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(57) A biological information evaluation device, bio-
logical information measurement device, biological infor-
mation evaluation method, and biological information
evaluation program which can appropriately evaluate bi-
ological information that is varied by a circadian variation
and various causes other than the circadian variation are
provided. A biological information measurement device
1 which evaluates biological information that is measured
from a person to be measured, and that is stored in a
first storage section 13 includes: a biological information
evaluating section 11D which evaluates the biological
information stored in the first storage section 13, based

on reference data indicating a reference value of biolog-
ical information in each of split time periods which are
obtained by splitting one day into a plurality of time peri-
ods; and a reference data controller 11C which controls
reference data that are to be used in evaluation of the
biological information by the biological information eval-
uating section 11D, based on at least calendar informa-
tion at a measurement time of the biological information
stored in the first storage section 13.
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Description

Technical Field

[0001] The present invention relates to a biological information evaluation device, a biological information measurement
device, a biological information evaluation method, and a biological information evaluation program.

Background Art

[0002] As a method of evaluating biological information such as blood pressure information, pulse information, or beat
information, for example, a method in which a preset threshold and measured biological information are compared with
each other, and, if the biological information exceeds the threshold, it is determined that an abnormality occurs is usually
employed.
[0003] Here, biological information such as blood pressure information, pulse information, or beat information has a
large circadian variation. In the case where blood pressure information is exemplified, even when the reference blood
pressure defined by Japanese Society of Hypertension or the like is set as the threshold, therefore, there is a possibility
that, depending on the situation where blood pressure information is measured, the reference blood pressure does not
function as an appropriate threshold. As a result, an error may possibly occur in the determination of an abnormality of
the blood pressure information.
[0004] Patent Literature 1 discloses a system in which, in consideration of the circadian variation of blood pressure
information, a threshold for determining a blood pressure abnormality can be finely set in unit of hour per day. In the
system, the threshold in unit of hour can be manually set.
[0005] Patent Literature 2 discloses a system in which a mean value of past blood pressure information measured
from a person to be measured is set as a threshold, and an abnormality of blood pressure information is determined by
comparison of the threshold with measured blood pressure information.
[0006] Patent Literature 3 discloses that, in a biological information measurement device which is used in a surgery
room or the like, and which measures biological information every pulse, a threshold is set based on the moving average
of past measurement data measured from the person to be measured, and an abnormality of biological information is
determined.
[0007] Patent Literature 4 discloses a system in which, based on results of past health examinations of a person to
be measured, a reference level of biological information of the person to be measured is set.

Citation List

Patent Literature

[0008]

Patent Literature 1: JP-A-2007-117434
Patent Literature 2: JP-A-2007-24543
Patent Literature 3: JP-A-8-256999
Patent Literature 4: JP-A-2013-248329

Summary of Invention

Technical Problem

[0009] In the systems disclosed in Patent Literatures 2 and 4, the circadian variation of biological information is not
considered, and therefore an abnormality of biological information cannot be accurately determined.
[0010] In the biological information measurement device disclosed in Patent Literature 3, the threshold is set based
on the moving average. Therefore, the device is effective in a short time period such as the surgical period, but hardly
applied to a case such as that the biological information is measured for a long time period such as one day or one week.
[0011] In the system disclosed in Patent Literature 1, the threshold can be finely set in unit of hour per day, and
therefore it is expected to improve the accuracy of the abnormality determination. However, the threshold is manually
set, and therefore there is a possibility that the accuracy of the abnormality determination is lowered by a setting error
or the like. Moreover, the work of setting the threshold is cumbersome.
[0012] It is known that biological information is varied depending on, other than the circadian variation, the atmospheric
temperature, the day of week, or the like. For example, it is known that blood pressure information in winter is higher



EP 3 412 202 A1

4

5

10

15

20

25

30

35

40

45

50

55

than that in summer. It is further known that blood pressure information on Monday is higher than that on the other day
of week. In a case such as that where biological information is to be measured for a long time period such as one day
or one week, therefore, a reference value such as a threshold for evaluating biological information must be set in
consideration of these variations.
[0013] Patent Literatures 1 to 4 fail to consider variations of biological information depending on the atmospheric
temperature, the day of week, or the like.
[0014] The invention has been conducted in view of the above circumstances. It is an object of the invention to provide
a biological information evaluation device, biological information measurement device, biological information evaluation
method, and biological information evaluation program which can appropriately evaluate biological information that is
varied by a circadian variation and various causes other than the circadian variation.

Solution to Problems

[0015] The biological information evaluation device of the present invention is a biological information evaluation device
which evaluates biological information measured from a person to be measured, and stored in a first storage section,
the biological information evaluation device comprising: a biological information evaluating section which evaluates the
biological information stored in the first storage section, based on reference data indicating a reference value of biological
information in each of split time periods which are obtained by splitting one day into a plurality of time periods; and a
reference data controller which controls the reference data to be used in evaluation of the biological information by the
biological information evaluating section, based on at least calendar information at a measurement time of the biological
information stored in the first storage section.
[0016] The biological information measurement device of the present invention comprises: the biological information
evaluation device; and a biological information measuring section which measures biological information from the person
to be measured, and which stores the biological information in the first storage section.
[0017] The biological information evaluation method of the present invention is a biological information evaluation
method for evaluating biological information measured from a person to be measured, and stored in a first storage
section, the biological information evaluation method comprising: a biological information evaluating step of evaluating
the biological information stored in the first storage section, based on reference data indicating a reference value of
biological information in each of split time periods which are obtained by splitting one day into a plurality of time periods;
and a reference data controlling step of controlling the reference data to be used in evaluation of the biological information
in the biological information evaluating step, based on at least calendar information at a measurement time of the
biological information stored in the first storage section.
[0018] The biological information evaluation program of the present invention is a biological information evaluation
program for evaluating biological information measured from a person to be measured, and stored in a first storage
section, the biological information evaluation program which causes a computer to execute: a biological information
evaluating step of evaluating the biological information stored in the first storage section, based on reference data
indicating a reference value of biological information in each of split time periods which are obtained by splitting one day
into a plurality of time periods; and a reference data controlling step of controlling the reference data to be used in
evaluation of the biological information in the biological information evaluating step, based on at least calendar information
at a measurement time of the biological information stored in the first storage section.

Advantageous Effects of Invention

[0019] According to the invention, it is possible to provide a biological information evaluation device, biological infor-
mation measurement device, biological information evaluation method, and biological information evaluation program
which can appropriately evaluate biological information that is varied by a circadian variation and various causes other
than the circadian variation.

Brief Description of Drawings

[0020]

[Fig. 1] Fig. 1 is a diagram schematically showing the configuration of a biological information evaluation support
system 100 for illustrating an embodiment of the invention.
[Fig. 2] Fig. 2 is a diagram showing the internal hardware configuration of a biological information measurement
device 1 of the biological information evaluation support system 100 shown in Fig. 1.
[Fig. 3] Fig. 3 is a functional block diagram of a system controller 11 of the biological information measurement
device 1 shown in Fig. 2.
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[Fig. 4] Fig. 4 is a view showing an example of reference data.
[Fig. 5] Fig. 5 is a diagram showing the internal hardware configuration of a biological information management
device 2 of the biological information evaluation support system 100 shown in Fig. 1.
[Fig. 6] Fig. 6 is a functional block diagram of a system controller 21 of the biological information management device
2 shown in Fig. 5.
[Fig. 7] Fig. 7 is a view showing an example of the data structure of a second storage section 23 of the biological
information management device 2 shown in Fig. 5.
[Fig. 8] Fig. 8 is a view showing another example of the data structure of the second storage section 23 of the
biological information management device 2 shown in Fig. 5.
[Fig. 9] Fig. 9 is a view showing an example of reference data to be stored in the second storage section 23 of the
biological information management device 2 shown in Fig. 5.
[Fig. 10] Fig. 10 is a flowchart illustrating the operation of the biological information measurement device 1 of the
biological information evaluation support system 100 shown in Fig. 1.
[Fig. 11] Fig. 11 is a diagram schematically showing the configuration of a biological information evaluation support
system 100A which is a modification of the biological information evaluation support system 100 shown in Fig. 1.
[Fig. 12] Fig. 12 is a diagram showing the internal hardware configuration of a hospital terminal 4 of the biological
information evaluation support system 100A shown in Fig. 11.
[Fig. 13] Fig. 13 is a functional block diagram of a system controller 41 of the hospital terminal 4 shown in Fig. 12.
[Fig. 14] Fig. 14 is a flowchart illustrating the operation of the hospital terminal 4 of the biological information evaluation
support system 100A shown in Fig. 11.
[Fig. 15] Fig. 15 is a view showing a modification of reference data to be stored in the second storage section 23 of
the biological information management device 2 shown in Fig. 5.
[Fig. 16] Fig. 16 is a flowchart illustrating the operation of the biological information measurement device 1 of the
biological information evaluation support system 100 of the modification.
[Fig. 17] Fig. 17 is a flowchart illustrating the operation of the hospital terminal 4 of the biological information evaluation
support system 100A of the modification.
[Fig. 18] Fig. 18 is a diagram showing the internal hardware configuration of a biological information measurement
device 1B for illustrating an embodiment of the invention.
[Fig. 19] Fig. 19 is a functional block diagram of a system controller 11 of the biological information measurement
device 1B shown in Fig. 18.
[Fig. 20] Fig. 20 is a view showing an example of a process of correcting reference data by a reference data controller
110C of the system controller 11 shown in Fig. 18.
[Fig. 21] Fig. 21 is a flowchart illustrating the operation of the biological information measurement device 1B shown
in Fig. 18.
[Fig. 22] Fig. 22 is a diagram schematically showing the configuration of a biological information evaluation support
system 100B for illustrating an embodiment of the invention.
[Fig. 23] Fig. 23 is a functional block diagram of a system controller 41 of a hospital terminal 4A shown in Fig. 22.
[Fig. 24] Fig. 24 is a flowchart illustrating the operation of the hospital terminal 4A of the biological information
evaluation support system 100B shown in Fig. 22. Description of Embodiments

[0021] Hereinafter, embodiments of the invention will be described with reference to the drawings.
[0022] Fig. 1 is a diagram schematically showing the configuration of a biological information evaluation support system
100 for illustrating an embodiment of the invention.
[0023] The biological information evaluation support system 100 includes a plurality (in the example of Fig. 1, three)
of biological information measurement devices 1, a biological information management device 2, and a network 3 such
as the Internet.
[0024] Each of the plurality of biological information measurement devices 1 is configured so as to be connectable to
the network 3. The biological information management device 2 is a device which is administered by an operator of the
biological information evaluation support system 100, and configured so as to be connectable to the network 3.
[0025] Fig. 2 is a diagram showing the internal hardware configuration of the biological information measurement
device 1 of the biological information evaluation support system 100 shown in Fig. 1.
[0026] The biological information measurement device 1 measures biological information such as blood pressure
information, pulse information, or beat information. For example, the blood pressure information contains the systolic
blood pressure, the diastolic blood pressure, or the mean blood pressure. For example, the pulse information contains
the pulse rate. For example, the beat information contains the beat rate.
[0027] The biological information measurement device 1 includes a pulse wave detecting section 10, a system controller
11 which generally controls the entire device, a communication interface (I/F) 12, a first storage section 13, an operating
section 14, and a displaying section 15.
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[0028] The pulse wave detecting section 10 detects a pulse wave from a living body portion (such as the wrist) of a
person to be measured. In the pulse wave detecting section 10, a configuration which detects a pressure pulse wave
as the pulse wave by, for example, the tonometry method is used. Alternatively, the pulse wave detecting section 10
may detect a volume pulse wave as the pulse wave. The pulse wave detecting section 10 may detect the pulse wave
from reflected light from the artery which is obtained by irradiating the artery with a light beam.
[0029] The pulse wave detecting section 10 detects a pulse wave which is generated every pulse (the time period
when the heart pulsates one time), and supplies the detected pulse wave to the system controller 11.
[0030] The system controller 11 is configured mainly by a processor, and includes a ROM (Read Only Memory) which
stores programs and the like to be executed by the processor, a RAM (Random Access Memory) functioning as a work
memory, and the like. The system controller 11 constitutes the biological information evaluation device.
[0031] The communication I/F 12 is an interface for wiredly or wirelessly connecting the device to the network 3.
[0032] The first storage section 13 is a storage medium which stores various data such as biological information
measured by the biological information measurement device 1. The first storage section 13 is configured by, for example,
a flash memory. The first storage section 13 may be a portable storage medium which is detachable from the biological
information measurement device 1.
[0033] The operating section 14 is an interface for inputting an instruction signal for the system controller 11, and
configured by buttons or touch panel for instructing start, end, and the like of various operations including measurement
of biological information.
[0034] The displaying section 15 is used for displaying various kinds of information such as measured biological
information, and configured by a liquid crystal display device or the like.
[0035] Fig. 3 is a functional block diagram of the system controller 11 of the biological information measurement device
1 shown in Fig. 2.
[0036] The system controller 11 includes a biological information measuring section 11A, a data transmission controller
11B, a reference data controller 11C, and a biological information evaluating section 11D.
[0037] The biological information measuring section 11A, the data transmission controller 11B, the reference data
controller 11C, and the biological information evaluating section 11D are configured by causing the processor to execute
the programs stored in the ROM. The programs include the biological information evaluation program.
[0038] The biological information measuring section 11A measures biological information by a well known method
based on the pulse wave supplied from the pulse wave detecting section 10. The biological information measuring
section 11A causes the measured biological information, the detection time information (hereinafter, referred to as
measurement time information of biological information) of the detection of the pulse wave which is used in the meas-
urement of the biological information, and date information and day of week information at the measurement time of the
biological information, to be stored in the first storage section 13 while associating with one another.
[0039] Specifically, the biological information measuring section 11A produces measurement data including the bio-
logical information, the measurement time information, the date information, and the day of week information, and causes
the measurement data to be stored in the first storage section 13.
[0040] The date information is information in which the Christian year, the month such as January to December, and
date such as 1 to 31 are combined with each other, that in which the month and the date are combined with each other,
information of the month, or the like.
[0041] The day of week information is information indicating the day of week such as Monday, Tuesday, ......, or
Sunday. Each of the date information, and the day of week information is one of the calendar information.
[0042] The data transmission controller 11B adds the ID of the person to be measured to the measurement data (the
biological information + the measurement time information + the date information + the day of week information) stored
in the first storage section 13, at a predetermined timing such as that when instructions for starting measurement of
biological information is given, or that when the biological information measurement device 1 is connected to the network
3, and causes the measurement data to which the ID is added, to be transmitted from the communication I/F 12 to the
biological information management device 2.
[0043] The ID of the person to be measured can be manually stored in the first storage section 13 by operating the
operating section 14. As the ID, for example, an ID that is allocated in a hospital to which the person to be measured
visits is used.
[0044] The biological information evaluating section 11D performs evaluation of biological information contained in
the measurement data which are stored in the first storage section 13, based on the reference data. The evaluation of
biological information means determination whether the biological information has a value at which the health condition
is paid attention or not, and specifically determination whether the biological information exceeds a reference value
constituting the reference data, or not.
[0045] If the biological information exceeds the reference value, the biological information evaluating section 11D adds
information (for example, a flag) indicating that the information exceeds the reference value, to the measurement data,
and causes an evaluation result to be stored.
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[0046] The reference data are data indicating the reference value of the biological information in each of split time
periods which are obtained by splitting one day into a plurality of time periods. As the length of the split time periods, for
example, an arbitrary value such as 30 minutes, one hour, or two hours is set. The split time periods may not have a
same length, and the lengths of the split time periods may be dispersed.
[0047] Fig. 4 is a view showing an example of the reference data.
[0048] The reference data shown in Fig. 4 are data in which one reference value is associated with respective one of
split time periods that are obtained by evenly splitting one day in the unit of one hour into 24 time periods. The abscissa
in Fig. 4 indicates the times in one day, and the ordinate indicates the reference value of biological information. In Fig.
4, blood pressure information is exemplified as biological information, and therefore the unit of the reference value is
[mmHg].
[0049] The reference data shown in Fig. 4 have a data configuration in which N is one of 0 to 23, and one reference
value is associated with an N-th hour (a time period between N o’clock and N o’clock 59 minutes 59 seconds).
[0050] The reference data controller 11C controls the above-described reference data which are used in evaluation
of biological information by the biological information evaluating section 11D.
[0051] When instructions for starting measurement of biological information is issued, for example, the reference data
controller 11C causes the measurement data stored in the first storage section 13, and a request signal requesting
transmission of the reference data, to be transmitted from the communication I/F 12 to the biological information man-
agement device 2.
[0052] The reference data controller 11C acquires the reference data which, in response to the request signal, are
transmitted from the biological information management device 2 and received by the communication I/F 12. The refer-
ence data controller 11C sets the acquired reference data as reference data (hereinafter, referred to as evaluation
reference data) which are used in evaluation of biological information by the biological information evaluating section 11D.
[0053] Specifically, the reference data controller 11C adds an evaluation flag to the acquired reference data, and
causes the reference data to which the evaluation flag is added, to be stored in the first storage section 13. As a result
of the series of processes, the reference data are set as the evaluation reference data. The biological information
evaluating section 11D evaluates biological information based on the evaluation reference data to which the evaluation
flag is added.
[0054] In the case where reference data to which the evaluation flag is added exist in the first storage section 13, the
reference data controller 11C causes reference data to which the evaluation flag is newly added, to be stored in the
form of overwriting the reference data.
[0055] Fig. 5 is a diagram showing the internal hardware configuration of the biological information management device
2 of the biological information evaluation support system 100 shown in Fig. 1.
[0056] The biological information management device 2 includes a system controller 21 which generally controls the
entire device, a communication interface (I/F) 22, and a second storage section 23.
[0057] The system controller 21 is configured mainly by a processor, and includes a ROM which stores programs and
the like to be executed by the processor, a RAM functioning as a work memory, and the like.
[0058] The communication I/F 22 is an interface for wiredly or wirelessly connecting the device to the network 3.
[0059] The second storage section 23 stores the measurement data (the biological information + the measurement
time information + the date information + the day of week information) and ID which are transmitted from the biological
information measurement device 1 and received by the communication I/F 22, and attribute information of the person
to be measured.
[0060] The second storage section 23 is configured by a storage medium such as a flash memory. The second storage
section 23 is requested to exist in a place which can be accessed from the biological information management device
2, and may be configured by, for example, a storage server connected to the network 3.
[0061] The attribute information is information indicating the sex, the age, and the disease experience. For example,
information indicating the disease experience includes information indicating experience of disease, and, in the case of
experience, information indicating the name of the disease such as hypertension or diabetes.
[0062] The attribute information of the person to be measured, and the ID which is allocated to the person to be
measured are previously stored in the second storage section 23 by a well known method. When a hospital terminal
such as a personal computer which is disposed in a hospital, and which can access the biological information management
device 2 is operated by a person concerned to the hospital or the person to be measured, the hospital terminal can
cause the attribute information and the ID to be stored in the second storage section 23.
[0063] Fig. 6 is a functional block diagram of the system controller 21 of the biological information management device
2 shown in Fig. 5.
[0064] The system controller 21 includes a reference data producing section 21A, and a measurement data storage
controller 21B. The reference data producing section 21A and the measurement data storage controller 21B are con-
figured by execution of the programs stored in the ROM by the processor of the system controller 21.
[0065] The measurement data storage controller 21B performs a control in which the measurement data that are
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transmitted from the biological information measurement device 1 and received by the communication I/F 22 are stored
in the second storage section 23.
[0066] Figs. 7 and 8 are views showing examples of the data structure of the second storage section 23 of the biological
information management device 2 shown in Fig. 5.
[0067] As shown in Fig. 7, the second storage section 23 stores an attribute table in which attribute information is
associated with respective IDs of persons to be measured. As shown in Fig. 8, the second storage section 23 stores a
measurement table in which sets of the date information, the day of week information, the measurement time information,
and biological information are associated with the IDs of the persons to be measured, respectively.
[0068] The reference data producing section 21A produces reference data for each combination of the calendar
information and the attribute information, based on the data of the attribute and measurement tables stored in the second
storage section 23, and causes the produced reference data to be stored in the second storage section 23.
[0069] Specifically, the reference data producing section 21A refers the attribute table to select an arbitrary ID, and
an ID with which attribute information that is identical with attribute information associated with the arbitrary ID is asso-
ciated. In the example of Fig. 7, in the case where ID = 12346 is the arbitrary ID, ID = 12348 in which the attribute
information is identical with the attribute information of ID = 12346 is selected.
[0070] Next, the reference data producing section 21A refers the measurement table to extract sets of the biological
information, measurement time information, date information, and day of week information which are associated with
the selected ID.
[0071] The reference data producing section 21A groups the extracted sets by the same combination of the month
information and the day of week information. The reference data producing section 21A groups the biological information
belonging to set groups which are obtained by the above grouping, by the same "o’clock" information (1 to 12) of the
measurement time information.
[0072] The reference data producing section 21A produces the typical value of the biological information belonging
to each of the time period groups which are obtained by the grouping by the "o’clock" information, as the reference value
with respect to the time period group.
[0073] The typical value is a value indicating the tendency of biological information belonging to a time period group,
such as the mean value of all biological information belonging to the time period group, the mode of all biological
information belonging to the time period group, or the center value of all biological information belonging to the time
period group.
[0074] As a result of the process, the reference data such as shown in Fig. 4 are produced for each set group. For
arbitrary attribute information, namely, reference data for each calendar information (combination of the month and the
day of week) are stored as shown in Fig. 9. The reference data producing section 21A repeats a similar process for
unselected IDs contained in the attribute table, thereby producing a reference data group shown in Fig. 9 for each of
the attribute information contained in the attribute table. The reference data groups are stored in the second storage
section 23.
[0075] With respect to the reference data stored in the second storage section 23, the larger number of measurement
data or IDs stored in the second storage section 23, the further leveled data are produced, and the more effective as a
reference for evaluation of biological information.
[0076] Next, the operation of the biological information evaluation support system 100 shown in Fig. 1 will be described.
[0077] Fig. 10 is a flowchart illustrating the operation of the biological information measurement device 1 of the biological
information evaluation support system 100 shown in Fig. 1.
[0078] Here, it is assumed that the communication I/F 12 of the biological information measurement device 1 is
connectable to, for example, a mobile communication network, and can be connected at an arbitrary timing to the network
3 through the mobile communication network.
[0079] When the biological information measurement device 1 is attached to the person to be measured, and the
person to be measured gives instructions for starting the measurement of biological information, the reference data
controller 11C of the biological information measurement device 1 causes the current month information and day of
week information, the ID of the person to be measured, and the request signal requesting transmission of the reference
data to be transmitted to the biological information management device 2 through the communication I/F 12.
[0080] The system controller 21 of the biological information management device 2 which receives the request signal
determines the attribute information of the user (person to be measured) of the biological information measurement
device 1 which is the transmission source of the request signal, based on the ID of the person to be measured that is
received together with the request signal, and the attribute table in the second storage section 23.
[0081] Then, the system controller 21 of the biological information management device 2 reads reference data asso-
ciating with the combination of the month information and day of week information which are received together with the
above-described request signal, from reference data that are stored in the second storage section 23 while associated
with the determined attribute information. Thereafter, the system controller 21 of the biological information management
device 2 transmits the read reference data to the biological information measurement device 1 which is the transmission
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source of the request signal.
[0082] The reference data controller 11C of the biological information measurement device 1 acquires the reference
data which are transmitted from the biological information management device 2, and received by the communication
I/F 12, and sets the reference data as evaluation reference data (step S1).
[0083] Next, the biological information measuring section 11A measures biological information from the person to be
measured (step S2), and causes measurement data containing the measured biological information, the measurement
time information of the biological information, and the current date information and day of week information, to be stored
in the first storage section 13 (step S3).
[0084] Next, the biological information evaluating section 11D determines whether the biological information (for ex-
ample, the systolic blood pressure) contained in the measurement data stored in step S3 exceeds the reference value
in the evaluation reference data and associating with the measurement time information contained in the measurement
data or not (step S4).
[0085] If the determination in step S4 is NO, the process is transferred to step S7.
[0086] If the determination in step S4 is YES, the biological information evaluating section 11D adds a flag indicating
the excess over the reference value to the measurement data stored in step S3 (step S5).
[0087] Then, the system controller 11 of the biological information measurement device 1 notifies the person to be
measured of information indicating that the measured biological information exceeds the reference value, by, for example,
causing the information to be displayed on the displaying section 15 (step S6), and performs a process of step S7.
[0088] In step S7, the system controller 11 of the biological information measurement device 1 determines whether
instructions for ending the measurement of biological information is given or not. If instructions for ending the measurement
is given (step S7: YES), the measurement operation is ended.
[0089] If instructions for ending the measurement is not given (step S7: NO), the system controller 11 of the biological
information measurement device 1 checks the current month information and day of week information, and, after the
process of step S1 is performed, determines whether the month information or the day of week information is changed
or not (step S8).
[0090] Usually, the timing when the date or the day of week is changed is 0 o’clock AM. Alternatively, the timing may
be set to a predetermined time such as 6 o’clock AM, and, if it is the time after the process of step S1 is performed, the
system controller 11 may determine that the date or the day of week is changed.
[0091] If the determination in step S8 is YES, the process is returned to step S1, and, if the determination in step S8
is NO, the process is returned to step S2.
[0092] As described above, according to the biological information evaluation support system 100, the evaluation
reference data which are to be used for evaluating biological information are data having reference values for respective
split time periods which are obtained by splitting one day into a plurality of time periods, and therefore biological information
can be evaluated by using the optimum reference value in which a circadian variation of biological information is con-
sidered.
[0093] Moreover, the evaluation reference data are not always same, and are adequately changed in accordance with
the month or day of week information at the time of measurement of biological information. Therefore, it is possible to
perform evaluation of biological information by using the optimum reference value in which variation of biological infor-
mation due to the difference in the atmospheric temperature, the difference between the days of week, or the like is
considered.
[0094] Moreover, biological information is largely varied depending on the difference in sex, that in age, or the presence
or absence of chronic disease. However, the biological information measurement device 1 can evaluate biological
information based on reference data which are produced from biological information of a parson having the same attribute
information as the person to be measured. Therefore, biological information can be evaluated by using the optimum
reference value in which attribute information of each person is considered.
[0095] In step S3 of the flowchart shown in Fig. 10, alternatively, the biological information measuring section 11A
may cause the evaluation reference data which are set in step S1, to be stored in the first storage section 13 while
associated with the measured biological information. According to the configuration, it can be later checked what kind
of reference data is used in evaluation of biological information, and this is useful in diagnosis or the like.
[0096] Fig. 11 is a diagram schematically showing the configuration of a biological information evaluation support
system 100A which is a modification of the biological information evaluation support system 100 shown in Fig. 1.
[0097] The biological information evaluation support system 100A shown in Fig. 11 is configured in the same manner
as the biological information evaluation support system 100 shown in Fig. 1 except that the biological information meas-
urement device 1 is changed to a biological information measurement device 1A, and a hospital terminal 4 is added.
Therefore, the components identical with those of Fig. 1 are denoted by the same reference numerals, and their description
is omitted.
[0098] In the biological information evaluation support system 100A, it is assumed that biological information is not
evaluated in the biological information measurement device 1A, but is evaluated in the hospital terminal 4.
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[0099] For example, the patient who occasionally visits a hospital measures biological information by using the bio-
logical information measurement device 1A for a predetermined time period, and then brings the biological information
measurement device 1A to the hospital. In the hospital, the measurement data are read from the biological information
measurement device 1A into the hospital terminal 4, evaluation of the biological information and display of a result of
the evaluation are performed in the hospital terminal 4, and the doctor performs diagnosis with reference to the evaluation
result.
[0100] The hospital terminal 4 is an electronic device which can access the biological information management device
2 through the network 3, such as a personal computer or tablet terminal which is disposed in the hospital.
[0101] The hospital terminal 4 can be wiredly or wirelessly connected to the biological information measurement device
1, and read data of the first storage section 13. In the case where the first storage section 13 is a portable storage
medium, the hospital terminal 4 may have means by which data can be read from the storage medium, and be configured
so as to read data from a loaded storage medium.
[0102] The internal hardware configuration of the biological information measurement device 1A is identical with that
shown in Fig. 2, and its description is omitted. In a functional block diagram of the system controller 11 of the biological
information measurement device 1A, the reference data controller 11C and the biological information evaluating section
11D are deleted from Fig. 3.
[0103] Fig. 12 is a diagram showing the internal hardware configuration of the hospital terminal 4 of the biological
information evaluation support system 100A shown in Fig. 11.
[0104] The hospital terminal 4 includes a system controller 41 which generally controls the entire terminal, a commu-
nication interface (I/F) 42, a third storage section 43, an operating section 44, and a displaying section 45.
[0105] The system controller 41 is configured mainly by a processor, and includes a ROM which stores programs and
the like to be executed by the processor, a RAM functioning as a work memory, and the like.
[0106] The communication I/F 42 includes an interface for wiredly or wirelessly connecting the terminal to the network
3, and that for wiredly or wirelessly connecting the terminal to an electronic device including the biological information
measurement device 1A.
[0107] The third storage section 43 is a storage medium which stores data that are read from the biological information
measurement device 1A. The third storage section 43 is configured by a storage medium such as a flash memory. The
third storage section 43 is requested to exist in a place which can be accessed from the hospital terminal 4, and may
be configured by, for example, a storage server connected to the network 3.
[0108] The operating section 44 is an interface for inputting an instruction signal for the system controller 41, and
configured by a keyboard, a mouse, buttons, a touch panel, or the like.
[0109] The displaying section 45 is used for displaying various kinds of information such as biological information
stored in the third storage section 43, and configured by a liquid crystal display device or the like.
[0110] Fig. 13 is a functional block diagram of the system controller 41 of the hospital terminal 4 shown in Fig. 12.
[0111] The system controller 41 includes a reference data controller 41C and a biological information evaluating section
41D.
[0112] The reference data controller 41C and the biological information evaluating section 41D are configured by
causing the processor to execute the programs stored in the ROM. The programs include the biological information
evaluation program. The system controller 41 constitutes the biological information evaluation device.
[0113] The reference data controller 41C sets reference data which are used in evaluation by the biological information
evaluating section 41D.
[0114] The biological information evaluating section 41D evaluates biological information which is acquired from the
biological information measurement device 1A and stored in the third storage section 43, based on the reference data
(evaluation reference data) which are set by the reference data controller 41C.
[0115] Fig. 14 is a flowchart illustrating the operation of the hospital terminal 4 of the biological information evaluation
support system 100A shown in Fig. 11.
[0116] First, the biological information measurement device 1A is brought into the hospital by the person to be meas-
ured, and connected to the hospital terminal 4 which is disposed in the hospital. In this state, the system controller 41
of the hospital terminal 4 reads the measurement data and ID of the person to be measured which are stored in the first
storage section 13 of the biological information measurement device 1A, and causes the read measurement data and
ID to be stored in the third storage section 43 (step S11).
[0117] Next, the reference data controller 41C of the system controller 41 selects measurement data including arbitrary
month information and arbitrary day of week information, from the measurement data stored in the third storage section
43 (step S12).
[0118] Next, the reference data controller 41C of the system controller 41 transmits the month information and day of
week information included in the selected measurement data, the ID stored in the third storage section 43, and a request
signal requesting transmission of the reference data, to the biological information management device 2.
[0119] The system controller 21 of the biological information management device 2 which receives the request signal
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determines the attribute information associating with the ID of the person to be measured that is received together with
the request signal, based on the ID and the attribute table in the second storage section 23.
[0120] Then, the system controller 21 of the biological information management device 2 reads reference data asso-
ciating with the combination of the month information and day of week information which are received together with the
above-described request signal, from reference data that are stored in the second storage section 23 while associated
with the determined attribute information. Thereafter, the system controller 21 of the biological information management
device 2 transmits the read reference data to the hospital terminal 4 which is the transmission source of the request signal.
[0121] The reference data controller 41C of the hospital terminal 4 acquires the reference data which are transmitted
from the biological information management device 2, and which are received by the communication I/F 42, and sets
the reference data as evaluation reference data (step S13).
[0122] Next, the biological information evaluating section 41D of the hospital terminal 4 sets one of sets of biological
information contained in the measurement data selected in step S12, as the evaluation target (step S14).
[0123] Next, the biological information evaluating section 41D of the hospital terminal 4 determines whether the bio-
logical information (for example, the systolic blood pressure) of the evaluation target exceeds the reference value in the
evaluation reference data set in step S13 and associating with the measurement time information of the biological
information or not (step S15).
[0124] If the determination in step S15 is NO, the process is transferred to step S17.
[0125] If the determination in step S15 is YES, the biological information evaluating section 41D of the hospital terminal
4 adds a flag indicating the excess over the reference value to the biological information of the evaluation target (step
S16), and transfers the process to step S17.
[0126] In step S17, the biological information evaluating section 41D of the hospital terminal 4 determines whether all
sets of biological information contained in the selected measurement data are set as an evaluation target or not.
[0127] If the determination in step S17 is NO, the biological information evaluating section 41D of the hospital terminal
4 changes biological information which is to be an evaluation target, to information which has not yet been set as an
evaluation target (step S18), and returns the process to step S15.
[0128] If the determination in step S17 is YES, the biological information evaluating section 41D of the hospital terminal
4 determines whether unselected measurement data exist in the measurement data stored in the third storage section
43 or not (step S19).
[0129] If the determination in step S19 is YES, the biological information evaluating section 41D of the hospital terminal
4 changes the combination of the month information and the day of week information to another combination, selects
measurement data including the month information and day of week information which have been changed (step S20),
and returns the process to step S13.
[0130] If the determination in step S19 is NO, the system controller 41 of the hospital terminal 4 notifies of a result of
the measurement of biological information (step S21), and ends the process.
[0131] The system controller 41 of the hospital terminal 4 causes the displaying section 45 to display, for example, a
graph in which the sets of evaluated biological information are set as the ordinate, and the measurement times are set
as the abscissa, and biological information which exceeds the reference value to be highlighted in the graph.
[0132] As described above, according to the biological information evaluation support system 100A, biological infor-
mation can be adequately evaluated similarly with the biological information evaluation support system 100.
[0133] According to the biological information evaluation support system 100A, moreover, the function of the biological
information measurement device 1A can be simplified, and the production cost and power consumption of the biological
information measurement device 1A can be reduced.
[0134] In the biological information evaluation support system 100 shown in Fig. 1, it is assumed that the biological
information measurement device 1 performs in parallel the measurement of biological information and the evaluation of
biological information. The timing when the biological information measurement device 1 evaluates biological information
may be not during the measurement of biological information.
[0135] In this case, the system controller 11 of the biological information measurement device 1 may start the processes
of step S12 and subsequent steps shown in Fig. 14, at, for example, a timing when the measurement of biological
information is ended or the person to be measured gives instructions, while targeting the measurement data stored in
the first storage section 13.
[0136] In the case where, as in the operation example shown in Fig. 10, the biological information measurement device
1 performs in parallel the measurement of biological information and the evaluation of biological information, notification
to the person to be measured can be conducted in real time at a timing when the biological information exceeds the
reference value. Therefore, the system is effective for a person who must strictly manage biological information.
[0137] In the above description, it is assumed that the reference data are produced for each combination of the month
information, the day of week information, and the attribute information, and stored in the second storage section 23. In
a modification, the reference data may be produced for each combination of the atmospheric temperature information,
the day of week information, and the attribute information, and stored in the second storage section 23. Hereinafter, the
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modification will be described.
[0138] In the modification, the biological information measurement device 1 or the biological information measurement
device 1A has a temperature sensor which detects the ambient temperature (atmospheric temperature) of the device
at a timing when biological information is measured.
[0139] In the modification, the biological information measuring section 11A of the biological information measurement
device 1 or the biological information measurement device 1A causes the measured biological information, the meas-
urement time information of the biological information, date information and day of week information at the measurement
time of the biological information, and the atmospheric temperature information at the measurement time of the biological
information, to be stored in the first storage section 13 while associating with one another. The biological information
measuring section 11A produces the above atmospheric temperature information from information of the temperature
detected by the temperature sensor.
[0140] The atmospheric temperature information may be the temperature itself detected by the temperature sensor,
or information indicating one of a plurality of predetermined steps of atmospheric temperature ranges to which the
temperature detected by the temperature sensor belongs.
[0141] In the case where five steps of 0°C or lower, 0°C to 10°C, 10°C to 20°C, 20°C to 30°C, and 30°C or higher are
set as atmospheric temperature ranges, when the temperature detected by the temperature sensor is 26°C, for example,
information indicating the temperature range of 20°C to 30°C is produced as the atmospheric temperature information.
[0142] In the modification, the reference data producing section 21A of the biological information management device
2 produces reference data for each combination of the calendar information, the attribute information, and the atmospheric
temperature information, based on the data of the attribute and measurement tables stored in the second storage section
23, and causes the produced reference data to be stored in the second storage section 23.
[0143] Specifically, the reference data producing section 21A refers the attribute table to select an arbitrary ID, and
an ID with which attribute information that is identical with attribute information associated with the arbitrary ID is asso-
ciated. Next, the reference data producing section 21A refers the measurement table to extract sets of the biological
information, measurement time information, date information, day of week information, and atmospheric temperature
information which are associated with the selected ID.
[0144] The reference data producing section 21A groups the extracted sets by the same combination of the day of
week information and the atmospheric temperature information. The reference data producing section 21A groups the
biological information belonging to set groups which are obtained by the above grouping, by the same "o’clock" information
(1 to 12) of the measurement time information. The reference data producing section 21A produces the typical value of
the biological information belonging to each of the time period groups which are obtained by the grouping by the "o’clock"
information, as the reference value with respect to the time period group.
[0145] As a result of the process, with respect to arbitrary attribute information, the reference data for each combination
of the day of week information and the atmospheric temperature information are stored as shown in Fig. 15. The reference
data producing section 21A repeats a similar process for unselected IDs contained in the attribute table, thereby producing
a reference data group shown in Fig. 15 for each of all sets of the attribute information contained in the attribute table.
The reference data groups are stored in the second storage section 23.
[0146] Fig. 16 is a flowchart illustrating the operation of the biological information measurement device 1 of the biological
information evaluation support system 100 of the modification. In Fig. 16, the processes identical with those of Fig. 10
are denoted by the same reference numerals, and their description is omitted.
[0147] When the biological information measurement device 1 is attached to the person to be measured, and the
person to be measured gives instructions for starting the measurement of biological information, the reference data
controller 11C of the biological information measurement device 1 causes the current atmospheric temperature infor-
mation and day of week information, the ID of the person to be measured, and the request signal requesting transmission
of the reference data to be transmitted to the biological information management device 2 through the communication
I/F 12.
[0148] The system controller 21 of the biological information management device 2 which receives the request signal
determines the attribute information of the user (person to be measured) of the biological information measurement
device 1 which is the transmission source of the request signal, based on the ID of the person to be measured that is
received together with the request signal, and the attribute table in the second storage section 23.
[0149] Then, the system controller 21 of the biological information management device 2 reads reference data asso-
ciating with the combination of the atmospheric temperature information and day of week information which are received
together with the above-described request signal, from reference data that are stored in the second storage section 23
while associating with the determined attribute information. Thereafter, the system controller 21 of the biological infor-
mation management device 2 transmits the read reference data to the biological information measurement device 1
which is the transmission source of the request signal.
[0150] The reference data controller 11C of the biological information measurement device 1 acquires the reference
data which are transmitted from the biological information management device 2, and received by the communication
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I/F 12, and sets the reference data as evaluation reference data (step S1a). After step S1a, the processes of steps S2
to S7 are performed. If the determination in step S7 is NO, the system controller 11 of the biological information meas-
urement device 1 checks the current atmospheric temperature information and day of week information, and, after the
process of step S1 is performed, determines whether the atmospheric temperature information or the day of week
information is changed or not (step S8a).
[0151] If the determination in step S8a is YES, the system controller 11 returns the process to step S1a, and, if the
determination in step S8a is NO, returns the process to step S2.
[0152] Fig. 17 is a flowchart illustrating the operation of the hospital terminal 4 of the biological information evaluation
support system 100A of the modification. In Fig. 17, the processes identical with those of Fig. 14 are denoted by the
same reference numerals, and their description is omitted.
[0153] After step S11, the reference data controller 41C of the system controller 41 selects measurement data con-
taining arbitrary atmospheric temperature information and arbitrary day of week information, from the measurement data
stored in the third storage section 43 (step S12a).
[0154] Next, the reference data controller 41C of the system controller 41 transmits the atmospheric temperature
information and day of week information included in the selected measurement data, the ID stored in the third storage
section 43, and a request signal requesting transmission of the reference data, to the biological information management
device 2.
[0155] The system controller 21 of the biological information management device 2 which receives the request signal
determines the attribute information associating with the ID of the person to be measured that is received together with
the request signal, based on the ID and the attribute table in the second storage section 23.
[0156] Then, the system controller 21 of the biological information management device 2 reads reference data asso-
ciating with the combination of the atmospheric temperature information and day of week information which are received
together with the above-described request signal, from reference data that are stored in the second storage section 23
while associating with the determined attribute information. Thereafter, the system controller 21 of the biological infor-
mation management device 2 transmits the read reference data to the hospital terminal 4 which is the transmission
source of the request signal.
[0157] The reference data controller 41C of the hospital terminal 4 acquires the reference data which are transmitted
from the biological information management device 2, and which are received by the communication I/F 42, and sets
the reference data as evaluation reference data (step S13a). After step S13a, the processes of steps S14 to S19 are
performed.
[0158] If the determination in step S19 is YES, the system controller 41 of the hospital terminal 4 changes the com-
bination of the atmospheric temperature information and the day of week information to another combination, selects
measurement data containing the atmospheric temperature information and day of week information which have been
changed (step S20a), and returns the process to step S13a.
[0159] According to the system of the modification, as described above, reference data are previously produced and
stored for each combination of the atmospheric temperature information, the day of week information, and the attribute
information, and biological information can be evaluated by using reference data associating with the atmospheric
temperature information at measurement of the biological information, the attribute information of the person to be
measured of the biological information, and the day of week information at the measurement time of the biological
information. When blood pressure information is assumed as biological information, the blood pressure information is
largely changed in accordance with the atmospheric temperature. When biological information is evaluated by using
reference data in which the atmospheric temperature information at the measurement time of the biological information
is considered, therefore, the biological information can be adequately evaluated.
[0160] In the above description, it is assumed that the biological information management device 2 produces reference
data based on measurement data of a plurality of persons which are measured by the plurality of biological information
measurement devices 1 (biological information measurement devices 1A). As a modification of this, a mode in which
the biological information measurement device 1 produces reference data will be described.
[0161] Fig. 18 is a diagram showing the internal hardware configuration of a biological information measurement device
1B for illustrating an embodiment of the invention. The hardware configuration of the biological information measurement
device 1B shown in Fig. 18 is identical with that of the biological information measurement device 1 shown in Fig. 2,
except that the communication I/F 12 is deleted. Therefore, the configurations identical with those of Fig. 2 are denoted
by the same reference numerals, and their description is omitted.
[0162] Fig. 19 is a functional block diagram of the system controller 11 of the biological information measurement
device 1B shown in Fig. 18. The system controller 11 shown in Fig. 19 has a configuration where, in Fig. 3, the data
transmission controller 11B is deleted, and the reference data controller 11C is changed to a reference data controller
110C. Therefore, the configurations identical with those of Fig. 3 are denoted by the same reference numerals, and their
description is omitted.
[0163] The reference data controller 110C is configured by causing the processor to execute the programs stored in
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the ROM. The programs include the biological information evaluation program. The system controller 11 of the biological
information measurement device 1B constitutes the biological information evaluation device.
[0164] When the measurement data which are measured by the biological information measuring section 11A, and
which are stored in the first storage section 13 are accumulated for seven days, the reference data controller 110C
produces reference data for each day of week based on the measurement data for seven days, and causes the produced
reference data, and information of the measurement month of the biological information which is used in production of
the reference data, to be stored in the first storage section 13 while associating with each other. The reference data for
one day mean data which are obtained by consecutively performing a measurement for a time period from 0 o’clock to
23 o’clock 59 minutes.
[0165] Specifically, the reference data controller 110C produces the typical value of the biological information belonging
to each of the time period groups which are obtained by grouping the biological information contained in measurement
data for one day that are measured on Mondays of the same month, by the "o’clock" information, as the reference value
with respect to the time period group. As a result of the process, reference data associating with Monday are produced.
The reference data controller 110C causes the reference data associating with Monday, and the month information
contained in the measurement data used in production of the reference data, to be stored in the first storage section 13
while associating with each other.
[0166] The reference data controller 110C performs a similar process on measurement data which are measured on
the other days of week, to produce and store reference data associating with each of Monday to Sunday.
[0167] When biological information is to be evaluated, the reference data controller 110C corrects reference data
associating with the day of week information which is associating with the biological information that is the evaluation
target, among reference data stored in the first storage section 13, based on the month information which is associated
with the biological information that is the evaluation target, and sets the corrected reference data as evaluation reference
data.
[0168] When blood pressure information is exemplified as biological information, blood pressure information in winter
tends to be higher than that in summer. Such seasonal variation is not considered in the reference data for each day of
week which are produced by the reference data controller 110C, and which are stored in the first storage section 13.
[0169] In an example case where the biological information measurement device 1B measures blood pressure infor-
mation on arbitrary Tuesday of August, even when biological information is evaluated based on reference data associating
with Tuesday, therefore, there is a possibility that the evaluation cannot be correctly performed in the case where the
reference data are produced based on biological information which is measured on arbitrary Tuesday of December.
[0170] Therefore, the reference data controller 110C corrects the evaluation reference data to data according to the
month of the measurement time, based on the relationship between the month information at the measurement time of
the biological information, and the information of the measurement month of the biological information which is used in
production of the evaluation reference data.
[0171] Fig. 20 is a view showing an example of a process of correcting reference data by the reference data controller
110C of the system controller 11 shown in Fig. 18.
[0172] In the example of Fig. 20, the case is shown where biological information is measured on Sunday of August,
the reference data are corrected by uniformly reducing reference values of reference data which were produced based
on biological information which was measured on Sunday of December.
[0173] In order to realize such correction, a table is previously stored in the first storage section 13. The table stores
correction values indicating degrees of increasing or decreasing reference values of reference data, with respect to
combinations of the month information contained in measurement data used in the production of the reference data,
and the month information associated with the biological information which is the evaluation target.
[0174] Based on the table, the reference data controller 110C then reads the correction value associating with the
combination of the month information associated with the biological information which is the evaluation target, and the
month information contained in measurement data used in the production of the reference data, and corrects the reference
data in accordance with the read correction value. Therefore, biological information can be evaluated in consideration
of variation of biological information due to the difference in season.
[0175] Fig. 21 is a flowchart illustrating the operation of the biological information measurement device 1B shown in
Fig. 18. The flowchart shown in Fig. 21 is identical with that shown in Fig. 10 except that step S1 is changed to step
S1A. Therefore, the processes identical with those of Fig. 10 are denoted by the same reference numerals, and their
description is omitted. Here, it is premised that reference data associating with respective days of week from Monday
to Sunday are previously stored in the first storage section 13 of the biological information measurement device 1B.
[0176] When instructions for starting measurement of biological information is given, the reference data controller
110C reads reference data associating with the current day of week information, and the month information associated
with this, from the first storage section 13.
[0177] Next, the reference data controller 110C refers the table stored in the first storage section 13, and reads the
correction value associating with the combination of the month information at the present time, and the above read



EP 3 412 202 A1

15

5

10

15

20

25

30

35

40

45

50

55

month information. Then, the reference data controller 110C corrects the read reference data based on the read correction
value, and sets the corrected reference data as the evaluation reference data (step S1A). After the process of step S1A,
the processes of step S2 and subsequent steps are performed.
[0178] According to the biological information measurement device 1B, as described above, the device alone can
produce reference data. Therefore, the cost for structuring a system can be eliminated, and the low cost can be realized.
According to the biological information measurement device 1B, moreover, biological information is evaluated based on
reference data which are produced based on the biological information of the user oneself of the biological information
measurement device 1B, and therefore the health condition can be evaluated more correctly.
[0179] The function of the reference data controller 110C of the biological information measurement device 1B may
be changed in the following manner.
[0180] When the measurement data which are measured by the biological information measuring section 11A, and
which are stored in the first storage section 13 are accumulated for one day, namely, the reference data controller 110C
produces one set of reference data based on measurement data for one day in which the month information and the
day of week information are identical, and stores the produced reference data, and the month information and day of
week information that are associated with the biological information used in the production of the reference data, in the
first storage section 13 while associating with each other.
[0181] When biological information is to be evaluated, then, the reference data controller 110C corrects the reference
data stored in the first storage section 13, based on the month information and day of week information which are
associated with the biological information that is the evaluation target, and sets the corrected reference data as the
evaluation reference data.
[0182] In this case, a table storing correction values indicating degrees of increasing or decreasing reference values
of reference data, with respect to combinations of the month information and day of week information which are associated
with the reference data, and the month information and day of week information which are associated with the biological
information that is the evaluation target is previously stored in the first storage section 13.
[0183] Based on the table, the reference data controller 110C reads a correction value corresponding to the combination
of the month information and day of week information which are associated with the biological information that is the
evaluation target, and the month information and day of week information which associate with the reference data, and
corrects the reference data in accordance with the read correction value. This enables biological information to be
evaluated in consideration of variation of biological information due to the difference in season and the difference in day
of week.
[0184] According to the configuration, when biological information is measured only for one day, the biological infor-
mation can be correctly evaluated. Therefore, this is effective in the case where biological information is to be evaluated
in a hurry.
[0185] Fig. 22 is a diagram schematically showing the configuration of a biological information evaluation support
system 100B for illustrating an embodiment of the invention. The biological information evaluation support system 100B
includes a biological information measurement device 1C and a hospital terminal 4A.
[0186] The internal hardware configuration of the biological information measurement device 1C is identical with that
of Fig. 2. In the functional block diagram of the system controller 11 of the biological information measurement device
1C, the data transmission controller 11B, the reference data controller 11C, and the biological information evaluating
section 11D are deleted from that of Fig. 3.
[0187] The hardware configuration of the hospital terminal 4A is identical with that of Fig. 12.
[0188] Fig. 23 is a functional block diagram of a system controller 41 of the hospital terminal 4A shown in Fig. 22.
[0189] The system controller 41 of the hospital terminal 4A has the same configuration as that of Fig. 13 except that
the reference data controller 41C is changed to a reference data controller 410C. Therefore, the configurations identical
with those of Fig. 13 are denoted by the same reference numerals, and their description is omitted.
[0190] The reference data controller 410C is configured by causing the processor to execute the programs stored in
the ROM. The programs include the biological information evaluation program. The system controller 41 of the hospital
terminal 4A constitutes the biological information evaluation device.
[0191] The reference data controller 410C produces reference data for each day of week based on the measurement
data for seven days which are read from the biological information measurement device 1C, and which are stored in the
third storage section 43 of the hospital terminal 4A, and causes the produced reference data to be stored in the third
storage section 43. The method of producing the reference data is identical with that described above.
[0192] The reference data controller 410C corrects the reference data stored in the third storage section 43, based
on the month information of the biological information which is the evaluation target, and sets the corrected reference
data as the evaluation reference data. The correction method is identical with that described before.
[0193] Fig. 24 is a flowchart illustrating the operation of the hospital terminal 4A of the biological information evaluation
support system 100B shown in Fig. 22. The flowchart shown in Fig. 24 is identical with that shown in Fig. 14 except that
step S11 is changed to step S11A, step S30 is added, step S12 is changed to step S12A, and step S13 is changed to
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step S13A.
[0194] Therefore, the processes identical with those of Fig. 14 are denoted by the same reference numerals, and their
description is omitted. Here, it is premised that reference data for one day for at least respective days of week from
Monday to Sunday are previously stored in the first storage section 13 of the biological information measurement device
1C.
[0195] First, the biological information measurement device 1C is brought into the hospital by the person to be meas-
ured, and connected to the hospital terminal 4A which is disposed in the hospital. In this state, the system controller 41
of the hospital terminal 4A reads the measurement data stored in the first storage section 13 of the biological information
measurement device 1C, and causes the read measurement data to be stored in the third storage section 43 (step S11A).
[0196] Next, the reference data controller 410C of the hospital terminal 4A produces reference data associating with
the respective day of week based on the measurement data for the respective day of week stored in the third storage
section 43, and causes the reference data to be stored in the third storage section 43 (step S30).
[0197] Specifically, the reference data controller 410C of the hospital terminal 4A selects measurement data in which
the month information is identical, and which includes the day of week information of Monday, from the measurement
data stored in the third storage section 43. The reference data controller 410C of the hospital terminal 4A produces
reference data associating with Monday based on the selected measurement data, and causes the month information
contained in the selected measurement data and the produced reference data to be stored in the third storage section
43 while associating with each other.
[0198] The reference data controller 410C of the hospital terminal 4A performs similar processes while sequentially
changing the day of week information in such a manner that the selected measurement data are measurement data in
which the month information is identical, and which contain the day of week information of Tuesday, measurement data
in which the month information is identical, and which contain the day of week information of Wednesday, ......, whereby
reference data associating with the respective day of week information are produced.
[0199] Next, the reference data controller 410C of the hospital terminal 4A selects measurement data containing
arbitrary month information and arbitrary day of week information, from the measurement data stored in the third storage
section 43 (step S12A).
[0200] Next, the reference data controller 410C of the hospital terminal 4A reads reference data associating with the
day of week information which is contained in the selected measurement data, and the month information associating
with the reference data, from the third storage section 43.
[0201] Then, the reference data controller 410C of the hospital terminal 4A reads the correction value corresponding
to the combination of the month information contained in the selected measurement data, and the month information
associating with the read reference data, from the table of the third storage section 43, corrects the read reference data
based on the read correction value, and sets the corrected reference data as evaluation reference data (step S13A).
[0202] After step S13A, the processes of step S14 and subsequent steps are performed. When the biological information
measurement device 1C and the hospital terminal 4A are connected in the second or subsequent time, the process of
step S30 may be omitted.
[0203] According to the biological information evaluation support system 100B, as described above, reference data
can be produced by using only measurement data of an arbitrary person. Therefore, the construction of a system for
collecting measurement data of a plurality of persons is not necessary, and the system cost can be reduced. Moreover,
reference data can be produced in the hospital terminal 4A. Therefore, the function of the biological information meas-
urement device 1C can be simplified, and the cost and power consumption of the biological information measurement
device 1C can be reduced.
[0204] The function of the reference data controller 410C of the hospital terminal 4A may be changed in the following
manner.
[0205] Namely, the reference data controller 410C produces one set of reference data based on measurement data
for one day in which the month information and day of week information which are read from the biological information
measurement device 1C are identical, and causes the produced reference data, and the month information and day of
week information that are contained in the measurement data used in the production of the reference data, to be stored
in the third storage section 43 while associating with each other.
[0206] When biological information is to be evaluated, then, the reference data controller 410C corrects the reference
data stored in the third storage section 43, based on the month information and day of week information which are
associated with the biological information that is the evaluation target, and sets the corrected reference data as the
evaluation reference data.
[0207] In this case, a table storing correction values indicating degrees of increasing or decreasing reference values
of reference data, with respect to combinations of the month information and day of week information which are associated
with the reference data, and the month information and day of week information which are associated with the biological
information that is the evaluation target is previously stored in the third storage section 43.
[0208] Based on the table, the reference data controller 410C then reads the correction value associating with the
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combination of the month information and day of week information associated with the biological information which is
the evaluation target, and the month information and day of week information associated with the reference data, and
corrects the reference data in accordance with the read correction value. Therefore, biological information can be eval-
uated in consideration of variation of biological information due to the difference in season and the difference in day of
week.
[0209] According to the configuration, when biological information is measured only for one day, the biological infor-
mation can be correctly evaluated. Therefore, this is effective in the case where biological information is to be evaluated
in a hurry.
[0210] The biological information measurement device 1B shown in Fig. 18 is configured so as to produce reference
data for each combination of the month information and the day of week information, and store it in the first storage
section 13. In a modification of this, reference data are produced for each combination of the atmospheric temperature
information and the day of week information, and stored in the first storage section 13. Hereinafter, the modification will
be described.
[0211] In the modification, the biological information measurement device 1B has a temperature sensor which detects
the ambient temperature (atmospheric temperature) of the device at a timing when biological information is measured.
Moreover, the biological information measuring section 11A of the biological information measurement device 1B causes
the measured biological information, the measurement time information of the biological information, date information
and day of week information of the measurement time of the biological information, and the atmospheric temperature
information (here, information of the atmospheric temperature itself) at the measurement time of the biological information,
to be stored in the first storage section 13 while associating with one another.
[0212] When the measurement data which are measured by the biological information measuring section 11A, and
which are stored in the first storage section 13 are accumulated for seven days, the reference data controller 110C of
the biological information measurement device 1B of the modification produces reference data for each day of week
based on the measurement data for seven days, and causes the produced reference data, and the mean value of the
atmospheric temperature information at the measurement time of the biological information which is used in production
of the reference data, to be stored in the first storage section 13 while associating with each other.
[0213] Specifically, the reference data controller 110C produces the typical value of the biological information belonging
to each of the time period groups which are obtained by grouping the biological information contained in measurement
data of one day that are measured on Mondays, by the "o’clock" information, as the reference value with respect to the
time period group. As a result of the process, reference data associating with Monday are produced. The reference data
controller 110C causes the reference data associating with Monday, and the mean value of the atmospheric temperature
information contained in the measurement data used in production of the reference data, to be stored in the first storage
section 13 while associating with each other.
[0214] The reference data controller 110C performs a similar process on measurement data which are measured on
the other days of week, to produce and store reference data associating with each of Monday to Sunday.
[0215] When biological information is to be evaluated, the reference data controller 110C corrects reference data
associating with the day of week information which is associated with the biological information that is the evaluation
target, among reference data stored in the first storage section 13, based on the atmospheric temperature information
which is associated with the biological information that is the evaluation target, and sets the corrected reference data
as evaluation reference data.
[0216] When blood pressure information is exemplified as biological information, blood pressure information in a low
atmospheric temperature tends to be high. Such atmospheric temperature variation is not considered in the reference
data for each day of week which are produced by the reference data controller 110C, and which are stored in the first
storage section 13.
[0217] Therefore, the reference data controller 110C corrects the evaluation reference data to data adequate for the
atmospheric temperature at the measurement time, based on the relationship between the atmospheric temperature
information at the measurement time of the biological information, and the mean value of the atmospheric temperature
information associated with the evaluation reference data.
[0218] In order to realize such correction, a table which stores correction values indicating degrees of increasing or
decreasing reference values of reference data, with respect to combinations of the mean value of atmospheric temper-
ature information associated with reference data, and arbitrary atmospheric temperature information is previously stored
in the first storage section 13.
[0219] Based on the table, the reference data controller 110C then reads the correction value associating with the
combination of the atmospheric temperature information associated with the biological information which is the evaluation
target, and the means value of the atmospheric temperature information associated with the reference data, and corrects
the reference data in accordance with the read correction value. Therefore, biological information can be evaluated in
consideration of variation of biological information due to the difference in atmospheric temperature.
[0220] Also in the biological information measurement device 1B of the modification, the function of the reference data
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controller 110C may be changed in the following manner.
[0221] When the measurement data which are measured by the biological information measuring section 11A, and
which are stored in the first storage section 13 are accumulated for one day, namely, the reference data controller 110C
produces one set of reference data based on measurement data for one day in which the day of week information is
identical. Then, the reference data controller 110C causes the produced reference data, the mean value of the atmos-
pheric temperature information at the measurement time of the biological information used in the production of the
reference data, and the day of week information contained in measurement data used in the production of the reference
data, to be stored in the first storage section 13 while associating with one another.
[0222] When biological information is to be evaluated, then, the reference data controller 110C corrects the reference
data stored in the first storage section 13, based on the atmospheric temperature information and day of week information
which are associated with the biological information that is the evaluation target, and sets the corrected reference data
as the evaluation reference data.
[0223] In this case, a table storing correction values indicating degrees of increasing or decreasing reference values
of reference data, with respect to combinations of the mean value of the atmospheric temperature information and day
of week information which are associated with the reference data, and arbitrary atmospheric temperature information
and day of week information is previously stored in the first storage section 13.
[0224] Based on the table, the reference data controller 110C reads a correction value corresponding to the combination
of the atmospheric temperature information and day of week information which are associated with the biological infor-
mation that is the evaluation target, and the mean value of the month information and day of week information which
associate with the reference data, and corrects the reference data in accordance with the read correction value. This
enables biological information to be evaluated in consideration of variation of biological information due to the difference
in atmospheric temperature and the difference in day of week.
[0225] A configuration where, similarly in the descriptions with reference to Figs. 22 and 23, the hospital terminal has
the functions of the reference-data controller 110C and biological information evaluating section 11D of the biological
information measurement device 1B of the modification may be possible.
[0226] The above-described various programs are recorded on a non-transitory recording medium from which a com-
puter can read the programs.
[0227] For example, such "computer readable recording medium" includes a ROM, an optical medium such as a CD-
ROM (Compact Disc-ROM), a magnetic recording medium such as a memory card, and the like. Alternatively, such
programs can be provided by downloading via a network.
[0228] The presently disclosed embodiments should be considered in all respects to be illustrative and not restrictive.
The scope of the invention is indicated by the appended claims rather than the foregoing description, and all changes
which come within the meaning and range of equivalents thereof are intended to be embraced therein.
[0229] As described above, the following matters are disclosed in the specification.
[0230] The disclosed biological information evaluation device is a biological information evaluation device which eval-
uates biological information measured from a person to be measured, and stored in a first storage section, the biological
information evaluation device comprising: a biological information evaluating section which evaluates the biological
information stored in the first storage section, based on reference data indicating a reference value of biological information
in each of split time periods which are obtained by splitting one day into a plurality of time periods; and a reference data
controller which controls the reference data to be used in evaluation of the biological information by the biological
information evaluating section, based on at least calendar information at a measurement time of the biological information
stored in the first storage section.
[0231] In the disclosed biological information evaluation device, the reference data controller controls the reference
data based on the calendar information at the measurement time of the biological information stored in the first storage
section, attribute information of the person to be measured, and atmospheric temperature information at the measurement
time of the biological information.
[0232] In the disclosed biological information evaluation device, the reference data controller acquires reference data
which associate with a combination of the calendar information and atmospheric temperature information at the meas-
urement time of the biological information stored in the first storage section, and the attribute information of the person
to be measured, from a second storage section which stores the reference data for each combination of calendar
information, attribute information of a person, and atmospheric temperature information, and sets the acquired reference
data as reference data to be used in evaluation of the biological information by the biological information evaluating section.
[0233] In the disclosed biological information evaluation device, the reference data stored in the second storage section
are produced based on biological information of a plurality of persons, and, in the biological information of the plurality
of persons, all attribute information of a person from whom the biological information is measured, calendar information
at a measurement time of the biological information, and atmospheric temperature information at the measurement time
of the biological information are identical.
[0234] In the disclosed biological information evaluation device, the reference data controller controls the reference
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data based on the calendar information at the measurement time of the biological information stored in the first storage
section, and attribute information of the person to be measured.
[0235] In the disclosed biological information evaluation device, the reference data controller acquires reference data
which associate with a combination of the calendar information at the measurement time of the biological information
stored in the first storage section, and the attribute information of the person to be measured, from a second storage
section which stores the reference data for each combination of calendar information and attribute information of a
person, and sets the acquired reference data as reference data to be used in evaluation of the biological information by
the biological information evaluating section.
[0236] In the disclosed biological information evaluation device, the reference data stored in the second storage section
are produced based on biological information of a plurality of persons, and, in the biological information of the plurality
of persons, all attribute information of a person from whom the biological information is measured, and calendar infor-
mation at a measurement time of the biological information are identical.
[0237] In the disclosed biological information evaluation device, the reference data controller produces the reference
data based on biological information for at least one day, measured by a biological information measuring section that
measures biological information from the person to be measured, and stored in the first storage section, corrects the
reference data based on month information and day of week information at the measurement time of the biological
information stored in the first storage section, and sets the corrected reference data as reference data to be used in
evaluation of the biological information by the biological information evaluating section.
[0238] In the disclosed biological information evaluation device, the reference data controller produces the reference
data for each day of week based on biological information for seven days, measured by the biological information
measuring section, and stored in the first storage section, corrects the reference data associating with the day of week
information at the measurement time of the biological information stored in the first storage section, based on the month
information at the measurement time of the biological information, and sets the corrected reference data as reference
data to be used in evaluation of the biological information by the biological information evaluating section.
[0239] In the disclosed biological information evaluation device, the reference data controller produces the reference
data based on biological information for at least one day, measured by a biological information measuring section that
measures biological information from the person to be measured, and stored in the first storage section, corrects the
reference data based on atmospheric temperature information and day of week information at the measurement time
of the biological information stored in the first storage section, and sets the corrected reference data as reference data
to be used in evaluation of the biological information by the biological information evaluating section.
[0240] In the disclosed biological information evaluation device, the reference data controller produces the reference
data for each day of week based on biological information for seven days, measured by the biological information
measuring section, and stored in the first storage section, corrects the reference data associating with the day of week
information at the measurement time of the biological information stored in the first storage section, based on the
atmospheric temperature information at the measurement time of the biological information, and sets the corrected
reference data as reference data to be used in evaluation of the biological information by the biological information
evaluating section.
[0241] The disclosed biological information measurement device comprises: the biological information evaluation
device; and a biological information measuring section which measures biological information from the person to be
measured, and which stores the biological information in the first storage section.
[0242] The disclosed biological information evaluation method is a biological information evaluation method for eval-
uating biological information measured from a person to be measured, and stored in a first storage section, the biological
information evaluation method comprising: a biological information evaluating step of evaluating the biological information
stored in the first storage section, based on reference data indicating a reference value of biological information in each
of split time periods which are obtained by splitting one day into a plurality of time periods; and a reference data controlling
step of controlling the reference data to be used in evaluation of the biological information in the biological information
evaluating step, based on at least calendar information at a measurement time of the biological information stored in
the first storage section.
[0243] The disclosed biological information evaluation program is a biological information evaluation program for
evaluating biological information measured from a person to be measured, and stored in a first storage section, the
biological information evaluation program which causes a computer to execute: a biological information evaluating step
of evaluating the biological information stored in the first storage section, based on reference data indicating a reference
value of biological information in each of split time periods which are obtained by splitting one day into a plurality of time
periods; and a reference data controlling step of controlling the reference data to be used in evaluation of the biological
information in the biological information evaluating step, based on at least calendar information at a measurement time
of the biological information stored in the first storage section.
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Industrial Applicability

[0244] The invention is very convenient and effective particularly in application to a blood pressure monitor or the like.
[0245] Although the invention has been described with reference to the specific embodiments, the invention is not
limited to the embodiments, and various changes can be made without departing from the technical spirit of the disclosed
invention.
[0246] The application is based on Japanese Patent Application (No. 2016-020719) filed February 5, 2016, and its
disclosure is incorporated herein by reference. Reference Signs List
[0247]

100, 100A, 100B biological information evaluation support system
1, 1A, 1B, 1C biological information measurement device
2 biological information management device
3 network
4, 4A hospital terminal
10 pulse wave detecting section
11, 21, 41 system controller
11A biological information measuring section
11B data transmission controller
11C, 41C, 110C, 410C reference data controller
11D,41D biological information evaluating section
12, 22, 42 communication interface
13 first storage section
14, 44 operating section
15,45 displaying section
21A reference data producing section
21B measurement data storage controller
23 second storage section
43 third storage section

Claims

1. A biological information evaluation device which evaluates biological information measured from a person to be
measured, and stored in a first storage section, the biological information evaluation device comprising:

a biological information evaluating section which evaluates the biological information stored in the first storage
section, based on reference data indicating a reference value of biological information in each of split time
periods which are obtained by splitting one day into a plurality of time periods; and
a reference data controller which controls the reference data to be used in evaluation of the biological information
by the biological information evaluating section, based on at least calendar information at a measurement time
of the biological information stored in the first storage section.

2. The biological information evaluation device according to claim 1, wherein
the reference data controller controls the reference data based on the calendar information at the measurement
time of the biological information stored in the first storage section, attribute information of the person to be measured,
and atmospheric temperature information at the measurement time of the biological information.

3. The biological information evaluation device according to claim 2, wherein
the reference data controller acquires reference data which associates with a combination of the calendar information
and atmospheric temperature information at the measurement time of the biological information stored in the first
storage section, and the attribute information of the person to be measured, from a second storage section which
stores the reference data for each combination of calendar information, attribute information of a person, and at-
mospheric temperature information, and sets the acquired reference data as reference data to be used in evaluation
of the biological information by the biological information evaluating section.

4. The biological information evaluation device according to claim 3, wherein
the reference data stored in the second storage section are produced based on biological information of a plurality
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of persons, and,
in the biological information of the plurality of persons, all attribute information of a person from whom the biological
information is measured, calendar information at a measurement time of the biological information, and atmospheric
temperature information at the measurement time of the biological information are identical.

5. The biological information evaluation device according to claim 1, wherein
the reference data controller controls the reference data based on the calendar information at the measurement
time of the biological information stored in the first storage section, and attribute information of the person to be
measured.

6. The biological information evaluation device according to claim 5, wherein
the reference data controller acquires reference data which associates with a combination of the calendar information
at the measurement time of the biological information stored in the first storage section, and the attribute information
of the person to be measured, from a second storage section which stores the reference data for each combination
of calendar information and attribute information of a person, and sets the acquired reference data as reference
data to be used in evaluation of the biological information by the biological information evaluating section.

7. The biological information evaluation device according to claim 6, wherein
the reference data stored in the second storage section are produced based on biological information of a plurality
of persons, and,
in the biological information of the plurality of persons, all attribute information of a person from whom the biological
information is measured, and calendar information at a measurement time of the biological information are identical.

8. The biological information evaluation device according to claim 1, wherein
the reference data controller produces the reference data based on biological information for at least one day,
measured by a biological information measuring section that measures biological information from the person to be
measured, and stored in the first storage section, corrects the reference data based on month information and day
of week information at the measurement time of the biological information stored in the first storage section, and
sets the corrected reference data as reference data to be used in evaluation of the biological information by the
biological information evaluating section.

9. The biological information evaluation device according to claim 8, wherein
the reference data controller produces the reference data for each day of week based on biological information for
seven days, measured by the biological information measuring section, and stored in the first storage section,
corrects the reference data associating with the day of week information at the measurement time of the biological
information stored in the first storage section, based on the month information at the measurement time of the
biological information, and sets the corrected reference data as reference data to be used in evaluation of the
biological information by the biological information evaluating section.

10. The biological information evaluation device according to claim 1, wherein
the reference data controller produces the reference data based on biological information for at least one day,
measured by a biological information measuring section that measures biological information from the person to be
measured, and stored in the first storage section, corrects the reference data based on atmospheric temperature
information and day of week information at the measurement time of the biological information stored in the first
storage section, and sets the corrected reference data as reference data to be used in evaluation of the biological
information by the biological information evaluating section.

11. The biological information evaluation device according to claim 10, wherein
the reference data controller produces the reference data for each day of week based on biological information for
seven days, measured by the biological information measuring section, and stored in the first storage section,
corrects the reference data associating with the day of week information at the measurement time of the biological
information stored in the first storage section, based on the atmospheric temperature information at the measurement
time of the biological information, and sets the corrected reference data as reference data to be used in evaluation
of the biological information by the biological information evaluating section.

12. A biological information measurement device comprising:

the biological information evaluation device according to any one of claims 1 to 11; and
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a biological information measuring section which measures biological information from the person to be meas-
ured, and which stores the biological information in the first storage section.

13. A biological information evaluation method for evaluating biological information measured from a person to be
measured, and stored in a first storage section, the biological information evaluation method comprising:

a biological information evaluating step of evaluating the biological information stored in the first storage section,
based on reference data indicating a reference value of biological information in each of split time periods which
are obtained by splitting one day into a plurality of time periods; and
a reference data controlling step of controlling the reference data to be used in evaluation of the biological
information in the biological information evaluating step, based on at least calendar information at a measurement
time of the biological information stored in the first storage section.

14. A biological information evaluation program for evaluating biological information measured from a person to be
measured, and stored in a first storage section, the biological information evaluation program which causes a
computer to execute:

a biological information evaluating step of evaluating the biological information stored in the first storage section,
based on reference data indicating a reference value of biological information in each of split time periods which
are obtained by splitting one day into a plurality of time periods; and
a reference data controlling step of controlling the reference data to be used in evaluation of the biological
information in the biological information evaluating step, based on at least calendar information at a measurement
time of the biological information stored in the first storage section.
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