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(57) ABSTRACT

The present invention includes a healthcare system for
capturing and maintaining patient healthcare records and
employing information in the records to proactively alert
hospital workers to a condition that places patient health at
risk.
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NOTIFICATION SYSTEM OF DEVIATION
FROM PREDEFINED CONDITIONS

[0001] This is a continuation of U.S. patent application
Ser. No. 15/783,246, entitled NOTIFICATION SYSTEM
OF DEVIATION FROM PREDEFINED CONDITIONS
and filed Oct. 13, 2017, which is a continuation of U.S.
patent application Ser. No. 14/873,704, filed Oct. 2, 2015,
entitled NOTIFICATION SYSTEM OF DEVIATION
FROM PREDEFINED CONDITIONS, which is a continu-
ation of U.S. patent application Ser. No. 13/836,259, filed
Mar. 15, 2013, entitled NOTIFICATION SYSTEM OF
DEVIATION FROM PREDEFINED CONDITIONS, which
claims the benefit of U.S. patent application Ser. No. 61/672,
740, filed Jul. 17, 2012, entitled NOTIFICATION OF
PATIENT RISK CONDITIONS, which are hereby incorpo-
rated by reference herein in their entireties.

TECHNICAL FIELD AND BACKGROUND OF
THE INVENTION

[0002] The present disclosure relates generally to health-
care systems for capturing and maintaining patient health-
care records and employing information in the records to
proactively alert hospital workers to a condition that places
patient health at risk.

[0003] A healthcare provider, such as a hospital, typically
admits and treats some number of patients on a daily basis.
Upon admission to the hospital, a healthcare worker can
create a record that includes medical and/or personal infor-
mation associated with each patient. Depending upon the
size of the hospital, the healthcare provider can create and
maintain a very large number of these medical records, and
such records are typically created and then stored as an
electronic medical record (EMR) in a healthcare system.
Depending upon the size of the hospital, the healthcare
system can operate in a single computational device, such as
a personal computer or other device, or the healthcare
system can be distributed in a plurality of computational
devices that are connected to over a network (healthcare
system network or simply the Network) to one or more
servers which operate to, among other things, capture and
store the electronic medical records. In addition to including
patient medical information, an EMR can also include the
identity and location (hospital room) of a hospital bed to
which a patient is assigned. Hospital beds are available that
include physical and physiological sensors which are con-
nected over the Network to the Healthcare System. Infor-
mation collected by the sensors can be processed at the bed
by a controller or can be transmitted to the Hospital System
for processing and storage in an EMR associated with the
patient currently occupying the bed.

[0004] While physiological measures of a patient’s health
can be employed to proactively alert healthcare workers of
an impending patient health crisis, healthcare systems do not
currently operate to proactively alert healthcare workers to
a condition at the bed, such as a hospital bed configuration,
which may be unsatisfactory for a given patient based on the
patient’s condition or risk.

SUMMARY OF THE INVENTION

[0005] The present invention includes a notification sys-
tem that takes into account the condition or risk factor of a
given patient. The benefits to a patient in a healthcare system
that can operate to proactively warn healthcare workers of
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an adverse patient condition are apparent. The ability to
identify which patients may suffer possible, future adverse
health events, such as a stroke or congestive heart failure,
can either extend or save a patient’s life.

[0006] In one form of the invention, a notification system
includes a patient support and a patient support monitoring
system that is configured to detect and monitor when the
patient support’s configuration is unsuitable for a given
patient based on the patient’s condition or risk factor(s) and
then generate a notification of an unsatisfactory configura-
tion at the patient support.

[0007] In one aspect. the patient’s condition or risk factor
is determined or selected, for example, by a staff member
and then is designated for that patient Based on the desig-
nated condition or risk factor for the patient, the patient
support monitoring system may automatically select or
determine a set of appropriate patient support configurations
and/or criteria, such as side rails up or down, bed exit
alarmed, head of bed angle, patient movement, as default
configurations and/or criteria for that patient. Alternately or
in addition, the system can have the set of appropriate
patient support configurations and/or criteria entered, for
example, by a caregiver either to override the default or
establish the default configurations and/or criteria.

[0008] In another aspect, the patient support monitoring
system may include a network interface and one or more
sensors in communication with the network interface for
detecting the actual configuration and/or criteria of the
patient support. The network interface is in communication
with, for example, a hospital network or nurse call station,
which receives the status or signal(s) of the sensor(s) from
the network and compares the status or signal(s) to the
appropriate patient support configuration and/or criteria to
determine if the actual patient support configuration and/or
criteria deviate from the appropriate patient support con-
figuration and/or criteria.

[0009] In yet a further aspect, when the patient support
monitoring system determines that actual patient support
configuration and/or criteria of the patient support deviate
from the appropriate patient support configuration and/or
criteria, the patient support monitoring system will generate
the notification of an unsatisfactory configuration at the
patient suppott.

[0010] For example, the notification may include alerts to
staff, for example, including mobile alerts, pop-up displays,
for example at the nurse call station, generate alarms, for
example at the patient support, documentation for storage,
for example, for reports or for archival, anecdotal, training,
or siX sigma purposes.

[0011] In another aspect, the notification level may be
selected. For example, the caregiver or the system itself may
select and designate a high priority notification level, for
example, for a high risk factor patient, a medium priority
notification level, for example, for a moderate risk factor
patient, and a low priority notification level, for example, for
a low risk factor patient. For example, a high risk factor
might be a high risk fall factor.

[0012] Before the embodiments of the invention are
explained in detail, it is to be understood that the invention
is not limited to the details of operation or to the details of
construction and the arrangement of the components set
forth in the following description or illustrated in the draw-
ings. The invention may be implemented in various other
embodiments and of being practiced or being carried out in
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alternative ways not expressly disclosed herein. Also, it is to
be understood that the phraseology and terminology used
herein are for the purpose of description and should not be
regarded as limiting. The use of “including” and “compris-
ing” and variations thereof is meant to encompass the items
listed thereafter and equivalents thereof as well as additional
items and equivalents thereof. Further, enumeration may be
used in the description of various embodiments. Unless
otherwise expressly stated, the use of enumeration should
not be construed as limiting the invention to any specific
order or number of components. Nor should the use of
enumeration be construed as excluding from the scope of the
invention any additional steps or components that might be
combined with or into the enumerated steps or components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention can be best understood by
reading the specification with reference to the following
Figures, in which:

[0014] FIG. 1 is a diagram of a Hospital Healthcare
System;

[0015] FIG. 2 is a diagram of an intelligent hospital bed;
[0016] FIG. 2A is a schematic of a notification of the

present invention;

[0017] FIG. 3A s a table of exemplary configurations for
a given predefined condition;

[0018] FIG. 3B is a table of a format of a listing of patients
and their associated risk type;

[0019] FIG. 3C is a table of a patient risk profile showing
exemplary information, e.g. risk criteria and configuration,
for a given patient;

[0020] FIG. 3D is a table of information included in a
current bed configuration state;

[0021] FIG. 4 is a functional block diagram of one
embodiment of an event notification module;

[0022] FIG. 5 is a functional block diagram of one
embodiment of a fall risk processing client; and

[0023] FIGS. 6A and 6B illustrate a logical flow diagram
of one embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0024] Referring to FIG. 1, the numeral 10 designates a
hospital healthcare system 10, which is configured to allow
it to receive and store information from both healthcare
workers and hospital beds. A server 11 is shown connected
over one or more links to the healthcare system 10 network.
The server 11 generally operates to capture and maintain a
store 12 of patient EMRs, and it has a bed telemetry
processing function 14 that operates to capture and process
information received from hospital beds connected to the
network. The sever 11 also has an event notification module
13 that can access information in the EMR store 12 and bed
telemetry information to determine whether an alert message
should be sent to a hospital worker or call point connected
to the healthcare system 10. Alternatively, a database man-
agement system (DBMS) running on the healthcare system
server 11 can operate to maintain the patient electronic
medical records and maintain hospital bed configuration
status information in a database 15 where the information
can be accessed by the event notification module 13.

[0025] Healthcare organizations, such as a hospital or
other care facility. have identified many patient health risks
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that are directly associated with care the patient receives
while a resident in the facility. Some of these risks are
associated with the physiological health of the patient, such
as the risk of stroke or heart attack, or the risk of congestive
heart failure for instance. Other types of risk can be asso-
ciated with the physical well being of a patient, such as
whether a patient is a fall risk. Typically upon admission to
a healthcare organization, each patient can be evaluated to
determine the condition of the patient and/or risk factor for
the patient, for example, the degree to which they are at risk
of falling or developing pressure ulcers. This evaluation
process can include a physical examination, for example, to
observe a patient’s motor skills and balance, and/or it can
include simply observing a patient or questioning the patient
about their healthy history, for example, whether they have
had surgery, are diabetic or have poor circulation for other
reasons. Regardless of the protocol employed to quantify the
condition or risk, such as a fall risk of a particular patient,
a condition or risk can be assigned to each patient and
entered into a healthcare system, such as the healthcare
system 10 described earlier, and stored in the patients EMR.
A patients EMR can be easily accessed by a healthcare
worker, such as a nurse, nurses aid or physician, in order to
determine whether or not a patient has a condition or risk,
such as a risk of falling, and if so the level or degree to which
the patient is at risk. Depending upon the patient’s risk level,
the patient’s bed can be set up or configured by the health-
care worker in a manner that can prevent the patient from,
for example, developing pressure sores or accidentally fall-
ing out of the bed, or at the bed can be set up so that the
patient can more easily enter and exit the bed.

[0026] Referring to FIG. 2, a hospital bed may be config-
ured to include a number of different types of sensors, and
the bed can be connected, over the network, to a healthcare
system. Some bed sensors function to detect a patients
weight in one or more positions on the surface of a bed or
movement of the patient on the bed, while other bed sensors
may detect whether or not bed side rails are engaged in a full
up position or not. Some bed sensors operate to detect the
angle at which one portion of a bed meets another portion of
the bed, and still other bed sensors can detect physiological
characteristics of a patient such as heart rate, respiratory rate,
blood pressure to name only three characteristics. The
sensors included in each bed can be connected to a central
bed control mechanism which can operate to receive/capture
information from each of the sensors, and can process the
information prior to transmission over a network link to a
healthcare system or send the sensor information to the
healthcare system for processing. The healthcare system can
then process the information received from the bed sensors
to determine whether a healthcare worker should be notified
of an event, such as a patient having exited their bed or a
change in a patient’s physiological measurement such as
heart rate, blood pressure or respiratory rate as detected by
bed sensors. Typically, a healthcare system can generate an
alert in the event that a change to any one or more of a
patient’s physiological measurements is greater than a
threshold amount, and the healthcare system is typically not
capable of determining whether the physiological changes to
the patient place the patient at risk of some adverse health
event, such as a stroke.

[0027] Referring to FIGS. 2 and 2A, a notification system
of the present invention may include one or more patient
supports and a patient support monitoring system. In the
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illustrated embodiment, the patient support comprises a
hospital bed, but it should be understood that the notification
system of the present invention may include other types of
patient supports, including stretchers, cots etc. However, for
ease of description, reference hereinafter will be made to a
hospital bed. As will be more fully described below, the
present invention includes a notification system that takes
into account the condition or risk factor of a given patient.
[0028] Referring to FIG. 2A, the patient support monitor-
ing system is configured to detect and monitor when the
patient support’s configuration is unsuitable for a given
patient based on the patient’s condition or risk factor(s) and
then generate a notification of an unsatisfactory configura-
tion at the patient support. For example, predefined condi-
tions for a given patient risk and/or condition profile, for
example, may include different medical conditions (e.g.
diabetes, surgery etc.) or clinical conditions of the patient
that render the patient more susceptible to injury (e.g.
pressure ulcers), as well as other risk factors include fall risk
factors, described more fully below. In addition, the patient
support monitoring system maybe configured to detect and
monitor when the patient support’s configuration is suitable
for a given patient based on the patient’s condition or risk
factor(s) and then generate a notification of a satisfactory
configuration at the patient support.

[0029] The patient’s condition or risk factor is determined
or selected, for example, by a staff member and then is
designated for that patient. Based on the designated condi-
tion or risk factor for the patient, the patient support moni-
toring system may automatically select or determine a set of
appropriate patient support configurations and/or criteria,
such as side rails up or down, bed exit alarmed, head of bed
angle, patient movement, as default configurations and/or
criteria for that patient. Alternately or in addition, the system
can have the set of appropriate patient support configura-
tions and/or criteria entered, for example, by a caregiver
either to override the default or establish the default con-
figurations and/or criteria.

[0030] For example, the patient support may include a
network interface and one or more sensors in communica-
tion with the network interface for detecting the actual
configuration and/or criteria of the patient support by way of
the sensors. The network interface is in communication
with, for example, a hospital network or nurse call station,
which receives the status or signal(s) of the sensor(s) from
the network and compares the status or signal(s) to the
appropriate patient support configuration and/or criteria to
determine if the actual patient support configuration and/or
criteria deviate from the appropriate patient support con-
figuration and/or criteria. For a detailed description of a
suitable communication system using a bed to transmit such
information, reference is made to co-pending application
Ser. No. 13/570,934, filed on Aug. 9, 2012, entitled
PATIENT SUPPORT APPARATUS WITH IN-ROOM
DEVICE COMMUNICATION, which is incorporated by
reference herein in its entirety and commonly owned by
Stryker Corporation of Kalamazoo, Michigan.

[0031] When the patient support monitoring system deter-
mines that actual patient support configuration and/or crite-
ria of the patient support deviate from the appropriate patient
support configuration and/or criteria, the patient support
monitoring system will generate the notification of an unsat-
isfactory configuration at the patient support. For example,
the notification may include alerts to staff, for example,
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including mobile alerts, pop-up displays, for example at the
nurse call station, generate alarms, for example at the patient
support, or may generate documentation for storage, for
example, for reports or for archival, anecdotal, training, or
SiX sigma purposes.

[0032] Optionally, the notification level may be selected.
For example, the caregiver or the system itself may select
and designate a high priority notification level, for example,
for a high risk factor patient, a medium priority notification
level, for example, for a moderate risk factor patient, and a
low priority notification level, for example, for a low risk
factor patient. For example, a high risk factor might be a
high risk fall factor.

[0033] Forexample, when a patient has an elevated patient
fall risk, the hospital bed configuration may lead to a patient
accidentally falling out of their hospital bed, or falling while
attempting to enter their bed. The formats of and information
comprising an illustrative fall risk type, a patient fall risk
profile and a current bed configuration are now described
with reference to FIG. 3A-3D respectively. FIG. 3A identi-
fies three generic fall risk types (high, medium, low), with
each fall risk type corresponding to a particular minimum
hospital bed configuration. In this case, the minimum bed
configuration specified for a high fall risk type patient
requires that three bed rails in the full up position, the bed
height is adjusted to be low and a bed brake is on. These fall
risk types can be defined and entered into a healthcare
system by a healthcare organization based upon a corpus of
patient fall risk information included in EMR’s over some
period of time.

[0034] FIG. 3B is illustrative of one or more patient risk
profiles, such as fall risk profiles. All of the profiles can be
stored in a patient EMR. A plurality of patients, patient 1 to
patient 1 (with n being an integer value), are identified, and
each of the patients identified is assigned a generic risk type.
For example, patient 1 is assigned risk type high, and so
forth to patient n which is assigned a low risk type. Alter-
natively, a patient’s risk profile may not include a generic
fall risk type, but instead may be comprised of one or more
risk criteria. For example, a fall risk criteria can be identified
during an initial patient fall risk assessment and can include
a description of a patient’s symptoms (physical and/or
physiological) that can affect the patient’s mobility or ambu-
latory characteristics. Such a fall risk criteria description can
include a description of assistance a patient needs in order to
stand up, sit down and/or walk. The criteria description can
indicate that a patient cannot stand without being assisted by
a hospital worker, or that they can stand without assistance
but they are not able to walk without the assistance of a
cane/walker/hospital worker. The criteria description can
indicate that due to blood pressure issues the patient
becomes light headed when they attempt to stand or that the
patient suffers from vertigo. In the event that a patients fall
risk profile does not include a generic fall risk type, but
rather includes one or more fall risk criteria, then a patient
fall risk profile may be formatted according to FIG. 3C.
[0035] FIG. 3C shows a plurality of patient fall risk
profiles each of which include three fields. A first field
includes patient identification information, a second field
includes fall risk criteria information and a third field
includes bed configuration information specifically tailored
to each patients fall risk criteria. With respect to patient 1,
the fall risk criteria field includes information indicating that
the patient is not able to stand without assistance from a
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hospital worker, and the corresponding bed configuration
profile is then specified to include how the bed should be
configured to prevent the patient from accidentally falling
out of the bed and bed configuration information that allows
the patient to easily enter and exit their bed, which in this
case is that all bed rails should be in the full up position and
the bed should be set to a medium height above the floor.

[0036] FIG. 3D is an example format of a current bed
configuration record that is comprised of at least the identity
of a patients bed, the identify of a patient assigned to the bed
and their fall risk assessment, and which includes the current
status of the bed properties (current bed status) as deter-
mined by the healthcare system 10 from information/telem-
etry received from the bed sensors. Bed properties in the
context of this description refers to, among other things, the
number and types of bed rails included on a hospital bed,
whether the bed has a height sensor, whether a bed can tilt,
whether the bed includes weight sensors and the position of
the weight sensors in the bed. In the preferred embodiment,
the current bad property status can be, among other things,
a determination that one or more rails are fully up or down,
a determination as to the height of the bed above floor level
and the tilt angle of the bed.

[0037] FIG. 4 is illustrative of an event notification mod-
ule (ENM) 40 that can be implemented in a server connected
to a healthcare network, such as the healthcare network
described with reference to FIG. 1. The ENM 40 operates on
information comprising a patient EMR, information relating
to a current bed status and a generic fall risk type to
determine whether to generate and send an alarm to a
hospital worker or call station indicating that a patient fall
risk is greater than a selected threshold. The threshold can be
set to a particular numerical value or it can be a minimum
bed configuration similar to the minimum bed configuration
described with reference to FIG. 3A. Alternatively, the ENM
40 does not employ the generic fall risk type to determine
whether to generate an alert, but rather uses patient fall risk
criteria. The ENM 40 is generally comprised of an event
processing function 41, an input/output message (alarm)
processing function 44 and may or may not have access to
a database, such as the database 15 described earlier with
reference to FIG. 1. The event processing function 41 can be
comprised of a fall risk processing function or client 42 and
other event processing clients as necessary for processing
different classes of events. The fall risk processing client 42
can operate on, among other things, information in a
patient’s EMR and current bed configuration information to
determine whether to send an alert to a call point or
healthcare worker. In the event that an alert is generated by
the event processing function 41, the information in the alert
is sent to the input/output message processing function 44
which operates to determine which of one or more health-
care workers or call points should receive the alert. After
receiving the alert, the healthcare worker can correct/modify
the current bed configuration to at least meet the minimum
hospital bed properties configuration necessary to mitigate
the patient fall risk. Further, the healthcare system can detect
that the bed configuration is modified/corrected by the
healthcare worker to meet the minimum bed properties
configuration and either cancel the earlier transmitted alert
or send another alert indicating that the patient is no longer
at risk of falling.

[0038] The fall risk processing function or client 42 is now
described in greater detail with reference to FIG. 5. The
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client 42 is comprised of a subscription module 51, alarm
generation logic 52, a store of or access to a store of
minimum bed configuration information 53 per patient fall
risk type, a store or access to a store of patient fall risk profile
information 54, and a store or access to a store of current bed
configuration state or information 55. Although the stores
53, 54 and 55 are illustrated in FIG. 5 as being local to the
client 42, this does not have to be the case. These stores can
be located in temporary storage (buffer memory) associated
with the client 42 or these stores can be located in a main
memory in the server, or it can be located in any memory
that is accessible by the client 42 over a local or wide area
network. The store(s) described herein can be implemented
in any one or a combination of computer data storage
technologies, such as semiconductor, magnetic or optical
technologies for example. The subscription module 51 gen-
erally operates to send standard subscription request mes-
sages to one or more servers, connected to a healthcare
system network, that can store information of interest to the
client, such as EMR or bed configuration information. Once
a response to a subscription request is received by the
module 51, the event processing function 41 will automati-
cally start to receive information currently stored in the
record associated with the subscription request. This infor-
mation can be for example, information regarding the cur-
rent configuration state of one or more beds and this state
information can be saved in a store 55 associated with or
accessible by the client 42. Alternatively, the client 42 may
not subscribe to receive bed configuration state information,
but rather a healthcare server can periodically publish cur-
rent bed configuration state information to some or all of the
healthcare clients connected to the healthcare network.

[0039] Continuing to refer to FIG. 5, the minimum bed
configuration store 53 is comprised of information similar to
that described with reference to FIG. 3A, the patient fall risk
profile store 54 is comprised of information similar to that
described with reference to either FIG. 3B or 3C, and the
current bed configuration state store 55 is comprised of
information similar to that described with reference to FIG.
3D. Finally, the alarm generation logic 52 is comprised of a
computer program that operates to determine whether or not
to generate an alarm based upon information included in the
stores 53, 54 and 55 (or alternative only stores 54 and 55).
More specifically, in one embodiment the logic 52 can
operate to examine a patient’s fall risk profile, associated
minimum bed configuration, and the current bed configura-
tion state. If the current bed configuration state indicates that
the patient is in their bed, the logic proceeds to determine if
the current bed configuration meets the minimum bed con-
figuration for the patient (i.e., which rails are up or down,
bed heights, etc.). If the current bed configuration meets the
minimum bed configuration for that patient, then the logic
52 does not generate an alert. On the other hand, if the
current bed configuration does not meet the minimum bed
configuration for that patient, then an alert is generated.
Alternatively, the logic 52 only needs to examine the patient
fall risk profile 54 if the fall risk criteria and the bed
configuration profile information are stored here.

[0040] The operation of the alarm generation logic 52 will
now be described with reference to the flow diagram of FIG.
6. While FIG. 6 and the following description are directed to
an embodiment in which fall risk criteria and patient bed
configuration information corresponding to the patients fall
risk criteria are not entering into the healthcare system
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server, it should be understood that this information can be
entered into the system and employed by the logic 52 in
order to determine whether or not to generate an alert. In step
1 of the flow diagram, a hospital worker can define one or
more generic patient fall risk types and enter these types into
a healthcare system of storage on a server such as server 11
in FIG. 1. These fall risk types can be identified by the terms
high (high fall risk), medium (medium fall risk), low (low
fall risk), they can be identified in descending numerical
order from a highest to lowest fall risk, or the fall risk type
can be define in some other manner. Each generic fall risk
type can be associated with a set of generic patient fall risk
criteria. The fall risk criteria set can include, among other
things, the degree to which a patient can balance while
standing and the type of assistance (cane, walker, hospital
worker) the patient needs in order to remain standing, it can
include whether the patient has any broken limbs, and it can
include physiological measures such as whether the patient
has vertigo. Each fall risk type can be associated with a
minimum bed configuration which is comprised of such
things as whether one or more bed rails are up or down, the
tilt angle of the bed and the height of the bed above the floor
level. In step 2, a hospital worker can evaluate whether or
not a patient is at risk or falling, and if they are the process
proceeds to Step 4, otherwise the process ends at step 3. In
Step 4, the hospital worker can evaluate the degree to which
the patient is at risk of falling and assign them to one of the
fall risk types entered into the system in Step 1. The assigned
risk type can then be entered into the patients EMR. At this
point, a healthcare system has information that is necessary
in order to generate an alert indicating that a patient may be
at risk of falling at some point in the future.

[0041] Continuing to refer to FIG. 6, in Step 5 of the
process the logic 52 can examine a patient’s fall risk profile
stored in the patient’s EMR in order to determine the
patients fall risk type. Based upon the fall risk type, the logic
52 can then, in Step 6, look up minimum bed configuration
information stored in the table/record described with refer-
ence to FIG. 3A. Next, in Step 7 the logic 52 can then
examine the current bed configuration state described with
reference to FIG. 3D, and compare this current state to the
minimum bed configuration information detected as the
result of Step 6. Then, in Step 8 the logic 52 can employ
information detected in Step 7 to determine whether a
patient is currently in their bed, and if not the process
proceeds to Step 9 and no alert is generated. On the other
hand, if in Step 8 the logic 52 determines that a patient is in
their bed, the process proceeds to Step 10 where the state of
the current bed configuration detected in Step 7 is compare
to the minimum bed configuration for that patient detected
in Step 6. If, in Step 11, the comparison performed in Step
10 determines that the current bed configuration does not
meet the minimum bed configuration necessary to
adequately protect the patient from falling out of the bed (i.e.
the value of the comparison is greater than a pre-determined
threshold value), the process proceeds to Step 13 and an alert
is generated and sent to a call station or directly to a hospital
worker. On the other hand, the process proceeds to Step 12
if the result of the comparison performed in Step 10 indi-
cates that the current bed configuration does meet the
minimum configuration necessary to prevent the patient
from fall out of the bed.

[0042] Software for remotely setting up parameters to be
monitored at the bed and monitoring the parameters, which
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could be for example a thin client or fat client application,
reference is made to co-pending patent application Ser. No.
61/790,823, filed on even date herewith, entitled PATIENT
SUPPORT APPARATUS WITH REMOTE COMMUNI-
CATIONS (Attorney Docket 143667.153339 (STRO3
P414).

[0043] Accordingly, the present invention provides a
healthcare system that proactively alerts healthcare workers
to a bed configuration change that elevates a patient’s risk,
for example, of falling out of their bed, or falling while
attempting to enter their bed. With the knowledge that a
patient is currently in their bed or not in their bed, knowing
the patient’s condition or risk profile, knowing the minimum
hospital bed configuration associated with the patients risk
profile, and knowing the current bed configuration state, the
healthcare system can generate a notification, such as an
alert to one or more healthcare workers, indicating that the
patient’s risk of injury is elevated above an acceptable level.
More specifically, the present invention can provide a
healthcare system that can include a patient risk processing
function that operates to compare a current patient bed
configuration to a minimum bed configuration correspond-
ing to a patient’s condition or risk profile, and if the current
bed configuration does not meet the minimum bed configu-
ration (less than the minimum configuration), then an alert
can be generated by the healthcare system for transmission
to one or more healthcare workers. After receiving the alert,
the healthcare worker can modify the current bed configu-
ration to meet the minimum bed configuration and the
healthcare system can either clear the previously transmitted
alert and/or it can send another alert indicating that the bed
configuration has been corrected. With the knowledge that
the current configuration of a patient’s hospital bed places
them 1n an elevated risk of injury, accidental patient injuries
can be mitigated or prevented.

[0044] Therefore, it will be understood that the embodi-
ments shown in the drawings and described above are
merely for illustrative purposes, and are not intended to limit
the scope of the invention which is defined by the claims
which follow as interpreted under the principles of patent
law including the doctrine of equivalents.

[0045] The above description is that of current embodi-
ments of the invention. Various alterations and changes can
be made without departing from the spirit and broader
aspects of the invention as defined in the appended claims,
which are to be interpreted in accordance with the principles
of patent law including the doctrine of equivalents. This
disclosure is presented for illustrative purposes and should
not be interpreted as an exhaustive description of all
embodiments of the invention or to limit the scope of the
claims to the specific elements illustrated or described in
connection with these embodiments. For example, and with-
out limitation, any individual element(s) of the described
invention may be replaced by alternative elements that
provide substantially similar functionality or otherwise pro-
vide adequate operation. This includes, for example, pres-
ently known alternative elements, such as those that might
be currently known to one skilled in the art, and alternative
elements that may be developed in the future, such as those
that one skilled in the art might, upon development, recog-
nize as an alternative. Further, the disclosed embodiments
include a plurality of features that are described in concert
but which can be used independently and/or combined with
other features. The present invention is not limited to only
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those embodiments that include all of these features or that
provide all of the stated benefits, except to the extent
otherwise expressly set forth in the issued claims. Any
reference to claim elements in the singular, for example,
using the articles “a,” “an,” “the” or “said,” is not to be
construed as limiting the element to the singular.

I claim:

1. A notification system comprising:

a healthcare system;

a patient support having a configuration, a network inter-

face in communication with the healthcare system, and
a monitoring system having sensors detecting the con-
figuration of the patient support, and the healthcare
system receiving information from the monitoring sys-
tem about the configuration of the patient support
through the network interface;

a set of generic risks entered into the healthcare system,

each generic risk having a type associated therewith
and being associated in the healthcare system with a
minimum patient support configuration;

an input to the healthcare system configured to allow a

healthcare worker to select one of the generic risks and
to assign the selected generic risk to a patient supported
on the patient support; and

the healthcare system generating a notification to a care-

giver when the monitoring system detects when a
sensed configuration of the patient support deviates
from the minimum patient support configuration asso-
ciated with the generic risk assigned to the patient.

2. The notification system according to claim 1, wherein
the healthcare system also includes room information of the
patient support.

3. The notification system according to claim 1, wherein
the healthcare system is configured to generate multiple
notification levels when the healthcare system detects a
sensed configuration deviates from the minimum patient
support configuration associated with the generic risk
assigned to the patient.

4. The notification system according to claim 1, wherein
the healthcare system is configured to detect when a patient
support configuration is modified/corrected to meet the
minimum patient support configuration.

5. The notification system according to claim 4, wherein
the healthcare system is configured either cancel the notifi-
cation or send another notification indicating that the patient
is no longer at risk.

6. The notification system according to claim 1, further
comprising at least one physiological sensor to sense a
physiological condition of a patient supported thereon, the
monitoring system in communication with the at least one
physiological sensor, and the monitoring system having a
default setting for the physiological condition and operable
to generate a notification when the sensor detects when a
sensed physiological condition deviates from the default
setting.

7. The notification system according to claim 6, wherein
the physiological condition includes a condition selected
from the group consisting of heart rate, blood pressure, and
respiratory rate.

8. The notification system according to claim 1, further
comprising at least one physiological sensor in communi-
cation with the monitoring system to sense a physiological
condition of a patient supported on the patient support, the
healthcare system receiving information from the monitor-
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ing system about the physiological condition of the patient
through the network interface; and

the healthcare system processing the information received
from the physiological sensor to determine whether a
healthcare worker should be notified of an event.

9. The notification system according to claim 8, wherein
the healthcare system generates an alert in the event that a
change to a patient’s physiological condition as detected by
the physiological sensor varies a threshold amount from a
default setting for the physiological condition.

10. The notification system according to claim 1, wherein
the healthcare system stores documentation regarding the
sensed condition of the patient support.

11. A notification system comprising:

a healthcare svstem, the health care system having a
network and a server in communication with the net-
work, the server including a collection of data, the
collection of data including patient risk profiles and
minimum patient support configurations;

a patient support having a configuration, a network inter-
face in communication with the healthcare system, and
a monitoring system having sensors detecting the con-
figuration of the patient support, and the healthcare
system receiving information from the monitoring sys-
tem about the detected configuration of the patient
support through the network interface; and

the healthcare system associating the patient risk profiles
with the minimum patient support configurations and
detecting when a patient is supported on the patient
support, the patient having a patient risk profile in the
collection of data, and the healthcare system comparing
the current patient support configuration as detected by
the monitoring system to the minimum patient support
configuration associated with the patient risk profile of
the patient supported on the patient support and gen-
erating a notification to a caregiver when the detected
configuration of the patient support deviates from the
minimum patient support configuration associated with
the patient risk profile of the patient.

12. The notification system according to claim 11,
wherein the healthcare system also includes room informa-
tion of the patient support.

13. The notification system according to claim 11,
wherein the healthcare system is configured to generate
multiple notification levels when the healthcare system
detects a detected configuration deviates from the minimum
patient support configuration associated with the patient risk
profile associated with the patient.

14. The notification system according to claim 11,
wherein the healthcare system is configured to detect when
the detected configuration of the patient support is modified
or corrected to meet the minimum patient support configu-
ration.

15. The notification system according to claim 14,
wherein the healthcare system is configured either cancel the
notification or send another notification indicating that the
patient is no longer at risk.

16. The notification system according to claim 11, further
comprising at least one physiological sensor in communi-
cation with the monitoring system to sense a physiological
condition of a patient supported on the patient support, the
healthcare system receiving information from the monitor-
ing system about the physiological condition of the patient
through the network interface; and



US 2020/0015762 A1

the healthcare system processing the information received
from the physiological sensor to determine whether a
healthcare worker should be notified of an event.

17. The notification system according to claim 16,
wherein the healthcare system generates an alert in the event
that a change to a patient’s physiological condition as
detected by the physiological sensor varies a threshold
amount from a default setting for the physiological condi-
tion.

18. The notification system according to claim 16,
wherein the physiological condition includes a condition
selected from the group consisting of heart rate, blood
pressure, and respiratory rate.

19. The notification system according to claim 16,
wherein the healthcare system stores documentation regard-
ing the sensed physiological condition of the patient.

20. The notification system according to claim 11,
wherein the healthcare system stores documentation regard-
ing the detected configuration of the patient support.

I I T T

Jan. 16, 2020



patsnap

TREMOF) RETEZRHNBHRSE

[ (RE)S US20200015762A1 K (aH)A 2020-01-16

RS US16/578589 % A 2019-09-23

FRIBE(FFROA(F) EBERAXFHE

BRiF(E R AR ERERAT

LR REERAAE) EERLE

#RIZH A MAYORAS JR RICHARD C

EBAA MAYORAS, JR., RICHARD C.

IPCH%E A61B5/00 G08B21/04 G16H50/20 A61B5/11

CPCH S A61B5/002 A61B5/6892 G08B21/043 A61B5/746 G08B21/0453 G16H40/67 A61B5/742 A61B5/1117
A61B5/0022 G08B21/0461 A61B5/7275 G16H50/20 G16H40/20 A61B5/7282 GO6F19/3418 G16H80
/00

LR 61/672740 2012-07-17 US

SNEBEEE Espacenet USPTO

HE(F) HOSPITAL HEALTHCARE SYSTEM 10

FERPBE-METRERS , ATHRNEF BEETREIERAR
ARRERTHEERIFELERTIEARLTFEEERELTR/R 2
HRR o

INPUT FROM
HEALTHCARE

HEALTHCARE SYSTEM
SERVER 11

WORKERS

ELECTRONIC MEDICAL
RECORD STORE 12

> ALERTTO

EVENT NOTIFICATION
MODULE 13

HEALTHCARE WORKERS

INPUT FROM
HOSPITAL BEDS

BED TELEMETRY
PROCESSING 14



https://share-analytics.zhihuiya.com/view/bdf89d00-5398-4292-a620-a2e7f1f20147
https://worldwide.espacenet.com/patent/search/family/048783016/publication/US2020015762A1?q=US2020015762A1
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=%2220200015762%22.PGNR.&OS=DN/20200015762&RS=DN/20200015762

