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PCT No.: PCT/IP2012/083511 modes are dlsplz'lyed inthe hgt areain list format so that all the
modes can be viewed. The list area is configured so that any
§ 371 (c)(1), one of a plurality of types of representative value obtainment
(2) Date: Sep. 15,2014 modes can be selected.
100 ~
/-200 KSOO
HOSPITAL
TERMINAL /400
f240 B
SERVER BLOOD
DISPLAY PRESSURE
UNIT METER

/-900




Patent Application Publication  Feb. 12,2015 Sheet 1 of 9 US 2015/0045680 A1

100 ~
200 /300
HOSPITAL
TERMINAL 400
240 .
4 SERVER BLOOD
DISPLAY PRESSURE
UNIT METER
900
FIG. 1
~200M
HOSPITAL TERMINAL
200 210 220
R MEMORY
230
- 290 900
OPERATING | CONTROL |. .| communication| | /.
UNIT DR UNIT bl UNIT N
240
L DISPLAY
D UNIT

FIG. 2



Patent Application Publication

Feb. 12,2015 Sheet 2 of 9

US 2015/0045680 A1

SERVER 210 320
300 ‘ STORAGE | /
UNIT
“ | paTaBASE H 3%
330 390
L CONTROL L 900
OPERATING UNIT || communication || /
UNIT > D UNIT h ”
340
_ | pispLaY
) UNIT
FIG. 3
~400M
BLOOD PRESSURE METER
400
430 410 420
OPERATING | MEMORY
UNIT [ «—
e , 490
' MEASUREMENT ' - 900
| UNIT 450 | |CONTROL| | coMmmuNIcATION | | /.
: a54 UNIT | 7 UNIT h "
. /4 ,
: BLOOD 440
' PRESSURE N
. | MEASUREMENT[ | DISPLAY
UNIT : g UNIT
5 451
CUFF

FIG. 4



Patent Application Publication  Feb. 12,2015 Sheet 3 of 9

S101

S102

S103

S104 |

S105

( START )

US 2015/0045680 A1

DATA RECEIVED FROM
HOSPITAL TERMINAL?

SET REPRESENTATIVE VALUE
OBTAINMENT MODE

OBTAIN REPRESENTATIVE VALUE

GENERATE IMAGE DATA

SEND IMAGE DATA TO
HOSPITAL TERMINAL

( e )

FIG. S




Patent Application Publication  Feb. 12,2015 Sheet 4 of 9 US 2015/0045680 A1

MORNING FIRST SECOND THIRD ke NTH
| 1M11 M1 IM11 nM11
INSTANCE | 1M12 2M12 3M12 e nM12
Ml 1M13 2M13 3M13 nM13
M2 1 M2 3M21 nM21
ifgm‘”‘* 122 2M22 IM22 . nM22
] 1M23 2M23 3M23 nM23
FIG. 6A
EVENING FIRST SECOND THIRD v ox NTH
] 1EM 2E11 3E11 nE11
g‘{sm‘@ 1E12 2E12 3E12 - nE12
' 1E13 2E13 3E13 nE13
R 1E21 2E21 3E21 nE21
gﬁTAME 1E22 =, 3E22 e nE22
’ 1E23 2E23 3E23 nE23

FIG. 6B



Patent Application Publication  Feb. 12,2015 Sheet 5 of 9 US 2015/0045680 A1

MORNING FIRST SECOND THIRD “owow NTH
o 1M11 2M11 3M11 nM11
iffTNE 1M12 2M12 IM12 . aM12
1M13 oM13 aM13 nM13
e 1M21 2M21 3M21 nM21
DN Mz | amzz | oamzz | cer | M2
1M23 2M23 IM23 nM23

o Mm1 2Mmi 3Mm1 nMm1
I‘;}g‘mh 1Mm2 2Mm2 3Mm2 e nMm2
1Mm3 2Mm3 3IMm3 nMm3

FIG. 7A

EVENING FIRST SECOND THIRD o NTH
o e 2E11 3E1 nE11
fgf’l&“ﬂ‘* 1E12 2E12 3E12 e nE12
1E13 2E13 3E13 nE13

1Em1 2Em1 3EmM1 nEmi

INSTANCE 1Em2 2Em2 3Em2 cee nEmz2
Em 1Em3 2Em3 3EM3 nEm3

FIG. 7B



Patent Application Publication  Feb. 12,2015 Sheet 6 of 9 US 2015/0045680 A1

51 42

REPRESENTATIVE VALUE SETTING /

41b { SECOND +
4
FIRST
41< SECOND
41a <
MINIMUM
AVERAGE VALUE
- .

FIG. 8



US 2015/0045680 A1

Feb. 12,2015 Sheet 7 of 9

Patent Application Publication

6 "DIA

qc9 ecg9

/ L /99
(s1/21) AVA (S1/11) AVd / (S1/01) AVA NOLLYNINVXH
NOLIYNINVXH INTND  1/T] NOLLYNIAVXT 1SV’ /11 LSYT-01-aNODAS
-09 - f/‘ 09 A
[ AT TS T =t S s = T N T TRT AT ket = A ]
00T 001
OV b A A A A AR DA I A U [ U A L A AL OVY
081 , v v al N 081LA
[] (AVIdSIA AVA-09) NOLLISNVIL TINSSTII AOO T \ =)

zc

~L9




US 2015/0045680 A1

Feb. 12,2015 Sheet 8 of 9

Patent Application Publication

01 "DI1d

(SAVA INAWTHAS VAW AQ YHINAN ‘ADNANOMIL ASTN D)

(SAva rT'wdapg)  (SAVA ZT'wdqgg)

09 09

001 0oL

ovl orlL

08l o8l Q

nm«mﬁﬂn FLAwdayg)  (SAVA I .E%mmvmmm
09 09

001 001

oyl ovi

021 0Bl w%m
Byww] b LNITEHAD snoamaa

137

A

Y

> 0L




Patent Application Publication  Feb. 12,2015 Sheet 9 of 9 US 2015/0045680 A1

( START )

OBTAIN MEASUREMENT SUBJECT'S
5201 | BrLOOD PRESSURE DATA

SET REPRESENTATIVE VALUE
S202 OBTAINMENT MODE

§203 | OBTAIN REPRESENTATIVE VALUE

DISPLAY REPRESENTATIVE VALUE
5204 IN DISPLAY SCREEN

C END )

FIG. 11




US 2015/0045680 A1

BLOOD-PRESSURE RELATED
INFORMATION DISPLAY DEVICE

TECHNICAL FIELD

[0001] This invention relates to blood pressure-related
information display devices that display information related
to ameasurement subject’s blood pressure in a display screen.
[0002] This invention also relates to programs for causing a
computer to execute a method for displaying information
related to a measurement subject’s blood pressure in a display
screen.

BACKGROUND ART

[0003] At present, a blood pressure meter that stores a
measured blood pressure value in a memory in association
with measurement time information, measurement condition
information, and so on, calculates average values for specific
time periods such as a morning time period and an evening
time period by averaging pluralities of measured blood pres-
sure values, calculates a risk value based on results of calcu-
lating the average values, and displays the risk values is
known as a device that displays information related to a
measurement subject’s blood pressure, as disclosed in Patent
Literature 1 (JP 2004-261452A).

[0004] A data recording program that imports biological
information into a personal computer through communica-
tion or manual input in order to support a measurement sub-
ject’s health management is also known.

[0005] These systems (the blood pressure meter, the pro-
gram, and so on) support health-related guidance for the
measurement subject based on biological information such as
a blood pressure value.

CITATION LIST
Patent Literature
[0006] Patent Literature 1. JP 2004-261452A
SUMMARY OF INVENTION
[0007] However, with respect to the aforementioned con-

ventional techniques, a blood pressure value used as the basis
of the calculations cannot be selected according to a doctor’s
preferences, such as, for example, selecting only the second
measured blood pressure value, selecting only the minimum
value, or the like from the plurality of blood pressure values
measured during the specific time period.

[0008] Accordingly, one or more embodiments of the
claimed invention provide a blood pressure-related informa-
tion display device that displays information related to a
measurement subject’s blood pressure in a display screen,
and that enables blood pressure data used as the basis of a
calculation to be easily selected according to a doctor’s pref-
erences from a plurality of pieces of measured blood pressure
data.

[0009] One or more embodiments of the claimed invention
also provide a non-transitory computer readable medium
having a program stored thereon that causes a computer to
execute a method for displaying information related to a
measurement subject’s blood pressure in a display screen,
and that enables blood pressure data used as the basis of a
calculation to be easily selected according to a doctor’s pref-
erences from a plurality of pieces of measured blood pressure
data.
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[0010] Ablood pressure-related information display device
according to one or more embodiments of the claimed inven-
tion is a blood pressure-related information display device
that displays information related to a measurement subject’s
blood pressure in a display screen, and includes: a blood
pressure data obtainment unit that obtains blood pressure data
of the measurement subject for each day in a given period; a
representative value obtainment mode setting unit for identi-
fying a first instance from when the blood pressure data was
measured first in a given day to after a predetermined amount
of time has passed or an instance from when the blood pres-
sure data was measured last in a given day to a predetermined
amount of time before that last measurement, presenting, as a
list in the display screen, a plurality of representative value
obtainment modes that each represent a method for selecting
or calculating, from the blood pressure data group, a repre-
sentative value expressing the blood pressure data group mea-
sured during the identified instance, and setting one represen-
tative value obtainment mode from among the plurality of
representative value obtainment modes; a representative
value obtainment unit that selects or calculates the represen-
tative value for each day throughout the period from the blood
pressure data group obtained by the blood pressure data
obtainment unit, based on the representative value obtain-
ment mode set by the representative value obtainment mode
setting unit; and a display control unit that carries out control
for displaying some or all of the representative values for each
day throughout the period in the display screen.

[0011] In the present specification, “blood pressure data”
refers generally to blood pressure values including a systolic
blood pressure (SBP), which is a maximum blood pressure,
and a diastolic blood pressure (DBP), which is a minimum
blood pressure, as well as a pulse frequency, a number of
measurement days, and so on.

[0012] The “instance” in the “first instance” and the “final
instance” refers to a predetermined amount of time from
when the blood pressure measurement has been started, such
as ten minutes, for example. This is an amount of time
assumed to be required for the measurement subject to accu-
rately measure his/her blood pressure a plurality of times (two
to three times, for example) using a blood pressure meter.
Note that the blood pressure measurement in a given
“Instance” also includes automatically taking a plurality of
blood pressure measurements within the stated predeter-
mined amount of time. Specifically, this includes automati-
cally measuring the blood pressure a plurality of times (three,
for example) repeatedly in a period shorter than 10 minutes (a
one-minute interval, for example) within the “predetermined
amount of time” following the start of the blood pressure
measurement.

[0013] With the blood pressure-related information display
device according to one or more embodiments of the claimed
invention, first, the blood pressure data obtainment unit
obtains the blood pressure data from a measurement subject
(typically a patient; the same applies hereinafter) measured
each day throughout a given period. The representative value
obtainment mode setting unit then identifies the first instance
or the last instance, and presents, as a listin the display screen,
aplurality of representative value obtainment modes express-
ing methods for selecting or calculating a representative
value, representing a blood pressure data group measured
during the identified instance, from the stated blood pressure
data group. Then, one of the representative value obtainment
modes is set by the representative value obtainment mode
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setting unit from among the plurality of representative value
obtainment modes, in accordance with a selection made by a
doctor, for example. The representative value obtainment unit
selects or calculates the representative value for each day
throughout the period from the blood pressure data group
obtained by the blood pressure data obtainment unit, based on
the representative value obtainment mode set by the repre-
sentative value obtainment mode setting unit. The display
control unit carries out control for displaying some or all of
the representative values for each day throughout the period
in the display screen.

[0014] When operating in this manner, in the blood pres-
sure-related information display device according to one or
more embodiments of the claimed invention, the doctor can
set the representative value obtainment mode in accordance
with his/her own preferences, from the plurality of represen-
tative value obtainment modes presented as a list in the dis-
play screen. As a result, the doctor can cause the representa-
tive values of blood pressure data selected in accordance with
his/her own preferences to be displayed in the display screen.
[0015] In a blood pressure-related information display
device according to one or more embodiments of the claimed
invention, the plurality of representative value obtainment
modes includes: a first representative value obtainment mode
that selects, as the representative value, the blood pressure
data measured first in the blood pressure data group measur-
ing during the identified instance; a second representative
value obtainment mode that selects, as the representative
value, the blood pressure data measured second in the blood
pressure data group measuring during the identified instance;
a third representative value obtainment mode that selects, as
the representative value, a minimum value in the blood pres-
sure data group measuring during the identified instance; and
a fourth representative value obtainment mode that calcu-
lates, as the representative value, an average value in which
the blood pressure data group measuring during the identified
instance has been averaged.

[0016] In the blood pressure-related information display
device according to one or more embodiments of the claimed
invention, the doctor can set a single representative value
obtainment mode from among the stated first to fourth repre-
sentative value obtainment modes. Accordingly, the doctor
can more easily select the representative blood pressure value
to serve as a basis for calculations from the plurality of mea-
sured blood pressure values, in accordance with his/her own
preferences.

[0017] According to one or more embodiments of the
claimed invention, the blood pressure-related information
display device further includes a first average value calcula-
tion unit that calculates a first average value in which the
representative values from each day in a first period of the
stated period have been averaged, and the display control unit
displays the first average value in the display screen.

[0018] In the blood pressure-related information display
device according to one or more embodiments of the claimed
invention, the display control unit displays the first average
value in the display screen. Accordingly, the doctor can
understand the state of the measurement subject’s blood pres-
sure, with ease and with certainty, by referring to the first
average value in the display screen.

[0019] According to one or more embodiments of the
claimed invention, the blood pressure-related information
display device further includes a second average value calcu-
lation unit that calculates a second average value in which the
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representative values from each day in a second period of the
stated period. different from the first period, have been aver-
aged, and the display control unit displays the second average
value alongside the first average value in the display screen.
[0020] In the blood pressure-related information display
device according to one or more embodiments of the claimed
invention, the display control unit displays the second aver-
age value alongside the first average value in the display
screen. Accordingly, the doctor can easily compare the first
average value and the second average value in the display
screen, and therefore can understand the state of the measure-
ment subject’s blood pressure with further ease and certainty.
[0021] A non-transitory computer readable medium having
a program stored thereon according to one or more embodi-
ments of the claimed invention is a program that causes a
computer to execute a method for displaying information
related to a measurement subject’s blood pressure ina display
screen, the method including: a first step of obtaining blood
pressure data of the measurement subject for each day in a
given period; a second step of identifying a first instance from
when the blood pressure data was measured first in a given
day to after a predetermined amount of time has passed or a
final instance from when the blood pressure data was mea-
sured last in a given day to a predetermined amount of time
before that last measurement, presenting, as a list in the dis-
play screen, a plurality of representative value obtainment
modes that each represent a method for selecting or calculat-
ing, from the blood pressure data group, a representative
value expressing the blood pressure data group measured
during the identified instance, and setting one representative
value obtainment mode from among the plurality of repre-
sentative value obtainment modes; a third step of selecting or
calculating the representative value for each day throughout
the period from the blood pressure data group obtained in the
first step, based on the representative value obtainment mode
set in the second step; and a fourth step of displaying some or
all of the representative values selected or calculated in the
third step in the display screen.

[0022] With the non-transitory computer-readable medium
having the program stored thereon according to one or more
embodiments of the claimed invention, a computer can be
caused to execute a method for displaying information related
to ameasurement subject’s blood pressure in a display screen
in the following manner. That is, in the first step, blood pres-
sure data of the measurement subject for each day in a given
period is obtained. In the second step, the first instance or the
last instance is identified, and a plurality of representative
value obtainment modes expressing methods for selecting or
calculating a representative value, representing a blood pres-
sure data group measured during the identified instance, from
the stated blood pressure data group are presented as a list in
the display screen. Then, one representative value obtainment
mode from among the plurality of representative value
obtainment modes is set in accordance with an input from a
doctor, for example. In the third step, the representative value
for each day throughout the period is selected or calculated
from the blood pressure data group obtained in the first step,
based on the representative value obtainment mode set in the
second step. In the fourth step, some or all of the representa-
tive values selected or calculated in the third step are dis-
played in the display screen.

[0023] In the case where a computer is caused to execute
such a method, the doctor can set the representative value
obtainment mode in accordance with his/her own prefer-
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ences, from a plurality of representative value obtainment
modes presented as a list in the display screen. As a result, the
doctor can cause the representative values of blood pressure
data selected in accordance with his/her own preferences to
be displayed in the display screen.

Advantageous Effects of Invention

[0024] As is clear from the foregoing descriptions, accord-
ing to the blood pressure-related information display device
and the non-transitory computer readable medium having the
program stored thereon according to one or more embodi-
ments of the claimed invention, a doctor can select a blood
pressure value serving as a basis for calculations with ease,
from a plurality of measured blood pressure values, in accor-
dance with his/her own preferences.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 is a block diagram illustrating an embodi-
ment in which a blood pressure-related information display
device according to this invention is configured as a system on
a network.

[0026] FIG. 2 isa block diagram illustrating the configura-
tion of a hospital terminal that is a part of the aforementioned
system.

[0027] FIG. 3 isa block diagram illustrating the configura-
tion of a server that is a part of the aforementioned system.
[0028] FIG. 4 isa block diagram illustrating the configura-
tion of a blood pressure meter that is a part of the aforemen-
tioned system.

[0029] FIG.5isadiagram illustrating an overview ofa flow
of operations performed by the server.

[0030] FIG. 6A is a diagram illustrating an array table for
data of two morning instances, among blood pressure data
stored in the server.

[0031] FIG. 6B is a diagram illustrating an array table for
data of two evening instances, among blood pressure data
stored in the server.

[0032] FIG. 7A is a diagram illustrating an array table for
data of m morning instances, among blood pressure data
stored in the server.

[0033] FIG. 7B is a diagram illustrating an array table for
data of m evening instances, among blood pressure data
stored in the server.

[0034] FIG. 81s a diagram illustrating an example in which
arepresentative value setting field, for setting a representative
value obtainment mode, is displayed in a display screen of the
hospital terminal.

[0035] FIG.9is adiagram illustrating an example in which
fluctuations in a systolic blood pressure value and a diastolic
blood pressure value, measured at mornings and evenings
from approximately 60 days prior to a present examination
day, are displayed as images in the display screen of the
hospital terminal.

[0036] FIG. 10 is a diagram illustrating an example in
which an average of blood pressure data in a previous exami-
nation period and an average of blood pressure data in a
current examination period are displayed alongside each
other as images in the display screen of the hospital terminal.
[0037] FIG.11is adiagram illustrating a flow of operations
performed by the hospital terminal when functionality of the
server is incorporated into the hospital terminal.
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DETAILED DESCRIPTION OF INVENTION

[0038] Hereinafter, embodiments of the invention will be
described in detail with reference to the drawings.

[0039] FIG. 1 illustrates an example in which a blood pres-
sure-related information display device according to one or
more embodiments of the claimed invention is embodied as a
system on a network (indicated overall by reference numeral
100). The system 100 includes a hospital terminal 200 having
a display unit 240 serving as a display screen, a server 300,
and a blood pressure meter 400. The hospital terminal 200,
the server 300, and the blood pressure meter 400 can com-
municate with each other over a network 900.

[0040] As shown in FIG. 2, the hospital terminal 200
includes a main body 200M, as well as a control unit 210, a
memory 220, an operating unit 230, the display unit 240
serving as a display screen, and a communication unit 290,
which are provided in the main body 200M. The hospital
terminal 200 is configured of a commercially-available laptop
computer in which application software (computer programs)
for executing processes that will be mentioned later is
installed, and is capable of accessing the server 300.

[0041] The control unit 210 includes a central processing
unit (CPU) as well as auxiliary circuitry thereof, controls the
various units of the hospital terminal 200, and executes pro-
cesses that will be mentioned later in accordance with pro-
grams and data stored in the memory 220. In other words, the
control unit 210 processes data inputted through the operating
unit 230 and the communication unit 290, and stores the
processed data in the memory 220, displays the processed
data in the display unit 240, outputs the processed data from
the communication unit 290, or the like.

[0042] Thememory 220 includes a random access memory
(RAM) used as a work region required by the control unit 210
to execute programs, and a read-only memory (ROM) for
storing basic programs to be executed by the control unit 210.
A semiconductor memory (a memory card, a solid-state drive
(SSD)) or the like may be used as a storage medium in an
auxiliary storage unit for complementing a storage region in
the memory 220.

[0043] Theoperating unit 230 is in this example configured
of a keyboard and a mouse, and inputs operation signals
indicating operations performed by a user to a control unit
310. Instead of or in addition to the keyboard and the mouse,
the operating unit 230 may be configured ofanother operating
device, such as a touch panel.

[0044] The display unit 240 includes a display screen (for
example, a liquid-crystal display (LCD) or an electrolumi-
nescence (EL) display). The display unit 240 displays a pre-
determined image in the display screen under the control of
the control unit 210.

[0045] The communication unit 290 sends information
from the control unit 210 to the server 300 via the network
900.

[0046] As shown in FIG. 3, the server 300 includes the
control unit 310, a storage unit 320, an operating unit 330, a
display unit 340, and a network communication unit 390. The
server 300 is realized by installing programs (software) for
executing processes that will be mentioned later in a generic
computer device.

[0047] The control unit 310 includes a CPU and auxiliary
circuitry thereof; the control unit 310 controls the various
units of the server 300, executes predetermined processes in
accordance with programs and data stored in the storage unit
320, processes data inputted from the operating unit 330 and
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the communication unit 390, stores processed data in the
storage unit 320, displays processed data in the display unit
340, and outputs processed data from the communication unit
390.

[0048] The storage unit320 includes a RAM used as a work
region required by the control unit 310 to execute programs,
and a ROM for storing basic programs to be executed by the
control unit 310. A database 321 containing blood pressure
measurement data sent from many users is provided in the
storageunit 320. A magnetic disk (ahard disk (HD), a flexible
disk (FD)), an optical disc (a compact disc (CD), a digital
versatile disc (DVD), a Blu-ray disc (BD)), a magneto-optical
disc (MO), or a semiconductor memory (a memory card, a
solid state drive (SSD)), or the like may be used as a storage
medium in an auxiliary storage unit for complementing the
storage region of the storage unit 320.

[0049] The operating unit 330 is in this example configured
of a keyboard and a mouse, and inputs operation signals
indicating operations performed by a user to a control unit
310. Instead of or in addition to the keyboard and the mouse,
the operating unit 330 may be configured of another operating
device, such as a touch panel.

[0050] The display unit 340 includes a display screen (for
example, an LCD or an EL display). The display unit 340
displays a predetermined image in the display panel under the
control of the control unit 310.

[0051] The network communication unit 390 sends infor-
mation from the control unit 310 to other apparatuses (in the
present embodiment, the hospital terminal 200) via the net-
work 900, and receives information sent via the network 900
from another apparatus and passes the information to the
control unit 310.

[0052] As shown in FIG. 4, the blood pressure meter 400
includes a casing 400M, as well as a control unit 410, a
memory 420, an operating unit 430, a display unit 440, a
measurement unit 450 serving as a blood pressure data
obtainment unit, and a communication unit 490, which are
provided in the casing 400M.

[0053] In response to an operational device such as an
operation button, an operation key, or the like (not shown)
being manipulated by an operator, the operating unit 430
inputs operation signals based on the details of the operation
to the control unit 410.

[0054] Themeasurement unit 450 includes a cuff451 and a
blood pressure measurement unit 454 for measuring a blood
pressure, and obtains measured values of a systolic blood
pressure (SBP), a diastolic blood pressure (DBP), and a pulse
frequency from a patient.

[0055] The memory 420 stores data of programs for con-
trolling the blood pressure meter 400, configuration data for
configuring various types of functions of the blood pressure
meter 400, measurement result data, and so on. The memory
420 is also used as a working memory when programs are
executed.

[0056] The control unit 410 includes a CPU, and controls
the memory 420, the display unit 440, and the communication
unit 490 in accordance with programs stored in the memory
420 for controlling the blood pressure meter 400, in response
to operation signals from the operating unit 430, and based on
detection signals from the measurement unit 450.

[0057] The display unit 440 includes a display panel, indi-
cators, and the like, and displays predetermined information
in accordance with control signals from the control unit 410.
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[0058] Under the control of the control unit 410, the com-
munication unit 490 sends predetermined information to an
external apparatus over the network 900, receives informa-
tion from an external apparatus over the network 900 and
passes the information to the control unit 410, and so on. The
communication over the network 900 may be wireless or
wired. Although the network 900 is the Internet in this
embodiment, the network 900 is not limited thereto, and may
be another type of network such as a local area network
(LAN) installed in a hospital, one-to-one communication
using a USB cable, or the like.

[0059] The system 100 is used as follows.

[0060] 1) The measurement subject uses the blood pressure
meter 400 to measure his’her own blood pressure on a daily
basis over a given period, or in other words, over N days
(where N is a natural number greater than or equal to 2).
Specifically, it is assumed that the measurement subject mea-
sures his/her blood pressure three times in a predetermined
period (ten minutes, in this example; called an “instance”
hereinafter) from when the blood pressure measurement is
started, and carries this out twice in the morning and the
evening, respectively. In other words, the measurement sub-
ject measures two instances each day, in the morning and the
evening, for a total of 12 blood pressure measurements.
[0061] The blood pressure meter 400 sends the measured
blood pressure data to the server 300 via the network 900
along with a date/time of the measurement.

[0062] 1i) Upon receiving the blood pressure data from the
blood pressure meter 400 while in an operational state, the
server 300 stores the received blood pressure data in the
storage unit 320 along with the measurement date/time.
[0063] Here, the blood pressure data stored in the storage
unit 320 of the server 300 is expressed as a data array table
such as those shown in FIGS. 6A and 6B. In the data array
tables shown in FIGS. 6A and 6B, an upper row identifies
which day the blood pressure data belongs to, and a left-side
column identifies which instance the blood pressure data
belongs to (the same applies to FIGS. 7A and 7B).

[0064] FIG. 6A illustrates an array table of blood pressure
data measured in the morning. For example, “1M23” in FIG.
6A expresses the third blood pressure data in a second
instance M2 from the morning on the first day.

[0065] FIG. 6B illustrates an array table of blood pressure
data measured in the evening. For example, “3E21” in FIG.
6B expresses the first blood pressure data in a second instance
E2 from the evening on the third day.

[0066] Note that the measurement subject may measure the
blood pressure in m instances (where m is a natural number of
2 or more) in both the morning and evening. In this case, the
morning blood pressure data stored in the storage unit 320 of
the server 300 is expressed as a data array table such as that
shown in FIG. 7A. The evening blood pressure data is
expressed as a data array table such as that shown in FIG. 7B.
[0067] 1iii) While the hospital terminal 200 is in an opera-
tional state, a doctor operates the operating unit 230 of the
hospital terminal 200 and selects “blood pressure data dis-
play”, and the control unit 210 of the hospital terminal 200
requests a representative value obtainment mode to be set.
[0068] Here, the representative value obtainment mode
refers to a method for identifying the first or last instance in a
single day and selecting or calculating a representative value,
representing a blood pressure data group measured during the
identified instance, from that blood pressure data group. In
this example, a first representative value obtainment mode
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that, for example, selects the first measured blood pressure
data from the blood pressure data group (called a “first obtain-
ment mode” hereinafter) serves as the representative value
obtainment mode. There are also a second representative
value obtainment mode that selects the second measured
blood pressure data from the blood pressure data group
(called a “second obtainment mode” hereinafter), a third rep-
resentative value obtainment mode that selects a minimum
value from the blood pressure data group (called a “minimum
value obtainment mode” hereinafter), and a fourth represen-
tative value obtainment mode that calculates an average value
for the blood pressure data group (called an “average value
obtainment mode” hereinafter), serving as the representative
value obtainment mode.

[0069] Specifically, as shown in FIG. 8, the control unit 210
of the hospital terminal 200 displays a representative value
setting field 41, configured as a drop-down list, as an image in
a part 51 of the display screen, for setting the representative
value obtainment mode.

[0070] Therepresentative value setting field 41 includes, in
order from the top, a setting area 415 and a list area 41a that
is displayed when a doctor clicks an inverted triangular mark
42 in the setting area 415 with the mouse.

[0071] “First”, representing the first obtainment mode,
“second”, representing the second obtainment mode, “mini-
mum value”, representing the minimum value obtainment
mode, and “average value”, representing the average value
obtainment mode, are displayed in the list area 41a in that
order, from top to bottom, so that all of the representative
value obtainment modes can be displayed as a list.

[0072] The list area 414 is configured so that any one of a
plurality of types of representative value obtainment modes
can be selected and set.

[0073] The representative value obtainment mode selected
from the list area 41a is displayed in the setting area 415 (in
this example, the “second” obtainment mode is selected in the
list area 41a).

[0074] When the representative value obtainment mode is
selected, the control unit 210 of the hospital terminal 200
sends, to the server 300, a request to obtain the blood pressure
data, and sends the selected representative value obtainment
mode along with date data indicating the current examination
day to the server 300 as well.

[0075] iv) With the server 300 in an operational state, the
control unit 310 of the server 300 stands by for the data
including the representative value obtainment mode and the
date data to be sent from the hospital terminal 200 via the
network 900, as indicated by step S101 in FIG. 5. Upon
receiving, via the communication unit 390, the data from the
hospital terminal 200 over the network 900 (YES in step
S101), the control unit 310 operates as a representative value
obtainment mode setting unit, and sets the representative
value obtainment mode based on the received data (step
S102).

[0076] Next, the control unit 310 operates as a representa-
tive value obtainment unit, and selects or calculates, from the
blood pressure data group stored in the storage unit 320 of the
server 300, representative values for each day throughout the
period, based on the representative value obtainment mode
that has been set (step S103).

[0077] Specifically, in the aforementioned example, the
control unit 310 selects, as a representative value, the second
blood pressure data measured in the first instance in each day
(indicated by 1M12, 2M12, and so on up to nM12 in FIG.
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6A). Likewise, the control unit 310 selects, as a representative
value, the second blood pressure data measured in the last
instance in each day (indicated by 1E22, 2E22, and so on up
to nE22 in FIG. 6B). Here, the representative values include a
representative blood pressure value of the blood pressure
values and a representative pulse frequency of the pulse fre-
quencies.

[0078] Furthermore, the control unit 310 obtains, for both
the morning and the evening, each day’s representative value
as well as a number of measurement days in a period from the
last examination to the current examination (a current exami-
nation period serving as a first period). Then, operating as a
first average value calculation unit, the control unit 310 cal-
culates a current examination average value, serving as a first
average value in which the representative values in the current
examination period have been averaged, based on the
obtained representative values and the number of measure-
ment days. Here, the current examination average value
includes an average blood pressure value of the blood pres-
sure values and an average pulse frequency of the pulse fre-
quencies.

[0079] Likewise, the control unit 310 obtains, for both the
morning and the evening, each day’s representative value as
well as a number of measurement days in a period from the
second-to-last examination to the last examination (a previ-
ous examination period serving as a second period). Then,
operating as a second average value calculation unit, the
control unit 310 calculates a previous examination average
value, serving as a second average value in which the repre-
sentative values in the previous examination period have been
averaged, based on the obtained representative values and the
number of measurement days. Here, the previous examina-
tion average value includes an average blood pressure value
of the blood pressure values and an average pulse frequency
of the pulse frequencies.

[0080] Specifically, in the above example, a current exami-
nation average blood pressure value (a set of the SBD and the
DBP, indicated as SBP/DBP; the same applies hereinafter) is
138/89 mmHg for both morning and evening. On the other
hand, a previous examination average blood pressure value is
140/90 mmHg for both morning and evening.

[0081] Furthermore, in the above example, a current exami-
nation average pulse frequency is 64 bpm for both morning
and evening. On the other hand, a previous examination aver-
age pulse frequency is 65 bpm for both morning and evening.
[0082] Furthermore, in this example, a number of measure-
ment days in the current examination period is 14 days for
both morning and evening. On the other hand, a number of
measurement days in the previous examination period is 12
days for both morning and evening.

[0083] Next, the control unit 310¢ generates image data
(described in more detail later) to be displayed in the display
unit 240 of the hospital terminal 200 based on the represen-
tative values, the average values of the blood pressure data
from the current examination and the last examination, and so
on (step S104 in FIG. 5).

[0084] Next, the control unit 310 stores the generated
image data in the database 321. The image data is also sent
from the communication unit 390 to the hospital terminal 200
over the network 900 (step S105).

[0085] v)Thehospital terminal 200 receives the image data
from the communication unit 290 over the network 900 and
stores the image data in the memory 220. Then, operating as
a display control unit, the control unit 210 of the hospital
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terminal 200 displays the image data stored in the memory
220 in the display screen of the display unit 240.

[0086] Animagedisplayedina part52ofthe display screen
in the display unit 240 is as indicated in FIG. 9, for example.
As shown in FIG. 9, a blood pressure transitive graph display
field 61, indicating a transition of the measurement subject’s
representative blood pressure value over time, is displayed as
an image.

[0087] 1In the blood pressure transitive graph display field
61, the measurement subject’s representative blood pressure
values for each day in an approximately 60-day period prior
to the current examination day (12/15 (December 15) in this
example) are displayed as polygonal line graphs 62a, 624,
63a, and 635, where the horizontal axis represents time (unit:
days) and the vertical axis represents the blood pressure value
(unit: mmHg).

[0088] Here, the polygonal line 62¢ indicates the SBP for
the morning representative blood pressure values, whereas
the polygonal line 625 indicates the SBP for the evening
representative blood pressure values. Likewise, the polygonal
line 63a indicates the DBP for the morning representative
blood pressure values, whereas the polygonal line 634 indi-
cates the DBP for the evening representative blood pressure
values. Accordingly, using the display unit 240, the doctor
can instinctively understand the transition of the measure-
ment subject’s representative blood pressure values over time
in the approximately 60 days prior to the current examination
day (12/15).

[0089] The blood pressure transitive graph display field 61
also includes broken lines 65 and 66 that extend straight in the
horizontal direction. The broken line 65 indicates 140 mmHg
as a target value for the SBP set by the measurement subject
or adoctor in charge, whereas the broken line 66 indicates 90
mmHg as a target value for the DBP set by the measurement
subject or the doctor in charge. Accordingly, by comparing
the polygonal line graphs 624, 625, 634, and 635 to the broken
lines 65 and 66, the doctor can determine at a glance whether
or not the measurement subject’s blood pressure values have
met the target values set as described above.

[0090] Animagedisplayedinapart53 ofthe display screen
in the display unit 240 is as indicated in FIG. 10, for example.
Specifically, as shown in FIG. 10, an average blood pressure
graph display field 70 is displayed as an image.

[0091] The average blood pressure graph display field 70
includes a morning average blood pressure graph display field
71 and an evening average blood pressure graph display field
72, in that order from the top.

[0092] In the moming average blood pressure graph dis-
play field 71, a floating column chart 714 indicating the
morning average blood pressure value in the current exami-
nation, with the SBP on top and the DBP on the bottom, is
displayed with the vertical axis representing a blood pressure
value (unit: mmHg), and is displayed along with the SBP and
DBP values. Likewise, in the evening average blood pressure
graph display field 72, a floating column chart 725 indicating
the evening average blood pressure value in the current
examination, with the SBP on top and the DBP on the bottom,
is displayed with the vertical axis representing a blood pres-
sure value (unit: mmHg), and is displayed along with the SBP
and DBP values. Through this, the doctor can understand the
state of the measurement subject’s blood pressure, with ease
and with certainty. by referring to the average blood pressure
values in the part 53 of the display screen.
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[0093] Meanwhile, in the morning average blood pressure
graph display field 71, a floating column chart 71a indicating
the morning average blood pressure value in the last exami-
nation, with the SBP on top and the DBP on the bottom, is
displayed along with the SBP and DBP values. Likewise, a
floating column chart 72a indicating the evening average
blood pressure value in the last examination, with the SBP on
top and the DBP on the bottom, is displayed along with the
SBP and DBP values. These floating column charts 71a and
72a are displayed alongside the floating column charts 715
and 725, to the left thereof. Through this, the doctor can easily
compare the average blood pressure values from the current
examination with the average blood pressure values from the
last examination in the display screen, and can thus under-
stand the state of the measurement subject’s blood pressure
with greater ease and certainty.

[0094] Furthermore, corresponding average pulse frequen-
cies and numbers of measurement days are displayed below
the floating column charts 71a, 716, 72a, and 72b, respec-
tively.

[0095] When operating in this manner, according to the
system 100, the doctor can set the representative value obtain-
ment mode in accordance with his/her own preferences, from
a plurality of representative value obtainment modes. As a
result, the doctor can cause the representative values of blood
pressure data selected in accordance with his/her own pref-
erences to be displayed in the display screen.

[0096] Note that the control unit 310 of the server 300 may
send only data for generating an image to the hospital termi-
nal 200, rather than sending the image data, and the control
unit 210 of the hospital terminal 200 may then generate the
image itself.

[0097] Furthermore, although this embodiment describes
the “first obtainment mode”, the “second obtainment mode”,
the “minimum value obtainment mode”, and the “average
value obtainment mode” as the representative value obtain-
ment modes, the representative value obtainment modes are
not limited thereto. For example, the configuration may be
such that the details of the representative value obtainment
mode can be set in accordance with the doctor’s preferences,
such as by calculating an average value in which the blood
pressure data measured first in the first and second instarces
in the morning are averaged.

[0098] Furthermore, although the control unit 310 calcu-
lates the average value of the representative values in the
current examination period, the last examination petiod, and
so on for both morning and evening, embodiments of the
invention are not limited thereto. For example, an average
value of the representative values in another period may be
calculated, such as in a period from an examination carried
out four times ago to an examination carried out three times
ago (a thrice-previous examination period), a period from
prior to an initial examination to an initial examination (an
initial examination period), or the like. An average value of
the representative values over a five-day period from the
current examination may be calculated as well.

[0099] Furthermore, although the measurement subject
measures his’her own blood pressure on a daily basis in this
embodiment, embodiments of the invention are not limited
thereto. For example, the measurement frequency may be
gradually increase, by measuring the blood pressure once
every two days at the beginning of the stated period, then
measuring the blood pressure every day on weekdays, and so
on.



US 2015/0045680 A1

[0100] Furthermore, although the measurement subject
measures his’her own blood pressure each day at two
instances in the morning and evening, respectively, in this
embodiment, embodiments of the invention are not limited
thereto. For example, s/he may measure three instances of the
blood pressure in the morning and one instance of the blood
pressure in the evening.

[0101] Furthermore, although the measurement subject
measures his’her own blood pressure three times in a single
instance in this embodiment, embodiments of the invention
are not limited thereto. For example, s’he may measure the
blood pressure once or twice in a single instance, or may
measure the blood pressure four or more times in a single
instance. Likewise, for example, s/he may measure the blood
pressure twice in a single instance in the morning, and may
measure the blood pressure four times in a single instance in
the evening.

[0102] Furthermore, although the blood pressure-related
information display device according to one or more embodi-
ments of the present invention is configured of a system 100
including a hospital terminal 200, a server 300, and a blood
pressure meter 400 connected over a network in this embodi-
ment, embodiments of the invention are not limited thereto.

[0103] For example, the blood pressure-related informa-
tion display device according to one or more embodiments of
the present invention may be configured of only the blood
pressure meter 400 and the hospital terminal 200. That is, in
addition to the functions originally performed by the control
unit 210, memory 220, the operating unit 230, the display unit
240, and the communication unit 290 in the hospital terminal
200, these units may also carry out the functions of the control
unit 310, the storage unit 320, the operating unit 330, the
display unit 340, and the network communication unit 390 in
the server 300, respectively. In this case, a program for caus-
ing the control unit 210 to execute a method that displays
information related to the measurement subject’s blood pres-
sure in the display screen, as will be described below, is
installed in the memory 220 of the hospital terminal 200.
Through this, the blood pressure-related information display
device according to one or more embodiments of the present
invention can be configured as a small-sized. compact unit.

[0104] The stated method can be broadly divided in four
steps, as indicated in FIG. 11.

[0105] In a first step S201 shown in FIG. 11, the measure-
ment subject’s blood pressure data, measured by the blood
pressure meter 400, is obtained.

[0106] In a second step S202, the first instance or the last
instance is identified; a plurality of representative value
obtainment modes expressing methods for selecting or cal-
culating a representative value, representing the blood pres-
sure data group measured during the identified instance, from
the stated blood pressure data group are presented; and one of
the representative value obtainment modes is then set. This
second step S202 corresponds to step S102 in FIG. 5.

[0107] In a third step S203, the representative values are
selected or calculated for each day throughout the period
from the blood pressure data group obtained in the first step
S201, based on the representative value obtainment mode set
in the second step S202. This third step S203 corresponds to
step S103 in FIG. 5.

[0108] In a fourth step S204, the blood pressure transitive
graph display field 61, indicating the transition over time of
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the representative values for the measurement subject’s blood
pressureas selected in the third step, is displayed in the part 51
of the display screen.

[0109] In the case where a computer is caused to execute
such a method, the doctor can set the representative value
obtainment mode in accordance with his/her own prefer-
ences, from a plurality of representative value obtainment
modes. As a result, the doctor can cause the representative
values of blood pressure data selected in accordance with
his/her own preferences to be displayed in the display screen.
[0110] This program can be recorded onto a recording
medium such as a CD, a DVD, a flash memory, or the like as
application software. By being installed in what is substan-
tially a computer device, such as a hospital terminal, a per-
sonal computer, a personal digital assistant (PDA), a smart-
phone, or the like, the application software recorded onto the
recording medium can cause the computer device to execute
the method for displaying the information related to the mea-
surement subject’s blood pressure in the display screen.
[0111] Note that the blood pressure-related information
display device according to one or more embodiments of the
present invention may substantially be configured only of the
hospital terminal by further incorporating the functionality of
the measurement unit 450 of the blood pressure meter 400
into the hospital terminal (into which the functionality of the
server 300 has already been incorporated).

[0112] Meanwhile, instead of using these types of hospital
terminals (into which the functionality of the server 300 has
been incorporated, and into which the measurement unit 450
of the blood pressure meter 400 has further been incorpo-
rated), the blood pressure-related information display device
according to one or more embodiments of the present inven-
tion may be configured using a smartphone or mobile tele-
phone having the same functions as the constituent elements
of the respective types of hospital terminals.

REFERENCE NUMERALS LIST
[0113] 100 system
[0114] 200 hospital terminal
[0115] 240 display unit
[0116] 300 server
[0117] 400 blood pressure meter

1. A blood pressure-related information display device that
displays information related to a blood pressure of a measure-
ment subject in a display screen, the device comprising:

a blood pressure data obtainment unit that obtains blood

pressure data of the measurement subject for each day in
a given period;

a representative value obtainment mode setting unit that
identifies a first instance from when the blood pressure
data was measured first in a given day to after a prede-
termined amount of time has passed or a final instance
from when the blood pressure data was measured last in
a given day to a predetermined amount of time before
that last measurement, presenting, as a list in the display
screer, a plurality of representative value obtainment
modes that each represent a method for selecting or
calculating, from the blood pressure data group, a rep-
resentative value expressing the blood pressure data
group measured during the identified instance, and set-
ting one representative value obtainment mode from
among the plurality of representative value obtainment
modes;
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a representative, value obtainment unit that selects or cal-
culates the representative value for each day throughout
the period from the blood pressure data group obtained
by the blood pressure data obtainment unit, based on the
representative value obtainment mode set by the repre-
sentative value obtainment mode setting unit; and

adisplay control unit that carries out control for displaying
some or all of the representative values for each day
throughout the period in the display screen.

2. The blood pressure-related information display device

according to claim 1,

wherein the plurality of representative value obtainment
modes comprises:

afirst representative value obtainment mode that selects, as
the representative value, the blood pressure data mea-
sured first in the blood pressure data group measuring
during the identified instance;

a second representative value obtainment mode that
selects, as the representative value, the blood pressure
data measured second in the blood pressure data group
measuring during the identified instance;

a third representative value obtainment mode that selects,
as the representative value, a minimum value in the
blood pressure data group measuring during the identi-
fied instance; and

a fourth representative value obtainment mode that calcu-
lates, as the representative value, an average value in
which the blood pressure data group measuring during
the identified instance has been averaged.

3. The blood pressure-related information display device

according to claim 1, further comprising:

a first average value calculation unit that calculates a first
average value in which the representative values from
each day in a first period of the stated period have been
averaged,

wherein the display control unit displays the first average
value in the display screen.

4. The blood pressure-related information display device

according to claim 3, further comprising:

a second average value calculation unit that calculates a
second average value in which the representative values
from each day in a second period of the stated period,
different from the first period, have been averaged,

wherein the display control unit displays the second aver-
age value alongside the first average value in the display
screen.
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5. A non-transitory computer readable medium having a
program stored thereon that causes a computer to execute a
method for displaying information related to a measurement
subject’s blood pressure in a display screen, the method com-
prising:

a second step of identifying a first instance from when the
blood pressure data was measured first in a given day to
after a predetermined amount of time has passed or a
final instance from when the blood pressure data was
measured last in a given day to a predetermined amount
of time before that last measurement, presenting, as alist
in the display screen, a plurality of representative value
obtainment modes that each represent a method for
selecting or calculating, from the blood pressure data
group, a representative value expressing the blood pres-
sure data group measured during the identified instance,
and setting one representative value obtainment mode
from among the plurality of representative value obtain-
ment modes;

a third step of selecting or calculating the representative
value for each day throughout the period from the blood
pressure data group obtained in the first step, based on
the representative value obtainment mode set in the sec-
ond step; and

a fourth step of displaying some or all of the representative
values selected or calculated in the third step in the
display screen.

6. The blood pressure-related information display device

according to claim 2, further comprising:

a first average value calculation unit that calculates a first
average value in which the representative values from
each day in a first period of the stated period have been
averaged,

wherein the display control unit displays the first average
value in the display screen.

7. The blood pressure-related information display device

according to claim 6, further comprising:

a second average value calculation unit that calculates a
second average value in which the representative values
from each day in a second period of the stated period,
different from the first period, have been averaged,

wherein the display control unit displays the second aver-
age value alongside the first average value in the display
screen.
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