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(7) ABSTRACT

A medical-information providing apparatus including a
physical-information sensor which is directly or indirectly
connectable to a portable telephone operable by a registered
member, and obtains physical information from the regis-
tered member, a memory device to which the portable
telephone is connectable via a communication line and
which stores, for the registered member, the physical infor-
mation obtained by the physical-information sensor, and a
medical-information providing device which provides, to
the registered member, medical information corresponding
to the physical information stored for the registered member
by the memory device.
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MEDICAL-INFORMATION PROVIDING
APPARATUS AND PORTABLE TELEPHONE

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a medical-infor-
mation providing apparatus which can perform medical
consultation or physical checkup based on physical infor-
mation obtained from a member and provide, to the member,
reliable medical information provided by a medical worker
(e.g., a doctor), as needed.

[0003] 2. Related Art Statement

[0004] When a living person wants to undergo a periodic,
physical checkup for preventing diseases, cares about health,
or is in bad shape, the person needs to visit a medical
treatment facility, such as a hospital or a doctor’s office, and
request a specialist or a practitioner to check up his or her
body and make a diagnosis. For example, when a family
wants to keep their health and thereby keep their happiness,
preventive medicine and early treatment are important.
Therefore, it is desirable to provide an apparatus or a system
which can quickly and easily provide medical information to
a person when the person needs it.

[0005] However, in many cases, people must wait for two
or three hours at medical treatment facilities, such as hos-
pitals or doctor’s offices, and accordingly must absent them-
selves from their business. In addition, people must see
actual medical workers, such as specialists or practitioners,
for requesting them to check up their bodies. Thus, seeing a
medical worker is time-consuming and costs high.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0006] Tt is therefore an object of the present invention to
provide a medical-information providing apparatus which
can quickly or economically perform medical consultation
via a communication line.

[0007] The above object has been achieved by the present
invention. According to a first aspect of the present inven-
tion, there is provided a medical-information providing
apparatus comprising a physical-information sensor which
is directly or indirectly connected to a portable telephone
that is operated by a registered member, and which obtains
physical information from the registered member; a memory
device to which the portable telephone is connected via a
communication line and which stores, for the registered
member, the physical information obtained by the physical-
information sensor; and a medical-information providing
device which provides, to the registered member, medical
information corresponding to the physical information
stored for the registered member by the memory device.

[0008] According to this aspect, when the physical infor-
mation obtained by the physical-information sensor directly
or indirectly connected to the portable telephone of a living
person registered as a member is sent via the telephone, the
memory device stores the physical information for the
member, and sends, to the member, medical information
corresponding to the physical information stored for the
member. Thus, even if the member may reside at a remote
place, the member can automatically obtain an evaluation or
a diagnosis made on the physical information. That is, the
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member can quickly or economically undergo a medical
consultation via the communication line. In addition, since
the medical information can indicate a sign of a serious
disease, preventive medicine can be promoted. Since the
member can quickly and easily obtain medical information,
as needed, preventive medicine or early treatment can be
improved, and a healthy or happy family can be easily kept.

[0009] According to a preferred feature of the first aspect
of the present invention, the physical-information sensor
comprises a pulse-wave sensor which is adapted to be
pressed against a skin of the registered member so as to
detect a pulse wave produced by an artery present under the
skin, and the apparatus further comprises a pulse-wave
displaying means for operating a display device of the
portable telephone to display the pulse wave detected by the
pulse-wave sensor. According to this feature, since the pulse
wave detected by the pulse-wave sensor connected directly
or indirectly to the portable telephone is continuously dis-
played on the display device of the telephone, the member
can easily adjust, while viewing the pulse wave displayed on
the display device, the position at which the sensor detects
the pulse wave, or the pressure with which the sensor is
pressed.

[0010] According to another feature of the first aspect of
the present invention, the medical-information providing
apparatus further comprises a medical-information data base
which stores a plurality of sets of medical information
corresponding to a plurality of sets of physical information
obtained from a plurality of registered members, respec-
tively; and a medical-information retrieving means for
retrieving, from the sets of medical information stored by the
medical-information data base, a set of medical information
to be provided to the registered member, based on a set of
physical information obtained from the registered member
by the physical-information sensor, and the medical-infor-
mation providing device provides, to the portable telephone
operated by the registered member, the set of medical
information retrieved by the medical-information retrieving
means. According to this feature, the medical information
needed by the member can be automatically and economi-
cally provided to the member.

[0011] According to another feature of the first aspect of
the present invention, the medical-information providing
apparatus further comprises a physical-information-abnor-
mality judging means for judging whether the physical
information sent from the portable telephone operated by the
registered member falls outside a predetermined reference
range, and thereby judging whether the physical information
is abnormal; a medical-worker selecting means for selecting,
when the physical-information-abnormality judging means
judges that the physical information is abnormal, one of a
plurality of terminal devices, and thereby selecting one of a
plurality of registered medical workers who operate the
plurality of terminal devices, respectively; and a sending and
receiving means for sending the physical information judged
as being abnormal by the physical-information-abnormality
judging means, to said one terminal device operated by said
one medical worker selected by the medical-worker select-
ing means, requesting said one medical worker to make a
diagnosis on the physical information judged as being
abnormal, and receiving the diagnosis made by said one
medical worker and sent from said one terminal device, and
the medical-information providing device provides, to the
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portable telephone operated by the registered member, the
set of medical information comprising the diagnosis sent
from said one terminal device operated by said one medical
worker and received by the sending and receiving means.
According to this feature, when the physical-information-
abnormality judging device judges that the physical infor-
mation is abnormal, the medical-worker selecting device
selects one of the respective terminal devices of the regis-
tered medical workers, and the sending and receiving device
sends the physical information judged as being abnormal, to
the terminal device of the medical worker selected by the
medical-worker selecting device, requests the selected medi-
cal worker to make a diagnosis on the physical information,
and receives the diagnosis made by the medical worker. The
medical-information providing device sends the diagnosis to
the portable telephone of the member. Thus, when the
physical information is abnormal, the member can quickly
obtain reliable medical information provided by a medical
worker such as a doctor.

[0012] According to another feature of the first aspect of
the present invention, the medical-worker selecting means
selects said one medical worker based on a sort of the
physical information sent from the registered member and
judged as being abnormal by the physical-information-
abnormality judging means. According to this feature, the
medical-worker selecting means selects a medical worker
appropriate for the physical information judged as being
abnormal, e.g., a specialist with respect to the field related to
the abnormal physical information. Thus, when the physical
information is abnormal, the member can obtain highly
reliable medical information.

[0013] According to another feature of the first aspect of
the present invention, the medical-worker selecting means
selects said one medical worker based on an address of the
registered member who has sent the physical information to
be judged as being abnormal by the physical-information-
abnormality judging means. According to this feature, the
medical-worker selecting means selects a medical worker
appropriate for the address of the member, for example, a
doctor who belongs to a medical treatment facility located in
an area where the member can go from his or her address.
Therefore, when the physical information is abnormal, the
member can go to see the doctor who has made the diagnosis
on the abnormal physical information.

[0014] According to another feature of the first aspect of
the present invention, the medical-information providing
apparatus further comprises a charging means for charging
the registered member operating the portable telephone, for
the diagnosis sent by said one terminal device operated by
said one medical worker and provided by the medical-
information providing device to the portable telephone oper-
ated by the registered member. According to this feature,
only the member who receives the diagnosis made on the
abnormal physical information by the medical worker, i.c.,
only the beneficiary pays the cost needed for obtaining the
additional diagnosis, and accordingly a subscription fee that
each member must pay for routinely obtaining evaluations
or diagnoses automatically made on respective pieces of
physical information by the medical-information data base,
i.e., a so-called virtual health secretary or virtual hospital,
that is, for usually using an e-health-care-network, can be
reduced. Thus, usually, each member can economically
obtain a diagnosis made on physical information.
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[0015] According to a second aspect of the present inven-
tion, there is provided a portable telephone for being oper-
ated by a member registered by a medical-information
providing system, the telephone comprising a physical-
information sensor which obtains physical information from
the registered member; a diagnosing device which automati-
cally makes a diagnosis on the registered member based on
the physical information obtained by the physical-informa-
tion sensor; and a sending device which sends the physical
information obtained by the physical-information sensor and
the diagnosis made by the diagnosing device, to the medical-
information providing system, so that the medical-informa-
tion providing system provides medical information to the
portable telephone.

[0016] According to this aspect, the diagnosing device
makes a diagnosis on the member based on the physical
information obtained by the physical-information sensor of
the portable telephone, and the sending device sends the
physical information and the diagnosis made by the diag-
nosing device, to the medical-information providing system,
so that the medical-information providing system provides
medical information to the portable telephone. Thus, the
medical-information providing system provides the medical
information corresponding to the physical information and
the diagnosis made by the diagnosing device. Therefore,
even if the member may reside at a remote place, the
member can automatically obtain an evaluation or a diag-
nosis made on the physical information. That is, the member
can quickly or economically undergo a medical consultation
via the communication line. In addition, since the medical
information can indicate a sign of a serious disease, preven-
tive medicine can be promoted.

[0017] According to a preferred feature of the second
aspect of the present invention, the physical-information
sensor is adapted to be directly or indirectly connected to a
connection potion of the portable telephone and comprises at
least one of a pressure-pulse-wave sensor which is adapted
to be pressed against the registered member so as to detect
a pressure pulse wave produced by an artery of the member;
a photoelectric-pulse-wave sensor; and a blood-oxygen-
saturation sensor.

[0018] According to another feature of the second aspect
of the present invention, the diagnosing means diagnoses,
based on the physical information obtained by the physical-
information sensor, the registered member with at least one
of arrhythmia, lowering of peripheral blood circulation, and
decreasing of blood oxygen saturation.

[0019] Thus, the medical information may comprise a
pressure pulse wave, a photoelectric pulse wave, or a blood
oxygen saturation, and a diagnosis such as arrhythmia,
condition of peripheral blood circulation, or decreasing of
blood oxygen saturation.

[0020] According to another feature of the second aspect
of the present invention, the physical-information sensor is
adapted to be fixed on a skin of the registered member so as
to obtain the physical information from a portion below the
skin, and sends a detection signal representing the obtained
physical information, to the portable telephone, and the
diagnosing means makes the diagnosis on the registered
member based on the physical information sent by the
physical-information sensor. According to this feature, the
physical-information sensor can be separated from the por-
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table telephone, and be fixed on the skin of the member so
as to obtain the physical information from the portion below
the skin, and sends the detection signal representing the
obtained physical information, to the portable telephone.
Thus, the degree of freedom with respect to the position
where the physical-information sensor obtains the physical
information can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and optional objects, features, and
advantages of the present invention will be better understood
by reading the following detailed description of the pre-
ferred embodiments of the invention when considered in
conjunction with the accompanying drawings, in which:

[0022] FIG. 1 is a view for explaining the construction of
a medical-information providing system as a medical-infor-
mation providing apparatus to which the present invention is
applied, the medical-information providing system utilizing
a communication line;

[0023] FIG. 2 is a side elevation view of a sensor that is
connected to a portable telephone shown in FIG. 1,

[0024] FIG. 3 is a side elevation view of a press surface
of the sensor directly connected to the portable telephone
shown in FIG. 1;

[0025] FIG. 4 is a view showing a state in which the
sensor directly connected to the portable telephone shown in
FIG. 1 is pressed against a radial artery;

[0026] FIG. 5 is a view showing a state in which the
sensor directly connected to the portable telephone shown in
FIG. 1 is pressed against a carotid artery,

[0027] FIG. 6 is a view showing a state in which the
sensor connected via an electric line to the portable tele-
phone shown in FIG. 1 is pressed against a carotid artery;

[0028] FIG. 7 is a block diagram for explaining essential
control functions of a server shown in FIG. 1;

[0029] FIG. 8 is a view showing an example of a sct of
medical information that is provided by the server of FIG.
1 to a member; and

[0030] FIG. 9 is a flow chart representing the essential
control functions of the server of FIG. 1, ie., a virtual-
hospital controlling routine.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] Hereinafter, there will be described a preferred
embodiment of the present invention in detail by reference
to the drawings.

[0032] FIG. 1 is a view for explaining the construction of
a medical-information providing system as a medical-infor-
mation providing apparatus to which the present invention is
applied. As shown in FIG. 1, the present medical-informa-
tion providing system includes a plurality of medical work-
er’s terminal devices 12a, 12b, 12¢, . . ., 12n that are
provided in respective medical treatment facilities such as a
hospital, a hospital attached to a medical college, a practi-
tioner, or a health center, and are operable by respective
medical workers such as a doctor; and a server 14 as a virtual
hospital that is provided in an information providing com-
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pany. The present system further includes a communication
line 16, such as a wire or wireless internet (i.e., a commu-
nication network) or a wire or wireless telephone line, that
connects the medical worker’s terminal devices 12n and the
server 14 with each other, so that highly secret codes, such
as SSL (secure sockets layer), can be communicated
between those elements 12n, 14. Morcover, the present
system includes a plurality of portable telephones 10 as
member’s terminal devices that have the function of making
communications via an internet and are operable by indi-
vidual members. Each of the portable telephones 10 can
communicate, via a telephone company 18 and the commu-
nication line 16, with each of the medical worker’s terminal
devices 124, 12b, 12¢, . . ., 125, and with the server 14 of
the information providing company that functions as the
virtual hospital. Furthermore, the present system includes a
terminal device 13 that is provided in a member’s house, and
a physical-information obtaining device 15 that is connected
to the terminal device 13 and obtains physical information
such as blood pressure, from a member who owns the house.
The terminal device 13 sends the physical information to the
server 14. The medical worker’s terminal devices 124, 12b,
12¢, ..., 12n are provided by, e.g., large-size computers, and
the server 14 is provided by, e.g., 2 high-speed and high-
capacity electronic computer.

[0033] The server 14 is essentially provided by a so-called
microcomputer including a CPU (central processing unit)
20, a ROM (read only memory) 22 that stores control
programs, a RAM (random access memory) 24 that func-
tions as a temporary-storage device, a display device 25, and
an input-and-output interface 26 that is connected via a
terminal adaptor TA to the communication line 16. The
server 14 includes a memory device 28 that stores various
sorts of data bases (DB) corresponding to various sorts of
information. More specifically described, the memory
device 28 includes a member DB (data base) 30 that stores
respective names of a plurality of living persons who have
contracted, at their own charge or no charge, with the
information providing company to become, in advance,
members who are to be supplied with medical information
from the company; respective identification codes ID of the
members; and respective pass codes of the members. The
memory device 28 additionally includes a medical-informa-
tion DB (data base) 32 that stores respective sets of medical
information including respective sets of physical informa-
tion sent from the members, and respective medical evalu-
ations or diagnoses obtained based on those sets of physical
information. The memory device 28 further includes a
virtual-doctor DB (data base) or a health secretary DB 34
that stores a diagnosing program for use in automatically
making those medical advices, evaluations or diagnoses
based on the sets of physical information or respective
changes (or trends) of the sets of physical information.

[0034] Each of the portable telephones 10 includes well-
known display 36 and keys 38, and a sensor 40 functioning
as a physical-information sensor (i.e., a physical-informa-
tion obtaining device) is inserted in a connector, not shown,
provided in a bottom portion of the telephone 10, so that the
sensor 40 is directly connected to the telephone 40. As
shown in detail in FIGS. 2 and 3, the sensor 40 includes a
main body 42, a connector 44 that projects from the main
body 42 toward the telephone 10, and a sensing portion 46
that projects from the main body 42 in a direction opposite
to the telephone 10. A free end surface of the sensing portion
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46 provides a press surface 48 in which a plurality of
pressure sensing elements 50 arranged, e.g., in an array are
embedded. In addition to, or in place of, the array of pressure
sensing elements 50, the press surface 48 may support a light
emitting element and a light receiving element that cooper-
ate with each other to measure a blood oxygen saturation,
Sa0,, a photoelectric pulse wave, and a pulse rate; a
temperature measuring element that measures a temperature,
TB, of aliving person; or one of a plurality of electrodes that
cooperate with each other to detect an electrocardiographic
waveform, ECG.

[0035] FIG. 4 shows a state in which the sensor 40
connected to each portable telephone 10 is pressed against a
radial artery of a wrist of a living person so as to detect a
pressure waveform from the radial artery, and the display 36
of the telephone 10 displays the thus detected pressure
waveform. FIG. § shows a state in which a medical worker
(¢.g., a doctor or a specialist) presses a sensor 40 connected
to a portable telephone 10, against a carotid artery of a
patient so as to detect a carotid pressure waveform, and a
display 36 of the telephone 10 or a display of, e.g., the
medical worker’s terminal device 12a displays the thus
detected pressure waveform. The sensor 40 may be con-
nected indirectly, e.g., via an electric line 52 to a connector,
not shown, provided in the bottom portion of each portable
telephone 10. FIG. 6 shows a state in which a portable
telephone 10 is held by one of two hands of a living person
and a sensor 40 that is connected via an electric line 52 to
the telephone 10 and is held by the other hand is pressed
against a carotid artery of the person so as to detect a carotid
pressure waveform, and a display 36 of the telephone 10
displays the thus detected pressure waveform.

[0036] The portable telephones 10n are operated by the
respective members who are registered in the server 14, so
that each one of the telephones 10x periodically sends a set
of physical information of a corresponding one of the
members to the server 14. At that time, the server 14 stores
the current set of physical information, and automatically
makes, according to the diagnosing program stored in the
virtual-doctor DB 34, a medical evaluation or diagnosis
based on the current set of physical information or the
change or trend of the current set of physical information
from the past sets of physical information stored in the
medical-information DB 32. In addition, the server 14 sends
the thus made medical evaluation or diagnosis, together with
the current and past sets of physical information of the
member, to the member’s telephone 10n, so that the medical
evaluation or diagnosis and the sets of physical information
are displayed on the display 36 of the telephone 10x. Each
of the medical worker’s terminal devices 12n may be
operated by a corresponding one of the respective medical
workers so as to request the server 14, using a pass code
given to a member, to send the set of medical information
related to the member and stored in the medical-information
DB 32. The server 14 retrieves, from the medical-informa-
tion DB 32, the set of medical information corresponding to
the pass code, and sends the thus obtained set of medical
information to the terminal device 12n of the medical
worker who has requested, so that the set of medical
information is displayed on the display of the terminal
device 12x. FIG. 8 shows an example of the set of medical
information displayed by the terminal device 12x.
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[0037] FIG. 7 is a block diagram for explaining essential
control functions of the above-described server 14. A pulse-
wave displaying device or means 58 operates, when receiv-
ing, from the sensor 40 connected to the portable telephone
10 either directly or indirectly via the electric line 52, a
pressure-pulse-wave signal representing a pressure pulse
wave produced from an artery present under a skin of a
living person, the display 36 of the telephone 10 to display
the pressure pulse wave. A pulse wave shown in a pulse-
wave displaying area, A, at left above in FIG. 8 is identical
with a pulse wave displayed by the display 36 of the
telephone 10. The pulse-wave displaying area A displays, in
addition to the pulse wave currently detected and normal-
ized, one or more pulse waves that was or were detected and
normalized at one or more prior times, and a reference pulse
wave (i.c., a standard pulse wave) that is determined in
advance. A member identifying device or means 60 judges
whether an identification code ID inputted and sent by an
arbitrary one of the portable telephones 10 is identical with
one of the identification codes ID pre-stored in the member
DB 30, and thereby judges whether a living person who has
made access to the server 14 is one of the members regis-
tered in the server 14. Aphysical-information reading device
or means 62 reads, when the member identifying means 60
has identified the person as one of the registered members,
the set of physical information sent by the portable tele-
phone 10, and a storing device or means 64 stores, in the
medical-information DB 32, the thus read set of physical
information in such a manner that the set of physical
information read is associated with the identification code
ID of the member identified. A diagnosing device or means,
ie., a medical-information retrieving device or means 66
automatically makes a diagnosis based on the set of physical
information read by the reading means 62, according to the
diagnosing program pre-stored in the virtual-doctor DB 34.
For example, the diagnosing means 66 judges whether the
current set of physical information read by the reading
means 62, or a change (i.c., a trend) of the sets of physical
information accumulatively stored by the storing means 64
falls in a predetermined reference range, and thereby selects
an appropriate one of a plurality of medical evaluations or
diagnoses pre-stored in the virtual-doctor DB 34. The stor-
ing means 64 stores, in the medical-information DB 32, the
thus made medical evaluation or diagnosis such that the
medical evaluation or diagnosis is associated with the iden-
tification code ID or the set of physical information. A
medical-information providing device or means 68 sends, to
the member’s portable telephone 10 that has sent the current
set of physical information, the current and past sets of
physical information, and the medical evaluation or diag-
nosis made based on those sets of physical information, all
of which have been stored by the storing means 64 in the
medical-information DB 32, so that the sets of physical
information and the medical evaluation or diagnosis are
displayed on the member’s telephone 10.

[0038] An abnormality judging device or means 70 judges
whether each set of physical information read by the reading
means 62, or an amount of change of the set of physical
information, falls outside a predetermined normal range and
thereby judges whether each member is abnormal. The
normal range may be identical with the above-described
reference range. A doctor selecting device or means, i.¢., a
medical-worker selecting device or means 72 selects, when
the abnormality judging means 70 judges based on the set of
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physical information that the member is abnormal, the most
appropriate one of doctors who have been listed and stored
in the memory device 28, based on the sort of the physical
information judged as abnormal, and an address of the
abnormal member, such that the selected doctor is special-
ized in the sort of the abnormality and is near to the address
of the abnormal member. A doctor-diagnosis obtaining
device or means, ie., a sending and receiving device or
means 74 sends the current set of physical information
judged as abnormal, and the past sets of physical informa-
tion, and the automatic evaluation or automatic diagnosis
stored in the medical-information DB 32, to the doctor
selected by the doctor selecting means 72, requests the
doctor to make a diagnosis on the current set of physical
information, and receives the diagnosis made by the doctor.
The storing means 64 stores, in the medical-information DB
32, the diagnosis made by the doctor, such that the diagnosis
is associated with the identification code ID or the physical
information, and the medical-information providing means
68 sends the diagnosis to the member. FIG. 8 shows an
example of the diagnosis that is displayed on the display 36
of the member’s portable telephone 10 that has sent the set
of physical information to the server 14. In this way, each
member can send his or her own physical information via the
member’s portable telephone 10, so as to obtain the auto-
matically made diagnosis and additionally obtain, when the
physical information is abnormal, the diagnosis made by the
actual doctor based on the physical information. A charging
device or means 78 charges the member for obtaining the
diagnosis made by the actual doctor.

[0039] FIG. 9 shows a flow chart representing the essen-
tial control functions of the above-described server 14, i.c.,
a virtual-hospital controlling routine. This routine is itera-
tively executed at a short period, e.g., several milliseconds.

[0040] At Step SAL of FIG. 9 (hereinafter, “Step” is
omitted), the server judges whether any one of the portable
telephones 10 has made access to the server. If a negative
judgment is made at SA1, this routine is quitted. On the
other hand, if a positive judgment is made at SA1, the
control goes to SA2 corresponding to a member identifying
step or the member identifying means 60. At SA2, the server
judges whether the member’s identification code ID inputted
by the member’s telephone is identical with one of the
member’s identification codes ID registered in the server. If
a negative judgment is made at SA2, this routine is quitted.
On the other hand, if a positive judgment is made at SA 2,
the control goes to SA3 corresponding to a physical-infor-
mation reading step or the physical-information reading
means 62. At SA3, the server reads in a set of physical
information that has been obtained by the sensor 40 con-
nected to the telephone 10 and has been sent thereto from the
telephone, i.¢., a pressure pulse wave and, optionally, blood
pressure BP, weight W, heart rate HR, electrocardiographic
waveform ECG, temperature TB, autonomic-nerve activity,
pulse-wave propagation velocity PWV, augmentation index
Al, eye sight, blood sugar, presence or absence of allergy,
and genes. One or more sorts of physical information that is
or are not obtained by the sensor 40 is or are inputted
through the keys 38 of the telephone 10.

[0041] Then, the control goes to SA4 corresponding to a
diagnosing step or the diagnosing means, i.e., a medical-
information retrieving step or the medical-information
retrieving means 66. At SA4, the server automatically
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makes, according to the automatically evaluating and diag-
nosing program pre-stored in the virtual-doctor DB 34, a
diagnosis on the new set of physical information, the past set
or sets of physical information, and the change of the new
and past sets of physical information. For example, the
server selects and retrieves one of a plurality of evaluations
and/or comments that corresponds to the new set of physical
information. FIG. 8 shows the thus made evaluation (or
comment) and the thus made virtual doctor’s diagnosis (or
comment) that are displayed in an evaluation displaying
area, B. Then,; the control goes to SAS corresponding to an
abnormality judging step or the abnormality judging means
70. At SAS, the server judges whether it is needed to consult
an actual doctor or a specialist. More specifically described,
the server judges whether the new set of physical informa-
tion falls outside a predetermined normal range. If a negative
judgment is made at SAS, the control goes to SA6 corre-
sponding to a storing step or the storing means 64. At SA6,
the server stores, in the medical-information DB 32, the new
set of physical information and the automatically made
evaluation and/or diagnosis, such that the set of medical
information is associated with the identification code ID of
the member. Then, the control goes to SA7 corresponding to
a medical-information supplying step or the medical-infor-
mation supplying means 68. At SA7, the server sends, to the
member’s portable telephone 10x that has sent the new set
of physical information, the set of medical information that
has been stored, for the member, in the medical-information
DB 32, that is, the new and past sets of physical information
and the automatically made evaluation and/or diagnosis, so
that the set of medical information is displayed on the
display of the member’s telephone 10, as shown in FIG. 8.
Thus, each member can easily and economically request the
virtual hospital or doctor to check his or her physical
condition or make a diagnosis on it.

[0042] On the other hand, if a positive judgment is made
at SAS, the control goes to SA8 corresponding to a doctor
selecting step or the doctor selecting means, i.¢., a medical
worker selecting step or the medical worker selecting means
72. At SAS8, the server selects, from the pre-stored list of
doctors, a doctor or a specialist who is appropriate for the
sort of the abnormal physical information, the degree of
abnormality of the physical information, and the address of
the member. For example, a specialist who is specialized in
the sort of the abnormal physical information, or a doctor
belonging to a medical treatment facility located in an area
where the member can go. Next, the control goes to SA 9 to
SA1l corresponding to a doctor-diagnosis obtaining step or
the doctor-diagnosis obtaining means, ie., a sending and
receiving step or the sending and receiving means 74. First,
at SA9, the server sends, to the selected doctor, the abnor-
mal, new set of physical information of the member and the
past sets of physical information of the same, and requests
the doctor to make a diagnosis on the sets of physical
information. Then, at SA10, the server judges whether the
server has received a diagnosis sent from the actual doctor.
SA10 is repeated until a positive judgment is made. When a
positive judgment is made at SA10, the control goes to SA11
to read in the diagnosis sent from the doctor. Then, at SA12,
the server charges the member for obtaining the diagnosis
made by the actual doctor. Subsequently, the control goes to
SA6 and SAT7. At SA6, the server stores, in the medical-
information DB 32, not only the new set of physical infor-
mation and the automatic evaluation or diagnosis, but also
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the diagnosis made by the actual doctor, such that the set of
medical information is associated with the identification
code ID of the member. Then, the control goes to SA7
corresponding to the medical-information providing step or
the medical-information providing means 68. At SA7, the
server sends, to the member’s portable telephone 10 that has
sent the new set of physical information, the set of medical
information that has been stored, for the member, in the
medical-information DB 32, that is, the new and past sets of
physical information, the automatically made evaluation or
diagnosis, and the diagnosis made by the actual doctor, so
that the set of medical information is displayed on the
member’s telephone, as shown in FIG. 8, and additionally
the diagnosis made by the actual doctor, and the name and
address of the hospital to which the doctor belongs or the
address where the doctor works are indicated in an area
prepared therefor, not shown. Thus, each member can easily
and economically request the virtual hospital or doctor to
check his or her physical condition or make a diagnosis on
it, and additionally can obtain a diagnosis made by the actual
doctor when the new set of physical information is judged as
abnormal. If necessary, the member can request the doctor to
re-examine his or her physical condition.

[0043] As is apparent from the foregoing description of
the illustrated embodiment, when the physical information
obtained by the physical-information sensor 40 connected to
the portable telephone 10 of a living person registered as a
member is sent via the telephone 10 to the server 14, the
memory device (i.¢., the memory means) 28 of the server 14
stores the physical information for that member, and sends,
to the member, the medical information corresponding to the
thus stored physical information. Thus, even if the member
may reside at a remote place, the member can automatically
obtain the evaluation or diagnosis made on the physical
information. That is, the member can quickly, economically
and easily undergo a medical check-up via the communica-
tion line 16. In addition, since the medical information
provided by the server 14 can indicate a sign of a serious
disease, preventive medicine can be promoted. Since each
member can quickly and easily obtain medical information,
as needed, preventive medicine or early treatment can be
improved, and a healthy family or home can be easily
maintained.

[0044] Also, in the illustrated embodiment, the sensor
(ie., physical-information sensor) 40 is the pulse-wave
sensor that is connected directly or indirectly to the portable
telephone 10 and is pressed on the skin of the living person
s0 as to detect the pulse wave produced by the artery present
under the skin, and the telephone 10 incorporates the pulse-
wave displaying means 58 that operates the display 36 to
display the pulse wave detected by the sensor 40. Thus, the
member can easily adjust, while viewing the pulse wave
displayed on the display 36, the position at which the sensor
40 detects the pulse wave, or the pressure with which the
sensor 40 is pressed.

[0045] Also, in the illustrated embodiment, the server 14
includes the medical-information data base 32 that stores the
plurality of sets of medical information each of which
includes the plurality of sorts of physical information
obtained from a corresponding one of the members; and the
diagnosing means (the medical-information retrieving
means) 66 that retrieves, from the data base 32, the set of
medical information to be provided to the one member,
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based on the set of physical information obtained by the
sensor directly or indirectly connected to the portable tele-
phone 10 of the one member and sent from the telephone.
The medical-information providing means 68 provides the
set of medical information retrieved by the medical-infor-
mation retrieving means 66, to the portable telephone 10 of
the one member. Thus, the medical information needed by
each member can be automatically and economically pro-
vided to the each member.

[0046] Also, in the illustrated embodiment, the physical-
information-abnormality judging means 70 (SAS) judges
whether the set of physical information sent from each
member falls outside the predetermined normal range and
thereby judges whether the physical information is abnor-
mal; the medical-worker selecting means 72 (SA8) selects,
when the abnormality judging means 70 judges that the
physical information sent from the each member is abnor-
mal, one of the respective terminal devices 12n of the
registered medical workers; and the sending and receiving
means 74 (SA9 through SA11) sends the physical informa-
tion judged as abnormal by the abnormality judging means
70, to the terminal device 127 of the medical worker selected
by the medical-worker selecting means 72, requests the
selected medical worker to make a diagnosis on the physical
information, and receives the diagnosis made by the medical
worker. The medical-information providing means 68 (SA7)
sends the diagnosis sent from the terminal device of the
medical worker and received by the sending and receiving
means 74, to the terminal device of the member. Thus, when
the physical information is abnormal, the member can
automatically obtain the diagnosis made on the abnormal
physical information by the actual doctor, i.e., highly reli-
able medical information.

[0047] Also, in the illustrated embodiment, the medical
worker selecting means 72 (SA8) selects one of the medical
workers based on the sort of physical information judged as
being abnormal by the abnormality judging means 70 (SAS).
The selecting means 72 selects, e.g., a specialist with respect
to the field related to the abnormal physical information.
Thus, when the physical information is abnormal, the mem-
ber can obtain highly reliable medical information.

[0048] Also, in the illustrated embodiment, the medical
worker selecting means 72 (SA8) selects one of the medical
workers based on the address of the member who has sent
the physical information judged as being abnormal by the
abnormality judging means 70 (SAS). Thus, the selecting
means 72 selects the medical worker appropriate for the
address of the member, for example, a doctor who belongs
to a medical treatment facility located in an area where the
member can go from his or her address. Therefore, when the
physical information is abnormal, the member can go to see
the doctor who has made a diagnosis on the abnormal
physical information.

[0049] Also, in the illustrated embodiment, when the
medical-information providing means 68 (SA7) sends the
diagnosis sent from the terminal device 12# of the medical
worker, to the terminal device 10n of each member, the
charging means 78 charges the each member for using the
terminal device 10n. More specifically described, only the
member who receives the diagnosis made on the abnormal
physical information by the medical worker, i.c., only the
beneficiary pays the cost needed for obtaining the additional
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diagnosis, and accordingly the subscription fee that each
member must pay for routinely obtaining the evaluations or
diagnoses automatically made on the respective sets of
physical information by the medical-information data base,
i.¢., the so-called virtual health secretary or virtual hospital,
that is, for usually using the e-health-care network, can be
reduced. Thus, usually, each member can economically
obtain a diagnosis made on physical information.

[0050] While the present invention has been described in
its embodiment by reference to the drawings, it is to be
understood that the present invention can otherwise be
embodied.

[0051] For example, in the illustrated embodiment, the
server 14 is described such that the server 14 includes the
pulse-wave displaying means 58, the physical-information
reading means 62, and the diagnosing means 66. However,
those means 58, 62, 66 may be provided by the computer
employed by each portable telephone 10. In the latter case,
the telephone 10 includes the means 58, 62, 66 enclosed by
a one-dot chain line in FIG. 7, and sends not only the
physical information obtained by the sensor 40 but also a
diagnosis made by the diagnosing means 66, to the server
14.

[0052] In addition, in the illustrated embodiment, the
server 14 is described such that the server 14 is provided by
a single computer. However, the server may be provided by
a plurality of computers, and those computers may be
provided at respective positions remote from each other.

[0053] Also, in the illustrated embodiment, the single
sensor 40 directly or indirectly connected to each of the
portable telephones 10 as the member’s terminal devices has
the functions of obtaining the blood pressure BP, the weight
W, the heart rate HR, the electrocardiographic waveform
ECG, the temperature TB, the autonomic-nerve activity, the
pulse-wave propagation velocity PWYV, the augmentation
index Al, etc. However, the single sensor may be replaced
with a plurality of exclusive sensors that detect the above-
indicated sorts of physical information, respectively, and are
independent of each other. One or more sorts of physical
information that are not directly detected by the exclusive
sensors may be manually inputted through each portable
telephone 10 after having been measured using scales, a
sphygmomanometer, a heart-rate meter, etc.

[0054] In the flow chart shown in FIG. 9, the order of the
steps may be changed, as needed. In addition, SA8 to SA12
of FIG. 9 may be omitted.

[0055] While the present invention has been described in
detail in its embodiments by reference to the drawings, it is
to be understood that the present invention is not limited to
the details of the described embodiments but may be embod-
ied with various changes or improvements that may occur to
a person skilled in the art.

What is claimed is:
1. A medical-information providing apparatus compris-
ing:

a physical-information sensor which is directly or indi-
rectly connected to a portable telephone that is operated
by a registered member, and which obtains physical
information from the registered member;
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a memory device to which the portable telephone is
connected via a communication line and which stores,
for the registered member, the physical information
obtained by the physical-information sensor; and

a medical-information providing device which provides,
to the registered member, medical information corre-
sponding to the physical information stored for the
registered member by the memory device.

2. A medical-information providing apparatus according
to claim 1, wherein the physical-information sensor com-
prises a pulse-wave sensor which is adapted to be pressed
against a skin of the registered member so as to detect a
pulse wave produced by an artery present under the skin, and
wherein the apparatus further comprises a pulse-wave dis-
playing means for operating a display device of the portable
telephone to display the pulse wave detected by the pulse-
Wave Sensor.

3. A medical-information providing apparatus according
to claim 1, further comprising:

a medical-information data base which stores a plurality
of sets of medical information corresponding to a
plurality of sets of physical information obtained from
a plurality of registered members, respectively; and

a medical-information retrieving means for retrieving,
from the sets of medical information stored by the
medical-information data base, a set of medical infor-
mation to be provided to the registered member, based
on a set of physical information obtained from the
registered member by the physical-information sensor,

wherein the medical-information providing device pro-
vides, to the portable telephone operated by the
registered member, the set of medical information
retrieved by the medical-information retrieving
means.
4. A medical-information providing apparatus according
to claim 1, further comprising:

a physical-information-abnormality judging means for
judging whether the physical information sent from the
portable telephone operated by the registered member
falls outside a predetermined reference range, and
thereby judging whether the physical information is
abnormal;

a medical-worker selecting means for selecting, when the
physical-information-abnormality ~ judging  means
judges that the physical information is abnormal, one of
a plurality of terminal devices, and thereby selecting
one of a plurality of registered medical workers who
operate the plurality of terminal devices, respectively;
and

a sending and receiving means for sending the physical
information judged as being abnormal by the physical-
information-abnormality judging means, to said one
terminal device operated by said one medical worker
selected by the medical-worker selecting means,
requesting said one medical worker to make a diagnosis
on the physical information judged as being abnormal,
and receiving the diagnosis made by said one medical
worker and sent from said one terminal device,

wherein the medical-information providing device pro-
vides, to the portable telephone operated by the
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registered member, the set of medical information
comprising the diagnosis sent from said one terminal
device operated by said one medical worker and
received by the sending and receiving means.

5. A medical-information providing apparatus according
to claim 4, wherein the medical-worker selecting means
selects said one medical worker based on a sort of the
physical information sent from the registered member and
judged as being abnormal by the physical-information-
abnormality judging means.

6. A medical-information providing apparatus according
to claim 4, wherein the medical-worker selecting means
selects said one medical worker based on an address of the
registered member who has sent the physical information to
be judged as being abnormal by the physical-information-
abnormality judging means.

7. A medical-information providing apparatus according
to claim 4, further comprising a charging means for charging
the registered member operating the portable telephone, for
the diagnosis sent by said one terminal device operated by
said one medical worker and provided by the medical-
information providing device to the portable telephone oper-
ated by the registered member.

8. A portable telephone, operable by a member registered
by a medical-information providing system, the telephone
comprising:

a

physical-information sensor which obtains physical
information from the registered member;

I3

diagnosing device which automatically makes a diag-
nosis on the registered member based on the physical
information obtained by the physical-information sen-
sor; and

I

sending device which sends the physical information
obtained by the physical-information sensor and the
diagnosis made by the diagnosing device, to the medi-
cal-information providing system, so that the medical-
information providing system provides medical infor-
mation to the portable telephone.

9. A portable telephone according to claim 8,

wherein the physical-information sensor is adapted to be
directly or indirectly connected to a connection potion
of the portable telephone and comprises at least one of
a pressure-pulse-wave sensor which is adapted to be
pressed against the registered member so as to detect a
pressure pulse wave produced by an artery of the
member; a photoelectric-pulse-wave sensor; and a
blood-oxygen-saturation sensor.
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10. A portable telephone according to claim 8,

wherein the diagnosing means diagnoses, based on the
physical information obtained by the physical-informa-
tion sensor, the registered member with at least one of
arrhythmia, condition of peripheral blood circulation,
and decreasing of blood oxygen saturation.

11. A portable telephone according to claim 8,

wherein the physical-information sensor is adapted to be
fixed on a skin of the registered member so as to obtain
the physical information from a portion below the skin,
and sends a detection signal representing the obtained
physical information, to the portable telephone, and
wherein the diagnosing means makes the diagnosis on
the registered member based on the physical informa-
tion sent by the physical-information sensor.

12. A medical-information providing apparatus compris-

ing:

a physical-information sensor which is directly or indi-
rectly connected to a portable telephone that is operated
by a registered member, and which obtains physical
information from the registered member;

a memory device to which the portable telephone is
connected via a communication line and which stores,
for the registered member, the physical information
obtained by the physical-information sensor; and

a medical-information providing means for providing, to
the registered member, medical information corre-
sponding to the physical information stored for the
registered member by the memory device.

13. Aportable telephone, operable by a member registered

by a medical-information providing system, the telephone
comprising;

a physical-information sensor which obtains physical
information from the registered member;

a diagnosing means for automatically making a diagnosis
on the registered member based on the physical infor-
mation obtained by the physical-information sensor;
and

a sending device which sends the physical information
obtained by the physical-information sensor and the
diagnosis made by the diagnosing means, to the medi-
cal-information providing system, so that the medical-
information providing system provides medical infor-
mation to the portable telephone.
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