1 *159159* DESCRI PTION " @00002* || VI SCERAL FAT DETERM NI NG DEVI CE W TH
A STEP COUNTI NG FUNCTION 5 Technical Field This inventio mmMmmmmmema
visceral fat determning device with a 8tep counting fuﬂm has a
step counting function and is capable of obtaining quantitat.ygos

i nformati on about visceral fat present in an abdom nal part of a human 10
body. Background Art Keeping the anount of fat in the body of a human at a

proper anmount is necessary in preventing adult diseases and | to
mai ntai n the human healthy. | n keepDE§CREABTEOMunt of such bﬂm m m ,W
proper anmount it is necessary to keep daily energy (calorific yal ue
I nt ake, basal netabolism exercise, digestion/absorption of f 00d™%Nd t he
| i ke in balance. Exercise such as wal king or running can be done in
everyday 20VISCERAL EAT PETERMININGe DEVASENWOTH e STREP TIOUNT INGe FUNCT TON
i nstruments with which one can know the rel ati onship between such exercise
and the anount of exercise or the anount of calorific value consuned by
t he exercise or with which one can
5 Technical Field
This invention relates to a visceral fat determining
device with a step counting function which has a step counting
function and is capable of obtaining quantitative information
) about visceral fat present in an abdominal part of a human

10 body.

Background Art
Keeping the amount of fat in the body of a human at

a proper amount 1s necessary in preventing adult diseases and

15 the like to maintain the human healthy. In keeping the amount
of such body fat at a proper amount it is necessary to keep
daily energy (calorific value) intake, basal metabolism,
exercise, digestion/absorption of food and the like in balance.
Exercise such as walking or running can be done in everyday

20 life as calorific value consuming means. There are various
instruments with which one can know the relationship between
such exerclse and the amount of exercise or the amount of
calorific value consumed by the exercise or with which one can
know the amount of fat in his or her body.

25 Among such instruments there is known a passometer

(generally called a "pedometer”) which allows the user to know



know t he amount of fat in his or her body. 25 Anong such instrunments there
Is known a passoneter (generally called a "pedoneter”) which allows the
user to know 2 } the anmobunt of exercise @one in wal king or the anmount of
calorific value consuned by wal king handily. Such a passoneter is an
instrument to be fitted on a waist part of a human body for counting the
nunber of steps involved in 5 wal king or running. The passoneter is capable
of estimating a consumed calorific value based on a steps count and
necessary bee samantdaif exergtse udtneasinstwaldaingweirghhe aamoanye . oA
passoneter of another type is adapted to neasure a tine period taken by
wal ki ng or cahorific ordlived cansaned aye wpbckhgdranddily . 1Gudhma, based on
which it estimates a consuned calorific value. On the other hand, there is
a body fat passometemgls davilostmsmemt i trstbainfbrittedapabaewaistigpartriofl mg t he
body fat weight or body fat ratio of a human body. The body fat
det er m ni nghaean deody fadagbedting dehermameert fvef Ishdpst dhvokvghtin 15 or body
fat ratio of a person fromthe bioinpedance of the person, which is the
I npedanée owalkingersonimilbgdy Theapassometierhie| eapatice o hestdmating oca
contact with parts of the body and necessary personal data of the person
such as t hecom$yghetd cadlengjifticandlagebaded o persteps 20urtrah@rpneddeyaaryl s a
trai ning device enploying a cycle ergoneter. This training device is
adapted to pevsonel dats ditegsaseoh dasgstolde mvedghtii ahdi agest abl i shed to
I ncl ude

passometer of another type is adapted to measure a time period

) taken by walking or running to find an average speed per unit
10 time, based on which it estimates a consumed calorific value.
On the other hand, there is a body fat determining
device as an instrument cépable of determining the body fat
welight or body fat ratio of a human body. The body fat
determining device is adapted to determine the body fat weight

15 or body fat ratio of a person from the bioimpedance of the
person, which is the impedance of the person’s body measured
with electrodes brought into contact with parts of the body
and necessary personal data of the person such as the weight,
height and age of the person.

20 Further, there is a training device employing a
cycle ergometer. This training device is adapted to provide
training according to a menu which is established to include
exercise corresponding to a predetermined amount of exercise
or a consumed calorific value. Some of such training devices

25 are provided at their respective handle portion with

electrodes for determining the body fat ratio of a trainee.



exercise corresponding to a predeterm ned anount of exercise or a consuned
calorific value. Sonme of such training devices 25 are provided at their
respective handle portion with el ectrodes$ for determ ning the body fat
ratio of a trainee. 3 Wth the aforenenti oned passoneter the user can know
an anount of exercise or consuned calorific value based on the nunber of
steps counted and is allowed to do exercise such as wal king in accordance
with a target anount of exercise or the 5 |ike; however, the user cannot
know a change in fat Witbhitheoafohemeroicbnesh passolmg t&h ethex arsers care knowed.
Since it is considered that the so-called abdom nal visceral fat, which is
body fat ofanhamoypte itlletenegseoori aorsueed argjard fdcdvahee rbgased phertdle
portions in an abdom nal 10 part of a human body, is closely correl ated
with adult ndnbernses stebs ltouhited, and dby i alklavegshliioe dof epétaise nguch as
I nformati on about such abdom nal visceral fat, in particular, of body fat
i s now demawatking hin sagadanceowith cantvarge torraiounddpff exedet se mmithge 15
device is nerely capable of determning a body fat ratio or the like on a
whol e bddy bikés Hewevesr ndthecapeabl camfiobkrwianghangeoimefabvnimbuoig dat
focused on the visceral part, in particular, of a human body. Thus, a
devi ce has bernbodyrecalskd byl ¢hei exenphdd enedsudetdai ni ng such i nformati on
about fat 20 focused on the visceral part of a hunman body. It has been
desired that such a ddwicee iteisf cotmidemragl thate thiei sb-callayd ataionimeilvi dual
to carry it in everyday life but not a | arge

visceral fat, which is body fat of the type adhering to

) internal organs and their peripheral portions in an abdominal
10 part of a human body, is closely correlated with adult
diseases and the like, a device capable of obtaining
information about such abdominal visceral fat, in particular,
of body fat is now demanded.
The aforementioned conventional body fat determining
15 device 1is merely capable of determining a body fat ratio or
the like on a whole body basis but is not capable of obtaining
information about fat focused on the visceral part, in
) particular, of a human body. Thus, a device has been demanded
which 1is capable of obtalning such information about fat
20 focused on the visceral part of a human body. It has been
desired that such a device be of the handy type which allows
an individual to carry it in everyday life but not a large
scale instrument to be installed in a sports center or the
like.
25 Accordingly, it 1s an object of the present

invention to provide a device which is capable of determining



scale instrunent to be installed in a sports center or the Ilike. 25
Accordingly, it is an object of the present invention to provide a device
which is capable of determning 4 the amdunt of exercise done in wal king or
| i ke exercise while obtaining quantitative information about visceral fat
in the abdom nal part of a subject and which can be used handily as
carried with the subject every day. ) 5 D sclosure of Invention A visceral
fat determning device with a step counting function according to the
present invtheiamount ofoeieygied dord irhatalkima by Likeecexerdime adtideni ni ng
device has step counting neans for counting the nunber of steps involved
in exerci sebtaishings quandilitgtdyeeinfomatiyre @boudinsriacernah froidyln dheped
portable; the visceral fat determ ning device allows entry of 15 body data
of the subjabdomirdludiany oife anaibject zndiwhilnh canbpecusedihariily wEise
circunferential size of a trunk part of the subject; the visceral fat
det er m ni ngcaeried wisth dhebisgbgect cdneryniday .quantitative i nformati on about
abdom nal visceral 20 fat of the subject through a conputation of the body
data based on a predeterm ned conputing fornula;
Disclosure of Invention
A visceral fat determining device with a step
counting function according to the present invention is
) configured such that:
10 the visceral fat determining device has step
counting means for counting the number of steps involved in
exercise such as walking done by a subject, and a main body
shaped portable;
the visceral fat determining device allows entry of
15 ©body data of the subject including the waist size of the
subject, which is the circumferential size of a trunk part of
the subject;
) the visceral fat determining device is capable of
obtaining quantitative information about abdominal visceral
20 fat of the subject through a computation of the body data
based on a predetermined computing formula;
the visceral fat determining device has display
means for displaying results of determinations obtained;
the computation based on the computing formula for

25 obtaining the quantitative information about abdominal

visceral fat of the subject is performed using data including



the visceral fat determ ning device has display neans for displaying
results of determ nations obtained; the conputation based on the conputing
formula for 25 obtaining the quantitati®e informati on about abdoni nal
visceral fat of the subject is perforned using data including 5 the wai st
size of the subject; and the display neans is capable of displaying at
| east the nunber of steps counted by the step counting neans. The vi sceral
fat determning device with a step 5 counting function thus configured
accor di ng t Sheneaistesdime ofnkbat suhlect casdbl e of determ ning the anount of
exercise involved in exercise such as wal king represented through step
count data as wel | aghef ddspiayi meprfidis icapebte pPhAf displaying atodeashe
abdom nal visceral fat of a subject based on the 10 wai st size of the
subj ect. Si kbe nwebexr ofeisdiepsarodbted ity sdep ceuntihgameansy counti ng
function according to the present invention is shaped portable so that the
subj ect can carry it Thevyigcangl fak dategminingadevdcerwith iy sdewi ce is
capabl e of determ ning the anmobunt of exercise involved in exercise such 15
as wal kithg saunbingifiunegigrafhusaceonfiguriesd medondiagotc the prsdsdmti nal
visceral fat of the subject readily at any tine. If the abdom nal viscera
fat i s neasdnvenbidroris aapabiiecprf datamiqinchdheulbmovntcafl dreneise
guantitative informati on about a change in visceral fat caused by exercise
such as wal khviglvea rigndidercdiseanychi ag walkiing: mepiresantdét thrudngtepvi ce
with a ste

pcount data as well as of obtalning quantitative information

) about the abdominal visceral fat of a subject based on the

10 waist size of the subject. Since the visceral fat determining
device with a step counting function according to the present
invention is shaped portable so that the subject can carry it
every day, the visceral fat determining device is capable of
determining the amount of exercise involved in exercise such

15 as walking and obtaining quantitative information about the
abdominal visceral fat of the subject readily at any time. If
the abdominal visceral fat is measured before and after
walking, the subject can know quantitative information about a
change in visceral fat caused by exercise such as walking

20 readily at any time.

A visceral fat determining device with a step
counting function according to the present invention may bé
configured such that:

the visceral fat determining device has step

25 counting means for counting the number of steps involved in

exerclse such as walking done by a subject, and a main body



counting function according to the present invention nmay be configured
such that: the visceral fat determ ning device has step 25 counting neans
for counting the nunber of steps involve& in exercise such as wal ki ng done
by a subject, and a nain body 6 shaped portable; the visceral fat
determ ning device allows entry of body data of the subject including the
wai st size of the subject, which is the circunferential size of a trunk
part of 5 the subject; the visceral fat determ ning device is capable of
det er mi ni ngshaped®daritadlevi sceral fat cross-sectional area of the subject
t hrough a conputation of the body data based on a predeterm ned conputing
formul a; 10 the vi scéhgl vigcedal efat Metpmdniog flevide splbgws remdmy DEr
di splaying results of determ nations obtained; the conmputation based on the
conput i ng fbedul datarof ddecspbdeny iheludidwnithel waistesdkefaf the
cross-sectional area of the subject is performed using data including the
wai st si ze $8bpect hevhsiglh dst the checumigrefdtial sidet b€ di tphmly pmanofi s
capabl e of displaying at |east the nunber of steps counted by the step
count i nd nedhe. sabiteati;sceral fat determining device with a step counting
function thus configured according to the present 20 invention is capable
of determining the arkbenvisteradrtatedetemdinind devigerts seapakdie af wal ki ng
represented through step
determining an abdominal visceral fat cross-sectional area of
the subject through a computation of the body data based on a
} predetermined computing formula;
10 the visceral fat determining device has display
means for displaying results of determinations obtained;
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area of
the subject 1s performed using data including the waist size
15 of the subject as the body data; and
the display means is capable of displaying at least
the number of steps counted by the step counting means.
The visceral fat determining device with a step
counting function thus configured according to the present
20 invention is capable of determining the amount of exercise
involved in exercise such as walking represented through step-
count data as well as of determining an abdominal visceral fat
cross-~-sectional area which is closely correlated with the
amount of visceral fat as quantitative information about the
25 abdominal visceral fat of a subject based on the walst size of

the subject.



count data as well as of determ ning an abdom nal visceral fat
cross-sectional area which is closely correlated wwth the anount of
visceral fat as quantitative information7about the 25 abdom nal visceral

fat of a subject based on the waist size of the subject. 7 Since the
visceral fat determning device with a step counting function according to
this configuration of the present invention is shaped portable so that the
subject can carry it every day, the visceral fat determ ning device is 5
capabl e of det er m ni fdnchetheovhsceralefatcdesermiplvediévicewditbi se such as
wal ki ng and the abdom nal visceral fat cross- sectional area of the subject
readi |y at @bs§pt¢onnting fhactipuoateerdisisdeor hisaconfbgeratian ofalther ea of
the subject is determ ned before and after wal king, the subject can know
10 quant it apregenhfinvientiion idboshapedporjibile shethatcthal sibkjectcsased by
exerci se such as walking readily at any tinme. A visceral fat determning
devi ce wit hcarsy et eveunt day.f thet vibscenald fatcdeteyguining uddvideatlis t he
visceral fat determ ning device is capable of 15 storing step-count data
obt ai ned bycaprble qf dedetrinigingabhe amehntthefveserchbef fveltest dinni ng
device has visceral fat change conputing nmeans for performng a

conput at i onexeréisrl suchcagnyalkingbadi the abdomdnal viscerakstalectrossal
area relative 20 to the step-count data based on a first abdom nal viscera
fat cross-sectionml ayeg@aofiethensvelechrrrafily etnpuyatime. bafethen

abdominal visceral fat cross-sectional area of the subject is
) determined before and after walking, the subject can know
10 quantitative information about a change in the visceral fat
caused by exercise such as walking readily at any time.
A visceral fat determining device with a step
counting function may be configured such that:
the visceral fat determining device is capable of
15 storing step-count data obtained by the step counting means;
and
the visceral fat determining device has visceral fat
J change computing means for performing a computation to find a
change in abdominal visceral fat cross-sectional area relative
20 to the step-count data based on a first abdominal visceral fat
cross-sectional area determined through a computation based on
first body data, step-count data obtained by the step counting
means after the first abdominal visceral fat cross-sectional
area 1is determined, and a second abdominal visceral fat cross-
25 sectlional area determined thereafter through a computation

based on second body data.



first body data, step-count data obtained by the step counting neans after
the first abdom nal visceral fat cross-sectional area is determned, and a
second abdom nal visceral fat cross 25 s&ctional area determ ned thereafter
t hrough a conputati on based on second body data. 8 The visceral fat
determ ning device with a step counting function thus configured accordi ng
to the present invention is capable of conputing and estimating a change
in abdom nal visceral fat cross-sectional area determined from5 the first
and second abdoni nal Thesvésaerahtfat cistesminiogafleviceasi thetaerstieped bef ore
and after exercise such as walking as a change relative to the anount of
exerci se repoaseingdunctitbs thtiepeontfidurt acrbrdingdtbythdeprdsmtcount i ng
means. This allows a subject to appreciate the effect of exercise such as
10 wal ki ng imvewmtisomiisy capdbienaf eompeting faud estématingly.chidrge in
conputation for determ ning a change in abdom nal visceral fat relative to
st ep- count abdemingl iviccetel fahdcrngss-skdfiomaicerea detemimdd firomer al f at
cross-sectional area which is the difference between the first abdom nal
15 vi scér al thatfirsts akececond| abdeninal tiwregadofidtabdoss neectiamader al f at
cross-sectional area and finding the ratio of the difference in abdom nal
vi sceral fatreassdietmmiinedabefiore and afiestexercdaat sdah aas Graldkimigsas t he
conput ati on may include determ ning the anmount of exercise such as a
wal ki ng di séavhhang® fel@biyveepocbbat aneint ofd ekerding tépreséniedibyt the
difference in abdom nal visceral fat cross-sectional area to the anount
step-count data obtained by the step counting means. This

) allows a subject to appreciate the effect of exercise such as
10 walking in consuming abdominal visceral fat more clearly.

The computation for determining a change in
abdominal visceral fat relative to step-count data may include
finding a difference in abdominal visceral fat cross-sectional
area which 1s the difference between the first abdominal

15 visceral fat cross-sectional area and the second abdominal
visceral fat cross-sectional area and finding the ratio of the
difference in abdominal visceral fat cross-sectional area to

} the step-count data. Otherwise, the computation may include
determining the amount of exercise such as a walking distance

20 from step-count data and finding the ratio of the difference
in abdominal visceral fat cross-sectional area to the amount
of exercise. Still otherwise, the computation may include
determining a visceral fat amount corresponding to the
difference in abdominal visceral fat cross-sectional area and

25 finding the ratio of the visceral fat amount to a consumed

calorific value determined from the step-count data. Such



of exercise. Still otherw se, the conputation may include determning a
visceral fat anpunt corresponding to the difference in abdom nal viscera
fat cross-sectional area and 25 finding Bhe ratio of the visceral fat
amount to a consunmed calorific value determ ned fromthe step-count data.
Such 9 conputations for determining a change in abdom nal visceral fat
relative to step-count data include various conputations for evaluating
t he change in abdom nal visceral fat relative to the anmount of exercise
det er m ned ¢emputatiianse foregetevminbngia changgetinr abdeminal chisugaraln
abdom nal visceral fat cross- sectional area before and after exercise such
as wal ki ng fabrreldlve ftioe stapectanthvedata Hmdliudet vabiows nedmpui tsdsioals f at
cross- sectional area and the second abdom nal visceral fat cross-
sectional afen.evdludtdng d$ber chahge etarduminad sdscersald fdat aeliadyive
counting function may conprise: visceral fat determ nation instructing
nmeans for tostheacnagnt lbé deeeciseale terminead dabedson ative ne ey - counter al
fat cross-sectional area through the conputation based on the 15 first body
dat a and t héatketley Metatriminiog ahehamgonih aidiominall viscexalhlfdtatcross-
cross-sectional area through the conputation based on the second body
dat a; and sseptionalt ianpasbefore nand Lzl iery eremed seosuch ned rmctking tftwrem
starting of counting of step-count data when 20 the term nation of the
conput at i ontherdiffegranas bgtwhenfthetfirdid@tdoninal seksedrdlatfats cesset ed,
wher ei n:

sectional area and the second abdominal visceral fat cross-

} sectional area.
10 The visceral fat determining device with a step
counting function may comprise:
| visceral fat determination instructing means for
instructing the determination of the first abdominal visceral
fat cross-sectional area through the computation based on the
15 first body data and the determinafion of the second abdominal
visceral fat cross-sectional area through the computation
based on the second body data; and
) step counting start instructing means for
instructing the starting of counting of step-count data when
20 the termination of the computation for determining the first
abdominal visceral fat is detected, wherein:
when the termination of the step counting by the
step counting means is detected, the visceral fat
determination instructing means instructs the determination of
25 the second abdominal visceral fat cross-sectional area; and

the visceral fat change computing means performs



when the termnation of the step counting by the step counting neans is
detected, the visceral fat determ nation instructing nmeans instructs the
determ nation of 25 the second abdom nall®i sceral fat cross-sectional area;
and the visceral fat change computing neans perfornms 10 conputation for
determ ning the change in abdom nal visceral fat relative to the
step-count data based on the first and second abdom nal visceral fat
cross-sectional areas determ ned and the step-count data. 5 Wth this
confi gur at i computatsiqgrosEimhideteomining vihe tdiardet dnmahdombmabfvidwerfalr st
abdom nal visceral fat cross- sectional area before the starting of
exerci se sutat aselwtiveng,o tthe sbeptcognbfdate pasednondbtbhe ffrsxemd se such
as wal king and the determi nation of the second abdom nal visceral fat 10
Cross-sect i seedndraaianiinal wviscexal cfae cmissHdectionhdusreny dypesmatined
error and the like and, hence, the determnation of a change in abdom nal
vi sceral faandruss-sexpgicmmit daka. rel ative to exercise such as wal ki ng can
be made reliable. The visceral fat change conputing neans may be 15
configursed to perfor MiZzhchpat adbnfigussEiobontt Hes pospiltlrinto addiievieo find a
calorific value consuned by exercise such as wal king done by the subject
as well as thefdetemminacemnaloff dhe £imsumibdaninadt voscabathfats crodsange in
abdom nal visceral fat relative to the consunmed calorific value as the
change i n 28eabtomahaired defioxk thée stantinve dfb exesrcibepsuchings dedkinki S
configuration is adapted to find a consuned calorific value as

the counting of step-count data of exercise such as walking

) and the determination of the second abdominal visceral fat

10 cross-sectional area after the exercise reliably without any
operation error and the like and, hence, the determination of
a change in abdominal visceral fat cross-sectlional area
relative to exercise such as walking can be made reliable.

The visceral fat change computing means may be

15 configured to perform a computation based on the step-count
data to find a calorific value consumed by exercise such as
walking done by the subject as well as to find a visceral fat
consumption ratio, which i1s a change in abdominal visceral fat
relative to the consumed calorific value as the change in

20 abdominal visceral fat relative to the step-count data. This
configuration 1s adapted to find a consumed calorific value as
an amount of exercise corresponding to the number of steps
based on the step-count data and, hence, the subject can
appreclate a change in abdominal visceral fat relativé to a

25 consumed calorific value represented as an amount of energy.

This configuration is convenient because a change in abdominal



an amount of exercise corresponding to the nunber of steps based on the

st ep-count data and, hence, the subject can appreciate a change in

abdom nal visceral fat relative to a 25 Xonsuned calorific val ue
represented as an anmount of energy. This configuration is convenient
because a change in abdom nal 11 visceral fat can be made to clearly
correspond to intake foods or the |like through the consuned calorific

val ue. The visceral fat determning device with a step counting function,
whi ch is capb$teralf fikdt @an benpade comsuirmarlys coairespbnd val iretaked faods
visceral fat consunption ratio as results of exercise such as wal ki ng done
by the subj ertthersblkehdhgomighg thedcornsumed wadmnifiof vahee st ri de and wei ght
of the subject, wherein the visceral fat change conputing nmeans is capable
10 of finding the cofhenwdsceratifat dedlamiadngt Hevicecettdl & attep
consunption rati o based on the step-count data obtained and the stride and
wei ght ent ecedntufng Hirttijonct whibhsis crdpahireatofodeitermapitd ea cfordktmedmi ni ng
a consuned calorific value, which is an anmount of energy 15 consumed by
exer ci sé sucalersiffat kialgpedemd byviseesab|fadt consumpsibnxeatib #sance, from
the step-count data and the stride and weight data entered of the subject.
The vi scer areswults cohaxyerdise suchoas armlieifododefl rigm thee sabgjectpdmay
calorific value thus determ ned and the change in abdom nal visceral fat.
20 The vi scee atorffkguistderto @ildgwdentce aoff ttthen stirdde endrweight wifctthen,

which is capable of determning a consuned
subject, wherein

) the visceral fat change computing means is capable
10 of finding the consumed calorific value and the visceral fat
consumption ratio based on the step-count data obtained and
the stride and weight entered of the subject.
This configuration is capable of determining a
consumed calorific value, which 1s an amount of energy
15 consumed by exercise such as walking done by the subject over
a fixed distance, from the step-count data and the stride and
welght data entered of the subject. The visceral fat
) consumptlon ratio can be found from the consumed calorific
value thus determined and the change in abdominal visceral fat.
20 The visceral fat determining device with a step
counting function, which 1s capable of determining a consumed
calorific value and a visceral fat consumption ratio as
results of exercise such as walking done by the subject, may
be configured to be capable of storing the visceral fat
25 consumption ratio as well as of performing a computation to

estimate the consumed calorific value from the visceral fat



calorific value and a visceral fat consunption ratio as results of
exerci se such as wal king done by the subject, nay be configured to be
capabl e of storing the visceral fat 25 céhsunption ratio as well as of
perform ng a conputation to estinmate the consuned calorific value fromthe
visceral fat 12 consunption ratio and the anount of the change in abdom na
visceral fat found fromthe first and second abdom nal visceral fat
cross-sectional areas determ ned. Alternatively, the visceral fat

det er mi ni ngcersRt I®N)rEtie gndptheuvanduns fofndhieoghantechn i abdapdalalle of
determning a consuned calorific value and a visceral fat consunption

rati o as revisceraf fatefound fyom bke flnsth@ndosecbpdt Aedominglect, may be
configured to be capable of storing the visceral fat consunption ratio as
wel | as of piseexad f@ta crossospationadh areassdeverminhd. anount of the change
I n abdom nal visceral fat fromthe visceral fat consunption ratio and the
consuned cal ori fic valtierdativeilvedtheagdgcemaihfatt dptevuiningddesice

determ ned. The visceral fat consunption ratio to be determined 15 is a
rate of Sconwlbieda dfEniceaintdngcénatction, pdvich flisxedpabheurf defteemdndnge
converted to a consuned calorific value and is inherent to the
constituti oa efnsimeddialiogdficsubileetanda oisiceraddfat nadnsumpddionl f at
consunption ratio is determ ned, determ nation of a calorific value
consuned byratiexas glesaldls| ofis ewerchse i suchofast walkdpgndoné bgntheed

abdonmi nal visceral fat fromthe consuned calorific value thus determ ned
subject, may be configured to be capable of storing the

) visceral fat consumption ratio as well as of performing a

10 computation to estimate the amount of the change in abdominal
visceral fat from the visceral fat consumption ratio and the
consumed calorific value determined based on the step-count
data determined.

The visceral fat consumption ratio to be determined

15 is a rate of consumed abdominal visceral fat per a fixed
amount of exercise converted to a consumed calorific value and
1s inherent to the constitutlion of an individual subject.
Once the abdominal visceral fat consumption ratio is
determined, determination of a calorific value consumed by

20 exercise allows estimation of the amount of consumed abdominal
visceral fat from the consumed calorific value thus determined
and the abdominal visceral fat consumption ratio.
Alternatively, if a change in abdominal visceral fat as a
result of consumption of abdominal visceral fat is determined,

25 it is possible to estimate a consumed calorific value from the

change in abdominal visceral fat thus determined and the



and the abdom nal visceral fat consunption ratio. Alternatively, if a
change in abdom nal visceral fat as a result of consunption of abdom na
visceral fat is determned, 25 it is poseible to estimte a consuned
calorific value fromthe change in abdom nal visceral fat thus determ ned
and the 13 visceral fat consunption ratio. The visceral fat determ ning
device with a step counting function, which is capable of determning a
consuned calorific value and a visceral fat consunption ratio as 5 results
of exerci seviscéralk fisdl kongudphiobyratio subj ect, may be configured to be
capabl e of storing the consuned calorific value and the visceral fat
consunption ratio; afftet idseesakrfat fddtecimdndegcdeaepite ngitlteanstiep capabl e
of finding a steps count, a wal king di stance and a consuned 10 calorific
val ue whi chcaurt ireedauicttdooonwhireh algi capatiler gét deteuminibhg va soasamefat
based on the step-count data, the consuned calorific value stored and the
vi sceral fataleniSicmalue eatli 8 viscexrhl \Wath conissmpbhédngoatio as t he subj ect
can know a steps 15 count, a wal king di stance and a consuned calorific
val ue Wi chresuktseslexketrcisensuak as gralkkingrdone &y diigomsubdect| seay al f at
established as a target value if the subject wants to consune the given
anount of abeooomzdguriesic &oabef aapabhe soff Grforgmgathencossened exalextifhecause
such a steps count or the 20 |like can serve as a neasure of exercise such
as wal ki ng. vahee \arst dhal viistedalefat nconpwiptiion wathoa anép
the visceral fat change computing means is capable
) of finding a steps count, a walking distance and a consumed
10 calorific value which are needed to consume a given target
amount of visceral fat based on the step-count data, the
consumed calorific value stored and the visceral fat
consumption ratio stored.
With this configuration the subject can know a steps
15 count, a walking distance and a consumed calorific value which
are needed to consume a given amount of abdominal visceral fat
established as a target value if the subject wants to consume
,} the given amount of abdominal visceral fat. This
configuration 1s convenient because such a steps count or the
20 like can serve as a measure of exerclse such as walking.
The visceral fat determining device with a step
counting function, which is capable of storing the stride and
weight of the subject, may be configured to be capable of
measuring a time period elapsed after starting of step

25 counting by the step counting means, wherein

the visceral fat change computing means is



counting function, which is capable of storing the stride and weight of
the subject, may be configured to be capable of neasuring a tinme period
el apsed after starting of step 25 countildy by the step counting neans,
wherein the visceral fat change conmputing nmeans is 14 configured to
determ ne a distance the subject travels from the step-count data and the
stride, and an average traveling speed fromthe distance of the travel and
the tine period taken by the travel as well as to deternmine a calorific
val ue 5 consomtfigiwed Ho dederiibesadibstarnue dher agbjectvetavelsfeed. The
visceral fat determning device with a step counting function, which is
capabl e of theestéprcupnthdatai snér the f sitricdensamdt annavetrage tmwavedidng
configured to be capable of: 10 nmeasuring a tine period el apsed after
starting of speedpfxaurthendibyanhbe sf ethe cdumaviedlgandanbe ahiine ghexrimdani ng
abdom nal visceral fat cross-sectional areas at predetermined tine
I nterval s atakenshurthendraived apewell cakitul defteeménei secakonchfias vadliki ng;
15 conparing the abdom nal visceral fat cross-sectional areas determ ned
at the predetmsuneddit ithe travelabasedidn tthe averageabdavehihg wWpeedr.al fat
cross-sectional area sequentially and neasuring a tinme period until a
di fference between t |Thef visterbtofahaletamdaiag flavice osktlsectstepal ar ea
and any one 20 of the abdom nal visceral fat cross-sectional areas
det er m ned cauntimg pfuddtionni whilchi e capablealos detdeminimgl, thdier eby
visceral fat consumption ratio, may be configured to be
) capable of:
10 measuring a time period elapsed after starting of
step counting by the step counting means and determining
abdominal visceral fat cross-sectional areas at predetermined
time intervals after starting of a specific kind of exercise

such as walking:;

15 comparing the abdominal visceral fat cross-sectional
areas determined at the predetermined time intervals with the
first abdominal visceral fat cross-sectional area sequentially

) and measuring a time period until a difference between the
first abdominal visceral fat cross-sectional area and any one

20 of the abdominal visceral fat cross-sectional areas determined
at the predetermined time intervals 1s detected, thereby
measuring a time period from the starting of the specific kind
of exercise until combustion of visceral fat starts;

storing a visceral fat combustion starting time
25 period which 1s a time period elapsed until the starting of

the visceral fat combustion; and



measuring a tinme period fromthe starting of the specific kind of exercise
until conbustion of visceral fat starts; storing a visceral fat conbustion
starting time 25 period which is a tinmelperiod elapsed until the starting
of the visceral fat conbustion; and 15 performng a conputation to find a
consuned calorific value consuned by exercise such as wal king done by the
subj ect based on step-count data obtained by the step counting neans after
| apse of the visceral fat consunption 5 starting tine period fromthe
starting of the speciperfokmingd cemmrtstsonate dénédrai eomsumedorrect ed
visceral fat consunption ratio as a change in abdom nal visceral fat
rel ative tocalerifigsuainge cahsunédcby adxexrcimes sichnds Witlkindidone sker al
fat determning device with a 10 step counting function it is possible to
det ermi ne athe sswhigct flasedonsusbep orount idateclobtainedoby e ssirapd
calorific value consunmed by exercise such as wal king done by the subject
based on t heowneing megrnsdatfievblapsedofhifthe wiscesndr fahgcaisummisinpt i on of
t he abdomi nal visceral fat itself, or after 15 | apse of the visceral fat
consunptdi onstartinggtinenpepdoiofirom Cdns strEttdmgo Pt hbe aspecd fildt kiinsic efal
fat of a human body starts not just after the starting of exercise such as
wal ki ng but ex¢xetse Ak deftexminingi & cormeqimd vdstevalt fist comsunptdoof
consunption of glycogen and the |like stored in the 20 hunan body.
Accor di ngl yratio oxe avasitangeoiknabdeminabsvicmeral fatcoedatixde ctad dihief i ¢
value or the like corresponding to a

consumed calorific value thus found.

) With this visceral fat determining device with a

10 step counting function it is possible to determine a visceral
fat consumption ratio relative to a consumed calorific value
consumed by exercise such as walking done by the subject
based on the step-count data obtained after the starting of
consumption of the abdominal visceral fat itself, or after

15 lapse of the visceral fat consumption starting time period.

Consumption of the abdominal visceral fat of a human

body starts not just after the starting of exercise such as
walking but after lapse of a certain time period from the
starting of consumption of glycogen and the like stored in the

20 human body. Accordingly, if one wants to know a steps count,
a consumed calorific value or the like corresponding to a
direct consumption of the abdominal visceral fat itself, it is
necessary to know a steps count, a consumed calorific value or
the like after the starting of consumption of the abdominal

25 visceral fat itself according to the consumption mechanism of

a human body. The certain time period up to the starting of



di rect consunption of the abdom nal visceral fat itself, it is necessary
to know a steps count, a consuned calorific value or the like after the
starting of consunption of the abdom nall®5 visceral fat itself according
to the consunpti on nechani smof a human body. The certain tinme period up
to the starting of 16 consunption of the abdom nal visceral fat itself is
an inherent one that is dependent on the kind of exercise such as
wal ki ng, running or the |like and the constitution or the like of a
subj ect. 5 domsunpltiomloff dhedebdomimahgvisadrad fathitselfpls caunti ng
function of this configuration is capable of neasuring such a certain tine
peri od as thehérent oraidthadnissdependent iore ther kdad 6ft exerdiesd atuch as
conmbustion starting period is measured, the visceral fat determ ning
devi ce 10 deatkimgmesrunmciory ect thevlitkerand ftiie constiptutbon rar i theaslike
change in abdomi nal visceral fat relative to a consuned calorific value
consuned afofralsgsieaf. the visceral fat consunption starting tine period.
From such a corrected visceral fat consunption ratio one can know t he
change i5n 15 abdomi ndheviviseerdl f2dt rdd taermiming tibeicensltted cetleprific
val ue connected with direct consunption of the abdom nal visceral fat
itsel f. Theceounting|furatidet efnthisgcomfigeratiifdn dsstcaepabeunt i ng functi on,
which is capable of determning the 20 visceral fat consunption ratio, my
be confi gursehswringcudic a sectate Vhheicpexfiod ssethe fat camsuswtpitdron rati os
as results of

starting time period. After the fat combustion starting

) period is measured, the visceral fat determining device

10 determines a corrected visceral fat consumption ratio as a
change in abdominal visceral fat relative to a consumed
calorific value consumed after lapse of the visceral fat
consumption starting time period. From such a corrected
visceral fat consumption ratio one can know the change in

15 abdominal visceral fat relative to the consumed calorific
value connected with direct consumption of the abdominal
visceral fat itself.

The visceral fat determining device with a step

counting function, which is capable of determining the

20 visceral fat consumption ratio, may be configured to f£ind the
average value of visceral fat consumption ratios as results of
determination performed plural times or to find the cumulative
sum of the visceral fat consumption ratios as results of
determination performed plural times.

25 Alternatively, the visceral fat determining device

with a step counting function, which is capable of determining



determ nation performed plural times or to find the cunulative sumof the
visceral fat consunption ratios as results of determ nation perforned
plural tines. 25 Alternatively, the viscétal fat determining device wth a
step counting function, which is capable of determning 17 the corrected
visceral fat consunption ratio, may be configured to find the average
val ue of corrected visceral fat consunption ratios as results of
determ nation performed plural tines or to find the cumul ati ve sum of the
correct ed 5the szarrgctiest vdsoerapt fah censumption agiios mdy de er mi nati on
performed plural tinmes. The visceral fat determ ning device with a step
count i ng fusenfiguraditeh filadc fhabaeenggealatade wingorhecteddoldgexdaly fater al
fat cross-sectional area of the subject, 10 nmay be configured such that:
t he conput i eensumptiion fratidst esnreswits of dederindaltion sperfdrnfest
cross-sectional area of the subject is created by statistical processing
of corr el at Pbarabdtimesn cac tteafind sthe dumflatimeosumseft thmatormrestedof a
| ar ge nunber of human bodi es as 15 sanples that are neasured by tonography
on the &doviscgrgarfiar cohsumpthomaration es aedulddy ol adetexfmirtet llomman
bodi es as the sanples; and the conputation based on the conputing fornula
for deternperforndtt pdivdad fdmesi sceral fat cross-sectional area is 20
performed using data including the wai st size of the subject. The visceral
fat determ ni ng devi Fhenviigcaral efat determining device with a step
counting function, which is capable of determining the
) abdominal visceral fat cross-sectional area of the subject,
10 may be configured such that:
the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject 1s created by
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
15 samples that are measured by tomography on the abdominal parts
of the human bodies and body data of the human bodies as the
samples; and
} the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
20 performed using data including the wailst size of the subject.
The visceral fat determining device with a step
counting function, which is capable of determining the
abdominal visceral fat cross-sectlonal area of the subject,
may be configured to allow entry of body data of the subject
25 1ncluding the waist size, height and weight of the subject,

the waist size being the circumferential size of a trunk part



counting function, which is capable of determ ning the abdom nal visceral
fat cross-sectional area of the subject, my be configured to allow entry
of body data of the subject 25 includindgl& he waist size, height and wei ght
of the subject, the waist size being the circunferential size of a trunk
part 18 of the subject, wherein: the conputing fornula for determ ning the
abdom nal visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral 5 fat
cross- sect i ofiathereadsjegft ,awhergénnunber of human bodi es as sanpl es that
are neasured by tonography on the abdom nal parts of the human bodi es and
body data of the hundhebodmputisgtfrrmuanfioss Jedpdmihing ortputakidominhdsed on
the conputing fornula for 10 determ ning the abdom nal visceral fat
cross-sect i vhetemalef£ats crpestseotiionsl raredatof ithel sdbyget his vrieritesi bg of
the subject and a BM found fromthe height and wei ght of the subject. The
vi sceral fastattisrital prodesistagwf hcarrelsl onsu beitvgeh uact ualn visvesiali s
capabl e of determ ning the 15 abdom nal visceral fat cross-sectional area
of the subjgat,crmsstseatdohiaguaedas cofild dwireret nymbbrbofyhdsdrn tafdilelse as
subject including the waist size, height, weight and abdom nal
subcut aneousahpled hildnese okatheed uly eximodgraphyaioat the zabddmina]. tplagts
circunferential size of a trunk part of the subject, 20 wherein: the
conput i ng f of nthe Huwand diodieisnang body alsd@riafalthe human bodies as the
samples; and
) the computation based on the computing formula for
10 determining the abdominal visceral fat cross-sectional area is
performed using data including the wailst size of the subject
and a BMI found from the height and weight of the subject.
The visceral fat determining device with a
step counting function, which is capable of determining the
15 abdominal visceral fat cross-sectional area of the subject,
may be configured to allow entry of body data of the subject
including the waist size, height, weight and abdominal
_} subcutaneous fat thickness of the subject, the waist size
belng the circumferential size of a trunk part of the subject,

20 whereiln:
the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
25 samples that are measured by tomography on the abdominal parts

of the human bodies and body data of the human bodies as the



visceral fat cross-sectional area of the subject is created by statistical
processi ng of correl ati ons between actual visceral fat cross-sectional
areas of a large nunber of human bodi es ¥ 25 sanples that are neasured by
t onography on the abdom nal parts of the human bodi es and body data of the
human bodi es as the 19 sanples; and the conputation based on the conputing
formula for determning the abdom nal visceral fat cross-sectional area is
performed using data including the wai st size of the subject, 5 a BM found
fromthe hesghnplesyd amdi ght of the subject and the abdom nal subcutaneous
fat thickness. The visceral fat determning device wwth a step counting
function, which is c&pebkcempatatien haseaiyonhéheabdoputinhg Vvicerlal £bat
cross-sectional area of the subject, 10 may have body fat ratio nmeasurenent
means capabfietefmirdiaige rhlieniabdombnabodisdeartalr fato cobsshsestigrexit dresedson
the inpedance of the body of the subject that is neasured via electrodes
br ought i nt pecfontmest usinlg deta haciuding Hhebomyl stf sikzbeos uthee ctub jeketr, ei n:
15 the conputing fornmula for determ ning the abdom nal visceral fat
Cross- séct i anBMI af@mdffriolme thebhetght sard ewtightbpf that ssbject guwdothesi ng
of correl ations between actual visceral fat cross-sectional areas of a
| ar ge nunbeabddminaiarsubatitesecass fahpthelcknests.are neasured by tonography on
t he abdomi nal parts 20 of the human bodi es and body data of the human
bodi es as the sanpl &be shdceral fat determining device with a step

counting function, which is capable of determining the

) abdominal visceral fat cross-sectional area of the subject,
10 may have body fat ratlio measurement means capable of

determining the body fat ratio of the subject based on the

impedance of the body of the subject that is measured via

electrodes brought into contact with terminals of the body of

the subject, wherein:

15 the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral

,) fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts

20 of the human bodlies and body data of the human bodies as the
samples;: and

the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
performed using data including the waist size and body fat

25 ratio of the subject.

The visceral fat determining device with a step



t he conputation based on the conputing fornmula for determ ning the
abdom nal visceral fat cross-sectional area is perfornmed using data
i ncluding the wai st size and body fat 252@¢atio of the subject. The visceral
fat determning device with a step 20 counting function, which is capable
of determ ning the abdom nal visceral fat cross-sectional area of the
subject, nmay be configured to allow entry of body data of the subject
i ncluding the wai st size and abdom nal subcutaneous fat 5 thickness of the
subj ect, theowating siunctionngwhiieh tsrcapdhdecotfi determinbhgathe unk part of
the subject, and have body fat ratio nmeasurenent neans capabl e of
det er m ni ngabéemimodwifsgeradt fatotrobe-sadljionalbasred ofi the sulpjstdnce of
the body of the subject that is nmeasured via el ectrodes brought 10 into
contact w tmayebei caxiflguredhdobadjowf entey sufbjbedy, datlbeogi the tdub jeanput i ng
formula for determ ning the abdom nal visceral fat cross-sectional area of
t he subj ectinsledibed athebwaistasigei and ghdmeansilngubtutaneetatfains bet ween
actual visceral 15 fat cross-sectional areas of a |arge nunber of human
bodi es & thipkrass [vfi tivee smbgdectedthy wamipisdzley betnghthabdom nal parts
of the human bodi es and body data of the human bodies as the sanples; and
t he conput aciveounfemmhtdalt isdzeompuai hguhkrpardta offothe26ubigéet m anddpatviee
abdom nal visceral fat cross-sectional area is perforned using data
i ncl udi ng thedywefat mtdo meladomemeht means capable of determining the
body fat ratio of the subject based on the impedance of the
) body of the subject that is measured via electrodes brought
10 into contact with terminals of the body of the subject,
wherein:
the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral
15 fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts
of the human bodies and body data of the human bodles as the
} samples; and
the computation based on the computing formula for
20 determining the abdominal visceral fat cross-sectional area 1is
performed using data including the waist size, abdominal
subcutaneous fat thickness and body fat ratio of the subject.
The visceral fat determining device with a step
counting function, which is capable of determining the
25 abdominal visceral fat cross-sectional area of the subject,

may be configured to allow entry of body data of the subject



subcut aneous fat thickness and body fat ratio of the subject. The visceral
fat determning device with a step counting function, which is capabl e of
determining the 25 abdomi nal visceral fa%2lcross-sectional area of the
subject, may be configured to allow entry of body data of the subject 21
i ncludi ng the wai st size, height and wei ght of the subject, the waist size
being the circunferential size of a trunk part of the subject, and have
body fat ratio measurenent neans capable of determ ning the body fat ratio
of the subjircludingl theowaiht shpeddpetghtf andewbddhtodftthe ssifestt .t hat is
nmeasured via electrodes brought into contact with termnals of the body
of the subjthe walsl silze bhdngobhet¢cigcunfenendindr siiee eofii ai tunkhpart
abdom nal visceral fat cross-sectional area is created by statistical 10
processi ng of the raubiecinsandt haee bedy afatyiraddoamessurements resarts onal
areas of a |large nunber of human bodi es as sanples that are neasured by
t onogr aphy eapathke xfidetezmipingsthe hody fammatbhodoEsthedsiuihctddasedf t he
human bodi es as the sanples; and 15 the conputation based on the conputing
f or nul a 5f oronjethke mMimpedganceecofibtibei bedy Vo% cidrealsubdectr tiat sbe tmemmiredr ea i s
performed using data including the waist size of the subject, a BM found
fromt he hevigtekerntumieghbrofighheintdjcantacinwithetebotijaistof dthieo boflyt he
subj ect. 20 The visceral fat determining device with a step counting
function, wf cthe sswajesitl.ewbexdbner m ni ng t he
the computing formula for determining the abdominal
) visceral fat cross-sectional area is created by statistical
10 processing of correlations between actual visceral fat cross-
sectional areas of a large number of human bodies as samples
that are measured by tomography on the abdominal parts of the
human bodies and body data of the human bodies as the samples;

and

15 the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
performed using data including the waist size of the subject,
a BMI found from the height and weight of the subject, and the
body fat ratio of the subject.

20 The visceral fat determining device with a step
counting function, which is capable of determining the
abdominal visceral fat cross-sectional area of the subject,
may be configured to allow entry of body data of the subject
including the waist size, height, weight and abdominal

25 subcutaneous fat thickness of the subject, the walst size

being the circumferential size of a trunk part of the subject,



abdom nal visceral fat cross-sectional area of the subject, my be
configured to allow entry of body data of the subject including the waist
si ze, height, weight and abdomi nal 25 sud®utaneous fat thickness of the
subj ect, the waist size being the circunferential size of a trunk part of
the subject, 22 and have body fat ratio nmeasurenent neans capabl e of
determ ning the body fat ratio of the subject based on the i npedance of

t he body of the subject that is neasured via electrodes brought into
contact w t#nd ravendofiyofathrvabbeymedsurengnt seneccapahke edfh: t he
conputing fornmula for determ ning the abdom nal visceral fat

cross- sect i ¢eterninslnd Sher badydfay xatdd uf ddle spbieet sbagedforcdiheel at i ons
bet ween actual visceral fat cross- sectional areas of a |arge nunber of
human bodi etpedangmiafs the bhdy of ethe ssubisdth\thadtnbgrmehsursd e abdoni nal
parts of the human bodies and body data of the human bodies as the

sanpl es; anellet¢kradsspnneugbl batedcentadie widipdermgnadbs nof atHeprbody of
determ ning the abdom nal visceral fat cross-sectional area is 15 perforned
usi ng dat a thelsubirptthehgzedn: si ze of the subject, a BM found fromthe
hei ght and wei ght of the subject, and the abdom nal subcutaneous fat

t hi ckness and body f &her goimpubing Heormullg &or. deherninbeg dhe abddetleai ni ng
device with a step 20 counting function, which is capabl e of determ ning

t he abdoni néiseerglerfat farossrsestienal arda diegrepteficby ubfaicistical

processing of correlations between actual visceral fat cross-
) sectional areas of a large number of human bodies as samples
10 that are measured by tomography on the abdominal parts of the
human bodies and body data of the human bodies as the samples;
and
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
15 performed using data including the waist size of the subject,
a BMI found from the height and weight of the subject, and the
abdominal subcutaneous fat thickness and body fat ratio of the
) subject.
The visceral fat determining device with a step
20 counting function, which is capable of determining the
abdominal visceral fat cross-sectional area of the subject,
may have impedance measurement means capable of measuring the
impedance of the body of the subject via electrodes brought
into contact with terminals of the body of the subject,
25 wherein:

the computing formula for determining the abdominal



may have i npedance neasurenent neans capabl e of neasuring the inpedance of
the body of the subject via el ectrodes brought into contact wwth termnals
of the body of the subject, 25 wherein: 3he conputing fornmula for

determ ning the abdom nal 23 visceral fat cross-sectional area of the
subject is created by statistical processing of correl ations between
actual visceral fat cross-sectional areas of a |arge nunber of human
bodi es as sanples that are measured by tonography on the abdom nal parts 5
of the hunuyiseriial fald aresy-dactioial mrdamfh thedsublest tis creatsidedy and
t he conputation based on the conmputing fornmula for determ ning the

abdoni nal vétrEkstiidalt pnogessingt vHrepreglations petweensactizdahyidweral

i ncludi ng the wai st size of the subject 10 and the inpedance of the body of
t he subj ectfatfierodscmctiional dreas ndhiaglakge owmberhof humgn wwlies Ag
function, wherein the conputing fornula for finding the abdom nal visceral
fat cross-ssanplemlthateares measured by tomcuraphyceh phecalsdéminadf parts
correl ati ons between actual visceral 15 fat cross-sectional areas of a

| ar ge nidnbeof ofhérdnmarnh ddiddesasnd shody etattchaf &he huomsurkedins tasnddweaphy on
t he abdom nal parts of the human bodi es and body data of the human bodi es
as the sanpamplesmyange configured such that the conputation based on the
conmputing forrmula for determ ning the abdom nal visceral 20 fat
cross-sectional areathe gemputatton diaged atortheccovputimgnfdramsda dort he age

of the subject and/or a correction term based
determining the abdominal visceral fat cross-sectional area is

) performed using data including the waist size of the subject
10 and the lmpedance of the body of the subject.

The visceral fat determining device with a step
counting function, wherein the computing formula for finding
the abdominal visceral fat cross-sectional area is created by
statistical processing of correlations between actual visceral

15 fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts
of the human bodles and body data of the human bodies as the
samples, may be conflgured such that the computation based on
the computing formula for determining the abdominal visceral

20 fat cross-sectional area 1s performed using a correction term
based on the age of the subject and/or a correction term based

on the sex of the subject.

Brief Description of Drawings
25 Fig. 1 is a perspective view showing a visceral fat

determining device with a step counting function.



on the sex of the subject. 25 Brief Description of Drawings Fig. 1 is a
perspective view showng a visceral fat determning device with a step
counting function. 24 5 Fig. 2 is a blodd di agram of the visceral fat
determ ning device with a step counting function. Fig. 3 is a flow chart of
a visceral fat change conputation control routine. Fig. 4 is a flow chart
for determning a consuned calorific value froma wal ki ng speed. Best Mde
for Carrying Qut the Invention The best node for carrying out the present
invention 10 will b&idesérilBed Wack ddfagramc oft theiytscearalofat Fig. 1 is a
perspective view showng a visceral fat determning device wth a step
counti ng fudetémninimg idevdicearith a eftep ewbundiag functteral fat determ ning
device 10") as one enbodi nent of the present invention. As will be
described in detail, Filige 3518i acklew dhartdefermnivhsagralbviate change
configured to be capable of determinations in relation to visceral fat in
t he abdom ne¢mpytaticy condgofleroubinewl | as to have a function as an

i nstrument generally called "passoneter”. That is, the visceral fat
determ i ng device 16igs 420soé Hlawmh@anicifioandetewnliningrarivonsufied

performng determnations in relation to abdom nal visceral fat and step
calorific value from a walking speed.

Best Mode for Carrying Out the Invention
) The best mode for carrying out the present invention

10 will be described with reference to Figs. 1 to 4. Fig. 1 is a
perspective view showing a visceral fat determining device
with a step counting function 10 (hereinafter referred to as
"visceral fat determining device 10") as one embodiment of the
present invention. As will be described in detaill, the

15 visceral fat determining device 10 is configured to be capable
of determinations in relation to visceral fat in the abdominal

part of a subject as well as to have a function as an

e

Instrument generally called “passometer”.
That is, the visceral fat determining device 10 is
20 of a construction in which members for performing
determinations in relation to abdominal visceral fat and step
counting means functioning as a passometer are integrally
incorporated in a main body 1.
The visceral fat determining device 10 can be
25 carrled by a person in everyday life if the main body 1 is

attached to a belt tralned around the waist portion of



counting nmeans functioning as a passoneter are integrally incorporated in
a main body 1. The visceral fat determ ning device 10 can be 25 carried by
a person in everyday life if the main bo# 1 is attached to a belt trained
around the wai st portion of 25 clothing of the person by neans of a fitting
11. The main body 1 has a weight and size such as to allow the person to
carry the visceral fat determ ning device 10 for everyday use. The viscera
fat determ ning device 10 may be fitted 5 to a human body by attaching the
mai n body 1ctethingiof the,persapebyrmeanppdferd Flthyng Adi nJhet maidund a
wist [ike a watch, or in other various manners of fitting for allow ng
the viscerBPAYal has & vediohd aadi sézesudh B8 d&r ald@wbihe heergararto body.
10 The main body 1 is shaped into a card having an obverse side la, a
reverse si d6AFEY afhe oceradi fadr dptermining Kievdgeo dAd £phcevelyiRYa Useont
side 1c and a rear side Id. The obverse side |la of the main body 1 is
provided with a maniThe yisearadcfabrisemmining dpvigestetmam be. figtefle 15
mani pul ati on section 6 there are provided a switch key 8, a start/stop key
9 and ddt a &atayhwesrs hody b agtachingcthaapaim bedy 3 Yecadmit &ey 4a as
mani pul ati on keys. The switch key 8 is a key for selecting any one of

pl ur al funcflﬁﬁlﬁia‘@ﬁ Qtha posketaprf by winding dithgrospdca woist Zgike a
Specifically, manipulating the switch key 8 all ows sel ection of use of the
vi scer al fawaggmerqﬁ,ﬁq“? | varigugsmanners of fitting for allowing the

visceral fat determining device 10 to be carried by the human
) body.

10 The main body 1 is shaped into a card having an
obverse slde la, a reverse side 1b and four peripheral sides
therearound including a front side lc and a rear side 1d. The
obverse side la of the main body 1 is provided with a
manipulation section 6 and a display section 7. In the

15 manipulation section 6 there are provided a switch key 8, a
start/stop key 9 and data entry keys including a select key 5
and a decrement key 4a as manipulation keys.

) The switch key 8 is a key for selecting any one of
plural functions of the visceral fat determining device 10.

20 Specifically, manipulating the switch key 8 allows selection
of use of the visceral fat determining device 10 as a
passometer or in determination in relation to visceral fat, or
both in combination.

When a mode in which determination in relation to

25 visceral fat and step counting are combined together is

selected through manipulation of the switch key 8, a visceral



passoneter or in determnation in relation to visceral fat, or both in
conbi nati on. When a node in which determnation in relation to 25 viscera
fat and step counting are conbined toget#er is selected through

mani pul ati on of the switch key 8, a visceral 26 fat change conputation
control routine to be described |ater becones ready to be executed. The
start/stop key 9 is a key for starting or termnating the step counting by
step counting neans to be described later. 5 The data entry keys are keys
for inputtif8tbekBnIgaCeMPHtLtaiicnpreRrtrehWding ttﬁebﬁ/aﬂg’e"’c%i/tz%d, lpdeght and
the like of the subject to the visceral fat determ ning device 10. The

vi sceral faPegemes HaaAdyy t@ebrcexeguted pr Ihpdetatir{Ftap ket Kkdy askewr

sel ecting body data itens, decrenent key 4a for 10 decreasing nuneric data,
and i ncr emefPT kBRI NG T AEFrBABRR4NY nthf rSteRI SORNLERE, DY of el G4 188t a
conprising nuneric data is ossi bl e through mani pul ati on of the keys 4a
and 5 and |PRans kg e g@@ﬁrégﬁﬁ &AERY- keys may consist of a so-called 15
"nuneric keypad". Keys 4a, 4b and 5 allow entry of necessary body data in
accordarice with the dP8reatat eREEN Keirk t3uenkeys| @eFeHnP‘PW%IHJWQ%nﬂBEPat i on
of the switch key 8. Specifically, when the function of visceral fat

det er mi nat | 8fs2 $¥RIasStadpcdudingrbhe evatile $ iz .o WA IhEinAPd| B¢ di-kef ofhe

switch key 8, the itens that can be selected through the select key 5 are
body data the subject to the visceral fat determining device 10. The

visceral fat determining device 10 is provided with select key
) 5 for selecting body data items, decrement key 4a for
10 decreasing numeric data, and increment key 4b for increasing
numeric data.

Entry of various data comprising numeric data is
possible through manipulation of the keys 4a and 5 and like
keys. Such data entry keys may consist of a so-called

15 T“numeric keypad”.

Keys 4a, 4b and 5 allow entry of necessary body data
in accordance with the aforementioned functions selected
through manipulation of the switch key 8. Specifically, when
the function of visceral fat determinatlions, for example, is

20 selected through manipulation of the switch key 8, the items
that can be selected through the select key 5 are body data
items to be needed in visceral fat determinations.
Alternatively, when use of the visceral fat determining device
10 as a passometer is selected, the items that can be selected

25 through the select key 5 are body data items that allow the

visceral fat determining device 10 to function as a passometer.




items to be needed in visceral fat determ nations. Alternatively, when use
of the visceral fat determ ning device 10 as a passoneter is selected, the
itens that can be selected 25 through t & sel ect key 5 are body data itemns
that allow the visceral fat determ ning device 10 to function as a
passoneter. 27 The body data itens that allow the visceral fat determ ning
device 10 to function as a passoneter include weight, stride and unit
consuned calorific value. On the other hand, the body data itens that are
needed in visceral 5ThgtPedyiatdaktens thadl adtoviatRe wisqeradeifght , wei ght,
abdom nal subcutaneous fat thickness, sex and age. The term "waist size",
as used her@gtermining dewieer tOnterBmetionsiasea pasgometek nekudss the body
of a subject. Desirably, the circunferential size of a trunk part 10 at or
around the ¥&ight, |9hHide aedivbih epnsumpdpalesdficsvalyed 88 the wai st
size. This is because the circunferential size of such a part as the wai st
size i s conethrr &pnd the| bedy datachiems ithatoprebrepdedair viacenale of the
upper part of the body of a subject nost. 15 The term "abdom nal

subcut afeoufat detenminasdonsi dnclude twatskhedgeof hedghti awetbahtfat in the
abdom nal part. The abdom nal subcutaneous fat thickness may be one
measur ed byabdenpingl |subsyfaneane ufah chikcknassy, hsexknasd agesufbgeherMmeans
such as a so-called caliper or means using ultrasonic wave. 20 Such an
abdonmi nal si¥eistrekass .f a6 pRpdkheselngyneans &he| edreumferentiado®izgar t

adj acent the navel of a human bodg
of a trunk part of the body of a subject.

) Desirably, the circumferential size of a trunk part

10 at or around the fourth lumbar vertebra of a human body is
used as the waist size. This is because the circumferential
slize of such a part as the waist slze is considered to reflect
the condition of obesity and the like of the upper part of the
body of a subject most.

15 The term "abdominal subcutaneous fat thickness” is
the thickness of subcutaneous fat in the abdominal part. The
abdominal subcutaneous fat thickness may be one measured by

) any well-known subcutaneous fat thickness measurement means
such as a so-called caliper or means using ultrasonic wave.

20 Such an abdominal subcutaneous fat thickness may be
collected from a body part adjacent the navel of a human body
or a body part above the ilium of the human body. It is
possible to employ one of measured values collected from these
two body parts or the mean value of the measured values as the

25 abdominal subcutaneous thickness.

The display section 7 is adapted to display various



or a body part above the iliumof the human body. It is possible to enploy
one of neasured values collected fromthese two body parts or the nean

val ue of the neasured val ues as the 25 amglom nal subcutaneous thi ckness.
The display section 7 is adapted to display various 28 body data itens

i nputted through mani pul ati on of the aforenentioned manipul ati on keys and
the results of determnations in relation to visceral fat or of step
counting performed when the visceral fat determning device 10 is used 5
as a passoneddy .ddtee idiemsl aupattéd othrodgh trieeripdilapien Sofinthé ndi cati on of
the starting of each determ nation acconpanying the execution of the

vi sceral f aafchamgeticogdinahipolabidn Gteyd @id nthet peSeltesef i bed | ater, as
well as a visceral fat consunption ratio and the |ike found through the
execution ofeti€rmivaticzedial rédatidmnge wiggutiadt fan 60NdE oté Uudduifting
Furthernore, the display section 7 is capable of representing the results
of det er m npérformed wienatthenvigcerarefal detieraining d&eisé epo clyinisedg as
graphs. The visceral fat determ ning device 10 incorporates 15 therein

step countiag arpassontepar telldsplagheestion 7 hfurtHac@islplbgs an
determ ning device 10 to function as a passoneter. The step counting nmeans

may conpri sendidatolesn Wi Ithknevart tey i of seap aldternindelen t dd@omamitgdown
novenent of a human body involved in wal king or running of the hunman. For

exanpl e, 20théeesd@apticoLpiEi Be fediSerd) O UHahgeacomptatiowrecsit@imgnet,
a spring and a sensor, a piezo-electric transducer, an
routine to be described later, as well as a visceral fat
) consumption ratio and the like found through the execution of
10 the visceral fat change computation control routine.
Furthermore, the display section 7 is capable of representing
the results of determinations in relation to visceral fat or
of the step counting as graphs.
The visceral fat determining device 10 incorporates
15 therein step counting means not particularly shown for the
visceral fat determining device 10 to function as a passometer.
The step counting means may comprise various well-known
} devices capable of detecting up-and-down movement of a human
body involved in walking or running of the human. For example,
20 the step counting means may comprise a combination of a magnet,
a spring and a sensor, a plezo-electric transducer, an
electromagnetic pickup, a Hall effect element, or other
arrangement adapted to detect up-and-down movement of a human
body with use of an accelerometer and summate up-and-down

25 movements thus detected thereby counting steps. The visceral

fat determining device 10 is provided therein with a clock for



el ectromagnetic pickup, a Hall effect elenent, or other arrangenent
adapted to detect up-and-down novenent of a human body with use of an

accel eroneter and sunmmat e up-and-down 22%ovenents t hus detected thereby

counting steps. The visceral fat determning device 10 is provided therein
with a clock for 29 neasuring a time period el apsed after the starting of

step counting. Next, description will be nade of bl ocks associated wth

t he signal

processing of the visceral fat determining 5 device 10 with

reference trmedsyrinyg dfidme periad éhapseatbtafitemithg dearting ofastep
conput ati on processing section 20 for perform ng various conputations,
conput at i oncoymtolres.si ng section 20 conprising a conputing section 21 and a

storage section 22. Specifically,

perfornms conput ati onMexetl, atlescriptdaceridll bet madet ef nbhatk res soedatedn

vari ous body data itens, conmputations for finding an anmount of exercise

t he

t he conputation processing 10 section 20

I nvol ved i rwixch kthey, sirgmadi pgocessimg off kithee xerstiesal afidt adetsxmireichgcal orific

val ue consunmed by such exerci se,
in 15 alsdonderalce/i Srovidih frefereha¢ i @ Figt e afherwisderandefaitse or
consuned cal orific val ue.

data of a Getgwrining [exydcehdOvhasta scomputediignt paodesel mdntseadt didme 20
subj ect inputted through nmani pul ation of, for exanple, the 20 mani pul ation

key 4a of tHerdegfeming sactioos. cdiputattiage, thectompuftien adapted to

further store the nunber of steps

10

15

20

25

processing section 20 comprising a computing section 21 and a
storage section 22. Specifically, the computation processing
section 20 performs computations related to visceral fat
determinations based on various body data items, computations
for finding an amount of exercise involved in walking, running
or the like exerclse and a consumed calorific value consumed
by such exercise, and computations in relation to a change in
abdominal visceral fat relative to the amount of exercise or
the consumed calorific value.

The storage section 22 is adapted to store body data
of a subject such as the waist size, weight and height of the
subject inputted through manipulation of, for example, the
manipulation key 4a of the data entry section. The storage
section 22 1s adapted to further store the number of steps
counted by the step counting means comprising a step sensor 13
and a step counting section 14, as well as a time period
measured by the clock 23.

The storage section 22 also stores a computing

formula for finding the BMI of a subject and, hence, the

t he
The storage section 22 is adapted to store body

and conputations in relation to a change



counted by the step counting nmeans conprising a step sensor 13 and a step
counting section 14, as well as a tine period neasured by the clock 23. 25
The storage section 22 also stores a comfuting forrmula for finding the BM
of a subject and, hence, the 30 visceral fat determ ning device 10 is
capable of finding the BM. A BM can be found relatively easily as an
i ndi cator of obesity fromthe formula: (weight)/(height)2. Once the BM is
found, it is subjected to data processing as one body data 5 item
char act er i sviscexal fathdefreshminheg sddyisrd 10THs capabie s ciirohink thleso
stores conmputing fornulae to be used for estimation of the abdom nal
vi sceral fBMIcrasBMIecanopel fameh reflativeivbeasilpsageantinddtater of
i nformati on about the abdom nal visceral fat of the subject 10 through a
conput at i onobesidy diromartheu$olmuya datwe ighen)y.(helight) bl | OntagtherBNE aes (1)
to (3) are stored as such conputing formulae to be used for estimation of
t he abdom nfibund scidr dis stubijectedsts ald taatocksasdngl ashenes pdytddta ough a
conputation. 15 VA =alW +c¢l ... ... (1) VA =a2W + blBM + c2 ..
(2) VA5 aiitdm icheEdfddterisitdictof4the .body df3)thel subHectormul ae (1) to (3)
VA represents an abdom nal visceral fat cross-sectional area, W represents
a waist size, and s Thepstseags sectdn22nallssubtorasecerpuitaing 20
t hi ckness.

formulae to be used for estimation of the abdominal visceral

fat cross-sectional area of the subject as quantitative
) information about the abdominal visceral fat of the subject
10 through a computation based on various body data items. The
following formulae (1) to (3) are stored as such computing
formulae to be used for estimation of the abdominal visceral

fat cross-sectional area of the subject through a computation.

VA = a;*W, + ¢ PR ...(1)
15 VA = a*'Wy, + bi*BMI + c; vee o0a(2)
VA = a4*Wp + b*BMI + e;°S + C4 eee .e.(3)

In the formulae (1) to (3), VA represents an
! abdominal visceral fat cross-sectional area, W, represents a
walst size, and s represents an abdominal subcutaneous fat
20 thickness.

In the formulae (1) to (3), ai, a,, a4, b1, by, c1, Cz,
c4, and e; are coefficlents obtained in the processes of
creating these formulae according to methods to be described
later.

25 The abdominal visceral fat cross-sectional area (VA)

found through a computation based on any one of the formulae



In the formulae (1) to (3), al, a2, a4, bl, b2, cl, c2, «c4, and el are
coefficients obtained in the processes of <creating these fornul ae
according to nethods to be described |a®r. 25 The abdom nal visceral fat
cross-sectional area (VA) found through a conputation based on any one of
the formulae 31 (1) to (3) is the cross-sectional area of fat present in
the visceral part in the abdomnal cavity of a hunan body. Mbore
specifically, the abdom nal visceral fat cross-sectional area (VA is the
cross-secti ¢bdl tareh) dfs eHeatcrpsst seot kattel iaypd @f5 fiant presénvorigartheand
their periphery cut along any cross section between a cross section cut

t hrough t hevfissétabrpanft imhehiei abomimdircatartye lofa aohumahubsdy boMyrén an
erected position or through a point adjacent thereto and a cross section

cut throughspeeipisalliyon tile abdofmihab visdearal datelkrosiOsodtidiealwrma body
in the erected position or through a point adjacent thereto. In finding
such an abdowhAnpals vilee eyralssf-alectional &wesd ichal fateporition Sadieddimp It |y
desirable to find the visceral fat cross-sectional area along a cross
secti on ®ut ihbetiabuspyarze gndsithean périphardlaitp@liongnany ¢twsd ourth
| unbar vertebra. This is because the visceral fat cross-sectional area
al ong such gectibss tsstttdean a eroesssdet xsh tauthitgiropnghc aheepastt i foft he
anount of visceral fat in the abdominal part of a human body. 20 The
formul ae (1xheof{gt dnenbaredieetebpat 6 4 Huneidi Mdpdy in an erected
position or through a point adjacent thereto and a cross

) section cut through the position of the f£ifth lumbar vertebra

10 of the human body in the erected position or through a point
adjacent thereto.

In finding such an abdominal visceral fat cross-
sectional area, it is particularly desirable to f£ind the
visceral fat cross-sectional area along a cross section cut

15 through the position of a middle portion of the fourth lumbar
vertebra. This is because the visceral fat cross-sectional
area along such a cross section is consildered to highly

} correlate with the amount of visceral fat in the abdominal
part of a human body.

20 The formulae (1) to (3) are created in the following
manner separately. That 1s, the actual abdominal visceral fat
cross-sectional area of each individual of an unspecified
number of human bodles serving as samples and various items of
body data to be used in the formulae (1) to (3) noted above is

25 determined. Subsequently, assumption is made that the body

data items to be used in each computing formula and the actual



manner separately. That is, the actual abdom nal visceral fat
cross-sectional area of each individual of an unspecified nunber of human
bodi es serving as sanples and various it3@ms of body data to be used in the
formulae (1) to (3) noted above is 25 determ ned. Subsequently, assunption
I's made that the body data itens to be used in each conputing fornula and
the actual 32 abdom nal visceral fat cross-sectional area have correl ations
wi th each other, which are then statistically processed to create each of
t he forml asbddninal @3pceRalefatngrossidectdoaali apeaf hatve coxrrraladdons) to
(3) 5 nore specifically, assunption is nade that the actual abdom na

vi sceral fawith cssols etheanavhackaatet tien sedtabteeahlyi poovéshed tof t he
sanpl es has correlations with the waist size of that individual with each
ot her, and theat®rgaahabifotheafermalad i (Si) &al I(B)processed to create the
formula (1). In the 10 fornmula (1), the coefficient al with respect to W
is the first regresRefareorgitcieid cfeatdont ofi the SoEMile qagf tbcient cl
is a first regression coefficient. Wth respect to formula (2), assunption
i s made 5t hahoré hepearitfualalapdoas sahp i@t drisamaiat thaessheeattwymal area 15
determ ned of each individual of the sanples has correlations wth the

wai st si ze abdomBMalofvisketralnflavi dbeds-seutiohal aeeacféténtitnell ©f each
statistically processed to create the formula (2). In the formula (2), the
coef fi ci entim@iwiddalr e€pehe samples ilsad orredandonegwessi the aRdlshi eiiest of
wai st size, the 20 coefficient bl with respect to BM is the first
regressi on of that individual with each other, and the correlations are

) statistically processed to create the formula (1). In the
10 formula (1), the coefficient a; with respect to W; is the first
regression coefficient of walst size, and the coefficient c;
is a first regression coefficient.
With respect to formula (2), assumption is made that
the actual abdominal visceral fat cross-sectional area
15 determined of each individual of the samples has correlations
with the waist size and BMI of that individual, and the
correlations are statistically processed to create the formula
_} (2). In the formula (2), the coefficient a, with respect to W.
1s the second regression coefficient of waist size, the
20 coefficient b; with respect to BMI 1s the first regression
coefficient of BMI, and the coefficlent c, 1s a second
regression coefficlent.
With respect to formula (3), assumption is made that
the actual abdominal visceral fat cross-sectional area
25 determined of each individual of the samples has correlations

with the walst size, BMI and abdominal subcutaneous fat



coefficient of BM, and the coefficient c2 is a second regression
coefficient. Wth respect to fornula (3), assunption is made that the
actual abdom nal visceral fat cross-sect3®nal area 25 determ ned of each
i ndi vi dual of the sanples has correlations wth the waist size, BM and
abdom nal subcutaneous fat 33 thickness of that individual, and the
correlations are statistically processed to create the fornulae (3). In
the fornula (3), the coefficient a4 with respect to W. is the fourth
regressi on thit¢knesemf thataisdivideal | rend dbef coreelatida®s vartéh respect to
BM is the second regression coefficient of BM, the coefficient el with
respect to stasigticdlilysprocegsedstoncoed itheefibrmhila®dOd) nalnstheut aneous
fat thickness, and the coefficient c4 is a fourth regression coefficient.
The det er m fiatmala of3 )t,heéhabdoaffiftients car atithatedpect oss Wedsi thel ar ea of
a human body serving as a sanple can be achieved by tonography. The part
of a human Houythtregresisionheoebfiboiemt ofi swdisél shae, ctbssecseftiicdealt ar ea
of the human body is to be determned is selected so as to correspond to
t he bodys pabi wathwhespedtheto/BMIs isothe detendrimegptdssibhecthbffictentaloff at
determ ni ng device 10. As described above, it is particularly desirable to
sel ect a crBME, s€ut iameffdrciehtoagwithheegpsct iton sofisa tieddiiesporti on of the
fourth lunbar vertebra. It is possible to use various tonographic mnethods
t hat are capedgressiormooeffticignteatuabdgninadr eabcstaneons ofat 2thidkmess,
abdom nal part of a human body such as CT-scan, MRl and

and the coefficient c; is a fourth regression coefficient.

) The determination of the abdominal visceral fat
10 cross-sectional area of a human body serving as a sample can
be achieved by tomography. The part of a human body at which
the abdominal visceral fat cross-sectional area of thé human
body is to be determined is selected so as to correspond to
the body part at which the VA 1s to be determined by the
15 wvisceral fat determining device 10. As described above, it is
particularly desirable to select a cross section cut through
the position of a middle portion of the fourth lumbar vertebra.
} It 1s possible to use varlous tomographic methods
that are capable of accurately measuring a cross section of
20 the abdominal part of a human body such as CT-scan, MRI and
ultrasonic diagnostics as methods to be employed in
determination of the abdominal visceral fat cross-sectional
area of a human body és a sample.
In creating the formulae (2) and (3) the statistical
25 processing of the correlations between two or more body data

items and an abdominal visceral fat cross-sectional area can



ul trasoni c diagnostics as nethods to be enployed in determ nation of the
abdom nal visceral fat cross-sectional area of a human body as a sanple.
In creating the fornulae (2) and (3) the34tatistical 25 processing of the
correl ati ons between two or nore body data itens and an abdom nal vi sceral
fat cross-sectional area can 34 be achieved by nultiple linear regression
analysis. In creating the fornulae (1) to (3) the nunber of human bodies
serving as sanples for collecting abdom nal visceral fat cross-sectional
areas and bbeyacdhkieved hjesulabpyeS5liddanrregressionyapralpsist ati stical
processi ng of abdom nal visceral fat cross-sectional areas. Mre
desirably, the nunbdmn cirehtimg tinai fsrmuelas=0d19r tan( @) thdé Mmunted efnul a (1)
it is possible to determne the VA of a subject which reflects the wai st
si ze of thehuméncoddidd deavdugeasosauphes ofor soldetalingdabdombnaint a
I ncluding the wai st size of the subject as body data of the subject. Wth
t he formul avi@yeral i fatpaxoisisl-setbidrabraterms tand bYdyoliata sid| dedinadblgh
reflects the waist size and BM of the subject because conputation is
per f or msd utdOgodatere nidl wdiewgofSstatiswicdl JroeeandnBME cabddeisdlbj ect as
body data of the subject. Wth the formula (3) it is possible to determ ne
the VA of wuiscéralttfathicrdossetkbetionédheareas: More, ddhlrawly, aheéon nal
subcut aneous fat thickness of the subject because 20 conputation is
performed usumedatdf humdnudodgeshiswWad@tosinkee.
With the formula (1) it is possible to determine the
) VA of a subject which reflects the waist size of the subject
10 because computation is performed using data including the
waist size of the subject as body data of the subject.
With the formula (2) it is possible to determine the
VA of a subject which reflects the waist size and BMI of the
subject because computation is performed using data including
15 the waist size and BMI of the subject as body data of the
subject.
With the formula (3) 1t 1s possible to determine the
) VA of a subject which reflects the waist size, BMI and
abdominal subcutaneous fat thickness of the subject because
20 computation is performed using data including the wailst size,
BMI and abdominal subcutaneous fat thickness of the subject as
body data of the subject.
Of the formulae (1) to (3) noted above one for
determining the VA of a subject from a larger number of body
25 data items 1s capable of determining the VA more accurately

because it allows the body condition of the subject to be



BM and abdom nal subcutaneous fat thickness of the subject as body data
of the subject. O the fornulae (1) to (3) noted above one for determ ning
the VA of a subject froma |arger nunber3®f body 25 data itens is capable
of determ ning the VA nore accurately because it allows the body condition
of the subject to be 35 reflected nore precisely fromnore different

angles. It is possible to add a correction termbased on the age of a

subj ect or a correction term based on the sex of the subject to each of

t he fornul aeefligctes (MBre Preciéselyrfram maxeydifferentnangesmge of the
subject and correction term Xc based on the sex of the subject are
represented by the fIdl Hewpagsibkentaaaddp sodresiion dupuethassidy onYthe
-wage ... . (4 Xc =9-sex ... ... (5 10 In the forrmula (4), age is the
age of a su@g@c@f araib Jedts oxna agerres s e besedcornthe |sex fof ftienul a
(5), sex 1is a variable which varies according to whether the subject is a
man or a wosulpjecihdol eacha ofexhe of omaiam (dgeftiol ¢B¢mt Colrfrecthesetemmr ecti on
ternms are added to each of the fornmulae (1) 15 and (3), they are defined
and used asYoabasdid eort dthes agk af the tsyb Fedt ramdr coegeettomntdon rRd a.
Accordingly, d and age in the fornmula (4) can be found as a regression
vari abl e andaged var itdid sexr eSptbe i suhjecthasmd reprekented dvy etlt i ons with an
estimate equation for estimating VA, while 9 and sex in the 20 forrmula (5)
can be founflobbowinediassilae (épfandi en), arebpectively.

Yc = -&d-age ee.e ..(4)
) Xc = ¢-sex e §))
10 In the formula (4), age is the age of a subject, and

4 is an age correction coefficient. In the formula (5), sex
is a variable which varies according to whether the subject is
a man or a woman, and ¢ is a sex correction coefficient. If
these correction terms are added to each of the formulae (1)
15 and (3), they are defined and used as variable terms of a
multiple linear regression formula. Accordingly, & and age in
the formula (4) can be found as a regression variable and a
) variable, respectively, based on their correlations with an
estimate equation for estimating VA, whlle ¢ and sex in the
20 formula (5) can be found as a regression coefficient and a
variable, respectively, based on theilr correlations with an
estimate equation for estimating VA.
If the correction term ¥Yc of the formula (4) or the
correction term Xc of the formula (5) is added to each of the
25 formulae (1) to (3) to determine VA, the VA thus determined

reflects personal characteristics of the subject more



vari abl e, respectively, based on their correlations with an estinmate
equation for estimating VA. If the correction termYc of the formula (4) or
the correction termXc of the fornula (3 is added to each of the 25
formulae (1) to (3) to determne VA the VA thus determned reflects
personal characteristics of the subject nore 36 precisely based on the age
or sex of the subject. It is possible to add either or both of the
correction terns Xc and Yc to each of the fornulae (1) to (3). If the
correcti on preabsedy dabsert or dhboage anitesex @feddle sbibjeche fornulae (1) to
(3) to determne VA, the VA thus determ ned reflects personal
characteristics of tHd dsbpessibhelcto rasidk gltberselyboliheoStthrenge secti on 22
stores the visceral fat change conputation control routine. Wen the
vi sceral facoriécithemdgemmr@Fe anfoYc comteath rafitthee fosmekae ut¢ kY, td HS) .
visceral fat determ ning device 10 gives the user an indication of
abdom nal vIfcthalcdmtecidiogy remEi ¥n amdl ¥ anedibodh edded thesaddt arft i ng of
step counting while performng a conputation to find the anmount of a
change if vibeefaimikde Wil)h toor§3linmpe i detebdniofe WAsceheal VAathusiused by
exerci se such as wal king. Next, description will be nmade of an exenplary
oper ati on ofletémminet arefilefctts gersomahi cliptiead st cbyofiavhefsulgjeaxanpl e
of usage that allows the user to know the anount of a change in abdoni na
vi sceral fanuclusexe [prevaldellyy or | i ke 20 exercise. Wien the switch key 8
I s mani pul ated, a

The storage section 22 stores the visceral fat

) change computation control routine. When the visceral fat
10 change computation control routine is executed, the visceral
fat determining device 10 gives the user an indication of
abdominal visceral fat determination and an indication of the
starting of step counting while performing a computation to
find the amount of a change in visceral fat with consumption
15 of visceral fat caused by exercise such as walking.
Next, description will be made of an exemplary
operation of the visceral fat determining device 10 by way of
) an example of usage that allows the user to know the amount of
a change in abdominal visceral fat caused by walking or like
20 exercise. When the switch key 8 is manipulated, a
determination mode i1s selected in which a combined function of
visceral fat determination and step counting can be executed.
This causes the visceral fat change computation control
routine shown in Fig. 3 to be executed.
25 First, necessary items of body data of a subject

such as the height, weight, age, sex and stride of the subject



determ nation node is selected in which a conbined function of visceral
fat determ nation and step counting can be executed. This causes the
vi sceral fat change conputation control 3%outine shown in Fig. 3 to be
executed. 25 First, necessary itens of body data of a subject such as the
hei ght, weight, age, sex and stride of the subject 37 are inputted to the
visceral fat determning device 10 (step Si). In the case where a
conput ati on based on the formula (3) is perforned to determ ne the
abdom nal vaseetrgutfited dooshe véscenahlfadr determinéngudeeide 40 |(sttep step
S4, the abdom nal 5 subcutaneous fat thickness of the subject is also
| nputted toSl})helni theraasé¢ avheisd ex mompnyatibon cCleadddd dultheqfieonmmbya (hp
starting of determination related to the visceral fat of the subject is
i nstructd ($seaperSHrmedAdoodeitegminet thes abihinda@ilorisseepl Fat Yrosshe wai st
size of 10 the subject is inputted (step S3). In turn, a first abdom nal
vi sceral fasectimml saxid ofalthar sabjéitl)at sateiresirepet4i htlmigbdominal
conput ati on based on the waist size inputted at step S3 (step S4). The
conput ati onstibcutiaieyus Hatg thiekhesstofibidmrisuwhiecitsder alsé atnphftted to
cross-sectional area VAl at step S4 is based on the fornulae (1) to (5).
The first abbentisdendlsEataldeftarminbsg-docideol®. area VAL thus detern ned
is stored and can be displayed at the display section 7. Then, an
i ndication to inquir&ublsetghentiysceialstfaatting0ofietiet ermiiatdon seflatba
termnated or not is given (step S5).

to the visceral fat of the subject is instructd (step S2).

) According to this indication (step S2, Y), the waist size of
10 the subject is inputted (step S3).

In turn, a first abdominal visceral fat cross-
sectional area (VAl) i1s determined through a computation based
on the walst size inputted at step S3 (step S4). The
computation for determining the first abdominal visceral fat

15 cross-sectional area VAl at step S4 is based on the formulae
(1) to (5). The first abdominal visceral fat cross-sectional
area VAl thus determined is stored and can be displayed at the

} display section 7.

Then, an indication to inquire whether visceral fat

20 determination is to be terminated or not is gilven (step S5).
If the visceral fat determination is to be terminated (step S5,
Y), an indication is given to inquire whether step counting is
to be started or not (step S6). According to the indication
(step S6, Y), the subject manipulates the start/stop key 9 to

25 make the step counting means ready to count steps. Thus,

steps involved in walking or like exercise done by the subject



If the visceral fat determnation is to be termnated (step S5, YY), an

i ndi cation

Is given to inquire whether step counting is to be started or

not (step S6). According to the indicati3h (step S6, Y), the subject

mani pul ates the start/stop key 9 to 25 nmake the step counting neans ready
to count steps. Thus, steps involved in walking or |ike exercise done by

the subject 38 are counted (step S7). Subsequently, an indication is given

to inquire

S8). Wien t hrescdjrartd rimtiepulSddes the start/stop key 9 to 5 stop the step
counting (step 8, Y), the step counting is stopped (step S9). The nunber

whet her the counting of steps is to be stopped or not (step

of steps thus count eSubsegtientily, asn sireli-catioh diat giwen tanidgmidiespl ayed at
the display section 7 (step S10). In addition, a conputation is perforned
to find a wbetherdhealcounttiogvefustépy ishato hes sheppedoosummed (fstepm t he
body of the subject by the exercise involving such a steps count. The

consuned cab8)if Wbenathe subedburahipnlatesethanstarcafstop tegpbayed at t he

di splay section 7 (step S10). The consuned calorific value found at step

S10 i s the

ptoputtie sftep ceuppingo(atelX &, )i dbheXstepecguhtdhd dsni t

10

consuned calorific 15 value (a calorific value consunmed per unit weight and
unit wal ki agopped arskep. SO .t ulhe nlamber aof i stppd thetsecounaedobs reticatedd t o

the visceral fat of the subject is instructd again (step Sil). According

to this indasasteprdmsindp daith, ai}l, cahebevalisplaysd at Phet Gbspldy eeictisn
I nputted (step S12).

1o

15

20

25

7 (step S10). In addition, a computation is performed to find
a consumed calorific value (K) that has been consumed from the
body of the subject by the exercise involving such a steps
count. The consumed calorific value thus found is stored and
can be displayed at the display section 7 (step S10). The
consumed calorific value found at step S10 is the product of a
steps count X a stride X a welight X a unit consumed calorific
value (a calorific value consumed per unit weight and unit
walking distance).

In turn, the starting of determination related to
the visceral fat of the subject 1s instructd again (step S11).
According to this indication (step S11, Y), the walst size of
the subject is inputted (step S12).

Subsequently, a second abdominal visceral fat cross-
sectlonal area (VA2) is determined through a computation based
on the waist size inputted at step S12 (step S13). The
computation for determining the second abdominal visceral fat
cross-sectional area VA2 at step S13 1s performed using the

same one of the formulae (1) to (5) as used to determine the



Subsequently, a second abdom nal visceral fat cross- sectional area (VA2)
Is determ ned through a conputation based on the waist size inputted at
step S12 (step S13). The conputation fo39determ ning the second abdom nal
visceral fat 25 cross-sectional area VA2 at step S13 is perfornmed using the
sanme one of the formulae (1) to (5) as used to determne the 39 first
abdom nal visceral fat cross-sectional area VAL at step $S4. The second
abdom nal visceral fat cross-sectional area VA2 thus determined is stored
and can be flispt agedbrainallheriscerplafatectosnrseéctionhalt area VAR stnetep of a
change in abdomi nal visceral fat (AVA) caused by exercise such as wal ki ng
is conput e84badhe secohd abdatirmaid wacemrdlabdbnenes s \dexateiomalf area
cross-sectional areas VAl and VA2 (step S14). The amount of the change in
abdomi nal vWARethus f@ddterarined ftsosedraddand dins pleadiddpaayedeatlitd@ ay
section 7. A conputation is then performed to find a fat consunption ratio
(AVA/ K) basddisphay hsectamomurit, of the change in abdom nal visceral fat (AVA)
and the consuned calorific value (K) (step S15). The fat consunption
ratio thus found i s dnotednantheaambentlicplaayhdngt Lheabdamplmal 15 section
7 (step S15). The foregoing description has been nade of the operation for
det er m ni ngviibeeral afator(¢va) katsednbyp exeriinged suchl asi fvalkimd uss det er m ned
based on step-count data and the anmpount of a change in abdom nal viscera
fat as an erxemplted Rsedpemnatthenfiestdahdrssound) abdohdngs visedakinital
visceral fat

cross-sectlional areas VAl and VA2 (step S14). The amount of

) the change in abdominal visceral fat can be stored and
10 displayed at the display section 7. A computation is then
performed to find a fat consumption ratio (KVA/K) based on the
amount of the change in abdominal visceral fat (AVA) and the
consumed calorific value (K) (step S15). The fat consumption
ratio thus found is stored and can be displayed at the display
15 section 7 (step S15).
The foregoing description has been made of the
operation for determining the relationship between a consumed
) calorific value determined based on step-count data and the
amount of a change in abdominal visceral fat as an exemplary
20 operation for determining a change in abdominal visceral fat
before and after exerclse. Besides this operation, it is
possible to perform operations for obtaining various data
representing the relationship between step-count data and a
change in abdominal visceral fat. For example, it is possible
25 to perform an operation for determining a step count itself

and a change in abdominal visceral fat before and after



before and after exercise. Besides this operation, it is possible to
perform operations for obtaining various data representing the
rel ati onshi p between step-count data andd@& change in abdom nal visceral
fat. For exanple, it is possible 25 to performan operation for determning
a step count itself and a change in abdom nal visceral fat before and
after 40 exercise. This operation also allows the user to know how nuch
change in abdom nal visceral fat is caused by a fixed steps count.
Al t er nat i veeyerc¢isé s fbisidperatnoreaflsomaditoss ot atsean tookndwt bowi ni ng t he
rel ati onship between a steps count and an abdom nal visceral fat anmount
det er m ned michucirangen iappbdeminal nglscemai ffatonsbaaedednbyir afidmd nal
visceral fat cross-sectional area. After all, any operation is possible
as |l ong as stepsincamttorni ne the rel ati onship between 10 an anmount of
exerci se based on and reflected by step-count data and any quantitative
change i n abdon nal wWlgernativaly, ffhds/ ippsedblef b¢ petform ramg devi ce 10
is al so capable of determining a consuned calorific value consuned in the
body of 5a sop¢rztidn dinra dedbkinhgisgetiie (xelattbonshgpshetwgen dSstdpsch is a
traveling speed of the subject. If the procedure fromstep S6 to step S10
in the viscepuant fand cdmapdomtpapuviscaral diatr @monntit deteshivend ithdeugh 3 i s
replaced with the procedure fromstep S16 to step S25 shown in Fig. 4, it
I S possi bl antappeyximatiagaconpetation dased ion aal abdonisabed scerd) t he
body of the subject froma wal ki ng speed of the subject.

fat cross-sectional area. After all, any operation is

) possible as long as it can determine the relationship between
10 an amount of exercise based on and reflected by step-count
data and any quantitative change in abdominal visceral fat.
The visceral fat determining device 10 i1s also
capable of determining a consumed calorific value consumed in
the body of a subject from a walking speed (or running speed),
15 which is a traveling speed of the subject. If the procedure
from step S6 to step S10 in the visceral fat change
computation control routine shown in Fig. 3 is replaced with
) the procedure from step S16 to step S25 shown in Fig. 4, it is
possible to determine a consumed calorific value consumed in
20 the body of the subject from a walking speed of the subject.
Specifically, an indication is given to inquire whether step
counping 1s to be started or not (step S16), and then
according to this indication (step S16, Y) the subject
manipulates the start/stop key 9 is make the passometer ready
25 to count steps. Subsequently, counting of walking time is

started (step S17), and the number of steps i1s counted (step



Specifically, an indication is given to inquire whether step counting is
to be started or not (step S16), and then according to this indication
(step S16, Y) the subject nanipulates tdk start/stop key 9 is make the
passoneter ready 25 to count steps. Subsequently, counting of walking tine
Is started (step S17), and the nunber of steps is counted (step 41 S18).
In turn, an indication is given to inquire whether the step counting is to
be term nated or not (step S19). Wien the subject nanipul ates the
start/stop &&§)9 to stop the step 5 counting (step 19, Y), the step
counting is termnated (step S20). The nunber of steps thus counted is
stored as step- countIndduanananchimdbeatliaplisygdven toelminsixtenywhesheron 7
(step S20). The counting of tine is also stopped (step S21). The tine
t hus count ethewstemh ¢ourdting ksngot beetgamimatdadloannbdr (40ep 2l Subj Whent o
travel a wal king distance to be determned later, is stored and can be
di spl ayed athehsubljegpt ayardeuilabas 7thé sseariSitop keyt ar ho $bep e istompp
di stance, which is the distance the subject has traveled, is determ ned
(step SZ2).cdheting wadtemd odi ¥0 antkei stepnpoiindd ngs ishtepnbulatbed of stepst eps
count by a stride. The average wal ki ng speed, which is the average
travel i ng sBaed; i Theonwaber] dff srrepise thabkcogntedtisnsdorddt esnshep- at st ep
S22 and the wal king tinme period determned at step S21 (step S23).
Subsequent | gounhedatmand sfanc basdireplayed et gshe( ddsplawl section Val (step
(Kcal /Kg/mn) is determned (step

S20). The counting of time is also stopped (step S21). The

) time thus counted, which is a walking time period taken for
10 the subject to travel a walking distance to be determined
later, is stored and can be displayed at the display sectlon 7
(step S21).
In turn, the walking distance, which is the distance
the subject has traveled, is determined (step S22). The
15 walking distance is computed as the product of a steps count
by a stride. The average walking speed, which is the average
traveling speed, 1s computed from the walking distance
) determined at step S22 and the walking time period determined
at step S21 (step S23). Subsequently, the amount of consumed
20 energy (unit calorific value (Kcal/Kg/min) is determined (step
S24). The consumed calorific value is then determined (step
S25). The consumed calorific value thus determined is the
product of the unit calorific value determined at step 24 X
the walking time period X the weight of the subject.
25 When the fat consumption ratio 1s stored at step 15

described above, it can be stored together wlth attendant




S24). The consuned calorific value is then determ ned (step S25). The
consuned calorific value thus determned is the product of the unit
calorific value determ ned at step 24 X42he wal king time period X the

wei ght of the subject. 25 Wen the fat consunption ratio is stored at step
15 described above, it can be stored together with attendant 42 conditions
under which the change in visceral fat has been determ ned; for exanple,
the kind of exercise such as walking or running, the tine zone in which

t he exer ci seordist {mgen widies, whack Cendithianges imefvdiseenall £dt chass beesml t aken
after the 5 exercise has been done. It is also possible that the fat
consunpt i ondetarmined ;grfaphiezanpie di te ddodl af elxerdisel siych sextwadkingas a
par anmet er under such attendant conditions. If the fat consunption ratio is
stored at stoepBiting, tthes tpmeszdme im whHiehdhie- expeclied chas rsderodonk , one
of the 10 anobunt of a change in visceral fat caused by exercise such as
wal ki ng andamd coorslineeonsabefole cavél| aftexores mead hpkeneaftere thmich as

wal ki ng that the other is determned fromthe determ ned one and the fat
consunpts onexetc¢isestiascdeeBadedeon Itf ds adneuppssible ahats thet ati ned at
step S15, it is also 15 possible that the cumul ati ve sumof the fat
consunpt i oncomdungst 1.dro wad oy isngraplilcal e tdirsplagedoat tise faispday t hat the
average of the fat consunption ratios found as results of plural

det er mi nat i sestion fbusd.a Paremetée wnder sfucke atitendant scaddftatorsansunpt i on
ratios reflects the anbunt of abdom nal 20 visceral fat cunulatively
consuned over a preddifetienédt peonsupption ratio is stored at step S15,

) it is possible in the next-time determination of one of the
10 amount of a change in visceral fat caused by exercise such as
walking and a consumed calorific value consumed by exercilse
such as walking that the other 1s determined from the
determined one and the fat consumption ratio stored. Based on
fat consumption ratios determined at step S15, it is also
15 possible that the cumulative sum of the fat consumption ratios
found by individual determinatlons 1s found or that the
average of the fat consumption ratios found as results of
) plural determinations is found. Since the cumulative sum of
such fat consumption ratios reflects the amount of abdominal
20 visceral fat cumulatively consumed over a predetermined period,
the cumulative sum can be conveniently utilized in estimating
the degree of achlievement of an objective which is established
as a target consumption of fat over the predetermined pexriod.
Oﬁ the other hand, since the average of fat consumption ratios
25 reflects an average consumption of fat over the predetermined

period, the average of fat consumption ratios allows the user




the cunul ative sum can be conveniently utilized in estimating the degree
of achi evenent of an objective which is established as a target
consunption of fat over the predeterm ned3period. On the other hand, since
t he average of fat consunption ratios 25 reflects an average consunption of
fat over the predeterm ned period, the average of fat consunption ratios
allows the user 43 to appreciate the state of average fat consunption over
the predeterm ned period easily. Further, it is possible to find a steps
count, wal kpngppirettalze thed statsuotdavetage fiat \Cansemphich awer Sheequired
to consune a given anount of abdom nal visceral fat as a target (target
fat consunppredetemuirigd fpeorhodheasaly. consunption rati o stored at step S15
and the steps count and consuned calorific value stored at step S10. The
visceral fat deter nmfuothedevitelid Opossitde donffigdr adstepsldoamitsuch a
target 10 fat consunption amount to be established before exercise such 15
as wal ki ng watkimng dibyptamcenandndonatmed d¢abdrifie valget whbcdh @smsunption
anount has been reached at the display section 7 or to notify the user of
t he att a nnmeaguifed hieo taurgeimef at givemnsamgin o rofrabdonihgl nebsnserdl a@atal arm
such as a buzzer. The foregoing description has been directed to a
configurati ea adbautegsk t (Cairfedr Fatecalbsiamp tidn \ansemitd| £fhem tlog ofst sect i onal

areas before the starting of step counting and after the term nation of
st ep counti pgnsumuptivn wadtier mtoered athstege S5 abdbrtheakteps ceswit faaid caused
by exercise such as

: consumed calorific value stored at step S10. The visceral fat

) determining device 10 may be configured to allow such a target

10 fat consumption amount to be established before exercise such
as walking and to display an indication that the target fat
consumption amount has been reached at the display section 7
or to notify the user of the attainment of the target fat
consumption amount by means of an alarm such as a buzzer.

15 The foregoilng description has been directed to a
configuration adapted to determine abdominal visceral fat
cross-sectional areas before the starting of step counting and

) after the termination of step counting and then determine a
change in abdominal visceral fat caused by exercise such as

20 walking on the basis of the two abdominal visceral fat cross-
sectional areas determined before and after exercise such as
walking and the step-count data. Consumption of the abdominal
visceral fat of a human body starts not just after the
starting of exercise but after lapse of a certain time period

25 from the starting of consumption of glycogen and the like

stored in the human body.



20 wal king on the basis of the two abdom nal visceral fat cross- sectional
areas determ ned before and after exercise such as wal king and the
step-count data. Consunption of the abdotM nal visceral fat of a human body
starts not just after the starting of exercise but after |apse of a
certain tinme period 25 fromthe starting of consunption of glycogen and the
like stored in the human body. 44 Accordingly, if one wants to know a
steps count, a consuned calorific value or the like corresponding to the
amount of abdom nal wcsoedihglpi if rewt wantsnsonkdowi & sepeoantars to
know a steps count, a consuned calorific value or 5 the |ike determ ned
after the stensumgl cfaloorisdepvadneodr tthe ldikdoworaespoadingltd dthe t sel f
according to the consunption nechanismof a human body. The rel ationship
bet ween t heamoamts wiptabdlominadbsdscentl st adlalecitdy cbesthednditsdsh a st eps
count or consuned calorific value can be determ ned by the 10 fol |l ow ng
procedur e fnecessam cco Knewl ar stepbdosantal aviconsumedl aalorbfie sadiiveo bl
area is determ ned before the starting of step counting. Wien the counting
of steps i nthéviike Meseamined afitlr achevad tamtg.ngs bdr censdepeton rdt ithes of
abdom nal visceral fat cross 15 sectional area are sequentially perforned
at predet er abdandingdl elsceralv &bt abgelhaceading ¢b the detsumptian ons are
stored together with the corresponding tinme periods and steps counts. The
abdom nal vmeckamisnd aif @ humascdbbdpnalther eatatienshiihg Nesktwalens tihé
predetermned tine intervals are

consumption of abdominal visceral fat itself and such a steps

) count or consumed calorific value can be determined by the

10 following procedure for example.

The first abdominal visceral fat cross-sectional
area is determined before the starting of step counting. When
the counting of steps involved in exercise such as walking
starts, determinations of abdominal visceral fat cross-

15 sectional area are sequentially performed at predetermined
time intervals and the results of the determinatlons are
stored together with the corresponding time periods and steps

) counts. The abdominal visceral fat cross-sectional areas
determined at such predetermined time intervals are

20 sequentially compared with the first abdominal visceral fat
cross-sectional area untll a difference therebetween is
detected. Once the difference i1s detected, the comparison is
stopped. The detection of such a dlfference from the first
abdominal visceral fat cross-sectional area by comparison

25 means that consumption of abdominal visceral fat begins. The

time period up to the detection of such a difference is a time



20 sequentially conpared with the first abdom nal visceral fat
cross-sectional area until a difference therebetween is detected. Once the
difference is detected, the conparison i45 stopped. The detection of such a
difference fromthe first abdom nal visceral fat cross-sectional area by
conparison 25 neans that consunption of abdom nal visceral fat begins. The
time period up to the detection of such a difference is a tinme 45 period
fromthe starting of exercise such as walking up to the starting of

abdom nal vperkodlficat thenstapting ¢f edxmrcidet sueh aSvwatkimg dpatto the
conbustion starting time period"). A consunmed calorific value based on a

st eps count sbarbting exf abdemihapseiséesalk fat vonsampltibat (refdidd ao as
starting tine period is directly related to consunption of abdom nal

vi sceral fatviscetdl flat icombustipnsstatelng tiimedpartodf gcted fat
consunption ratio relative to the consunption of abdom nal visceral fat
itself fromsuch a viAsscenslimédt cabobifsic valhe basedi o &iseegrercdoadtand t he
second abdom nal visceral fat cross-sectional area determ ned after the

t er m nats oncotntéd afiteap lapset bAgsuShich vl.sdesadr Fatf abmbagbimi igbvarttiagt i ng
time period can be stored together with the kind of exercise such as
wal ki ng or timeiperidd ilshédimextlyi relateddrin nonhisampbtion &b dldoncimadunpti on
ratio it is possible to find a corrected fat consunption ratio relative to
t he consunptviscerdl atedoditsallf .viBcarsalalsat posstbie wid NELRE adicozpeabedn nal
visceral fat conbustion starting time period according to the kind of
exerci se. fat consumption ratio relative to the consumption of abdominal

) visceral fat itself from such a visceral fat combustion

10 starting time period and the second abdominal visceral fat
cross-sectional area determined after the termination of the
step counting. Such a visceral fat combustion starting time
period can be stored together with the kind of exercise such
as walking or running. In the next-time determination of a

15 fat consumption ratio it is possible to f£ind a corrected fat
consumption ratio relative to the consumption of abdominal
visceral fat ltself with use of an abdominal visceral fat

) combustion starting time period according to the kind of
exercise.

20 In the foregoing description a consumed calorific
value corresponding to an amount of exercise involved in
exerclse such as walking done by the subject is determined
based on values determined in the state of the subject doing
exercilse such as a steps count involved in such exercise and a

25 walking time period as determined at step S10 in Fig. 3 or at

step S25 in Fig. 4.



20 In the foregoing description a consuned calorific value corresponding
to an anount of exercise involved in exercise such as wal ki ng done by the
subject is determ ned based on values dééernmned in the state of the
subj ect doing exercise such as a steps count involved in such exercise and
a 25 walking tinme period as determned at step S10 in Fig. 3 or at step
S25 in Fig. 4. 46 Inrelation to the determ nation of such a consuned
calorific value as a result of exercise such as wal king, an anpount of
exerci se correspondi g trelahdonohs ubizel deticaminhationadfiesucin alcmsumed
determined in the follow ng manner. That is, 5 the subject counts his or
her heart reaatonifiwiwdsieafalsen rbsult eofi ewdnalseosuckeasi wvalkimd), an wal ki ng
t hrough pal pation, and a tine period up to a predeternm ned count is
measur ed w amount of |eEkrci3e Theresppuding cro [hhec esssugedecalori Ak per f or ns
a conputation to find a heart rate or the nunber of pulses per 10 unit
time from talype ecat caksnde cdetetmdhelledh the ef@klawismg Imanmeand Thest tiise
peri od neasured. Further, the anpunt of exercise can be found if the
I nt ensi t9% othexsubject iouldiscehisned hesdieant tradeheat punasesoaftdmethel ke per
unit time thus found. The determ nation of an 15 anount of exercise
I nvol ved i ntexminatiors wth exerwdbki agchnas twalkimgnthroaghopalpateictegand of
intensity of exercise such as wal king and the personal characteristics of
a subj ect ta bimetpdcipd mpo tac aopredeahermibm® coands 1st mpassréd evith the
determ ne the anmount of exercise nore accurately.

clock 23. The computation processing section 20 performs a

) computation to find a heart rate or the number of pulses per

10 unit time from the predetermined count of heat rate or the
like and the time period measured.

Further, the amount of exercise can be found if the
intensity of exercise is determined based on the heat rate or
the like per unit time thus found. The determination of an

15 amount of exercise involved in exercise such as walking in
this manner allows the degree of intensity of exercise such as
walking and the personal characteristics of a subject to be

) taken into account and hence makes it possible to determine
the amount of exercise more accurately.

20 As described above, the visceral fat determining
device ﬁith a step counting function according to the present
invention is portable and hence is capable of determining
abdominal visceral fat and counting the number of steps
involved in exercise such as walking readily and daily.

25 Further, the visceral fat determining device is capable of

easily determining a change in visceral fat caused by exercise



20 As described above, the visceral fat determning device with a step
counting function according to the present invention is portable and hence
i s capabl e of determ ning abdom nal vis€®ral fat and counting the nunber
of steps involved in exercise such as walking readily and daily. 25
Further, the visceral fat determ ning device is capable of easily

determ ning a change in visceral fat caused by exercise 47 such as wal ki ng
and the rel ationship between the anount of exercise and the anount of the
change i n asuchr amlwaliksingr ahd thé . rdtet Aomssteipabetaeeneties namougt dfvi ce with
a step 5 counting function descri bed above nmay be incorporated integrally
with vari ousxemoimss sarnth\thegamouhtbof i tlye ichaded thoabdooindE wierderad
functioning as a passoneter and a visceral fat determ ning device. For
exanpl e, theawi sceral fat determning device may be incorporated with a

stopwat ch, night lanp, 10 electronic calculator, lighter, nechanical
pencil, tiepin, themmenmetisceral diast atedremeindngf devise withga fstepur ses, or
the like. The visceral fat determ ning device thus incorporated wth such

a nenbes | scoumving efundidoaudesthibead ndisrves xayc beedncotpofated i on as one of
the functions of the visceral fat 15 determning device. It is also
possi bl e t ointegrgldnatwlth vpuliees neéembers Haxdmgnponohabelitylimiaklition
thernoneter or the 1like having portability into and integrally with the
visceral ftab thes enembensg fdacttenily a® a@aypomehervasdes avidedral fat
determ ni ng device can be used also as a notor ability checker.

determining device. For example, the visceral fat determining

) device may be incorporated with a stopwatch, night lamp,

10 electronic calculator, lighter, mechanical pencil, tiepin,
thermometer, a distance meter for use in golf courses, or the
like. The visceral fat determining device thus incorporated
with such a member is convenient because the member exercises
its function as one of the functions of the visceral fat

15 determining device. It 1s also possible to incorporate a
pulse meter, sphygmomanometer, clinical thermometer or the
like having portability into and integrally With the visceral

) fat determining device. By so doing, the visceral fat
determining device can be used also as a motor ability checker.

20 The visceral fat determining device 10 described
above may be configured to judge whether a subject has the
possibility of catching any one of diseases that are likely to
be caused by obesity of the subject’'s body based on body data
of the subject inputted or obtained by determinations.

25 Specifically, criterlial reference values including a

criterlal reference value Jsy of BMI, a criterial reference



20 The visceral fat determ ning device 10 descri bed above may be
configured to judge whether a subject has the possibility of catching any
one of diseases that are likely to be c#ised by obesity of the subject's
body based on body data of the subject inputted or obtained by

determ nations. 25 Specifically, criterial reference values including a
criterial reference value JBmof BM, a criterial reference 48 val ue JW5 of
wai st size and a criterial reference value JNZ of abdom nal visceral fat
Cross-sect i vahhe algaofirwajste\sizeshpd at orkterial heferenagevatuei &g @2. The
visceral fat determ ning device 10 conpares the BM, waist size and 5
abdom nal cabdamiyexl ivisderalefadf crdss ssdptelcinall hireahare qpréetrouwdly ef er ence
val ues JSN, JW5 and JNZ, respectively. |If each of the BM, waist size and
abdom nal vstceedlid dihecrsiosragecsectidn @@2a Dhethikscatdgledati s not | ess

than the corresponding criterial reference value, the subject 10 is judged
to have t hedgbvemminind \dedficeallohcomgpares Stdss BMIWheatat sizeé tand | ess t han
the corresponding criterial reference value, the subject is judged to have
no possishi | abjomibdal adrdisigechtonatsecansesa cihethe subdbjattfwitldetlss m ni ng
device 10 may be configured to cause the display section 7 to display 15
each of thecritignbal spefleaspeet vathys hasedysoantihadv:BMespecisivelsi.ze and

abdom nal visceral fat cross-sectional area of the subject. Alternatively,
the visceral fat det afimeaichgoflethe eBMIL0 wadsthaizenénd uamibriinmalause t he
di splay section 7 to display a synbol "0" representing a judgnent on an
I tem havi ngvhsceral fat cross-sectional area of the subject is not less
) than the corresponding criterlal reference value, the subject
10 1s judged to have the possibility of catching a disease,
whereas if it is less than the corresponding criterial
reference value, the subject 1s judged to have no possibillity
of catching the disease. The visceral fat determining device
10 may be configured to cause the display section 7 to display
15 each of the judgments, respectively, based on the BMI, waist
size and abdominal visceral fat cross-sectional area of the
subject. Alternatively, the visceral fat determining device
) 10 may be configured to cause the display sectlion 7 to display
a symbol “Or representing a judgment on an item having a
20 value less than the corresponding criterial reference value or
a symbol "X" representing a judgment on an item having a
value not less than the corresponding criterial reference
value.
Diseases, the possibility of which can be judged

25 based on the BMI, walst size and abdominal visceral fat cross-

gectlional area of a subject, include impaired glucose



20 val ue less than the corresponding criterial reference value or a synbol
"X" representing a judgnent on an item having a value not |ess than the
corresponding criterial reference value49 D seases, the possibility of
whi ch can be judged 25 based on the BM, waist size and abdom nal visceral
fat cross- sectional area of a subject, include inpaired glucose 49
tol erance such as di abetes, hypertension, lipid netabolic disorder,
hyperuricem a and heart di seases (el ectrocardi ogram disorder). The
vi sceral fatolietance rsuth @ésviddebébesmnyhymertgnsdundjedipidmetamoiteasuri ng
means not particularly shown in Fig. 1 for neasuring the waist size of a
subj ect. Onéisomxdent ¢ hypersudivesiiacamd dsearin glisemsesc (epectrscardieamane t hat
is fitted to the visceral fat determ ning device 10 so as to be
acconmodat edisexdem) { he visceral fat determ ning device 10 and 10 al |l ows
the subject to know his or her waist size if the neasure is drawn out of
the visceral fat det dhe wilsgetali fxt dkteamdning dediae olhdnagy bedy part to
be neasured. The visceral fat determ ning device 10 thus provided wth the
si ze nedsur pngvidedsvith cdpebmeastirimd imdrns meds partdculaérineshawrstinsi ze of
the subject in using the visceral fat determ ning device 10 without the
need of sepBiat el yEqur ondaiung ngatbe ealseasire dfora mahgdact ngOhlkecewample si ze
and hence is capable of reliably neasuring the |atest wai st size at the
time of detefnsuch i sizevindasmringhmpars i conprises a measure that is
fitted to the visceral fat determining device 10 so as to be
.) accommodated within the visceral fat determining device 10 and
10 allows the subject to know his or her walst size if the
measure 1ls drawn out of the visceral fat determining device 10
and trained around a body part to be measured.
The visceral fat determining device 10 thus provided
with the size measuring means 1s capable of reliably measuring
15 the waist size of the subject in using the visceral fat
determining device 10 without the need of separately providing
another measure for measuring the walst size and hence is
) capable of reliably measuring the latest walst size at the
time of determination with a high precision.
20 The visceral fat determining device 10 provided with
the size measuring means may be configured such that when the
measure 1s being trained around a waist part to be measured to
obtain the measurement, data of the waist size thus just
measured is automatically inputted to the computation
25 processing section 20 and stored in the storage section 22 in

response to an operation of the manipulation section 6. Such



20 The visceral fat determ ning device 10 provided with the size measuring
nmeans nmay be configured such that when the neasure is being trained around
a wai st part to be neasured to obtain t3% neasurenent, data of the wai st
size thus just neasured is automatically inputted to the conputation 25
processi ng section 20 and stored in the storage section 22 in response to
an operation of the manipul ation section 6. Such 50 a configuration all ows
such a nmeasured wai st size to be inputted to the visceral fat determ ning
devi ce 10 wat¢mnfiiguratioscdlddwansighlameasuged: welabnspze dta e section 6
by the subject, thereby easing the entry of the waist size. 5 Though the
f oregoi ng disputtEd do thediviecerdltfat eteamiadngedeviceafl@Qwidihoud mbef or m
a conputation to determne the abdom nal visceral fat cross-sectional area
(VA) of a sbedieari msiipgpldiiieni ofl tie mpanipnlaxion seztjiomBM tyndhehe | i ke
of the subject based on the formulae (1) to (5), the abdom nal 10 visceral
fat cross-ssubhjeniyl thesabiyVApsing the cerierydetferthienwdist hsimegh a conputati on
using data including the body fat ratio of the subject as one body data
item Tise foll ow ng desaghpthenfoseghingr idedcirdpahon ety adtireertiedc eof kthered to
be capabl e of determ ning the 15 abdom nal visceral fat cross-sectional
area of a sempatiment com€lgesedptooperfvam teheompuyationr e ideterntine subj ect
also correlates with the abdom nal visceral fat cross-sectional area. The
fol | owi ng fthendtatonifalt yisgpraednfot ctagsedectiohal atreaa(h)seadt iaon 2 of
the visceral fat determ ning device 10

subject using data including the waist size, BMI and the like

) of the subject based on the formulae (1) to (5), the abdominal
10 visceral fat cross-sectional area (VA) can also be determined
through a computation using data including the body fat ratio
of the subject as one body data item.
The following description is directed to an
embodiment configured to be capable of determining the
15 abdominal visceral fat cross-sectional area of a subject on
the assumption that the body fat ratio of the subject also
correlates with the abdominal visceral fat cross-sectional
) area. The following formulae (6) to (9) can be stored in the
storage section 2 of the visceral fat determining device 10
20 described above as computing formulae to be used for
estimation of the abdominal visceral fat cross-sectional area

of a subject through computation.

VA = ax*Wy + d;*FAT + C, ver o0.(6)

VA = as W, + d;*FAT + e,*sS + Cs A )
25 VA = ag*Wy, + b3*BMI + d3-FAT + Co eee +es(8)

VA = a;*W. + by*BMI + d4*FAT + €3°S + C10 ... ...(9)



20 descri bed above as computing formulae to be used for estimation of the
abdom nal visceral fat cross-sectional area of a subject through

conputation. VA = a3W. + dIFAT + C3 ... 51. (6) VA = aSW. + d2FAT + e2s +
c5 ... ... (7)) 25 VA= aBW. + b3BM + d3FAT +c9 ... ... (8 VA= a W +
b4BM + d4FAT + e3s + ¢c10 ... ... (9) 51 In the fornulae (6) to (9), FAT

represents a body fat ratio (% , and a3, as, a6, a7, b3, b4, c3, c5, c9,
cl0, di, d2, d3, d4, e2 and e3 are coefficients obtained in the processes
of creating these fdnntheefbrmeliaen(6) did (9i)caFAPr npepsasentd @ bedy5
described later. The fornmula (6) can be created by assum ng that the
act ual abdofiahatratvicddr)al andt agr osss- ®ecta,onbh, deacgetar, ncped ofdieadh
i ndi vi dual of the sanples has correlations with the waist size (W) and
FAT of thatdjndlyvi dpandared stratcesfiftidilentsOoptateedi iy thee procesbasi ofis. I n
the formula (6), the coefficient a3 wth respect to W is the third
regressi on creetingitdetseofformudtesbasedtdre stadfifstdicadt pabcassing axpdat to
FAT is the first regression coefficient of body fat ratio, and the
coef fi ci%.ent de8cribed tllatredt.r egressi on coefficient. 15 The fornmula (7) can be
created by assuming that the actual abdom nal visceral fat cross-sectiona
area determ ned of &hehfomiulad(6) cdn tbee csarftiedsbiraassanind athatnthei t h
the waist size, FAT and abdom nal subcutaneous fat thickness of that
i ndi vi dual aotlual aabddaniowll wisceradsfay ¢lwsscEeactianadnarea determined
of each individual of the samples has correlations with the
) walst size (W) and FAT of that individual and statistically
10 processing the correlations. In the formula (6), the
coefficlent a; with respect to W, is the third regression
coefficient of walst size, the coefficient d; with respect to
FAT is the first regression coefficient of body fat ratio, and
the coefficient c¢; 1s a third regression coefficient.
15 The formula (7) can be created by assuming that the
actual abdominal visceral fat cross-sectional area determined
of each individual of the samples has correlations with the
) walst slze, FAT and abdominal subcutaneous fat thickness of
that individual and statistically processing the correlations.
20 In the formula (7), the coefficient as with respect to W, is
the fifth regression coefficient of waist size, the
coefficient @&; with respect to FAT 1s the second regression
coefficient of body fat ratio, the coefficient e; with respect
to s is the second regression coefficient of abdominal

25 subcutaneous fat thickness, and the coefficlent c5 1s a £fifth

regression coefficient.



20 In the formula (7), the coefficient as with respect to W is the fifth
regression coefficient of waist size, the coefficient d2 with respect to
FAT is the second regression coefficiei2of body fat ratio, the
coefficient e2 with respect to s is the second regression coefficient of
abdom nal 25 subcutaneous fat thickness, and the coefficient c5is a fifth
regression coefficient. 52 The formula (8) can be created by assum ng that
the actual abdom nal visceral fat cross-sectional area determ ned of each
i ndi vi dual of the saffpkeefolmslaof8 kledn does cmethefihby asswiirsgy AhatBbheand
FAT of that individual and statistically 5 processing the correlations. In
t he fornul aa¢Blal tdaelomineallf viseatahbfat tdrasssigectibnall area t deeteximinkd
regression coefficient of waist size, the coefficient b3 with respect to
BM is the ¢hieach egrdydidaalcoff thei saplds Res, correlatikdhs vkt the wit h
respect to FAT is the third regression 10 coefficient of body fat ratio,
and the coewéist esizecO BMI andnFAT hof ethiats sindivddekili ahénstafiet foaliyl a (9)
can be created by assumng that the actual abdom nal visceral fat
Cr0Ss-séct | pracessiagy dhieccorretlatbbdbneaciini nbe viomblanf( &)he thenpl es has
correlations with the 15 wai st size, BM, FAT and abdom nal subcut aneous
fat thicknessefffcidrett a il th dresdperrid tt 3t i B4 i e |sixphoregseagiome
correlations. In the forrmula (9), the coefficient a7 with respect to W is
t he sevent hcoefif bsiemin ofowhfisti shie of thwi cdeffdicientt he wicdf fdespent bd with
respect to BM is the fourth

BMI is the third regression coefficient of BMI, the

) coefficient d; with respect to FAT is the third regression
10 coefficient of body fat ratio, and the coefficient ¢y is a
ninth regression coefficient.

The formula (9) can be created by assuming that the
actual abdominal visceral fat cross-sectlonal area determined
of each individual of the samples has correlations with the

15 walst size, BMI, FAT and abdominal subcutaneous fat thickness
of that individual and statistically processing the
correlations. In the formula (9), the coefficient a; with

} respect to W, 1s the seventh regression coefficlent of waist
size, the coefficient b, with respect to BMI is the fourth

20 regression coefficlent of BMI, the coefficilent 4, with respect
to FAT is the fourth regression coefficlent of body fat ratio,
the coefficlient e; with respect to s 1s the third regression
coefficient of abdominal subcutaneous fat thickness, and the
coefficient ¢y 18 a tenth regression coefficient.

25 The determination of the abdominal visceral fat

cross-sectional area of a human body serving as a sample in



20 regression coefficient of BM, the coefficient d4 with respect to FAT
Is the fourth regression coefficient of body fat ratio, the coefficient e3
wWith respect to s is the third regressi o83 coefficient of abdom nal
subcut aneous fat thickness, and the coefficient clois a tenth regression
coefficient. 25 The determ nation of the abdom nal visceral fat
cross-sectional area of a human body serving as a sanple in 53 the creation
of the fornulae (6) to (9) can be achieved by tonography as in the
creation of théecrfeatidrae®f( thet fofBilaante) ttre (S)acast beaachieosd iyng of the
correl ations between two or nore body data itens and an abdom nal vi sceral
fat cross Stomegrapisy a da the breathomvefl the fortmuphe (1 hebo (Fr @ndi on
analysis. In creating the formulae (6) to (9) the nunber of human bodies
serving as theptbstistricadl proteagingdofii tizd coriredatdbné abe tweers -tswcoronal
areas and body data is desirably 10 100 or nore, nore desirably 500 or nore
as in the cmereibodpfdattahd temsnmahdean 1abdomiriy)l vistbrahefabroxdss- 6)
descri bed above it is possible to determ ne the VA of a subject which
reflect$ t heesblohakiaaea @ad bATachiéwed shipjreditipdealisreapnpegrdssion S
performed using 15 data including the waist size and FAT of the subject as
body data shalypsisubject. Wth the formula (7) it is possible to determ ne
the VA of a subject which reflects the waist size, FAT and abdom nal
subcut aneous fat thi donessabinghthes ufpmaildeedd)seo (9) the number of
human bodies serving as samples for collecting abdominal
) visceral fat cross-sectional areas and body data is desirably
10 100 or more, more desirably 500 or more as in the creation of
the formulae (1) to (3).
With the formula (6) described above it 1s possible
to determine the VA of a subject which reflects the waist size
and FAT of the subject because computation is performed using
15 data including the waist size and FAT of the subject as body
data of the subject.
With the formula (7) it is possible to determine the
) VA of a subject which reflects the walst size, FAT and
abdominal subcutaneous fat thickness of the subject because
20 computation is performed using data including the wailst size,
FAT and abdominal subcutaneous fat thickness the subject as
body data of the subject.
With the formula (8) it 1is possible to determine the
VA of a subject which reflects the waist slize, BMI and FAT of
25 the subject because computation 1s performed using data

including the waist size, BMI and FAT of the subject as body



20 conputation is performed using data including the waist size, FAT and
abdom nal subcutaneous fat thickness the subject as body data of the
subject. Wth the fornula (8) it is posshdle to determne the VA of a
subj ect which reflects the waist size, BM and FAT of 25 the subject
because conputation is perforned using data including the waist size, BM
and FAT of the subject as body 54 data of the subject. Wth the fornula (9)
it is possible to determne the VA of a subject which reflects the wai st
size, BM, ddfa anftl trehdmbjealt . subcut aneous fat thickness of the subject
because 5 conputation is perfornmed using data including the waist size,
BM , FAT and abdom na&lithulthat fowmuba f(@) tit disnpessibe st dsctierndnhebatlg dat a
of the subject. O the fornmulae (6) to (9) noted above, one for
det er m ni ngva hef \é\ safb Fectuiwhéch nefleets artgewalstbedzef Baly FAD «at a it ens
I's capabl e of determ ning the VA nore accurately because it allows the body
condi ti on oabddmimabjsadicutanbousr £it echhbekmeyse ogfr ¢hesstyjécorbamase
different angles. It is possible to add the foregoing correction term of
t he for sul acériputemisiash drs tpeefameedf usdsgbjacd imclulendgStherwabstngsize,
correction termof the fornmula (5) based on the sex of the subject to each
of the fornBMRe KA drol (éhdomifhal heubcwtamsduo fatethidykness t tiee faubidaa (4)
or the correction term Xc of the forrmula (5) is added to each of the
formul ae (6astibody Patta cdetthensapjéde. VA of the subject, the VA thus
det er m ned

Of the formulae (6) to (9) noted above, one for

) determining the VA of a subject with a larger number of body
10 data items 1s capable of determining the VA more accurately
because 1t allows the body condition of the subject to be
reflected more precisely from more different angles.
It is possible to add the foregoing correction term
of the formula (4) based on the age of a subject or the
15 foregoing correction term of the formula (5) based on the sex
of the subject to each of the formulae (6) to (9). If the
correction term ¥Yc¢ of the formula (4) or the correction term
) Xc of the formula (5) 1s added to each of the formulae (6) to
(9) to determine the VA of the subject, the VA thus determined
20 reflects personal characteristics of the subject more
precisely based on the age or sex of the subject.
It is possible to add either or both of the
correction terms Xc and Yc to each of the formulae (6) to (9).
If the correction terms Xc and Yc are both added to each of
25 the formulae (6) to (9) to determine the VA, the VA thus

determined reflects personal characteristics of the subject



20 refl ects personal characteristics of the subject nore precisely based
on the age or sex of the subject. It is possible to add either or both of
the correction terns Xc and Yc to each % the fornulae (6) to (9). |If the
correction terns Xc and Yc are both added to each of 25 the fornmulae (6) to
(9) to determne the VA, the VA thus determ ned reflects personal
characteristics of the subject 55 nuch nore precisely. Body fat ratio (FAT)
data used in conputations based on the foregoing formulae (6) and (9) may
be such datmuchigtareripregiselyeans of a separate body fat determ ning device
5 or the like and inputted as one body data itemto the visceral fat
det erm ni ng devi ce 1®odlyr faghratbo nEFATulGatiao msedc i oconipu tatl itoersn diaisedl v,
the visceral fat determ ning device 10 nay be provided with body fat ratio
measur enent ometins fareguing Womuléed(6 f sand at9 )o meyt et sudde desteed i n t he
conput ati ons based on 10 the fornulae (6) to (9). Such body fat ratio
nmeasur enent deesrsinosh dye megansybfical separtstes itwady Latf detemhiningidayidevi ce
10 as follows. A pair of electrodes are di sposed so that one finger of
each of5 t her stitg ecikes ani@ylinpatntededas drmadodplditagitems tai thdodscerbl of
the visceral fat determ ning device 10 can contact the pair of electrodes,
whi | e anot hfat pdetemiirdngrdeydee U0 stimsmuapls dthe nanipndation fsereiornfé .each
of the subject's right and | eft hands can contact the aforesaid another
pai r of el eBltedestivdiley f dheevipaerabffat abdtregnidniagedegice ak0 angyaite of
provided with body fat ratio measurement means for obtaining
) body fat ratio data to be used in the computations based on
10 the formulae (6) to (9).
Such body fat ratio measurement means can be
provided in the visceral fat determining device 10 as follows.
A pair of electrodes are disposed so that one finger of each
of the subject’'s right and left hands holding the main body 1
15 of the visceral fat determining device 10 can contact the pailr
of electrodes, while another pair of electrodes disposed so
that another finger of each of the subject’'s right and left
} hands can contact the aforesald another pair of electrodes.
The former pair of electrodes are used as a palr of
20 current path forming electrodes through which a current path
1s formed between the both hands as terminals of a human body,
while the aforesald another pailr of electrodes used as a pair
of voltage measuring electrodes through which a potential
difference between the both hands 1s measured.
25 The pailr of current path forming electrodes are

electrically connected to a current source to form a current



20 current path form ng el ectrodes through which a current path is forned
bet ween the both hands as termnals of a human body, while the aforesaid
anot her pair of electrodes used as a pai36é of voltage neasuring el ectrodes
t hrough which a potential difference between the both hands is neasured.
25 The pair of current path formng electrodes are electrically connected
to a current source to forma current 56 path in the human body, while the
pair of voltage neasuring electrodes electrically connected to voltage
measuri ng npatis in cheedsanan bbdyyovhile tdoy et o€ volltage mexesiriineg

el ectrodes thereby nmeasuring the inpedance between the both hands of the

5 subj ect. élecheteles rilegtirieabdgdycoémiectsdd tofvod tage) measiaihy nibaing such
as the weight, height, sex and age of the subject as well as the inpedance
of the subjectméasunmradmanmplthge abrcss ridasonltdye weaserihg feledtaioded ni ng
device 10 has to be 10 configured to allow entry of all the necessary body
data itens thérehyymddsmrimg theainmpedaesd imstweean ttheubothckandsirdfhahe a
predet erm ned conputing fornula for finding a body fat ratio from such an
i npedance asdbpacty. data through a conputation is stored in the storage
section 22 to 15 allow the conputation section 20 to performthe
conputation to findInhdeltednifibhg riie dmodn farbaditdendf od duiejedtsbedsl f at
determ ning device wth a step counting function according to the present

i nventi on nmastdeswainfdsgwhed wedghe, Chebdiite, dexdaind rigei 6§ the subject as

well as the impedance of the subject 1s necessary. For this
) reason, the visceral fat determining device 10 has to be
10 configured to allow entry of all the necessary body data items
through the manipulation section 6 without lack.

Further, a predetermined computing formula for
finding a body fat ratio from such an impedance and body data
through a computation is stored in the storage section 22 to

15 allow the computation section 20 to perform the computation to
find the body fat ratio.

An embodiment of the visceral fat determining device

) with a step counting function according to the present
invention may be configured to be capable of determining the
20 abdominal visceral fat cross-sectlional area (VA) of a human
body through a computation using data including an item
related to the impedance of the human body.

The following description is directed to such an

embodiment configured to be capable of determining the
25 abdominal visceral fat cross-sectional area of a subject on

the assumption that the impedance of the body of the subject



20 abdom nal visceral fat cross-sectional area (VA) of a human body
t hrough a conputation using data including an item related to the

i npedance of the human body. The fol |l owis® description is directed to such
an enbodi nent configured to be capable of determ ning the 25 abdom nal

vi scer al

fat cross-sectional area of a subject on the assunption that the

| npedance of the body of the subject 57 also correlates wth the abdom nal

vi scer al

t he storagelseciomreladtesf wihb thecabdumimal ddseernii figt demosse 10
descri bed above as a conputing fornula for a conputation to 5 estinmate the

abdom na

vesctialalf atrear. oSkhes efiililowdhgaferm@léd) (100 ixe stioreddinnthée

storage section 22. VA =a8W + g, - (TL 2/2) + cl11 ... ... (10) In the
formul ae (18}orage eectdent 22t bE thpevisuralfl fad Hetepmbnilyg ddviceprnesent s

t he height of the subject, and a8, 10 g1 and cll1l are coefficients obtained
i n the proceescribedy abbivegathascoaputirg Fasmhlan feirati abmpdtatlionc@®si ng to
be described later. Wth the fornmula (10) it is possible to determ ne
abdom n&@ vesthiale fthie abdsminalt vhscdrar €at( Chpsefrsactbosabjaria f(Vam t he
wai st size of the subject and the term ((TL)2/Z) which is obtained by
di vi di ng t heoshpiateoreld tihe theal storade tdercti@ngl22.0f t he subject by the
i npedance of the body of the subject. In the formula (10), ((TL)2/2)

the data item relat¥8 &oagiWy knpeddntis)of+ @ human body. eee ...(10)

10

15

20

25

In the formulae (10), Z represents the impedance of
& human body, T. represents the height of the subject, and ag,
g, and c;; are coefficients obtained in the process of creating
this formula based on statistical processing to be described
later.

With the formula (10) it is possible to determine
the abdominal visceral fat cross-sectional area (VA) of a

subject from the waist size of the subject and the term

i's

((Tp)*/Z) which is obtained by dividing the square of the wvalue

of the height of the subject by the impedance of the body of
the subject. In the formula (10), ((T.)2/2) is the data item
related to the impedance of a human body.

The formula (10) can be created by assuming that the
actual abdominal visceral fat cross-sectional area determined
of each individual of the samples has correlations with the
waist size and ((Tp)?/Z) of that individual and statistically
processing the correlations. In the formula (10), the
coefficient as with respect to W, is the eighth regression

coefficient of walst size, the coefficilent g; with respect to

fat cross- sectional area. The following forrmula (10) is stored in

t he



20 The formula (10) can be created by assum ng that the actual abdom nal
visceral fat cross-sectional area determ ned of each individual of the
sanpl es has correlations with the waist5&ize and ((TL)2/2) of that
i ndi vidual and statistically processing the correlations. In the formula
(10), the 25 coefficient a8 with respect to W is the eighth regression
coefficient of waist size, the coefficient gl with respect to 58 ( (TL
)2/ Z) is the first regression coefficient of ((TL)2/2Z), and the
coefficient (¢Td)%/8) ats dihey diliristr egueessbon cordffiicient. oFfhdé (Bet’#Eii namdon of
t he abdomi nal visceral fat cross-sectional area of a human body serving as
a sanpl e i nthé ¢deffrcdanitor, 0fist he edewehth (ddyresmionl soeli€¢iatemteved by
tonography as in the creation of the formulae (1) to (3), and the
statistical processi Theofietéemimatixdmtoforthebabdeminalwoviscerad €altody dat a
Items and an abdom nal visceral fat cross- sectional area can be achieved
by nul ti pl ectossssecttigpnadsaraa ¢ anmhmam odyn seredhgngst aesdmplailia ( 10)
t he nunber of human bodies serving as sanples for collecting abdom nal
vi scerals f#hectosstizecifothe foemslantldodandailaoi bedashiebéd B0 or
nore, nore desirably 500 or nore as in the creation of the 15 formulae (1)
to (3). Wt hombgrdphymasa ihl@hedeseatben abdhe formslpess$ihl to (3 .dandr m ne
the VA of a subject which reflects the waist size and ((TL)2/2Z) of the
subj ect becthsestamitiaailo prosepeihgr of dthaisiorgyedatdonscbaetivesn ttwe wai st
size and ((TL)2/Z) of the

more body data items and an abdominal visceral fat cross-

) sectional area can be achieved by multiple linear regression
10 analysis.

In creating the formula (10) the number of human
bodles serving as samples for collecting abdominal visceral
fat cross-sectional areas and body data 1s.desirably 100 or
more, more desirably 500 or more as in the creation of the

15 formulae (1) to (3).
With the formula (10) described above it is possible
to determine the VA of a subject which reflects the waist size
} and ((Tp)?/%Z) of the subject because computation is performed
using data including the waist size and ((Tp)%/2) of the
20 subject as body data of the subject.

It is possible to add the foregoing correctlon term
of the formula (4) based on the age of a subject or the
foregoing correction term of the formula (5) based on the sex
of the subject to the formula (10) to the formula (10). If

25 the correction term Yc of the formula (4) or the correction

term Xc of the formula (5) 1s added to the formula (10) to



20 subject as body data of the subject. It is possible to add the foregoing
correction term of the fornula (4) based on the age of a subject or the
foregoing correction termof the formul a95) based on the sex of the
subject to the formula (10) to the fornmula (10). If 25 the correction term
Yc of the fornmula (4) or the correction termXc of the formula (5) is
added to the formula (10) to 59 determ ne the VA of the subject, the VA
thus determ ned reflects personal characteristics of the subject nore
preci sel y bdstermmned Htheayd of the shbjdéet suihec¥R. thusi depessimdd to add
either or both of the 5 correction terns Xc and Yc to the fornula (10). If
the correcteblhetes mersonaldcNaractehisticdddd the shbjéotnmbére (10) to
determ ne the VA the VA thus determ ned refl ects personal characteristics
of the subjprécisely masedpoacithel ggel opesanof dhbasubgddctn t he conputati on
based on the 10 foregoing forrmula (10) may be such data determ ned by
means of a separate Itedscpossibhe to keaddred thepubtedotls ofettody data item
to the visceral fat determ ning device 10 through the manipul ation section
6. Altemnat coerectide termseKel ahdt Ydeterthenifogmida ¢20) 15 IHO tiey be
provided with body fat rati o neasurenent neans and configured to allow the
data of an copeeetiben meamsr ¥d bBydi Yip edboen dso e asidedment theafsrmulkd yded i n
the body fat ratio nmeasurenment neans to be inputted to the computation
processi ng teed¢termiie thed Waedthe Vhetlmasrpldteairmined reflects personal
characteristics of the subject much more precisely.
) Impedance data used in the computation based on the
10 foregoing formula (10) may be such data determined by means of
a separate device or the like and inputted as one body data
item to the visceral fat determining device 10 through the
manipulation section 6.
Alternatively, the visceral fat determining device
15 10 may be provided with body fat ratio measurement means and
configured to allow the data of an impedance measured by
impedance measurement means ilncluded in the body fat ratio
) measurement means to be inputted to the computation processing
section 20 and used in the computation.
20 The following formula (l1l1) can be created as a
computing formula for determining the abdominal visceral fat
cross-sectional area (VA) of a subject 1f an lmpedance (Z) is
used as the body data item related to impedance.
VA = ag "W, + gz-Z + Ci2 PR ...(11)
25 . In the formulae (11), as, g; and c¢;; are coefficlents

obtained in the process of creating this formula (l11) based on



20 The following fornmula (11) can be created as a conputing fornula for
determ ning the abdom nal visceral fat cross-sectional area (VA of a
subject if an inpedance (Z) is used as e body data itemrelated to

i npedance. VA = a9W. + g2Z + c12 ... ... (11) 25 In the formulae (11), a9,
g2 and cl12 are coefficients obtained in the process of creating this
formula (11) based on 60 statistical processing. As described regarding the
formula (10), the fornmula (11) can be created by assunmi ng that the actual
abdom nal gtsersicdlaprocessingcti onal area determ ned of each 5

I ndi vi dual of the sanples has correlations wth the waist size and

i npedance (Z) of thals ddsetribed Wweghraiidlg ShieC Ebkyulpr OPELSitI@ Hoemula
correlations. In the forrmula (11), the coefficient a9 with respect to W
i's the nintlIpgi@s Veoltreatelf§ bei easumingaiizit theecacttel cawddmuyiaant g2 with
respect to 10 (2) is the second regression coefficient of inpedance (2),

and the coeidéeraentrarl 2riossasedeldndll rexsL auteiminelif bE£i €a¢h The
determ nation of the abdom nal visceral fat cross-sectional area of a

human bady sediNIguals of $hePkemples ties CEtd1dti0hst Reth ofall vaisltl)sigan be
achi eved by tonography 15 as in the creating of the foregoing fornmul ae, and

the statisah@almpearssi(zg 6f thet coiderRidinandesvaensty®ally More body
data itens and an abdom nal visceral fat cross-sectional area can be

achi eved byproddsig |tHieabrralatsondn anakisi sormdle (uuyherhef human
bodi es serving as sanples is desirably 100
coefficient ay; with respect to Wp is the ninth regression
) coefficlient of waist size, the coefficient g; with respect to
10 (2) is the second regression coefficlent of impedance (2), and
the coefficlent c;;, is a twelfth regression coefficient.

The determination of the abdominal visceral fat
cross-sectlonal area of a human body serving as a sample in
the creation of the formula (11) can be achieved by tomography

15 as in the creating of the foregoing formulae, and the
statistical processing of the correlations between two or more
body data items and an abdominal visceral fat cross-sectional

} ' area can be achleved by multiple linear regression analysis.
The number of human bodies serving as samples 1s desirably 100

20 or more, more desirably 500 or more.

With the formula (11) it is possible to determine
the VA of a subject which reflects the wailst size and
impedance of the subject because the computation for
determining the VA is performed using data including the waist

25 size and impedance of the subject as body data of the subject.

The entry of the data of an impedance to be used in the



20 or nore, nore desirably 500 or nore. Wth the fornmula (11) it is
possible to determne the VA of a subject which reflects the waist size
and inpedance of the subject because thel conputation for determning the
VA is perfornmed using data including the waist 25 size and i npedance of the
subj ect as body data of the subject. The entry of the data of an inpedance
to be used in the 61 conputation based on the formula (11) can be achi eved
in the same nmanner as with the fornula (10); that is, the data of an
I npedance negmipetatiorn theseadhooughe t frermeka plllgt ican becaclrbeved ior thee
visceral fat determning device 10 is provided with 5 body fat ratio
measur enent samamamner tae widhatbé formulmeddte timaisdisedthy datee dshan
measur enent nmeans included in the body fat ratio nmeasurenent neans is
i nput t ed t oimpedamwoeuiagt iben inpnbted stmgpwegc ttihen ndfipnilatten sectiwn 6,
conputation. It is possible to add the foregoing correction term 10 of the
formul a (4)onrthdeviscarrdt ifat tetermnining devime 40( 35 provided fvorthul a (11).
If so, the VA determ ned reflects personal characteristics of the subject
nore preéci skody bfasedratoio measagement seeard dre thebdata. of t an singwesdsndee t o
add either or both of the correction terns Xc and Yc to the 15 fornul a
(11). If theeasuredtbpninpedancicmeasuemente neaEns iaddleded oin hehd dyody a
(11), the VA deternmined reflects personal characteristics of the subject
much nore pfetisatio neadurementhmeanscks alnpuitedetter thai aognpetationv t h a
step counting function according to the present invention may

processing section 20 and used in the computation.

) It is possible to add the foregoing correction term
10 of the formula (4) or the correction term of the formula (5)
to the formula (11). If so, the VA determined reflects
personal characteristics of the subject more precisely based
on the age or sex of the subject. It 1s possible to add
elther or both of the correction terms Xc and Yc to the
15 formula (11). If the correction terms Xc and Yc are both
added to the formula (11), the VA determined reflects personal
characteristics of the subject much more precisely.
) Further, the visceral fat determining device with a
step counting function according to the present invention may
20 be configured to be capable of determining the abdominal
visceral fat cross-sectional area (VA) of a human body based
on the assumption that (W.?:T.-age) and (W.%:T.-FAT) have
correlation with each other. The following formula (12) is
stored in the storage section 22 of the visceral fat
25 determining device 10 described above as a computing formula

for estimating the abdominal visceral fat cross-sectional area



20 be configured to be capable of determ ning the abdom nal visceral fat
cross-sectional area (VA) of a human body based on the assunption that
(W2 TL age) and (W2 TL FAT) have 6&drrelation with each other. The
following formula (12) is stored in the storage section 22 of the visceral
fat 25 determ ning device 10 described above as a conputing fornula for
estimating the abdom nal visceral fat cross-sectional area 62 (VA of a
subj ect through a computation. VA =it W2 -TL-age + hl- W2 TL FAT -
cl3 ... ...({AR)of ra tsubjeatmthaeudgi2) cotputepiesent s t he wai st size of the
subj ect, TL represents the height of the subject, age 5 represents the age
of the subject, and RAT=r épr &b 3aghe+bogdy W.f €. -FATI © of; t he.subj et2)
Further, in the formula (12), i1, hl and cl1l3 are coefficients obtained in
t he process of creatilngthehfermalanil(d2)gsdl] pepsésdnts ithal waletesszeg t o be
described later. 10 The formula (12) can be created by assum ng that the
act ual abdoof nthe Wuwgjerctd, fTat representecthenheightaofiethey mubgdectof agach
i ndi vi dual of the sanples has correlations with (W2 -TL-age) and (W2
- TL- FAT)5 of répiedsemidi wihdualgeani tlké adulsjectsl landpFaTesepngsdritss ctie @odlyi ons.
In the formula 15 (12), the coefficient it with respect to (W2 -TL-age)
I's the firsfat eateksich theckibdeetit Furtle?, - Ih - €ge)fornMvdac¢akf i, cignth, hl
with respect to (W2 -TL-FAT) is the first regression coefficient of (W2
-TL- FAT), aandtdig apefdoeffidient? bbtainédiin e lproegsesef ooreaefid ci ent .
this formula based on statistical processing to be described

) later.

10 The formula (12) can be created by assuming that the
actual abdominal visceral fat cross-sectional area determined
of each individual of the samples has correlations with
(W.2-T.-age) and (W.?:T,-FAT) of that individual and
statistically processing the correlations. In the formula

15 (12), the coefficient 1; with respect to (hkz-TL-age) 1s the
first regression coefficient of (Wp%-T.-age), the coefficilent
h; with respect to (W.?:T.:FAT) is the first regression

_-l coefficlent of (WLz-TL-FAT), and the coefficient ¢35 is a
thirteenth regression coefficient.

20 With the formula (12) it is possible to obtain an
estimated value of VA accurately if the subject is a man.
Accordingly, in the case where the sex of the subject inputted
through the manipulation section 7 is male, selection of the
formula (12) makes it possible to f£ind an estimated value of

25 VA of a male subject accurately.

With the formula (12) it is also possible to



20 Wth the formula (12) it is possible to obtain an estimted value of VA
accurately if the subject is a man. Accordingly, in the case where the sex
of the subject inputted through the mard3ul ation section 7 is male,
selection of the fornula (12) makes it possible to find an estimated val ue
of 25 VA of a male subject accurately. Wth the fornula (12) it is also
possible to 63 determ ne the VA of the subject which reflects (W.2TLage)
and (W.2TLFAT) of the subject because the conputation is perforned using

dat a i ncl uddagetiriz -tHe aepfatte( $iRject. wHiAh reflethe W) Bolages bndy
data of the subject. 5 Alternatively, the visceral fat determ ning device
with a step(Wgumi BT ) wictthen sabdecti bardusd heprempatatisweiy i on may be
configured to be capabl e of determ ning the abdom nal visceral fat

cross-sect i paafomieh g data Wnobudimpdw bhasedge) hhe awSuTpFEAT) biEFat
(W.2TLage) and the body fat 10 ratio FAT of the subject have correlation

W th each othersubject add dowdygdasanof atiel Fubjecit.ored in the storage
section 22 of the visceral fat determ ning device 10 descri bed above as a
conputi gy fornul a foAleernawtvelly! heheaahdaterall ¥ascaedérifiing device
cross-sectional area (VA) of a subject through a conputation. 15 VA = 12
W.2TLage + @hfi\Ta -stl! counting €ibAytion tduecdrding ae thad) pr&¥ertepr esents the
wai st size of a subject, TL represents the height of the subject, age
represents theemghomimayhdes don€iyureddtd-Ae roapatdenvE dbetefiding athe ati o

of the subject. Further, in the formula (13), 12, d5
abdominal visceral fat cross-sectional area (VA) of a human
) | body based on the assumption that (W %'T.-age) and the body fat
10 ratio FAT of the subject have correlation with each other.
The following formula (13) is stored in the storage section 22
of the visceral fat determining device 10 described above as a
computing formula for estimating the abdominal visceral fat
cross-sectional area (VA) of a subject through a computation.
15 VA = i+ W ?-T-age + ds*FAT - ¢4 ... ...(10)
In the formulae (13), W. represents the walst size
of a subject, T. represents the height of the subject, age
) represents the age of the subject, and FAT represents the body
fat ratio of the subject. Further, in the formula (13), 1,, ds
20 and ci4 are coefficlents obtained in the process of creating
this formula based on statistical processing to be described
later. |
The formula (13) can be created by assuming that the
actual abdominal visceral fat cross-sectional area determined

25 of each individual of the samples has correlations with

(W.2+Tr-age) and FAT of that individual and statistically



20 and c14 are coefficients obtained in the process of creating this
formul a based on statistical processing to be described later. The fornula
(13) can be created by assum ng that thed actual abdom nal visceral fat
cross-sectional area determned 25 of each individual of the sanples has
correlations with (W.2TLage) and FAT of that individual and statistically
64 processing the correlations. In the formula (13), the coefficient 12
with respect to (W2 -TL-age) is the second regression coefficient of (W2
-TL- age), tprocesdingithet cdbrelabionsespéntthe formula t(Hs)f,i the regression
coefficient of body fat 5 ratio FAT, and the coefficient cl4 is a
fourteenth cegffisiemt igowith aresyectWtioh (Wife Tf cagel) alg ke isecbadpossi bl e to
obtain an estimted val ue of VA accurately if the subject is a woman.
Accor di ngl yregredsiornc aveffiiel ent hef s tw.* of, -alye )subhectoefpidteart 89 witlough
t he mani pul ati on section 7 is female, selection of the fornula (13)
makes-it posespéet tto FATI ignthst fiftiedregdassioh cYALffichehensd dodybifatt
accurately. Wth the forrmula (13) it is also possible to determ ne the VA
of the subjeatiodrFxih raed ¢hescoO¥ELItbge) andis kb foibteknthersgtgsniorbecause
the conputation is performed using data including (W.2TLage) and FAT of the
subj ect as boefftiatemt.of the subject. The determ nation of the abdom nal
visceral fat cross-sectional area of a human body serving as a sanple in
With the formula (13) it is possible to obtain an

estimated value of VA accurately if the subject is a woman.
) Accordingly, in the case where the sex of the subject inputted
10 through the manipulation section 7 is female, selection of the
formula (13) makes it possible to find an estimated value of
VA of a female subject accurately.
With the formula (13) it is also possible to
determine the VA of the subject which reflects (Vh?-TL-age) and
15 FAT of the subject because the computation is performed using
data including (Vﬁ?-TL-age) and FAT of the subject as body data
of the subject.
) The determination of the abdominal visceral fat
cross-~sectional area of a human body serving as a sample in
20 the creation of the formulae (12) and (13) can be achileved by
tomography as in the foregiong formulae, and the statistical
processing of the correlations between two or more body data
items and an abdominal visceral fat cross-sectional area can
be achieved by multiple linear regression analysis. The
25 number of human bodies serving as samples 1s desirably 100 or

more, more desirably 500 or more.



20 the creation of the formulae (12) and (13) can be achieved by tonography
as in the foregiong fornulae, and the statistical processing of the

correl ations between two or nore body das® itens and an abdom nal visceral
fat cross-sectional area can be achieved by nultiple |inear regression
anal ysis. The 25 nunber of human bodi es serving as sanples is desirably 100
or nore, nore desirably 500 or nore. 65 The data of a body fat ratio (FAT)
to be used in the conputation based on the formula (12) or (13) nay be
such data determ ned'ley datansfos bodppfatitmtiody FAZ) tetbennusedgdndehiece

or the like and inputted as one body data itemto the visceral 5 fat

det er m ni ngcdmputatiéh thasadlon thendirpulat { 1I2) act(ilan may Bet sudhtdata v,
the visceral fat determ ning device 10 nay be provided with body fat ratio
measur enent deteprminad mymnfdags ed at sepacatdicoaiit £aif dethenlyning detice
measured by the body fat ratio nmeasurenment neans. 10 It is possible to add

t he foregoi og ther kike and dmnputdledt he bnenbiddy (FBtaoitielme teothecyisged=Aar m of
the formula (5) to each of the formulae (12) and (13). If the correction
term is5addead, deberivihite eleviioed 10y thioudlorihd manlipularioh3ectidd act s
personal characteristics of the subject nore 15 precisely based on the age
or sex of thaterhaeitvelyt the wieserhllefad dskbmiiiierg devihebhlofmihde
correction terns Xc and Yc to each of the fornmulae (12) and (13). If the
correcti on pirewtdedcwhthl béaiyarfatb ek iadtedsireneanh mefanishantioeont Bfureld?)

and (13), the VA determned by the fornula (12) or (13)
to use the data of a body fat ratio measured by the body fat
) ratio measurement means.
10 It is possible to add the foregolng correction term
of the formula (4) or the correction term of the formula (5)
to each of the formulae (12) and (13). If the correction term
is added, the VA determined by the formula (12) or (13)
reflects personal characteristics of the subject more
15 precisely based on the age or sex of the subject. It is
possible to add elther or both of the correction terms Xc and
Yc to each of the formulae (12) and (13). If the correction
) terms Xc and Yc are both added to each of the formulae (12)
and (13), the VA determined by the formula (12) or (13)
20 reflects personal characteristics of the subject much more

precisely.

Industrial Applicability
The visceral fat determining device with a step
25 counting function according to the present invention is

portable and capable of realizing determinations in relation



20 reflects personal characteristics of the subject nmuch nore precisely.

I ndustrial Applicability The visceral fat determ ning device with a step
25 counting function according to the present invention is portable and
capable of realizing determnations in relation 66 to abdom nal viscera
fat and counting the nunber of steps involved in exercise such as wal ki ng
readily in everyday life. Further, the visceral fat determ ning device
allows the user to know the relationship between an anount of exercise 5
i nvol ved i ntexssdémmneaAltisesradl Ratgamd counyingTeHecatmbés i¢f stdpse and
abdom nal visceral fat consuned by such exercise. 67 CLAIMS 1. A viscera
fat determ MwgLERYiGE edeirbiseStefh £9UMIKIGY HBEAL DY, 18 hevarti®iy 2ad el N
that: 5 the visceral fat determ ning device has step counting neans for
counting theuptde, tHe StieperalVPay edetdrmiiigC 486168 CALBGwa e MBedone by
a subject, and a main body shaped portable; the visceral fat determ ning
devi ce al |l o¥s lamdw tHY rel@theflyhdpt veBledaars ahb@fit bPCekéidsd he wai st
size of the subject, which is the circunferential size of a trunk part of

t he subjsect inVvéEved saeleXertibe dehi6h Nadi wHLIEIRY 68 hScéAPahe® ¢dlorific

value and abdominal visceral fat consumed by such exercise.



obtaining quantitative information about abdom nal visceral 15 fat of the
subj ect through a conputation of the body data based on a predeterm ned
computing fornula; the visceral fat detes™ ning device has display nmeans
for displaying results of determ nations obtained; the conputation based on
the conputing fornula for 20 obtaining the quantitative information about
abdom nal visceral fat of the subject is perfornmed using data including
the wai st size of the subject; and the display neans is capabl e of

di splaying at |east the nunber of stefkAIMBINnted by the step counting
means. 25 2. A visceral fat determining device with a step 68 counting
function, characterized in that: the visceral fat determ ning device has
step counting nmeans for counting the nunber of steps involved in exercise
such as wal ki ng done 1y Aavisberal , faindetemiinibgdiievices hapdd g atiepbl e; t he
visceral fat determ ning device allows entry of body data of the subject

i ncl udi ng tbeuntinsg RAirmetioh,t bharacvbéeried Wit ahats the circunferential size
of a trunk part of the subject; 10 the visceral fat determi ning device is
capabl e sof det erm nithg wiecebabnfaialdetiexwindngl devic®Isasasidponal area of

t he subject through a conputation of the body data based on a
pr edet er m necunolipy tmedrhs @otcénunting the number of steps involved in
exercise such as walking done by a subject, and a main body
shaped portable;
) the visceral fat determining device allows entry of
10 body data of the subject including the waist size of the
subject, which is the circumferential size of a trunk part of
the subject:;
the visceral fat determining device is capable of
obtaining quantitative information about abdomlinal visceral
15 fat of the subject through a computation of the body data
based on a predetermined computing formula;
the visceral fat determining device has display
) means for displaying results of determinations obtailned;
the computation based on the computing formula for
20 obtaining the quantitative information about abdominal
visceral fat of the subject is performed using data including
the waist size of the subject; and
the display means 1s capable of displaying at least
the number of steps counted by the step counting means.

25

2. A visceral fat determining device with a step



the visceral fat determ ning device has display 15 neans for displaying
results of determ nations obtained; the conputation based on the conputing
formula for determ ning the abdom nal vé&ceral fat cross-sectional area of
the subject is perforned using data including the waist size of the
subject as the body data; and 20 the display neans is capable of displaying
at |least the nunber of steps counted by the step counting neans. 25 3. The
visceral fat determning device with a step counting function,

char act eri zeduntindnafundtion,i sharattépize®tiar ehatig devi ce has step
counting nmeans for counting the nunber of steps involved in 69 exercise

such as wal ki ng done tne &iscebirattfatndktermminingodeviebapes gxyg abl e; the
visceral fat determ ning device allows entry of body data of the subject

i ncl udi ng tbeuntlsg méares Eort keuhtEnd) titd , numiberh ofS stBps ClnvolRfe] ant i al
size of a trunk part of the subject; the visceral fat determ ning device
i s capabl e ekerdtsersuch s Watkahgdoabnal byl acetBlett) aHdBSmaaat beagl area
of the subject through a conputation of the body data based on a 10
pr edet ersri nsHapedwdrtapienr mul a; the visceral fat determ ning device has
di splay neans for displaying results of determ nations obtained; the
conput ation based on thee vaseprhl nfat detdrniinihg device allows entry of
body data of the subject including the wailst size of the
subject, which is the circumferential size of a trunk part of
) the subject;
10 the visceral fat determining device is capable of
determining the abdominal visceral fat cross-sectional area of
the subject through a computation of the body data based on a
predetermined computing formula;
the visceral fat determining device has display
15 means for displaying results of determinations obtalned;
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area of
) the subject 1s performed using data including the waist size
of the subject as the body data; and
20 the display means 1is capable of displaying at least

the number of steps counted by the step counting means.

3. The visceral fat determining device with a step
counting function, characterized in that:
25 the visceral fat determining device has step

counting means for counting the number of steps involved in



determ ning the abdom nal visceral fat cross-sectional area of 15 the
subject is perforned using data including the waist size of the subject as
the body data; the display neans is capad e of displaying at |east the
nunber of steps counted by the step counting nmeans; the visceral fat
determ ning device is capable of .20 storing step-count data obtai ned by
the step counting neans; and the visceral fat determ ning device has
visceral fat change conputing neans for performng a conputation to find a
change in abgexcizd suchcasaivalRingrdsse sbgt a ofdhjedtca and at md€n 250dp t he
step-count data based on a first abdom nal visceral fat cross-sectiona
area det er nsh®sed oxt@gble ;conput ati on based on 70 first body data,
step-count data counted by the step counting neans after the first

abdomi nal visceral fahecvrassesaltifatnadeteain@ning devecen dlibwsaritaysecond
abdom nal visceral fat cross- sectional area determ ned thereafter through

a conput at i body dteedforheceabdebddindiaidngt théh@alssceind dMtthdet er m ni ng
device with a step counting function according to claim 3, conpri sing:

vi scer als f asuitpdct NMwhdlchOA si BREI OLicuME At all06128 bASA ItifirdK Harite of
determnation of the first abdom nal visceral fat cross-sectional area
t hrough t heth®omguiBRidtgn based on the first body data and the determ nation
of the second abdomi nal visceral fat cross-sectional area through the
conput ati on based ontheeviscendl besly détleriminfidlg device is capable of
determining the abdominal visceral fat cross-sectlonal area of
) the subject through a computation of the body data based on a
10 predetermined computing formula;
the visceral fat determining device has display
means for displaying results of determinations obtained;
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area of
15 the subject is performed using data including the waist size
of the subject as the body data:
the display means is capable of displaying at least
) the number of steps counted by the step counting means;
the visceral fat determining device is capable of
20 storing step-count data obtained by the step counting means;
and
the visceral fat determining device has visceral fat
change computing means for performing a computation to f£ind a
change in abdominal visceral fat cross-sectional area relative

25 to the step-count data based on a first abdominal visceral fat

cross-sectional area determined through a computation based on



15 step counting start instructing neans for instructing the starting of
counting of step-count data when termnation of the conputation for
determining the first abdom nal visceraofat is detected, wherein: when
term nation of the step counting by the step 20 counting nmeans is
detected, the visceral fat determination instructing nmeans instructs the
determ nation of the second abdom nal visceral fat cross-sectional area;
and the visceral fat change conputing neans perfornms the conputation for

det er m ni ng£ihet Wy data,abdepsehnt i & dounteds By tREagtete dounithag
step-count data based on the first and second abdom nal visceral fat

cross-secti peahs adfat dtkcEirgsedalbdomithl RA sHeeRICEHRL cHBéS-sotibhal
visceral fat determning device with a step counting function according to

claim3 or 4reshfs idterminld,vhangecaasedstid EbaHEna0RUEEEHaIERHS drdss-
configured to performa conputation based on the step-count data to find a

consuned cakeetioal airea Getshtfedytiaited thtohghsaveotputhtdene by the
subject as well as to find a visceral fat consunption ratio, which is a

change isn abdesd el sHEovds®eagl dhea.rel ative to the consunmed calorific
value as the change in abdomnal visceral fat relative to the step-count

data. 6. The visceral fat determning device with a step 15 counting
function according to claim5, which is configured to allow entry of the

stride and wei ght of 4t hghsubjgeéralgitCidétermining device with a step
counting function according to claim 3, comprising:
) visceral fat determination instructing means for
10 instructing the determination of the first abdominal visceral
fat cross-sectional area through the computation based on the
first body data and the determination of the second abdominal
visceral fat cross-sectional area through the computation
based on the second body data; and
15 step counting start instructing means for
instructing the starting of counting of step-count data when
termination of the computation for determining the firgt
) abdominal visceral fat 1s detected, wherein:
when termination of the step counting by the step
20 counting means 1s detected, the visceral fat determination
instructing means instructs the determinatlion of the second
abdominal visceral fat cross-sectional area; and
the visceral fat change computing means performs the
computation for determining the change in abdominal visceral
25 fat relative to the step-count data based on the first and

second abdominal visceral fat cross-sectional areas determined



the visceral fat change conputing nmeans is capable of finding the consuned
calorific value and the visceral fat consunption ratio based on the
st ep-count data obtained and 20 the strilde and wei ght entered of the
subject. 7. The visceral fat determ ning device with a step counting
function according to claim5 or 6, which is configured to be capabl e of
storing the visceral fat 25 consunption ratio as well as of performng a
conputation to estimate the consuned calorific value fromthe visceral fat
72 5 consungid othe attiep-apdnthdataount of the change in abdom nal visceral
fat found fromthe first and second abdom nal visceral fat cross-sectional
areas determ ned. 8. The visceral fat determ ning device with a step
counting function according to claim5 or 6, which is configured to be
capabl e of storing tBe Thecetsteral fainretephiningadewics wilH aastep
performng a conputation to estimate the anmount of the change in abdom nal
vi sceral fatodftingrfiunkcdionsaecardimg twrslatpt Boorr a4t | whenetinhe consuned
calorific value determ ned based on the step-count data determ ned. 9. The
vi scerals fat determ thagvilsvecal wfdth chasigepcohputbngtimewnd uct i on accordi ng
to claim5 or 6, which is configured to be capable of storing the consuned
calorific oahfiguared ttoeperfoemad éatpriatsionpbaeedr ahi the Wiespeidounlie
vi sceral fat change conputing neans is capable

data to find a consumed calorific value consumed by exercise

such as walking done by the subject as well as to find a
) visceral fat consumption ratio, which is a change in abdominal
10 wvisceral fat relative to the consumed calorific value as the
change in abdominal visceral fat relative to the step-count

data.

6. The visceral fat determining device with a step

15 counting function according to claim 5, which is configured to
allow entry of the stride and weight of the subject, wherein
the visceral fat change computing means 1s capable
) of finding the consumed calorific value and the wvisceral fat
consumption ratio based on the step-count data obtained and

20 the stride and weight entered of the subject.

7. The visceral fat determining device with a step
counting function according to claim 5 or 6, which is
configured to be capable of storing the visceral fat

25 consumption ratio as well as of performing a computation to

estimate the consumed calorific value from the visceral fat



of finding a nunber of steps, a wal king distance and a 20 consuned
calorific value which are needed to consune a given target anount of
visceral fat based on the step-count datZ the consuned calorific val ue
stored and the visceral fat consunption ratio stored. 25 10. The visceral
fat determning device wwth a step counting function according to claim®6,
which is configured to 73 be capable of neasuring a tine period el apsed
after starting of step counting by the step counting neans, wherein the
vi sceral fatordumpislonomrptiiongndetins amourdofi gheedhangeleterabduvimimaadi st ance
the subject travels from 5 the step-count data and the stride and an
aver age tr awvbdcennls fiatd found £hem dils afiamstofantihsetond cabdomliidle ti me peri od
taken by the travel as well as to determ ne a consunmed calorific value
consuned byvismeralavfalt baesd-sectienal arags detarmined. speed. 10 11. The
visceral fat determning device with a step counting function according to
any one of clains 5 to 10, which is configured to be capable of: neasuring
atime period elapsed after starting of 15 step counting by the step
counti ng neans and déteThe nviscermidfatndetermteing deaticy esithsacktepal
areas at predetermined tinme intervals after starting of a specific kind of
exerci se scmintangiunictidoncaocparding ttwe cdladmanbsnat §) swieteh ifsat
cross-sectional

configured to be capable of storing the visceral fat

consumption ratio as well as of performing a computation to

) estimate the amount of the change in abdominal visceral fat
10 from the visceral fat consumption ratio and the consumed
calorific value determined based on the step-count data

determined.

9. The visceral fat determining device with a step
15 counting function according to claim 5 or 6, which is
configured to be capable of storing the consumed calorific
value and the visceral fat consumption ratio, wherein
) the visceral fat change computing means is capable
of finding a number of steps, a walking distance and a
20 consumed calorific value which are needed to consume a given
target amount of visceral fat based on the step-count data,
the consumed calorific value stored énd the visceral fat

consumption ratio stored.

25 10. The visceral fat determining device with a step

counting function according to claim 6, which is configured to



20 areas determ ned at the predetermned tine intervals with the first
abdom nal visceral fat cross-sectional area sequentially and neasuring a
time period until a difference between ty@ first abdom nal visceral fat
cross-sectional area and any one of the abdom nal visceral fat
cross-sectional areas determined 25 at the predetermned tine intervals is
detected, thereby neasuring a tine period fromthe starting of the specific
kind 74 of exercise until conbustion of visceral fat starts; storing a

vi sceral fabe cxagnalsie @f meastiriggta mMeimperpeadodhiethpsedaatte® ferrtaagel apsed
until the starting of the visceral fat conbustion; and 5 performng a

conput at i onof csfém ccauntdngubpdthe asvsp feauntalnge means | magedwiexer ci se such
as wal ki ng done by the subject based on the step-count data obtained by

step counting neans thkt elstanse £t tdhanges eempliting meuitsg/ny i on  starting
time period fromthe starting of the specific kind of 10 exercise and

det er m ni ngcenfigured ab deteembhe f @t dATOEERHheN subdécP Bfave Xd1FHom | N
abdonmi nal visceral fat relative to the consuned calorific value thus

found. 52. fhe stepaiaint! datdeard ntine ngraleld eddwahhatesdgd tridveaawgt i ng
function according to any one of clains 5 to 10, which is configured to

find the avepes® fradnuethef dtssarcal of athe caRswIpahanthét tife gseridll ts of
determ nation perforned plural tines. 20 25
taken by the travel as well as to determine a consumed
calorific value consumed by the travel based on the average
) traveling speed.
10
11. The visceral fat determining device with a step
counting function according to any one of claims 5 to 10,
which 1s configured to be capable of:
measuring a time period elapsed after starting of
15 step counting by the step counting means and determining
abdominal visceral fat cross-sectional areas at predetermined
time intervals after starting of a specific kind of exercise
) such as walking:;
comparing the abdominal visceral fat cross-sectional
20 areas determined at the predetermined time intervals with the
first abdominal visceral fat cross-sectional area sequentially
and measuring a time period until a difference between the
first abdominal visceral fat cross-sectional area and any one
of the abdominal visceral fat cross-sectional areas determined

25 at the predetermined time intervals i1s detected, thereby

measuring a time period from the starting of the specific kind



13. The visceral fat determ ning device with a step counting function
according to any one of clains 5 to 10, which is configured to find the
curmul ati ve sum of visceral fat consunptyén ratios as results of

determ nation performed plural tines. 14. The visceral fat determ ning
device with a step 75 counting function according to claim211l, which is
configured to find the average value of corrected visceral fat
consunption ratios as results of determ nation performed plural tines. 5
15. The vi sofrekefatselairarili wonbudevon cofi tisderdlefatcovatteg function
according to claim11l, which is configured to find the cunulative sum of

corrected visceral fatordmgsanpisesrantias dimbuestibhSsbdreii@riineat i on
performed 10 plural tinmes. 16. The visceral fat determining device with a

step countpegiédnediichn iac@rtdmegpépiodyeapsed witdlnehe §Padbing WFer ei n:
the conputing fornula for determ ning the abdom nal 15 visceral fat
Cross-secti thal vhsesral fidte combjigtions &idat ed by statistical processing of
correl ati ons between actual visceral fat cross-sectional areas of a |arge

nunber & human bodi grEprmiagpa eSomfiitatiich MAFUHada byod Sulgt aphy on the
abdom nal parts of the human bodi es and body data of the human bodi es as
the 20 sanpaksrifixl value consumed by exercise such as walking done by
the subject based on the step-count data obtained by step
counting means after lapse of the visceral fat consumption
) starting time period from the starting of the specific kind of
10 exercise and determining a corrected visceral fat consumption

ratio as a change in abdominal visceral fat relative to the

consumed calorific value thus found.

12. The visceral fat determining device with a step
15 counting function according to any one of claims 5 to 10,
which is configured to find the average value of visceral fat
consumption ratios as results of determination performed

) plural times.

20 13. The visceral fat determining device with a step
counting function according to any one of claims 5 to 10,
which 1s configured to find the cumulative sum of visceral fat
consumption ratios as results of determination performed
plural times.

25

14. The visceral fat determining device with a step



t he conputation based on the conputing fornmula for determ ning the
abdom nal visceral fat cross-sectional area is perfornmed using data
i ncluding the wai st size of the subject.725 17. The visceral fat
determ ning device with a step counting function according to any one of
claims 2 to 15, 76 which is configured to allow entry of body data of the
subject including the waist size, height and wei ght of the subject, the
wai st size being the circunferential size of a trunk part of the subject,
wher ei n: 5 ¢bnentimg ufung: foor Eckcarding ded exlaim rid ,t khiehdbsi cedfigurecer al
fat cross-sectional area of the subject is created by statistical
processi ng td £imd etle iarexraget wadne anf usdrnectedt aliscekatl cfass- secti onal
areas of a |l arge nunber of human bodi es as sanples that are neasured by
t onogr aphy oons$imep tadwto watdlospast seddltd d¢ih aidterrinatdborspantotmsty dat a of
the human bodies as the sanples; and the conputation based on the
conputing fplurah fimes.determ ning the abdom nal visceral fat
cross-sectional area is performed using data including the waist size of
t he subjsect 15 and a BM found fromthe height and wei ght of the subject.
18. The visceral fat determ ning device with a step counting function
according to any one ab.cThenelscdrmallat deitebminingndevdivecaritth al sewpentry
of body data of the subject 20 including the waist size, height, weight and
abdoni nal sobrtimgebusctian wlocokdtsg ©é dleinsullj,ewhichhes veorsigqired bei ng
the circunferential size of a trunk part of the subject,

to find the cumulative sum of corrected visceral fat

) consumption ratios as results of determination performed
10 plural times.
16. The visceral fat determining device with a step
counting function according to any one of claims 2 to 15,
whereiln:
the computing formula for determining the abdominal
15 visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
} samples that are measured by tomography on the abdominal parts
of the human bodles and body data of the human bodies as the
20 samples; and
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is

performed using data including the waist size of the subject.

25 17. The visceral fat determining device with a step

counting function according to any one of claims 2 to 15,



wherein: the conputing fornula for determ ning the abdom nal 25 viscera
fat cross-sectional area of the subject is created by statistical
processi ng of correlations between actudlé visceral 77 5 10 fat
cross-sectional areas of a | arge nunber of hunman bodies as sanples that
are neasured by tonography on the abdom nal parts of the human bodi es and
body data of the human bodies as the sanples; and the conputation based on
the conputing fornula for determ ning the abdom nal visceral fat
cross- sect i Wnkth discsvong iguarefiotoral v reptoyt @fi boldyddata tde tke SubJeze of
the subject, a BM found fromthe height and wei ght of the subject and the
abdom nal subendimspddef saishi skrnessheiht End wedghtadff the datbejedtni ng
device with a step counting function according to any one of clainms 2 to
15, which te waddt fsdizer beiiognthe wehbremifereatdatapibécobfa torindr pamitng t he
body fat ratio of the subject based on the 15 i npedance of the body of the
subj ect t hatf i thersaxhjeed ,viwherellnct r odes brought into contact with
termnals of the body of the subject, wherein: the conputing fornula for
det erm 9 ng t he abdotrheatomputimg aforfrail ac foss detetmimbtg aihea abfoimlirasubj ect
Is created by 20 statistical processing of correlations between act ual
vi sceral faviscass- fadt icaoak-aeettondl ades @9F thebsubjéch unncdeatieds bgs
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
) samples that are measured by tomography on the abdominal parts
10 of the human bodies and body data of the human bodies as the
samples; and
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
performed using data including the waist size of the subject

15 and a BMI found from the height and weight of the subject.

18. The visceral fat determining device with a step
) counting function according to any one of claims 2 to 15,
which 1s configured to allow entry of body data of the subject
20 including the waist size, height, weight and abdominal
subcutaneous fat thickness of the subject, the waist size
being the circumferential size of a trunk part of the subject,
wherein:
the computing formula for determining the abdominal
25 visceral fat cross-sectional area of the subject is created by

statistical processing of correlations between actual visceral



sanpl es that are neasured by tonography on the abdom nal parts of the
human bodi es and body data of the hunman bodies as the sanples; and 25 the
conput ati on based on the conputing fornmu?a for determ ning the abdom na
visceral fat cross-sectional area is 78 perfornmed using data including the
wai st size and body fat ratio of the subject. 20. The visceral fat
determ ning device with a step 5 counting function according to any one of
claims 2 to 15, which is configured to allow entry of body data of the
subj ect i nfhtdeness treatdiogials areaandf ad davigen numbecub&nhavian feddiddhiagkness
of the subject, the waist size being the circunferential size of a trunk
part of thesswblestthandareamesulredyby atomayiaphyeasutheeabdoRaisl Grea e of
determ ning the body fat ratio of the subject based on the inpedance of
the body obft bhe shisjacbadiss andnbedyrdata/ict ehec humdasbbieghis tihe 0
contact with termnals of the body of the subject; wherein: 15 the
conputi ng f eamplesf @ndlet erm ni ng the abdom nal visceral fat
cross-sectional area of the subject is created by statistical processing
of corrdi ations bet whe sompatatienecbaded fomt theossmpatingnedrmneagoef a
| ar ge nunmber of human bodies as sanples that are nmeasured by tonography on
t he abdom ndetemmisim) tife Ehdominah biskeasmlafhthetwsdakaceiondle dne@ns
bodi es as the sanples; and the conputation based on the computing formula
for performed using data including the waist size of the subject,
a BMI found from the height and weight of the subject and the
) abdominal subcutaneous fat thickness.

10
19. The visceral fat determining device with a step
counting function according to any one of claims 2 to 15,
which has body fat ratio measurement means capable of
determining the body fat ratio of the subject based on the
15 impedance of the body of the subject that is measured via
electrodes brought into contact with terminals of the body of
the subject, wherein:
) the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
20 statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts
of the human bodies and body data of the human bodies as the
samples; and
25 the computation based on the computing formula for

determining the abdominal visceral fat cross-sectional area is



determ ning the abdom nal visceral fat cross-sectional area is perforned
using data including the wai st size, abdom nal 25 subcutaneous fat
t hi ckness and body fat ratio of the subj®t. 79 21. The visceral fat
determ ning device with a step counting function according to any one of
claims 2 to 15, which is configured to allow entry of body data of the
subject including the waist size, height and wei ght of the subject, 5 the
wai st size being the circunferential size of a trunk part of the subject,
and has bodpeffermed iusimgadatanincludimg theapabisé eflzdeardnbodynEathe body
fat ratio of the subject based on the inpedance of the body of the subject
that i s neasatie ofitheclsabtjeoties brought into contact with termnals of the
body 10 of the subject, wherein: the conputing fornula for determning the
abdom nal visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral fat
cross-sectional areag0ef Thel wigeeralibéat afeterminihgddesics witlsanmgkep t hat
are nmeasured by tonography on the abdom nal parts of the human bodi es and
body datsa ofoumeingirfamciddneacaeriimg sargiyeoneand thailmenputatisgn based on
the conputing fornula for determ ning the abdom nal visceral fat
Cross- sect i wintth ateacongigd@edet & oalbol Lsitnry ddt doidpclatangr ttiee WaibJecsi ze
of the subject, a BM found fromthe height and wei ght of the subject, and
the body fimclueding dhet waistbgize. a@. abduminiadceubbutahesies efat ni ng devi ce
with a ste

pthickness of the subject, the waist size being the

) circumferential size of a trunk part of the subject, and has

10 Dbody fat ratio measurement means capable of determining the
body fat ratio of the subject based on the impedance of the
body of the subject that is measured via electrodes brought
into contact with terminals of the body of the subject;
wherein:

15 the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral

) fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts

20 of the human bodies and body data of the human bodies as the
samples; and

the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
performed using data including the waist size, abdominal

25 subcutaneous fat thickness and body fat ratio of the subject.



25 counting function according-to any one of clains 2 to 15, which is
configured to allow entry of body data of the subject 80 including the
wai st size, height, weight and abdom nal 79subcut aneous fat thickness of the
subj ect, the waist size being the circunferential size of a trunk part of
the subject, and has body fat rati o neasurenent neans capable of 5

determ ning the body fat ratio of the subject based on the i npedance of
the body of the subject that is neasured via electrodes brought into
contact with terninalzl.oftheheibodyabf fat hdetathiiathg abeice nvithea Gaeput i ng
formula for determ ning the abdom nal 10 visceral fat cross-sectional area
of the subj eotntingréaictdony acebatilayi tal apy arrssicnglaimsopr ebatg ons

bet ween actual visceral fat cross-sectional areas of a |arge nunber of

human bodi eshash sanurefidura abeallkeaswUsetrplof GFAg’ dakd 6 the @M@@tnal
parts of the human bodi es and body data of the human bodies as the

sanpl es; andinchedingptliewadstbased, oheldiet cantpwieilbhtl GENYhe §@bject,
determ ning the abdom nal visceral fat cross-sectional area is perforned

usi ng d&t a thelwaisy siwe beiay shaecdfctmperdiyjiedt siza BM af ek fgaam t he
hei ght and wei ght of the subject, and the 20 abdom nal subcutaneous fat

thi ckness anfl bbelysikjeatat madohashbodgubgectatid3medbareinsherméarkat
determ ning device with a step counting function according to any one of

clains 2 tocapabRé otiddteradninpethacbodPatat amrib BEABRe CEpENE Yased
measuring the
on the impedance of the body of the subject that is measured
) via electrodes brought into contact with terminals of the body
10 of the subject, wherein:
the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
15 samples that are measured by tomography on the abdominal parts
of the human bodles and body data of the human bodies as the
samples; and
) the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
20 performed using data including the waist size of the subject,

a BMI found from the height and weight of the subject, and the

body fat ratio of the subject.

22. The visceral fat determining device with a step
25 counting function according to any one of claims 2 to 15,

which 1s configured to allow entry of body data of the subject



| npedance of the body of the subject via el ectrodes brought 81 into contact
with termnals of the body of the subject, wherein: the conputing fornula
for determ ning the abdomi nal visceral g@mt cross-sectional area of the
subject is created by 5 statistical processing of correlations between
actual visceral fat cross-sectional areas of a |arge nunber of human
bodi es as sanples that are neasured by tonography on the abdom nal parts
of the human bodi es and body data of the hunman bodies as the sanples; and
10 the conpitciudingaded wadstheizemheight f avelight &nd ab@éeimani ng t he
abdom nal visceral fat cross-sectional area is perforned using data

i ncl udi ng téebowtsienis €atf thhekneds enff thdubiectypelendei©f diwe body of
the subject. 15 24. The visceral fat determ ning device with a step

counting fubeingntiee cdirtiungerontiyl ontzofoff|itankbpadt 23 thdanfijecthe
conput ati on based on the conputing fornula for determ ning the abdom na

vi sceral faand rss-sebt ifataratiéanéssulsiidod hnes tAfaBl€ 0sf ection term
based on the age of the 20 subject and/or a correction term based on the
sex of ®Bhe detéymhiing the body fat ratio of the subject based on the
impedance of the body of the subject that 1s measured via
electrodes brought into contact with terminals of the body of
the subject, wherein:
) the computing formula for determining the abdominal
10 visceral fat cross-sectional area of the subject is created by
statistical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts
of the human bodies and body data of the human bodies as the
15 samples; and
the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
) performed using data including the waist size of the subject,
a BMI found from the height and weight of the subject, and the
20 abdominal subcutaneous fat thickness and body fat ratio of the

subject.

23. The visceral fat determining device with a step
counting function according to any one of claims 2 to 15,
25 which has impedance measurement means capable of measuring the

impedance of the body of the subject via electrodes brought



10

15

20

8l

into contact with terminals of the body of the subject,
wherein:

the computing formula for determining the abdominal
visceral fat cross-sectional area of the subject is created by
statlstical processing of correlations between actual visceral
fat cross-sectional areas of a large number of human bodies as
samples that are measured by tomography on the abdominal parts
of the human bodies and body dafa of the human bodies as the
samples; and

the computation based on the computing formula for
determining the abdominal visceral fat cross-sectional area is
performed using data including the waist size of the subject

and the impedance of the body of the subject.

24. The visceral fat determining device with a step
counting function according to any one of claims 16 to 23,
wherein the computation based on the compﬁting formula for
determining the abdominal visceral fat cross-sectional area is
performed using a correction term based on the age of the
subject and/or a correction term based on the sex of the

subject.



