EP 1 306 051 B1

(19) g)

Europaisches Patentamt
European Patent Office

Office européen des brevets

(1) EP 1 306 051 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
30.03.2005 Bulletin 2005/13
Application number: 02023555.2

Date of filing: 22.10.2002

(51) Intcl7: A61B 5/05

Daily-life disability related physical information determining apparatus

Vorichtung zur Bestimmung von physikalischen Informationen beziiglich Einschrankungen des

taglichen Lebens in Beziehung

Dispositif de détermination d’informations physiques concernant des infirmités de la vie courante

(84) Designated Contracting States: * NAJAFI B ET AL: "Falling risk evaluation in
DE FR GB elderly using miniature gyroscope" 1ST
ANNUAL INTERNATIONAL IEEE-EMBS
(30) Priority: 23.10.2001 JP 2001324519 SPECIAL TOPIC CONFERENCE ON
11.03.2002 JP 2002065109 MICROTECHNOLOGIES IN MEDICINE AND
BIOLOGY. PROCEEDINGS (CAT. NO.00EX451),
(43) Date of publication of application: 1ST ANNUAL INTERNATIONAL IEEE-EMBS
02.05.2003 Bulletin 2003/18 SPECIAL TOPIC CONFERENCE ON
MICROTECHNOLOGIES IN MEDICINE AND
(73) Proprietor: TANITA CORPORATION BIOLOGY. PROCEED, pages 557-561,
Tokyo (JP) XP002229403 2000, Piscataway, NJ, USA, IEEE,
USA ISBN: 0-7803-6603-4
(72) Inventor: Itagaki, Shuji DOUGHTY KET AL: "Continuous assessment of
Itabashi-ku, Tokyo (JP) the risk of falling using telecare."” JOURNAL OF
TELEMEDICINE AND TELECARE. ENGLAND
(74) Representative: Miiller-Boré & Partner 1998, vol. 4 Suppl 1, 1998, pages 88-90,
Patentanwalte XP002229404 ISSN: 1357-633X
Grafinger Strasse 2 TESTI D ET AL: "Risk of fracture in elderly
81671 Miinchen (DE) patients: a new predictive index based on bone
mineral density and finite element analysis"
(56) References cited: COMPUTER METHODS AND PROGRAMS IN

EP-A- 1 027 860

MARIN H. F. ET AL.: "Design Considerations for
an Alert System to Prevent Inpatients Falls "
AMIA 1997 ANNUAL FALL SYMPOSIUM,
OCTOBER 25 - 29, NASHVILLE, USA, [Online]
1997, XP002229402 Retrieved from the Internet:
&lt;URL:http://www.amia.org/pubs/symposia/D
00 4100.PDF &gt; [retrieved on 2003-01-24]

BIOMEDICINE, JULY 1999, ELSEVIER, IRELAND,
vol. 60, no. 1, pages 23-33, XP002229405 ISSN:
0169-2607

ENSRUD KE ET AL: "Body size and hip fracture
risk in older women: a prospective study. Study
of Osteoporotic Fractures Research Group."
THE AMERICAN JOURNAL OF MEDICINE.
UNITED STATES OCT 1997, vol. 103, no. 4,
October 1997 (1997-10), pages 274-280,
XP002229406 ISSN: 0002-9343

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR) (Cont. next page)



EP 1 306 051 B1

¢ LIXET AL: "Quantitative assessment of forearm

muscle size, forelimb grip strength, forearm
bone mineral density, and forearm bone size in
determining humerus breaking strength in 10
inbred strains of mice.”" CALCIFIED TISSUE
INTERNATIONAL. UNITED STATES JUN 2001,
vol. 68, no. 6, June 2001 (2001-06), pages
365-369, XP002229407 ISSN: 0171-967X

KANE R ET AL.: "Assessment of patients who
fall" ESSENTIALS OF CLINICAL GERIATRICS,
2ND EDITION, NY: MCGRAW-HILL, [Online]
1989, XP002229609 Retrieved from the Internet:
&lt;URL:http://www.universityhospital.org/ger
iatric_education/library/falls.pdf&gt; [retrieved
on 2003-01-31]

CORBEIL PHILLIPE ET AL: ’Increased risk for
falling associated with obesity: Mathematical
Modeling of postural control’ IEEE
TRANSACTIONS ON NEURAL SYSTEMS AND
REHABILITATION ENGINEERING vol. 9, no. 2,
June 2001, pages 126 - 136

* FIATARONE MARIA A. ET AL: 'The Boston

scientific study: the effects of resistance
training and nutritional supplementation of
physical frailty in the oldest old’ JOURNAL OF
THE AMERICAN GERIATRICS SOCIETY vol. 41,
no. 3, 1993, pages 333 - 337

WINTERS K.M. ET AL: 'Body composition
predicts bone mineral density and balance in
premenopausal woman’ JOURNAL OF
WOMAN'’S HEALTH *A GENDER-BASED
MEDICINE vol. 9, no. 8, October 2000, pages 865
- 872

BROSS RACHELLE ET AL: ’Aging and muscle
loss’ TRENDS IN ENDOCRINOLOGY AND
METABOLISM vol. 10, no. 5, 1999, pages 194 -
198




10

15

20

25

30

35

40

45

50

55

EP 1 306 051 B1
Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a daily-life disability related physical information determining apparatus, which
based on a physical condition, makes a determination on the physical information relating to a physical strength related
phase of a daily-life disability. The present invention further relates to such a daily-life disability related physical infor-
mation determining apparatus which based on a plurality of different types of physical conditions, makes a determination
on an occurrence rate of potential disability in a daily activity, as an exemplary example of said apparatus, which based
on a physical condition, makes a determination on the physical information relating to the physical strength related
phase of the daily-life disability.

Description of the Related Art

[0002] Researches in recent years have unveiled a fact that, especially in the aged person, a physical strength or
an athletic ability deteriorates with aging, and this condition in turn could make the aged person suffer from such a
disability that he/she may fall down and eventually have his/her bone broken. In this regard, in order to know the
occurrence rate of such a potential disability with respect to an active motion in the daily life, such a method has been
employed as a common practice, in which, primarily, a physical strength and/or an athletic ability is measured under
instructions of a specialist such as a physician, and then data is referred, which indicates a relationship between the
physical strength and/or the athletic ability and the occurrence rate of the disability with respect to the active motion,
thereby recognizing the occurrence rate of the disability with respect to the active motion corresponding to the measured
physical strength and/or athletic ability.

[0003] However, the above-described method for grasping the occurrence rate of the disability with respect to the
active motion has required to measure the physical strength and/or the athletic ability with a relatively large load applied
to the body of a subject. Further disadvantageously, the above method has to be executed under the instructions of
the specialist as a physician and such a data should be referred, which indicates a relationship between the physical
strength and/or the athletic ability and the occurrence rate of the disability with respect to the active motion. Those
works are rather troublesome to be practiced actually, which means that this method is not a simple method.

[0004] Doughty K. et al.: "Continuous assessment of the risk of falling using telecare" Journal of Telemedicine and
Telecare, Vol. 4, Suppl. 1, 1998, pages 88 - 90, discloses a system for telecare assessment of the risk of falling.

SUMMARY OF THE INVENTION

[0005] Itis an object of the present invention to provide a daily-life disability related physical information determining
apparatus which allows to make a determination on physical information relating to a physical strength related phase
of a daily life disability in an easy manner.

[0006] This object is solved according to the present invention by an apparatus having the features disclosed in claim
1. Preferred embodiments are disclosed in the dependent claims.

[0007] According to the present invention there is provided a daily-life disability related physical information deter-
mining apparatus, which allows to make in a simple manner a determination on an occurrence rate of a disability with
respect to an active motion as an exemplary example of the determination on the physical information relating to the
physical strength related phase of a daily-life disability.

[0008] Since the active motion disabled level stored in the storage means can be specified based on the values
relating to the plurality of different types of physical conditions acquired by the acquisition means, therefore a deter-
mination on the active motion disabled level may become possible automatically.

[0009] According to one embodiment of the present invention, said acquisition means is at least either one of input
means or measuring means. According to this embodiment, the value relating to the physical condition can be obtained
easily.

[0010] According to another embodiment of the present invention, said storage means further stores first advice
information associated with said active motion disabled level, said specification means further specifies the first advice
information stored in said storage means on the basis of the previously specified active motion disabled level, and said
output means further outputs the first advice information specified by said specification means. According to this em-
bodiment, since the first advice information stored in the storage means can be specified by the specification means
based on the active motion disabled level acquired by the specification means, therefore an automatic reception of the
first advice information on the active motion disabled level may become possible.
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[0011] According to another embodiment of the present invention, said storage means further stores second advice
information associated with a value relating to each individual physical condition among those values relating to said
plurality of different types of physical conditions, said specification means further specifies the second advice informa-
tion based on the value relating to each individual physical condition among said plurality of different types of conditions
acquired by said acquisition means, and said output means further outputs the second advice information specified
by said specification means. According to this embodiment, since the second advice information stored in the storage
means can be specified by the specification means based on the value relating to each individual physical condition
among the plurality of different types of physical conditions acquired by the acquisition means, therefore an automatic
reception of the second advice information on each individual physical condition may become possible.

[0012] According to still another embodiment of the present invention, said active motion disabled levels are asso-
ciated with said values relating to said plurality of different types of physical conditions, said values generated in such
a way that a value relating to at least one type of physical condition weights a value relating to another type of physical
condition. According to this embodiment, since a degree of contribution of the value relating to each individual physical
condition to the active motion disabled level can be modified through the operation of weighting, therefore a higher
accuracy in estimation may be obtained.

[0013] According to another embodiment of the present invention, said active motion disabled level is configured for
an aged person placed as a subject. According to this embodiment, by limiting the active motion disability to that having
a higher occurrence rate particular in the aged person as the subject, the apparatus may be of higher utility value.
[0014] According to another embodiment of the present invention, said output means is display means for indicating
aresult specified by said specification means. According to this embodiment, since the result is indicated by the display
means, therefore the result can be visually perceived.

[0015] According to another embodiment of the present invention, said display means provides said active motion
disabled level in a graphical representation. According to this embodiment, since the active motion disabled level is
indicated in the form of a graph, therefor the result may be easily turned into an image thus facilitating the perception
thereof.

[0016] According to another embodiment of the present invention, said display means provides said active motion
disabled level in a graphical representation, which is associated with an axis of graph representing to a value relating
to each individual physical condition among the values relating to the plurality of different types of physical conditions
acquired by said acquisition means. According to this embodiment, a relation between the value relating to each indi-
vidual physical condition among the values relating to a plurality of different types of physical conditions and the active
motion disabled level can be grasped easily.

[0017] According to another embodiment of the present invention, said values relating to said plurality of different
types of physical conditions are representative of at least two values selected from a group consisting of those values
relating to a muscle, a body fat, a lean body, a leg lean body, a gravity center stability, an intracellular fluid, an extra-
cellular fluid, and a pulse differential between sitting position and standing position, respectively. According to this
embodiment, since the muscle, the body fat, the lean body, the leg lean body, the gravity center stability, the intracellular
fluid, the extracellular fluid, and the pulse differential between sitting position and standing position have good rela-
tionship respectively with the active motion disabled level, therefore a highly accurate result can be obtained. In addition,
the values relating to the muscle, the body fat, the leg lean body, the gravity center stability, the intracellular fluid, the
extracellular fluid, and the pulse differential between sitting position and standing position can be measured respectively
in a simple manner particularly with only a small load to the body.

[0018] Preferably the daily-life disability related physical information determining apparatus comprises acquisition
means, storage means, specification means and output means, wherein said acquisition means acquires a value re-
lating to a physical condition; said storage means stores physical information on a physical strength related phase of
a daily-life disability, said physical information associated with the value relating to said physical condition; said spec-
ification means specifies the physical information on the physical strength related phase of the daily-life disability stored
in said storage means based on the value relating to the physical condition acquired by said acquisition means; and
said output means outputs the physical information on the physical strength related phase of the daily-life disability
specified by said specification means. According to this configuration, since the physical information on the physical
strength related phase of the daily-life disability stored in the storage means is specified by the specification means
based on the value relating to the physical condition acquired by the acquisition means, therefore a determination on
the physical strength related phase of the daily-life disability may become possible automatically.

[0019] According to one embodiment of the present invention, said storage means further stores another physical
information on the physical strength related phase of the daily-life disability, said physical information having been
associated with the previous physical information on the physical strength related phase of the daily-life disability, and
said specification means further specifies another physical information on the physical strength related phase of the
daily-life disability, which has been stored in said storage means, based on the previously specified physical information
on the physical strength related phase of the daily-life disability. According to this embodiment, since another physical
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information on the physical strength related phase of the daily-life disability stored in the storage means can be further
specified by the specification means on the basis of the physical information on the physical strength related phase of
the daily-life disability specified previously by the specification means, therefore a determination on the physical infor-
mation about the physical strength related phase of the daily-life disability of many different types may become possible
automatically.

[0020] According to another embodiment of the present invention, said acquisition means is at least either one of
input means or measuring means. According to this embodiment, the value relating to the physical condition can be
obtained easily by an input operation and/or a measuring operation.

[0021] According to still another embodiment of the present invention, said output means is display means for indi-
cating a result specified by said specification means. According to this embodiment, since the result is indicated by
the display means, therefore the result can be visually perceived.

[0022] According to another embodiment of the present invention, said display means provides said physical infor-
mation on the physical strength related phase of the daily-life disability in a graphical representation. According to this
embodiment, since the physical information on the physical strength related phase of the daily-life disability is indicated
in the form of a graph, therefor the result may be easily turned into an image thus facilitating the perception thereof.
[0023] According to another embodiment of the present invention, said physical information on the physical strength
related phase of the daily-life disability is configured for an aged person placed as a subject. According to this embod-
iment, by limiting the physical information on the physical strength related phase of the daily-life disability to that for
the aged person placed as a subject, who particularly has a higher occurrence rate of the daily-life disability, the ap-
paratus may be of higher utility value.

[0024] According to another embodiment of the present invention, said value relating to the physical condition is
representative of at least one selected from a group consisting of those values relating to a body constitution, a basic
physical strength, and a motive ability, respectively, and said physical information on the physical strength related
phase of the daily-life disability is representative of at least one selected from a group consisting of those values relating
to a basic physical strength, a motive ability and a daily-life disability, respectively. According to this embodiment, since
especially, the value relating to the body constitution, the value relating to the basic physical strength and the value
relating to the motive ability, which are given as the values relating to the physical condition, have good relationship
with the value relating to the basic physical strength, the value relating to the motive ability and the value relating to
the daily-life disability, which are given as the physical information on the physical strength related phase of the daily-
life disability, therefore a highly accurate result can be obtained.

[0025] According to another embodiment of the present invention, said value relating to the body constitution is
representative of at least one selected from a group consisting of a lean body mass, a muscle mass and a BCM, said
value relating to the basic physical strength is representative of at least either one of a muscle strength or an equili-
bration, said value relating to the motive ability is representative of a walking ability, and said value relating to the daily-
life disability is representative of at least one selected from a group consisting of a fall-down disabled level, a bone
fracture disabled level, an osteoporosis disabled level, a hyperlipemia disabled level and an active motion disabled
level. According to this embodiment, since the lean body mass, the muscle mass, the BCM, the muscle strength, the
equilibration and the walking ability presented as the values relating specifically to the physical condition have especially
good relationship with the muscle strength, the equilibration, the walking ability, the fall-down disabled level, the bone
fracture disabled level, the osteoporosis disabled level, the hyperlipemia disabled level and the active motion disabled
level presented as the physical information on the physical strength related phase of the daily-life disability, therefore,
particularly a highly accurate result can be obtained.

[0026] Preferable the daily-life disability related physical information determining apparatus, comprises acquisition
means, storage means, specification means and output means, wherein said acquisition means acquires a value re-
lating to a physical condition as well as secondary physical information; storage means stores physical information on
a physical strength related phase of a daily-life disability, said physical information associated with the value relating
to said physical condition as well as said secondary physical information; said specification means specifies the physical
information on the physical strength related phase of the daily-life disability stored in said storage means based on the
value relating to the physical condition as well as the secondary physical information acquired by said acquisition
means; and said output means outputs the physical information on the physical strength related phase of the daily-life
disability specified by said specification means. According to this configuration, since the physical information on the
physical strength related phase of the daily-life disability stored in the storage means can be specified by the specifi-
cation means based on the value relating to the physical condition as well as the secondary physical information
acquired by the acquisition means, therefore a determination on the physical information about the physical strength
related phase of the daily-life disability may become possible automatically, and further, since the determination is
made by taking not only the value relating to the physical condition but also the secondary physical information into
account, a highly accurate result can be obtained.

[0027] According to one embodiment of the present invention, wherein said storage means further stores another
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physical information on the physical strength related phase of the daily-life disability, said physical information having
been associated with the previous physical information on the physical strength related phase of the daily-life disability
as well as said secondary physical information, and said specification means further specifies another physical infor-
mation on the physical strength related phase of the daily-life disability stored in said storage means based on the
previously specified physical information on the physical strength related phase of the daily-life disability as well as
said secondary physical information acquired by said acquisition means. According to this embodiment, since another
physical information on the physical strength related phase of the daily-life disability stored in said storage means can
be further specified by the specification means based on the physical information on the physical strength related
phase of the daily-life disability previously specified by the specification means as well as said secondary physical
information acquired by said acquisition means, therefore a highly accurate determination on the physical information
on the physical strength related phase of the daily-life disability of various types may become possible automatically,
and further, since the determination is made by taking not only the value relating to the physical condition but also the
additional secondary physical information into account, a highly accurate result can be obtained.

[0028] According to another embodiment of the present invention, said acquisition means is at least either one of
input means or a measuring means. According to this mode, the value relating to the physical condition and/or the
secondary physical information can be obtained easily by an input operation and/or a measuring operation.

[0029] According to still another embodiment of the present invention, said output means is display means for indi-
cating a result specified by said specification means. According to this mode, since the result is indicated by the display
means, therefore the result can be visually perceived.

[0030] According to still another embodiment of the present invention, wherein said display means provides said
physical information on the physical strength related phase of the daily-life disability in a graphical representation.
According to this embodiment, since the physical information on the physical strength related phase of the daily-life
disability is indicated in the form of a graph, therefore the result can be easily turned into an image thus facilitating the
perception thereof.

[0031] According to another embodiment of the present invention, said physical information on the physical strength
related phase of the daily-life disability is configured for an aged person placed as a subject. According to this embod-
iment, by limiting the physical information on the physical strength related phase of the daily-life disability to that for
the aged person placed as a subject, who particularly has a higher occurrence rate of the daily-life disability, the ap-
paratus may be of higher utility value.

[0032] According to another embodiment of the present invention, said value relating to the physical condition is
representative of at least one selected from a group consisting of those values relating to a body constitution, a basic
physical strength, and a motive ability, respectively, and said physical information on the physical strength related
phase of the daily-life disability is representative of at least one selected from a group consisting of those values relating
to a basic physical strength, a motive ability and a daily-life disability, respectively. According to this embodiment, since
especially the value relating to the body constitution, the value relating to the basic physical strength and the value
relating to the motive ability presented as the values relating to the physical condition have good relationship with the
value relating to the basic physical strength, the value relating to the motive ability and the value relating to the daily-
life disability presented as the physical information on the physical strength related phase of the daily-life disability,
therefore an extremely highly accurate result can be obtained.

[0033] According to another embodiment of the present invention, said value relating to the body constitution is
representative of at least one selected from a group consisting of a lean body mass, a muscle mass and a BCM, said
value relating to the basic physical strength is representative of either one of a muscle strength or an equilibration,
said value relating to the motive ability is representative of a walking ability, said value relating to the daily-life disability
is representative of at least one selected from a group consisting of a fall-down disabled level, a bone fracture disabled
level, an osteoporosis disabled level, a hyperlipemia disabled level and an active motion disabled level, and said sec-
ondary physical information is representative of at least one selected from a group consisting of an age, a sex, a height
and a body weight. According to this embodiment, since especially the lean body mass, the muscle mass, the BCM,
the muscle strength, the equilibration and the walking ability, each presented as the values relating to the physical
condition as well as the age, the sex, the height, and the body weight, each presented as the secondary physical
information have particularly good relationship with the muscle strength, the equilibration, the walking ability, the fall-
down disabled level, the bone fracture disabled level, the osteoporosis disabled level, the hyperlipemia disabled level
and the active motion disabled level, each presented as the physical information on the physical strength related phase
of the daily-life disability, therefore, particularly an extremely highly accurate result can be obtained.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0034]

Fig. 1 is a block diagram illustrating a configuration of an active motion disability determining apparatus according
to (a first embodiment of) the present invention;

Fig. 2 is an overview of the active motion disability determining apparatus according to (the first embodiment of)
the present invention;

Fig. 3 shows an example of first advice information associated with active motion disabled levels;

Fig. 4 shows an example of second advice information associated with the values relating to each individual phys-
ical condition;

Fig. 5 is a flow chart illustrating (a first half of) a using procedure and operation of the active motion disability
determining apparatus according to (the first embodiment of) the present invention;

Fig. 6 is a flow chart illustrating (a second half of) the using procedure and operation of the active motion disability
determining apparatus according to (the first embodiment of) the present invention;

Fig. 7 shows an example of an indication on a screen for a currently determined result;

Fig. 8 is a diagram illustrating an example of an indication (graph, advice) on the screen for a currently determined
result;

Fig. 9 shows an example of colors associated with the active motion disabled levels;

Fig. 10 is a corresponding relation table between the active motion disabled level and the values relating to a
plurality of different types of physical conditions;

Fig. 11 is a diagram illustrating an example of an indication (graph) on the screen for a currently determined result;
Fig. 12 is a block diagramillustrating a configuration of a daily-life disability related physical information determining
apparatus according to (a second embodiment of) the present invention;

Fig. 13 is an overview of a daily-life disability related physical information determining apparatus according to the
present invention;

Fig. 14 is a detailed block diagram illustrating a configuration in a specific structure of the daily-life disability related
physical information determining apparatus according to (the second embodiment of) the present invention;

Fig. 15 is a front view of a display case section of the daily-life disability related physical information determining
apparatus according to (the second embodiment of) the present invention;

Fig. 16 shows an example of a graphical display;

Fig. 17 shows another example of a graphical display;

Fig. 18 shows another example of a graphical display;

Fig. 19 is a flow chart illustrating (a first half of) a using procedure and operation of the daily-life disability related
physical determining apparatus according to (the second embodiment of) the present invention; and

Fig. 20 is a flow chart illustrating (a second half of) a using procedure and operation of the daily-life disability related
physical determining apparatus according to (the second embodiment of) the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0035] A daily-life disability related physical information determining apparatus according to the present invention is
such an apparatus which makes a determination on physical information relating to a physical strength related phase
of a daily-life disability on the basis of a value relating to the physical condition. Preferred embodiments of the present
invention will now be described in detail with reference to the attached drawings.

[0036] First of all, as a first embodiment of the present invention, an active motion disability determining apparatus
will be described in detail, which is one of the specific types of daily-life disability related physical information determining
apparatuses and has an aspect in which an active motion disabled level is determined as the physical information on
the physical strength related phase of the daily-life disability based on values relating to a plurality of different types of
physical conditions.

[0037] To begin with, a configuration of the active motion disability determining apparatus according to the present
invention is shown in Fig. 1 in a form of block diagram, and an overview thereof is shown in Fig. 2. The active motion
disability determining apparatus according to the first embodiment of the presentinvention comprises acquisition means
1, storage means 2, specification means 3 and output means 4.

[0038] The acquisition means 1 acquires values relating to a plurality of different types of physical conditions. For
example, the acquisition means 1 is composed of a plurality of known measuring means, which measure as measure-
ment data those values relating to the plurality of different types of physical conditions, such as a percent body fat, a
lean body mass, a leg lean body mass, an intracellular fluid volume, an extracellular fluid volume, a gravity center sway
distance, and a pulse differential count between sitting position and standing position. In the overview thereof, the
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acquisition means 1 comprises a first measuring main unit 11 and a second measuring main unit 21. It is to be noted
that those values relating to the physical conditions may be categorized into two types: one representative of the values
relating to a body constitution, which include the percent body fat, the lean body mass, the leg lean body mass, the
intracellular fluid volume and the extracellular fluid volume; and the other one representative of the values relating to
a physical conditioning ability, which include the gravity center sway distance and the pulse differential count between
sitting position and standing position.

[0039] The first measuring main unit 11 comprises an electrode 15 for detecting a bio-impedance, a first pulse sensor
12 for detecting a pulse in a standing position, a fist power switch 13 for introducing an electric power to the first
measuring main unit 11 and the second measuring main unit 21, and a first communication section 14 for data com-
munication with a second communication section 37, all of which are disposed in the exterior portion of a scale 16.
The electrode 15 for detecting the bio-impedance comprises a current-carrying electrode 15a and a measuring elec-
trode 15b. In this regard, the current-caring electrode 15a is located in a site where a toe portion of a foot of a subject
is to be placed when he/she steps on the scale 16, while the measuring electrode 15b is located in a site where a heel
portion of the foot of the subject is to be placed when he/she steps on the scale 16. Besides, the first pulse sensor 12
is composed of a light-emitting diode and a phototransistor and located in a site where a thumb of either foot of the
subject is to be placed when he/she steps on the scale 16. Further, the first communication section 14 comprises a
light-emitting diode and a phototransistor and located in a site as defined to be in a front side of the subject when he/
she steps on the scale 16.

[0040] In addition, there are disposed in the interior of the scale 16 those known structural components for detecting
a body weight and/or a sway of the gravity center including a plurality of weight sensors, as well as an electronic circuit
board unit for mounting thereon known electronics serving for executing measurement control processing such as
amplification, A/D conversion, an arithmetic operation, controlling and storing, which are required to measure a body
weight, a gravity center sway, a bio-impedance and a pulse and also to determine a percent body fat, a lean body
mass, a leg lean body mass, an intracellular fluid volume, an extracellular fluid volume, a gravity center sway distance
and a pulse differential count between sitting position and standing position. The electrode 15 and the first pulse sensor
12 are connected to the electronic circuit board unit.

[0041] The second measuring main unit 21 comprises a second pulse sensor 22 installed in a chair 25, which detects
a pulse in a sitting position. This second pulse sensor 22 comprises a light-emitting diode and a phototransistor and
located in a site where a first finger of either hand of the subject is generally placed when he/she places his/her hand
on an arm rest 23 of the chair 25, and said second pulse sensor 22 is connected to the electronic circuit board unit of
the first measuring main unit 11 via an electric cord 24.

[0042] The storage means 2 stores, firstly, active motion disabled levels associated with the values relating to the
plurality of different types of physical conditions acquired by the acquisition means 1 described above. Said active
motion disabled level is indicative of an occurrence rate of a disability with respect to an active motion.

[0043] For example, the active motion disabled levels associated with the values relating to the plurality of different
types of physical conditions to be stored in this storage means 2 are determined by analyzing a correlation between
questions on ADL (Activities of Daily Living) indicating the level sufficient to have a independent daily life and the values
for the plurality of different types of physical conditions at the time of said questioning with respect to an aged person
as a subject, and denoted by an equation (1) below.

Y=(aXX;+b X Xy X Uy +¢ X Xy +2) X U, (1)

where, U, and U, are determined as below:

U, ={(Xs/X,) - 1.35)/1.35 )
If Xg = 10 or 100 = Xg, then U, =2 3)
If 10 < X < 100, then U, = 1 )

In this regard, respective symbols in the above equation are designated as follows:

Y: active motion disabled level,
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X4: percent body fat,

X: leg lean body mass or lean body mass,

X3: gravity center sway distance,

X4 extracellular fluid volume,

Xg: intracellular fluid volume,

Xg: pulse differential count between sitting position and standing position,

U,: weighting coefficient determined from extracellular fluid volume/ the extracellular fluid volume,

U,: weighting coefficient determined from the pulse differential count between sitting position and standing position,
and

a, b, ¢, z: coefficient.

[0044] Variables included in the above-denoted equation are designated as those values relating to the plurality of
different types of physical conditions acquired in the acquisition means 1, which are the percent body fat, the leg lean
body mass (or lean body mass), the intracellular fluid volume, the extracellular fluid volume, the gravity center sway
distance and the pulse differential count between sitting position and standing position. Those variables, in the light of
the fact that many researches have found the specific relation between the ADL and the physical strength with respect
to the aged person as a subject, have been chosen as the good elements representative of the values relating to the
body constitution and/or the values relating to the physical conditioning ability, which may exert an important influence
on the physical strength of the aged person. In this regard, since the percent body fat, the lean body mass and the leg
lean body mass have connection with the muscle strength, the intracellular fluid volume and the extracellular fluid
volume with the quality of the muscle, and the gravity center sway distance and the pulse differential count between
sitting position and standing position with the autonomic nerves function, therefore they have been considered the
factors affecting the physical strength. It is to be noted that, the intracellular fluid volume, the extracellular fluid volume
and the pulse differential count between sitting position and standing position are designated as the variables used to
determined the coefficients weighting the values relating to the other physical conditions. Further, in the equation (1),
the X, denotes the leg lean body mass or the lean body mass, wherein preferably the leg lean body mass having
stronger relevance to the leg muscle strength should be rather used, which will particularly exert an influence on the
ADL, thereby improving the accuracy in determination.

[0045] The storage means 2 stores, secondly, first advice information associated with said active motion disabled
levels. The first advice information associated with said active motion disabled levels, which is to be stored in this
storage means 2, is designated as a type of information presented as an advice to the person to be measured, including
a warning, an evocation, a reminder and a caution with respect to the result of active motion disabled levels. For
example, such first advice information associated with the active motion disabled levels, as shown in Fig. 3, may be
stored in the storage means 2.

[0046] The storage means 2 stores, thirdly, second advice information associated with the values relating to each
individual physical condition among the plurality of different types of physical conditions acquired in the acquisition
means 1 as discussed above. The second advice information associated with the values relating to each individual
physical condition, which is to be stored in this storage means 2, is designated as a type of information presented as
an advice to the person to be measured, including a warning, an evocation, a reminder and a caution with respect to
the values relating to each individual physical condition. For example, such second advice information associated with
the values relating to each individual physical condition, as shown in Fig. 4, may be stored in the storage means 2.
[0047] Itis to be noted that the storage means 2 is arranged in the inside of a case 38, in the form of, for example,
an electronic circuit board unit mounted on an electronic circuit board as a known electronics component serving as a
storage.

[0048] The specification means 3 specifies, firstly, the active motion disabled level stored in the storage means 2,
based on the values relating to the plurality of different types of physical conditions acquired in the acquisition means
1. For example, the weighting coefficients are determined by using the equations (2) through (4) on the basis of the
pulse differential count between sitting position and standing position, the intracellular fluid volume and the extracellular
fluid volume, each having been acquired by the acquisition means 1, and then those determined weighting coefficients
as well as the percent body fat, the leg lean body mass (or the lean body mass) and the gravity center sway distance
are applied to the equation (1) to determine and thus specify the active motion disabled level.

[0049] The specification means 3 further specifies, secondly, the first advice information stored in the storage means
2 based on the previously (firstly) specified active motion disabled level. To explain this in more detail, this specification
is made effect by choosing the first advice information corresponding to the previously (firstly) specified active motion
disabled level, out of the first advice information associated with the active motion disabled levels, as shown in Fig. 3,
which has been stored in the storage means 2. For example, if the active motion disabled level "Y" is determined to
be 1.5, then "Good. Hold on the current state." will be specified as the first advice information.

[0050] The specification means 3 further specifies, thirdly, the second advice information stored in the storage means
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2 based on the values relating to each individual physical condition among the plurality of different types of physical
conditions acquired in the acquisition means 1. To explain this in more detail, this specification is made effect by choos-
ing the second advice information corresponding to the percent body fat, the leg leans body mass (or the lean body
mass) and the gravity center sway distance, respectively, each having been acquired in the acquisition means 1, out
of the second advice information associated with the values relating to each individual physical condition, as shown
in Fig. 4, which has been stored in the storage means 2. For example, those pieces of second information may be
specified respectively: "Appropriate percent fat of entire body. Hold on the current state." for the determined percent
body fat "X1" greater than S2 but smaller than S1; "Quite sufficient muscle mass of leg. Hold on the current state." for
the determined leg lean body mass (lean body mass) "X2" equal to or greater than S3; and "Very good body balance.
Hold on the current state." for the gravity center sway distance "X3" equal to or smaller than S6.

[0051] It is to be noted that the specification means 3 is arranged in the inside of the case 38, in the form of, for
example, an electronic circuit board unit mounted on an electronic circuit board as a known electronics component
serving for an arithmetic operation and/or a control.

[0052] The output means 4 outputs the active motion disabled level specified in the specification means 3. For ex-
ample, the output means 4 may be display means 32 which provides a indication of the resultant values relating to a
plurality of different types of physical conditions, such as the percent body fat, the leg lean fat mass (or the lean fat
mass) and the gravity center sway distance and/or a graphical display of the active motion disabled level with its axis
corresponding to the values relating to the plurality of different types of physical conditions, such as the percent body
fat, the leg lean body mass (or the lean body mass) and the gravity center sway distance.

[0053] It is to be noted that the output means 4 is arranged in the inside of the case 38 as a known electronics
component serving for an output of a result. For example, the display means 32 is arranged in the front surface of the
case 38 and connected to the electronic circuit board unit inside of the case 38.

[0054] A display case section 31 comprises a second power switch 33 for introducing an electric power, a set switch
34 for setting a variety of input items, a selection switch 35 for selecting a variety of input items, and a switching switch
36 for switching a variety of input items, which are all disposed in said case 38 provided with the electronic circuit board
unit and the display 32 therein. Also, the second communication section 37 for data communication with the first com-
munication section 14 is located in a lower site of the display case section 31.

[0055] Referring now to Fig. 5 and Fig. 6, a flow chart for illustrating a using procedures and operation of an active
motion disability determining apparatus according to the present invention is shown therein. It is to be appreciated that
the description is provided on the measuring main units 11, 21 and the display case section 31 collectively, rather than
separately. First of all, a person to be measured presses the power switches 13, 33 disposed in the first measuring
main unit 11 and the display case section 31, respectively (Step 1). Thereby the active motion disability determining
apparatus is activated into an operative mode, and a query screen appears on the display means 32 of the display
case section 31 requesting the person to be measured to determine whether or not a previously determined result
should be indicated (Step 2).

[0056] Subsequently, the person to be measured, if he/she does not want the previously determined result to be
indicated (NO in Step 3), sets a cursor to "NO" indicated on the query screen by pressing the selection switch 35, and
the screen is switched accordingly as set by pressing the set switch 34 (Step 4). Through those steps, the display
means 32 of the display case section 31 makes a currently determined result screen appear thereon (Step 8).
[0057] Otherwise, the person to be measured, if he/she wants the previously determined result to be indicated (YES
in Step 3), sets the cursor to "YES" indicated on the query screen by pressing the selection switch 35, and the screen
is switched accordingly as set by pressing the set switch 34 (Step 5). Through those steps, the display means 32 of
the display case section 31 makes the previously determined result screen appear thereon (Step 6). Subsequently, to
switch the display from this previously determined result screen to the currently determined result screen, the switching
switch 36 is pressed thus to switch the display (Step 7).

[0058] Subsequently, the currently determined result screen indicates thereon a set of information particular to an
individual, consisting of a personal number, sex, age, and height, as well as the values relating to the physical condition,
consisting of the percent body fat, the leg lean body mass (or the lean body mass), the intracellular fluid volume, the
extracellular fluid volume, the gravity center sway distance and the pulse differential count between sitting position and
standing position, and also the active motion disabled level. Further, the active motion disabled level may be indicated
in the form of graph by pressing the switching switch 36 (Step 8). In this regard, since the currently determined result
screen in step 8 is in a state as before the determination, the displayed values relating to the physical condition and
the display of the active motion disabled level as well as the graphical representation thereof are indicated as 0 "zero".
[0059] If the information particular to the individual has not yet set in the currently determined result screen in said
step 8 (NO in Step 9), then the person to be measured sets the information particular to the individual (Step 10). To
set the information particular to the individual, the set switch 34 shall be pressed to switch the cursor to the personal
number field by the use of switching property in which each pressing operation of said set switch 34 can switch the
cursor to respective fields of personal number, sex, age and height, in sequence. Then, the selection switch 35 is
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pressed to select an unregistered personal number, and the selected personal number is set by pressing the set switch
34 again. In next operation, in which the cursor is switched to the field of sex, the selection switch 35 is pressed to
select the sex and then the set switch 34 is pressed to set the selected sex. In next operation, in which the cursor is
switched to the field of age, the selection switch 35 is pressed to select the age and then the set switch 34 is pressed
to set the selected age. In next operation, in which the cursor is switched to the field of height, the selection switch 35
is pressed to select the height and then the set switch is pressed to set the selected height.

[0060] Subsequently, if the information particular to the individual has been already set in the currently determined
result screen in said Step 8 (YES in Step 9) or after Step 10, the person to be measured sits on a seat 26 of the second
measuring main unit 21 (the chair 25), places his/her hand on the arm rest 23 with the first finger thereof in a position
matched to the site in which the second pulse sensor 22 is located, and then the person to be measured holds on this
state with his/her eyes closed (Step 11).

[0061] Subsequently, the second pulse sensor 22 detects pulses of the person to be measured during his/her sitting
position, and from thus detected data, the electronic circuit board unit of the first measuring main unit determines and
stores therein a sitting position pulse count (Step 12).

[0062] In the following step, the person to be measured, in the standing position, steps on the first measuring main
unit 11, while positioning the first finger of either foot in alignment with the site in which the first pulse sensor 12 is
located and placing respective soles of the feet across the current-carrying electrode 15a and the measuring electrodes
15b so as to contact with both sets of electrodes, and then the person to be measured holds on this standing position
with his/her eyes open (Step 13).

[0063] Subsequently, the first pulse sensor 12 detects pulses of the person to be measured during his/her standing
position, and from thus detected data, the electronic circuit board unit of the first measuring main unit 11 determines
a standing position pulse count (Step 14), and further determines a pulse differential count between sitting position
and standing position "Xg" indicative of a difference relative to the previously stored sitting position pulse count, which
is then stored therein (Step 15).

[0064] In next operation, the weight sensor detects a body weight and a gravity center sway distance, and from thus
detected data, the electronic circuit board unit of the first measuring main unit 11 determines a body weight value and
a gravity center sway distance X3, which are then stored therein. Subsequently, the electrode 15 detects the bio-
impedances corresponding to a first, a second and a third frequencies, respectively, and then the electronic circuit
board unit of the first measuring main unit 11 processes these bio-impedance values in conjunction with the previously
stored body weight value and the information particular to the individual (age, height), to determine an extracellular
fluid volume "X,", an intracellular fluid volume "Xz", a percent body fat "X;" and a leg lean body mass (or a lean body
mass) "X,", respectively, which are then stores therein. It is to be appreciated that, for example, the percent body fat,
X4, may be calculated by the following equation (5), and the leg lean body mass (or the lean body mass), X,, may be
calculated by the following equation (6) respectively.

X, =m X HYW X Z+n X 1/Z+y (5)

X2=p><H2/Z+q><Z+r><A+t (6)

where, respective symbols are designated as follows:

Xy percent body fat,

Xj: leg lean body mass (or lean body mass)
H: height

W: weight

Z: bio-impedance

A: age

m, n,y, p, q, I, t: coefficient.

Further, the extracellular fluid volume and the intracellular fluid volume may be determined by such a way as disclosed
in the Japanese Patent Publication No. 2001-70273 (Step 16).

[0065] Subsequently, respective measured data determined in Step 15 and Step 16, consisting of the pulse differ-
ential count between sitting position and standing position, the gravity center sway distance, the extracellular fluid
volume, the intracellular fluid volume, the percent body fat and the leg lean body mass (or the lean body mass), are
transmitted from the first communication section 14 of the first measuring main unit 11 to the second communication
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section 37 of the display box section and then stored in the electronic circuit board unit of the display case section 31.
In accordance with the equations (1), (2), (3) and (4), the electronic circuit board unit of the display case section 31,
in turn, determines and stores an active motion disabled level (Step 17).

[0066] In next operation, the currently determined result screen containing the measured data as described above
is made appear on the display means 32, as shown in Fig. 7. Further, by pressing the switching switch 36, the display
is switched and indicates such a graphical display in conjunction with an advice as shown in Fig. 8 (Step 18).

[0067] This graphical display shows the lines connecting to one another those points corresponding to the measured
data on the axes indicating the percent body fat, the leg lean body mass (or he lean body mass) and the gravity center
sway distance, respectively, in which the lines are drawn in different colors depending on the active motion disabled
levels as designated in Fig. 9.

[0068] Further, the advice indication is displayed in the form of combination of: the one selected as the first advice
information corresponding to the active motion disabled level specified as the measurement data from such a first
advice information associated with the active motion disabled levels as shown in Fig. 3, which has been stored in the
electronic circuit board unit of the second measuring main unit 21; and the one selected as the second advice infor-
mation corresponding to the percent body fat, the leg lean body mass (or the lean body mass) and the gravity center
sway distance acquired as the measurement data from such a second advice information associated with the values
relating to each individual physical conditions as shown in Fig. 4. It is to be noted that Fig. 8 shows an example of
display of the advice information specified for the determined active motion disabled level Y equal to or greater than
1 but smaller than 2, the percent body fat X, greater than S2 but smaller than S1, the leg lean body mass X, equal to
or greater than S3, and the gravity center sway distance X3 not greater than S6.

[0069] In the operation following to the Step 18, the power switches 13, 33 are turned off, thereby ending the series
of procedures (Step 19).

[0070] As described above, since the active motion disability determining apparatus, which is one type of the daily-
life disability related physical information determining apparatus according to the first embodiment of the present in-
vention, measures those values relating to a plurality of different types of physical conditions, such as the percent body
fat, the lean body mass, the leg lean body mass, the intracellular fluid volume, the extracellular fluid volume, the gravity
center sway distance, and the pulse differential count between sitting position and standing position, and based on
those values, specifies in the specification means 3 thereof the active motion disabled level stored in the storage means
2 with respect to the aged person as a subject, as well as the first and the second advice information, and further
displays in the display means 32 thereof the specified data, therefore the determination on the active motion disabled
level and/or the advice information can be obtained automatically, providing a high utility value as well as an easily
perceivable result display.

[0071] It is to be noted that although in the first embodiment described above, the acquisition means 1 has been
defined as measuring means, in an alternative embodiment, the values relating to the plurality of different types of
physical conditions may be acquired through input means for inputting those values. For example, the display case
section 31 may be provided with a switch for inputting the percent body fat, the lean body mass, the leg lean body
mass, the gravity center sway distance, the intracellular fluid volume, the extracellular fluid volume, and the pulse
differential count between sitting position and standing position, respectively, in which the percent body fat, the lean
body mass, the leg lean body mass, the gravity point disturbed distance, the intracellular fluid volume, the extracellular
fluid volume, and the pulse differential count between sitting position and standing position, which have been known
in advance via separate measuring equipment may be input through this switch.

[0072] Further, although in the above-described embodiment, the values relating to a plurality of different types of
physical conditions have been designated as the percent body fat, the lean body mass, the leg lean body mass, the
gravity center sway distance, the intracellular fluid volume, the extracellular fluid volume, and the pulse differential
count between sitting position and standing position, those values relating to the body fat, the lean body, the leg lean
body, the gravity center sway, the intracellular fluid, the extracellular fluid, and the pulse differential between sitting
position and standing position may also be used to carry out the present invention. For example, the percent body fat
may be replaced with a body fat mass, the lean body mass may be replaced with a percent lean body, the leg lean
body mass may be replaced with a percent leg lean body, and the gravity center sway distance may be replace with
a gravity center sweep area. Further, if there are given at least two of them, the present invention may be similarly
carried out. It is to be noted that those values relating to the physical conditions are the ones which can be easily
measured with only a small load applied to the body. Yet further, the values are not limited to those designated above
but values relating to a body constitution and/or physical conditioning ability, which may exert affections on the physical
strength, including a muscle strength, an instantaneously exertive power, a muscle staying power, an entire body
staying power, equilibration, agility and flexibility, may also be used to carry out the present invention. For example,
the value relating to the body constitution may be a value relating to the muscle, including an entire body muscle mass
or a percent entire body muscle and/or a leg muscle mass or a percent leg muscle. Further, although in the above
description for the embodiment of the present invention, such a factor as causing a deterioration in the leg strength
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has been employed as the value relating to the physical condition, alternatively another factor causing a deterioration
in the hand strength, such as an arm lean body mass or an arm muscle mass, may be used as the value relating to
the physical condition.

[0073] Further, although the active motion disabled level has been designated as a disabled level relating to the
ADL, other type of disabled level may be used so far as it is indicative of the occurrence rate of the disability relating
to the active motion. Yet further, although the aged person has been placed as the subject, an individual in other age
groups or in every one of age groups, or either one of female individual or male individual may be the subject to be
measured.

[0074] Further, although in the above embodiment, the storage means 2 has stored the equation (1) and the spec-
ification means 3 has specified the active motion disabled level in an arithmetic operation by substituting the values
relating to a plurality of different types of physical conditions into proper terms in the equation (1), the storage means
2 may store such a corresponding relation table between an active motion disabled level and a plurality of different
types of physical conditions as shown in Fig. 10, so that the specification means 3 may specify the active motion
disabled level by selecting the active motion disabled level corresponding to the values relating to the plurality of
different types of physical conditions, which has acquired in the acquisition means 1. For example, for given values of
the percent body fat of 26, the leg lean body mass (or the lean body mass) of 5 and the gravity center sway distance
of 25, the active motion disabled level of Y3 may be specified.

[0075] Further, although in the above embodiment, the display means 32 has provided a graphical representation
of the active motion disabled level in a manner that the points corresponding to the data of respective measurements
on the three of graph axes indicative of the percent body fat, the leg lean body mass (or the lean body mass) and the
gravity center sway distance are connected to one another with the lines drawn in the different colors depending on
the active motion disabled levels, the active motion disabled level may be displayed in other forms of graphical repre-
sentation, such as one shownin Fig. 11, in which alocation on which two lines drawn vertically from points corresponding
to the data of respective measurements on the two axes of the graph indicative of the percent body fat and the leg
lean body mass (or the lean body mass) are crossed to each other is indicated in a color associated with the active
motion disabled level thus to provide one type of graphical representation of the active motion disabled level. In an
alternative embodiment, the active motion disabled level may be provided in the graphical representation within a field
segmented by a dotted line in association with each active motion disabled level. As discussed above, providing the
graphical representation of the active motion disabled level by associating said active motion disabled level with the
graph axis indicative of the value relating to each individual physical condition among the values relating to the plurality
of different types of physical conditions may facilitate the grasping of the relation between the value relating to each
individual physical condition among the values relating to the plurality of different types of physical conditions and the
active motion disabled level.

[0076] Secondly, as a second embodiment of the present invention, a daily-life disability related physical information
determining apparatus will be described in detail, which has an aspect in which physical information on a physical
strength related phase of the daily-life disability is determined by stages based on a value relating to a physical condition
as well as secondary physical information.

[0077] To begin with, a configuration of a daily-life disability related physical information determining apparatus ac-
cording to the present invention is shown in Fig. 12 in a form of block diagram, and an overview thereof is shown in
Fig. 13, while a configuration in its specific structure is shown in Fig. 14 in a form of detailed block diagram, and a front
elevation view of a display case section thereof is shown in Fig. 15, respectively. The daily-life disability related physical
information determining apparatus according to the second embodiment of the present invention comprises acquisition
means 101, storage means 102, specification means 103 and output means 104.

[0078] The acquisition means 101 acquires the value relating to the physical condition as well as the secondary
physical information. For example, the acquisition means 101 may comprise: a measuring main unit 111 for measuring
a muscle mass of an entire body and also of each site of the body as the values relating to the physical condition as
well as a body weight as the secondary physical information; and input means 132 for inputting a height, an age and
a sex as the secondary physical information. It is to be noted that the muscle mass may be categorized into a kind of
value relating to a body constitution among the values relating to the physical condition.

[0079] In this regard, the measuring main unit 111 includes a L-shaped base structure 112, a measuring platform
113 and a measuring hand rail 114, which all together define a general contour of the apparatus, and on or in those
components are arranged or installed many elements of the apparatus, including an electrode 115 for detecting a bio-
impedance, an electrode switching device 116 for switching connections in the set of those electrodes 115, a current
supply device 117 for supplying a current specifically to a current-carrying electrode 115a in the set of electrodes 115
for introducing the electricity to a person to be measured, a voltage measuring device 118 for measuring the bio-
impedance specifically from a measuring electrode 115b in the set of electrodes 115 for detecting a potential difference
occurring in the person to be measured, a weight sensor 119 for detecting a weight signal, a weight measuring device
120 for measuring a weight from the weight signal detected by said weight sensor 119, a power supply 121 for supplying
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an electric power to respective sections of the apparatus, a storage device 122 for storing an arithmetic expression to
be used in determining the value relating to the physical condition, data for respective operations and so on, and a
controller 123 for controlling a variety of arithmetic operations for the value relating to the physical condition or the like
and the operations in respective sections of the apparatus.

[0080] Itis to be noted that the current-carrying electrodes 115a are located, respectively, in a site on the measuring
platform 113 where a toe side of a foot of the person to be measured is placed when he/she steps on the measuring
platform 113 and also in a site on the measuring hand rail 114, to which a palm (in the side of a thumb) of a hand of
the person to be measured comes into contact when he/she steps on the measuring platform 113 and grips the meas-
uring hand rail 114. Further, the measuring electrodes 115b are located, respectively, in a site on the measuring platform
113 where a heel side of the foot of the person to be measured is placed when he/she steps on the measuring platform
113 and also in a site on the measuring hand rail 114, to which the palm (in the side of a little finger) of the hand of the
person to be measured comes into contact, when he/she steps on the measuring platform 113 and grips the measuring
hand rail 114. Besides, respective sections such as the weight sensor 119 other than the electrodes 115 may be ac-
commodated inside of the measuring platform 113.

[0081] Besides, the input means 132 is composed of an input/output controller 134 and an input device 133, and
located in the display case section 131. It is to be appreciated that this input device 133 comprises a power switch
135, a ten key 136, a comma key 137, a clear key 138, a confirmation switch 139a, 139b and a selection switch 140.
The controller 123 and the input/output controller 134 are interconnected by using an electric cord 143.

[0082] The storage means 102 stores, firstly, physical information on a physical strength related phase of a daily-
life disability associated with the value relating to the physical condition and the secondary physical information acquired
by the above-described acquisition means 101. For example, the storage means 102 may comprise a storage device
122 for storing the following equations: the equations (7) through (9), in which a leg muscle strength, an equilibration
(for example, represented by a gravity center sway distance or a gravity center sweep area or the like) and a fall-down
disabled level (indicative of an occurrence rate of a potential disability due to falling down), each given as the physical
information on the physical strength related phase of the daily-life disability for the aged person placed as the subject,
are individually correlated with the leg muscle mass as well as the height, weight, age and sex, given as the values
relating to the physical condition; and the equations (10) through (12), in which a bone fracture disabled level (indicative
of the occurrence rate of a potential disability due to the bone fracture), an osteoporosis disabled level (indicative of
the occurrence rate of a potential disability due to the osteoporosis) and a hyperlipemia disabled level (indicative of
the occurrence rate of a potential disability due to the hyperlipemia), each given as the physical information on the
physical strength related phase of the daily-life disability for the aged person placed as the subject, are individually
correlated with the entire body muscle mass as well as the height, weight, age and sex, given as the values relating
to the physical condition. It is to be noted that the storage device 122 serving as the storage means 102 is shared with
the storage device 122 serving as the acquisition means 101. Further, the leg muscle and/or the equilibration are
categorized into the values relating to specifically a basic physical strength among the physical information on the
physical strength related phase of the daily-life disability, and the fall-down disabled level and/or the bone fracture
disabled level and/or the osteoporosis disabled level and/or the hyperlipemia disabled level are categorized into the
values relating to the daily-life disability.

[0083] The equations (7) through (12) are expressed as follows:

Li=ky X Xyy+sy XH+uy XW+vy X A+w, X S+d, (7)
Ly=ky X X4y +8, X H+uy, X W+v, X A+w, X S+d, (8)
Ly =Ky X Xyy+83 X H+uzg X W+vy X A+wy X S+dg 9)
Ly=ky X Xyp+sy X H+uy X W+v, X A+w, X S+d, (10)
Ls=ks X X4y +85 X H+ug X W+ vy X A+wg X S+dg (11)
Lg=kg X Xyp+85 X H+ug X W+vg X A+wg X S+dg (12)
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where, respective symbols in the above equations are designated as follows:

L,: leg muscle strength;

L,: equilibration;

Ls: fall-down disabled level;

L4: bone fracture disabled level;
Ls: osteoporosis disabled level;
Le: hyperlipemia disabled level;
X44: leg muscle mass;

X4, entire body muscle mass;
H: height;

W: weight;

A: age;

S: sex; and

K1-Kg, 81-Sg, Uq-Ug, V1=V, W4-Wg, d4-dg: coefficient.

[0084] It is to be appreciated that in the above equations, each of the physical strengths is expressed, based on the
data provided by many researches, as a function of respective variables relating to the physical condition with weighting
factors applied thereto which have been determined in dependence on the degree of correlation to respective physical
strength.

[0085] Further, the storage means 102 stores, secondly, another physical information on the physical strength related
phase of the daily-life disability associated with previous physical information on the physical strength related phase
of the daily-life disability as well as the secondary physical information. For example, the storage device 122 stores,
in addition to what has been stored as described above, the following equations (13) and (14), in which a walking ability
(represented by, for example, a maximum walking speed, a free (ordinary) walking speed, a length of step, a variation
in step and so on) and an active motion disabled level (indicative of the occurrence rate of a potential disability with
respect to the active motion), each given as another physical information on the physical strength related phase of the
daily-life disability for the aged person placed as the subject, are individually correlated with the leg muscle strength
and the equilibration, given as the previous physical information on the physical strength related phase of the daily-
life disability. It is to be appreciated that the walking ability is categorized into the value relating to a motive ability
among the physical information on the physical strength related phase of the daily-life disability, and the active motion
disabled level is categorized into the value relating to a daily-life disability among the physical information on the
physical strength related phase of the daily-life disability.

[0086] The equation (13) and (14) are expressed as follows:

Ly=xy XLy+ey XLy+s; XH+u; X WHvy, X A+w, X S+

d, (13)

Lg=xy X Ly+e, XLy+sg X H+ug X W+vg X A+wg X S+

dg (14).

where, respective symbols in the above equations are designated as follows:

L,: walking ability;

Lg: active motion disabled level;

L,: leg muscle strength;

L,: equilibration;

H: height;

W: weight;

A: age;

S: sex; and

X4, X9, €1, €9, 87, Sg, U7, Ug, V7, Vg, W7, Wg, d7, dg: coefficient.

15



10

15

20

25

30

35

40

45

50

55

EP 1 306 051 B1

[0087] Itis to be appreciated that in the above equations, the walking ability and the active motion disabled level are
expressed as a function of the leg muscle strength, the equilibration and other factors with weighting factors applied
thereto which have been determined in dependence on the degree of correlation thereto.

[0088] The specification means 103 specifies, firstly, the physical information on the physical strength related phase
of the daily-life disability stored in the storage means 102 based on the value relating to the physical condition and the
secondary physical information acquired by the above-described acquisition means 101. For example, the specification
means 103 may comprise the controller 123 in which, the entire body muscle mass, the leg muscle mass among the
muscle masses of respective sites of the body as well as the body weight measured by the measuring main unit 111
and the height, age and sex input by the input means 132 are applied to the equations (7) through (12) to determine
the leg muscle strength, the equilibration, the fall-down disabled level, the bone fracture disabled level, the osteoporosis
disabled level, and the hyperlipemia disabled level, thereby specifying the physical information.

[0089] The specification means 103 specifies, secondly, another physical information on the physical strength related
phase of the daily-life disability associated with said specified physical information on the physical strength related
phase of the daily-life disability and said secondary physical information acquired by said acquisition means, said
specified physical information having been stored in the storage means 102 based on the previously specified physical
information on the physical strength related phase of the daily-life disability as well as the secondary physical informa-
tion acquired by said acquisition means. For example, the controller 123 may further apply such items to the equations
(13) and (14), as the leg muscle strength and the equilibration specified from the equations (7) and (8) as well as the
body weight measured by the measuring main unit 111 and the height, the age and the sex input by the input means
132, thus to determine the walking ability and the active motion disabled level, thereby further specifying the another
physical information. It is to be noted that the controller 123 serving as the specification means 103 is shared with the
controller 123 serving as the acquisition means 101.

[0090] The output means 104 outputs the physical information on the physical strength related phase of the daily-
life disability specified by the specification means 103. It is to be appreciated that this output means 104 also outputs
the value relating to the body constitution and/or the secondary physical information acquired by the acquisition means
101. For example, the output means 104 may comprise display means 141 for providing an indication of such items
in the form of characters or a graph as: the sex, the age, the height and the body weight as the secondary physical
information; the muscle mass in respective sites of the body and the entire body muscle mass as the values relating
to the body constitution; and the leg muscle strength, the equilibration, the fall-down disabled level, the bone fracture
disabled level, the osteoporosis disabled level, the hyperlipemia disabled level, the walking ability and the active motion
disabled level as the physical information on the physical strength related phase of the daily-life disability. This display
means 141 is made up of an input/output controller 134 and a display 142, and arranged in the display case section
131. The display 142 may indicate thereon the results in such forms as shown in Figs. 15 through 18.

[0091] The graphical representations of Figs. 16 through 18 will now be described. Fig. 16 shows a graphical rep-
resentation of the muscle masses in respective sites in a body, in which respective radial axes are assigned to respective
muscle masses and graduated appropriately on the basis of the averaged muscle mass in respective sites of the body
(upper limbs, lower limbs, left arm, right arm, left leg, right leg) in a group of individuals having the same age, sex and
body build (height and body weight) taken as 100 in percentages, wherein those points on respective axes specifically
corresponding to the subject are connected to each other thus to produce the graphical representation. Fig. 17 shows
another graphical representation of the leg muscle strength, the equilibration and the walking ability in the form of bar
graph, in which the axis indicative of the variation is graduated appropriately on the basis of the averaged leg muscle
strength, the equilibration and the walking ability in the group of individuals having the same age, sex and body build
(height and weight) taken as 100 in percentages thus to produce the graphical representation. According to Figs. 16
and 17, the differences as compared to the group of individuals having the same age, sex and body build (height and
weight) can be observed at a glance. Fig. 18 shows still another graphical representation of the occurrence rates of
respective disabilities in the form of bar graph, in which the axis indicative of the variation is graduated appropriately
so as to show the disabled levels representing the occurrence rates of the fall-down, the bone fracture, the osteoporosis,
the hyperlipemia and the active motional disabilities, respectively.

[0092] Referring now to Fig. 19 and 20, the using procedure and operation of the daily-life disability related physical
information determining apparatus according to the present invention is shown in the form of flow chart. It is to be noted
that the explanation is given collectively to the entire apparatus rather than separately to the measuring main unit 111
and the display case section 131. First of all, a person to be measured presses the power switch 135 disposed in the
display case section 131 (Step 101). Thereby, the daily-life disability related physical information determining apparatus
is activated into an operative mode, and a query screen appears on the display 142 requesting the person to be
measured to determine whether or not a previously determined result should be indicated (Step 102).

[0093] Subsequently, the person to be measured, if he/she does not want the previously determined result to be
indicated (NO in Step 103), presses the confirmation switch 139b representing "NO", thereby switching the screen
(Step 104). Through this step, a currently determined result screen is made appear in the display 142 (Step 108).
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[0094] Otherwise, the person to be measured, if he/she wants the previously determined result to appear on the
screen (YES in Step 103), presses the confirmation switch 139a representing "YES", thereby switching the screen
(Step 105). Through this step, a previously determined result screen is made appear on the display 142 (Step 106).
Subsequently, to switch from this indication of the previously determined result to the indication of the currently deter-
mined result, the confirmation switch 139a representing "YES" is pressed (Step 107).

[0095] Subsequently, the currently determined result screen indicates thereon a set of information particular to an
individual, consisting of a personal number, a sex, an age, a height and a body weight, and also a set of resultinformation
consisting of a lower limb muscle mass, an upper limb muscle mass, a left arm muscle mass, a right arm muscle mass,
a left leg muscle mass, a right leg muscle mass, an entire body muscle mass, a leg muscle strength, an equilibration,
a walking ability, a fall-down disabled level, a bone fracture disabled level, a osteoporosis disabled level, a hyperlipemia
disabled level and an active motion disabled level, as shown in Fig. 15 (Step 108). In this regard, since the currently
determined result screen in Step 108 is in a state as before the determination, these values are indicated as 0 "zero".
[0096] If the set of information particular to the individual consisting of consisting of the personal number, the sex,
the age and the height has not yet set in the currently determined result screen in said Step 108 (NO in Step 109),
then the person to be measured sets the information particular to the individual (Step 110). To set the information
particular to the individual, the selection switch 140 shall be pressed to switch the cursor to the personal number field
by the use of switching property in which each pressing operation of said selection switch 140 can switch the cursor
to respective fields of personal number, sex, age and height, in sequence. Then, the ten key 136 is used to input an
unregistered personal humber, and the selected personal number is set by pressing the confirmation switch 139a
representing "YES". In next operation, in which the cursor is switched to the field of sex, the ten key 136 is pressed to
input the number corresponding to the appropriate sex and then the confirmation switch 139a representing "YES" is
pressed to set the sex of the subject. In next operation, in which the cursor is switched to the field of age, the ten key
136 is pressed to input the age and then the confirmation switch 139a representing "YES" is pressed to set the age of
the subject. In next operation, the ten key 136 is used to input the height and then the confirmation switch 139a rep-
resenting "YES" is pressed to set the height of the subject. In case of wrong entry by the ten key 136, the clear key
138 should be pressed to reset the value in the current input field, and then the ten key 136 is pressed again to input
a right value for setting.

[0097] Subsequently, if the set of information particular to the individual consisting of the personal number, the sex,
the age and the height has been already set in the currently determined result screen in Step 108 (YES in Sep 109)
or after Step 110, the person to be measured steps on the measuring platform 113 in the standing state such that the
sole of each foot may be placed across the current-carrying electrode 115a and the measuring electrode 115b so as
to come in contact with both electrodes. Then, the weight signal obtained during this measurement is transmitted from
the weight sensor 119 via the weight measuring device 120 to the controller 123, which in turn determines the weight
value, and the determined weight values is transmitted via the electric cord 143 and the input/output controller 134 to
the display 142, which in turn indicates thereon the weight value as the information particular to the individual (Step 111).
[0098] In the following step, the person to be measured grips the measuring hand rail 114 such that the palm of each
hand may be placed across the current-carrying electrode 115a and the measuring electrode 115b so as to come in
contact with both electrodes, while remaining in said standing position. Subsequently, the bio-impedance at respective
sites in the living body (body) is measured in a method as disclosed in the Japanese Patent Publication No.
2001-178696 (Step 112). Then, the measured bio-impedance at respective sites and the previously measured and
entered secondary physical information (the weight, height, sex and age) are used to determine the values relating to
the body constitution (the entire body muscle mass, the muscle mass in respective sites of the body) according to the
arithmetic expressions in the controller 123, and the determined values relating to the body constitution are stored in
the storage device 122 and at the same time transmitted via the electric cord 143 and the input/output controller 134
to the display 142, which in turn indicates the determined values on its screen (Step 113).

[0099] Inthe next step, the values relating to the body constitution stored in the storage device 122 and the previously
measured and entered secondary physical information are used to determine the values relating to the basic physical
strength (the leg muscle strength, the equilibration) and the values relating to the daily-life disability (the fall-down
disabled level, the bone fracture disabled level, the osteoporosis disabled level and the hyperlipemia level) according
to the equations (7) through (12) in the controller 123, and then the determined various results are stored in the storage
device 122 and at the same time transmitted via the electric cord 143 and the input/output controller 134 to the display
142, which in turn indicates the determined results on its screen (Step 114).

[0100] Subsequently, the values relating to the basic physical strength stored in the storage device 122 and the
previously measured and entered secondary physical information are used to determine the value relating to the motive
ability (the walking ability) and the value relating to the daily-life disability (the active motion disabled level) according
to the equations (13) and (14) in the controller 123, and the determined results are stored in the storage device 122
and at the same time transmitted via the electric cord 143 and the input/output controller 134 to the display 142, which
in turn indicates the determined values on its screen (Step 115).
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[0101] Inthe next step, if the indication of the display 142 is not switched to the graphical representation (NO in the
step 116), the power switch 135 is pressed to end the series of procedures (Step 118). On the other hand, if the
indication of the display 142 is switched (YES in Step 116), the selection switch 140 is pressed, thereby providing such
a graphical representation as shown in Figs. 16 through 18 on the screen (Step 117). Then, the power switch 135 is
pressed to end the series of procedures (Step 118).

[0102] As described above, the daily-life disability related physical information determining apparatus according to
the second embodiment of the present invention obtains the values relating to the physical condition consisting of the
leg muscle mass and the entire body muscle mass as well as the secondary physical information consisting of the sex,
the age, the height and the weight by the acquisition means 101. Then, based on those acquired values or information,
the specification means 103 specifies the physical information on the physical strength related phase of the daily-life
disability consisting of the leg muscle strength, the equilibration, the fall-down disabled level, the bone fracture disabled
level, the osteoporosis disabled level and the hyperlipemia disabled level for the aged person placed as the subject,
which is to be stored in the storage means 102. The specification means 103 further specifies the physical information
on the physical strength related phase of the daily-life disability consisting of the walking ability and the active motion
disabled level for the aged person placed as the subject, which is to be stored in the storage means 102. Then, the
output means 104 outputs the specified results, so that the apparatus may provide automatically the highly accurate
determination of the physical information on the physical strength related phase of the daily-life disability.

[0103] Itis to be appreciated that although in the second embodiment of the present invention described above, the
example in which the muscle mass (of the entire body as well as the respective sites of the body) is used as the value
relating to the body constitution has been employed for the description, other parameter may be used so far as it may
affect the physical strength involving in the daily-life disability, such as a lean body mass (of the entire body or the
respective sites of the body) and/or a BCM ((Body Cell Mass: a total mass of cells conducting an oxidization to obtain
energy) of the entire body or the respective sites of the body). Further, although the example in which the leg muscle
strength and/or the equilibration are used as the value relating to the basic physical strength has been employed for
the description, other parameter may be used so far as it may be considered as the physical strength factor which may
cause the daily-life disability, such as the entire body muscle strength and/or the muscle strength of other respective
sites of the body. Further, although the example in which the walking ability is used as the value relating to the motive
ability, other parameter such as an ability for maneuvering may be used, so far as it may be considered to be a motive
ability composed of a plurality of physical strength factors which may cause the daily-life disability by correlating to one
another. Further, although the example in which the fall-down disabled level, the bone fracture disabled level, the
osteoporosis disabled level and the hyperlipemia disabled level are used as the values relating to the daily-life disability
has been employed for the description, other parameter may also be used, so far as it may indicative of the occurrence
rate of the disability affective to the daily life in association with the physical strength. Still further, the example in which
the body weight, the height, the age and the sex are used as the secondary physical information has been employed
for the description, other information may be used, so far as it can be the information relating to the body, which may
be an aid to the value relating to the physical condition.

[0104] Still further, although the example in which the value relating to the body constitution is used as the value
relating to the physical condition has been employed for the description, the value relating to the basic physical strength
and/or the value relating to the motive ability may be used as well.

[0105] Yet further, although the example in which the value relating to the basic physical strength, the value relating
to the motive ability and the value relating to the daily-life disability are used as the physical information on the physical
strength related phase of the daily-life disability has been employed for the description, other information may be used,
so far as it can be the information relating to the daily-life disability resultant from the physical strength and/or the
information on the body having a phase relating to the physical strength which may be a factor to cause the daily-life
disability.

[0106] Further, a plurality of values relating to the physical conditions may be used in carrying out the invention. In
one exemplary method, the acquisition means 101 may measure the leg muscle mass representing the value relating
to the body constitution and also the body weight representing the secondary physical information, and may further
acquire the leg muscle strength and the equilibration representing the values relating to the basic physical strength
and also the height, the age and the sex as the secondary physical information through the input operation, and then
the specification means 103 may use the following equation (15) stored in the storage means 102 to determine the
walking ability representing the physical information on the physical strength related phase of the daily-life disability,
thereby making the specification. As discussed above, upon determining the physical information on the physical
strength related phase of the daily-life disability, the use of a plurality of parameters having principal relation, such as
the values relating to the physical condition, may help provide a highly accurate estimation.

[0107] The equation (15) may be expressed as follows:
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Ly =k; X Xqy+ X3 X Ly+eg X Ly+sg XH

+Ug X W+vg X A+wg X S+dg (15)

where, respective symbols in the above equation are designated as follows:

L;: walking ability,

X44: leg muscle mass,

L4: leg muscle strength,

L,: equilibration,

H: height,

W: weight,

A: age,

S: sex, and

K7, X3, €3, Sg, Ug, Vg, Wy, dg: coefficient.

[0108] Although in the above embodiment, such an example has been employed for the description in which the
specification means 103 specifies the physical information on the physical strength related phase of the daily-life dis-
ability associated with the value relating to the physical condition and the secondary physical information, and further
specifies another physical information on the physical strength related phase of the daily-life disability associated with
said specified physical information on the physical strength related phase of the daily-life disability and the secondary
physical information, the specification means 103 may further specify yet another physical information on the physical
strength related phase of the daily-life disability associated with said specified another physical information on the
physical strength related phase of the daily-life disability. For example, the specification may be carried out in such a
way that the walking ability determined from the equation (13) and the already obtained secondary information con-
sisting of the age, the sex and the body weight are applied to the following equation (16) to determine the fall-down
disabled level.

[0109] The equation (16) may be expressed as follows:

Ly =X4 X Lz +ujg X WHvyg X A+wyg X S+dygg (16)

where, respective symbols in the above equation are designated as follows:

Ls: fall-down disabled level,

L,: walking ability,

W: weight,

A: age,

S: sex, and

X4, Uqq, V40, W1, dqg: coefficient.

[0110] Further, although in the above embodiment, such an example has been employed for the description in which
upon determining the physical information on the physical strength related phase of the daily-life disability, the value
relating to the physical condition that might be a primary factor and the secondary physical information that might be
a secondary factor are used, the determination may be made based on exclusively the value relating to the physical
condition that might be the primary factor of the daily-life disability. For example, the specification may be made in such
a way that the acquisition means 101 obtains the leg muscle strength and the equilibration representing the values
relating to the basic physical strength through the input operation, and then the specification means 103 uses the
following equation (17) stored in the storage means 102 to determine the walking ability representing the physical
information on the physical strength related phase of the daily-life disability.

L, =Xg X Ly +e4 X Ly +dy4 (17)

where, respective symbols in the above equation are designated as follows:
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L,: walking ability,

L+: leg muscle strength,
L,: equilibration,

X5, €4, dqq: coefficient.

[0111] Further, although in the above embodiment, such an example has been employed for the description in which
the display means 141 is used as the output means 104, the output means 104 may be implemented by a terminal for
outputting the data to other device such as a personal computer.

[0112] Further, although in the above embodiment, such an example has been employed for the description in which
the leg muscle strength is exclusively determined as the physical information on the physical strength related phase
of the daily-life disability, an alternative method may be employed in which the controller 123 uses a similar arithmetic
expression stored in the storage device 122 to determine the muscle strength in other respective sites of the body, and
then the results on the muscle strength in respective sites of the body are indicated on the display means 142 similarly
to Fig. 16.

[0113] Further, although in the above embodiment, such an example has been employed for the description in which
upon determining the active motion disabled level, the expression of multi-regression, such as the equations (13) and
(14) is used, the logistic regression model as expressed in the following equations (18) and (19) may be used.
[0114] The equations (18) and (19) are expressed as follows:

log{P{/(1-P{)} =%4p X Ly +e45 X Ly +545 X H

+Up XWHv i, X A+wy, X S+dy, (18)

log{P,/(1-P,)} = X453 X Ly + €43 X Ly +543 X H

+Ug XWHv g X A+wyz X S+dy, (19)

where, respective symbols in the above equations are designated as follows:

P,: walking ability,

P,: active motion disabled level,

L4: leg muscle strength,

L,: equilibration,

H: height,

W: weight,

A: age,

S: sex, and

X12: X13, €12, €13, S12, $13, U12, Uqz, Va2, V3, Wi, Wy, dqp, dy3: coefficient.

[0115] Further, although the specification means 103 has made a determination by carrying out the arithmetic oper-
ation for the physical information on the physical strength related phase of the daily-life disability based on the arithmetic
expression for determining the physical information on the physical strength related phase of the daily-life disability
stored in the storage means 102, an alternative method may be employed in which a corresponding relation table for
determining the physical information on the physical strength related phase of the daily-life disability is stored in the
storage means 102 and then the specification means 103 makes a specification by selecting specific physical infor-
mation on the physical strength related phase of the daily-life disability.

Effect of the Invention

[0116] Asdescribed above, since the daily-life disability related physical information determining apparatus according
to one aspect of the present invention specify in the specification means the active motion disabled level stored in the
storage means based on the values relating to a plurality of different types of physical conditions acquired in the ac-
quisition means, therefore the active motion disabled level can be determined automatically thereby making the using
procedure of the apparatus simple and easy.

[0117] Further, since the present invention has employed input means and/or measuring means as the acquisition
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means, with which the value relating to the physical condition can be obtained easily, the apparatus can be used in a
simple and easy manner.

[0118] Further, since the apparatus of the present invention specifies in the specification means the first advice
information stored in the storage means based on the active motion disabled level acquired in the specification means,
therefore the first advice information on the active motion disabled level can be received automatically.

[0119] Further, since the apparatus of the present invention specifies in the specification means the second advice
information stored in the storage means based on the value relating to each individual physical condition among the
plurality of different types of physical conditions acquired in the acquisition means, therefore the second advice infor-
mation on the value relating to each individual physical condition can be received automatically.

[0120] Still further, since the present invention has employed the active motion disabled level associated with values
relating to a plurality of different types of physical conditions with weighting factors applied thereto, therefore an highly
accurate estimation can be provided.

[0121] Further, since the present invention has employed the active motion level for the aged person placed as the
subject, therefore a higher utility value can be provided.

[0122] Further, since the present invention has employed display means as the output means, which may provide a
graphical representation of the active motion disabled level associated with the axis of the graph representing the value
relating to each individual physical condition among a plurality of different types of physical conditions, therefore the
relationship between the value relating to each individual physical condition among the plurality of different types of
physical conditions and the active motion disabled level can be grasped easily and visually.

[0123] Further, since the present invention has employed those values relating to a muscle, a body fat, a lean body,
aleglean body, a gravity center sway, an intracellular fluid, an extracellular fluid, and a pulse differential between sitting
position and standing position, all of which have good relation with the active motion disabled level, as the values
relating to a plurality of different types of physical conditions, therefore a highly accurate result can be obtained, and
in addition, those value can be measured especially in a simple manner with only a small load applied to the body.
[0124] Since the daily-life disability related physical information determining apparatus according to another aspect
of the present invention specifies in the specification means the physical information on the physical strength related
phase of the daily-life disability stored in storage means based on the value relating to the physical condition acquired
in the acquisition means, therefore the physical information on the physical strength related phase of the daily-life
disability can be determined automatically thereby making the using procedure of the apparatus simple and easy.
[0125] Since said apparatus of the present invention further specifies in the specification means another physical
information on the physical strength related phase of the daily-life disability stored in the storage means, based on the
physical information on the physical strength related phase of the daily-life disability specified previously in the spec-
ification means, therefore the wide range of different physical information on the physical strength related phase of the
daily-life disability can be determined automatically all at once thereby making the using procedure of the apparatus
simple and easy.

[0126] Further, since said apparatus of the present invention has employed the input means and/or the measuring
means as the acquisition means, with which the value relating to the physical condition can be obtained easily, the
using procedure of the apparatus can be made simple and easy.

[0127] Further, since the result is indicated on the display means, the result can be visually perceived.

[0128] Further, since the physical information on the physical strength related phase of the daily-life disability is
provided in a graphical representation, therefor the result can be easily turned into an image thus facilitating the per-
ception thereof.

[0129] Further, since the present invention has employed the physical information on the physical strength related
phase of the daily-life disability for the aged person placed as the subject, therefore a higher utility value can be obtained.
[0130] Further, since in the present invention, a value relating to the body constitution, a value relating to the basic
physical strength, and a value relating to the motive ability have been employed as the values relating to the physical
condition, and also a value relating to the basic physical strength, a value relating to the motive ability and a value
relating to the daily-life disability have been employed as the physical information on the physical strength related
phase of the daily-life disability, a highly accurate result can be obtained because of good relationship between corre-
sponding items.

[0131] Further, since in the present invention, especially, a lean body mass, a muscle mass, a BCM, a muscle
strength, an equilibration and a walking ability have been employed as the values relating to the physical condition,
and also a muscle strength, an equilibration, a walking ability, a fall-down disabled level, a bone fracture disabled level,
an osteoporosis disabled level, a hyperlipemia disabled level and an active motion disabled level have been employed
as the physical information on the physical strength related phase of the daily-life disability, a highly accurate result
can be obtained because of particularly good relationship between corresponding items.

[0132] Since the daily-life disability related physical information determining apparatus according to yet another as-
pect of the present invention specifies in the specification means the physical information on a physical strength related
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phase of a daily-life disability stored in the storage means, based on the value relating to the physical condition as well
as the secondary physical information acquired in the acquisition means, therefore the physical information on the
physical strength related phase of the daily-life disability can be determined automatically thus making the using pro-
cedure of the apparatus simple and easy. In addition, since the apparatus of the present invention has made a deter-
mination by taking not only the value relating to the physical condition but also the secondary information into account,
therefore a highly accurate result can be obtained.

[0133] Further, since said apparatus of the present invention further specifies in the specification means another
physical information on the physical strength related phase of the daily-life disability stored in the storage means, based
on the physical information on the physical strength related phase of the daily-life disability specified previously in the
specification means as well as the secondary physical information acquired in said acquisition means, therefore wide
range of different physical information on the physical strength related phase of the daily-life disability can be determined
automatically all at once with high accuracy thus making the using procedure of the apparatus simple and easy.
[0134] Further, since said apparatus of the present invention has employed the input means and/or the measuring
means as the acquisition means, with which the value relating to the physical condition and the secondary physical
information can be obtained easily, therefore the using procedure of the apparatus can be made simple and easy.
[0135] Further, since the result is indicated on the display means, the result can be visually perceived.

[0136] Further, since the physical information on the physical strength related phase of the daily-life disability is
provided in a graphical representation, therefor the result can be easily turned into an image thus facilitating the per-
ception thereof.

[0137] Further, since the present invention has employed the physical information on the physical strength related
phase of the daily-life disability for the aged person placed as the subject, therefore a higher utility value can be obtained.
[0138] Further, since in the present invention, a value relating to the body constitution, a value relating to the basic
physical strength, and a value relating to the motive ability have been employed as the values relating to the physical
condition, and also a value relating to the basic physical strength, a value relating to the motive ability and a value
relating to the daily-life disability have been employed as the physical information on the physical strength related
phase of the daily-life disability, an extremely highly accurate result can be obtained because of good relationship
between corresponding items.

[0139] Further, since in the present invention, especially, a lean body mass, a muscle mass, a BCM, a muscle
strength, an equilibration and a walking ability have been employed as the values relating to the physical condition,
and an age, a sex, a height and a body weight have been employed as the secondary information, and also a muscle
strength, an equilibration, a walking ability, a fall-down disabled level, a bone fracture disabled level, an osteoporosis
disabled level, a hyperlipemia disabled level and an active motion disabled level have been employed as the physical
information on the physical strength related phase of the daily-life disability, therefore an extremely highly accurate
result can be obtained because of particularly good relationship between corresponding items.

Claims

1. Adaily-life disability related physical information determining apparatus, comprising acquisition means (1), storage
means (2), specification means (3) and output means (4), wherein
said acquisition means (1) is configured to acquire at least two valuesselected from a group consisting of any one
of an entire body muscle mass, a percent entire body muscle, a leg muscle mass, a percent leg muscle and an
arm muscle mass; any one of a percent body fat and a body fat mass; any one of a lean body mass, a percent
lean body, a leg lean body mass, a percent leg lean body and an arm lean body mass; any one of a gravity center
sway distance and a gravity center sweep area; an extracellular fluid volume; an intracellular fluid volume; and a
pulse differential count between sitting position and standing position; said storage means (2) is configured to store
active motion disabled levels, which have been determined by utilizing the at least two values acquired by said
acquisition means (1);
said specification means (3) is configured to specify the active motion disabled level stored in said storage means
(2) based on the at least two values acquired by said acquisition means (1);
said output means (4) is configured to output the active motion disabled level specified by said specification means
(3); and
characterized in that
said acquisition means (1) is measuring means which comprises a first measuring main unit (11) and a second
measuring main unit (21); the first measuring main unit (11) including an electrode (15) for detecting a bio-imped-
ance, a first pulse sensor (12) for detecting a pulse in a standing position, and an electronic circuit board unit for
executing measurement control processing amplification, A/D conversion, an arithmetic operation, controlling and
storing; the electrode (15), first pulse sensor (12) and electronic circuit board unit being mounted on a scale (16);
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and the second measuring main unit (21) including a second pulse sensor (22) installed in a chair (25), for detecting
a pulse in a sitting position.

The apparatus according to claim 1, wherein said active motion disabled levels stored in said storage means (2)
are determined by utilizing the following equations U;, U, and Y where

U, ={(Xs/X,) - 1.35}/1.35

("X,4" indicates extracellular fluid volume, "X5" indicates intracellular fluid volume, and "U," indicates weighting
coefficient);

If X <10 or 100 < Xg, then U, = 2 and If 10 < X5 < 100, then U, =1

("Xg" indicates pulse differential count between sitting position and standing position and "U," indicates weighting
coefficient ); and

Y=(@XX;+b XX, XUj+cXXy+2) XU,y

("X4" indicates any one of a percent body fat and a body fat mass, "X," indicates any one of a lean body mass, a
percent lean body, a leg lean body mass, a percent leg lean body and an arm lean body mass, "X;" indicates any
one of a gravity center sway distance and a gravity center sweep area, "a, b, ¢, z" respectively indicates a coefficient,
and "Y" indicates active motion disabled level).

The apparatus according to claim 1 or 2, wherein said storage means (2) is further configured to store first advice
information associated with said active motion disabled level, said specification means (3) is further configured to
specify the first advice information stored in said storage means (2) on the basis of the previously specified active
motion disabled level, and said output means (4) is further configured to output the first advice information specified
by said specification means (3).

The apparatus according to claim 3, wherein said storage means (2) is further configured to store second advice
information associated with each of the at least two values acquired by said acquisition means (1), said specification
means (3) is further configured to specify the second advice information corresponding to each of the at least two
values acquired by said acquisition means (1), and said output means (4) is further configured to output the second
advice information specified by said specification means (3).

The apparatus according to any one of claims 1 to 4, wherein said active motion disabled level is configured for
an aged person placed as a subject.

The apparatus according to any one of claims 1 to 5, wherein said output means (4) is display means for indicating
a result specified by said specification means (3).

The apparatus according to claim 6, wherein said display means is configured to provide said active motion disabled
level in a graphical representation.

The apparatus according to claim 7, wherein said display means is configured to provide said active motion disabled
level in a graphical representation, which is associated with an axis of graph representing to the at least two values
acquired by said acquisition means (1).

Patentanspriiche

1.

Vorrichtung zur Bestimmung von physikalischer Information bezliglich Einschrankungen des taglichen Lebens,
umfassend Erhalt- bzw. Erfassungsmittel (1), Speichermittel (2), Spezifizierungsmittel (3) und Ausgabemittel (4),
wobei

die Erfassungsmittel (1) konfiguriert sind, um wenigstens zwei Werte zu erfassen, die gewahlt sind aus einer Grup-
pe, bestehend aus irgendeinem aus einer Gesamtkdérper-Muskelmasse, einem prozentualen Gesamtkdrpermus-
kel, einer Beinmuskelmasse, einem prozentualen Beinmuskel und einer Armmuskelmasse; irgendeinem aus ei-
nem prozentualen Korperfett und einer Kérperfettmasse; irgendeinem aus einer Magerkdrpermasse, einem an-
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teiligen Magerkdrper, einer Beinmagerkorpermasse, einem prozentualen Beinmagerkdrper und einer Armmager-
kérpermasse; irgendeinem aus einem Schwerpunktzentrum-Neigungsabstand und einer Schwerpunktzentrum-
Bewegungsflache; einem extrazellularen Fluidvolumen; einem intrazelluldren Fluidvolumen; und einer Pulsdiffe-
rentialzahlung zwischen einer sitzenden Position und einer stehenden Position;

die Speichermittel (2) konfiguriert sind, um Aktivbewegungs-Unfahigkeitsniveaus zu speichern, welche unter Ver-
wendung der wenigstens zwei Werte bestimmt werden, die durch die Erfassungsmittel (1) erfallt wurden;

die Spezifikationsmittel (3) konfiguriert sind, um ein Aktivbewegungs-Unféhigkeitsniveau, das in den Speichermit-
teln (2) gespeichert ist, basierend auf den wenigstens zwei Werten zu spezifizieren, die durch die Erfassungsmittel
(1) erfal’t wurden;

die Ausgabemittel (4) konfiguriert sind, um das Aktivbewegungs-Unféahigkeitsniveau auszugeben, das durch die
Spezifikationsmittel (3) spezifiziert ist; und

dadurch gekennzeichnet, daf

die Erfassungsmittel (1) MeRBmittel sind, welche eine erste MeRhaupteinheit (11) und eine zweite MeRhaupteinheit
(21) umfassen; wobei die erste MeRhaupteinheit (11) eine Elektrode (15) zum Detektieren einer Bioimpedanz,
einen ersten Pulssensor (12) zum Detektieren eines Pulses in einer stehenden Position und eine elektronische
Leiterplatteneinheit zum Ausfilihren einer MeRsteuer- bzw. -regelbearbeitungsverstarkung, einer A/D-Umwand-
lung, eines arithmetischen Vorgangs, eines Steuerns bzw. Regelns und Speichems beinhaltet; wobei die Elektrode
(15), der erste Pulssensor (12) und die elektronische Leiterplatteneinheit auf einer Waage (16) festgelegt sind;
und wobei die zweite Mefhaupteinheit (21) einen zweiten Pulssensor (22), der in einem Sessel (25) installiert ist,
zum Detektieren eines Pulses in einer sitzenden Position beinhaltet.

Vorrichtung nach Anspruch 1, wobei die Aktivbewegungs-Unfahigkeitsniveaus, die in den Speichermitteln (2) ge-
speichert sind, unter Verwendung der folgenden Gleichungen U, U, und Y bestimmt sind, worin

U, ={(Xs/X,) - 1.35}/1.35

("X,4" zeigt das extrazellulare Fluidvolumen an, "X5" zeigt das intrazelluldre Fluidvolumen an, und "U," zeigt einen
Gewichtungskoeffizienten an);

wenn Xg < 10 oder 100 < X5, dann U, = 2 und wenn 10 < Xg < 100, dann U, = 1 ("Xg" zeigt eine Pulsdifferential-
z&hlung zwischen einer sitzenden Position und einer stehenden Position an und "U," zeigt einen Gewichtungsko-
effizienten an); und

Y=(@XX;+b XX, XUj+cXXz+2) XU,y

("X4" zeigt irgendeinen aus einem prozentualen Korperfett und einer Kérperfettmasse an, "X," zeigt irgendeinen
aus einer Magerkérpermasse, einem prozentualen Magerkoérper, einer Beinmagerkérpermasse, einen anteiligen
Beinmagerkérper und einer Armmagerkérpermasse an, "X3" zeigt irgendeines aus einem Schwerpunktzen-
trums-Neigungsabstand und einer Schwerpunkizentrum-Bewegungsflache an, "a, b, ¢, z" zeigen jeweils einen
Koeffizienten an und "Y" zeigt das Aktivbewegungs-Unfahigkeitsniveau an).

Vorrichtung nach Anspruch 1 oder 2, wobei die Speichermittel (2) weiterhin konfiguriert sind, um erste Ratschlag-
bzw. Hinweisinformationen zu speichern, die mit dem Aktivbewegungs-Unfahigkeitsniveau assoziiert ist, wobei
die Spezifikationsmittel (3) weiter konfiguriert sind, um die erste Ratschlaginformation, die in den Speichermitteln
(2) gespeichert ist, auf der Basis des zuvor spezifizierten Aktivbewegungs-Unfahigkeitsniveaus zu spezifizieren,
und die Ausgabemittel (4) weiterhin konfiguriert sind, um die ersten Ratschlaginformationen auszugeben, die durch
die Spezifikationsmittel (3) spezifiziert ist.

Vorrichtung nach Anspruch 3, wobei die Speichermittel (2) weiterhin konfiguriert sind, um zweite Ratschlaginfor-
mationen zu speichern, die mit jedem der wenigstens zwei Werte assoziiert ist, die durch die Erfassungsmittel (1)
erfalt sind, wobei die Spezifikationsmittel (3) weiter konfiguriert sind, um die zweite Ratschlaginformation entspre-
chend jedem der wenigstens zwei Werte zu spezifizieren, die durch die Erfassungsmittel (1) erfaft sind, und wobei
die Ausgabemittel (4) weiterhin konfiguriert sind, um die zweite Anzeigeinformation auszugeben, die durch die
Spezifikationsmittel (3) spezifiziert sind.

Vorrichtung nach einem der Anspriiche 1 bis 4, wobei das Aktivbewegungs-Unfahigkeitsniveau flr eine altere
Person konfiguriert ist, die als ein Subjekt angeordnet ist.
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6. Vorrichtung nach einem der Anspriiche 1 bis 5, wobei die Ausgabemittel (4) Anzeigemittel sind, um ein Ergebnis
anzuzeigen, das durch die Spezifikationsmittel (3) spezifiziert ist.

7. Vorrichtung nach Anspruch 6, wobei die Anzeigemittel konfiguriert sind, um das Aktivbewegungs-Unfahigkeitsni-
veau in einer graphischen Darstellung zur Verfligung zu stellen.

8. Vorrichtung nach Anspruch 7, wobei die Anzeigemittel konfiguriert sind, um das Aktivbewegungs-Unfahigkeitsni-
veau in einer graphischen Darstellung zur Verfigung zu stellen, welche mit einer Achse eines Diagramms bzw.
Graphs assoziiert ist, das (der) die wenigstens zwei Werte darstellt, die durch die Erfassungsmittel (1) erfaf3t sind.

Revendications

1. Dispositif de détermination d'informations physiques concernant des incapacités de la vie courante, comprenant
des moyens d'acquisition (1), des moyens de mémoire (2) et des moyens de spécification (3) et des moyens de
sortie (4), dans lequel
lesdits moyens d'acquisition (1) sont configurés de maniére a acquérir au moins deux valeurs sélectionnées parmi
un groupe constitué par un quelconque de :une masse musculaire de I'ensemble du corps, un pourcentage de
I'ensemble de la masse musculaire du corps, une masse musculaire d'une jambe, un pourcentage du muscle de
la jambe et une masse musculaire d'un bras; lI'un quelconque d'un pourcentage des graisses du corps et d'une
masse de graisse du corps I'un quelconque; d'une masse de la partie maigre du corps, d'un pourcentage de la
partie maigre du corps, d'une masse de la partie maigre d'une jambe, d'un pourcentage de la partie maigre de la
jambe et une masse de la partie maigre du bras; 'un quelconque d'une distance de balancement du centre de
gravité et une zone de pivotement du centre de gravité; un volume de fluide extracellulaire; un volume de fluide
intracellulaire; et une valeur de comptage différentiel d'impulsions entre une position assise et une position debout;
lesdits moyens de mémoire (2) sont configurés pour mémoriser des niveaux limités de mouvement actif, qui ont
été déterminés en utilisant les au moins deux valeurs requises par lesdits moyens d'acquisition (1);
lesdits moyens de spécification (3) sont configurés de maniére a spécifier le niveau limité de mouvement actif
mémorisé dans lesdits moyens de mémoire (2) sur la base des au moins deux valeurs acquises dans lesdits
moyens d'acquisition (1);
lesdits moyens de sortie (4) sont configurés de maniére a délivrer le niveau limité de mouvement actif spécifié par
lesdits moyens de spécification (3); et
caractérisé en ce que
lesdits moyens d'acquisition (1) sont des moyens de mesure qui comprennent une premiére unité principale de
mesure (11) et une seconde unité principale de mesure (21); la premiére unité principale de mesure (11) compre-
nant une électrode (15) pour détecter une bio-impédance, un premier capteur d'impulsion (12) pour détecter une
impulsion dans une position debout, et une unité a panneau de circuits électronique pour exécuter une amplification
de traitement de la commande de mesure et une conversion analogique/numérique et une opération arithmétique,
une commande et une mémorisation; I'électrode (15), le premier capteur d'impulsion (12) et I'unité a panneau de
circuits électronique étant montés sur une balance (16); et la seconde unité principale de mesure (21) comprenant
un second capteur d'impulsion (22) installé dans un fauteuil (25) pour détecter une impulsion dans une position
assise.

2. Dispositifselon larevendication 1, dans lequel lesdits niveaux modifiés de mouvement actif mémorisés dans lesdits
moyens de mémoire (2) sont déterminés moyennant I'utilisation des équations suivantes Uy, U, et Y suivantes

U, ={(Xs/X,) - 1,35)/1,35

("X,4" désignant un volume de fluide extracellulaire, "X5" désignant un volume de fluide intracellulaire et "U," dé-
signant un coefficient de pondération);

si Xg < 10 ou 100 < Xg, alors U, = 2 et si 10<Xg<100, alors U, = 1

("Xg" indiquant un nombre différentiel d'impulsions entre une position assise et une position debout et "U," indiquant
un coefficient de pondération; et

Y=(@axX;+bxX,xU;+cxXy+2z)xU,
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("X4" désignant I'un quelconque d'une masse de graisse du corps en pourcentage, "X," désignant I'un quelconque
d'une masse de la partie maigre du corps, un pourcentage des parties maigres du corps, une masse des parties
maigres d'une jambe, un pourcentage des parties maigres d'une jambe et une masse des parties maigres du bras;
"X3" désignant I'un quelconque d'une distance d'oscillation du centre de gravité et d'une zone de pivotement du
centre de gravité, "a, b, ¢, z" désignant respectivement un coefficient et "Y" désignant un niveau limité de mouve-
ment actif).

Dispositif selon la revendication 1 ou 2, dans lequel lesdits moyens de mémoire (2) sont configurés en outre de
maniére a mémoriser une premiére information de conseil associée a chacune des au moins deux valeurs acquises
par lesdits moyens d'acquisition (1), lesdits moyens de spécification (3) sont configurés de maniére a spécifier la
seconde information de conseil correspondant a chacune des au moins deux valeurs acquises par lesdits moyens
d'acquisition (1), et lesdits moyens de sortie (4) sont en outre configurés pour délivrer la seconde information de
conseil spécifiée par lesdits moyens de spécification (3).

Dispositif selon la revendication 3, dans lequel lesdits moyens de mémoire (2) sont configurés en outre de maniére
a mémoriser une seconde information de conseil associée a chacune des au moins deux valeurs requises par
lesdits moyens d'acquisition (1), lesdits moyens de spécification (3) sont en outre configurés pour spécifier la
seconde information de conseil correspondant a chacune des au moins deux valeurs acquises par lesdits moyens
d'acquisition (1), et lesdits moyens de sortie (4) sont en outre configurés de maniére a délivrer la seconde infor-
mation de conseil spécifiée par lesdits moyens de spécification (3).

Dispositif selon I'une quelconque des revendications 1 a 4, dans lequel ledit niveau limité de mouvement actif est
configuré pour une personne agée prise en tant que sujet.

Dispositif selon I'une quelconque des revendications 1 a 5, dans lequel lesdits moyens de sortie (4) sont des
moyens d'affichage pour indiquer un état spécifié par lesdits moyens de spécification (3).

Dispositif selon la revendication 6, dans lequel lesdits moyens d'affichage sont configurés de maniére a fournir
ledit niveau limité de mouvement actif dans une représentation graphique.

Dispositif selon la revendication 7, dans lequel lesdits moyens d'affichage sont configurés de maniére a fournir

ledit niveau affiché du mouvement actif dans une représentation graphique, qui est associée a un axe d'un gra-
phique représentant les au moins deux valeurs acquises par lesdits moyens d'acquisition (1).
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FIG. 4
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FIG. 8
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FIG. 10
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