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(57) ABSTRACT

Devices and systems are provided to determine the condition
of a subject comprehensively on the basis of a measurement
result of a body water meter. The body water meter measures
the amount of water in a subject’s body and includes direction
means and output means. The direction means, when water
amount data is acquired through the measurement of the
amount of water, directs a server that manages data regarding
living body information on the subject to search for another
piece of data acquired through measurement of living body
information on the subject other than the amount of water and
that satisfies a predetermined measurement condition. The
output means outputs a message indicating the condition of
the subject which is determined on the basis of the water

Int. Cl. amount data and the other piece of data on the subject
A61B 5/00 (2006.01) received in response to the direction from the direction
A61B 5/01 (2006.01) means.
120 1%0
E‘ INSERT SECTION L MAIN BODY SECTICN [
| |
"2 432 33 1M 7' 14
124 A L
! NN S
] L) {
PRECEDING 388 % il H
Ve 888 9% f |
141a ( ! SR
))« b A 2 )5 116
125 131 145 113 115
141b 1211"’-2
123 ;
100




US 2016/0073968 A1

Mar. 17,2016 Sheet 1 of 12

Patent Application Publication

o, St EM 8Ll Stk g1
¢/ [ §
» g ™ V_ v
% 886 .
2 e % & BE 9NI03034d
Ve N ’ f p/ m/
) /] )
VM‘_\U—._‘N—._‘ il 5% 55 P4 4 ZLL
» e _l
! zO_._bmmwkuOm NIV ! zoﬂomm 1Y4SNI _
oLL 0Z1L




US 2016/0073968 A1

Mar. 17,2016 Sheet 2 of 12

Patent Application Publication

IMEIE
INNOWY H3LYM

LINN
NOILYOINNIWNOD

—GLe

HOLIMS
INFWFENSYIN

—viLe

HOLIMS ¥3MOd

-~ LEL

/
gece

d40103130 AY3LivE

3

¢
€Le

22— LlINNONMOOTO
cZZ~— dWv1 a3
(A4 AR H377n4
43T1041NOD
AJOW3N
cLL AY1dSId 7
€02
Ndd
(
LINJYID
INFWFANSYIN coc
7 (
12z Loe

d0LYINO3d FOVIT0A

//’I— ‘\.A

Lz

(
cle



US 2016/0073968 A1

Mar. 17,2016 Sheet 3 of 12

Patent Application Publication

||4||
JONVLIOYYO i
S.103rans |

—_——— o ——— ———— ———————— -y

e

. 20 |

o )b? ! HITIOHINOD

b €0¢ m

I L0E !

O w

crw 7T " sog ]
122 10Z
€ OId




Patent Application Publication = Mar. 17,2016 Sheet 4 of 12 US 2016/0073968 A1
420 3
LIVING BODY
INFORMATION LIVING BODY INFORMATION
MEASURING DEVICE
PATllgNT
BODY | THERMOW- WATER BODY
WAER | 'ETER |  AVOUNTDATA | TEMPERATURE DATA
VETERID | 5
ey
AOODT | BOOOT ) CO00T g 0r3 304k [FEB 2013 4D
S e
‘ \ . % , ’
| FO ) OO0 et a0k [FeR 0 0
Vo)
a1 432 425 400
o
RESULT
NORSESTATION ___ /LN .
HOSPITAL ROOM
gmmty
" PATENTIDAND  TEMPERATLRE
MEASUREMENT ~ DATA SEARCH
DATE AND TIME) (PATIENTID)
]
100"




Patent Application Publication = Mar. 17,2016 Sheet 5 of 12 US 2016/0073968 A1
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FIG. 5B
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FIG. 6B
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BODY WATER METER AND TERMINAL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of and claims
priority to PCT/JP2013/000897, filed Feb. 19, 2013, entitled
“Body Water Meter, and Terminal”, which is incorporated
herein by reference in its entirety, for all purposes, and for all
that it teaches.

TECHNICAL FIELD

[0002] The embodiments described herein generally relate
to devices for measuring the amount of water in a subject’s
body and a terminal that wirelessly communicates with a
body water meter.

BACKGROUND

[0003] Measuring the amount of waterina subject’s body is
essential. Dehydration in a living body is a pathological con-
dition in which water is reduced and often occurs when a
person is exercising or when the temperature is high because
alot of water is excreted from the body by sweating to reduce
an elevated body temperature.

[0004] Generally, when water, in a living body, is reduced
by 3% or more of the body weight, body temperature regula-
tion is disturbed. This disturbance of body temperature regu-
lation causes the body temperature to increase, and then water
in the living body is further reduced. In other words, a vicious
cycle of dehydration is created, which leads to, at last, a
pathological condition called heat illness. Heat illness
includes conditions such as heat cramp, heat exhaustion, and
heatstroke. In some cases, all the organs in the body are
affected by heat illness.

[0005] Inpatients in hospitals and elderly persons in, for
example, nursing homes tend to suffer from dehydration
more seriously than healthy persons and non-elderly persons
because most of them have lower capacities to regulate the
body temperature. For that reason, for example, nurses in
medical facilities such as hospitals and care persons in elder
care facilities, such as, nursing homes need to regularly check
and manage the amounts of body water in inpatients and
elderly persons.

SUMMARY

Technical Problem

[0006] There are cases where measurers, including nurses
and care persons, who have measured the amounts of body
water in inpatients and elderly persons with body water
meters can not make immediately a judgment on the severity
of risks based on the measurement results.

[0007] As described above, the decrease in the amount of
water in a subject’s body is related closely to the capacity to
regulate the body temperature. Measurers thus need to make
ajudgment on a severity of the risk based comprehensively on
a decrease of the amount of body water and other pieces of
living body information.

[0008] Moreover, after having assessed the decrease in the
water in a subject’s body from measurement results, a mea-
surer, such as a nurse or a care person, still needs to determine
whether it is ascribable to the subject himself/herself or the
surroundings. A typical body water meter for measuring the
amount of water in a subject’s body simply provides a mea-
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surer with a current measurement result, but the measurer
needs to know the amount of water in a subject’s body in a
normal condition to make comprehensive determination.
[0009] The embodiments described herein address the
above disadvantages with an objective of determining the
condition of a subject comprehensively on the basis of a
measurement result of a body water meter.

Solution to the Problem

[0010] To achieve the above objective, embodiments of a
body water meter provide a configuration described below.
[0011] The body water meter, which measures an amount
of water in a subject’s body, includes direction means and
output means. The direction means, when the data of amount
of water is acquired through measurement of the amount of
water in the subject’s body, directs a server that manages data
regarding pieces of living body information on the subject to
search for another piece of data acquired through measure-
ment of one of the pieces of living body information on the
subject other than the amount of water, the other piece of data
satisfying a predetermined measurement condition. The out-
put means outputs a message indicating a condition of the
subject which is determined on the basis of both the water
amount data and the other piece of data on the subject, which
has been received in response to the direction from the direc-
tion means.

Advantageous Effects

[0012] The embodiments make it possible to determine the
condition of a subject comprehensively on the basis of a
measurement result of the body water meter.

[0013] The other features and advantages of the embodi-
ments will become apparent from the following description
with reference to the accompanying drawings. The same ref-
erence numerals are given to identical or similar constituent
elements in the drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0014] Theaccompanying drawings thatare included inthe
description and constitute a part of the description illustrate
the embodiments described herein, and are used to explain the
features of the embodiments together with the description
provided herein.

[0015] FIG. 1 is a view illustrating an embodiment of the
exterior configuration of the body water meter 100.

[0016] FIG. 2 is a view illustrating the functional configu-
ration of the body water meter 100.

[0017] FIG. 31is a diagram used to explain the measurement
circuit in the body water meter 100.

[0018] FIG. 4isa view illustrating an overall configuration
of a management system including the body water meter 100.
[0019] FIG. 5A is a flowchart of the processing through
which the body water meter 100 measures and determines the
amount of water in a patient’s body.

[0020] FIG. 5B is a flowchart of the processing through
which the body water meter 100 measures and determines the
amount of water in a patient’s body.

[0021] FIG. 6A is a flowchart of the processing through
which a body water meter 100 measures and determines the
amount of water in a patient’s body.

[0022] FIG. 6B is a flowchart of the processing through
which the body water meter 100 measures and determines the
amount of water in a patient’s body.
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[0023] FIG. 7A is a flowchart of the processing through
which a body water meter 100 measures and determines the
amount of water in a patient’s body.

[0024] FIG. 7B is a flowchart of the processing through
which the body water meter 100 measures and determines the
amount of water in a patient’s body.

[0025] FIG. 8is a view illustrating an overall configuration
of a management system including a body water meter 100.
[0026] FIG.9is a view illustrating an overall configuration
of a management system including a body water meter 100.

DESCRIPTION

[0027] Some embodiments will be explained below with
reference to the accompanying drawings. The embodiments
described below are examples and thus undergo various tech-
nical limitations. The scope of the embodiments is, however,
not limited to these embodiments unless there is any descrip-
tion being limited in the following explanation.

1. Exterior Configuration of Body Water Meter

[0028] FIG. 1 is a view illustrating an exemplary exterior
configuration of a body water meter 100. The body water
meter 100 detects the amount of water in the subject’s body
by supplying an electrical signal to a sensor 121 that is in
contact with the armpit skin, or the outer surface, of a subject
and senses a physical characteristic according to the electrical
signal from the sensor 121. More specifically, the body water
meter 100 can measure the capacitance of the subject as the
physical characteristic (data regarding the water in the living
body), thereby detecting the wetness of the armpit skin and
calculating the amount of water in the body.

[0029] As illustrated in FIG. 1, the body water meter 100
includes a main body section 110 and an insert section 120.
The main body section 110 forms a linear shape on the whole
and includes an upper face 114, a lower face 115, and side
faces 116 and 117, all of which are substantially parallel to the
long axis (not illustrated) of the main body section 110. The
main body section 110 has a housing that is provided with
various user interfaces disposed on its surface and accommo-
dates an electronic circuit that calculates the amount of water
in the body.

[0030] Exemplary user interfaces illustrated in FIG. 1
include a power switch 111 and a display 112. The power
switch 111 is disposed in a recess of a rear end surface 113 of
the main body section 110. The configuration in which the
power switch 111 is disposed in the recess can prevent erro-
neous operations of the power switch 111. When the power
switch 111 is turned on, a power source 211 (see FIG. 2) that
will be described below starts supplying electricity to indi-
vidual units in the body water meter 100, causing the body
water meter 100 to enter an operating state.

[0031] The display 112 is disposed on the side face 117 of
the main body section 110 at a somewhat forward position
along the long axis. When a measurer holds a gripping region
118 to measure the amount of water in a subject with the body
water meter 100, the display 112 is not covered completely
with the measurer’s hand (the measurer can view the display
112 while holding the body water meter 100).

[0032] Thedisplay 112 shows a current measurement result
131 ofthe amount of water. In addition, the display 112 shows
a preceding measurement result 132 for reference. A battery
display part 133 shows the remaining power level of the
battery (the power source 211 in FIG. 2). If the body water
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meter 100 acquires an invalid measurement result or detects a
measurement errot, the display 112 shows “E” and notifies a
user of the detection of the measurement error. Letters and the
like shown by the display 112 can be oriented correctly with
the upper face 114 and lower face 115 of the main body
section 110 facing upward and downward, respectively.
[0033] The insert section 120, in the body water meter 100,
forms a slightly and downwardly curved shape, on the whole,
with respect to the main body section 110, and includes an
upper face 124 and a lower face 125 each having a curved
surface. This insert section 120 has a tip surface 122 (that is an
end surface opposite the rear end surface 113) provided with
a sensor 121 retained slidably.

[0034] The sensor 121 has a contact surface 123 disposed
substantially parallel to the tip surface 122. This sensor 121 is
biased in the direction of an arrow 1415 (e.g., at a force of
about 150 gf) by a spring (not illustrated) so that it can be
reliably pressed against the skin while in contact with it.
When the entire contact surface 123 in the sensor 121 is
pressed evenly against the armpit skin of the subject, and the
sensor 121 is thereby slid by a predetermined distance (e.g., 1
mm to 10 mm, and 3 mm in this embodiment) in the direction
of an arrow 141a (in a direction substantially orthogonal to
the tip surface 122, or in a direction of the normal to the tip
surface 122), the body water meter 100 is configured to start
the measurement (the direction of the arrow 141a is referred
to below as a slide direction).

[0035] More specifically, after the user turns on the power
switch 111, to set the body water meter 100 in an operating
state, when the sensor 121 is pressed in the direction of the
arrow 141a by at least a predetermined distance, the body
water meter 100 starts measuring the amount of water. In
other words, after the user turns on the power switch 111 to set
the body water meter 100 in an operating state, when the
sensor 121 senses that the entire contact surface 123 is
pressed evenly against the subject’s armpit at a predetermined
load (e.g., 20 gf to 200 gf, more preferably 100 gf to 190 gf,
and 150 gf in this embodiment), the body water meter 100
starts measuring the amount of water. This mechanism
enables the contact surface 123 in the sensor 121 to make
contact with an armpit at a constant load during the measure-
ment.

2. Functional Configuration of Body Water Meter 100

[0036] Next, the functional configuration of the body water
meter 100 will be described. FIG. 2 is a block diagram of the
functional configuration of the body water meter 100.
[0037] In FIG. 2, a controller 201 includes a Central Pro-
cessing Unit (CPU) 202 and a memory 203; the CPU 202
executes programs stored in the memory 203, performing
various controls in the body water meter 100.

[0038] For example, the CPU 202 controls the displaying
operation of the display 112 and the driving of a buzzer 222
and an LED lamp 223, measures the amount of water (e.g., the
capacitance in this embodiment), and determines the mea-
surement result, all of which will be described later with
reference to the flowcharts of FIGS. 5A and 5B. The memory
203 can include a nonvolatile memory and a volatile memory;
the nonvolatile memory can be used as a program memory
and the volatile memory can be used as a working memory of
the CPU 202.

[0039] The power source 211 includes a replaceable or
rechargeable battery and supplies electricity to the individual
units in the body water meter 100. A voltage regulator 212
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applies a constant voltage (e.g., 2.3 V) to the controller 201
and other units. A battery detector 213 detects a remaining
battery level on the basis of the voltage of the power source
211 and notifies the controller 201 of the detection result. The
controller 201 controls the display shown in the battery dis-
play part 133 on the basis of a battery level detection signal
from the battery detector 213.

[0040] When the power switch 111 is depressed, the power
source 211 starts supplying electricity to the individual units.
Then, when the controller 201 detects that a user keeps
depressing the power switch 111 for at least one second, it
maintains the electricity that the power source 211 supplies to
the individual units, setting the body water meter 100 in an
operating state. When the sensor 121 is pressed in the direc-
tion of the arrow 1414 by at least a predetermined distance, a
measurement switch 214 is turned on (in this case, the sensor
121 functions as a pressure detector that detects the depres-
sion). When the sensor 121 is pressed in the direction of the
arrow 141« by at least a predetermined distance, the control-
ler 201 starts measuring the amount of water. To reduce the
consumption of the electricity from the power source 211,
when the body water meter 100 has not started measuring the
amount of water for two minutes since it was set in an opet-
ating state, the controller 201 automatically powers off the
body water meter 100.

[0041] A measurement circuit 221, which is connected to a
water amount detector 225, measures capacitances. FIG. 3 is
a diagram of an exemplary configuration of the measurement
circuit 221. As illustrated in FIG. 3, inverters 301 and 302,
resistors 303 and 304, and a subject’s capacitance 310 con-
figure a CR oscillation circuit. The controller 201 calculates
the subject’s capacitance 310 by measuring the oscillating
frequency of an output signal 305 since the oscillating fre-
quency of the output signal 305 changes depending on the
subject’s capacitance 310.

[0042] Referring back to FIG. 2, a communication unit 215
wirelessly transmits the measured water amount data to a
server (not illustrated). In addition, the communication unit
215 acquires, from the server as appropriate, other pieces of
living body information and the measurement results of other
patients.

[0043] The display 112 provides a display having been
described with reference to FIG. 1 under the control of the
controller 201. The buzzer 222 sounds when the body water
meter 100 starts and/or completes the measurement of the
amount of water, informing a user that the measurement has
started or been completed. The LED lamp 223 also fulfills the
same informing function as the buzzer 222. More specifically,
the LED lamp 223 illuminates when the body water meter 100
starts or completes the measurement of the amount of water,
informing a user that the measurement has started or been
completed. A clocking unit 224 operates by virtue of the
electricity received from the power source 211 independently
of on/off-state of the body water meter 100, and informs the
controller 201 of what time it is when the body water meter
100 is in an operating state.

3. Overall Configuration of Management System

[0044] Next, a description will be given of an overall con-
figuration of a management system that manages various
pieces of living body information including the amount of
water ina subject’s body, which thebody water meter 100 has
measured.
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[0045] FIG. 4is a view illustrating an overall configuration
of a management system 400 including the body water meter
100. In FIG. 4, the reference numeral 410 denotes a server
installed in, for example, a nurse station in a medical facility
such as a hospital in which nurses and other medical staff
members are working. This server 410 manages the living
body information regarding inpatients.

[0046] The server 410 stores the living body information in
a database 420 in relation to patients identifiers (IDs); the
living body information is acquired from various living body
information measuring devices including a body water meter
and a thermometer, and the patients IDs serve as identifiers
for use in identifying patients. The reference numeral 421 in
the database 420 denotes patient IDs, and the reference
numerals 422 and 423 therein are identifiers for use in iden-
tifying living body information measuring devices. More spe-
cifically, the reference numeral 422 denotes body water meter
IDs and the reference numeral 423 thermometer 1Ds.

[0047] In the example in FIG. 4, different body water
meters and thermometers are assumed to be used for different
patients; however, the present invention is not limited to this
configuration and a single living body information measuring
device such as a body water meter or a thermometer may be
shared among a plurality of patients.

[0048] The reference numerals 424 and 425 each denote
living body information acquired by living body information
measuring devices. More specifically, the reference numeral
424 denotes water amount data acquired by body water
meters 100; the reference numeral 425 denotes body tempera-
ture data acquired by thermometers. Each of the water
amount data 424 and the body temperature data 425 contains
a measurement date and time and the measurement results in
relation to each other.

[0049] The database 420 has been described regarding a
case where body water meters and thermometers are used as
living body information measuring devices; however, the
present invention is not limited to this set of measurement
devices or results and the database 420 may be configured to
manage measurement results acquired by other types of living
body information measuring devices.

[0050] The communication unit 215, described above, in
the body water meter 100, can communicate with the server
410 to transmit or receive various types of data. For example,
the body water meter 100 can be configured to receive the
inputting of the patient ID of a subject prior to a measurement.
When the body water meter 100 that has received the input-
ting of the patient ID measures the amount of water, the body
water meter 100 adds the patient ID and measurement date
and time to the measurement result and then transmits them to
the server 410.

[0051] When the server 410 receives the measurement
result from the body water meter 100, the server 410 relates
this received measurement result to the measurement date and
time and then stores them within a region of the database 420
corresponding to the patient ID contained therein.

[0052] The body water meter 100 is equipped with a func-
tion of, after having measured the amount of water in a sub-
ject’s body, directing the server 410 to search for the latest
body temperature data on this subject. For that purpose, the
body water meter 100 transmits a body temperature data
search command together with the patient ID.

[0053] When the server 410 receives the body temperature
data search command from the body water meter 100, the
server 410 searches the database 420 for the body temperature
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data that corresponds to the patient ID contained in the body
temperature data search command and that contains a mea-
surement date and time satisfying a predetermined measure-
ment condition. Then, the server 410 transmits the search
result to the body water meter 100. On the basis of the
acquired water amount data and the body temperature data
contained in the received search result, the body water meter
100 determines the condition of the subject comprehensively.

4. Process of Measuring and Determining Amount of Water
Using Body Water Meter

[0054] A description will now be given of an operation (a
process of measuring and determining the amount of water)
performed by the body water meter 100, configured above,
with reference to the flowcharts in FIGS. 5A and 5B.

[0055] When the power switch 111 is turned on, the body
water meter 100 starts the process of measuring and deter-
mining the amount of water, as shown in FIGS. 5A and 5B.
[0056] At step S501, a measurer, such as a nurse, inputs the
patient ID of a subject to the body water meter 100. At step
S502, the body water meter 100 receives the patient ID that
has been input at step S501.

[0057] At step S503. the measurer performs a process of
measuring the amount of water in a subject’s body by bring-
ing an end 123 of the body water meter 100 into contact with
the subject’s armpit. After the measurer has completed the
process of measuring the amount of water, the display 112
shows the measurement result, at step S504. Then, the pro-
cessing proceeds to step S505, and the communication unit
215 wirelessly transmits the measurement result to the server
410 together with the patient ID, recognized at step S502, and
the measurement date and time.

[0058] At step S506, the controller 201 determines whether
the water amount data acquired through the measurement of
the amount of water at step S503 is equal to or less than a
preset value (e.g., 35%). If the water amount data is deter-
mined to be equal to or less than the preset value at step S506,
the processing proceeds to step S511, in FIG. 5B. If the water
amount data is determined to exceed the preset value at step
S506, the body water meter 100 concludes the process of
measuring and determining the amount of water.

[0059] At step S511 in FIG. 5B, the communication unit
215 transmits a body temperature data search command to the
server 410 together with the patient ID. When the server 410
receives the body temperature data search command, the
server 410 searches the database 420 for body temperature
data that is stored in relation to the patient ID contained in the
search command and that has been acquired within a prede-
termined period of time (24 hours) before the current time. If
the server 410 extracts the body temperature data through the
search process, the server 410 transmits the extracted body
temperature data to the body water meter 100 as a search
result.

[0060] At step S512, the controller 201 determines whether
the body temperature data that has been acquired within the
past predetermined period of time is equal to or more than a
preset value (threshold), such as 37° C., on the basis of the
search result received from the server 410. If the body tem-
perature datais determined to be less than 37° C. at step S512,
the processing proceeds to step S515, and then the display
112 shows the received body temperature data in addition to
already showing the water amount data. After that, the body
water meter 100 concludes the process of measuring and
determining the amount of water.
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[0061] If the body temperature data is determined to be
equal to or more than 37° C. at step S512, the processing
proceeds to step S513. In the case where the water amount
data on the subject is 35% or below and the body temperature
datais 37° C. or above, the body water meter 100 determines
that this subject is in a potentially serious condition, at step
S513. At step S514, the body water meter 100 outputs a
message (warning) that the subject is in a potentially serious
condition. The above threshold may be varied as appropriate
in steps 0f0.1° C. depending on a subject type (e.g., an elderly
person, infant, etc.). Furthermore, the threshold may be set in
accordance with the normal body temperature of each subject
which has been measured in advance.

[0062] At step S515, the display 112 shows the body tem-
perature data in addition to already showing the water amount
data. After that, the body water meter 100 concludes the
process of measuring and determining the amount of water. If
the subjectis suspected of having an infection, the display 112
may output a message that he/she is suspected of having an
infection, in addition to the water amount data and the body
temperature data. Alternatively, the body water meter 100
may tie information that a subject is suspected of having an
infection to the water amount data or the body temperature
data, and then store them.

[0063] As is evident from the above description, a body
water meter 100 can be configured to, if a measurement result
is equal to or less than a preset value, access a server and refer
to the latest body temperature data on this subject. Moreover,
if the measurement result is equal to or less than the preset
value and the latest body temperature data on the subject is
equal to or more than a preset value, the body water meter 100
is configured to output a message that the subject is in a
potentially serious condition.

[0064] As described above, a body water meter 100 reflects
body temperature data in living body information other than
water amount data, making it possible to determine the con-
dition of a subject comprehensively.

[0065] The embodiments described above employ the con-
figuration in which only if the measurement result of a subject
is at a preset value or less, a body water meter accesses a
server and refers to the body temperature data on the subject;
however, the present invention is not limited to this configu-
ration. For example, first a body water meter may refer to the
body temperature data on a subject and then measure the
amount of water in the subject’s body. Subsequently, after
having completed the measurement of the amount of water,
the body water meter may determine the condition of the
subject comprehensively and swiftly. Details of additional or
alternative embodiments will be described below. It should be
noted that the following description will focus on differences
from the above embodiments.

[0066] FIGS. 6A and 6B are flowcharts of the processing
through which a body water meter 100 measures and deter-
mines the amount of water.

[0067] When a power switch 111 is turned on, the body
water meter 100 according to this embodiment starts the
process of measuring and determining the amount of water, as
shown in FIGS. 6A and 6B.

[0068] At step S601, a measurer, such as a nurse, inputs the
patient ID of a subject to the body water meter 100. At step
S602, the body water meter 100 receives the patient ID that
has been input at step S601.

[0069] At step S603, a communication unit 215 transmits a
body temperature data search command to a server 410
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together with the patient ID. When the server 410 receives the
body temperature data search command, it searches a data-
base 420 for the body temperature data that is stored in rela-
tion to the patient ID contained the search command and that
has been acquired within a predetermined period of time (24
hours) before the current time.

[0070] Ifthe server 410 extracts the body temperature data
through the search process, the server 410 transmits the
extracted body temperature data to the body water meter 100
as a search result. At step S604, the communication unit 215
receives the body temperature data transmitted from the
server 410, as the search result.

[0071] At step S605, a measurer performs a process of
measuring the amount of water in the subject’s body by
bringing an end 123 of the body water meter 100 into contact
with the subject’s armpit. After the measurer has completed
the process of measuring the amount of water, the display 112
shows the measurement result at step S606. The processing
subsequently proceeds to step S607, and the communication
unit 215 wirelessly transmits the measurement result to the
server 410 together with the patient 1D, recognized at step
S602, and the measurement date and time.

[0072] Atstep S611, the controller 201 determines whether
the body temperature data that has been acquired from the
server 410 as the search result at step S604 is equal to or more
than 37° C. If the body temperature data is determined to be
less than 37° C. at step S611, the processing proceeds to step
S615, and then the display 112 shows the received body
temperature data in addition to already showing the water
amount data. After that, the body water meter 100 concludes
the process of measuring and determining the amount of
water.

[0073] If the body temperature data is determined to be
equal to or more than 37° C. at step S611, the processing
proceeds to step S612. At step S612, the controller 201 deter-
mines whether the water amount data acquired through the
measurement of the amount of water at step S605 is equal to
or less than a preset value (e.g., 35%).

[0074] Ifthe water amount data is determined to exceed the
preset value at step S612, the processing proceeds to step
S615. Then, the display 112 shows the received body tem-
perature data in addition to already showing the water amount
data. After that, the body water meter 100 concludes the
process of measuring and determining the amount of water.

[0075] Ifthe water amount data is determined to be equal to
or more than the preset value at step S612, the processing
proceeds to step S613. In the case where the water amount
data on the subject is 35% or below and the body temperature
data is 37° C. or above, the body water meter 100 determines
that this subject is in a potentially serious condition, at step
S613.

[0076] At step S614, the body water meter 100 outputs a
message that the subject is in a potentially serious condition.
At step S615, the display 112 shows the received body tem-
perature data in addition to already showing the water amount
data.

[0077] As is evident from the above description, a body
water meter 100 can be configured to, before measuring the
amount of water in a subject’s body, access a server and refer
to the latest body temperature data on this subject. Moreover,
ifthe measurement result of the amount of water is equal to or
less than a preset value and the latest body temperature data
on the subject is equal to or more than a preset value, the body
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water meter 100 may be configured to output a message
promptly that the subject is in a potentially serious condition.
[0078] As described above, a body water meter 100 reflects
body temperature data in living body information other than
water amount data, making it possible to determine the con-
dition of a subject comprehensively.

[0079] Theembodiments described above are configured to
require the inputting of a patient ID; however, the present
invention is not limited to this configuration. For example, in
the case where different body water meters are used for dif-
ferent patients and the server 410 stores patient IDs in relation
to corresponding body water meter IDs, a measurer can mea-
sure the amounts of water without inputting patient IDs. In
this case, each body water meter is configured to transmit a
measurement result containing water amount data, measure-
ment date and time, and body water meter ID.

[0080] Theembodiments described above are configured to
determine the condition of a subject comprehensively from
both water amount data and body temperature data. The
present invention is, however, not limited to this configura-
tion. For example, embodiments may be configured to deter-
mine whether the water amount data on a subject differs from
typical water amount data and, if it differs, further determine
whether this difference is ascribable to the subject or his/her
surroundings. Details of this embodiment will be described
below.

[0081] FIGS. 7A and 7B are flowcharts of the processing
through which a body water meter 100 measures and deter-
mines the amount of water.

[0082] When a power switch 111 is turned on, the body
water meter 100 starts the process of measuring and deter-
mining the amount of water, as shown in FIGS. 7A and 7B.
[0083] At step S701, a measurer, such as a nurse, inputs the
patient ID of a subject to the body water meter 100. At step
S702, the body water meter 100 receives the patient ID that
has been input at step S701.

[0084] At step S703, the measurer performs a process of
measuring the amount of water in a subject’s body by bring-
ing an end of the body water meter 100 into contact with the
subject’s armpit. After the measurer has completed the pro-
cess of measuring the amount of water, a display 112 shows
the measurement result at step S704. Then, the processing
proceeds to step S705, and the communication unit 215 wire-
lessly transmits the measurement result to a server 410
together with the patient ID, recognized at step S702, and the
measurement date and time.

[0085] At step S706, a controller 201 directs the server 410
to search for water amount data that contains a patient 1D
identical to the patient ID having been transmitted at step
S705 and that was acquired on the preceding day (measured
on the preceding day) (transmits preceding day’s water
amount data search command).

[0086] When the server 410 receives the preceding day’s
water amount data search command from the body water
meter 100, the server 410 searches a database 420 and then
transmits the search result to the body water meter 100. More
specifically, the server 410 searches the database 420 for
water amount data that contains a patient 1D identical to the
patient ID contained in the preceding day’s water amount data
search command and that was acquired on the preceding day.
Then, the server 410 wirelessly transmits this search result to
the body water meter 100.

[0087] Atstep S707,the controller 201 compares the search
result (the water amount data containing the identical patient
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ID and acquired on the preceding day) received from the
server 410 with the current measurement result (the water
amount data acquired at step S703).

[0088] At step S708, the controller 201 determines
whether, as the result of the comparison at step S707, the ratio
of the preceding day’s water amount data to the current water
amount data is equal to or more than a preset proportion (e.g.,
50).

[0089] Ifthedeterminationresultatstep S708 indicates that
the ratio is less than the preset proportion, the body water
meter 100 concludes the process of measuring and determin-
ing the amount of water. If the determination result at step
S708 indicates that the ratio is equal to or more than the preset
proportion, the processing proceeds to step S711 (FIG. 7B).
[0090] At step S711, the controller 201 directs the server
410 to search for the water amount data on other patients
belonging to the same group as the current subject (transmits
other patients’ water amount data search command).

[0091] The expression “other patients belonging to the
same group as the current subject” refers to other patients
present in the same surroundings as the current subject, such
as in the same hospital room or on the same floor. Patients
belonging to the same group are assigned the same group 1D
[not shown] in the database 420. The respective pieces of
water amount data on the other patients contain today’s mea-
surement results and preceding day’s measurement results of
the other patients.

[0092] Inresponse to the other patients’ water amount data
search command transmitted at step S711, the server 410
searches for today’s measurement results and the preceding
day’s measurement results of the water amount data on the
other patients who belong to the group with the patient ID
transmitted at step S705. Then, the server 410 transmits the
search result (the respective pieces of water amount data on
the other patients in the same group) to the body water meter
100.

[0093] At step S712, the controller 201 calculates the dif-
ference between the preceding day’s water amount data and
today’s water amount data of each of the other patients, on the
basis of the search result received from the server 410.
[0094] At step S713, the controller 201 counts the number
of patients for which the differences calculated at step S712
are equal to or more than a preset proportion (e.g., 5%). At
step S714, the controller 201 determines whether the number
of patients counted at step S713 accounts for a preset amount
(e.g. at least 50%) of the total number of patients in the same
group.

[0095] If the number of patients counted is determined not
to account for at least 50% of the total at step S714, the
processing proceeds to step S716. In this case, the controller
201 determines that the marked difference between the cur-
rent measurement result and preceding day’s measurement
result of the subject is ascribable to the subject.

[0096] If the number of patients counted is determined to
account for at least 50% at step S714, the processing proceeds
to step S715. In this case, the controller 201 determines that
the marked difference between the current measurement
result and preceding day’s measurement result of the subject
is ascribable to the surroundings of the subject. Then, the
body water meter 100 outputs a message that encourages an
improvement in the surroundings.

[0097] Forexample, if the measurement result of patients in
the same hospital room varies in such a way that the amount
of water in their bodies decreases uniformly, the controller
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201 determines that their surroundings are problematic, such
as excessively hot or dry, and no problem lies in the subject
accordingly. In this case, a measurer can protect the patient
from undergoing dehydration or some other disease by
improving the surroundings.

[0098] After having completed the process at step S715 or
S716, the body water meter 100 concludes the process of
measuring and determining the amount of water.

[0099] As is evident from the above description, a body
water meter 100 can be configured to, after having completed
the measurement of the amount of water in a subject’s body,
access a server and calculate the difference from a preceding
day’s measurement result. Moreover, the body water meter
100 can be configured to, if the difference from the preceding
day’s measurement result is equal to or higher than a preset
proportion, access the server again and calculate the differ-
ences between the preceding day’s measurement results and
today’s measurement results of other patients who belong to
the same group as the subject.

[0100] The body water meter 100 can be configured to
determine whether the difference in the measurement result
of the subject is ascribable to the subject or the subject’s
surroundings. Ifthe body water meter 100 determines that the
surroundings are problematic, the body water meter 100 is
configured to output a message about the problem to a mea-
surer.

[0101] Consequently, the body water meter 100 enables a
measurer to determine comprehensively the measurement
results of subjects and treat the subjects appropriately.

[0102] The embodiments described above are configured
such that a body water meter 100 communicates directly with
a server 410; however, the present invention is not limited to
this configuration. For example, one embodiment may be
configured such that fixed terminals assigned to respective
patients in hospital rooms and connected to a server commu-
nicate with a body water meter.

[0103] FIG. 8 illustrates an overall configuration of a man-
agement system 800 including a body water meter 100. In
FIG. 8, the reference numeral 810 denotes a server installed
in, for example, a nurse station in a medical facility such as a
hospital in which nurses and other medical staff members are
working. This server 810 manages the living body informa-
tion regarding inpatients.

[0104] The server 810 fulfills the same function as the
server 410 having been described in conjunction with FIG. 4.
The management system 800 includes dedicated fixed termi-
nals arranged one-to-one for patients in hospital rooms. A
database 820 contains terminal IDs (822) for use in identify-
ing the fixed terminals and patient [Ds (421) for use in iden-
tifying the patients corresponding to the fixed terminals; the
terminal IDs (822) and the patient IDs (421) are related to
each other.

[0105] The server 810 identifies from which fixed terminal
water amount data or body temperature data is transmitted,
thereby finding with which patient this water amount data or
body temperature data is associated. Then, the server 810
stores the water amount data or body temperature data in a
predetermined region in the database 820.

[0106] The reference numerals 831 to 834 denote fixed
terminals that correspond one-to-one to patients in hospital
rooms, and installed and fixed, for example, near beds. These
fixed terminals 831 to 834 each have a unique terminal ID and
are managed in the database 820 as described above.
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[0107] The fixed terminals 831 to 834 have the same func-
tion. For example, when the body water meter 100 that has
completed the measurement of the amount of water is posi-
tioned close to the fixed terminal 831, the fixed terminal 831
communicates with the body water meter 100, receiving a
measurement result therefrom. The fixed terminal 831 then
transmits the received measurement result to the server 810
together with a terminal ID.

[0108] When the body water meter 100 is positioned close
to the fixed terminal 831 while outputting a predetermined
command, such as a body temperature data search command,
the fixed terminal 831 receives this command therefrom. The
fixed terminal 831 then transmits the received command to
the server 810 together with the terminal ID. When the fixed
terminal 831 receives a search result from the server 810, the
server 810 transmits this search result to the body water meter
100.

[0109] As is evident from the above description, a manage-
ment system includes: dedicated fixed terminals that corre-
spond one-to-one to patients in hospital rooms; and a body
water meter that communicates with the fixed terminal. This
configuration allows for the same processing as the foregoing
embodiments and can produce the same effects.

[0110] The embodiment described above is configured
such that dedicated fixed terminals are installed one-to-one
for patients in hospital rooms; however, the present invention
is not limited to this configuration. One embodiment may be
configured such that a nurse or medial staff member may
carry a dedicated terminal with him/her.

[0111] FIG. 9 illustrates an overall configuration of a man-
agement system 900 including a body water meter 100. In
FIG. 9, the reference numeral 910 denotes a server installed
in, for example, a nurse station in a medical facility such as a
hospital in which nurses and other medical staff members are
working. This server 910 manages the living body informa-
tion regarding inpatients.

[0112] The server 910 fulfills the same function as the
server 410 having been described in conjunction with FIG. 4.
The management system 900 is, however, configured such
that each nurse or staff member carries a mobile terminal 930.
First, a nurse or staff member inputs the patient ID of a subject
to the mobile terminal 930, and then the body water meter 100
inputs the measurement result of living body information
thereto. This process allows the mobile terminal 930 to trans-
mit various pieces of living body information containing
patients ID to the server 910. A database 920 stores a patient
1D (421) and pieces of living body information (424 and 425)
in relation to one another.

[0113] The reference numeral 930 denotes a mobile termi-
nal, which is cartied by each nurse or staff member who
moves around hospital rooms. For example, the nurse inputs
the patient ID of a subject to the mobile terminal 930 and then
measures the amount of water in the subject’s body with the
body water meter 100. Then, when the mobile terminal 930
receives, from the body water meter 100, the measurement
result of the amount of water measured by the body water
meter 100, the mobile terminal 930 adds the input patient ID
to the measurement result and transmits the data to the server
910.

[0114] When the mobile terminal 930 receives various
commands, including a body temperature data search com-
mand, from the body water meter 100, the mobile terminal
930 adds a patient ID to these commands and transmits them
to the server 910. In addition, when the mobile terminal 930
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receives search results from the server 910, the mobile termi-
nal 930 transmits them to the body water meter 100.

[0115] Asis evident from the above description, a manage-
ment system, which is configured such that a nurse or some
other medical staff member carries a mobile terminal that
receives a measurement result from a body water meter,
allows for the same processing as the foregoing embodiments
and can produce the same effects.

[0116] The embodiment above is configured such that a
mobile terminal 930 functions as a relay that connects a body
water meter 100 to a server 910; however, the present inven-
tion is not limited to this configuration. For example, the
mobile terminal 930 may be configured to perform the pro-
cess at step S506 and subsequent processes in FIG. 5A, the
process at step S611 and subsequent processes in FIG. 6B, or
the process at step S706 and subsequent processes in F1IG. 7A.
[0117] Some of the embodiments above have been
described regarding the case where body temperature data is
acquired as another piece of living body information. How-
ever, another piece of living body information for use in
determining comprehensively the measurement result of the
amount of water in a living body is not limited to body
temperature data. For example, arterial oxygen saturation
(SpO,) may be acquired in addition to or instead of body
temperature data.

[0118] The present invention is not limited the foregoing
embodiments and can be modified and varied in various ways
without departing from the spirit and scope of the invention.
Therefore, the following claims are appended to disclose the
scope of the invention.

1. A body water meter that measures an amount of water in
a subject’s body, the body water meter comprising:

direction means for, when water amount data is acquired

through the measurement of the amount of water in the
subject’s body, directing a server that manages data
regarding pieces of living body information on a subject
to search for other data acquired through measurement
of living body information on the subject other than the
amount of water, the other data satisfying a predeter-
mined measurement condition; and

output means for outputting a message indicating a condi-

tion of the subject which is determined on the basis of
both the water amount data and the other data.

2. The body water meter according to claim 1, wherein the
other data is body temperature data acquired through mea-
surement of a body temperature of the subject.

3. The body water meter according to claim 2, wherein
when the water amount data is equal to or less than a first
preset value, the direction means directs the search for the
body temperature data.

4. The body water meter according to claim 3, wherein the
direction means directs the search for the body temperature
data that had been measured within a predetermined period of
time before a measurement date and time at which the water
amount data was measured.

5. The body water meter according to claim 4, wherein
when the water amount data is equal to or less than the first
preset value and the body temperature data is equal to or more
than a second preset value, the output means outputs a mes-
sage that the subject is in a potentially serious condition.

6. The body water meter according to claim 5, further
comprising:

reception means for receiving an identifier for use in iden-

tifying the subject; and
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transmission means for transmitting the identifier received
by the reception means in relation to the water amount
data acquired through the measurement of the amount of
water in the subject’s body.

7. A terminal that communicates with a body water meter
that measures an amount of water in a subject’s body, the
terminal comprising;

direction means for, when receiving, from the body water
meter, water amount data acquired through a measure-
ment of the amount of water in the subject’s body, direct-
ing a server that manages pieces of living body informa-
tion on a subject to search for other data acquired
through measurement of living body information on the
subject other than the amount of water, the other satis-
fying a predetermined measurement condition; and

output means for outputting a message indicating a condi-
tion of the subject which is determined on the basis of
both the water amount data and the other data on the
subject.

8. A body water meter that measures an amount of water in

a subject’s body, the body water meter comprising:
ameasurement circuit to measure a first amount of water in
the subject’s body;
a communication Unit in communication with a server, the
communication unit operable to:
transmit water amount data to the server;
transmit search direction to the server; and
receive water amount data from the server;
a processor in communication with the measurement cit-
cuit and the communication circuit, the processor opet-
able to:
receive the measurement from the measurement circuit;
determine the first water amount data amount based on
the measurement;

provide a the first water amount data to the communica-
tion circuit to transmit to the server;

provide a first direction to the communication circuit to
transmit the server, wherein the first direction directs
the server to search for second water amount data, the
second water amount data being water amount data
that had been measured before a measurement date on
which the first water amount data was measured;

determine whether a difference between the first water
amount data and the second water amount data is
equal to or more than a preset value;

when the difference between the first water amount data
and the second water amount data is equal to or more
than a preset value, provide a second direction to the
communication circuit to transmit the server, wherein
the second direction directs the server to search for
third water amount data and fourth water amount data,
wherein the third water amount data is water amount
data associated with at least one other subject belong-
ing to a same group as the subject, and wherein the
third water amount data is measured on a same day as
the measurement the first water amount data, wherein
the fourth water amount data is water amount data that
had been measured before a measurement date on
which the third water amount data was measured,

determine whether a second difference between the third
water amount data and the fourth water amount data
received in response to the second direction is similar
to the difference between first water amount data and
the second water amount data; and
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adisplay in communication with the processor, the display
operable to:
when the second difference between the third water
amount data and the fourth water amount data
received in response to the second direction is similar
to the difference between first water amount data and
the second water amount data, a message that the
difference between the first water amount data and the
second water amount data is ascribable to surround-
ings of the subject.

9. A terminal that communicates with a body water meter
that measures the amount of water in a subject’s body, the
terminal comprising:

transmission means for, when receiving first water amount

data acquired through the measurement of the amount of
water in the subject’s body, transmitting the first water
amount data to a server;

first direction means for directing the server to search for

second water amount data, the second water amount data
being water amount data that had been measured before
ameasurement date on which the first water amount data
was measured;

second direction means for, when a different between the

first water amount data and the second water amount
data received in response to the direction from the first
direction means is equal to or more than a preset value,
directing the server to search for third water amount data
and fourth water amount data, the third water amount
data being water amount data on other subjects belong-
ing to the same group as the subject and being measured
on a day the same as the measurement date of the first
water amount data, the fourth water amount data being
water amount data that had been measured before a
measurement date on which the third water amount data
was measured; and

output means for, when one or more of the other subjects

for which a difference between the third water amount
data and the fourth water amount data received in
response to the direction from the second direction
means account for a preset proportion or more, output-
ting a message that a difference between the first water
amount data and the second water amount data on the
subject is ascribable to surroundings of the subject.

10. The body water meter according to claim 8, wherein the
processor is further operable to:

provide a third direction to the communication unit to

direct the server to search for other data acquired

through measurement of living body information on the

subject other than the amount of water, the other data

satisfying a predetermined measurement condition;
receive the other data; and

determine a condition of the subject based on both the

water amount data and the other data.

11. The body water meter according to claim 10, wherein
the display is further operable to output a message indicating
the condition of the subject.

12. The body water meter according to claim 11, wherein
the other data is body temperature data acquired through
measurement of a body temperature of the subject.

13. The body water meter according to claim 12, wherein,
when the water amount data is equal to or less than a first
preset value, the direction means directs the search for the
body temperature data.
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14. The body water meter according to claim 13, wherein
the direction means directs the search for the body tempera-
ture data that had been measured within a predetermined
period of time before a measurement date and time at which
the water amount data was measured.

15. The body water meter according to claim 14, wherein
when the water amount data is equal to or less than the first
preset value and the body temperature data is equal to or more
than a second preset value, the output means outputs a mes-
sage that the subject is in a potentially serious condition.

16. The body water meter according to claim 15, further
comprising:

reception means for receiving an identifier for use in iden-

tifying the subject; and

transmission means for transmitting the identifier received

by the reception means in relation to the water amount
data acquired through the measurement of the amount of
water in the subject’s body.

17. The terminal according to claim 7, wherein the other
data is body temperature data acquired through measurement
of a body temperature of the subject, and, wherein, when the
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water amount data is equal to or less than a first preset value,
the direction means directs the search for the body tempera-
ture data.

18. The terminal according to claim 17, wherein the direc-
tion means directs the search for the body temperature data
that had been measured within a predetermined period of time
before a measurement date and time at which the water
amount data was measured.

19. The terminal according to claim 18, wherein when the
water amount data is equal to or less than the first preset value
and the body temperature data is equal to or more than a
second preset value, the output means outputs a message that
the subject is in a potentially serious condition.

20. The terminal according to claim 19, further compris-
ing:

reception means for receiving an identifier for use in iden-

tifying the subject; and

transmission means for transmitting the identifier received

by the reception means in relation to the water amount
data acquired through the measurement of the amount of
water in the subject’s body.

I S S T



THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

kR ML IR

US20160073968A1

US14/819564

FREHRASH

BREHRASH

HRRE(EANR)AGE) RRERKSH

[#R] &% BB A KOYAMA MIYUKI
HONDA KEI
SEKINE YUUSUKE
KEBHA KOYAMA, MIYUKI
HONDA, KEI
SEKINE, YUUSUKE
IPCH %5 A61B5/00 A61B5/01
CPCH%E=
A61B5/0537
H AN FF Sk US10251609
I EheE Espacenet USPTO
BEGE)

RUEBENRGUETHARITHNEER 2 AHBEZHENRR. &
KINEZREANNKE , HIFEFARENRLRE, ZAEEK
&, HEYNEKERIKEREN , EREEXTHROXTENE
FEENBIENRSER | WERET N EX T XN REEWEE S MR
S8R, LKEMBZMENESRFNKE, AHEERHERNR
REHHE |, HERBIEKERENEE TREH EEEN S @EER
HIX R EY S —BIEEEN

patsnap

2016-03-17

2015-08-06

A61B5/7246 A61B5/4875 A61B5/01 A61B5/742 A61B5/0004 A61B5/7271 A61B5/746 A61B5/0008

120

INGERT SECTION

1o

4‘ MAIN BODY SECTION

I

141a

141b/12122
123

124

125

Mmooy M
[

T T

FRCEN: 30 oo

465 %



https://share-analytics.zhihuiya.com/view/deb8c21d-63d0-421d-96fa-a57fb2369958
https://worldwide.espacenet.com/patent/search/family/051390592/publication/US2016073968A1?q=US2016073968A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160073968%22.PGNR.&OS=DN/20160073968&RS=DN/20160073968

