceral fataf cahe2xbohpegatyy cXOMRe! AR bofies iseWritig] bs - samplels/isVA =
KIWHR + j2...... (8) VA = k2'WHR + g21FAT + j3.. .. (9) VA = kK3VHR +

f21(W TLY2 “pdr¥ormed. 6403 é@//ba-slﬁ\ﬁﬁRcfe&?@(ﬁﬂeT%nﬁlﬁa2Fﬁr dhd 6)-.- - -
(11) In the formulae (1) to (4), VA represents a visceral

Cross-secti ciils,ar8a, hipusthd IdMaa eRbhESEONY He Foenaf fi.-m oEﬁﬂ%ﬁ? The
coefficients in (n =1, jn.(n =1, ..., 5, kn _

data of the examinee can reflect dlfferences essentlal to the
difference in sex more exactly. In performing computations
based on the formulae (5) and (6), the formulae of the type

iO created for men or those of the type created for women are
selected according to the sex of the examinee indicated by the
sex administration code.

The number of humaﬁ 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 bhodies. 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) describedrabove
may be any methodrby wﬂich the length (size) of the waist or
hip part of concern can be measured. Specifically, 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



(n=1, ..., 4), fnand gn (n =21, 22) in the fornulae (7) to 20 (11) are

found in the followi ng manner separately from other data andathe or ed.

That is, the actual visceral fat cross-sexional area of eaCQ §n§P§M&[ﬂ5

of an unspecified nunber of human bodies serving as sanples is nmeasured.

Each individual of the 25 sanples is then neasured as to various itens of

body data to be used in the fornmulae (7) to (11) noted above. 43 2 5 APR

2005 Subsequently, the plurality of body data itens to be wused in each of

t he conputi noedsiranead aeiihbdeusimxdrightf.at cross-sectional area are

| assunmed to have correl ations, which are then statistically processed to

.~ find the coefficientsThe Stbeagsaibvitvecashsbill hel wpmidciesgal obmpligag

i Taking the formula (11) for exanple, the actual 'cross-sectional area
measur ed of fémmulics Ferafifdingfa airh (wandicvitza/hdf die)s aapkasomnhidie
VHR, (weight/height)2 and body fat percent of that individual is assuned

| to have 10 cotzelaid bdip, shnd foeask widh ¢hat Fonsubde Gatiost{iegal tiye murcessed

| to find k4, f22, g22 and js. In finding k4, f22, g22 and j5 the statistic

~ processi g dfeiog rtdleatrhtine b2t MeewaAist efizenos ethodyiglalize bGP WAtked Wai St

| size can be achieved by ,multiple linear regression analysis. 15 In the

formul a (11)the lmppazetbscients kdapdtile o€speasiindg othdHRLES the fourth

regression coefficient of WHR, the coefficient f22 with respect to (WTL)2

is the 22nd regressi oFlurther, the storage device 15 stores the following

formulae (7) to (11) as computing formulae for finding a
visceral fat cross-sectional area as guantitative information

10 about the visceral fat of an examinee by computation.

VA = ii-Wo + Ja | cee e (T)
VA =Iq-WHRl+ d2 cee ...(8)
VA = kz--WHR + go1"FAT + j; ses. «e.(9)
VA = kK3*WHR + £31-(W/T)? + s ...(10)
15 VA = kg*WHR + £55- (W/Tp)? + g FAT + §s ... ...(11)

In the formulae (1) to (4), VA represents a visceral
fat cross-sectional area found from a corresponding one of the
formuiae. 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 is, the actual visceral fat cross-sectional
area of each indi&idual of an unépecified number of human
bodies serving as samples is measured. FEach individual of the

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

be used in the formulae (7) to (11) noted above.



coefficient of (WTL)2, the coefficient g22 with respect to body fat
percent (FAT) is the 22nd regression coefficient of 20 body f 5pﬂrpﬁn2005

and js is the fifth regression coefficiea3 of the visceral
cross-sectional area. In the same manner as with the forrrula (11), the
coefficients to be used in the fornulae (7) to (10) can be found by
statistical processing of correlations between the 25 visceral fat
cross-sectional area and body data. in the forrmula (7), the coefficient it
with respect 44 2 5 Aﬁﬁbﬂé@ﬁbﬁﬂlymamhé plaea ity ofs Hdde ﬁatatltémgeasuﬂﬂ
coefficient of waist size, and jl is the first regression coefficient of
vi sceral fatusad®sin sechi oflath@ramputingh€of-airad aar{dB)thet h@seeehf i fatent k1
with respect 5 to WHRis the first regression coefficient of WHR, and j2
I's the secomtbgsegieetibnal candd iarechissthelli 86 Gtide fdir1atsons gowhdial
area. In the fornula (9), the coefficient k2 with respect to WHR is the
second regr esss ahenosithtisedtally Widcebbed 1o conid it tloegZicvehits raspect
to body fat percent (FAT) is the ,21st regression coefficient of body fat
per cent, 5anthed hided tiheeathi 68 tRYREPUONANGOLdimeiant of visceral fat
cross-sectional area. In the formula (10), the coefficient k3 with respect
15 to WHR i s the thirdakegysessd doraaehf (€1 pnfowfeddhidlet, heheoattuad ent f21
W th respect to (WTL)2 is the 21st regression
Cross- sectlonal area measured of the visceral fat of each
individual of the samples and the WHR, (weight/height)? and
body fat percént of that individual is assumed to havé
10 correlations, and these correlations are statistically
processed to f£ind k,, £, g and js. In finding ki, £:, g
and js the statistic processihg of correlations between two or
more body data items and a walist 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 cecefficient of WHR, the
coefficient f£,, with respect to (W/T.)? is the 22nd regression
coefficient of (W/T.)%, the coefficient gs; with respect to
body fat percent {FAT) is the 22nd regression-coéfficient of
20 body fat percent, and js is the fifth regression coefficient
of the wvisceral 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



coefficient
vi sceral  fat
vi sceral fat
can be achi
met hods t hat

of (WTL)2, and j4 is the fourth regression coefficient of

cross-sectional area. Here, the neasurenent of IESAE% 5e
20 cross-sectional area of 4 hunman body servin

eved by tonography. It is possible to use various -tonographic

are capabl e of accurately neasuring a cross section of an

abdoni nal part of a human body such as CT- scan, MRl and ultrasonic

di agnosti cs.

25 In the case of the health adm nistration apparatus 10

there are prbeideist wizeyds) dss dhehfabst heedorsniome codfficidbt 25 APR 2005

and (11), one for nen and the other for wonmen. That is, the sanples of

human bodi eswaist diddedeadndnja isexheafisst anegredsitdrsicoeffipiacessi ng of
correl ati ons between the visceral fat cross-sectional areas and ot her body
data of the Wiseerdl fadi eroserseaigiamlsarehes is perfornmed. on a sex basis
to create the fornulae (7) to (11). Thus, the visceral fat '

Ccross-secti onal

area @h #heekammulee (B0 ,beéhéovodtficivmt kerwitiodespaica of
the exam nee can reflect differences essential to the difference in sex

nmore exadt | yto |IWHRersf dihed fidré® ceamqustsiionoesedfididie dHOHWHR, aand7), ties (11),
the fornulae of the type created for nen or those of the type created for

worren ar e setletssbad eedragsion tdeefficiehtt b€ exscerele fatndireased by the

sex adm ni stration code.. The nunber of human bodies as the sanples for
col I ecting beelytidated esedesirably 100 or nore in view of

10

In the formula (9), the coefficient k, with respect
to WHR is the second régression coefficient of WHR, the
coefficient g, with respect to body fat percent (FAT) is the

21st regression coefficient of body fat percent, and j; is the

* third regression coefficient of visceral fat cross-sectional

15

20

25

area.

In the formula (10),rthe coefficient k; with respect
to WHR is the third regression coefficient of WHR, the
coefficient f,; with respect to (W'/TL)2 is the 21st regression
coefficient of (W/T.)?, and j, is the fourth regression
coefficient of visceral fat cross-sectional area.

Here, the measurement of the actual visceral fat
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.

In the case of the health administration apparatus

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

15



statistical processing of correlations between the visceral fat
cross-sectional - areas and ot her body data of the human bodi es:zh@rﬁﬁefg 20[]5
desirably, the nunber of hunman bodies is4500 or nore. 20 Still&=fur ,
the storage device 15 previously stores criterial values of waist size,
VWHR and vi sceral fat cross-sectional area for judging the body type of an
exam nee. 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 woamd (1sl)90cvom £Fhenen iangt ithle othevefof wikRnestHidt sived ther nen
‘is 1.0, while that 46 2 5 APR 2005 established for wonen is 0.8. For nen
and wonen bosamplese ofchiimani laddived wereofiiviidedram d stexcbasdisseatdonal area
established is 100 cn2. The wai st size, WHR and visceral fat
Cross-sect i ostdtisgigadaprooessig af ecarehatiane lnoivemnedhe vhscesslecti ve
criterial values established to judge the obesity and body type of the
exan nee i n fake dmisseowsenyiommhareaEhand stharnandhaldtag of wheshusaze of 85
cmor nore and a woman having a waist size of 90 cmor nore are judged to
10 be of 5vi seelids fserviipgeasbesuples Asmperfiavined en \WHRexf bhess tdhan 1.0 and
a woman having a WHR of less than 0.8 are judged to be of a body type that
I S' obese at ¢imateovwbe Parmubde t(1E tHoodyl)A mMhusgndha whsesral eEdtot h | udged
to be of the visceral fat type obesity if their respective visceral fat
Cross cross-sectional area of an examinee to be found from other
body data of the examinee can reflect differences essential to -
the difference in sex more exactiy: In performing
10 computations with the formulae (7) to (11), the formulae of
the type created for men or those of the type created for
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
niore.
20 Still further, the storage device 15 pre#iously
stores criterial values of waist 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



15 sectional areas are 100 cn? or nore. The health adm nistration apparatus
10 havi ng been described above is an exanple that is configured to all ow
‘the ‘user to hold it by his or her hands 46r nani pul ati on. ?\5 ARR 19005
adm ni stration apparatus according to the present 20 invention may conprise
a single apparatus capable of functioning not only as a health
adm ni stration apparatus but also as a weighing machine. Health
adm ni stration apparatus 30 shown in Fig. 3 is incorporated with weight
measur enent estainbisted for whmemppar®iius Bor fmeic tandnwomkesobath A thes ghi ng 25
machi ne. The health adm nistration apparatus 30 has - a main 47 2 5 APR 2005
body fornmed @ritemialeivgiitnemsfisuiscerdl fatf ares82sectidenl ainear se si de
thereof, and a |load cell not shown that is disposed inside the main body
to det ect a estgihlishred s MOth"'.rreasur enent surface 32. Thus, when an
exam nee steps onto the 5 weight neasurenent surface 32, the weight of the
exani nee can be neastthedwaise mm:—:g,hMHmaﬁdl’QMIES]JFfEﬂﬁQ:r&%SI—SeptM&IEd
with electrodes 33, 34, 35 and 36 for neasuring the bioi npedance of an
exam nee5 Thereh efdursties 38 axamBdedarared cpaparefl with erdspdtpaeh f orm ng
el ectrodes for formng a current path by passing current through the body
of . t he exam oekttemhil waflhesebetabhikiied 3o Fndgd6tias colregiciy amid wolyage
measuring el ectrodes for neasuring the voltage between two points on the
current pathtype of the examinee in the following manner.
That is, a man having a waist size of 85 cm or more
and a woman having a waist size of 90 cm or more are judged to
10 be of visceral fat type obesity. A man having a WHR of less
than 1.0 and a woman having a WHR of less than 0.8 are judged
to be of a body type that is obese at the lower part of'the.
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 weight measurement
means so that the apparatus 30 functions also as a weighing

25 machine.

The health administration apparatus 30 has a main



As in the health adm nistration apparatus 30, the 15 electrodes 33, 34, 35
and 36 are connected to i npedance neasurenent neans prOV|de ﬂh %QU%
the 'a f

mai n body, the inpedance neasurenent near¥s bei ng wel | knomm I n
I npedance neasurenent;. thus, the inpedance of a human body can be
neasured via the electrodes 33 34, 35 and 36. 20 Wen an exam nee steps
onto the neasurenent surface 32 with his or her |eft sole brought into
contact with the electrodes 33 and 35 and his or her right sole brought
into contackody thorimed withtaodkeinldd meadudénethesazareatdes oB0than neasure
t he wei ght of the exam nee as well as the bioi npedance 25 of the exam nee
with his or dlerentyst [sifleetherevi N(aras aetbadnesll afot howamahahody. 48 2 5
APR 2005 The heal th admi nistration apparatus 30 is provided wth
mani pul at i nglaeisedn insadd thephayn Sedyi €6 8evdrichn ared ghtodhi ghe efeight
simlarly to those of the health adm nistration apparatus 10 descri bed
earlier. Furmdmyyremeathsatkficd Faln Mvss | atticn aappabRibse 3ocdps Pd drd
therein with a conputing section 12 conprising central processing unit 14
and st obagevedatitc mehSuneneptrsirfido 132, Shhwwée 1yt @f TheTbrami Réaqearflevi ce
15, which is configured simlarly to that of the health adm nistration
appar atus lGaesasured. 10 earlier, is adapted to store inputted data,
results of neasurenents and results of conputations. Conputations for
finding BM and WHR aThe cosuttatnecagaraneht t ferf0/ec @0 48 provided with
electrodes 33, 34, 35 and 36 for measuring the bioimpedance of
an examineé. The electrodes 33 and 34 are a pair of current
16 path forming electrodes for forming a current path by passing
current through the body of the examinee, while the electrodes
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.



formulae (1) to (11) are performed by the conputing section 12. The wei ght
of an exam nee detected by the load cell 15 disposed inside tI?eShﬁePRkQOUS
adm ni stration apparatus 30 is processed8as wei ght data by the conputing
section 12. Thus, wth the health adm nistration apparatus 30 there is no
need to manipulate the mani pulating section 7 in inputting the weight of
t he exam nee and, hence, it is possible to reduce 20 the nunber of body
data itens to be inputted through the manipulating section 7 and to
| i ghten the burden of Theidiealidniagimiat sbnatim lappastatngl 30pps | mabidldedy As.
has been descri bed above, the health adm nistration apparatus of the
present i nvestilomapipulaeing heectdch 5 ARR 2065 #f fseeitivhas wnicbdors nal
circunference or a lunbar <circunference can be found automatically. Wth
the health ceviigusedasimhlaypartat dhoisk b8 1los JiddiaH addiapsnsetivt h a
troubl esone operation such as to wap a tape neasure or the 5 |like around a
part of concapamftua hindesdrilyed eanmiden: e FarthabJdothe@atealithcunt erence or a
| unbar circunference in judging the condition of health based on a degree
of obesi by. &ni@iAtbBtRonh Afar(ils B0 Ashpediivatmnirstinawitln &ppar at us
characterized.in '
computing section 12 comprising central processing unit 14 and
storage device 15 not particularly shown in Fig. 3.
The storage device 15, which is configured similarly-
to that of the healfh administration apparétus 10 described
10 earlier, is adapted to store inputted data, results of
measurements and results of computations. Computations for
finding BMI and WHR and computations with the foregoing
formulae (1) to (11) are performed by the computing section 12.
The weight of an examinee detected by the load cell
.15 disposed inside the health administration appafatus 30 is
processed as weight data by the computing section 12. Thus,
with the health administration apparatus 30 there is no need
to manipulate the manipulating section 7 in inputting the
weight of the examinee and, hence, it is possible to reduce
20 the number of body data items to be inputted through the
manipulating section 7 and to lighten the burden of such

manipulation.

Industrial Applicability
25 As has been described above, the health

administration apparatus of the present invention provides the



that: 5 the apparatus allows entry of body data of an exam nee_incl uding
the height and weight of the examinee; and the apparatus is @ap IPd-\)cﬁ[]ﬂﬁ
finding the circunference of the exam néd@, by a conputation based on the
body data including the height and wei ght of the exam nee; 10 wherein said
circunference is (i) the abdom nal <circunference of the exam nee which is
the circunferential size of a trunk part of the examnee; or (ii) the

lunbar circunference of the exami nee which is the circunferential size of

a hip part ciffided shati aweabddnitalThérbenféteragnion st datmban appar at us
according to claim1, conprising an inpedance neasurenent neans capabl e of
measuri ng t heliowpEdaavee ofan e Hodndobutdbeaekaalilyee With teedieaddnas br ought
into contact with extremties of the body 20 of the exam nee; wherein the
conput at i on ddmifndistivetidasaharatiuse itnpe daowxible Hohdikpdusef witte aexam nee.
3. The health adm ni stration apparatus according to 25 claim1, conprising

‘body fat pertvmnblesesereperdtivrasschapabte sofap fd raipegmeheubedyr fidte per cent

of the exam nee based on the inpedance of the body of the exam nee that is
measur ed5vi dlikes aiPRnd085pdtt elfecbnodes dsfmjghﬂnammagombaméamf@ an
extremties of the body

abdomlnal circumference or a lumbar circumference in Judglng

the condition of health based on a degree of obesity.



of the exam nee; wherein the conputation is further based on information
about the body fat of the exam nee neasured by the body fat 5 percent
measur enent nmeans. 4. The health adm ni stration apparatus gaccording to
claim3, wherein 10 the information about the body fat con&rﬁsAPR?aoﬂ)ody
fat percent of the exam nee. 5. The he&0th adm ni stration apparatu

according to

claim1, wherein 15 the apparatus further allows entry of the

age of the exam nee; the conputation on the body data is based on a
predeterm ned first conmputing formula; the first conputing fornula is
created by 20 statistical processing9fgerrelations between the abdom nal
circunferences of a | arge nunber of human bodi es serving as sanples that

are neasur ed

by a physical neasurenent and body data of the human bodies

as the sanples; and the_co tation based on the first conputjng,fornula
EhER BT -

25 is perfor

d using® PhE SRR ENY BRPA DT P ReCRRERT ekl €t Yhe

heal t h agmispi.strati on apparatus according to claim5, conprising 2 5 APR
2005 52 body fat percent neasurenent means capable of finding the body fat
percent of th&hexarPasatbasedlomnstpetry of body data of an examinee

including the height and weight of the examinee; and the

apparatus is capable of finding the circumference of the

examinee, by a computation based on the body data including

the height and weight of the examinee;

10

wherein sald circumference is (i) the abdominal

circumference of the examinee which is the circumferential

size of a trunk part of the examinee; or (ii) the lumbar

circumference of the examinee which is the circumferential

size of a hip part of the examinee.

15

2. The health administration apparatus according to

claim 1, comprising an impedance measurement means capable of

measuring the impedance of the body of the examinee via

electrodes brought into contact with extremities of the body

20 of the examinee; wherein

the computation is further based on the impedance

of the body of the examinee.

3. The health administration apparatus according to

25 «claim 1, comprising

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



i npedance of the body of the exam nee that is neasured via 5 el ectrodes
brought into contact with extremties of the body of the exanm nee; and
wherein the conputation based on the first conputing formula 3§ phPROOESE
usi ng the wei ght, age, body fat percent, and BM of the exam nee. 10 7.
The health administration apparatus acddrding to claim5 or 6, wherein the
first conputing fornmula is created on a sex basis by dividing the |arge
nunber of sanples to be wused in creating the conputing fornmula into a male
group and a 15 femal e group. 8. The health adm nistration apparatus

accor di ng1tetadresonecObhithenpbecediAgt Clydt ABext WERL i Bst BE €hé Cpad@r ence
is the abdom nal circunference and the apparatus is capable of 20 Tinding

quant i t acifv&henespmaniesn abegeivi sceral fat by a conputation based on the
abdom nal circunfer e f o TE adninj.strati us
according to any Oﬁg%OFO%#ggﬁngnt257?S§%é$£iﬁg%%é éﬁrc%ﬁ?%?@%@%gés the 25
abdom nalzbeitc ke bedge fand otfthehappanat tisei scgaapabbiebof théibdidngtathe
visceral fat cross-sectional area of the exam nee by a conputation on the
abdon? naPeEiCrEGNTIERASHEEDEHNBSRfh a predet erni ned second computi ng
formula; and 2 5 APR 2005 53 said second conputing fornula is created by

statistical processing of correlations between the actual
4. The health administration apparatus according to

claim 3, wherein

10 the information about the body fat comprises the

body fat percent of the examinee.

5. The health administration apparatus according to
claim 1, wherein
15 the apparatus further allows entry of the age of
the examinee;
the computation on the body data is based on a
predetermined first computing formula;
the first computing formula is created by
20 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; and |
the computation based on the first computing formula

25 1is performed using the weight, age and BMI of the examinee.

6. The health administration apparatus according to

claim 5, comprising



visceral fat cross-sectional areas of the |large nunber of hunman bodies as
the sanples that are neasured by tonography 5 and the abdom nz?? fﬁ\PR 2005
ci rcunferences of the human bodies as the sanples. 10. The healt

adm ni strati on apparatus according to claiml, wherein 10 the apparatus is
capabl e of finding the abdomi nal circula# erence of the exami nee, which is
the circunferential size of a trunk part of the exam nee and the | unbar
circunference of the exam nee which is the circunferential size of a hip
part of the exam nee by conputations based on 15 the body data including

t he hei ght and wei ght of the exam nee; and the apparatus is capabl e of
finding quantitative information about the visceral fat of the exam nee by
a conputation baskddgnfehepabdentnmeagiireuafier vpgesandpiinhbart 20

circunferenge found., 25 11. The health_adm nistration apparatus,_accordi ng
Co any GRBSEPOCHRR kB3, 25 BEREFRF 1OFnERE! PRahFFEneatPE Phethbar
circunf ei@pe@antbec@ppreabudyf UEt BRe akhAnBeanthytof st heasgecafvishe

exam nee; the apparatus is further capable of finding‘the abdoni nal
ci rcubf ePEAEBTBASEhBrERERf ndBLowAPRRaFS ThEN2eKtAPRIDHBS G§ the body

of the examinee; and wherein

the computation based on the first computing formula
is performed using the weight, age, body fat percent, and BMI
of the examinee.

10
7. The health administration apparatus according to

claim 5 or 6, wherein the first computing formula 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

15 female group.

8. The health administration apparatus according to any
one of the preceding claims , wherein the circumference 1is
the abdominal circumference and the apparatus is capable of

20 finding quantitative information about visceral fat by a

computation based on the abdominal circumference found.

9. The health administration apparatus according to any
one of claims 1 to 7, wherein the circumference is the
25 abdominal circumference and the apparatus is capable cof
finding the visceral fat cross-sectional area of the examinee
by a computation on the abdominal circumference found with a

predetermined second computing formula; and



circunferential size of a trunk part of the exam nee, by a conputation on

the body data based on a predetermned third conputing for d ned
conmputing fornmula is created by 5 statistical processing of n’iﬁ AER ZDDS

bet ween the abdom nal circunferences of a |arge nunber of human bodies
serving as sanples that are neasured W8 a physi cal nmeasurenent and body
data of the human bodies as the sanples; the conputation based on the third
conputing formula 10 for finding the abdom nal circunference of the
examnee is perfornmed using the weight, age, and BM of the exam nee; the

apparatus is capablg;gf EEEQBHQCBHﬁu¥Eﬁ§eE6EmLQB i6ressageqt hgnal area of
t he exam nee by a conputation on the abdom nal circunference and | unbar

ci rcunf estntéstdéond wroheasliBgprédevernmingdofhigubehweenpbhengctoriul a; said

f.ormula is created st ati.s rocessin

Lorr el at PoREbaY BT kAL REPRLHL D LR ERER ARRRCRERERE B (L he

| ar ge nupbeenobodhiveBAsbedeesampltBechanphes mbBakuakd BpasumedrByhy
t onogr aphy 20 and body data of the human bodi es includin% VWHR, which is the

rati o of @hfe tAEdeRFRBI Nl EhFFENEREBNERSe8ENLER PHBaRURAA1SBodFesNEs the
Ci 1 eunt or SREeT Funbar i roun erence): and the computation with said fourth
conmputing forrmula 25 for finding the visceral Pgt cross-sectional area is
performed USHBQ t%ﬁemﬁgagghthgmgﬁgg%gg 10% gpéi?a%%QSaccording to
claim 1, wherein
10 the apparatus is capable of finding the abdominal
circumference of the examinee, which is the circumferential
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
15 the body data including the height and weight of the examinee;
and
the apparatus is capable of finding quantitative
information about the visceral fat of the examinee by a

computation based on the abdominal circumference and lumbar

20  circumference found.

11. The health administration apparatus according to any
one of claims 1 to 7, wherein
the circumference is the lumbar circumference
25 the apparatus further allows entry of the age of
the examinee;
the apparatus is further capable of finding the

abdominal circumference of the examinee, which is the



55 12. The health adm ni stration apparatus according to claim11l, when

dependent on at least claim3, wherein said fourth conputing for j -
further created by statistical processing of the body fat perﬁﬂﬁg‘ iﬂ%

human 5 bodi es; and the conputation with said fourth conmputing fornmula 1is
performed using the WHR and body fat pedédcent of the exam nee. 10 13. The
heal th adm ni strati on apparatus according to claim12, wherein said fourth
conputing forrmula is further created by statistical processing of the
square of the ratio of the weight of each of the human bodies to the

hei ght of;tpat, sFAuaBp, 515 y [ ) the t on with
sai d four%% con%ugﬁgéa o??ﬁ? Oﬁr% ggéé g£ugfﬁgg?he %V%ﬁ%%da%%dy f at

per cent obmpratémanbneEhanuodhedsqaabeseﬂ thearptedeDérmheedetightdof t he
exam nee to tge hei t he exam nee (weight/height). 20 14. The health

adni ni st P8P8 188p£8£FH @hccording to claim11l, wherein said fourth

conmputing formla tﬁefHﬁib@rc§ﬁ§@£§ﬂgbfor§&§él§§|§§éa@é@C@%Sing of the
square of the ratio of the 25 wei ght of each of the human bodies to the

hei gft oftehasthapdnproedys{ngi ght raerghafionndoehiecednpie athdpmingh sai d
fourth CSHPHE&@QIEREQE'Sf 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 the third computing formula
10 for finding the abdominal circumference of the examinee is
performed using the weight, age, and BMI of 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 a
15 predetermined fourth computing formula;
said fourth computing formula is created by
statistical processing of correlations between the actual
visceral fat cross-sectional areas of the large nﬁmber of
human bodies as the samples that are measured by tomography
20 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 computation with said fourth computing formula
25 for finding the visceral fat cross-sectional area is performed

using the WHR of the examinee.
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(wei ght/ height). 15. The heal th adm ni stration apparat us accord&hs 2@3§55b05
claim 12, wherein, the apparatus is capable of finding the abdom nal
circunference of the exam nee, by a corfdutati on on the body data including
the height, weight, and body fat percent of the exam nee based on the
third conputing fornula; 10 16. The health adm ni stration apparatus
according to claim15, wherein said fourth conputing forrmula is further

created by Sgﬁti5?h€aheﬂl@ﬁe§§&ﬂﬂi§ﬁr£b§o§Q§§%§r§@uéh@cé@%&ﬂthtéhe 15
wei ght of each of the human bodies to the height of that human™ body

(wei ght / RéRght }1, anderhdecponpgentt Ponawi thashi dliburdh eorpainng formula is
performed using th R and dy _fat, percent of _the _exam nee an e
Buare of the ratis2br FonenghenarePRe S0tatla heer Thrlhe RaTOhT drY ¢ he
exam neesteeight £hei ghttesding The beal bbdadiathiséreénhon appeanatiwsned ai m 11
when _dependent on at |least claim3, , wherein the apparatus is capabl e of
findithg PRE18BdoAAal 25 circunference of the exani neeby a conputation on

the body data inctydi BgnbheafebeNgicHebgDl. ARY-PRIYohS + PRE CEIEnTat NE

is performed using the WHR and body fat percent of the

examinee.

10 13. The health administration apparatus according to
claim 12, wherein
said fourth computing formula is further created by
statistical processing of the square of the ratio of the
weight of each of the human bodies to the height of that human
15 body {(weight/height); and
the computation with said fourth computing formula
is 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 height of the examinee {weight/height).
20
14, The health administration apparatus according to
claim 11, wherein
said fourth computing formula is further created by
statistical processing of the square of the ratio of the
25 weight of each of the human bodies to the height of that human
body (weight/height)}; and
the computation with said fourth computing formula

is performed using the WHR of the examinee and the square of
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conput ati on based on the third conputing formula for finding tg§5aaﬁ§ 'Eab
circunference of the examnee is perforned using the weight, age; ? 5

percent, and BM of the exam nee; 5 said fourth conputing fornmula is
further created by statistical processifng of the square of the ratio of
the weight of each of the human bodies to the height of that human body
(wei ght/ height); and the conputation with said fourth conputing formula 10
is perforned using the WHR of the exam nee and the square of the ratio of

the wei ghtcOfrathe exaphBegetgniherhehghtxohitbe t&xEmd nes: fnei ghtihei ght).
18. The health adm ni stration apparatus according to any 5 one of clains
11 to 17exanilokei Swesahtgbeédhtd- be capable of forming a body type

j udgenent based on the WHR of the exami nee. 19. The health adm nistration
apparatus according to any 20 one of clainms 1 to 9 and 11 to 17, which is
configured toibe capabheadthf admingssnaobesi &ypirsgesentcbasdetyotot he
abdonmi nal _ circunference of the exam nee. 20.The health adm nistration
apparat u§1adFortdi nYhe5SaRy 25 one of clains 8, 9 and 11 to 17, which is

cont gured, L0 be <eRgEhgpalat 24 00, apagbesL e iASOR DA< basath R e
circumference of the examinee, bf a computation on the body
data including the height, weight, and body fat percent of the
examinee based on the third computing formula;

10
16. The health administration apparatus according to
claim 15, wherein
said fourth computing formula is further created by
statistical processing of the square of the ratio of the
15 weight of each of the human bodies to the height of that human
body (weight/height); and
the computation with said fourth computing formula
is performed using the WHR and body fat percent of the

examinee and the sqguare of the ratio of the weight of the

20 examinee to the height of the examinee (weight/height).

17. The health administration apparatus claim 11 when
dependent on at least c¢laim 3, , wherein
the apparatus is capable of finding the abdominal
25 circumference of the examineeby a computation on the body data
including the height, weight, and body fat percent of the

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

said fourth computing formula is further created by
statisticél processing of the sguare 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 fourth computing formula
is performed using the WHR of the examinee and the sqguare of
the ratio of the weight of the examinee to the height of the

examinee (weight/height).

18. The health administration apparatus according to any
one of claims 11 to 17, which is configured to be capable of
forming a body type judgement based on the WHR of the

examinee.

19. The health administration apparatus according to any
one of claims 1 to 9 and 11 to 17, which is configured to be
capable of forming an obesity judgement based on the abdominal

circumference of the examinee.

20.The health administration apparatus according to any
one of claims 8, 9 and 11 to 17, which is configured to be
capable of forming an obesity Jjudgement based on the visceral

fat cross-sectional area found.



