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FIG. 5
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FIG. 7
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BIOLOGICAL INFORMATION
MEASUREMENT SUPPORT DEVICE,
BIOLOGICAL INFORMATION
MEASUREMENT DEVICE, AND
BIOLOGICAL INFORMATION
MEASUREMENT SUPPORT METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT applica-
tion No. PCT/JP2017/022718, which was filed on Jun. 20,
2017 based on Japanese Patent Application (No. P2016-
125646) filed on Jun. 24, 2016, the contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a biological infor-
mation measurement support device, a biological informa-
tion measurement device, a biological information measure-
ment support method, and a biological information
measurement support program.

[0003] In general, the biological information necessary for
in vivo diagnosis such as blood pressure information, pulse
information, heartbeat information and the like largely
changes in the day. For this reason, the biological informa-
tion is continuously measured and recorded from a mea-
surement subject for diagnosis and the like.

[0004] As a device configured to continuously measure the
biological information, a device configured to detect a pulse
wave every one pulse (a time period for which the heart
beats one time) and to calculate and store the biological
information in a unit of one pulse based on the detected
pulse wave has been known. Also, a biological information
measurement device configured to display an outline of the
measured biological information or a reliability rate so as to
inform a user of a measurement result and to support
doctor’s determination for taking a next action has been
suggested (refer to Patent Documents 1 and 2).

[0005] Patent Document 1 discloses a biological informa-
tion measurement device configured to continuously mea-
sure blood pressure information more than once by an
oscillometric method and to display a reliability rate indica-
tive of reliability of each of the measured blood pressure
information after the multiple measurements of the blood
pressure information are over. A doctor makes a diagnosis
based on the other blood pressure information except the
blood pressure information having a low reliability rate,
based on the displayed reliability rates, thereby increasing
the accuracy of the diagnosis.

[0006] Patent Document 2 discloses an activity meter
having a heart rate measuring function and configured to
display a trend graph of the heart rates at an end of
measurement. A user of the activity meter can check activity
situations of the user by seeing the trend graph and utilize
the trend graph for exercise management, physical condition
management and the like.

[0007] Patent Document 1: JP-A-2010-88576

[0008] Patent Document 2: JP-A-2007-215722
SUMMARY

[0009] A biological information measurement support

device of the present invention includes

Apr. 25,2019

[0010] a notification processing unit configured to execute
processing of acquiring measurement efficiency information
and notifying the measurement efficiency information,
wherein

[0011] the measurement efliciency information is gener-
ated by a measurement efficiency information generation
unit configured to generate the measurement efficiency
information based on biological information calculation
result information and pulse wave detection result informa-
tion which are stored in a storage medium,

[0012] the biological information calculation result infor-
mation is indicative of a calculation result of biological
information made by a biological information calculation
unit configured to calculate the biological information based
on a pulse wave detected from a living body,

[0013] the biological information calculation result infor-
mation includes at least the biological information calcu-
lated based on the pulse wave,

[0014] the pulse wave detection result information is
indicative of a result of pulse wave detection processing
executed to calculate the biological information to be
included in the biological information calculation result
information, and

[0015] the measurement efficiency information is indica-
tive of a measurement efficiency of the biological informa-
tion to be included in the biological information calculation
result information.

[0016] A biological information measurement device of
the present invention includes

[0017] a pulse wave detection unit configured to detect a
pulse wave from a living body;

[0018] a biological information calculation unit config-
ured to calculate biological information based on the pulse
wave detected by the pulse wave detection unit and to store,
as information indicative of a calculation result of the
biological information, biological information calculation
result information comprising at least the biological infor-
mation in a storage medium;

[0019] a storage control unit configured to store, in the
storage medium, pulse wave detection result information
indicative of a result of pulse wave detection processing
executed by the pulse wave detection unit to calculate the
biological information to be included in the biological
information calculation result information; and

[0020] the biological information measurement support
device.
[0021] A biological information measurement support

method of the present invention includes

[0022] a step of acquiring measurement efficiency infor-
mation from a measurement efficiency information genera-
tion unit, the measurement efficiency information generation
unit being configured to generate the measurement effi-
ciency information based on biological information calcu-
lation result information and pulse wave detection result
information of a storage medium in which, as information
indicative of a calculation result of biological information
made by a biological information calculation unit configured
to calculate the biological information based on pulse waves
detected from a living body, the biological information
calculation result information including at least the biologi-
cal information calculated based on the pulse waves and the
pulse wave detection result information indicative of a result
of pulse wave detection processing executed to calculate the
biological information to be included in the biological
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information calculation result information are stored, the
measurement efficiency information being indicative of a
measurement efficiency of the biological information to be
included in the biological information calculation result
information, and

[0023] a step of executing processing of notifying the
measurement efficiency information.

[0024] A non-transitory computer-readable storage
medium, which stores a biological information measurement
support program of the present invention is configured to
enable a computer to execute

[0025] a step of acquiring measurement efliciency infor-
mation from a measurement efficiency information genera-
tion unit, the measurement efficiency information generation
unit being configured to generate the measurement effi-
ciency information based on biological information calcu-
lation result information and pulse wave detection result
information of a storage medium in which, as information
indicative of a calculation result of biological information
made by a biological information calculation unit configured
to calculate the biological information based on pulse waves
detected from a living body, the biological information
calculation result information including at least the biologi-
cal information calculated based on the pulse waves and the
pulse wave detection result information indicative of a result
of pulse wave detection processing executed to calculate the
biological information to be included in the biological
information calculation result information are stored, the
measurement efficiency information being indicative of a
measurement efficiency of the biological information to be
included in the biological information calculation result
information, and

[0026] a step of executing processing of notifying the
measurement efliciency information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 depicts an internal hardware configuration
of a biological information measurement device 1 for illus-
trating an embodiment of the present invention.

[0028] FIG. 2 is a functional block diagram of a system
control unit 11 of the biological information measurement
device 1 shown in FIG. 1.

[0029] FIG. 3 depicts an example of a data structure of
measured data that is to be stored in a storage medium 13 of
the biological information measurement device 1 shown in
FIG. 1.

[0030] FIG. 4 depicts a screen example in which an image
based on image information generated by a first measure-
ment efliciency information generation method is displayed
on a display unit 15.

[0031] FIG. 5 depicts a screen example in which an image
based on information generated by a second measurement
efficiency information generation method is displayed on the
display unit 15.

[0032] FIG. 6 depicts another screen example in which an
image based on information generated by the second mea-
surement efficiency information generation method is dis-
played on the display unit 15.

[0033] FIG. 7 depicts a screen example in which an image
based on information generated by a third measurement
efficiency information generation method is displayed on the
display unit 15.
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[0034] FIG. 8 depicts a screen example in which an image
based on information generated by a fourth measurement
efficiency information generation method is displayed on the
display unit 15.

[0035] FIG. 9 is a flowchart depicting operations of the
biological information measurement device 1 shown in FIG.
1.

[0036] FIG. 10 depicts an example in which both mea-
surement efficiency information and a cause of measurement
failure are displayed.

[0037] FIG. 11 depicts an example in which both the
measurement efficiency information and a cause of the
measurement failure are displayed.

[0038] FIG. 12 depicts a schematic configuration of a
diagnosis support system 100, which is an embodiment of
the present invention.

[0039] FIG. 13 depicts an internal hardware configuration
of an electronic device 2 of the diagnosis support system 100
shown in FIG. 12.

[0040] FIG. 14 is a functional block diagram of a system
control unit 21 of the electronic device 2 shown in FIG. 13.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0041] The biological information measurement device
configured to measure the biological information in a unit of
one pulse is used with being worn on a body of the
measurement subject for a long time. For this reason, when
the body motion of the measurement subject largely
changes, the pulse wave may deviate from a correct value.
[0042] A technology of detecting the body motion and
correcting the biological information based on the detected
body motion has been known. However, it is not easy to
correct the biological information that is being measured
while the body motion changes. Therefore, it is advanta-
geous from the aspect of cost to treat the measurement of the
biological information as failure or unmeasurable for a time
period in which the body motion largely changes.

[0043] Thus, in the biological information measurement
device that is assumed to be used with being worn on the
living body for a long time, it is considered to determine a
measurement success and a measurement failure of the
biological information in the device and to store only a
successfully measured measurement result.

[0044] However, the determination is made in the device,
so that the measurement subject cannot know the same. For
this reason, if the measurement subject wears the biological
information measurement device, assumes that the biologi-
cal information is always measured successfully and has a
regular life, a time period in which the measurement of the
biological information actually fails may occur in many
cases, and the significance of measuring the biological
information with wearing the device for a long time may
disappear. Patent Documents 1 and 2 do not consider the
situations.

[0045] The present invention has been made in view of the
above situations, and an object thereof is to provide a
biological information measurement support device, a bio-
logical information measurement device, a biological infor-
mation measurement support method, and a biological infor-
mation measurement support program capable of supporting
efficient measurement of biological information.

[0046] Hereinafter, an embodiment of the present inven-
tion will be described with reference to the drawings.
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[0047] FIG. 1 depicts an internal hardware configuration
of a biological information measurement device 1 for illus-
trating an embodiment of the present invention. The bio-
logical information measurement device 1 is used to monitor
bedtime biological information of a measurement subject,
for example.

[0048] The biological information measurement device 1
is to measure and store biological information such as blood
pressure information, pulse information, heartbeat informa-
tion and the like in a storage medium 13. The blood pressure
information includes, for example a systolic arterial pres-
sure, a diastolic pressure, an average blood pressure and the
like. The pulse information includes, for example, a pulse
rate and the like. The heartbeat information includes, for
example, a heart rate and the like.

[0049] The biological information measurement device 1
includes a pulse wave detection unit 10, a system control
unit 11 configured to collectively control the entire device,
a communication interface (I/F) 12, a storage medium 13, an
operation unit 14, a display unit 15, and a body motion
detection unit 16.

[0050] The pulse wave detection unit 10 is configured to
detect a pulse wave to occur every one pulse from a living
body part (for example, a wrist) of the measurement subject
and to input the detected pulse wave in the system control
unit 11. The pulse wave detection unit 10 is configured to
detect a pressure pulse wave as the pulse wave by a
tonometry method, for example. The pulse wave detection
unit 10 may be configured to detect a volume pulse wave as
the pulse wave. The pulse wave detection unit 10 may be
configured to detect the pulse wave by reflected light from
the artery obtained by irradiating light to the artery.

[0051] The system control unit 11 includes a processor, as
a main body, and a ROM (Read Only Memory) in which a
program and the like to be executed by the processor are
stored, a RAM (Random Access Memory) as a work
memory, and the like.

[0052] The system control unit 11 is configured to calcu-
late biological information based on the pulse wave every
one pulse detected by the pulse wave detection unit 10, and
to store the calculated biological information in the storage
medium 13, in association with date information indicative
of a date on which the pulse wave is detected and informa-
tion of time at which the pulse wave is detected.

[0053] The communication I/F 12 is an interface for wired
or wireless connection with other electronic devices (for
example, a hospital terminal equipped in a hospital).

[0054] In the storage medium 13, a variety of data such as
the biological information calculated by the system control
unit 11 is stored. The storage medium 13 is configured by a
flash memory, a hard disk and the like, for example. The
storage medium 13 may be a portable type to be detachably
mounted to the biological information measurement device
1

[0055] The operation unit 14 is an interface for inputting
an instruction signal to the system control unit 11, and is
configured by buttons, a touch panel and the like for
instructing start or end of diverse operations including
measurement of the biological information.

[0056] The display unit 15 is to display a variety of
information such as the measured biological information,
and is configured by a liquid crystal display device or the
like, for example.
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[0057] The body motion detection unit 16 is configured to
detect motion of the living body part on which the biological
information measurement device 1 is worn, and to input
body motion information corresponding to the motion to the
system control unit 11. The body motion detection unit 16 is
configured by a sensor such as an acceleration sensor, an
angular velocity sensor and the like, and a signal processing
unit configured to process a signal output from the sensor.
[0058] FIG. 2 is a functional block diagram of the system
control unit 11 of the biological information measurement
device 1 shown in FIG. 1.

[0059] The system control unit 11 includes a biological
information calculation unit 11 A, a storage control unit 11B,
a measurement efliciency information generation unit 11C,
and a notification processing unit 11D. The system control
unit 11 configures a biological information measurement
support device.

[0060] The biological information calculation unit 11A,
the storage control unit 11B, the measurement efficiency
information generation unit 11C and the notification pro-
cessing unit 11D are configured as the processor executes
the programs stored in the ROM. The programs include a
biological information measurement support programi.
[0061] The biological information calculation unit 11A is
configured to calculate the biological information based on
the pulse wave input from the pulse wave detection unit 10
by the well-known method. The biclogical information
calculation unit 11A uses the pulse wave detected every one
pulse, as the pulse wave of a calculation target of the
biological information, but may set a pulse wave detected
every other pulse or every multiple pulses, as the calculation
target of the biological information.

[0062] The biological information calculation unit 11A is
configured to store the calculated biological information in
the storage medium 13, in association with the information
of date and time at which the pulse wave used for the
calculation of the biological information is detected.
Thereby, in the storage medium 13, the biological informa-
tion in a unit of one pulse is accumulatively stored.

[0063] The biological information calculation unit 11A is
configured to calculate the biological information based on
the pulse wave input from the pulse wave detection unit 10.
However, when an input pulse wave does not satisfy a preset
adoption condition, the biological information calculation
unit does not calculate the biological information based on
the pulse wave, and stores the information of date and time
at which the pulse wave is detected in the storage medium
13, in association with measurement failure information
indicating that the pulse wave does not satisfy the adoption
condition.

[0064] Also, when the pulse wave input from the pulse
wave detection unit 10 satisfies the adoption condition, the
biological information calculation unit 11A calculates the
biological information based on the pulse wave, and stores
the information of date and time at which the pulse wave is
detected and the calculated biological information in the
storage medium 13, in association with measurement suc-
cess information indicating that the pulse wave satisfies the
adoption condition.

[0065] The adoption condition includes a first condition
that the input pulse wave is a pulse wave detected during a
body motion stable time period in which a motion amount of
the wrist of the measurement subject based on the body
motion information detected by the body motion detection
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unit 16 is smaller than a body motion threshold value, a
second condition that a shape of the input pulse wave is a
shape capable of calculating the biological information, and
the like.

[0066] For example, when calculating the pulse rate, it is
necessary to calculate time between peaks of the adjacent
pulse waves or time between rising times of the adjacent
pulse waves. However, when the input pulse wave has a
shape incapable of specifying the peak, the rising time and
the like, the corresponding pulse wave does not satisfy the
adoption condition.

[0067] The biological information (the biological infor-
mation stored with being associated with the measurement
success information) calculated based on the pulse wave
satisfying the adoption condition by the biological informa-
tion calculation unit 11A is the biological information of
which reliability is equal to or higher than a threshold value.
[0068] Inthe meantime, when the first condition is used as
the adoption condition, it may be possible to calculate the
biological information based on the pulse wave not satisfy-
ing the adoption condition. To this end, in the case of the
pulse wave not satisfying the first condition, the biological
information calculation unit 11A may calculate the biologi-
cal information based on the corresponding pulse wave, and
store the calculated biological information and the informa-
tion of date and time at which the pulse wave is detected in
the storage medium 13, in association with the measurement
failure information.

[0069] The storage control unit 11B is configured to store
the pulse wave detected by the pulse wave detection unit 10
in the storage medium 13, in association with the informa-
tion of date and time at which the pulse wave is detected.

[0070] Also, the storage control unit 11B is configured to
store pulse wave detection time period information, which is
information of a time period (a time period from detection
start of the pulse wave to detection end) in which pulse wave
detection processing has been continuously executed by the
pulse wave detection unit 10, in the storage medium 13, in
association with a pulse wave group consisting of all the
pulse waves detected during the time period.

[0071] The pulse wave detection time period information
may be any information capable of specifying a length of the
time petiod in which the pulse wave detection processing
has been continuously executed. For example, the pulse
wave detection time period information may be information
indicative of detection start time and detection end time of
the time period in which the pulse wave detection processing
has been continuously executed, information of a length of
the corresponding time period, or the like.

[0072] FIG. 3 depicts an example of a data structure of
measured data that is to be stored in the storage medium 13
of the biological information measurement device 1 shown
in FIG. 1.

[0073] The measured data is data including pulse wave
detection result information, which indicates a result of the
pulse wave detection processing executed over a specific
time period by the pulse wave detection unit 10, and
biological information calculation result information, which
indicates a result of biological information calculation pro-
cessing executed based on the pulse wave detected by the
pulse wave detection processing.

[0074] The specific time period is a time period after a
measurement start instruction of the biological information
is issued to start the detection of the pulse wave and the
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calculation of the biological information until a measure-
ment ending instruction is issued to end the processing.
[0075] When the measurement subject wears the biologi-
cal information measurement device 1 and measures the
biological information during sleep, information (“pulse
wave information” in FIG. 3) of the pulse wave detected
during the measurement time period, biological information
calculated based on the pulse wave, and a measurement flag
(information of “1” or “0”) indicating whether the pulse
wave satisfies the adoption condition are stored in associa-
tion with date and time (“pulse wave detection date and
time” in FIG. 3) at which the pulse wave is detected. The
information of date and time of the pulse wave is treated as
a detected pulse wave ID, too.

[0076] Also, in the storage medium 13, the pulse wave
detection time period information (hereinafter, referred to as
‘length of the pulse wave detection time period’) is stored in
association with all the pulse wave IDs detected during the
measurement time period.

[0077] The measurement flag “1” is information config-
uring the measurement failure information and indicating
that the pulse wave specified by the corresponding ID does
not satisfy the adoption condition.

[0078] The measurement flag “0” is information config-
uring the measurement success information and indicating
that the pulse wave specified by the corresponding 1D
satisfies the adoption condition (in other words, information
indicating that the reliability of the biological information
calculated based on the pulse wave specified by the corre-
sponding 1D is equal to or higher than the threshold value).

[0079] The pulse wave detection date and time, the pulse
wave detection time period information and all the pulse
wave information corresponding to the pulse wave detection
time period information shown in FIG. 3 configure the pulse
wave detection result information indicative of a result of
the pulse wave detection processing, respectively.

[0080] The pulse wave detection date and time, the bio-
logical information and the measurement flag shown in FIG.
3 configure the biological information calculation result
information indicative of a calculation result of the biologi-
cal information made by the biological information calcu-
lation unit 11A, respectively.

[0081] When a predetermined determination condition is
satisfied, the measurement efficiency information generation
unit 11C generates information (hereinafter, referred to as
‘measurement efficiency information’) indicative of a mea-
surement efficiency of the biological information included in
the measured data, based on the measured data (FIG. 3)
stored in the storage medium 13.

[0082] The determination condition includes a condition
that a measurement ending button included in the operation
unit 14 is pushed to instruct measurement ending of the
biological information, a condition that a measurement
efficiency confirmation button included in the operation umt
14 is pushed to instruct notification of the measurement
efficiency information, and the like, for example.

[0083] Also, when the biological information measure-
ment device 1 is operated by a battery, a determination
condition that a remaining battery level of the biological
information measurement device 1 is equal to or less than a
predetermined remaining level threshold value necessary to
perform a measurement operation of the biological infor-
mation may be adopted.
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[0084] Also, when the biological information measure-
ment device 1 includes a body motion detection unit such as
an acceleration sensor and a sleep determination unit con-
figured to determine a sleep state of the measurement subject
wearing the biological information measurement device 1
based on the body motion information detected by the body
motion detection unit, a determination condition that the
measurement subject has shifted from the sleep state to an
awakening state (wake-up state) may be adopted.

[0085] The measurement efficiency of the biological infor-
mation is an index indicating how the biological information
having the reliability equal to or higher than the threshold
value could be stored in the storage medium 13 without
waste for a time period after the measurement start instruc-
tion of the biological information is issued to start the
measurement operation (detection of the pulse wave and
calculation and storing of the biological information based
on the pulse wave) until the determination condition is
satisfied. The method of generating the measurement effi-
ciency information by the measurement efficiency informa-
tion generation unit 11C will be described in detail later.
[0086] The notification processing unit 11D is configured
to execute processing of notifying the measurement effi-
ciency information generated by the measurement efficiency
information generation unit 11C.

[0087] The processing includes processing of displaying
the measurement efficiency information on the display unit
15, processing of outputting the measurement efficiency
information from a speaker (not shown) of the biological
information measurement device 1 with a voice, processing
of transmitting the measurement efficiency information from
the communication I/F 12 to an external electronic device
(for example, a smart phone carried by the measurement
subject), and the like.

[0088] Subsequently, specific examples of the method of
generating the measurement efficiency information by the
measurement efficiency information generation unit 11C are
described. The measurement efficiency information genera-
tion unit 11C generates the measurement efficiency infor-
mation by any one of following methods.

[0089] (First Measurement Efficiency Information Gen-
eration Method)

[0090] The measurement efficiency information genera-
tion unit 11C generates, as the measurement efliciency
information, image information indicative of a distribution
of time periods, in which pulse waves becoming a calcula-
tion source of the biological information having the reliabil-
ity equal to or higher than the threshold value (the biological
information for which the measurement flag is set as “0”)
have been detected, in the pulse wave detection time period
indicated by the pulse wave detection time period informa-
tion, based on the measured data shown in FIG. 3.

[0091] The time period in which any pulse wave is
detected indicates a time period from detection time of the
corresponding pulse wave to detection time of a pulse wave
detected immediately before or after the corresponding pulse
wave.

[0092] In the case where the first measurement efficiency
information generation method is adopted, the pulse wave
information of the measured data shown in FIG. 3 is not
necessarily required.

[0093] FIG. 4 depicts a screen example in which an image
based on the image information generated by the first
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measurement efficiency information generation method is
displayed on the display unit 15.

[0094] In the screen shown in FIG. 4, the pulse wave
detection time period is shown with a rectangular shape in
which a horizontal axis indicates time. A time period (mea-
surement success time period) in which the pulse waves
becoming a calculation source of the biological information
corresponding to the measurement flag “0” have been
detected and the other time period (a time period (measure-
ment failure time period) in which the pulse waves becom-
ing a calculation source of the biological information cor-
responding to the measurement flag “1” have been detected)
are shown with different colors.

[0095] (Second Measurement Efficiency Information Gen-
eration Method)

[0096] The measurement efficiency information genera-
tion unit 11C generates, as the measurement efliciency
information, information indicative of a relation of a length
of a cumulative time period of the time periods, in which
pulse waves becoming a calculation source of the biological
information having the reliability equal to or higher than the
threshold value (the biological information for which the
measurement flag is set as “0”) have been detected, to a
length of the pulse wave detection time period indicated by
the pulse wave detection time period information, based on
the measured data shown in FIG. 3. This information may be
any information with which it is possible to know the
relation of the two lengths, and is a ratio of the two lengths,
for example.

[0097] Alternatively, the measurement efficiency informa-
tion generation unit 11C generates, as the measurement
efficiency information, information indicative of a relation
of alength of a cumulative time period of time periods other
than the time periods, in which pulse waves becoming a
calculation source of the biological information having the
reliability equal to or higher than the threshold value (the
biological information for which the measurement flag is set
as “0”) have been detected, to a length of the pulse wave
detection time period indicated by the pulse wave detection
time period information, based on the measured data shown
in FIG. 3.

[0098] In the case where the second measurement effi-
ciency information generation method is adopted, the pulse
wave information of the measured data shown in FIG. 3 is
not necessarily required.

[0099] FIG. 5 depicts a screen example in which an image
based on the information generated by the second measure-
ment efficiency information generation method is displayed
on the display unit 15.

[0100] In the screen shown in (a) of FIG. 5, the characters
“measurement success rate 75%” indicative of a ratio of the
length of the cumulative time period of the time periods, in
which the pulse waves corresponding to the measurement
flag “0” have been detected, to the length of the pulse wave
detection time period are shown as the measurement effi-
ciency information.

[0101] Inthe screen shown in (b) of FIG. 5, the characters
“5.3/6 hours” indicative of a ratio of the length (measure-
ment success time) of the cumulative time period of the time
periods, in which the pulse waves corresponding to the
measurement flag “0” have been detected, to the length (total
measurement time) of the pulse wave detection time period
are shown as the measurement efficiency information.
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[0102] In the screen shown in (¢) of FIG. 5, the characters
“measurement failure rate 25% indicative of a ratio of the
length of the cumulative time period of the time periods, in
which the pulse waves corresponding to the measurement
flag “1” have been detected, to the length of the pulse wave
detection time period are shown as the measurement effi-
ciency information.

[0103] In the screen shown in (d) of FIG. 5, the characters
“0.7/6 hours” indicative of a ratio of the length (measure-
ment failure time) of the cumulative time period of the time
periods, in which the pulse waves corresponding to the
measurement flag “1” have been detected, to the length (total
measurement time) of the pulse wave detection time period
are shown as the measurement efficiency information.
[0104] FIG. 6 depicts another screen example in which an
image based on the information generated by the second
measurement efficiency information generation method is
displayed on the display unit 15.

[0105] In the screens shown in (a) and (b) of FIG. 6, a
circle graph or a bar graph indicative of a ratio of the length
of the cumulative time period of the time periods, in which
the pulse waves corresponding to the measurement flag “0”
have been detected, to the length of the pulse wave detection
time period are shown as the measurement efficiency infor-
mation.

[0106] (Third Measurement Efficiency Information Gen-
eration Method)

[0107] The measurement efficiency information genera-
tion unit 11C divides the pulse wave detection time period
indicated by the pulse wave detection time period informa-
tion into multiple time periods, and generates, as the mea-
surement efficiency information, information indicative of a
relation of a length of a cumulative time period of time
periods, in which pulse waves becoming a calculation
source of the biological information of which the reliability
corresponding to each divided time period is equal to or
higher than the threshold value have been detected, to a
length of each divided time period, based on the measured
data shown in FIG. 3.

[0108] Alternatively, the measurement efficiency informa-
tion generation unit 11C divides the pulse wave detection
time period indicated by the pulse wave detection time
period information into multiple time periods, and generates,
as the measurement efficiency information, information
indicative of a relation of a length of a time period other than
the cumulative time period of the time periods, in which
pulse waves becoming a calculation source of the biological
information of which the reliability corresponding to each
divided time period is equal to or higher than the threshold
value (the biological information for which the measurement
flag is set as “0”) have been detected, to a length of each
divided time period, based on the measured data shown in
FIG. 3.

[0109] In the case where the third measurement efficiency
information generation method is adopted, the pulse wave
information of the measured data shown in FIG. 3 is not
necessarily required.

[0110] FIG. 7 depicts a screen example in which an image
based on the information generated by the third measure-
ment efliciency information generation method is displayed
on the display unit 15. FIG. 7 depicts a display example in
which the pulse wave detection time period is A.M. 0:00 to
AM. 08:00 and the pulse wave detection time period is
divided into 8 periods in a unit of one hour.
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[0111] 1In the screen shown in (a) of FIG. 7, each divided
time petiod is shown with a rectangular shape in which a
horizontal axis indicates time. In the rectangle indicating
each divided time period, a length (measurement success
time period) of the time period in which the pulse waves
becoming a calculation source of the biological information
corresponding to the measurement flag “0” have been
detected and a length of the other time period (measurement
failure time period) are shown with different colors.

[0112] In the screen shown in (b) of FIG. 7, for each
divided time period, a measurement success rate (a ratio of
the cumulative time of the time periods, in which the pulse
waves corresponding to the measurement flag “0” have been
detected, to the total measurement time) is shown. In the
screen shown in (¢) of FIG. 7, for each divided time period,
a measurement failure rate (a ratio of the cumulative time of
the time periods, in which the pulse waves corresponding to
the measurement flag “1” have been detected, to the total
measurement time) is shown.

[0113] (Fourth Measurement Efficiency Information Gen-
eration Method)

[0114] The measurement efficiency information genera-
tion unit 11C calculates a total number of the pulse waves
detected during the pulse wave detection time period indi-
cated by the pulse wave detection time period information
and a total number (total number of the measurement flag
“0”) of the biological information of which the reliability
included in the measured data is equal to or higher than the
threshold value, respectively, based on the measured data
shown in FIG. 3. Then, the measurement efficiency infor-
mation generation unit 11C generates, as the measurement
efficiency information, a ratio (measurement success rate) of
the total number of the measurement flag “0” to the total
number of the pulse waves. In the meantime, the number of
intervals of the adjacent pulse waves to the pulse waves
detected during the pulse wave detection time period may be
treated as the total number of the pulse waves detected
during the pulse wave detection time period.

[0115] Alternatively, the measurement efficiency informa-
tion generation unit 11C calculates a total number of the
pulse waves detected during the pulse wave detection time
period indicated by the pulse wave detection time period
information and a total number (total number of the mea-
surement flag “17) of the pulse waves other than the pulse
waves becoming a calculation source of the biological
information having the reliability equal to or higher than the
threshold value of the pulse waves detected during the pulse
wave detection time period, respectively, based on the
measured data shown in FIG. 3. Then, the measurement
efficiency information generation unit 11C generates, as the
measurement efficiency information, a ratio (measurement
failure rate) of the total number of the measurement flag “1”
to the total number of the pulse waves.

[0116] In the case where the fourth measurement effi-
ciency information generation method is adopted, the infor-
mation of the total number of the pulse waves detected
during the pulse wave detection time period may be stored,
instead of all the pulse wave information of the measured
data shown in FIG. 3.

[0117] FIG. 8 depicts a screen example in which an image
based on the information generated by the fourth measure-
ment efficiency information generation method is displayed
on the display unit 15.
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[0118] In the screen shown in (a) of FIG. 8, the characters
“measurement success rate 80%” indicative of a ratio of the
total number of the measurement flag “0” to the total number
of the pulse waves detected during the pulse wave detection
time period indicted by the pulse wave detection time period
information are shown as the measurement efficiency infor-
mation.

[0119] In the screen shown in (b) of FIG. 8, the characters
24,000/30,000” indicative of a ratio of the total number (the
number of valid data) of the measurement flag “0” to the
total number (the total number of data) of the pulse waves
detected during the pulse wave detection time period
indicted by the pulse wave detection time period information
are shown as the measurement efficiency information.
[0120] In the screen shown in (c) of FIG. 8, the characters
“measurement failure rate 20%” indicative of a ratio of the
total number of the measurement flag “1” to the total number
of the pulse waves detected during the pulse wave detection
time period indicted by the pulse wave detection time period
information are shown as the measurement efficiency infor-
mation.

[0121] In the screen shown in (d) of FIG. 8, the characters
“6,000/30,000” indicative of a ratio of the total number (the
number of invalid data) of the measurement flag “1” to the
total number (the total number of data) of the pulse waves
detected during the pulse wave detection time period
indicted by the pulse wave detection time period information
are shown as the measurement efficiency information.
[0122] In the meantime, as shown in FIG. 6, the measure-
ment efficiency information may be shown by the graph.
[0123] (Fifth Measurement Efficiency Information Gen-
eration Method)

[0124] The measurement efficiency information genera-
tion unit 11C divides the pulse wave detection time period
indicated by the pulse wave detection time period informa-
tion into multiple time periods, and generates the total
number of the pulse waves detected in each divided time
period and the total number (total number of the measure-
ment flag “0”) of the biological information of which the
reliability corresponding to each divided time period is equal
to or higher than the threshold value, respectively, based on
the measured data shown in FIG. 3. The measurement
efficiency information generation unit 11C generates, as the
measurement efficiency information, a ratio (measurement
success rate) of the total number of the measurement flag “0”
in each divided time period to the total number of the pulse
waves in each divided time period.

[0125] Alternatively, the measurement efficiency informa-
tion generation unit 11C divides the pulse wave detection
time period indicated by the pulse wave detection time
period information into multiple time periods, and generates
the total number of the pulse waves detected in each divided
time period and a value (total number of the measurement
flag “1” corresponding to each divided time period) obtained
by subtracting the total number of the biological information
of which the reliability corresponding to each divided time
period is equal to or higher than the threshold value from the
total number of the pulse waves in each divided time period,
respectively, based on the measured data shown in FIG. 3.
The measurement efficiency information generation unit
11C generates, as the measurement efficiency information, a
ratio (measurement failure rate) of the total number of the
measurement flag “1” in each divided time period to the total
number of the pulse waves in each divided time period.
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[0126] 1In the case where the fifth measurement efficiency
information generation method is adopted, the pulse wave
information of the measured data shown in FIG. 3 is not
necessarily required. Also, instead of the pulse wave infor-
mation of the measured data shown in FIG. 3, the informa-
tion of the total number in each divided time period of the
pulse wave information may be stored.

[0127] The display examples of the image based on the
information generated by the fifth measurement efficiency
information generation method are as shown in (a) and (b)
of FIG. 7.

[0128] (Sixth Measurement Efficiency Information Gen-
eration Method)

[0129] The measurement efficiency information genera-
tion unit 11C estimates the total number of the pulse waves
detected in the pulse wave detection time period indicated
by the pulse wave detection time period information, based
on some pulse wave information (for example, the pulse
wave information for one minute) of all the pulse wave
information included in the measured data of FIG. 3 and the
pulse wave detection time period information included in the
measured data of FIG. 3.

[0130] The measurement efficiency information genera-
tion unit 11C calculates the number of the pulse waves
detected in the pulse wave detection time period indicated
by the pulse wave detection time period information from
the number of the pulse waves detected in a unit time period.

[0131] For example, when the number of the pulse wave
information detected for one minute and included in the
measured data is “50” and the pulse wave detection time
period indicated by the pulse wave detection time period
information included in the measured data is 420 minutes, it
is possible to estimate the total number of the pulse waves
in the corresponding pulse wave detection time period by
calculation of 50x420=21000.

[0132] Also, the measurement efficiency information gen-
eration unit 11C calculates the total number (the number of
the measurement flag “0”) of the biological information of
which reliability included in the measured data is equal to or
higher than the threshold value. Then, the measurement
efficiency information generation unit 11C generates, as the
measurement efliciency information, a ratio (measurement
success rate) of the calculated total number of the measure-
ment flag “0” to the estimated total number of the pulse
waves. Alternatively, the measurement efficiency informa-
tion generation unit 11C generates, as the measurement
efficiency information, a ratio (measurement failure rate) of
the total number of the measurement flag “1” to the esti-
mated total number of the pulse waves.

[0133] In the case where the sixth measurement efficiency
information generation method is adopted, regarding the
pulse wave information in the measured data of FIG. 3, only
data of predetermined unit time period may be stored.
Alternatively, instead of the pulse wave information, the
information of the total number of the pulse waves detected
in a unit time period may be stored.

[0134] (Seventh Measurement Efficiency Information
Generation Method)

[0135] The measurement efficiency information genera-
tion unit 11C estimates the total number of the pulse waves
detected in the pulse wave detection time period by a method
similar to the sixth measurement efficiency information
generation method.
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[0136] Also, the measurement efficiency information gen-
eration unit 11C divides the pulse wave detection time
period indicated by the pulse wave detection time period
information into multiple periods, and calculates the total
number of the pulse waves estimated as being detected in
each divided time period and the total number (the total
number of the measurement flag “0”) of the biological
information of which the reliability corresponding to each
divided time period is equal to or higher than the threshold
value, respectively.

[0137] The measurement efficiency information genera-
tion unit 11C obtains the total number of the pulse waves
estimated as being detected in the divided time period by
dividing the total number of the pulse waves in the pulse
wave detection time period, which is estimated by the above
method, by the number of the divided time periods.

[0138] The measurement efficiency information genera-
tion unit 11C generates, as the measurement efliciency
information, a ratio (measurement success rate) of the total
number of the measurement flag “0” corresponding to each
divided time period to the estimated total number of the
pulse waves in each divided time period. Alternatively, the
measurement efficiency information generation unit 11C
generates, as the measurement efficiency information, a ratio
(measurement failure rate) of the total number of the mea-
surement flag “1” corresponding to each divided time period
to the estimated total number of the pulse waves in each
divided time period.

[0139] The display examples of the image based on the
information generated by the seventh measurement effi-
ciency information generation method are as shown in (b)
and (¢) of FIG. 7.

[0140] In the case where the seventh measurement effi-
ciency information generation method is adopted, regarding
the pulse wave information in the measured data of FIG. 3,
only data of predetermined unit time period may be stored.
Alternatively, instead of the pulse wave information, the
information of the total number of the pulse waves detected
in a unit time period may be stored.

[0141] FIG. 9 is a flowchart depicting operations of the
biological information measurement device 1 shown in FIG.
1.

[0142] When the operation unit 14 is operated to issue a
measurement start instruction of the biological information,
the pulse wave detection unit 10 starts pulse wave detection
processing. The pulse wave detected by the pulse wave
detection processing is stored in the storage medium 13, in
association with the information of date and time. When the
pulse wave detection processing starts, the system control
unit 11 executes processing of calculating and storing the
biological information based on the pulse wave detected by
the pulse wave detection unit 10 (step S1).

[0143] After starting the calculation processing of the
biological information, the system control unit 11 deter-
mines whether a measurement ending instruction of the
biological information has been issued (step S2). When the
measurement ending instruction has not been issued (step
S2: NO), the processing returns to step S1.

[0144] On the other hand, when the measurement ending
instruction has been issued (step S2: YES), the system
control unit 11 stops the pulse wave detection unit 10, ends
the calculation processing of the biological information, and
generates the measurement efficiency information indicative
of the measurement efficiency of the biological information
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included in the biological information calculation result
information, based on the biological information calculation
result information and the pulse wave detection result infor-
mation stored in the storage medium 13 up to now after the
measurement start instruction has been issued (step S3). The
generation of the measurement efficiency information is
performed by any one of the first to seventh methods.

[0145] Then, the system control unit 11 displays the gen-
erated measurement efficiency information on the display
unit 15, thereby notifying the same to a user of the biological
information measurement device 1 (step S4).

[0146] Here, the processing of step S3 and thereafter is
executed when the measurement ending instruction has been
issued. However, when a notification instruction of the
measurement efficiency information is issued during the
measurement of the biological information or while the
biological information is not measured, the system control
unit 11 may generate the measurement efficiency informa-
tion based on the latest measured data stored in the storage
medium 13, and notify the generated measurement effi-
ciency information.

[0147] Also, in the case where the system control unit 11
is operated by the battery, when a remaining battery level of
the biological information measurement device 1 is equal to
or less than a remaining level threshold value necessary to
perform the measurement operation of the biological infor-
mation, the system control unit 11 executes the processing of
step S3 and thereafter, and then turns off a power supply of
the device.

[0148] Like this, according to the biological information
measurement device 1, the user of the biological information
measurement device 1 can recognize the measured measure-
ment efliciency of the biological information at timing such
as upon measurement end of the biological information. For
this reason, when the measurement efliciency is low, it is
possible to take measures to reduce the body motion, for
example, so that it is possible to efficiently measure the
biological information. As a result, it is possible to provide
the device capable of efficiently obtaining the biological
information, which is necessary for a doctor to make a
diagnosis, and having merits for both the doctor and a
patient.

[0149] Also, according to the biological information mea-
surement device 1, when the measurement ending instruc-
tion of the biological information has been issued, for
example, the measurement efficiency information is notified.
For this reason, the measurement subject can immediately
check the measurement efliciency information of the bio-
logical information, which was measured during the sleep,
for example, after the wake-up. Thereby, it is possible to
make an action plan for improving the measurement effi-
ciency while the memory is fresh.

[0150] Also, according to the biological information mea-
surement device 1, when the notification instruction of the
measurement efficiency information has been issued, the
measurement efficiency information is notified. For this
reason, the measurement subject can check the measurement
notification information at any timing, so that it is possible
to improve the convenience.

[0151] Also, according to the first measurement efficiency
information generation method, as shown in FIG. 4, it is
possible to intuitively perceive when the measurement has
failed. For this reason, it is possible to easily determine a
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cause of the lowering in the measurement efficiency, and to
easily take measures for improving the measurement effi-
ciency.

[0152] Also, according to the first measurement efficiency
information generation method and the second measurement
efficiency information generation method, it is possible to
generate the measurement efficiency information without
using the pulse wave information. For this reason, it is
possible to save the power necessary to store the pulse wave
information and to prevent the increase in capacity of the
storage medium 13, so that it is possible to implement the
energy saving and the cost reduction.

[0153] Also, according to the third measurement effi-
ciency information generation method, it is possible to
perceive the measurement efliciency in each divided time
period. For this reason, it is possible to easily determine a
cause of the lowering in the measurement efficiency, and to
easily take measures for improving the measurement effi-
ciency. Also, according to the third measurement efficiency
information generation method, it is possible to generate the
measurement efficiency information without using the pulse
wave information. For this reason, it is possible to save the
power necessary to store the pulse wave information and to
prevent the increase in capacity of the storage medium 13
necessary 1o store the pulse wave information, so that it is
possible to implement the energy saving and the cost reduc-
tion.

[0154] Also, according to the fourth measurement effi-
ciency information generation method, it is possible to
generate the measurement efficiency information without
using the pulse wave information. For this reason, it is
possible to save the power necessary to store the pulse wave
information and to prevent the increase in capacity of the
storage medium 13 necessary to store the pulse wave
information, so that it is possible to implement the energy
saving and the cost reduction.

[0155] Also, according to the fifth measurement efficiency
information generation method, it is possible to perceive the
measurement efficiency in each divided time period. For this
reason, it is possible to easily determine a cause of the
lowering in the measurement efficiency, and to easily take
measures for improving the measurement efficiency. Also,
according to the fifth measurement efliciency information
generation method, it is possible to generate the measure-
ment efficiency information without using the pulse wave
information. For this reason, it is possible to save the power
necessary to store the pulse wave information and to prevent
the increase in capacity of the storage medium 13 necessary
to store the pulse wave information, so that it is possible to
implement the energy saving and the cost reduction.
[0156] Also, according to the sixth measurement effi-
ciency information generation method, it is possible to
generate the measurement efficiency information by adopt-
ing, as the pulse wave information, the pulse wave infor-
mation in a unit time period or the information of the total
number of the pulse waves detected in a unit time period. For
this reason, it is possible to save the power necessary to store
the pulse wave information and to prevent the increase in
capacity of the storage medium 13 necessary to store the
pulse wave information, so that it is possible to implement
the energy saving and the cost reduction.

[0157] Also, according to the seventh measurement effi-
ciency information generation method, it is possible to
perceive the measurement efliciency in each divided time
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period. For this reason, it is possible to easily determine a
cause of the lowering in the measurement efficiency, and to
easily take measures for improving the measurement effi-
ciency. Also, according to the seventh measurement effi-
ciency information generation method, it is possible to
generate the measurement efliciency information by using
the pulse wave information in a unit time period or the
information of the total number of the pulse waves detected
in a unit time period. For this reason, it is possible to save
the power necessary to store the pulse wave information and
to prevent the increase in capacity of the storage medium 13
necessary to store the pulse wave information, so that it is
possible to implement the energy saving and the cost reduc-
tion.

[0158] In the meantime, when the measurement efficiency
information generation unit 11C executes the processing of
step S3 and thereafter at a point of time at which the
measurement ending instruction or the notification instruc-
tion has been issued, the biological information, which has
been calculated up to a point of time before a predetermined
time period from the point of time and stored in the storage
medium 13, of the biological information included in the
measured data is preferably excluded from the biological
information that is to be used for generation of the mea-
surement efficiency information.

[0159] The measurement ending instruction or the notifi-
cation instruction is input to the system control unit 11 by
operating the operation unit 14. For example, when the
biological information measurement device 1 is worn on the
wrist, a noise due to the body motion may be superimposed
on the pulse wave by a hand operation for operating the
operation unit 14. When the measurement efliciency infor-
mation is generated with the pulse wave having the noise
superimposed thereon being included, the measurement
efficiency may be lowered below an actual value.

[0160] For this reason, the pulse wave detected for a time
period in which the noise is likely to be generated, such as
an operating time period of the operation unit 14, and the
biological information calculated based on the pulse wave
are excluded from the measured data, so that it is possible to
obtain the more correct measurement efficiency information.
[0161] Likewise, the measurement efficiency information
generation unit 11C preferably excludes the biological infor-
mation, which has been calculated up to a point of time after
a predetermined time period has elapsed from the issuance
of the measurement start instruction and was stored in the
storage medium 13, of the biological information included
in the measured data from the biological information that is
to be used for generation of the measurement efliciency
information.

[0162] When it is assumed that the biological information
measurement device 1 is used during the sleep, the prede-
termined time is preferably time after the measurement start
instruction has been issued until a change amount in the
body motion of the measurement subject wearing the bio-
logical information measurement device 1 enters a prede-
termined range. That is, the measurement efficiency infor-
mation generation unit 11C preferably excludes the
biological information, which has been calculated for the
time period after the measurement start instruction has been
issued until a change amount in the body motion of the
measurement subject enters a predetermined range and
stored in the storage medium 13, of the biological informa-
tion included in the measured data from the biological
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information that is to be used for generation of the mea-
surement efficiency information. Like this, the pulse wave
generated due to the motion of the measurement subject
during the sleep and the biological information calculated
based on the pulse wave are excluded from the measured
data, so that it is possible to obtain the more correct
measurement efficiency information.

[0163] In the case where the adoption condition is the first
condition, when the pulse wave specified with any pulse
wave 1D does not satisfy the adoption condition, the bio-
logical information calculation unit 11A preferably store the
measurement flag “1” and information (information indicat-
ing the measurement failure due to the body motion) indi-
cating a cause due to which the pulse wave does not satisfy
the adoption condition, in association with the pulse wave
D.

[0164] In the case where a plurality of the pulse waves for
which the measurement flag “1” is stored is continuously
detected, when the number of the continuously detected
pulse waves is equal to or larger than a first threshold value
and is smaller than a second threshold value, the biological
information calculation unit 11A determines that the cause
due to which the plurality of pulse waves does not satisfy the
adoption condition is “unconscious body motion” such as
rolling over. Then, the biological information calculation
unit 11A stores the information, which indicates that the
adoption condition is not satisfied due to “unconscious body
motion”, in association with the plurality of pulse waves.

[0165] When the number of the continuously detected
pulse waves is equal to or larger than the second threshold
value, the biological information calculation unit 11A deter-
mines that the cause due to which the plurality of pulse
waves does not satisfy the adoption condition is “conscious
movement” such as night-time movement to a toilet. Then,
the biological information calculation unit 11A stores the
information, which indicates that the adoption condition is
not satisfied due to “conscious movement”, in association
with the plurality of pulse waves.

[0166] TItis thought that the unconscious body motion such
as ‘rolling over’ occurs in a short time and the conscious
movement such as ‘movement to a toilet’ continues longer
than ‘rolling over’. For this reason, it is possible to deter-
mine the cause of the body motion, based on the number of
continuous pulse waves when the pulse waves for which the
measurement flag “1” is stored continue.

[0167] Then, when notifying the measurement efliciency
information, the measurement efficiency information gen-
eration unit 11C notifies the information, too, which indi-
cates the cause due to which the pulse wave does not satisfy
the adoption condition.

[0168] For example, when displaying the image shown in
FIG. 6 on the display unit 15, the cause of the measurement
failure is displayed with being divided into the unconscious
body motion and the conscious movement, as shown in FIG.
10. Specifically, for each cause of the measurement failure,
a ratio of the pulse waves, which do not satisfy the adoption
condition, to the total number of the pulse waves or a ratio
of a length of a cumulative time period of time periods, in
which the pulse waves not satisfying the adoption condition
have been detected, to the pulse wave detection time period
is calculated, and the ratio is displayed together with the
measurement efficiency information.

Apr. 25,2019

[0169] Also in the screen examples of FIG. 4, (¢) of FIG.
5, (d) of FIG. 5, (¢) of FIG. 8 or (d) of FIG. 8, the cause of
the measurement failure may be displayed, as exemplified in
FIG. 11.

[0170] Inthis way, the cause of the measurement failure of
the biological information is notified, so that the user of the
biological information measurement device 1 can easily
perceive an action to be taken so as to increase the mea-
surement efficiency.

[0171] FIG. 12 depicts a schematic configuration of a
diagnosis support system 100, which is an embodiment of
the present invention. The diagnosis support system 100
includes a biological information measurement device 1A,
and an electronic device 2.

[0172] Since an internal hardware configuration of the
biological information measurement device 1A is the same
as the biological information measurement device 1, the
descriptions thereof are omitted. In a functional block dia-
gram of the system control unit 11 of the biological infor-
mation measurement device 1A, the measurement efliciency
information generation unit 11C and the notification pro-
cessing unit 11D of FIG. 2 are omitted.

[0173] The electronic device 2 is an electronic device such
as a personal computer, a smart phone, a table terminal or the
like.

[0174] The electronic device 2 can be connected to the
biological information measurement device 1A in a wired or
wireless manner, and can read the data in the storage
medium 13 of the biological information measurement
device 1A. In the meantime, when the storage medium 13 of
the biological information measurement device 1A is a
portable type, the electronic device 2 has a means capable of
reading the data from the storage medium, and may be
configured to read the data from the mounted storage
medium.

[0175] FIG. 13 depicts an internal hardware configuration
of the electronic device 2 of the diagnosis support system
100 shown in FIG. 12.

[0176] The electronic device 2 includes a system control
unit 21 configured to collectively control the entire device,
a communication interface (I/F) 22, a storage medium 23, an
operation unit 24, and a display unit 25.

[0177] The system control unit 21 includes a processor, as
a main body, and a ROM in which a program and the like
to be executed by the processor are stored, a RAM as a work
memory, and the like.

[0178] The communication I/F 22 is an interface for wired
or wireless connection with an electronic device including
the biological information measurement device 1A.

[0179] In the storage medium 23, the data read out from
the biological information measurement device 1A is stored.
The storage medium 23 is configured by a flash memory and
the like, for example.

[0180] The operation unit 24 is an interface for inputting
an instruction signal to the system control unit 21, and is
configured by a keyboard, a mouse, a button, a touch panel
or the like.

[0181] The display unit 25 is to display a variety of
information and is configured by a liquid crystal display
device or the like, for example.

[0182] FIG. 14 is a functional block diagram of the system
control unit 21 of the electronic device 2 shown in FIG. 13.
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[0183] The system control unit 21 includes a measured
data acquisition unit 21A, a measurement efficiency infor-
mation generation unit 21C, and a notification processing
unit 21D.

[0184] The measured data acquisition unit 21A, the mea-
surement efficiency information generation unit 21C and the
notification processing unit 21D are configured as the pro-
grams stored in the ROM are executed by the processor. The
programs include a biological information measurement
support program. The system control unit 21 configures a
biological information measurement support device.

[0185] The measured data acquisition unit 21A is config-
ured to acquire the measured data stored in the storage
medium 13 from the storage medium 13 of the biological
information measurement device 1A and to store the same in
the storage medium 23.

[0186] The measurement efficiency information genera-
tion unit 21C has a function similar to the measurement
efficiency information generation unit 11C. When the opera-
tion unit 24 of the electronic device 2 is operated to issue a
notification instruction of the measurement efficiency infor-
mation or when the copy of the measured data of the storage
medium 13 to the storage medium 23 is completed, for
example, the measurement efficiency information generation
unit 21C generates the measurement efliciency information,
based on the latest measured data stored in the storage
medium 23.

[0187] The notification processing unit 21D has a function
similar to the notification processing unit 11D, and is con-
figured to execute processing of notifying the measurement
efficiency information generated by the measurement effi-
ciency information generation unit 21C. The notification
processing unit 21D is configured to execute the notification
by displaying the information on the display unit 25 or
outputting a voice from a speaker (not shown).

[0188] Like this, the measurement efficiency information
may be generated and notified from the electronic device 2.
According to this configuration, it is possible to reduce an
amount of the processing in the biclogical information
measurement device 1A and to prolong the battery lifetime
of the device. Also, even when the biological information
measurement device 1A is not provided with the display
unit, the speaker or the like, it is possible to notify the
measurement subject of the measurement efficiency infor-
mation, so that it is also possible to facilitate the miniatur-
ization and cost saving of the biological information mea-
surement device 1A.

[0189] Meanwhile, in the diagnosis support system 100,
the function of the measurement efficiency information
generation unit 21C may be provided to the biological
information measurement device 1A. In this case, the system
control unit 21 of the electronic device 2 is configured to
execute the processing of acquiring the measurement effi-
ciency information from the biological information mea-
surement device 1A and notifying the acquired measurement
efficiency information.

[0190] Also, in the diagnosis support system 100, the
function of the notification processing unit 21D may be
provided to the biological information measurement device
1A. In this case, the system control unit 21 of the electronic
device 2 is configured to transmit the generated measure-
ment efficiency information to the biological information
measurement device 1A. The notification processing unit
21D of the biological information measurement device 1A is
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configured to acquire the measurement efficiency informa-
tion and to execute the notification processing.

[0191] The notification processing unit 11D and the noti-
fication processing unit 21D are basically configured to
notify the measurement efficiency information to the mea-
surement subject of the biological information measurement
device 1 and the biological information measurement device
1A but may be configured to transmit the measurement
efficiency information to a terminal in a hospital that the
measurement subject goes to regularly, via the Internet and
the like, thereby notifying the measurement efficiency infor-
mation to a hospital official.

[0192] According to the above configuration, the hospital-
side can perceive the measurement situations of the patient,
and take measures for the patients, such as an advice on an
efficient measurement method.

[0193] The diverse programs are stored in a non-transitory
storage medium from which a computer can read the pro-
grams.

[0194] The “computer-readable storage medium” includes
an optical medium such as a CD-ROM (Compact Disc-
ROM), a magnetic recording medium such as a memory
card, and the like, for example. Also, the program may be
provided by a downloading through a network.

[0195] The disclosed embodiments are exemplary in every
respect and should not be construed as being limited. The
scope of the present invention is defined in the claims, not
in the above description, and includes all changes within the
meaning and scope equivalent to the claims.

[0196] As described above, the specification discloses
following items.

[0197] A disclosed biological information measurement
support device includes a notification processing unit con-
figured to execute processing of acquiring measurement
efficiency information and notifying the measurement effi-
ciency information, the measurement efficiency information
being generated by a measurement efliciency information
generation unit configured to generate the measurement
efficiency information based on biological information cal-
culation result information and pulse wave detection result
information of a storage medium in which, as information
indicative of a calculation result of biological information
made by a biological information calculation unit configured
to calculate the biological information based on a pulse
wave detected from a living body, the biological information
calculation result information including at least the biologi-
cal information calculated based on the pulse wave and the
pulse wave detection result information indicative of a result
of pulse wave detection processing executed to calculate the
biological information to be included in the biological
information calculation result information are stored, the
measurement efficiency information being indicative of a
measurement efficiency of the biological information to be
included in the biological information calculation result
information.

[0198] In the disclosed biological information measure-
ment support device, the pulse wave detection result infor-
mation includes information of a pulse wave detection time
period in which the pulse wave detection processing has
been executed, and the biological information calculation
result information includes the biological information cal-
culated based on the pulse wave and information of detec-
tion time of the pulse wave.
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[0199] In the disclosed biological information measure-
ment support device, the measurement efficiency informa-
tion generation unit is configured to generate, as the mea-
surement efficiency information, information indicative of a
distribution of time periods, in which pulse waves becoming
a calculation source of the biological information of which
reliability included in the biological information calculation
result information is equal to or higher than a threshold value
have been detected, in the pulse wave detection time period.
[0200] In the disclosed biological information measure-
ment support device, the measurement efficiency informa-
tion generation unit is configured to generate, as the mea-
surement efficiency information, information indicative of a
relation of a length of a first cumulative time period of time
periods, in which pulse waves becoming a calculation
source of the biological information of which reliability
included in the biological information calculation result
information is equal to or higher than a threshold value have
been detected, to a length of the pulse wave detection time
period or information indicative of a relation of a length of
a time period other than the first cumulative time period to
a length of the pulse wave detection time period.

[0201] In the disclosed biological information measure-
ment support device, the measurement efficiency informa-
tion generation unit is configured to generate, as the mea-
surement efliciency information, information indicative of a
relation of a length of a first cumulative time period, in
which pulse waves becoming a calculation source of the
biological information of which reliability included in the
biological information calculation result information in each
divided time period of the pulse wave detection time period
is equal to or higher than a threshold value have been
detected, to a length of each divided time period or infor-
mation indicative of a relation of a length of a time period
other than the first cumulative time period to a length of each
divided time period.

[0202] In the disclosed biological information measure-
ment support device, the pulse wave detection result infor-
mation includes information of all the pulse waves obtained
by the pulse wave detection processing or information of a
number of all the pulse waves.

[0203] In the disclosed biological information measure-
ment support device, the measurement efficiency informa-
tion generation unit is configured to generate, as the mea-
surement efliciency information, information indicative of a
relation of a first number of the biological information of
which reliability included in the biological information
calculation result information is equal to or higher than a
threshold value to a number of all the pulse waves or
information indicative of a relation of a number, which is
obtained by subtracting the first number from the number of
all the pulse waves, to the number of all the pulse waves.
[0204] In the disclosed biological information measure-
ment support device, the pulse wave detection result infor-
mation further includes information of a pulse wave detec-
tion time period in which the pulse wave detection
processing has been executed, the biological information
calculation result information includes the biological infor-
mation calculated based on the pulse wave and information
of detection time of the pulse wave, and the measurement
efficiency information generation unit is configured to gen-
erate, as the measurement efficiency information, informa-
tion indicative of a relation of a second number of the
biological information of which reliability calculated based
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on pulse waves detected in each divided time period of the
pulse wave detection time petiod is equal to or higher than
a threshold value to a first number of the pulse waves
detected in each divided time period or information indica-
tive of a relation of a number, which is obtained by sub-
tracting the second number from the first number, to the first
number.

[0205] In the disclosed biological information measure-
ment support device, the pulse wave detection result infor-
mation includes information of some pulse waves of a
plurality of pulse waves obtained by the pulse wave detec-
tion processing and information of a pulse wave detection
time period in which the pulse wave detection processing
has been executed.

[0206] In the disclosed biological information measure-
ment support device, the measurement efficiency informa-
tion generation unit is configured to estimate a total number
of pulse waves detected during the pulse wave detection
time period, based on the information of some pulse waves
and the information of the pulse wave detection time period,
and to generate, as the measurement efficiency information,
information indicative of a relation of a first number of the
biological information of which reliability included in the
biological information calculation result information is
equal to or higher than a threshold value to the estimated
total number of pulse waves or information indicative of a
relation of a number, which is obtained by subtracting the
first number from the total number, to the total number.

[0207] In the disclosed biological information measure-
ment support device, the biological information calculation
result information includes the biological information cal-
culated based on the pulse wave and information of detec-
tion time of the pulse wave, and the measurement efficiency
information generation unit is configured to estimate a
second number of pulse waves detected in each divided time
period of the pulse wave detection time period, based on a
total number of the pulse waves, and to generate, as the
measurement efliciency information, information indicative
of a relation of a third number of biological information,
which is calculated based on the pulse waves detected in
each divided time period, of the biological information of
which reliability included in the biclogical information
calculation result information is equal to or higher than a
threshold value to the second number or information indica-
tive of a relation of a number, which is obtained by sub-
tracting the third number from the second number, to the
second number.

[0208] In the disclosed biological information measure-
ment support device, the biological information calculation
result information further includes information indicating
that the biological information of which the reliability is
equal to or higher than the threshold value could not be
calculated, and information indicative of a cause due to
which the biological information could not be calculated,
and the notification processing unit is configured to notify
the information indicative of the cause, together with the
measurement efficiency information.

[0209] In the disclosed biological information measure-
ment support device, the biological information is blood
pressure information.

[0210] The disclosed biological information measurement
support device further includes the measurement efficiency
information generation unit.



US 2019/0117082 Al

[0211] In the disclosed biological information measure-
ment support device, when a measurement ending instruc-
tion of the biological information is issued to a biological
information measurement device including a pulse wave
detection unit configured to detect the pulse wave, the
biological information calculation unit and a storage control
unit configured to store the biological information calcula-
tion result information and the pulse wave detection result
information in the storage medium, the notification process-
ing unit notifies the measurement efficiency information if a
remaining battery level of the biological information mea-
surement device is equal to or less than a remaining level
threshold value necessary to perform a measurement opera-
tion of the biological information or if a notification instruc-
tion of the measurement efliciency information is issued.
[0212] A disclosed biological information measurement
device includes a pulse wave detection unit configured to
detect a pulse wave from a living body, a hiological infor-
mation calculation unit configured to calculate biological
information based on the pulse wave detected by the pulse
wave detection unit and to store, as information indicative of
a calculation result of the biological information, biological
information calculation result information including at least
the biological information in a storage medium, a storage
control unit configured to store, in the storage medium, pulse
wave detection result information indicative of a result of
pulse wave detection processing executed by the pulse wave
detection unit so as to calculate the biological information to
be included in the biological information calculation result
information, and the biological information measurement
support device.

[0213] In the disclosed biological information measure-
ment device, the measurement efficiency information gen-
eration unit generates the measurement efficiency informa-
tion when a measurement ending instruction of the
biological information or a notification instruction of the
measurement efficiency information is issued. When the
measurement ending instruction or the notification instruc-
tion is issued, the measurement efficiency information gen-
eration unit excludes biological information, which is cal-
culated up to a point of time before a predetermined time
period from a point of time at which the measurement
ending instruction or the notification instruction is issued or
after a measurement subject wearing the biological infor-
mation measurement device wakes up until a point of time
at which the measurement ending instruction or the notifi-
cation instruction is issued and is stored in the storage
medium, from the biological information that is to be used
for generation of the measurement efficiency information.
[0214] In the disclosed biological information measure-
ment device, the measurement efficiency information gen-
eration unit is configured to exclude biological information,
which is calculated up to a point of time after a predeter-
mined time period elapses from issuance of a measurement
start instruction of the biological information and is stored in
the storage medium, from the biological information that is
to be used for generation of the measurement efliciency
information.

[0215] The disclosed biological information measurement
device further includes a body motion detection unit con-
figured to detect body motion of the measurement subject,
and the measurement efficiency information generation unit
is configured to exclude biological information, which is
calculated for a time period after a measurement start
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instruction of the biological information is issued until a
change amount in the body motion of the measurement
subject enters a predetermined range and is stored in the
storage medium, from the biological information that is to be
used for generation of the measurement efficiency informa-
tion.

[0216] A disclosed biological information measurement
support method includes a step of acquiring measurement
efficiency information from a measurement efficiency infor-
mation generation unit and a step of executing processing of
notifying the measurement efficiency information, the mea-
surement efficiency information generation unit being con-
figured to generate the measurement efliciency information
based on biological information calculation result informa-
tion and pulse wave detection result information of a storage
medium in which, as information indicative of a calculation
result of biological information made by a biological infor-
mation calculation unit configured to calculate the biological
information based on pulse waves detected from a living
body, the biological information calculation result informa-
tion including at least the biological information calculated
based on the pulse waves and the pulse wave detection result
information indicative of a result of pulse wave detection
processing executed to calculate the biological information
to be included in the biological information calculation
result information are stored, the measurement efliciency
information being indicative of a measurement efficiency of
the biological information to be included in the biological
information calculation result information.

[0217] A disclosed non-transitory computer-readable stor-
age medium, which stores a biological information mea-
surement support program is configured to enable a com-
puter to execute a step of acquiring measurement efficiency
information from a measurement efliciency information
generation unit and a step of executing processing of noti-
fying the measurement efficiency information, the measure-
ment efficiency information generation unit being config-
ured to generate the measurement efficiency information
based on biological information calculation result informa-
tion and pulse wave detection result information of a storage
medium in which, as information indicative of a calculation
result of biological information made by a biological infor-
mation calculation unit configured to calculate the biological
information based on pulse waves detected from a living
body, the biological information calculation result informa-
tion including at least the biological information calculated
based on the pulse waves and the pulse wave detection result
information indicative of a result of pulse wave detection
processing executed to calculate the biological information
to be included in the biological information calculation
result information are stored, the measurement efficiency
information being indicative of a measurement efficiency of
the biological information to be included in the biological
information calculation result information.

[0218] According to the present invention, it is possible to
provide the biological information measurement support
device, the biological information measurement device, the
biological information measurement support method and the
biological information measurement support program
capable of supporting the efficient measurement of the
biological information.

[0219] The present invention can be conveniently and
effectively used for a blood pressure meter, particularly.
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[0220] Although the present invention has been described
with reference to the specific embodiment, the present
invention is not limited to the embodiments and can be
diversely changed without departing from the disclosed
technical spirit of the present invention.

What is claimed is:

1. A biological information measurement support device

comprising:

a notification processing unit configured to execute pro-
cessing of acquiring measurement efficiency informa-
tion and notifying the measurement efficiency informa-
tion, wherein

the measurement efficiency information is generated by a
measurement efficiency information generation unit
configured to generate the measurement efficiency
information based on biological information calcula-
tion result information and pulse wave detection result
information which are stored in a storage medium,

the biological information calculation result information
is indicative of a calculation result of biological infor-
mation made by a biological information calculation
unit configured to calculate the biological information
based on a pulse wave detected from a living body,

the biological information calculation result information
includes at least the biological information calculated
based on the pulse wave,

the pulse wave detection result information is indicative
of a result of pulse wave detection processing executed
to calculate the biological information to be included in
the biological information calculation result informa-
tion, and

the measurement efliciency information is indicative of a
measurement efliciency of the biological information to
be included in the biological information calculation
result information.

2. The biological information measurement support

device according to claim 1,

wherein the pulse wave detection result information
includes information of a pulse wave detection time
period in which the pulse wave detection processing
has been executed, and

wherein the biological information calculation result
information includes the biological information calcu-
lated based on the pulse wave and information of
detection time of the pulse wave.

3. The biological information measurement support

device according to claim 2,

wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a dis-
tribution of time periods, in which pulse waves becom-
ing a calculation source of the biological information of
which reliability included in the biological information
calculation result information is equal to or higher than
a threshold value have been detected, in the pulse wave
detection time period.

4. The biological information measurement support

device according to claim 2,

wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a length of a first cumulative time period of time
periods, in which pulse waves becoming a calculation
source of the biological information of which reliability
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included in the biological information calculation result
information is equal to or higher than a threshold value
have been detected, to a length of the pulse wave
detection time period or information indicative of a
relation of a length of a time period other than the first
cumulative time period to a length of the pulse wave
detection time period.
5. The biological information measurement support
device according to claim 2,
wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a length of a first cumulative time period, in
which pulse waves becoming a calculation source of
the biological information of which reliability included
in the biological information calculation result infor-
mation in each divided time period of the pulse wave
detection time period is equal to or higher than a
threshold value have been detected, to a length of each
divided time period or information indicative of a
relation of a length of a time period other than the first
cumulative time period to a length of each divided time
period.
6. The biological information measurement support
device according to claim 1,
wherein the pulse wave detection result information
includes information of all the pulse waves obtained by
the pulse wave detection processing or information of
a number of all the pulse waves.
7. The biological information measurement support
device according to claim 6,
wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a first number of the biological information of
which reliability included in the biological information
calculation result information is equal to or higher than
a threshold value to a number of all the pulse waves or
information indicative of a relation of a number, which
is obtained by subtracting the first number from the
number of all the pulse waves, to the number of all the
pulse waves.
8. The biological information measurement support
device according to claim 6,
wherein the pulse wave detection result information fur-
ther comprises information of a pulse wave detection
time period in which the pulse wave detection process-
ing has been executed,
wherein the biological information calculation result
information includes the biological information calcu-
lated based on the pulse wave and information of
detection time of the pulse wave, and
wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a second number of the biological information
of which reliability calculated based on pulse waves
detected in each divided time period of the pulse wave
detection time period is equal to or higher than a
threshold value to a first number of the pulse waves
detected in each divided time period or information
indicative of a relation of a number, which is obtained
by subtracting the second number from the first num-
ber, to the first number.
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9. The biological information measurement support
device according to claim 1,
wherein the pulse wave detection result information
includes information of some pulse waves of a plurality
of pulse waves obtained by the pulse wave detection
processing and information of a pulse wave detection
time period in which the pulse wave detection process-
ing has been executed.
10. The biological information measurement support
device according to claim 9,
wherein the measurement efficiency information genera-
tion unit is configured to estimate a total number of
pulse waves detected during the pulse wave detection
time period, based on the information of some pulse
waves and the information of the pulse wave detection
time period, and
wherein the measurement efliciency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a first number of the biological information of
which reliability included in the biological information
calculation result information is equal to or higher than
a threshold value to the estimated total number of pulse
waves or information indicative of a relation of a
number, which is obtained by subtracting the first
number from the total number, to the total number.
11. The biological information measurement support
device according to claim 10,
wherein the biological information calculation result
information includes the biological information calcu-
lated based on the pulse wave and information of
detection time of the pulse wave,
wherein the measurement efliciency information genera-
tion unit is configured to estimate a second number of
pulse waves detected in each divided time period of the
pulse wave detection time period, based on a total
number of the pulse waves, and
wherein the measurement efficiency information genera-
tion unit is configured to generate, as the measurement
efficiency information, information indicative of a rela-
tion of a third number of biological information, which
is calculated based on the pulse waves detected in each
divided time period, of the biological information of
which reliability included in the biological information
calculation result information is equal to or higher than
a threshold value to the second number or information
indicative of a relation of a number, which is obtained
by subtracting the third number from the second num-
ber, to the second number.
12. The biological information measurement support
device according to claim 1,
wherein the biological information calculation result
information further includes information indicating that
the biological information of which the reliability is
equal to or higher than the threshold value could not be
calculated, and information indicative of a cause due to
which the biological information could not be calcu-
lated, and
wherein the notification processing unit is configured to
notify the information indicative of the cause, together
with the measurement efficiency information.
13. The biological information measurement support
device according to claim 1,
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wherein the biological information is blood pressure
information.

14. The biological information measurement support
device according to claim 1, further comprising the mea-
surement efficiency information generation unit.

15. The biological information measurement support
device according to claim 1,

wherein when a measurement ending instruction of the
biological information is issued to a biological infor-
mation measurement device comprising a pulse wave
detection unit configured to detect the pulse wave, the
biological information calculation unit and a storage
control unit configured to store the biological informa-
tion calculation result information and the pulse wave
detection result information in the storage medium, the
notification processing unit notifies the measurement
efficiency information if a remaining battery level of
the biological information measurement device is equal
to or less than a remaining level threshold value nec-
essary to perform a measurement operation of the
biological information or if a notification instruction of
the measurement efficiency information is issued.

16. A biological information measurement device com-

prising:

a pulse wave detection unit configured to detect a pulse
wave from a living body;

a biological information calculation unit configured to
calculate biological information based on the pulse
wave detected by the pulse wave detection unit and to
store, as information indicative of a calculation result
of the biological information, biological information
calculation result information comprising at least the
biological information in a storage medium;

a storage control unit configured to store, in the storage
medium, pulse wave detection result information
indicative of a result of pulse wave detection process-
ing executed by the pulse wave detection unit to
calculate the biological information to be included in
the biological information calculation result informa-
tion; and

the biological information measurement support device
according to claim 1.

17. The biological information measurement device

according to claim 16,

wherein the measurement efficiency information genera-
tion unit generates the measurement efficiency infor-
mation when a measurement ending instruction of the
biological information or a notification instruction of
the measurement efficiency information is issued, and

wherein when the measurement ending instruction or the
notification instruction is issued, the measurement effi-
ciency information generation unit excludes biological
information, which is calculated up to a point of time
before a predetermined time period from a point of time
at which the measurement ending instruction or the
notification instruction is issued or after a measurement
subject wearing the biological information measure-
ment device wakes up until a point of time at which the
measurement ending instruction or the notification
instruction is issued and is stored in the storage
medium, from the biological information that is to be
used for generation of the measurement efficiency
information.
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18. The biological information measurement device
according to claim 16,

wherein the measurement efliciency information genera-
tion unit is configured to exclude biological informa-
tion, which is calculated up to a point of time after a
predetermined time period elapses from issuance of a
measurement start instruction of the biological infor-
mation and is stored in the storage medium, from the
biological information that is to be used for generation
of the measurement efficiency information.

19. The biological information measurement device
according to claim 16, further comprising a body motion
detection unit configured to detect body motion of the
measurement subject,

wherein the measurement efliciency information genera-
tion unit is configured to exclude biological informa-
tion, which is calculated for a time period after a
measurement start instruction of the biological infor-
mation is issued until a change amount in the body
motion of the measurement subject enters a predeter-
mined range and is stored in the storage medium, from
the biological information that is to be used for gen-
eration of the measurement efliciency information.

20. A biological information measurement support
method comprising:

a step of acquiring measurement efficiency information
from a measurement efficiency information generation
unit, the measurement efficiency information genera-
tion unit being configured to generate the measurement
efficiency information based on biological information
calculation result information and pulse wave detection
result information of a storage medium in which, as
information indicative of a calculation result of bio-
logical information made by a biological information
calculation unit configured to calculate the biological
information based on pulse waves detected from a
living body, the biological information calculation
result information including at least the biological
information calculated based on the pulse waves and
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the pulse wave detection result information indicative
of a result of pulse wave detection processing executed
to calculate the biological information to be included in
the biological information calculation result informa-
tion are stored, the measurement efliciency information
being indicative of a measurement efficiency of the
biological information to be included in the biological
information calculation result information, and

a step of executing processing of notifying the measure-
ment efficiency information.

21. A non-transitory computer-readable storage medium,

which stores a biological information measurement support
program configured to enable a computer to execute:

a step of acquiring measurement efliciency information
from a measurement efficiency information generation
unit, the measurement efficiency information genera-
tion unit being configured to generate the measurement
efficiency information based on biological information
calculation result information and pulse wave detection
result information of a storage medium in which, as
information indicative of a calculation result of bio-
logical information made by a biological information
calculation unit configured to calculate the biological
information based on pulse waves detected from a
living body, the biological information calculation
result information including at least the biological
information calculated based on the pulse waves and
the pulse wave detection result information indicative
of a result of pulse wave detection processing executed
to calculate the biological information to be included in
the biological information calculation result informa-
tion are stored, the measurement efficiency information
being indicative of a measurement efficiency of the
biological information to be included in the biological
information calculation result information, and

a step of executing processing of notifying the measure-
ment efficiency information.
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