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DIAGNOSIS ASSISTANCE APPARATUS,
DIAGNOSIS ASSISTANCE METHOD, AND
DIAGNOSIS ASSISTANCE PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation of PCT applica-
tion No. PCT/JP2016/087286, which was filed on Dec. 14,
2016 based on Japanese Patent Application (No. 2016-
000169) filed on Jan. 4, 2016, the contents of which are
incorporated herein by reference.

BACKGROUND

Technical Field

[0002] The present invention relates to a diagnosis assis-
tance apparatus, diagnosis assistance method, and a diag-
nosis assistance program.

Background Art

[0003] Biological information (e.g., blood pressure values,
pulse rate, and the like) that is needed for diagnosis of a
living body normally changes significantly over the course
of a day. For this reason, in order to perform diagnosis or the
like, biological information is intermittently measured from
a measurement subject and stored.

[0004] The measurement data of the biological informa-
tion measured intermittently in this manner is preferably
presented to a doctor after being processed such that diag-
nosis is easy to perform.

[0005] For example, Patent Document 1 discloses an
apparatus that assists diagnosis of arteriosclerosis by divid-
ing pulse wave transfer speeds measured over a predeter-
mined period into set segments, calculating an average value
of the pulse wave transfer speed in each set segment, and
displaying the average values along with the maximum
values and the minimum values of the pulse wave transfer
speed in the set segments.

[0006] Also, Patent Document 2 discloses a method of
graphing and outputting transitions of a diagnosis index of
a biological circulatory system calculated using blood pres-
sure values and pulse rate. In this example, each month, 50
diagnosis indices are calculated based on measurement
values obtained by performing 50 instances of measuring the
blood pressure values and the pulse rate, and a bar graph
indicating the range of variation of each of the 50 diagnosis
indices is displayed for each measurement month.

[0007] Also, Patent Document 3 discloses an apparatus
that obtains a representative value for multiple instances’
worth of blood pressure information (systolic blood pres-
sure, diastolic blood pressure, and average blood pressure)
measured in one day and displays the average value of
representative values of one month, the average value of
representative values of one week, and a representative
value of one day in the form of bar graphs.

[0008] With this apparatus, when a certain month is des-
ignated on the screen on which the monthly representative
values are displayed, a transition is made to a screen on
which the daily representative values included in that month
are displayed, and when a week is designated on the screen
on which the monthly representative values are displayed, a
transition is made to a screen on which daily representative
values included in that week are displayed. In this manner,
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with the apparatus disclosed in Patent Document 3, it is
possible to easily check the representative values for the
blood pressure information for each day in a certain period,
and thus it is possible to contribute to diagnosis.

[0009] Also, Patent Document 4 discloses a system in
which measurement data of biological information mea-
sured over a certain period is divided into set segments, a
representative value (e.g., an average value) for the biologi-
cal information in each set segment is calculated, and the
calculated average values and measurement data are dis-
played in an overlapping manner. According to this system,
even if the trend of change is difficult to understand with
only the measurement data, the overall trend can be easily
understood according to the representative values.

CITATION LIST

Patent Literature

[0010] Patent Document 1: JP 2004-321438A

[0011] Patent Document 2: JP 2000-139860A

[0012] Patent Document 3: JP S60-148543A

[0013] Patent Document 4: JP 2003-265417A

[0014] Patent Documents 1 to 4, it is envisioned that the

biological information is measured and recorded in long
time intervals, such as units of minutes, hours, or days.
However, if the biological information is measured in long
time intervals in this way, when there is a significant change
in the biological information in a period in which the
biological information was not measured, the doctor cannot
be made aware of this change. Also, through comparison of
the biological information measured in long time intervals,
it is difficult to accurately find out that a change in the
biological information has occurred and to find out the cause
thereof.

[0015] In view of this, if an apparatus that measures the
biological information in units of heartbeats (e.g., every
heartbeat or every multiple heartbeats) is used, it is possible
for a doctor to accurately keep track of small changes in the
biological information caused by the everyday life of a
patient. However, measuring the biological information in
units of heartbeats results in an enormous amount of mea-
surement data.

[0016] If such an enormous amount of measurement data
is used, being able to understand the trend of the measure-
ment data of the measurement period overall is effective for
diagnosis. For this reason, it is preferable that the measure-
ment data is processed using a method illustrated in Patent
Documents 1 to 4 and displayed.

[0017] On the other hand, the biological information in
units of heartbeats is needed to understand the changes in the
biological information in detail, and in some cases, a doctor
wishes to check not only the overall trend of the measure-
ment trend, but also the measurement data in a specific
period in detail.

[0018] With the system disclosed in Patent Document 4,
the overall trend of the measurement data and the details of
the measurement data can be checked simultaneously. How-
ever, if the amount of measurement data is enormous,
display of the measurement data becomes elaborate. making
it difficult to check the details, and thus efficient diagnosis
assistance cannot be realized.
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[0019] The apparatuses disclosed in Patent Documents 1
and 3 and the method disclosed in Patent Document 2 do not
give consideration to checking the unprocessed measure-
ment data.

[0020] The present invention has been made in view of the
foregoing circumstances, and aims to provide a diagnosis
assistance apparatus, a diagnosis assistance method, and a
diagnosis assistance program that can efficiently perform
assistance of diagnosis based on biclogical information
measured in units of heartbeats.

SUMMARY

[0021] A diagnosis assistance apparatus of the present
invention includes: a fluctuating state information genera-
tion unit configured to acquire a predetermined period’s
worth of biological information measured from a living
body every heartbeat or every plurality of heartbeats, from
a storage unit storing the biological information, divide the
acquired predetermined period’s worth of biological infor-
mation into a plurality of segments, and generate fluctuating
state information indicating a fluctuating state of the bio-
logical information in each segment: and a display control
unit configured to display the fluctuating state information
for each segment on a display unit, wherein, if a certain
piece of the fluctuating state information displayed on the
display unit is selected, the display control unit sets the
display range that is to be displayed on the display unit
among the predetermined period’s worth of biological infor-
mation to be a range that includes the biological information
belonging to the segment corresponding to the selected piece
of the fluctuating state information, and the display control
unit displays the biological information in the set display
range on the display unit.

[0022] A diagnosis assistance method of the present inven-
tion includes: a fluctuating state information generation step
of acquiring a predetermined period’s worth of biological
information measured from a living body every heartbeat or
every plurality of heartbeats, from a storage unit storing the
biological information, dividing the acquired predetermined
period’s worth of biological information into a plurality of
segments, and generating fluctuating state information indi-
cating a fluctuating state of the biological information in
each segment; and a display control step of displaying the
fluctuating state information for each segment on a display
unit, wherein, in the display control step, if a certain piece
of the fluctuating state information displayed on the display
unit is selected, the display range that is to be displayed on
the display unit among the predetermined period’s worth of
biological information is set to be a range that includes the
biological information belonging to the segment corre-
sponding to the selected piece of the fluctuating state infor-
mation, and the biological information in the set display
range is displayed on the display unit.

[0023] A diagnosis assistance program of the present
invention is a diagnosis assistance program for causing a
computer to execute: a fluctuating state information genera-
tion step of acquiring a predetermined period’s worth of
biological information measured from a living body every
heartbeat or every plurality of heartbeats, from a storage unit
storing the biological information, dividing the acquired
predetermined period’s worth of biological information into
a plurality of segments, and generating fluctuating state
information indicating a fluctuating state of the biological
information in each segment; and a display control step of
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displaying the fluctuating state information for each segment
on a display unit, wherein, in the display control step, if a
certain piece of the fluctuating state information displayed
on the display unit is selected, the display range that is to be
displayed on the display unit among the predetermined
period’s worth of biological information is set to be a range
that includes the biological information belonging to the
segment corresponding to the selected piece of the fluctu-
ating state information, and the biological information in the
set display range is displayed on the display unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a diagram showing a schematic configu-
ration of a diagnosis assistance system 100 for illustrating an
embodiment of the present invention.

[0025] FIG. 2 is a diagram showing an example of a graph
of a predetermined period’s worth of measurement data.
[0026] FIG. 3 is a diagram showing an example of display
of a first graph showing fluctuating state information for
each segment generated by a fluctuating state information
generation unit 24 from the predetermined period’s worth of
measurement data shown in FIG. 2.

[0027] FIG. 4is a diagram showing an example of display
of a second graph showing blood pressure information in a
display range H set by a display control unit 26.

[0028] FIG. 5is a diagram showing an example of display
after a scroll button SR is pressed while a second graph G1
shown in FIG. 4 is displayed.

[0029] FIG. 6 is a flowchart for describing operations
performed by a diagnosis assistance apparatus 2.

[0030] FIGS. 7A and 7B are diagrams each of which
shows an example of display of a second graph in a case in
which it is determined that a degree of similarity of a
segment adjacent to the right of a segment being displayed
1s high.

[0031] FIG. 8 is a diagram showing an example in which
a width K2 of the display range set by the display control
unit 26 is made wider than the width of a segment K1.
[0032] FIG. 91is a diagram showing an example of display
of a second graph G3 showing blood pressure information in
a display range H shown in FIG. 8.

[0033] FIG. 10 is a diagram showing a first modified
example of a first graph.

[0034] FIG. 11 is a diagram showing an example of
displaying both the first graph and the second graph on a
display unit 27.

[0035] FIG. 12 is a diagram showing a second modified
example of a first graph.

DESCRIPTION OF EMBODIMENTS

[0036] Hereinafter, an embodiment of the present inven-
tion will be described with reference to the drawings.
[0037] FIG. 1 is a diagram showing a schematic configu-
ration of a diagnosis assistance system 100 for illustrating an
embodiment of the present invention. The diagnosis assis-
tance system 100 includes a biological information mea-
surement apparatus 1 and a diagnosis assistance apparatus 2.
[0038] The biological information measurement apparatus
1 is portable and is used while worn on the wrist of a
measurement subject serving as a living body.

[0039] The biological information measurement apparatus
1 includes a pulse wave detection unit 10, a biological
information calculation unit 11, a recording control unit 13,
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a storage medium 14 such as a flash memory, a ROM (Read
Only Memory) or a memory card, a communication control
unit 15, and a comnmunication unit 16. The storage medium
14 may be detachable from the apparatus.

[0040] The biological information calculation unit 11, the
recording control unit 13, and the communication control
unit 15 are functional blocks that are constituted by a
processor executing a program.

[0041] The pulse wave detection unit 10 detects a pulse
wave from the wrist of the measurement subject in a
non-invasive manner.

[0042] A pulse wave detection unit 10 that detects a
pressure pulse wave serving as a pulse wave through tonom-
etry, for example, is used as the pulse wave detection unit 10.
The pulse wave detection unit 10 may detect a volume pulse
wave as the pulse wave. The pulse wave detection unit 10
may detect a pulse wave with reflected light from an artery,
obtained by emitting light to the artery.

[0043] The pulse wave detection unit 10 detects a pulse
wave generated for each heartbeat (a period in which the
heart beats once) and transmits the detected pulse wave to
the biological information calculation unit 11.

[0044] Based on the pulse wave detected by the pulse
wave detection unit 10, the biological information calcula-
tion unit 11 calculates blood pressure information serving as
the biological information for each heartbeat or for every
multiple heartbeats (a frequency of once for multiple heart-
beats).

[0045] The blood pressure information includes at least
one of the systolic blood pressure (SBP), the diastolic blood
pressure (DBP), and the mean blood pressure (MBP).
[0046] A known method can be used as the method for
calculating the blood pressure information. The biological
information calculation unit 11 transfers measurement data
obtained by associating detection date/time information
indicating the date and time of detecting a pulse wave and
blood pressure information calculated based on the pulse
wave, to the storage control unit 13.

[0047] The storage control unit 13 stores the measurement
data transferred from the biological information calculation
unit 11 in the storage medium 14.

[0048] Due to control performed by the storage control
unit 13, multiple pieces of measurement data including the
blood pressure information calculated by the biological
information calculation unit 11 and detection time informa-
tion indicating the time of detecting the pulse wave serving
as the source of the blood pressure information are stored in
the storage medium 14.

[0049] The communication unit 16 is an interface for
performing communication with an external device through
a wire or wirelessly.

[0050] The communication control unit 15 performs con-
trol for transmitting multiple pieces of measurement data
stored in the storage medium 14 to an external device via the
communication unit 16.

[0051] The diagnosis assistance apparatus 2 includes a
communication unit 21, a storage control unit 22, a storage
medium 23 such as a flash memory, a ROM, or a memory
card, a fluctuating state information generation unit 24, an
operation unit 25, a display control unit 26, and a display
unit 27.

[0052] The storage medium 23 may be detachable from
the diagnosis assistance apparatus 2. The storage medium 23
constitutes a storage unit.
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[0053] The storage control unit 22, the fluctuating state
information generation unit 24, and the display control unit
26 are functional blocks that are constituted by a processor
executing a diagnosis assistance program.

[0054] The diagnosis assistance apparatus 2 may be a
dedicated apparatus for diagnosis assistance or may be a
general-purpose electronic device such as a smartphone or a
tablet terminal.

[0055] The communication unit 21 is an interface for
performing communication with an external device through
a wire or wirelessly.

[0056] The display unit 27 displays various types of
information for diagnosis assistance, and a display umt
using a liquid crystal display element, an organic electrolu-
minescence element, or the like is used thereas.

[0057] The display unit 27 need not be built into the
diagnosis assistance apparatus 2 and may be provided out-
side of the diagnosis assistance apparatus 2 and connected
through a wire or wirelessly to the diagnosis assistance
apparatus 2.

[0058] The operation unit 25 is an interface for operating
the diagnosis assistance apparatus 2.

[0059] The operation unit 25 is constituted by, for
example, buttons provided on the diagnosis assistance appa-
ratus 2, a keyboard and a mouse connected to the diagnosis
assistance apparatus 2, a touch panel mounted on the display
unit 27, or the like.

[0060] In a state in which communication between the
communication unit 16 of the hiological information mea-
surement apparatus 1 and the communication unit 21 has
been established, the storage control unit 22 performs a
measurement data transmission request to the biological
information measurement apparatus 1 via the communica-
tion unit 21.

[0061] The storage control unit 22 acquires the measure-
ment data received by the communication unit 21 from the
biological information measurement apparatus 1 according
to the transmission request and stores the received measure-
ment data in the storage medium 23.

[0062] The storage control unit 22 compares the measure-
ment data stored in the storage medium 23 and the mea-
surement data stored in the biological information measure-
ment apparatus 1 and performs a request to transmit only
new measurement data that has not been stored in the storage
medium 23.

[0063] The fluctuating state information generation unit
24 acquires a predetermined period’s worth of measurement
data from among measurement data stored in the storage
medium 23 and divides the acquired predetermined period’s
worth of measurement data into multiple segments.

[0064] As the predetermined period, a period (e.g., a
specific day, a specific week, a specific time slot of a specific
day, etc.) or the like set arbitrarily by a doctor operating the
diagnosis assistance apparatus 2 is set through operation of
the operation unit 25. Alternatively, a graph of the measure-
ment data stored in the storage medium 23 may be displayed
on the display unit 27 and a period selected through opera-
tion of the operation unit 25 in the displayed graph may be
set as the predetermined period.

[0065] A “predetermined period’s worth of measurement
data” refers to measurement data in which times based on
the detection time information belong to the predetermined
period.
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[0066] The method for dividing the measurement data will
be described next.

[0067] For example, the fluctuating state information gen-
eration unit 24 selects 100 pieces at a time of the predeter-
mined period’s worth of measurement data in order starting
from the earliest detection time, and divides the predeter-
mined period’s worth of measurement data into multiple
segments using the period determined by the detection time
information included in every selected 100 pieces of mea-
surement data as one segment. Note that in some cases, there
are less than 100 pieces of measurement data in the final
segment among the multiple segments.

[0068] Alternatively, the fluctuating state information gen-
eration unit 24 successively selects one minute’s worth of
measurement information in the predetermined period’s
worth of measurement data in order starting from the earliest
detection time, and divides the predetermined period’s
worth of measurement data into multiple segments using the
period determined by the detection time information
included in each selected one minute’s worth of measure-
ment data as one segment.

[0069] FIG. 2 is a diagram showing an example of a graph
of a predetermined period’s worth of measurement data. The
vertical axis in FIG. 2 indicates SBP as an example of the
blood pressure information, and the horizontal axis indicates
the detection time of the pulse wave used to calculate the
SBP.

[0070] As shown in FIG. 2, the fluctuating state informa-
tion generation unit 24 divides the predetermined period’s
worth of measurement data shown in FIG. 2 into multiple
segments, using detection time t,_; (k=1, 2,3, ..., n)to
detection time tk as one segment K1.

[0071] The fluctuating state information generation unit
24 stores the newest segment numbers in order starting from
the earliest time in association with the multiple segments
divided in this manner in the storage medium 23.

[0072] Furthermore, the fluctuating state information gen-
eration unit 24 generates fluctuating state information indji-
cating the fluctuating state of the blood pressure information
in a certain segment and stores the generated fluctuating
state information in the storage medium 23 in association
with the segment number of this certain segment.

[0073] The fluctuating state information generation unit
24 repeatedly performs processing for generating fluctuating
state information, according to the number of types of blood
pressure information.

[0074] In other words, the fluctuating state information
generation unit 24 generates and stores the fluctuating state
information for each segment with respect to a predeter-
mined period’s worth of SBPs, generates and stores the
fluctuating state information for each segment with respect
to a predetermined period’s worth of DBPs, and generates
and stores the fluctuating state information for each segment
with respect to a predetermined period’s worth of MBPs.
[0075] The fluctuating state information of the blood pres-
sure information in a certain segment is constituted by the
maximum value of the blood pressure information (SBP,
DBP, or MBP) in that segment, the minimum value of the
blood pressure information (SBP, DBP, or MBP) in that
segment, and a representative value of the blood pressure
information (SBP, DBP, or MBP) in that segment.

[0076] The representative value of the blood pressure
information in a certain segment is a value indicating the
overall trend of that segment, such as the average value of
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the blood pressure information in that segment, the mode of
the blood pressure information in that segment, or the
median of the blood pressure information in that segment.

[0077] The display control unit 26 displays, on a display
unit 27, a first graph showing fluctuating state information
for each segment stored in the storage medium 23. Due to
control performed by the display control unit 26, a first
graph illustrated in FIG. 3 is displayed on the display unit
27.

[0078] The fluctuating state information that can be dis-
played on the display unit 27 includes fluctuating state
information generated regarding the SBP, fluctuating state
information generated regarding the DBP, and fluctuating
state information generated regarding the MBP.

[0079] With the diagnosis assistance apparatus 2, a con-
figuration may be used in which it is possible to perform an
instruction to simultaneously display multiple first graphs
indicating fluctuating state information relating to multiple
types of blood pressure information, and a configuration
may be used in which it is possible to perform an instruction
to display only a first graph indicating fluctuating state
information relating to blood pressure information selected
from among three types of blood pressure information.

[0080] FIG. 3 is a diagram showing an example of display
of a first graph showing fluctuating state information for
each segment generated by the fluctuating state information
generation unit 24 from the predetermined period’s worth of
measurement data shown in FIG. 2. The vertical axis in FIG.
3 indicates the blood pressure value —mmHg—and the
horizontal axis indicates the segment number. FIG. 3 shows
a first graph indicating fluctuating state information gener-
ated from the SBP.

[0081] The bottom portion of FIG. 3 shows an enlarged
image showing fluctuating state information. This enlarged
image 1s for description and is not displayed on the display
unit 27.

[0082] The image showing the fluctuating state informa-
tion included in the first graph is constituted by a horizontal
bar M1 indicating the plot position of the maximum value of
the SBP in the segment, a horizontal bar M2 indicating the
plot position of the minimum value of the SBP in the
segment, a vertical bar M3 linking the horizontal bar M1 and
the horizontal bar M2, and a black circle mark M4 indicating
the plot position of the average value of the SBP in the
segment, which is overlaid on the vertical bar M3.

[0083] The image showing the fluctuating state informa-
tion shown in FIG. 3 constitutes an image indicating the
differences between the representative value of the blood
pressure information in a segment and the maximum and
minimum values.

[0084] Also, the first graph includes a curved line M5 that
links the black circle marks M4 included in the images
indicating the fluctuating state information corresponding to
the segments.

[0085] By viewing the first graph shown in FIG. 3, a
doctor can easily understand the overall trend of the SBP in
a predetermined period due to the curved line M5.

[0086] Also, the doctor can easily keep track of the
segments in which the SBP significantly fluctuates, accord-
ing to the lengths of the vertical bars M3.

[0087] Furthermore, if the doctor focuses on one image
indicating fluctuating state information, the doctor can more
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precisely understand the fluctuating state of the SBP in that
segment according to the position of the black circle mark
M4 on the vertical bar M3.

[0088] If the operation unit 25 is operated and one of the
images indicating fluctuating state information (e.g., image
D1 in FIG. 3) is selected while the first graph shown in FIG.
3 is displayed, the display control unit 26 sets the display
range to be displayed on the display unit 27 among the
predetermined period’s worth of SBPs in FIG. 2, which is
source data for the first graph shown in FIG. 3, to be a
segment corresponding to the selected image D1, and dis-
plays a second graph indicating the SBPs in the set display
range in a time series on the display unit 27.

[0089] FIG. 2 shows a display range H set by the display
control unit 26. A width K2 in the time direction of the
display range H is set to be the same as the width in the time
direction of a segment K1.

[0090] Ifthe image D1 is selected, the display control unit
26 sets the display range H to be a segment corresponding
to the image D1 and performs enlarged display of a second
graph indicating SBPs (i.e., SBPs belonging to the segment
corresponding to the image D1) in the set display range in
a time series on the display unit 27.

[0091] FIG. 4is a diagram showing an example of display
of a second graph showing SBPs in a display range H set by
the display control unit 26. As shown in FIG. 4, on the
display unit 27, the display control unit 26 displays a second
graph G1 obtained by enlarging the SBPs in the display
range among the predetermined period’s worth of SBPs
shown in FIG. 2.

[0092] Also, the display control unit 26 displays the maxi-
mum value, the minimum value, and the maximum change
amount of the SBPs in the display range H, along with the
second graph G1. The maximum change amount is the value
of the maximum difference between adjacent SBPs among
the SBPs in the display range H.

[0093] Also, the display control unit 26 displays a scroll
button SL and a scroll button SR for giving instructions to
move the display range H, along with the second graph G1.
[0094] The scroll button SL is a button for giving an
instruction to move the display range H set with respect to
the predetermined period’s worth of SBPs shown in FIG. 2,
to the left side (in the direction of earlier detection times).
[0095] The scroll button SR is a button for giving an
instruction to move the display range H set with respect to
the predetermined period’s worth of SBPs shown in FIG. 2,
to the right side (in the direction of more recent detection
times).

[0096] Note that the display control unit 26 may switch the
screen to display the first graph shown in FIG. 3 and the
second graph G1 shown in FIG. 4, but it is preferable to
display the first graph shown in FIG. 3 and the second graph
G1 shown in FIG. 4 together on the same screen.

[0097] By doing so, it is possible to understand the overall
trend of the SBPs and the detailed SBPs in a desired segment
without switching the screen, and thus diagnosis can be
performed efficiently.

[0098] When an instruction to move the display range H is
given by pressing the scroll button SL or the scroll button SR
through operation of the operation unit 25, the display
control unit 26 moves the display range H shown in FIG. 2
by a predetermined amount determined in advance, in a
direction instructed according to the movement instruction.

Nov. 1, 2018

[0099] When the scroll button SR is pressed once while
the second graph G1 is displayed as shown in FIG. 4, the
display control unit 26 moves the display range H by a
predetermined amount in the right direction in FIG. 2.
[0100] During movement of the display range H, the SBPs
in the display range H change successively, and therefore the
display control unit 26 successively updates the second
graph G1 to follow these changes.

[0101] FIG. 5is a diagram showing an example of display
after a scroll button SR is pressed while a second graph G1
shown in FIG. 4 is displayed.

[0102] In FIG. 5, the graph in the rectangle indicated by
the one-dot chain line is the second graph indicating the
SBPs that were displayed before the display range H was
moved. As shown in FIG. 5, due to the scroll button SR
being pressed, the display range H moves rightward, and the
second graph G1 is updated to be like the second graph G2.
[0103] In this manner, due to the SBPs being displayed
through scrolling, a doctor can easily check the SBPs in the
segments before and after the segment corresponding to the
image D1 that was first selected, without once again select-
ing another image showing fluctuating state information.
Accordingly, it is possible to efficiently perform determina-
tion of the cause of fluctuation in the SBPs.

[0104] Although it is sufficient that the movement amount
(above-described predetermined amount) of the display
range H in the case where the scroll button SR or the scroll
button SL is pressed is any value, it is preferable to set it to
a value that is smaller than the width K2 of the display range
H (e.g., a value that is half or less of the width K2).
[0105] Doing so makes it possible to keep displaying the
majority of the SBPs in the segment corresponding to the
first-selected image D1 even if a scroll operation is pet-
formed, and thus diagnosis can be performed efliciently.
[0106] Next, operations performed by the diagnosis assis-
tance apparatus 2 constituted as described above will be
described with reference to a flowchart.

[0107] FIG. 6 is a flowchart for describing operations
performed by the diagnosis assistance apparatus 2.

[0108] If the diagnosis assistance apparatus 2 can com-
municate with the biological information measurement
apparatus 1 and an instruction to receive measurement data
is performed by operating the operation unit 25, the storage
control unit 22 acquires measurement data stored in the
storage medium 14 of the bodily information measurement
apparatus 1 and stores the acquired measurement data in the
storage medium 23 (step S1).

[0109] Next, the fluctuating state information generation
unit 24 divides the predetermined period’s worth of mea-
surement data (measurement data group) stored in the stor-
age medium 23, generates fluctuating state information for
each segment, and stores the generated fluctuating state
information in the storage medium 23 (step S2).

[0110] Next, the display control unit 26 displays, on a
display unit 27, a first graph showing fluctuating state
information for each segment stored in the storage medium
23 (step S3).

[0111] Next, the display control unit 26 determines
whether or not a piece of fluctuating state information
included in the first graph being displayed has been selected
(step S4).

[0112] If it is determined that no fluctuating state infor-
mation has been selected (step S4: NO), the display control
unit 26 repeats the processing of step S4, and if it is
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determined that fluctuating state information has been
selected (step S4: YES), the display control unit 26 performs
the processing of step S5.

[0113] In step S5, the display control unit 26 sets the
segment corresponding to the selected fluctuating state
information as the display range and performs enlarged
display of the second graph showing the blood pressure
information in the set display range in a time series on the
display unit 27.

[0114] Next, the display control unit 26 determines
whether or not the scroll button SR or the scroll button SL
was pressed during display of the second graph (step S6).

[0115] Ifitis determined that neither the scroll button SR
nor the scroll button SL was pressed (step S6: NO), the
display control unit 26 ends the processing.

[0116] Ifitis determined that the scroll button SR or the
scroll button SL was pressed (step S6: YES), the display
control unit 26 moves the display range according to the
scroll instruction and performs enlarged display of the blood
pressure information in the display region (step S7). After
step S7, the processing returns to step S6.

[0117] As described above, according to the diagnosis
assistance apparatus 2, the overall trend of the blood pres-
sure information of the measurement subject can be easily
understood using the first graph shown in FIG. 3, which is
displayed based on an enormous amount of blood pressure
information measured every heartbeat or every multiple
heartbeats from the measurement subject.

[0118] Also, by selecting the fluctuating state information
included in the first graph, it is possible to check a second
graph obtained by enlarging the blood pressure information
of the segment corresponding to that fluctuating state infor-
mation. For this reason, it is possible to instantaneously
understand the details of the blood pressure information of
a segment with significant fluctuation, and it is possible to
efficiently perform diagnosis.

[0119] Also, the scroll button SR and the scroll button SL
are displayed along with the second graph shown in FIG. 4,
and by pressing the scroll button SR or the scroll button SL,
it is possible to arbitrarily move the display range of the
blood pressure information. In this way, the details of the
blood pressure information of the segments before and after
the segment with significant fluctuation can also be checked
instantaneously, and therefore it is possible to efficiently
perform diagnosis.

[0120] In the foregoing description, the width K2 of the
display range set by the display control unit 26 was the same
as that of each segment K1 obtained by dividing the prede-
termined period’s worth of blood pressure information. In a
modified example, the width K2 of the display range may be
made wider than the width of the segment K1.

[0121] For example, the display control unit 26 may set a
total of three segments, namely the selected segment, the
segment prior thereto, and the segment following thereafter,
as the display range, or may set a total of two segments,
namely the selected segment, and the segment prior thereto
or the segment following thereafter, as the display range. In
other words, the width K2 of the display range may be twice
or three times the width of the segment K1.

[0122] Thus, the blood pressure information of not only
the segment selected by the doctor, but also of a segment
adjacent to that segment is subjected to enlarged display,
whereby it is possible to instantaneously find out the state of
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the blood pressure before and after a blood pressure fluc-
tuation occurs, and therefore it is possible to contribute to
diagnosis.

[0123] It is preferable that the display control unit 26 of
the diagnosis assistance apparatus 2 determines the degree
of similarity between fluctuating state information of a
segment adjacent to the segment (also called “displayed
segment”) including the information being displayed as the
second graph and the selected fluctuating state information,
and if there is an adjacent segment with a degree of
similarity greater than or equal to a threshold, the display
control unit 26 displays information for performing notifi-
cation of the direction of the adjacent segment along with the
second graph.

[0124] For example, an exemplary case is given in which
the second graph G1 shown in FIG. 4 is displayed due to the
image D1 being selected on the first graph shown in FIG. 3.
[0125] In this case, the display control unit 26 determines
a first similarity degree between the fluctuating state infor-
mation corresponding to the segment adjacent to the right of
the segment (displayed segment) corresponding to the image
D1 shown in FIG. 3 and the fluctuating state information
displayed in the image D1, and a second similarity degree
between the fluctuating state information corresponding to
the segment adjacent to the left of the segment (displayed
segment) corresponding to the image D1 shown in FIG. 3
and the fluctuating state information displayed in the image
D1.

[0126] If the difference between the maximum values of
the blood pressure information included in the two pieces of
fluctuating state information corresponding to the two seg-
ments whose degree of similarity is to be determined is less
than or equal to a similarity threshold, the display control
unit 26 determines that the degree of similarity of the
fluctuating state information corresponding to the two seg-
ments is greater than or equal to a threshold. If the above-
described difference exceeds the similarity threshold, the
display control unit 26 determines that the degree of simi-
larity of the fluctuating state information corresponding to
the two segments is less than a threshold.

[0127] Alternatively, if the difference between a value
obtained by subtracting the minimum value from the maxi-
mum value of the blood pressure information included in the
fluctuating state information corresponding to one of the two
segments whose degree of similarity is to be determined, and
a value obtained by subtracting the minimum value from the
maximum value of the blood pressure information included
in the fluctuating state information corresponding to the
other of the two segments, is less than or equal to a similarity
threshold, the display control unit 26 determines that the
degree of similarity of the fluctuating state information
corresponding to the two segments is greater than or equal
to a threshold. If the above-described difference exceeds the
similarity threshold, the display control unit 26 determines
that the degree of similarity of the fluctuating state infor-
mation corresponding to the two segments is less than the
threshold.

[0128] In this manner, the display control unit 26 deter-
mines whether or not there is an adjacent segment associated
with fluctuating state information that is similar to the
fluctuating state information corresponding to the selected
segment, among the adjacent segments adjacent to the
displayed segment including the blood pressure information
being displayed as the second graph (the display control unit
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26 determines whether or not there is an adjacent segment
with a high degree of similarity to the selected segment).
[0129] Ifitis determined that there is an adjacent segment
with a high degree of similarity to the selected segment, the
display control unit 26 displays information for performing
notification of the direction of the adjacent segment for
which it was determined that the degree of similarity was
high, along with the second graph.

[0130] FIGS. 7A and 7B are diagrams each of which
shows an example of display of a second graph in a case in
which it is determined that the degree of similarity of the
segment adjacent to the right of the segment being displayed
is high.

[0131] A second graph Gla shown in FIG. 7A is obtained
by changing the scroll button SR to a scroll button SRa in the
second graph G2 shown in FIG. 4.

[0132] The scroll button SRa is displayed in an empha-
sized manner by causing the scroll button SR to blink or
changing the display color thereof to a color that is different
from that of the scroll button SL.

[0133] Thus, if it is determined that the degree of simi-
larity of the segment adjacent to the right of the displayed
segment is high, the display control unit 26 displays the
scroll button SRa as information for performing notification
of the rightward direction.

[0134] The second graph Glb shown in FIG. 7B is
obtained by adding a broken line SRb to the right edge of the
graph in the second graph G2 shown in FIG. 4.

[0135] Thus, if it is determined that the degree of simi-
larity of the segment adjacent to the right of the displayed
segment 1s high, the display control unit 26 displays the
broken line SRb as information for performing notification
of the rightward direction.

[0136] According to the description above, if there is an
adjacent segment with a high degree of similarity to the
selected segment, notification of the direction of the adjacent
segment is performed as shown in FIGS. 7A and 7B, and
thus it is possible to effectively assist diagnosis.

[0137] For example, a case will be considered in which
fluctuating state information indicating a large maximum
value of the blood pressure information is selected first. In
this case, it is thought that the doctor will give attention to
a segment in which the blood pressure information is large.
[0138] For this reason, if there is a segment in which the
maximum value of the blood pressure information is large,
similarly to the selected segment, it is highly likely that the
doctor will want to check the details of the blood pressure
information for that segment as well. Accordingly, by pet-
forming notification of the direction of an adjacent segment
in which the blood pressure information indicates a trend
similar to that of the selected segment, it is possible to
efficiently perform diagnosis.

[0139] Note that if the blood pressure information is
displayed spanning over two segments as shown in FIG. 5
due to a scroll operation, the display control unit 26 deter-
mines the degree of similarity between the segment adjacent
to the right of the more recent segment among the two
segments being displayed and the segment corresponding to
the image D1, and if the degree of similarity is greater than
or equal to a threshold, the display control unit 26 displays
a broken line indicated in FIG. 7B on the right edge of the
second graph, for example.

[0140] Also, the display control unit 26 determines the
degree of similarity between the segment adjacent to the left
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of the earlier segment (segment corresponding to the image
D0 among the two segments being displayed and the seg-
ment corresponding to the image D1, and if the degree of
similarity is greater than or equal to a threshold, the display
control unit 26 displays the broken line shown in FIG. 7B on
the left side of the second graph G2. for example. Accord-
ingly, even if the scroll operation is performed, the doctor
can be notified of whether or not there is a segment with a
high degree of similarity and of its direction.

[0141] FIG. 8 is a diagram showing an example in which
a width K2 of the display range set by the display control
unit 26 is made wider than the width of a segment K1. FIG.
9 is a diagram showing an example of display of a second
graph G3 showing SBPs in the display range H shown in
FIG. 8.

[0142] In the second graph G3, the SBPs in the range
indicated by reference numeral 60 are SBPs in the range
corresponding to the image D1 selected by the doctor. In the
second graph G3, the SBPs in the range indicated by
reference numeral 61 are a portion of the SBPs in the
segment adjacent to the left of the segment corresponding to
the image D1 selected by the doctor.

[0143] In this modified example, the display control unit
26 sets the display range H with the width K2, which is
larger than the width of segment K1, such that all of the
SBPs in the segment corresponding to the image D1 selected
by the doctor are included and the maximum value of the
SBPs in this segment are in the center in the display range
H.

[0144] Accordingly, in the second graph G3, the maxi-
mum value of the SBPs in the segment corresponding to the
selected image D1 is displayed in the center of the horizontal
direction.

[0145] It is thought that the doctor first checks a point at
which the SBP significantly fluctuates in the selected seg-
ment. For this reason, by displaying the second graph G3
centered about this point, it is possible to smoothly check the
point portion and diagnosis can be performed efficiently.
[0146] Note that as shown in FIGS. 5 and 9, if the second
graph including the SBPs of the segment selected by the
doctor and the SBPs of another segment is displayed, it is
preferable that the display control unit 26 makes the display
mode for the SBPs of the segment selected by the doctor and
the display mode for the SBPs of the other segment different
from each other.

[0147] Examples of making the display modes different
from each other include a method of changing the colors of
the graphs of the SBPs and a method of changing the types
(solid line, broken line, one-dot chain line, etc.) of the graphs
of the SBPs.

[0148] For example, in the example shown in FIG. 9, the
SBPs in the range indicated by reference numeral 61 and the
SBPs in the range indicated by reference numeral 60 are
displayed in different colors from each other, or the SBPs in
the range indicated by reference numeral 61 are displayed
using broken lines and the SBPs in the range indicated by
reference numeral 60 are displayed using solid lines.
[0149] Doing so makes it possible for the doctor to easily
determine which segment the doctor first selected, and to
efficiently advance diagnosis.

[0150] Also, if the first graph shown in FIG. 3 and the
second graph shown in FIGS. 4, 5, and 9 are displayed
together on the same screen, it is preferable that the display
control unit 26 displays, in an emphasized manner, the
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image indicating the fluctuating state information corre-
sponding to the segment including the SBPs displayed as the
second graph.

[0151] FIG. 10 is a diagram showing a first modified
example of the first graph.
[0152] An exemplary case is given in which the image D1

is selected while the first graph shown in FIG. 10 is
displayed, and the second graph G2 shown in FIG. 5 is
displayed, for example. In this case, the SBPs in the segment
selected by the doctor and the SBPs in the segment adjacent
to the right of that segment are displayed on the display unit
27.

[0153] For this reason, the display control unit 26 displays,
in an emphasized manner, an image D1 and an image D2
indicating the fluctuating state information corresponding to
the segment adjacent to the right of the segment correspond-
ing to the image D1.

[0154] Specifically, the display control unit 26 displays
marks E1 near the image D1 and near the image D2.
Alternatively, the display control unit 26 displays the image
D1 and the image D2 in colors different from those of the
other images indicating fluctuating state information.

[0155] Due to performing emphasized display of the
image indicating fluctuating state information of the seg-
ments belonging to the SBPs being subjected to enlarged
display in this manner, the doctor can easily understand
which segment in the first graph the enlarged image being
displayed belongs to. For this reason, diagnosis can be
performed efficiently.

[0156] FIG. 11 is a diagram showing an example in which
a first graph and a second graph are displayed together on the
display unit 27.

[0157] An exemplary case is given in which the image D1
is selected while the first graph shown in FIG. 3 is displayed,
and thereafter the second graph G2 shown in FIG. 5 for
example is displayed according to a scroll operation. In this
case, as shown in FIG. 11, the display control unit 26
displays the first graph shown in FIG. 10 and the second
graph shown in FIG. 5 on one screen. Accordingly, it is
possible to check the overall trend of the blood pressure
information and the details of the blood pressure information
in a desired segment on the same screen, and thus diagnosis
can be performed efficiently.

[0158] FIG. 12 is a diagram showing a second modified
example of the first graph.
[0159] The display control unit 26 calculates the fluctua-

tion amount (a value obtained by subtracting the average
value corresponding to the earlier segment from the average
value corresponding to the more recent segment) of the
average amount of the blood pressure information consti-
tuting the fluctuating state information and performs empha-
sized display of images corresponding to segments in which
the fluctuation amount is greater than or equal to a threshold.

[0160] In the example shown in FIG. 12, the display
control unit 26 displays marks E2 near images correspond-
ing to segments in which the fluctuation amount of the
average value is greater than or equal to a threshold.

[0161] If the average value of the blood pressure infor-
mation suddenly becomes large, it is necessary to suspect
that some kind of abnormality has occurred. Due to the
marks E2 being displayed as shown in FIG. 12, it is possible
to instantaneously understand the locations of the segments
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in which the fluctuation amount of the average value of the
blood pressure information is large, and therefore diagnosis
can be performed efficiently.

[0162] A configuration may be used in which an image
indicating the fluctuating state information can be selected
by touching a mark E2 on a touch panel or clicking a mark
E2 using a mouse.

[0163] In the foregoing description, the biological infor-
mation calculation unit 11 of the biological information
measurement apparatus 1 calculated and stored the blood
pressure information as biological information.

[0164] The biological information calculation unit 11 may
also calculate and store a pulse rate or a heart rate serving as
biological information, based on a pulse wave detected by
the pulse wave detection unit 10.

[0165] As the biological information, it is sufficient to use
biological information that significantly fluctuates over the
course of a day and is effective for diagnosis when measured
every heartbeat or every multiple heartbeats.

[0166] Also, an apparatus that measures biological infor-
mation non-invasively was used as an example of the
biological information measurement apparatus 1, but the
present invention can similarly be applied also to an appa-
ratus that measures biological information invasively and
stores the information.

[0167] The fluctuating state information need only be
information according to which a fluctuating state in a
certain segment of the biological information can be under-
stood, and the representative value may be excluded from
the group consisting of the maximum value, the minimum
value, and the representative value. Also, the image showing
the fluctuating state information is not limited to that illus-
trated in FIG. 3, and need only be an image according to
which it is possible to intuitively understand the fluctuating
state.

[0168] In the foregoing description, a configuration was
used in which when the image D1 is selected while the first
graph shown in FIG. 3 is displayed, the second graph
indicating the raw data of the blood pressure information is
instantaneously displayed.

[0169] As a modified example of this, when the image D1
is selected while the first graph shown in FIG. 3 is displayed,
the fluctuating state information generation unit 24 acquires
the blood pressure information belonging to the segment
corresponding to the selected image D1 from the storage
medium 23, further divides the acquired blood pressure
information into small detailed segments, and once again
generates and stores the fluctuating state information for
each detailed segment. Note that in this modified example,
the blood pressure information acquired from the storage
medium 23 (blood pressure information belonging to the
segment corresponding to the image D1) constitutes a pre-
determined period’s worth of biological information.
[0170] Thereafter, the display control unit 26 displays, on
the display unit 27, the first graph indicating the fluctuating
state information of each detailed segment generated by the
fluctuating state information generation unit 24. In this state,
when a certain piece of fluctuating state information in the
first graph is selected, the display control unit 26 displays the
raw data of the blood pressure information belonging to the
detailed segment corresponding to this certain piece of
fluctuating state information as the second graph.

[0171] Thus, display is not suddenly changed from the
first graph to the second graph, but instead the display is
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changed from the first graph to a first graph in which the
widths of the divided segments are smaller, and from this
state, the display is changed to the second graph, whereby it
is possible to smoothly check the blood pressure information
in a long period.

[0172] For example, when the fluctuating state informa-
tion of a certain segment is selected while the first graph, in
which the length of a segment is 1 hour, is displayed, the
display control unit 26 displays a first graph in which the
certain segment is divided into detailed segments of 1
minute. Doing so makes it possible to narrow down the
segments to be checked in the enormous amount of blood
pressure information and display them in detail, and thus the
task of checking the needed information in a large amount
of blood pressure information can be performed efficiently.
[0173] The embodiments disclosed herein are to be con-
sidered in all respects exemplary and not limiting. The scope
of the present invention is indicated by the claims and not
the above description, and is intended to encompass all
modifications within the meaning and range equivalent to
the claims.

[0174] The diagnosis assistance program of the present
embodiment is stored in a computer-readable non-transitory
storage medium. Such a “computer-readable storage
medium” includes, for example, optical media such as
CD-ROMs (Compact Disc-ROMs), magnetic storage media
such as memory cards, and the like. Also, this program can
be provided through download via a network.

[0175] As described above, the following items are dis-
closed in the present specification.

[0176] The disclosed diagnosis assistance apparatus
includes: a fluctuating state information generation unit
configured to acquire a predetermined period’s worth of
biological information measured from a living body every
heartbeat or every plurality of heartbeats, from a storage unit
storing the biological information, divide the acquired pre-
determined period’s worth of biological information into a
plurality of segments, and generate fluctuating state infor-
mation indicating a fluctuating state of the biological infor-
mation in each segment; and a display control unit config-
ured to display a first graph indicating the fluctuating state
information for each segment on a display unit, wherein if
a certain piece of the fluctuating state information in the first
graph displayed on the display unit is selected, the display
control unit sets a display range that is to be displayed on the
display unit among the predetermined period’s worth of
biological information to be a range that includes the bio-
logical information belonging to the segment corresponding
to the selected piece of the fluctuating state information, and
the display control unit displays a second graph indicating
the biological information in the set display range in a time
series on the display unit.

[0177] With the disclosed diagnosis assistance apparatus,
if an instruction to move the display range is given while the
second graph is displayed on the display unit, the display
control unit performs scroll display of the second graph by
updating the setting of the display range in accordance with
the instruction.

[0178] With the disclosed diagnosis assistance apparatus,
the display control unit determines a degree of similarity
between the selected piece of the fluctuating state informa-
tion and fluctuating state information in a segment adjacent
to the segment including the biological information being
displayed as the second graph, and if there is an adjacent
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segment for which the degree of similarity is greater than or
equal to a threshold, the display control unit displays infor-
mation for performing notification of the direction of that
segment in addition to the second graph.

[0179] With the disclosed diagnosis assistance apparatus,
the display control unit sets the display range such that a
maximum value among the biological information belong-
ing to the segment corresponding to the selected piece of the
fluctuating state information is located at the center of the
second graph.

[0180] With the disclosed diagnosis assistance apparatus,
the display control unit displays both the first graph and the
second graph on the display unit and furthermore performs
control for emphasizing the fluctuating state information of
the segment to which the biological information being
displayed as the second graph belongs, among the fluctuat-
ing state information of the first graph.

[0181] With the disclosed diagnosis assistance apparatus,
the display control unit sets a range wider than the width of
the segment as the display range.

[0182] With the disclosed diagnosis assistance apparatus,
regarding the biological information of the second graph, the
display control unit displays the biological information
belonging to the segment corresponding to the selected piece
of the fluctuating state information and the biological infor-
mation belonging to another segment with display styles that
are different from each other.

[0183] With the disclosed diagnosis assistance apparatus,
the fluctuating state information generation unit generates an
image indicating a difference between a maximum value and
a minimum value of the biological information in each
segment as the fluctuating state information.

[0184] With the disclosed diagnosis assistance apparatus,
the fluctuating state information generation unit generates an
image indicating differences between a representative value
and a maximum value and minimum value of the biological
information in each segment as the fluctuating state infor-
mation.

[0185] With the disclosed diagnosis assistance apparatus,
the biological information is blood pressure information.
[0186] The disclosed diagnosis assistance method
includes: a fluctuating state information generation step of
acquiring a predetermined period’s worth of biological
information measured from a living body every heartbeat or
every plurality of heartbeats, from a storage unit storing the
biological information, dividing the acquired predetermined
period’s worth of biological information into a plurality of
segments, and generating fluctuating state information indi-
cating a fluctuating state of the biological information in
each segment; and a display control step of displaying a first
graph indicating the fluctuating state information for each
segment on a display unit, wherein in the display control
step, if a certain piece of the fluctuating state information in
the first graph displayed on the display unit is selected, a
display range that is to be displayed on the display unit
among the predetermined period’s worth of biological infor-
mation is set to be a range that includes the biological
information belonging to the segment corresponding to the
selected piece of the fluctuating state information, and a
second graph indicating the biological information in the set
display range in a time series is displayed on the display unit.
[0187] The disclosed diagnosis assistance program is for
causing a computer to execute: a fluctuating state informa-
tion generation step of acquiring a predetermined period’s
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worth of biological information measured from a living
body every heartbeat or every plurality of heartbeats, from
a storage unit storing the biological information, dividing
the acquired predetermined period’s worth of biological
information into a plurality of segments, and generating
fluctuating state information indicating a fluctuating state of
the biological information in each segment; and a display
control step of displaying a first graph indicating the fluc-
tuating state information for each segment on a display unit,
wherein in the display control step, if a certain piece of the
fluctuating state information in the first graph displayed on
the display unit is selected, a display range that is to be
displayed on the display unit among the predetermined
period’s worth of biological information is set to be a range
that includes the biological information belonging to the
segment corresponding to the selected piece of the fluctu-
ating state information, and a second graph indicating the
biological information in the set display range in a time
series is displayed on the display unit.

[0188] A diagnosis assistance apparatus of the present
invention includes: a fluctuating state information genera-
tion unit configured to acquire a predetermined period’s
worth of biological information measured from a living
body every heartbeat or every plurality of heartbeats, from
a storage unit storing the biological information, divide the
acquired predetermined period’s worth of biological infor-
mation into a plurality of segments, and generate fluctuating
state information indicating a fluctuating state of the bio-
logical information in each segment: and a display control
unit configured to display the fluctuating state information
for each segment on a display unit, wherein, if a certain
piece of the fluctuating state information displayed on the
display unit is selected, the display control unit sets the
display range that is to be displayed on the display umt
among the predetermined period’s worth of biological infor-
mation to be a range that includes the biological information
belonging to the segment corresponding to the selected piece
of the fluctuating state information, and the display control
unit displays the biological information in the set display
range on the display unit.

[0189] A diagnosis assistance method of the present inven-
tion includes: a fluctuating state information generation step
of acquiring a predetermined period’s worth of biological
information measured from a living body every heartbeat or
every plurality of heartbeats, from a storage unit storing the
biological information, dividing the acquired predetermined
period’s worth of biological information into a plurality of
segments, and generating fluctuating state information indi-
cating a fluctuating state of the biological information in
each segment; and a display control step of displaying the
fluctuating state information for each segment on a display
unit, wherein, in the display control step, if a certain piece
of the fluctuating state information displayed on the display
unit is selected, the display range that is to be displayed on
the display unit among the predetermined period’s worth of
biological information is set to be a range that includes the
biological information belonging to the segment corre-
sponding to the selected piece of the fluctuating state infor-
mation, and the biological information in the set display
range is displayed on the display unit.

[0190] A diagnosis assistance program of the present
invention is a diagnosis assistance program for causing a
computer to execute: a fluctuating state information genera-
tion step of acquiring a predetermined period’s worth of
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biological information measured from a living body every
heartbeat or every plurality of heartbeats, from a storage unit
storing the biological information, dividing the acquired
predetermined period’s worth of biological information into
a plurality of segments, and generating fluctuating state
information indicating a fluctuating state of the biological
information in each segment; and a display control step of
displaying the fluctuating state information for each segment
on a display unit, wherein, in the display control step, if a
certain piece of the fluctuating state information displayed
on the display unit is selected, the display range that is to be
displayed on the display unit among the predetermined
period’s worth of biological information is set to be a range
that includes the biological information belonging to the
segment corresponding to the selected piece of the fluctu-
ating state information, and the biological information in the
set display range is displayed on the display unit.

[0191] According to the present invention, it is possible to
provide a diagnosis assistance apparatus, a diagnosis assis-
tance method, and a diagnosis assistance program that can
efficiently perform assistance of diagnosis based on biologi-
cal information measured in units of heartbeats.

INDUSTRIAL APPLICABILITY

[0192] The present invention can contribute to medical
treatment by assisting diagnosis.

[0193] Although the present invention has been described
above by means of specific embodiments, the present inven-
tion is not limited to the embodiments, and various modi-
fications are possible without departing from the technical
gist of the disclosed invention.

REFERENCE SIGNS LIST

[0194] 1 Biological information measurement apparatus
[0195] 2 Diagnosis assistance apparatus

[0196] 23 Storage medium (storage unit)

[0197] 24 Fluctuating state information generation unit
[0198] 26 Display control unit

[0199] 27 Display unit

[0200] K1 Segment

[0201] H Display range

[0202] D1 Image indicating fluctuating state information
[0203] G1, G2, G3 Second graph

[0204] SL, SR Scroll button

[0205] K1, E2 Mark

1. A diagnosis assistance apparatus comprising:

a fluctuating state information generation unit configured
to acquire a predetermined period’s worth of blood
pressure information measured from a living body
every heartbeat or every plurality of heartbeats, from a
storage unit storing the blood pressure information,
divide the acquired predetermined period’s worth of
blood pressure information into a plurality of segments,
and generate fluctuating state information composed of
a maximum value, a minimum value, and a represen-
tative value of the blood pressure information in each
segment; and

a display control unit configured to display a first graph
indicating the fluctuating state information for each
segment, and indicating positions of the maximum
value, the minimum value, and the representative value
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of the blood pressure information in each segment and
a vertical rod connecting these positions, on a display
unit,

wherein if a certain piece of the fluctuating state infor-
mation in the first graph displayed on the display unit
is selected, the display control unit sets blood pressure
information in a range that includes the blood pressure
information belonging to the segment corresponding to
the selected piece of the fluctuating state information
among the predetermined period’s worth of blood
pressure information to be a display range, and the
display control unit displays a second graph indicating
the blood pressure information in the display range in
a time series on the display unit.

2. The diagnosis assistance apparatus according to claim

wherein if an instruction to move the display range is
given while the second graph is displayed on the
display unit, the display control unit performs scroll
display of the second graph by updating the setting of
the display range in accordance with the instruction.

3. The diagnosis assistance apparatus according to claim

wherein the display control unit determines a degree of
similarity between the selected piece of the fluctuating
state information and fluctuating state information in a
segment adjacent to the segment including the blood
pressure information being displayed as the second
graph, and if there is an adjacent segment for which the
degree of similarity is greater than or equal to a
threshold, the display control unit displays information
for performing notification of the direction of that
segment in addition to the second graph.

4. The diagnosis assistance apparatus according to claim

wherein the display control unit sets the display range
such that a maximum value among the blood pressure
information belonging to the segment corresponding to
the selected piece of the fluctuating state information is
located at the center of the second graph.

5. The diagnosis assistance apparatus according to claim

wherein the display control unit displays both the first
graph and the second graph on the display unit and
furthermore performs control for emphasizing the fluc-
tuating state information of the segment to which the
blood pressure information being displayed as the
second graph belongs, among the fluctuating state
information of the first graph.

6. The diagnosis assistance apparatus according to claim

wherein the display control unit sets a range wider than
the width of the segment as the display range.

7. The diagnosis assistance apparatus according to claim

wherein regarding the blood pressure information of the
second graph, the display control unit displays the
blood pressure information belonging to the segment
corresponding to the selected piece of the fluctuating
state information and the blood pressure information
belonging to another segment with display styles that
are different from each other.
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8. A diagnosis assistance method comprising:

a fluctuating state information generation step of acquir-
ing a predetermined period’s worth of blood pressure
information measured from a living body every heart-
beat or every plurality of heartbeats, from a storage unit
storing the blood pressure information, dividing the
acquired predetermined period’s worth of blood pres-
sure information into a plurality of segments, and
generating fluctuating state information composed of a
maximum value, a minimum value, and a representa-
tive value of the blood pressure information in each
segment; and

a display control step of displaying a first graph indicating
the fluctuating state information for each segment and
indicating positions of the maximum value, the mini-
mum value, and the representative value of the blood
pressure information in each segment and a vertical bar
connecting those positions, on a display unit,

wherein in the display control step, if a certain piece of the
fluctuating state information in the first graph displayed
on the display unit is selected, blood pressure informa-
tion in a range that includes the blood pressure infor-
mation belonging to the segment corresponding to the
selected piece of the fluctuating state information
among the predetermined period’s worth of blood
pressure information is set to be a display range, and a
second graph indicating the blood pressure information
in the display range in a time series is displayed on the
display unit.

9. A diagnosis assistance program for causing a computer

to execute:

a fluctuating state information generation step of acquir-
ing a predetermined period’s worth of blood pressure
information measured from a living body every heart-
beat or every plurality of heartbeats, from a storage unit
storing the blood pressure information, dividing the
acquired predetermined period’s worth of blood pres-
sure information into a plurality of segments, and
generating fluctuating state information composed of a
maximum value, a minimum value, and a representa-
tive value of the blood pressure information in each
segment; and

a display control step of displaying a first graph indicating
the fluctuating state information for each segment and
indicating positions of the maximum value, the mini-
mum value, and the representative value of the blood
pressure information in each segment and a vertical bar
connecting those positions, on a display unit,

wherein in the display control step, if a certain piece of the
fluctuating state information in the first graph displayed
on the display unit is selected, blood pressure informa-
tion in a range that includes the blood pressure infor-
mation belonging to the segment corresponding to the
selected piece of the fluctuating state information
among the predetermined period’s worth of blood
pressure information is set to be a display range, and a
second graph indicating the blood pressure information
in the display range in a time series is displayed on the
display unit.

10. A diagnosis assistance apparatus comptrising:

a fluctuating state information generation unit configured
to acquire a predetermined period’s worth of biological
information measured from a living body every heart-
beat or every plurality of heartbeats, from a storage unit
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storing the biological information, divide the acquired
predetermined period’s worth of biological information
into a plurality of segments, and generate fluctuating
state information indicating a fluctuating state of the
biological information in each segment; and

a display control unit configured to display a first graph
indicating the fluctuating state information for each
segment on a display unit,

wherein if a certain piece of the fluctuating state infor-
mation in the first graph displayed on the display unit
is selected, the display control unit sets a display range
that is to be displayed on the display unit among the
predetermined period’s worth of biological information
to be a range that includes the biological information
belonging to the segment corresponding to the selected
piece of the fluctuating state information, the display
control unit displays a second graph indicating the
biological information in the set display range in a time
series on the display unit, and the display control unit
sets the display range such that a maximum value
among the biological information belonging to the
segment corresponding to the selected piece of the
fluctuating state information is located in the center of
the second graph.

11. A diagnosis assistance method comprising:

a fluctuating state information generation step of acquir-
ing a predetermined period’s worth of biological infor-
mation measured from a living body every heartbeat or
every plurality of heartbeats, from a storage unit storing
the biological information, dividing the acquired pre-
determined period’s worth of biological information
into a plurality of segments, and generating fluctuating
state information indicating a fluctuating state of the
biological information in each segment; and

adisplay control step of displaying a first graph indicating
the fluctuating state information for each segment on a
display unit,

wherein in the display control step, if a certain piece of the
fluctuating state information in the first graph displayed
on the display unit is selected, a display range that is to
be displayed on the display unit among the predeter-
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mined period’s worth of biological information is set to
be a range that includes the biological information
belonging to the segment corresponding to the selected
piece of the fluctuating state information, a second
graph indicating the biological information in the set
display range in a time series is displayed on the display
unit, and the display range is set such that a maximum
value among the biological information belonging to
the segment corresponding to the selected piece of the
fluctuating state information is located in the center of
the second graph.

12. A diagnosis assistance program for causing a com-

puter to execute:

a fluctuating state information generation step of acquir-
ing a predetermined period’s worth of biological infor-
mation measured from a living body every heartbeat or
every plurality of heartbeats, from a storage unit storing
the biological information, dividing the acquired pre-
determined period’s worth of biological information
into a plurality of segments, and generating fluctuating
state information indicating a fluctuating state of the
biological information in each segment; and

a display control step of displaying a first graph indicating
the fluctuating state information for each segment on a
display unit,

wherein in the display control step, if a certain piece of the

fluctuating state information in the first graph displayed
on the display unit is selected, a display range that is to
be displayed on the display unit among the predeter-
mined period’s worth of biological information is set to
be a range that includes biological information belong-
ing to the segment corresponding to the selected piece
of the fluctuating state information, a second graph
indicating the biological information in the set display
range in a time series is displayed on the display unit,
and the display range is set such that a maximum value
among the biological information belonging to the
segment corresponding to the selected piece of the
fluctuating state information is located in the center of
the second graph.
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