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(57) ABSTRACT

An alarm notification apparatus includes an event detector for
monitoring vital information of a body, such as a blood pres-
sure and electrocardiogram, to check whether an anomalous
event has occurred to the body. A reliability evaluator evalu-
ates reliability of a result of detection of the anomalous event
in the event detector. A notifier selects at least one addressee
according to the reliability among plural predetermined
addressees, and notifies the selected addressee of occurrence
of the anomalous event. Preferably, a storage area is used for
storing error log data expressing a false detection of an
anomalous event in spite of non-occurrence of an anomalous
event. Assuming that the event detector detects the anomalous
event, the reliability evaluator obtains the reliability accord-
ing to the error log data. Thus, it is possible to reduce influ-
ence of the false detection due to measurement artifact.
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ALARM NOTIFICATION APPARATTUS,
SYSTEM AND METHOD FOR DIAGNOSTIC
MONITORING

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC 119
from Japanese Patent Application No. 2015-004119, filed 13
Jan. 2015, the disclosure of which is incorporated by refer-
ence herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an alarm notifica-
tion apparatus, system and method for diagnostic monitoring.
More particularly, the present invention relates to an alarm
notification apparatus, system and method for diagnostic
monitoring in which a detected anomalous event in a body
canbe notified suitably, and a false detection during operation
for the detection can be considered suitably in view of noti-
fication to an addressee.

[0004] 2. Description Related to the Prior Art

[0005] A medical computer system for supporting medical
services is suggested in the field of medical instruments. A
medical computer system of JP-A 2014-054391 and JP-A
2010-056895 has an alarm notification apparatus, which
monitors vital information (electrocardiogram, motion and
posture) of a patient body, and notifies a predetermined
addressee of alarm information upon detecting an anomalous
event in the body. JP-A 2010-056895 also discloses a struc-
ture for not notifying information in case possibility of false
detection is high even upon detecting an anomalous event.
[0006] However, wrong notification may occur in JP-A
2014-054391, as the automated detection of an anomalous
event cannot remove false detections. A staff member or
addressee of the wrong notification may perform wasteful
action for intervention to the body. The disclosure of JP-A
2010-056895 may decrease occurrence of false detections,
because of temporary interruption of the notification by esti-
mating possibility of false detections. However, a problem
arises with the construction of JP-A 2010-056895 in that
occurrence of an anomalous event may be missed, as
improper estimation of false detection may occur in spite of
an actual occurrence of an anomalous event, so that notifica-
tion is improperly interrupted.

SUMMARY OF THE INVENTION

[0007] In view of the foregoing problems, an object of the
present invention is to provide an alarm notification appara-
tus, system and method for diagnostic monitoring in which a
detected anomalous event in a body can be notified suitably,
and a false detection during operation for the detection can be
considered suitably in view of notification to an addressee.
[0008] In order to achieve the above and other objects and
advantages of this invention, an alarm notification apparatus
includes an event detector for monitoring vital information of
abody, to check whether an anomalous event has occurred to
the body. A reliability evaluator evaluates reliability of a
result of detection of the anomalous event in the event detec-
tor. A notifier selects at least one addressee according to the
reliability among plural predetermined addressees, and noti-
fies the selected addressee of occurrence of the anomalous
event.
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[0009] Preferably, a reference data storage area is used for
storing reference range data of a reference range of the vital
information. Assuming that the vital information from the
body becomes beyond the reference range, the event detector
detects the occurrence of the anomalous event to the body.
[0010] Preferably, an error storage area is used for storing
error log data expressing a false detection of an anomalous
event in spite of non-occurrence of the anomalous event.
Assuming that the event detector detects the anomalous
event, the reliability evaluator obtains the reliability accord-
ing to the error log data.

[0011] Preferably, the event detector outputs event record
data. The reliability evaluator acquires degree of coincidence
between the event record data and the error log data recorded
previously by comparison thereof, sets the reliability higher
according to lowness of the degree of coincidence, and sets
the reliability lower according to highness of the degree of
coincidence.

[0012] Preferably, the body is of a patient hospitalized in a
hospital facility.

[0013] Preferably, the plural addressees include first and
second addressees. The notifier performs notification to the
first addressee assuming that the reliability is lower than a
predetermined threshold for recognition, and performs noti-
fication to the first and second addressees assuming that the
reliability is equal to or higher than the threshold.

[0014] Preferably, the first addressee is an on-site user
present in a hospital facility, and the second addressee is an
off-site user absent from the hospital facility.

[0015] Preferably, furthermore, a recognition unit checks
whether a user terminal apparatus used by each one of the
addressees is on-line with a communication network of the
hospital facility, judges that the addressee is the on-site user
assuming that the user terminal apparatus is on-line with the
communication network, and judges that the addressee is the
off-site user assuming that the user terminal apparatus is
off-line from the communication network.

[0016] In another preferred embodiment, furthermore, a
recognition unit acquires a current location of each one of the
addressees from a user terminal apparatus used by the
addressee, judges that the addressee is the on-site user assum-
ing that the current location is inside the hospital facility, and
judges that the addressee is the off-site user assuming that the
current location is outside the hospital facility.

[0017] In still another preferred embodiment, the first and
second addressees are medical staff members, and the second
addressee is different from the first addressee in a profes-
sional category for a medical service to the patient body.

[0018] Preferably, the vital information is information of at
least one of a blood pressure, electrocardiogram, heart rate,
respiration rate and body temperature.

[0019] Also, an alarm notification system includes a diag-
nostic measurement apparatus for measuring vital informa-
tion of a body, and an alarm notification apparatus for noti-
fying occurrence of an anomalous event in the body upon the
occurrence thereof according to the vital information of the
body input by the diagnostic measurement apparatus. In the
alarm notification system, the alarm notification apparatus
includes an event detector for monitoring the vital informa-
tion of the body, to check whether the anomalous event has
occurred to the body. A reliability evaluator evaluates reli-
ability of a result of detection of the anomalous event in the
event detector. A notifier selects at least one addressee accord-
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ing to the reliability among plural predetermined addressees,
and notifies the selected addressee of the occurrence of the
anomalous event.

[0020] Also, an alarm notification method is provided, and
includes a step of monitoring vital information of a body, to
check whether an anomalous event has occurred to the body.
Reliability of a result of detection of the anomalous event in
the event checking step is evaluated. At least one addressee
according to the reliability is selected among plural predeter-
mined addressees, to notify the selected addressee of occur-
rence of the anomalous event.

[0021] Consequently, a false detection during operation for
the detection can be considered suitably in view of notifica-
tion to an addressee, because reliability in relation to the
detection of an anomalous event is evaluated in selectively
designating addressees of the notification. Thus, it is possible
to reduce influence of the false detection due to measurement
artifact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above objects and advantages of the present
invention will become more apparent from the following
detailed description when read in connection with the accom-
panying drawings, in which:
[0023] FIG.1is a block diagram schematically illustrating
an alarm notification system;

[0024] FIG. 2 is a data chart illustrating reference range
data;

[0025] FIG. 3 is a data chart illustrating error log data;
[0026] FIG. 4 is a data chart illustrating personal informa-

tion, staff member information and relationship information;
[0027] FIG.5is a block diagram schematically illustrating
an alarm notification server apparatus;

[0028] FIG. 6 is a block diagram schematically illustrating
circuit devices in the alarm notification server apparatus;
[0029] FIGS. 7A and 7B are graphs illustrating a blood
pressure with which an anomalous event occurs;

[0030] FIG.8isafront elevation illustrating an information
page;
[0031] FIG.9isan explanatory view illustrating a relation-

ship between reliability and selection of addressees;

[0032] FIG. 9A is a block diagram schematically illustrat-
ing user terminal apparatuses in combination with a network
of a hospital facility;

[0033] FIG.10isaflow chartillustrating a flow of selecting
the addressees;
[0034] FIG. 11 is a data chart illustrating the addressees in

combination with the reliability;

[0035] FIG. 12 is a data chart illustrating another preferred
embodiment in which addressees are family members and
friends.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S) OF THE PRESENT
INVENTION

[0036] InFIG. 1, an alarm notification system 10 is a com-
puter system for monitoring vital information of a body, and
notifying information of predetermined addressees, the infor-
mation expressing detection of occurrence of an anomalous
event to the body. In the embodiment, the alarm notification
system 10 is used for a body 11 of an in-patient hospitalized
in a hospital facility or medical facility. Assuming that an
anomalous event (high risk) occurs to the body 11, the alarm
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notification system 10 notifies an addressee 12 of the occur-
rence of the anomalous event to the body 11, the addressee 12
being a user or a medical staff member (subscriber) in a
medical team. Examples of the addressee 12 are a doctor,
nurse, technician of radiology (radiologist) and other caregiv-
ers (clinicians) assigned with tasks for medical services to the
body 11.

[0037] The alarm notification system 10 includes an alarm
notification server apparatus 13, a diagnostic measurement
apparatus 14 (vital information measuring device), and a user
terminal apparatus 15. A communication network 16 con-
nects those devices in a communicable manner with one
another. An example of the communication network 16 is a
local area network (LAN) of which an area of communica-
bility is a site of a hospital facility 70 (See FIG. 9A).

[0038] Examples of the user terminal apparatus 15 are a
tablet computer, smart phone and the like used by the
addressee 12 working in the hospital facility 70. The alarm
notification system 10 performs information distribution of
an information page 61 of FIG. 8 to the user terminal appa-
ratus 15, and notifies the addressee 12 of occurrence of the
anomalous event by use of the user terminal apparatus 15. The
user terminal apparatus 15 is automatically set communicable
with the communication network 16 in the area of connection,
namely in the site of the hospital facility 70. In case the user
terminal apparatus 15 moves to the outside of the hospital
facility 70, namely outside the area of the connection, the user
terminal apparatus 15 becomes off-line from the communi-
cation network 16.

[0039] Thediagnostic measurement apparatus 14 measures
vital information of the body 11, for example, an electrocar-
diographic apparatus, heart rate meter, blood pressure moni-
tor apparatus, respiratory measurement device and body tem-
perature thermometer. The diagnostic measurement
apparatus 14 is positioned suitably at the body 11 for the
continuous measurement. Measurement data is obtained, and
transmitted by the diagnostic measurement apparatus 14 to
the alarm notification server apparatus 13 with the commu-
nication network 16 in a real-time control.

[0040] In short, the vital information in the present inven-
tion is information of at least one of a blood pressure, elec-
trocardiogram, heart rate, respiration rate and body tempera-
ture.

[0041] The alarm notification server apparatus 13 detects
an anomalous event of the body 11 according to vital infor-
mation input by the diagnostic measurement apparatus 14,
arithmetically obtains reliability of the result of the detection,
and notifies addressees of the occurrence of the anomalous
event selectively according to the determined reliability. An
active database 17 is combined with the alarm notification
server apparatus 13 for storing various data. In the active
database 17, there are a reference data storage area 18 or first
storage area for normality (risk-free), an error storage area 19
or second storage area, and a record storage area 20 or third
storage area for patient bodies and staff members.

[0042] In FIG. 2, the reference data storage area 18 stores
reference range data (normal or risk-free) of vital informa-
tion. For example, the reference range data includes first and
second reference range data, the first reference range data
being for a blood pressure as vital information, the second
reference range data being for an electrocardiogram as vital
information. Also, each reference range data is classified
according to a patient type or attributes of the body 11, such
as age, sex, height, weight and the like. For the blood pressure
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as vital information, the reference range data is information of
upper and lower limit values of the blood pressure. For the
electrocardiogram, the reference range data includes infor-
mation of waveforms of P, Q, R, S and T, wavelength, ampli-
tude and the like.

[0043] In FIG. 2, reference range data HA is data for the
blood pressure of the body 11 in a patient type A. In the
embodiment, a reference range according to the embodiment
is 80-120 mmHg. Reference range data HB is data for the
blood pressure of a body 11 in a patient type B. Reference
range data MA is data for a heart rate of the body 11 in the
patient type A. Reference range data MB is data for a heart
rate of the body 11 in the patient type B.

[0044] In FIG. 3, the error storage area 19 stores error log
data. The error log data is data of a false detection or inciden-
tal detection of an anomalous event in spite of lack of such an
anomalous event. The error log data is classified for types of
the vital information or attributes of the body 11 upon occur-
rence of false detection for measurement data of the vital
information at the time of the detection or before and after the
detection. Upon each time of the occurrence of the false
detection, one item of error log data is created and stored to
the error storage area 19.

[0045] InFIG. 3, error log data 1 expresses occurrence of a
false detection (error) of an anomalous event in measurement
data 1 ofa measured blood pressure ofthe body 11 of a patient
type C. In the error log data 1, detection of an anomalous
event has occurred upon a drop of the blood pressure under a
lower limit. However, a reason of the anomalous event is an
artifact, such as misoperation of the measurement or a tem-
porary motion of the body 11 during the measurement. Thus,
a state of the body 11 is stable (normal or low-risk) in spite of
the incidental detection.

[0046] Also, errorlog data2 expresses occurrence of a false
detection (error) of an anomalous event in measurement data
2 of a measured blood pressure of the body 11 of the patient
type A. In the error log data 2, detection of an anomalous
event has occurred upon a rise of the blood pressure over an
upper limit. However, a reason of the anomalous event is an
artifact during the measurement. Thus, a state of the body 11
is stable (normal or low-risk) in spite of the incidental detec-
tion.

[0047] InFIG. 4, the record storage area 20 stores personal
information, staff member information and relationship
information (medical team information). The personal infor-
mation is associated with respectively the body 11, and
includes a name, case ID, patient type and the like of the body
11. The staff member information is associated with respec-
tively the addressees 12, and includes a member name, mem-
ber ID and the like of the addressees 12, and a terminal 1D,
electronic address and the like of the user terminal appara-
tuses 15 used by the addressees 12. The relationship informa-
tion (medical team information) is data of a look-up table, as
a combination of the body 11 and his or her relevant staff
members among the addressees 12, and is referred to for the
alarm notification server apparatus 13 to select the addressees
of notification of an anomalous event.

[0048] Thealarm notification server apparatus 13 is consti-
tuted by a computer and programs installed therein. Examples
of the computer are a personal computer, server computer,
workstation and the like. The programs include control pro-
grams and application programs. The control programs are an
Operating System (OS) and the like. The application pro-
grams are client programs, server programs and the like.
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[0049] 1InFIG. 5, the computer constituting the alarm noti-
fication server apparatus 13 includes a CPU 31 (central pro-
cessing unit), a non-transitory memory 32, a non-transitory
storage medium 33 or storage device, a communication inter-
face 34 and a user interface 35 for input/output. A data bus 36
in the alarm notification server apparatus 13 interconnects
those circuit devices. The user interface 35 includes a display
panel 37 and an input device 38, of which examples are a
keyboard, mouse and the like.

[0050] Anexample of the storage medium 33 is a hard disk
drive or HDD. An application program 40 as a computet-
executable program is stored in the storage medium 33. Also,
adisk array having plural HDDs is combined with each of the
alarm notification server apparatus 13 by way of the storage
medium 33 for the active database 17 but separately from the
HDD for the program. Note that the disk array can be con-
tained in a server main unit of the alarm notification server
apparatus 13, but can be externally connected to the server
main unit by use of the local area network or LAN as a
network.

[0051] The memory 32 is a working memory with which
the CPU 31 performs tasks, for example, RAM (random
access memory). The CPU 31 reads the control program from
the storage medium 33, and loads the memory 32 with the
control program, to control various elements in the computer
by running the control program. The communication inter-
face 34 is a network interface for controlling transmission by
use of the communication network 16.

[0052] InFIG. 6, the server programisinstalled in thealarm
notification server apparatus 13 by way of the application
program 40. The CPU 31 in the alarm notification server
apparatus 13 is caused by running the server program to
cooperate with the memory 32, to function an event detector
51, a page generator 52, a reliability evaluator 53 and a noti-
fier 54.

[0053] The diagnostic measurement apparatus 14 inputs
vital information of the body 11, namely measurement data,
to the event detector 51. The event detector 51 reads out
risk-free reference range data corresponding to the input mea-
surement data from the reference data storage area 18 in the
active database 17, compares the measurement data with the
reference range data, and checks whether the measurement
data is beyond the range of the reference range data. Assum-
ing that the measurement data is beyond the range of the
reference range data, it is judged that an anomalous event has
occurred to the body 11 corresponding to the measurement
data. For example, an anomalous event is detected with mea-
surement data 3 of FIG. 7A with the blood pressure decreased
under the lower limit. Also, an anomalous event is detected
with measurement data 4 of FIG. 7B with the blood pressure
increased over the upper limit.

[0054] InFIG. 6, the event detector 51 operates upon detec-
tion of occurrence of an anomalous event, and creates event
record data by associating relevant information with mea-
surement data at the time of detection and before and after the
detection (for example, in a period of one minute), the rel-
evant information including information of a type of the vital
information and personal information of the body 11. The
event detector 51 inputs the event record data to the page
generator 52 and the reliability evaluator 53. As the measure-
ment data is input by the diagnostic measurement apparatus
14 in the real-time control as described above, performance of
the event detector 51 for detecting an anomalous event and



US 2016/0199007 A1

inputting to the page generator 52 and the reliability evaluator
53 is carried out in the real-time control.

[0055] In the embodiment, an anomalous event is detected
by comparison between the measurement data input by the
diagnostic measurement apparatus 14 and the reference data
for normality (risk-free) read from the reference data storage
area 18. However, some type of the diagnostic measurement
apparatus 14 has a function for detecting an anomalous event.
In the alarm notification system 10 inclusive of this type of the
diagnostic measurement apparatus 14, the function for
detecting an anomalous event can be omitted from the alarm
notification server apparatus 13. In this structure, occurrence
of a detected anomalous event is notified to the alarm notifi-
cation server apparatus 13 upon detecting the anomalous
event in the diagnostic measurement apparatus 14. In
response, the alarm notification server apparatus 13 associ-
ates the measurement data in a predetermined period begin-
ning before the detection and ending after the detection with
information including the type of the vital information and
personal information of the body 11, so as to generate event
record data.

[0056] The page generator 52 upon receiving event record
data from the event detector 51 creates the information page
61 of FIG. 8 for notification according to the event record data
and sets the information page 61 in the notifier 54.

[0057] InFIG. 8, the information page 61 includes an area
for message information 62, an area for personal information
63, and an area for measurement data 64. The message infor-
mation is a message of occurrence of an anomalous event or
request for intervention to the anomalous event. The personal
information is information of the body 11. The area for the
measurement data 64 displays the measurement data input by
the event detector 51. A visual indicator 65 is displayed in the
area for the measurement data 64 for emphasizing a location
of detection of the anomalous event, for example, arrow,
balloon and the like. In FIG. 8, the information page 61 is
created upon receiving an input of the measurement data 4 of
FIG. 7B from the diagnostic measurement apparatus 14.
[0058] An error register button 66 is disposed in the infor-
mation page 61 for input action in the case of false detection
ofthe notified anomalous event. As will be described later, the
information page 61 is output to the user terminal apparatus
15 and displayed on a display of the user terminal apparatus
15. The addressee 12 using the user terminal apparatus 15
monitors an anomalous event of the body 11 according to the
information page 61, and is ready for medical intervention
(care). Itis incidentally likely that the progress of the body 11
is stable (normal or low-risk) without anomaly, and that the
notification of the information page 61 is based on false
detection of an anomalous event. For this situation, the error
register button 66 is operated.

[0059] In case the error register button 66 is operated, a
request for reporting a false detection (error) is transmitted
from the user terminal apparatus 15 to the alarm notification
server apparatus 13. The alarm notification server apparatus
13 responsively registers error log data of the false detection.
Specifically, the error log data displayed in the information
page 61 is stored to the error storage area 19 as new error log
data. Then the reliability is arithmetically obtained by use of
the error log data registered one after another.

[0060] InFIG. 6, the reliability evaluator 53 upon receiving
event record data from the event detector 51 compares the
event record data with the error log data read from the error
storage area 19 of the active database 17 to obtain values of
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the degree of coincidence between those, and selectively
reads one of the values of the degree of coincidence being
obtained. The values of the degree of coincidence express
information of coincidence of the event record data with the
error log data with reference to the error log data, for example,
as high as 90%.

[0061] Thus, the degree of coincidence is information of
nearness between the event record data and the error log data.
Possibility of a false detection in the detected anomalous
event from the event detector 51 is higher according to high-
ness of the degree of coincidence, but is lower according to
lowness of the degree of coincidence. Consequently, reliabil-
ity in the result of detecting the anomalous event from the
event detector 51 is lower according to highness of the degree
of coincidence, and is higher according to lowness of the
degree of coincidence.

[0062] Thereliability evaluator 53 determines reliability of
a result of detecting the anomalous event from the event
detector 51 so as to decrease reliability according to an
increase in the degree of coincidence and to increase the
reliability according to a decrease in the degree of coinci-
dence. In the embodiment, the reliability is obtained from
reliability (%)=100(%)-degree of coincidence (%). For
example, the reliability is 10% assuming that the highest
degree of coincidence between the error log data and the event
record data is 90%. The reliability evaluator 53 inputs the
reliability to the notifier 54.

[0063] The notifier 54 upon receiving the input of the reli-
ability judges a rank of the reliability from the predetermined
ranks of “high” and “low”. To this end, the input reliability is
compared with a threshold, for example, 80%. Assuming that
the reliability is equal to or more than the threshold, it is
judged that the reliability is high. Assuming that the reliability
is less than the threshold, it is judged that the reliability is low.
[0064] For example, let an anomalous event be detected
according to the measurement data 3 in FIG. 7A. The mea-
surement data 3 of an anomalous event expresses a gradual
decrease in the blood pressure and a continuous decrease even
after the decrease under a lower limit. Error log data, of which
degree of coincidence is the highest with the measurement
data 3 among the error log data, is the error log data 1 or the
measurement data 1, because of its lower level than the lower
limit. However, the measurement data 1 expresses an abrupt
(temporary) drop of the blood pressure under the lower limit,
and does not express a continuous drop of the blood pressure
under the lower limit in the manner of the measurement data
3. Thus, the degree of coincidence between the error log data
1 and the event record data is low, for example, as low as 10%.
The reliability in detecting an anomalous event becomes
higher, for example, as high as 90%. In conclusion, the reli-
ability in detecting the anomalous event is judged to be high
in the case of detecting the anomalous event on the basis of the
measurement data 3, as no artifact is related.

[0065] Assuming that an anomalous event is detected
according to the measurement data 4 in FIG. 7B, it is found
that the measurement data 4 (event record data) is based on an
abrupt increase of the blood pressure over an upper limit. In
FIG. 3, error log data, of which degree of coincidence with the
measurement data 4 is the highest among the various errorlog
data, is the error log data 2 (measurement data 2). Also, it is
found that the measurement data 2 is based on an abrupt
increase of the blood pressure over the upper limit. Therefore,
the degree of coincidence between the error log data 2 and the
event record data is high, for example, as high as 70%. The



US 2016/0199007 A1

reliability in detecting the anomalous event becomes lower,
for example, as low as 30%. In conclusion, the reliability in
detecting the anomalous event is judged to be low in the case
of detecting the anomalous event on the basis of the measure-
ment data 4, because of an artifact.

[0066] Assuming thathigh reliability of theresult of detect-
ing an anomalous event is judged, for example, judged
according to the measurement data 3, the notifier 54 in FIG. 9
performs information distribution of the information page 61
to the user terminal apparatuses 15 of all the addressees 12
(on-site and off-site) in the medical team for the body 11. The
information page 61 after the information distribution is dis-
played in each display panel of the user terminal apparatuses
15 as addressees.

[0067] Inthe active database 17, the record storage area 20
stores information of a relationship between the body 11 and
the addressees 12 in the medical team for the body 11, and
information of the user terminal apparatuses 15 used by the
addressees 12. The notifier 54 specifies the user terminal
apparatus 15 of an addressee of the information page 61 by
readout from the active database 17. Itis likely that one of the
addressees 12 being specified is off-line from the communi-
cation network 16 because the user terminal apparatus 15 is
located outside an area of communicability with the commu-
nication network 16 for the reason of homecoming or holiday
of the addressee 12. Then the notifier 54 utilizes a network
other than the communication network 16, for example, the
Internet, and performs information distribution of the infor-
mation page 61 to the user terminal apparatus 15 of the
addressee 12 being specified.

[0068] Assuming that low reliability of the result of detect-
ing an anomalous event is judged, for example, upon detect-
ing an anomalous event according to the measurement data 4,
the notifier 54 checks which of an on-site user 72 and an
off-site user 82 each of the addressees 12 is in the medical
team for the body 11, as illustrated in FIG. 9A. The on-site
user 72 is located in the hospital facility 70. The off-site user
82 is located outside the hospital facility 70. The notifier 54
checks whether the user terminal apparatus 15 used by the
addressee 12 for medical care of the body 11 is on-line with
the communication network 16 or not. It is judged that the
addressee 12 using the user terminal apparatus 15 on-line
with the communication network 16 is the on-site user 72, and
that the addressee 12 using the user terminal apparatus 15
off-line from the communication network 16 is the off-site
user 82. The notifier 54 has a recognition unit 84 for checking
which of the on-site user 72 and the off-site user 82 the
addressee 12 is in relation to medical care of the body 11 after
detecting an anomalous event.

[0069] Assuming that low reliability is judged, the notifier
54 performs information distribution of the information page
61 only to the user terminal apparatus 15 used by the on-site
user 72. The information page 61 is displayed in the user
terminal apparatus 15 used by the on-site user 72 among the
addressees 12.

[0070] The operation ofthe above construction is described
now. In FIG. 10, the alarm notification server apparatus 13,
upon receiving measurement data from the diagnostic mea-
surement apparatus 14, checks whether the measurement data
is in a range of the reference range data read from the refer-
ence data storage area 18 of the active database 17. Assuming
that it is judged that the measurement data is not in the range
ofthe reference range data, the alarm notification server appa-
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ratus 13 detects that an anomalous event has occurred to the
body 11 in association with the measurement data.

[0071] Upon detecting occurrence of an anomalous event,
the alarm notification server apparatus 13 compares the event
record data, namely the measurement data upon the detection,
with the error log data read from the error storage area 19 in
the active database 17, and determines information of degree
of coincidence, so as to determine reliability of the anomalous
event detection according to the determined degree of coin-
cidence. Assuming that the obtained reliability is equal to or
more than the threshold, namely, assuming that the reliability
is “high”, then the user terminal apparatuses 15 of all of the
addressees 12 in the medical team for the body 11 are speci-
fied, so that the alarm notification server apparatus 13 notifies
the addressees of the occurrence of the anomalous event by
information distribution of the information page 61.

[0072] Assuming that the obtained reliability is less than
the threshold, namely, assuming that the reliability is “low”,
then the user terminal apparatus 15 of the on-site user 72 in
the hospital facility 70 is specified selectively in the medical
team for an addressee, so that the alarm notification server
apparatus 13 notifies the on-site user 72 of the occurrence of
the anomalous event by information distribution of the infor-
mation page 61. The alarm notification server apparatus 13
does not notify the occurrence of the anomalous event to the
user terminal apparatus 15 of the off-site user 82 outside the
hospital facility 70.

[0073] Thus, the alarm notification system 10 does not
perform notification to the off-site user 82 absent from the
hospital facility 70 because of homecoming or holidays on the
condition of low reliability in the result of detecting an
anomalous event. It is possible in the alarm notification sys-
tem 10 to prevent unwanted influence of a false detection
(error) in comparison with notification to all the staff mem-
bers in the medical team for medical care of the patient body
without considering reliability in a result of detecting an
anomalous event. In short, detection information according to
a false detection is not notified to the off-site user 82 on the
condition of low reliability in the result of detecting an
anomalous event. This is effective in preventing useless
action of the off-site user 82 in response to the false detection.

[0074] In the alarm notification system 10, the on-site user
72 is notified of the occurrence of detection of an anomalous
event even assuming that the reliability of a detection result of
an anomalous event is low. The on-site user 72 can be pre-
vented from missing the occurrence of the anomalous event
unlike a technique without notification in the case of low
reliability of a detection result of an anomalous event.

[0075] The present invention is not limited to the embodi-
ments. Details of the structure can be changed suitably. For
example, an anomalous event of the body 11 hospitalized in
the hospital facility 70 is detected by monitoring the vital
information. However, the body is not limited to that of the
in-patient, but can be of an out-patient frequently visiting the
hospital facility 70, or a bedridden patient in his or her home
without hospitalization. In such a remote state of the body
from the hospital facility 70, vital information from the diag-
nostic measurement apparatus 14 can be transmitted to the
event detector on-line, with the Internet or network other than
the communication network 16. A body to be monitored in the
invention is not limited to a patient body, but can be a client or
aged person cared in an elderly care facility or nursing facil-

1ty.
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[0076] Inthe above embodiments, the on-site user 72 or the
off-site user 82 is recognized by checking connection with the
communication network 16. However, the invention is not
limited. For example, a GPS function (Global Positioning
System) can be provided in the user terminal apparatus 15. A
current location is detected by the GPS in the user terminal
apparatus 15, and collected by the alarm notification server
apparatus 13, so that the on-site user 72 and the off-site user
82 among the addressees 12 can be recognized according to
the current location of the user terminal apparatus 15.
[0077] In the embodiment, both of the on-site user 72 and
the off-site user 82 are notified of the anomalous event assum-
ing that the reliability in detecting anomalous events is high.
Only the on-site user 72 is notified of the anomalous event
assuming that the reliability in detecting anomalous events is
low. However, a relationship between the reliability in detect-
ing anomalous events and selection of addressees of the
anomalous event can be determined suitably in other man-
ners. For example, all the relevant staff members in the medi-
cal team can be notified of an anomalous event assuming that
the reliability in detecting anomalous events is high. Only
nurses in the medical team for the patient body can be notified
of the anomalous event assuming that the reliability in detect-
ing anomalous events is low.

[0078] InFIG. 11, the active database 17 is caused to store
reliability/addressee relation information (priority informa-
tion). The reliability/addressee relation information is infor-
mation of a look-up table of a relationship between reliability
and addressees, and is referred to by the notifier 54 for selec-
tion of the addressees. The reliability/addressee relation
information is associated with each one of patient bodies. In
FIG. 11, all of the staff members (first and second addressees)
in the medical team for the patient body A are designated
assuming that the reliability of the detection result of an
anomalous event is judged to be high. However, only nurses
(first addressees) in the medical team for the patient body A
are selected among the doctors, technicians and nurses who
are different in a professional category for medical services,
assuming that the reliability of the detection result of an
anomalous event is judged to be low.

[0079] Furthermore, addressees of the notification are not
limited to medical staff members. In FIG. 12, another pre-
ferred embodiment is illustrated. Assuming that high reliabil-
ity is judged for the reliability of the anomalous event detec-
tion, the occurrence of the anomalous event can be notified to
family members and relatives of a patient, and friends (ac-
quaintances) of the patient. Assuming that low reliability is
judged for the reliability of the anomalous event detection, the
occurrence of the anomalous event can be notified to only the
family members and relatives of the patient. Elements similar
to those of the above embodiments are designated with iden-
tical reference numerals in FIGS. 11 and 12.

[0080] In the above embodiments, the active database 17
stores the personal information, staff member information
and relationship information. However, another database
may be installed in the hospital facility 70 and can store the
personal information, staff member information and relation-
ship information (medical team information), for example, an
electronic chart database for storing electronic charts. It is
possible to store the information in the existing database, and
to perform access to the existing database without readout
from the active database 17.

[0081] The present invention is not limited to the above
embodiments in which only the measurement data of the vital
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information of a detected anomalous event is displayed. For
example, it is possible to display measurement data of the
vital information after detecting an anomalous event and also
measurement data of the vital information without anomaly
(without detecting an anomalous event) simultaneously on
the information page 61. Also, a live image can be displayed
in the information page 61 by use of a live camera positioned
in a hospital room or surgical operating room for the patient
body in which an anomalous event is detected.

[0082] In the above embodiments, the reliability of the
detection result of an anomalous event is determined without
considering vital information other than vital information of
the anomalous event. However, the invention is not limited. It
is possible to consider measurement data of other vital infor-
mation in addition to the vital information of the anomalous
event, to determine reliability of the detection result of the
anomalous event. For example, there is a patient body of
which blood pressure is anomalous with an increase over a
reference range but an electrocardiogram is not anomalous (in
the reference range). For this patient body, the reliability can
be set low. There is another patient body of which blood
pressure is anomalous with an increase over the reference
range and an electrocardiogram is anomalous. For this patient
body, the reliability can be set high. In short, determination of
the reliability can be performed with higher precision.
[0083] Inthe above embodiments, the ranks of the reliabil-
ity are the two including high and low. However, the invention
is not limited. For example, ranks of the reliability may be
three two including high, medium and low, so that three
modes of combinations of addressees can be selectively des-
ignated with priority according to a result of the anomalous
event detection. Furthermore, the number of ranks of the
reliability can be four or more.

[0084] In the above embodiments, the event record data in
the information page 61 is stored in the error storage area 19
as error log data upon operation of the error register button 66
in the information page 61. However, it is possible automati-
cally to recognize an extremely low level of the reliability of
the detection result of an anomalous event, for example, as
low as 5% or less, and to store the event record datain the error
storage area 19 automatically as error log data without using
the error register button 66.

[0085] The present invention is not limited to the above
embodiments. Various features of the embodiments and vari-
ants of the invention can be combined with each other suit-
ably. Also, the computer-executable program and a storage
medium for storing the computer-executable program are
included in the scope of the present invention.

[0086] According to one embodiment mode of the inven-
tion, a non-transitory computer readable medium for storing
a computer-executable program is provided, the computer-
executable program enabling execution of computer instruc-
tions to perform operations for alarm notification. The opera-
tions include monitoring vital information of a body, to check
whether an anomalous event has occurred to the body. The
operations include evaluating reliability of a result of detec-
tion of the anomalous event in the event checking step. The
operations include selecting at least one addressee according
to the reliability among plural predetermined addressees, to
notify the selected addressee of occurrence of the anomalous
event.

[0087] Although the present invention has been fully
described by way of the preferred embodiments thereof with
reference to the accompanying drawings, various changes
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and modifications will be apparent to those having skill in this
field. Therefore, unless otherwise these changes and modifi-
cations depart from the scope of the present invention, they
should be construed as included therein.

What is claimed is:

1. An alarm notification apparatus comprising:

an event detector for monitoring vital information of a

body, to check whether an anomalous event has occurred
to said body;

areliability evaluator for evaluating reliability of a result of

detection of said anomalous event in said event detector;
and

a notifier for selecting at least one addressee according to

said reliability among plural predetermined addressees,
and notifying said selected addressee of occurrence of
said anomalous event.

2. An alarm notification apparatus as defined in claim 1,
wherein a reference data storage area is used for storing
reference range data of a reference range of said vital infor-
mation;

wherein assuming that said vital information from said

body becomes beyond said reference range, said event
detector detects said occurrence of said anomalous event
to the body.

3. An alarm notification apparatus as defined in claim 1,
wherein an error storage area is used for storing error log data
expressing a false detection of an anomalous event in spite of
non-occurrence of said anomalous event;

wherein assuming that said event detector detects said

anomalous event, said reliability evaluator obtains said
reliability according to said error log data.

4. An alarm notification apparatus as defined in claim 3,
wherein said event detector outputs event record data;

said reliability evaluator acquires degree of coincidence

between said event record data and said error log data
recorded previously by comparison thereof, sets said
reliability higher according to lowness of said degree of
coincidence, and sets said reliability lower according to
highness of said degree of coincidence.

5. An alarm notification apparatus as defined in claim 1,
wherein said body is of a patient hospitalized in a hospital
facility.

6. An alarm notification apparatus as defined in claim 1,
wherein said plural addressees include first and second
addressees,;

said notifier performs notification to said first addressee

assuming that said reliability is lower than a predeter-
mined threshold for recognition, and performs notifica-
tion to said first and second addressees assuming that
said reliability is equal to or higher than said threshold.

7. An alarm notification apparatus as defined in claim 6,
wherein said first addressee is an on-site user present in a
hospital facility, and said second addressee is an off-site user
absent from said hospital facility.
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8. An alarm notification apparatus as defined in claim 7,
further comprising a recognition unit for checking whether a
user terminal apparatus used by each one of said addressees is
on-line with a communication network of said hospital facil-
ity, for judging that said addressee is said on-site user assum-
ing that said user terminal apparatus is on-line with said
communication network, and for judging that said addressee
is said off-site user assuming that said user terminal apparatus
is off-line from said communication network.

9. An alarm notification apparatus as defined in claim 7,
further comprising a recognition unit for acquiring a current
location of each one of said addressees from a user terminal
apparatus used by said addressee, for judging that said
addressee is said on-site user assuming that said current loca-
tion is inside said hospital facility, and for judging that said
addressee is said off-site user assuming that said current
location is outside said hospital facility.

10. An alarm notification apparatus as defined in claim 6,
wherein said first and second addressees are medical staff
members, and said second addressee is different from said
firstaddressee in a professional category for a medical service
to said patient body.

11. An alarm notification apparatus as defined in claim 1,
wherein said vital information is information of at least one of
a blood pressure, electrocardiogram, heart rate, respiration
rate and body temperature.

12. An alarm notification system including a diagnostic
measurement apparatus for measuring vital information of a
body, and an alarm notification apparatus for notifying occur-
rence of an anomalous event in said body upon said occur-
rence thereof according to said vital information of said body
input by said diagnostic measurement apparatus, said alarm
notification system comprising:

said alarm notification apparatus including:

an event detector for monitoring said vital information of

said body, to check whether said anomalous event has
occurred to said body;

areliability evaluator for evaluating reliability of a result of

detection of said anomalous event in said event detector;
and

a notifier for selecting at least one addressee according to

said reliability among plural predetermined addressees,
and notifying said selected addressee of said occurrence
of said anomalous event.

13. An alarm notification method comprising steps of:

monitoring vital information of a body, to check whether

an anomalous event has occurred to said body;
evaluating reliability of a result of detection of said anoma-
lous event in said event checking step; and

selecting at least one addressee according to said reliability

among plural predetermined addressees, to notify said
selected addressee of occurrence of said anomalous
event.
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