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(57) ABSTRACT

An apparatus for remote at-home care of a patient is dis-
closed. The apparatus monitors a patient with a deployable
sensor system and communicates the data sensed by the
sensor system to a patient care hub located within a patient’s
home. A patient interface and a caregiver controller are in
wireless communication with each other and the patient care
hub. The patient care hub generates an alert(s) in view of the
sensed data and wirelessly communicates the alert(s) to the
patient interface and/or the caregiver controller.
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PATIENT CARE SYSTEM FOR A HOME
ENVIRONMENT

PRIORITY CLAIM

[0001] This application claims priority under 35 U.S.C. §
119(e) to U.S. Provisional Application No. 62/739,334, filed
Sep. 30, 2018, which is expressly incorporated by reference
herein.

TECHNICAL FIELD

[0002] The present disclosure is related to a healthcare
communication system for use in a home of a patient. More
specifically, the present disclosure is related to a healthcare
communication system for use in a patient’s home having a
patient care hub and a deployable sensor system that is
technologically agnostic and configured to provide remote
patient monitoring by a caregiver when the patient is located
outside of a healthcare facility (e.g., a patient’s home).

BACKGROUND

[0003] A prominent concern in the healthcare field
includes the limited number of available healthcare facilities
(e.g., hospitals, nursing homes) offering long-term caregiver
assistance due to the limited number of caregivers, the
growing number of patients, and the increasing costs. Addi-
tionally, patients are often kept at healthcare facilities for
extended periods of time due to the need for caregiver
observation and access to a healthcare facility’s communi-
cation system. The healthcare facility’s communication sys-
tem provides instant communication between patients, care-
givers, and dispatchers. The communication system also
assists caregivers by allowing for the monitoring of patients
from a nurse station or other central location of the facility.
Commonly, the monitored patients are required to be posi-
tioned on patient support apparatuses located within the
facility in order to be kept under the observation of a
caregiver via the healthcare facility’s communication sys-
tem. An in-home patient care system would permit the
patient to return home from the healthcare facility while
maintaining communication with and/or observation by the
caregiver.

[0004] However, in-home patient care arrangements pro-
vide unique challenges for caregivers as in-home patient
care systems are not compatible with various platforms
and/or operating systems. An agnostic in-home patient care
system would enable the caregiver to setup and utilize the
system in most any patient care environment. This would
significantly lower the cost to the patients and contribute to
increased caregiver efficiency. An additional challenge is the
limited ability of caregiver’s to make visits to a patient’s
home. Caregivers often only make periodic visits to a
patient’s home, so when a health and/or an equipment issue
arises, the patient must contact the caregiver by telephone to
alert her/him/them of such problems. These issues may not
always be able to be resolved over the telephone, and the
resolution may be delayed until the next scheduled visit
unless the caregiver makes an unscheduled trip to the
patient’s home. Additionally, a health or equipment issue(s)
may go unnoticed by the patient such that the caregiver is
not aware of the issue until the next in-home visit. An
in-home patient care system configured to be in electronic
communication with a caregiver controller would enable the
notification of caregivers to a health and/or equipment issue
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without requiring that the patient contact the caregiver.
Further, a controller configured to allow a caregiver to alter
the state of the patient located on the patient support
apparatus without the caregiver returning to the patient’s
home or waiting until the next scheduled visit to alter the
state of the patient would provide care at a reduced expense.

SUMMARY

[0005] The present disclosure includes one or more of the
features recited in the appended claims and/or the following
features which, alone or in any combination, may comprise
patentable subject matter.

[0006] In a first aspect of the present disclosure, a patient
care system includes a deployable sensor system including
an at least one sensor configured to monitor a patient and
wirelessly communicate a plurality of sensed data. A patient
care hub is configured to receive the plurality of sensed data
from the at least one sensor, discern patient activity, monitor
the sensed data, and wirelessly communicate the sensed data
and discerned activity of the patient. A patient interface is
configured to communicate wirelessly with the patient care
hub.

[0007] Insomeembodiments of the first aspect, the patient
care system further comprises a caregiver controller config-
ured to wirelessly communicate with the patient care hub
and the patient interface.

[0008] Insome embodiments of the first aspect, the at least
one sensor is removeably coupled to a patient support
apparatus and is configured to monitor the physiological
parameters of the patient, and wirelessly communicate with
the patient care hub.

[0009] Insomeembodiments of the first aspect, the patient
care hub is further configured to be operable with a variety
of sensors such that the variety of sensors are interchange-
able with the at least one sensor of the deployable sensor
system.

[0010] Insomeembodiments of the first aspect, the patient
care hub is further configured to generate a risk score and a
change in status score. The risk score represents how likely
a patient is to degenerate, and the change in status score
represents the status of patient progress or degeneration.
[0011] Insome embodiments of the first aspect, the patient
interface and the caregiver controller includes a microphone
and a speaker. The patient interface and the caregiver
controller are further configured to provide voice commu-
nication between the patient and a caregiver.

[0012] Insomeembodiments of the first aspect, the patient
interface is configured to communicate wirelessly with a
caregiver entry system. The caregiver entry system is con-
figured to unlock a patient’s home in response to an unlock
command input into the patient interface by the patient.
[0013] Insomeembodiments of the first aspect, the patient
interface further includes a visual display configured to
display communications from the patient care hub and the
caregiver controller.

[0014] In some embodiments of the first aspect, the visual
display is further configured to display a progress measure
and a motivational message.

[0015] Insomeembodiments of the first aspect, the patient
interface is coupled to a patient support apparatus via a
locking mechanism removeably coupled to the patient inter-
face and the patient support apparatus. The locking mecha-
nism is configured to maintain the coupling of the patient
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interface and the patient support apparatus until the locking
mechanism is released by the caregiver.

[0016] Insomeembodiments of the first aspect, the patient
interface is electronically coupled to the patient care system
and configured to communicate an alert to the caregiver
when the patient interface is electronically uncoupled from
the patient care system.

[0017] Insomeembodiments of the first aspect, the patient
care system further comprises an at-home positioning sys-
tem configured to communicate wirelessly with the care-
giver controller and operable to receive a plurality of
instructions from the caregiver controller, react to the plu-
rality of instructions, and monitor the at-home positioning
system for compliance with the plurality of instructions.
[0018] In some embodiments of the first aspect, the care-
giver controller is configured to be remotely located such
that the caregiver controller and the patient care hub are
separated by at least a distance.

[0019] In a second aspect of the present disclosure, the
patient care system includes a deployable sensor system
including an at least one sensor configured to monitor a
patient and wirelessly communicate a plurality of sensed
data. A patient care hub is configured to receive the plurality
of sensed data from the at least one sensor, discern patient
activity, monitor the sensed data, and wirelessly communi-
cate the sensed data and discerned activity of the patient. A
patient interface is configured to communicate wirelessly
with the patient care hub. A caregiver controller is config-
ured to communicate wirelessly with the patient care hub
and the patient interface.

[0020] In some embodiments of the second aspect, the
patient care system further includes an at-home positioning
system configured to communicate wirelessly with the care-
giver controller and operable to adjust the patient supported
on a patient support apparatus. At least one inflatable bladder
is positioned to provide support for the patient when the
patient is positioned on at least a portion of the patient
support apparatus. A pressure-control assembly is operably
coupled to the at least one inflatable bladder and configured
to regulate a pressure within the at least one inflatable
bladder. The pressure-control assembly includes a program-
mable controller configured to communicate wirelessly with
the caregiver controller and operable to monitor a sensed
pressure value of a fluid pressure within the at least one
inflatable bladder and adjust the fluid pressure within the at
least one inflatable bladder in response to a plurality of
instructions from the caregiver controller.

[0021] In some embodiments of the second aspect, the
programmable controller is further configured to communi-
cate wirelessly with the deployable sensor system, receive a
plurality of sensed data from the sensor system, discern a
patient health status, compare the patient health status to At
least one predefined parameter, and communicate an alert to
the caregiver controller when the patient health status vio-
lates one of the at least one predefined parameters.

[0022] In some embodiments of the second aspect, the
at-home positioning system is configured to be remotely
activated by the caregiver controller. The caregiver control-
ler is configured to wirelessly communicate with a bladder
controller configured to activate a pump. The pump is
configured to direct a flow of air towards the at least one
inflatable bladder.

[0023] In some embodiments of the second aspect, the
at-home positioning system further includes an angle sensor
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coupled to the at least one inflatable bladder and configured
to wirelessly communicate an angle of the at least one
inflatable bladder to the programmable controller. The blad-
der controller is further configured to communicate with a
pressure control valve configured to control a flow of air and
change the angle of the at least one inflatable bladder.
[0024] In some embodiments of the second aspect, the
bladder controller is further configured to communicate
wirelessly with the deployable sensor system, receive a
plurality of signals from the sensor system, discern a patient
health status, compare the patient health status to an at least
one predefined parameter, and automatically adjust the at
least one inflatable bladder in response to a violation of one
of the at least one predefined parameters.

[0025] In some embodiments of the second aspect, the at
least one sensor is configured to measure an oxygen satu-
ration level of the patient. The bladder controller is further
configured to increase the angle of the at least one inflatable
bladder positioned under a head section of the patient
support apparatus to at least 30° in relation to a seat section
of the patient support apparatus in response to an oxygen
saturation level of less than 90%.

[0026] In some embodiments of the second aspect, the
bladder controller is configured to increase an angle of at
least one inflatable bladder positioned under a head section
of the patient support apparatus to at least 45° in relation to
the seat section of the patient support apparatus in response
to an oxygen saturation level of less than 90%.

[0027] In some embodiments of the second aspect, the
bladder controller is configured to wirelessly communicate
with the caregiver controller in response to an oxygen
saturation level of less than 90% after increasing the angle
of the at least one inflatable bladder positioned under a head
section of the patient support apparatus to at least 45°
relative to the seat section of the patient support apparatus.
[0028] In a third aspect of the present disclosure, the
patient care system includes a deployable sensor system
including an at least one sensor. A patient care hub is
configured to receive a plurality of signals from the at least
one sensor and wirelessly communicate the plurality of
signals. A patient interface is configured to communicate
wirelessly with the patient care hub. A caregiver controller
is configured to communicate wirelessly with the patient
care hub and the patient interface.

[0029] In some embodiments of the third aspect, the at
least one sensor is configured to be physically engaged with
a patient assistance device, a patient, the patient care hub, a
patient support apparatus, or some combination thereof.
[0030] In some embodiments of the third aspect, the
patient care hub is configured to compare a first signal from
an at least one sensor physically engaged with the patient
and a second signal from an at least one sensor physically
engaged with the patient assistance device to determine
patient adherence to a prescribed care plan. The patient care
hub is further configured to communicate an alert to the
caregiver controller if the first signal and the second signal
are not simultaneously active.

[0031] In some embodiments of the third aspect, the
patient care hub is configured to automatically update a
patient’s priority and recommend changes to a caregiver’s
schedule stored in the caregiver controller in response to a
change in a risk score of the patient.

[0032] In some embodiments of the third aspect, the
patient care hub is further configured to monitor, track, and
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communicate a historical data of patient activity and care-
giver interaction with the patient.

[0033] In some embodiments of the third aspect, the
patient care system further includes a patient monitoring
system in communication with the sensor system and con-
figured to receive an at least one signal from the sensor
system relating to patient movement.

[0034] In some embodiments of the third aspect, the
patient monitoring system is configured to wirelessly com-
municate with the caregiver controller and includes a trans-
mitter removeably coupled to the patient support apparatus,
a receiver configured to wirelessly communicate with the
transmitter and removeably coupled to a patient, and a
plurality of wiring configured to create a first zone between
a first point and a second point and a second zone extending
from the second point outwardly away from the patient
support apparatus.

[0035] In some embodiments of the third aspect, the
patient monitoring system is configured to monitor patient
movement in the first zone and the second zone and com-
municate the location of patient movement relative to the
first zone and the second zone to the caregiver controller.
[0036] In some embodiments of the third aspect, the
patient interface is further configured to activate the patient
care system and wirelessly communicate an identity of a
patient. The patient care system is configured to access a
patient’s medical history and a caretaker’s orders in
response to the confirmation of the patient’s identity.
[0037] In some embodiments of the third aspect, the
patient interface enables the patient care system to associate
the identity of the patient with the particular patient care
system such that a plurality of patient data from the asso-
ciated care system is communicated to the patient care hub
and the caregiver controller. The plurality of patient data
containing the identity of the patient using the patient care
system.

[0038] Additional features, which alone or in combination
with any other feature(s), such as those listed above and/or
those listed in the claims, can comprise patentable subject
matter and will become apparent to those skilled in the art
upon consideration of the following detailed description of
various embodiments exemplifying the best mode of carry-
ing out the embodiments as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS
START HERE

[0039] The detailed description particularly refers to the
accompanying figures in which:

[0040] FIG. 1 is a diagrammatic view showing a patient
care system in a patient’s home and a caregiver controller
located outside of the patient’s home and in wireless com-
munication with the patient care system;

[0041] FIG. 2 is a diagrammatic view showing the com-
municative relationships between the caregiver controller, a
patient care hub, a deployable sensor system, and a patient
interface;

[0042] FIG. 3 is a diagrammatic view showing the patient
care hub of the patient care system in communication with
a vitals monitor;

[0043] FIG. 4 is a process flow chart for a controller to
determine a compliance protocol, monitor the health of the
patient, and communicate a motivation factor(s) to the
patient if the compliance protocol is violated;
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[0044] FIG. 5 is a diagrammatic view of an illustrative
embodiment of the caregiver controller showing a progress
bar with health markers identifying significant events, the
percentage the patient is cured, and various events concern-
ing a patient’s care plan;

[0045] FIG. 6 is a diagrammatic view of an illustrative
embodiment of the patient interface showing a progress bar
with health markers identifying significant events, a per-
centage of completion, and various events concerning a
patient’s care plan;

[0046] FIG. 7 is a side elevation view of an illustrative
embodiment of the patient care hub showing the patient care
hub exploded from a siderail removeably coupled to a
patient support apparatus;

[0047] FIG. 8 is a process flow chart for a controller to
assign a confirmed identity of a patient to a patient interface,
associate the patient interface with the patient care system,
and transmit a digital communication(s) from the patient
interface with the confirmed identity of the patient also
communicated;

[0048] FIG. 9 is a process flow chart for a controller to
determine a theft prevention protocol, monitor the location
of the patient interface, and communicate an alert to the
caregiver if the theft prevention protocol is violated;
[0049] FIG. 10 is a schematic view of an illustrative
embodiment of the deployable sensor system configured to
determine the proximity of the patient to the patient care hub
within two identified zones to locate the patient relative to
the two identified zones and communicate the location of the
patient to the caregiver controller;

[0050] FIG. 11 is a process flow chart for a controller to
determine a fall prevention protocol, monitor the location of
the patient relative to the two identified zones, and commu-
nicate an alert to the caregiver if the fall prevention protocol
1s violated;

[0051] FIG. 12 is a diagrammatic view showing a posi-
tioning system removeably coupled to the patient support
apparatus and configured to wirelessly communicate with
the caregiver controller suggesting that the caregiver may
control the remote positioning system when the caregiver is
located outside of the patient’s home;

[0052] FIG. 13 is a partial diagrammatic and schematic
view similar to FIG. 12 showing a first inflatable bladder of
the remote positioning system positioned under a head
section of the mattress and a second inflatable bladder of the
remote positioning system positioned under a foot section of
a mattress of the patient support apparatus;

[0053] FIG. 14 is a diagrammatic view similar to FIGS. 12
and 13 showing the communicative relationships within the
caregiver controller and the communicative relationship
between the angle sensors and the bladder controller show-
ing that the bladder controller is configured to wirelessly
communicate with the angle sensors and the caregiver
controller;

[0054] FIG. 15 is a process flow chart for a caregiver to
remotely adjust the head section and/or foot section of the
mattress in response to a request from the patient;

[0055] FIG. 16 is a process flow chart for a controller to
determine an oxygen saturation protocol, monitor the oxy-
gen saturation of the patient, automatically adjust the angle
of the head section of the mattress in response to a violation
of the oxygen saturation protocol, and communicate an alert
to the caregiver if the oxygen saturation prevention protocol
1s violated at least three times;
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[0056] FIG. 17 is a process flow chart for a controller to
compare the assigned monitored parameters with the pre-
scribed therapies and patient needs to determine the prob-
ability of completion of care by the patient; and

[0057] FIG. 18 is a process flow chart for a controller to
determine an entrance unlock protocol, monitor the location
of the entrance(s) to the patient’s home and the presence of
the caregiver at the entrance to the patient’s home, commu-
nicate an alert to the patient if the entrance unlock protocol
has been violated, and communicate an unlock command
input by the patient to unlock a door entry mechanism.

DETAILED DESCRIPTION

[0058] A patient care system 20 in accordance with the
present disclosure is adapted for use with a patient support
apparatus 12 such as, for example, a patient’s personal bed
located in their home as shown in FIG. 1. Illustratively, the
patient care system 20 is independent of the patient support
apparatus 12. The patient care system 20 is configured to
removably couple to the patient support apparatus 12, moni-
tor physiological factors of the patient 10 that affect the
patient’s health to evaluate what response, if any, is appro-
priate upon detecting or predicting the occurrence of pre-
programmed conditions, communicate information to a
caregiver 24, receive and complete care plan instructions
remotely input by the caregiver 24, and allow for commu-
nication between the caregiver 24 and the patient 10.
[0059] Because the patient care system 20 is removable,
the patient care system 20 may be used with varied patient
support apparatuses 12 and may be obtained as an aftermar-
ket accessory separate from the patient support apparatus 12.
As a result, the patient care system 20 may be coupled to a
variety of embodiments of the patient support apparatus 12
such as a chair, a wheelchair, a table, a gurney, a stretcher,
or the like. In addition, the patient care system 20 is
configured to be used with a variety of software platforms
and operating systems further enabling the transferability of
the patient care system 20 between patient homes.

[0060] Referring to FIG. 1, a patient 10 is shown posi-
tioned on a patient support apparatus 12 illustratively
embodied as a home bed located in a patient’s home 14. The
patient support apparatus 12 may include a frame 16, a base
18, and a patient support surface 22. In some embodiments,
the patient support surface 22 is moveable in relation to the
frame 16 between a plurality of positions. FIG. 1 further
shows a patient care system 20 according to one contem-
plated embodiment. The system 20 is configured to further
determine whether to implement an intervention to address
the patient’s physiological factors measured by the system
20 to avoid a decline in patient health and enable commu-
nication between the patient 10 and a caregiver 24. The
physiological factors that the system 20 is configured to
measure include, but are not limited to, presence of an
infection at a surgical site or chronic wound, blood pressure,
temperature, respiratory rate, heart rate, peripheral capillary
oxygen saturation (SpO2), patient movement, time elapsed
since the last caregiver visit and/or vital check, type of
intervention used by the caregiver 24, historical data of
patient activity and patient-caregiver interaction, time
elapsed between a patient call and a caregiver response,
location of the patient, the angle to which one or more
elements of the patient support surface 22 is adjusted, blood
glucose level of the patient, patient nutrition, patient hydra-
tion, and movement of a patient assistance device 30. The
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system 20 is further configured to associate various factors
in order to determine the health of the patient 10. Such
factors may include patient 10 adherence to a prescribed
respiratory therapy, patient 10 medication compliance, and/
or patient 10 adherence to a prescribed physical therapy. The
system 20 is configured to either periodically or continu-
ously monitor such factors. In some embodiments, the
system 20 may be configured to alternate between periodic
monitoring and continuous monitoring so that the caregiver
24 may switch between the two monitoring modes.

[0061] The patient care system 20 may be in communi-
cation with an emergency medical record (EMR) or other
care facility record or database system and configured to
receive information necessary to determine the patient’s risk
for declining health or other factors that would influence the
caregiver’s treatment decision. In one example, the system
20 receives information from the EMR including, but not
limited to, the patient’s medical history, medical diagnosis,
current medications, Braden score, and risk analyses. In
another example, the system 20 receives information from
the institutional system protocols including, but not limited
to, a compliance protocol, a safety protocol, a theft preven-
tion protocol, a fall prevention protocol, an entrance unlock
protocol, and an oxygen saturation protocol. The aforemen-
tioned protocols may include information concerning care
procedures. Each protocol is discussed in further detail
below.

[0062] The system 20 is configured to respond to mea-
sured factors that exceed a predetermined threshold by
activating a programmed therapy or notifying the caregiver
24 and requesting that the caregiver 24 perform an action(s),
such as, repositioning at least a portion of the patient 10 or
actuating a care protocol(s). The system 20 is also config-
ured to provide information to the EMR or other care facility
database or record system for compliance reporting and
charting, as discussed above. The system 20 is configured to
remotely update a caregiver 24 with patient information and
allow for the caregiver 24 to respond to this information.
Upon notifying the caregiver 24, the system 20 is configured
to receive a command from the caregiver 24 via the care-
giver controller 43. The command instructs the system 20 of
its next steps regarding the patient’s care, including, but not
limited, to providing a multitude of therapies, moving the
patient 10, measuring the patient’s vitals, and/or communi-
cating with the patient 10 located on the patient support
apparatus 12.

[0063] Illustratively, the patient support apparatus 12 is
the patient’s personal bed located in the patient’s home 14.
The patient support apparatus 12 may include the frame 16,
the base 18 positioned on top of and in close relation to the
frame 16, and the patient support surface 22 moveably
supported above and spaced apart from the frame 16 by the
base 18. Illustratively, the patient support surface 22 is
embodied as a mattress, as shown in FIG. 1. The patient
support surface 22 is configured to move independent of the
frame 16 and the base 18 with respect to the frame 16. The
patient support surface 22 is further configured to move
between various orientations, such as, but is not limited to,
a High Fowler’s position, a Fowler’s position, and a Semi
Fowler’s position as shown in FIG. 13.

[0064] The patient support surface 22 further includes a
foot section 73, a seat section 76, and a head section 78 as
shown in FIG. 13. The head section 78 and the foot section
73 are movable relative to the seat section 76 and/or the
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frame 16. In some contemplated embodiments, the foot
section 73, the seat section 76, and the head section 78
cooperate to move the patient support apparatus 12 between
a substantially planar or lying down configuration and a
Fowler’s position. In some contemplated embodiments, the
foot section 73, the seat section 76, and the head section 78
cooperate to move the patient support apparatus 12 between
a substantially planar or lying down configuration and an
angled or reclined positon. In some contemplated embodi-
ments, the foot section 73 is movable independent of the
head section 78 with respect to the seat section 76.

[0065] The system 20 includes a deployable sensor system
26, a patient care hub 34, and a caregiver controller 43 as
shown in FIGS. 1 and 2. The deployable sensor system 26
includes at least one sensor 26 configured to wirelessly
communicate with the patient care hub 34. The patient care
hub 34 includes a microprocessor 36, a memory 38, and a
controller 40 and is configured to assess and respond to
adverse conditions that are detected by the sensor system 26.
The caregiver controller 43 includes a microprocessor 220,
a memory 222, and a communication system 224 and is
configured to wirelessly communicate with the patient care
hub 34 and a patient interface 45, as shown in FIG. 2. The
patient care system 20 is configured to be used with the
patient support apparatus 12 as further discussed below.

[0066] As shown diagrammatically in FIG. 2, the deploy-
able sensor system 26 is agnostic and may be coupled to a
variety of elements such as bed equipment 12, an input/
output subsystem(s) 45, the patient assistance device(s) 30,
a patient monitor(s) 32, an environmental monitor(s) 85, a
pump(s) 98, a pulmonary device(s) 87, a pulse oximeter(s)
89, and other medical devices known to one skilled in the
art. The sensor system 26 is configured to wirelessly com-
municate with the patient care hub 34 and provide input to
the patient care hub 34 concerning sensed data about the
patient 10 and the environment indicative of the status of a
therapy, the identity of the patient 10 located on the patient
support apparatus 12 coupled to the patient care system 20,
and/or a characteristic of the patient 10, such as, the patient’s
heart rate, respiration rate, respiration amplitude, skin tem-
perature, weight, sleep state, body orientation, current physi-
cal position, and/or other physiological characteristics or
information about the patient’s condition. In some contem-
plated embodiments, the sensor system 26 may include
temperature sensors, force sensors, pressure sensors, mois-
ture sensors, and ultrasonic sensors that are positioned on
top of and removeably coupled to the patient support surface
22. In some contemplated embodiments, the sensor system
26 may include accelerometer sensors and piezoelectric
sensors that are coupled to garments, linens, and/or the
patient’s skin. In some contemplated embodiments, force
sensors and video sensors are removeably coupled to the
patient support apparatus. In some contemplated embodi-
ments, video sensors are positioned in the patient’s home 14
and positioned to observe the patient 10. In some contem-
plated embodiments, some of the sensors of the sensor
system 26 are incorporated into a topper positioned on top
of the person support surface 22, for example, as disclosed
in U.S. Pat. No. 7,515,059 to Price et al., U.S. Patent
Publication No. 2011/0068928 to Riley et al., and U.S.
Patent Publication No. 2011/0024076 to Lachenbruch, et al.
In some contemplated embodiments, the sensors are load
cells removeably coupled to the frame 16. The sensors of the
sensor system 26 are further configured to removeably
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couple to the person support apparatus 12, integrate into
linens or garments and/or underpads, and/or removeably
coupled to the patient 10. The sensor system 26 is configured
to wirelessly connect to the system 20 to allow the sensors
to convey the sensed data as output to the patient care hub
34.

[0067] The patient care hub 34 is configured to assess and
respond to adverse conditions detected by the sensors of the
sensor system 26 or conveyed by caregiver 24 via the
caregiver controller 43, the patient interface 45, or other
communication means. The patient care hub 34 is further
enabled to run a variety of algorithms concerning the
monitoring of a variety of patient data and configured to
wirelessly couple to and communicate with a variety of
sensors of the sensor system 26 simultaneously to best
monitor the patient 10. Illustratively, the algorithms pro-
grammed into the patient care hub 34 are configured to
communicate motivation factors to the patient 10, associate
the identity of the patient 10 with a patient interface 45
assigned to the patient 10 to pre-populate the patient inter-
face 45 and/or the caregiver controller 43, and/or determine
the location of the patient interface 45 and alert the caregiver
24 when the location cannot be determined. In illustrative
embodiments, the algorithms programmed into the patient
care hub 34 are further configured to determine the present
oxygen saturation level of the patient 10 and instruct an
at-home positioning system 88 to adjust the patient support
apparatus 12 and/or alert the caregiver 24, determine the
present location of the patient 10 and communicate the
location of the patient 10 to the caregiver 24, determine the
probability of completion of care by a patient 10, and
communicate with an entrance to the patient’s home to
remotely unlock the entrance to the patient’s home. In
additional illustrative embodiments, the algorithms are fur-
ther configured to monitor the patient 10, enable caregiver
24 and patient 10 communications, and determine changes
in the patient’s health.

[0068] Illustratively, the patient care hub 34 is positioned
in close proximity to the patient support apparatus 12
located within the patient’s home 14 and is configured to
wirelessly communicate with the caregiver controller 43 as
shown in FIGS. 1-3. The patient care hub 34 is further
configured to wirelessly communicate with the caregiver
controller 43 when the caregiver controller 43 is located
outside of the patient’s home 14. This allows the caregiver
24 to communicate with the patient 10 as well as receive
updates and/or alerts from the patient care system 20.
Further, the patient care hub 34 may be used with a variety
of software platforms and operating systems such that
patient care hub 34 is moveable between patient homes 14
and configured to communicate with a variety of deployable
sensor systems 26 and caregiver controllers 43. Illustra-
tively, the system 20 is agnostic.

[0069] The patient care hub 34 includes a microprocessor
36, a memory device 38, and a controller 40 as shown in
FIG. 2. The patient care hub 34 is configured to receive at
least one input. In contemplated embodiments, the input 68
is provided by the sensors of the sensor system 26 config-
ured to wirelessly communicate patient data and environ-
mental information to the microprocessor 36 of the patient
care hub 34. In additional contemplated embodiments, the
input 68 is provided by the patient 10 via the patient
interface 45. In other contemplated embodiments, the input
68 1s provided from a remote database or system, such as, an
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electronic medical record (EMR) system or care facility
record or information databases, in wireless communication
with the microprocessor 36. In some contemplated embodi-
ments, the information provided by the input 68 includes,
but is not limited to, risk assessments of the patient 10, a
patient’s medical history, the patient’s medications, the
patient’s Braden scores, health conditions of the patient 10,
the patient’s nutritional information, assessed sensory pet-
ception information of the patient 10, staffing levels of the
facility, care facility standard protocols, caregiver alarm
preferences, agitation level of the patient 10, and other
information related to the patient 10, the caregiver 24, and/or
the care facility. In some contemplated embodiments, the
microprocessor 36 is configured to output information,
automatically or manually by the caregiver 24, to the EMR
for charting. This output may include therapy initiation and
termination, adverse event occurrence information, therapy
protocol(s) used, caregiver ID, and any other information
associated with the patient 10, the caregiver 24, the patient
support apparatus 12, the person support surface 22, and/or
adverse events related to the patient 10.

[0070] The microprocessor 36 of the patient care hub 34 is
configured to receive an input(s) 68. The input(s) 68 provide
patient and environmental information that may include both
spatial and temporal components and may relate to a variety
of information, including, but not limited to, the patient’s
current diagnosis, the patient’s medications, the patient’s
physiological characteristics, the patient’s medical history,
risk assessments performed by the caregiver 24, medical
procedures the patient 10 has undergone, the status of
medical equipment and patient assistance devices 30 in the
vicinity of the patient 10 or that are associated with the
patient 10 (i.e., the person support apparatus 12 and the
person support surface 22), care facility protocols and pro-
cedures, care facility logistics, and other information about
the patient 10, the patient assistance device(s) 30, the
caregiver 24, and/or the care facility that can be provided by
an EMR or a patient activity log. The patient activity log is
gathered by and from the patient support apparatus 12 and
mattress 22 and other patient assistance devices 30 assigned
to the patient 10.

[0071] The memory 38 of the patient care hub 34 is
configured to store, amongst other things, instructions in the
form of, for example, a software routine(s) which, when
executed by the microprocessor 36, allow the patient care
hub 34 to control operation of the features of the patient
support apparatus 12 when the patient care system 20 is
armed. The memory device 38 may be, for example, a
programmable read-only memory device (“PROM”) includ-
ing erasable PROM’s (EPROM’s or EEPROM’s). In some
contemplated embodiments, the system 20 is armed manu-
ally by the caregiver 24 or automatically based on informa-
tion from the patient’s EMR, the caregiver 24, and/or a
protocol triggered by the risk profile of the patient 10. After
the patient care system 20 is armed, the instruction sets of
the protocols define procedures that cause the microproces-
sor 36 to implement one or more protocols. Such protocols
may include, but are not limited to, wirelessly alerting the
caregiver 24 when the system 20 detects that a programmed
threshold has been violated so that the caregiver 24 may
manually input care instructions regarding the patient 10 or
the patient care system 20 may automatically run one or
more therapies in response to the patient 10 exceeding a
programmed threshold.
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[0072] The caregiver controller 43 is illustratively shown
as a cellular phone in FIG. 1, but any electronic device may
be used. The caregiver controller 43 is configured such that
a caregiver 24 may remotely communicate with the patient
care hub 34 and/or the patient 10 when the caregiver
controller 43 is spaced apart from the patient care hub 34 a
distance 19. The caregiver controller 43 includes a micro-
processor 220, a memory 222, and a caregiver interface 223
as shown in FIGS. 2 and 14. The microprocessor 220 of the
caregiver controller 43 is configured to receive inputs from
the caregiver 24 regarding the patient’s health, the patient’s
care plan, commands to the patient care hub 34, as well as
other information regarding the patient 10. The memory 222
is configured store, amongst other things, instructions in the
form of, for example, a software routine(s) which, when
executed by the microprocessor 220, allow the caregiver
controller 43 to communicate with the patient care hub 34
regarding the control operation of the patient support appa-
ratus 12 when the patient care system 20 is armed. [lustra-
tively, the caregiver interface 223 includes a display screen
46 and a communication system 224. The display screen 46
is operable to generate or display a graphical user interface
(GUI) to enable the user to interface with components of the
patient support apparatus 12 to control one or more features
of the patient support apparatus 12. The display screen 46 is
atouchscreen capable of generating input data in response to
being touched by the user 24, illustratively. The communi-
cation system 224 includes a microphone 50 and a speaker
52 and is configured to communicate with the patient
interface 45 and/or the patient care hub 34. The caregiver
controller 43 may further include a plurality of hard buttons.
The caregiver controller 43 is configured to wirelessly
communicate information to the caregiver 24 and allow a
caregiver to remotely control various functions of the patient
support apparatus 12.

[0073] Inillustrative embodiments, the system 20 includes
two user input devices 188 as shown in FIG. 6. The second
user input is a patient interface 45. The patient interface 45
is electronically coupled to the patient care hub 34 and the
caregiver controller 43 and is capable of receiving inputs
from a user (e.g., a patient, hospital staff, caregiver, etc.) 24.
The patient interface 45 includes a display 49 and a com-
munication system 47 configured to wirelessly communicate
with the patient care hub 34 and the caregiver controller 43.
The communication system 47 includes a microphone 54, a
speaker 56, and a caregiver call 48. In some embodiments,
the communication system 47 may further include a camera
that is capable of providing a caregiver a view of the patient
from a remote location. Further, in embodiments of the
system 20 in which the inputs are shown on a graphical
display, the system 20 is also capable of providing output to
the user 24 related to various sensed and/or configuration
data of the patient support apparatus 12. Sensed data may
include various sensor readings related to current positions,
levels, temperatures, pressure levels, etc. of various compo-
nents of the patient support apparatus 12. In some embodi-
ments, the configuration data may include various settings
for positioning the components of the patient support appa-
ratus 12 (e.g., a designated angle of the head section 78 of
the patient support apparatus 12 relative to the seat section
76 or the bed frame 16), notifications based on detected
events corresponding to the sensed data, and/or any other
configurable data that may be set by the user 24 and
managed by the patient care hub 34.
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[0074] As shown in FIG. 7, the patient interface 45 is
configured to couple to a siderail 15 of the system 20 so that
the patient 10 may access the patient interface 45. The
patient interface 45 is intended to be accessible by the
patient 10 supported on the patient support apparatus 12.
The patient interface 45 in the illustrative embodiment a
removable hand-held electronic device is mounted to the
siderail 15 and facing inwardly toward the patient 10 sup-
ported on the patient support apparatus 12. As previously
mentioned, the patient interface 45 has a display screen 49,
a caregiver call 48, a microphone 54, and a speaker 56. The
display screen 49 is operable to generate or display a
graphical user interface (GUI) to enable the patient 10 to
communicate with a caregiver 24. The caregiver call 48 is
configured to directly connect the patient 10 to the caregiver
24 in case of a need for immediate assistance and/or an
emergency.

[0075] Inthe illustrative embodiment of FIG. 1, the patient
10 is located on the patient support apparatus 12 in the
patient’s home 14. Deployable sensors of the sensor system
26 are positioned on top of the mattress 22 but may be
positioned below a sheet such that they are not in contact
with the patient 10. In additional embodiments, the sensors
of the sensor system 26 may be directly coupled to the
patient 10. An additional sensor 26 is coupled to a walker 30
located within the patient’s home 14. The sensors of the
sensor system 26 removeably coupled to the mattress 22 and
the walker 30 are configured to communicate with the
patient care hub 34 located within the patient’s home 14.
Hlustratively, the sensors of the sensor system 26 commu-
nicate patient information and/or sensed data to the patient
care hub 34 to enable the patient care hub 34 to synthesis the
sensed data to determine the most efficient course of action.
In some instances, the determined course of action includes
communicating an alert and/or information to the caregiver
controller 43 such that the caregiver 24 may act on the alert
and/or information. Alternatively, the determined course of
action may include an automatic response by the patient care
hub 34 when a programmed threshold is exceeded or another
trigger occurs.

[0076] The information communicated to the caregiver
controller 43 by the patient care hub 34 may include a
patient risk score 80 and/or a change in status score 82 as
shown in FIG. 1. To calculate the scores 80, 82, the patient
care hub 34 collects the sensed data from the sensors of the
sensor system 26 periodically, continuously. or at predeter-
mined intervals. The sensed data includes the patient’s vitals
including the patient’s blood pressure, respiration rate, heart
rate, oxygen saturation level, and contextual data such as
patient activity and the type and length of the caregiver’s
interaction with the patient 10. In additional embodiments,
the sensed data may be received from a smart bandage
configured to monitor a surgical site(s) and/or chronic
wound(s) to determine the presence of infection and provide
an early indication of infection. [llustratively, the patient
care hub collects the sensed data in real time and evaluates
the trend of the patient’s health using a programmed algo-
rithm. The algorithm is configured to generate the risk score
80 to determine the patient’s risk of sepsis and the change in
status score 82 to determine the progress or degenerating of
the patient 10. Upon calculating at least one score 80, 82, the
patient care hub 34 is configured to communicate an alert/
update to the caregiver 24 via the caregiver controller 43. In
addition, the patient care hub 34 is configured to send
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alerts/updates to the caregiver 24 concerning a change in the
patient priority based on the at least one score 80, 82. This
allows the caregiver 24 to make an informed decision
concerning his/her/their schedule 17. Further, the patient
care hub 34 is configured to integrate information provided
by GPS-type services to assist the caregiver 24 in scheduling
a patient visit based on the time of day, the distance between
the caregiver and the patient’s home, and the traffic associ-
ated with that time of day and route. The patient care hub 34
may send the caregiver 24 a proposed schedule 17 deter-
mined to be the most efficient based on the score(s) 80, 82
and the traffic data. Alternatively, the caregiver 24 may allow
for the patient care hub 34 to automatically update his/her/
their schedule 17 based upon the aforementioned informa-
tion.

[0077] Additional information concerning the historical
medical data of the patient 10 may also be communicated to
the caregiver controller 43 and/or the patient interface 45 by
the patient care hub 34. Historical medical data of the patient
10 may include patient motion, the frequency with which a
patient’s vitals are checked, the consistency and length of
interactions between the patient 10 and the caregiver 24, and
the response time of the caregiver 24 to a patient call. To
ascertain such data, the sensors of the sensor system 26 are
embodied as a variety of sensor types in which the sensors
of the sensor system 26 are configured to measure the
relevant information and convey the data to the patient care
hub 34. [llustratively, when measuring the patient’s motion,
the sensors of the sensor system 26 are formed as motion
sensors removeably coupled to the patient support apparatus
12, the siderail 15, and/or the patient 10. Such motion
sensors may include optical sensors, pressure sensors, and/or
accelerometers although other sensors known to measure
motion and/or result in a measurement of patient movement
may also be used. Further, a vitals monitor 32 may be
coupled to or in electrical communication with the patient
care hub 34 such that the patient care hub 34 is configured
to monitor and track how often and when the patient’s vitals
are taken by a caregiver 24 as shown in FIG. 3. An additional
sensor 26 may be coupled to the caregiver 24 and also in
electrical communication with the patient care hub 34. In
illustrative embodiments, the additional sensor 26 is formed
as a radio-frequency identification (RFID) sensor 26 and is
configured to track which caregiver 24 interacted with the
patient 10 and for how long the interaction lasted based on
the proximity of the RFID sensor 26 to the patient care hub
34. The patient care hub 34 is further configured to ascertain
the response time of the caregiver 24 based on the sensed
data and communicate this information to the caregiver
controller 43 and/or the patient interface 45. This allows for
the caregiver 24, the patient 10, and the patient’s family to
participate in the care plan even when the patient 10 is
located at home 14 and receiver alerts of any sensed changes
or issues concerning the patient 10.

[0078] Insome embodiments, the information provided by
the sensors of the sensor system 26 to the patient care hub
34 and communicated to the caregiver controller 43 is
displayed in a progress bar 194 as shown in FIG. 5. The
progress bar 194 is configured to show the progress of the
patient 10 in completing his/her/their treatment/care plan.
The progress bar 194 may further show health markers 196
positioned on the progress bar 194 such that the caregiver 24
may identify the exact day during the patient’s treatment that
the patient 10 achieved an improvement. The health markers
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196 may also identify when the caregiver 24 changed the
patient’s medicine, when the patient 10 developed increased
mobility and decreased chest pain, etc. Further, a percentage
of completion 190 may also be shown so that the caregiver
24 is aware of how far the patient 10 has progressed thus far.
Informative labels/graphics 192 may also be used to convey
the appropriate direction in which the progress bar 194
moves when the patient 10 is progressing well through
his/her/their care plan and the care plan is improving the
health of the patient 10. In additional contemplated embodi-
ments of the caregiver controller display screen 46, the
progress bar 194 is configured to show the daily improve-
ments/highlights of the patient 10.

[0079] The patient care hub 34 is configured to commu-
nicate data received by the sensors of the sensor system 26
to the patient interface 45 and ascertain from the sensed data
whether the patient 10 is progressing towards a programmed
health/care goal and, further, provide feedback to the patient
10 to prompt him/her/them to partake in an activity or update
the patient 10 on his/her/their progress. The programmed
health goal is created using a compliance determination
algorithm 51 as shown in FIG. 4. At step 53, the patient 10
answers a survey and/or provides information so that the
patient’s current motivation factors may be identified. Such
motivation factors may include an upcoming important date
(i.e.: a grandchild’s birthday), a personal goal of the patient
10, and/or other similar positive objectives. The present
health of the patient 10 is determined using the vital signs of
the patient 10 and/or other metrics to measure the patient’s
health, at step 55. At step 57, a compliance protocol is
determined based on the present health of the patient 10 and
the patient’s motivation factors. The motivation factors are
assigned to the patient 10 based on the compliance protocol
such that different motivation factors are communicated to
the patient 10 in response how the patient’s health is
trending , at step 59. To explain, if the patient’s health is
negatively trending, the patient care hub 34 is configured to
communicate a message to the patient 10 via the patient
interface 45 including information such as a medical adher-
ence tracker, motivating stories, and/or special dates. If the
patient’s health is positively trending, then the patient care
hub 34 is configured to communicate reassuring feedback
such as “Great Job!” or “Keep up the good work!” At step
61, at least one alert is set based on the compliance protocol
so that the patient 10 will receive feedback in response to
particular events in the patient’s care plan. The patient care
hub 34 is configured to continuously monitor the health and
the compliance of the patient 10 to the compliance protocol,
at step 63. At step 67, if while monitoring the patient 10 the
alert is triggered, then the motivating factor associated with
the violated compliance protocol is communicated to the
patient 10 via the patient interface 45, at step 67. After
alerting the patient 10 and/or the caregiver 24, the patient
care hub 34 returns to monitoring the health of the patient 10
and the compliance of the patient 10 such that if the
compliance protocol is violated a second time, the patient
care hub 34 is configured to transmit a second message to the
patient 10 and/or caregiver 24.

[0080] Additionally, the algorithm 51 shown in FIG. 4
may also be used to communicate feedback to the patient 10
concerning a violation of the care plan itself. The process in
doing so is similar to that discussed above concerning
feedback provided to the patient 10 concerning the patient’s
health, but the care plan is also evaluated when determining
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the compliance plan. This allows for the patient care hub 34
to communicate feedback to the patient 10 concerning a
violation of the compliance protocol relating to the patient’s
care plan. For example, if the patient’s care plan instructs the
patient 10 to walk around his/her/their room every 5 hours,
and the patient 10 has not exited the bed in 6 hours, then the
patient care hub 34 is configured to communicate feedback
to the patient 10 and/or the caregiver 24 including a
reminder to the patient 10 to exit the bed in order to comply
with his/her/their care plan. Further, medication adherence
charts may also be included in the feedback to the patient
interface 45 and further include data explaining how medi-
cation adherence impacts the patient’s quality of life. By
allowing the patient 10 to become involved in his/her/their
own care, the patient 10 may become more compliant to
his/her/their care plan.

[0081] In addition to medication adherence charts, the
patient interface 45 is configured to further display a prog-
ress bar 186 as shown in FIG. 6. The progress bar 186 is
configured to show the progress of the patient 10 through
his/her/their care plan. The progress bar 186 may further
show health markers 188 positioned on the progress bar 186
such that the patient 10 may identify the exact day during
his/her/their treatment that he/she/they reached a health
marker 188. The health markers 188 may include identifying
when the patient 10 began feeling better, when the patient 10
reached enhanced mobility, etc. Further, a percentage of
completion 190 may also be shown so that the patient 10 is
aware of how far they have progressed. Informative labels/
graphics 192 may also be used to convey the appropriate
direction in which the progress bar 186 moves when the
patient 10 is progressing well through his/her/their care plan.
In additional contemplated embodiments of the patient inter-
face 45, the progress bar 186 is configured to show the daily
improvements/highlights of the patient 10. These daily
updates may be combined with providing positive feedback
and/or motivating factors to the patient 10 as previously
discussed.

[0082] In additional embodiments of the patient care sys-
tem 20, the patient care hub 34 is embodied as a tablet device
45 as shown in FIG. 7. Often when patient care is initiated
the caregiver 24 will furnish the patient 10 and/or the
patient’s family a tablet device 45 or other digital device 45
that is configured to be the communication vehicle between
the caregiver 24 and the patient 10. The tablet device 45 is
configured to wirelessly communicate with the caregiver
controller 43. The tablet device 45 is further configured to
communicate with and/or collect data from the sensors of
the sensor system 26 of the patient care system 20 as well as
other physically and/or digitally connected devices (i.e.: spot
monitors integrated with the siderail 15, scales electronically
coupled to the patient care system 20). The tablet 45 is
further configured to act as a key and activate the patient
care system 20 and/or inform the patient care system 20 of
the patient’s identity. Once the patient’s identity is con-
firmed, the patient care system 20 is configured to use the
confirmed patient identity in all other digital communica-
tions transmitted from the patient care system 20 (i.e.
streaming the patient’s vital signals or an emergency alert to
the patient’s identity. This allows for communication of the
sensed data to the correct EMR record, the correct caregiver
24, or other data destination.

[0083] As described in FIG. 8, to transform the tablet 45
into the key to activate the patient care system 20, a key
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activation algorithm 149 is programmed into the controller
40 of the of the patient care hub 34. The identity of the
patient 10 is confirmed, at step 148. At step 150, the
availability of the tablet device 45 to be assigned to the
patient 10 is confirmed. The caregiver 24 assigns the avail-
able tablet device 45 to the confirmed patient 10, at step 152.
At step 154, the tablet device 45 is associated with the
patient care system 20. The confirmed identify of the patient
10 is communicated to the patient care system 20, at step
156. The tablet device 45 may be physically coupled to the
patient support apparatus 12 and/or siderail 15 via a siderail
dock 128, as suggested in FIG. 7, or digitally via electrical
pairing as further discussed below. At step 158, the patient’s
identity is associated with the patient care system 20 and is
configured to be used as metadata associating the designated
patient identify with any data associated with the assigned
patient care system 20. The patient 10 is continuously
monitored by the patient care system 20 to monitor the
health of the patient 10 associated with the patient care
system 20 using the sensors of the sensor system 26, at step
160. At step 162, if while monitoring the patient 10 the
patient care system 20 is instructed to transmit a digital
communication, then the patient care system 20 transmits
the digital communication with the confirmed patient iden-
tity associated with the patient care system 20. Once the
digital communication is transmitted, the patient care system
20 returns to step 160 and continues monitoring the health
of the patient 10 associated with the patient care system 20.
Additionally, the tablet device 45 is configured to be pre-
populated with the patient identify upon confirmation and
association of the identity of the patient 10. This allows for
simplified deployment of the patient care system 20. Further,
correctly identifying and communicating the patient’s iden-
tify with all digital communications allows for more accu-
rate documentation in EMR and/or medication management.

[0084] The tablet device 45 is configured to permit patient
communication with the caregiver 24, as discussed above,
and is susceptible to theft due to the high expense of the
tablet device 45. As such, it is desirable to protect against
theft of the device 45. Illustratively, the tablet 45 is config-
ured to be in digital communication with the patient care
system 20 regarding the presence and/or location of the
tablet device 45. An algorithm 170 configured to determine
a theft-prevention protocol is programmed into the patient
care hub 34 such that the patient care hub 34 is configured
to locate the device 45, track the device 45, and alert a
caregiver 24 that the device 45 is no longer in digital
communication with the patient care system 20, as described
in FIG. 9. To digitally couple the tablet 45 to the patient care
system 20, the patient care system 20 determines the present
location of the device 45, at step 172. At step 174, the device
45 identifies available patient care systems 20 that may be
assigned to the device 45. A theft prevention protocol is
determined by the patient care system 20 based on the
location of the device 45 and the patient care systems 20
available, at step 176. At step 178, the device 45 is assigned
to one of the available patient care systems 20 based on the
theft prevention protocol such that the device 45 must
remain in close proximity to the assigned patient care system
20 to avoid triggering an alert. The alerts are set based on the
theft prevention protocol, in step 180. At step 182, the
location of the tablet device 45 is continuously monitored by
the patient care system 20. If the tablet 45 is wirelessly
uncoupled from the patient care system 20, the patient care
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system 20 communicates the alarm to the caregiver 24
informing the caregiver 24 that the device 45 has been
digitally uncoupled from the patient care system 20, at step
184. After alerting the caregiver 24, the patient care system
20 returns to monitoring the location of the device 45 and
provide additional alerts if necessary.

[0085] In additional embodiments, the tablet device 45 is
physically coupled to the patient care system 20 such that the
tablet 45 cannot be removed from the patient care system 20
without a removal means such as an authorized code, a
mechanical lock, and/or a special tool. As shown in FIG. 7,
illustratively, the tablet device 45 is configured to couple to
the siderail 15 of the patient care system 20 via the siderail
dock 128. Tllustratively, the siderail dock 128 includes an
anchor 130 coupled to the rear surface of the tablet 45 and
an anchor receiver 132 coupled to the siderail 15. The anchor
130 is configured to engage the anchor receiver 132 such
that the tablet 45 cannot be removed from the patient support
apparatus 12 without the use of a proper removal means.
Other attachment means known in the art may also be used.
The tablet 45 remains configured to be in electronic com-
munication with both the sensors of the sensor system 26
and the caregiver controller 43.

[0086] The patient care system 20 is further configured to
allow the caregiver 24 to monitor the movement/location of
the patient 10 in relation to the patient support apparatus 12
using a patient monitoring system 114 as shown in FIG. 10.
The proximity of the patient 10 to the patient support
apparatus 12 informs the caregiver 24 of patient movement
and the length of time the patient 10 has been in a particular
zone 116, 118 of the room 13 and/or out of his/her/their bed
12. In order to determine the proximity of the patient 10 to
the bed 12, the patient monitoring system 114 includes a
transmitter 115, a perimeter wiring 117, and a receiver 119.
The transmitter 115 is removeably coupled to the patient
support apparatus 12 and configured to emit a signal to the
perimeter wiring 117 and determine how far the electric field
extends from the wiring 117. The perimeter wiring 117 is
positioned to create a first zone 116 and a second zone 118
and configured to transform the signal into electromagnetic
waves. As shown in FIG. 10, the first zone 116 is located
between a first point 122 and the perimeter wiring 117.
Tlustratively, the first point 122 is a bathroom connected and
adjacent to the patient’s room 13. The second zone 118 is
located outside of the first zone 116 and extends away from
the patient’s room 13 such that a second point 124 is
positioned within the first zone 116. Tllustratively, the second
point 124 is an exit from the patient’s room 13. The
perimeter wiring 117 is configured to receive the signal from
the transmitter 115 removeably coupled to the patient sup-
port apparatus 12 to create the boundaries of the first zone
116 and the second zone 118. The receiver 119 is remove-
ably coupled to the patient 10 and configured to receive the
signal from the perimeter wiring 117 when in close prox-
imity to the wiring 117 to identify the location of the patient
10 within the zones 116, 118. Further, the patient monitoring
system 114 may be configured to alert a caregiver 24 when
the patient 10 initiates movement and/or when the patient 10
has been in a particular zone for an extended period of time.
This alerts the caregiver 24 to a potential fall risk and allows
for the remote monitoring of patients 10 as they move about
their bedroom 13 and bathroom 122.

[0087] To allow for patient movement between the
patient’s bed 12, the first point 122, and the second point
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124, the patient monitoring system 114 further includes at
least one twisted wire 120 positioned within the patient’s
room 13. Tllustratively, the patient monitoring system 114
includes at least two twisted wires 120 positioned in the
patient’s room 13 and configured to electrically couple the
transmitter 115 and the perimeter wiring 117 thereby can-
celing the signal from the transmitter 115. One of the twisted
wires 120 is located between the patient support apparatus
12 and the perimeter wiring 117 identifying the start of the
first zone 116, illustratively. A second twisted wire 120 is
located within the first zone 116 extending the perimeter
wiring 117 identifying the start of the second zone 118. The
twisted wire 120 is configured to cancel the signal from the
perimeter wiring 117 such that the signal is blocked from
reaching the receiver 119, thereby allowing the patient 10 to
move between the zones 116, 118 without alerting the
caregiver 24 of his/her/their movement or location. Illustra-
tively, the transmitter 115 and the receiver 119 are embodied
as a RFID sensor 26. Additionally, a bedside camera 26 may
be used to detect motion of the patient 10 and/or the RFID
sensor 26 may be used to activate the bedside camera 26.

[0088] To determine if the patient 10 has moved and/or the
location of the patient 10, a fall prevention algorithm 204 is
programmed into the controller 40 of the patient care hub 34,
as shown in FIG. 11. The present location of the patient 10
is determined, at step 206. At step 208, the patient moni-
toring system 114 further determines the proximity of the
patient 10 to the first zone 116 and/or the second zone 118.
The patient care hub 34 determines a fall prevention proto-
col based on the determined present location of the patient
10 and the proximity of the patient 10 to the first zone 116
and/or the second zone 118, at step 210. At step 212, the
present location of the patient 10 is assigned to the patient
10 based on the fall prevention protocol. An alert(s) is set
based on the fall prevention protocol, at step 214. At step
216, the present patient location is continuously monitored
by the patient monitoring system 114 to locate the patient 10
in relation the first zone 116 and/or the second zone 118. If
the patient 10 violates the fall prevention protocol, then an
alert is sent to caregiver 24 via the caregiver controller 43
that the fall prevention protocol has been violated, at step
218. The alert may communicate additional information
such as the present patient location and/or the amount of
time the patient has been away from the patient support
apparatus 12. Illustratively, the patient monitoring system
114 is removeably coupled to the patient support apparatus
12.

[0089] The patient care system 20 is further configured to
include a remote positioning system 142 that controls infla-
tion and deflation of at least one inflatable bladder 90
positioned under a section 73, 78 of the mattress 22 as shown
in FIGS. 12 and 13. The remote positioning system 142
includes at least one inflatable bladder 90 and a pressure
control assembly 92. The inflatable bladder 90 is configured
to be positioned between the mattress 22 and the base 18 of
the patient support apparatus 12 such that the mattress 22 is
located on top of the bladder 90, as shown in FIG. 13. The
pressure control assembly 92 is in electrical communication
with the caregiver controller 43 and the bladder 90 and
includes a bladder controller 94, a pump/power system 98,
an angle sensor 102, a bladder control valve 97, and an air
source 106.

[0090] The inflatable bladder 90 may be positioned under
only the head section 78 of the mattress 22 and configured
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to raise and lower the head section 78 relative to the seat
section 76 and/or the frame 16. In other embodiments, the
bladder 90 is positioned under only the foot section 73 of the
patient support apparatus 12 and configured to raise and
lower the foot section 73 relative to the seat section 76
and/or the frame 16. As illustratively shown in FIG. 12, the
remote positioning system 142 may include two inflatable
bladders 90. Illustratively, the first bladder 90 is positioned
under the head section 78 and the second bladder positioned
under the foot section 73. The pressure control assembly 92
is configured to be in electrical communication with the
caregiver controller 43 and the patient interface 45 and
inflate or deflate the bladder 90 to the desired angle 104 and
firmness by controlling the air system 126 to adjust the
amount of air directed into the bladder 90. Additionally, the
caregiver controller 43 is configured to be used selectively
and individually by the caregiver 24 to control the pressure
control assembly 144 to adjust the angle 104 of each zone
75, 77 of the mattress 22 independent of each other. Further,
the display screen 46 on the GUI of the caregiver controller
43 is configured to illustrate the two sections 73, 78 of the
mattress 22, and each section 73, 75 has an input option such
that the caregiver 24 may input the desired angle 104 of each
section 73, 75 independent of the other. In some embodi-
ments, the mattress 22 may include more than two moveable
sections.

[0091] The bladder controller 94 is in communication with
the caregiver controller 43 and the air pump/power system
98 and configured to control the air source 106 to vary the
pressure in the air bladder 90. To do so, the bladder
controller 94 is configured to respond to an input by the
caregiver 24 into the caregiver controller 43 concerning the
amount of air provided by the air supply 106 as shown in
FIGS. 12 and 14. To explain, if the caregiver 24 increases the
angle of the bladder 104, then the bladder controller 94
receives this input and instructs the air pump 98 to increase
the amount of air supplied by the air source 106 and directs
an air flow into the bladder 90 via a conduit 99 coupling the
air pump 98, the air source 106, a bladder control valve 97,
and the bladder 90. Once the angle sensor 102 coupled to the
bladder 90 reaches the desired angle 104, the bladder
controller 94 communicates the angle 104 to the air pump 98
to stop pulling air from the air source 106. Conversely, if the
caregiver 24 decreases the angle of the bladder 104, then the
bladder controller 94 will receive this input and instruct the
bladder control valve 97 to open and release air contained in
the bladder 90 until the desired angle 104 is detected by the
angle sensor 102. Once the desired angle 104 is reached, the
angle sensor 102 communicates the angle 104 to the bladder
controller 94, and the bladder controller 94 communicates to
the air pump 98 to stop pulling air from the air source 106.
Due to the electrical communication between the caregiver
controller 43 and the pump controller 94, the bladders 90
located in the foot section 73 and the head section 75 are
configured to be positioned independent of each other.

[0092] As shown in FIG. 12, the sensor(s) 26 are further
configured to be removeably coupled to the patient 10 and
in electronic communication with the patient care hub 34.
The remote caregiver 24 will receive an alert from the
patient care system 20 concerning a low heart rate and/or
low oxygen saturation via the caregiver controller 43 if the
heart rate and/or oxygen saturation falls below a pro-
grammed threshold. As previously discussed, the sensors of
the sensor system 26 are in electronic communication with
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the caregiver controller 43 and are configured to alert the
caregiver 24 of a violation of the predefined parameters
programmed into the bladder controller 94. This allows for
the caregiver 24 to communicate an instruction to the
bladder controller 94 regarding inflating or deflating the
bladder 90 while the caregiver 24 is located remotely. In
additional embodiments, the patient 10 may communicate to
the caregiver 24 via the patient interface 45 a desire for the
head and/or foot section 78, 73 to be raised or lowered. Upon
receiving the communication from the patient 10, the care-
giver 24 may remotely inflate or deflate the bladder(s) 90 to
the patient’s desired angle 104 as described in FIG. 15.

[0093] To determine if the patient 10 desires movement of
the patient support apparatus 12, a movement request algo-
rithm 205 is programmed into the system 20 as shown in
FIG. 15. At step 226, the patient 10 transmits a message to
the caregiver 24 requesting movement of the bed. The
message is delivered to the caregiver 24, at step 228. At step
230, the caregiver 24 determines if the patient 10 is request-
ing movement of the head section 78. At step 232, if the
patient 10 is requesting movement of the head section 78,
then the caregiver 24 obliges and moves the head section 78
via the bladder controller 94. If the patient 10 is requesting
movement of the foot section 73, then the caregiver 24
obliges and moves the foot section 73, at step 234. The
process of remotely inflating or deflating the bladder(s) 90 is
substantially similar to the process described above con-
cerning the remote adjustment of the bladder(s) 90 by the
caregiver 24 to a desired angle as well as an adjustment by
the caregiver 24 in response to the violation of a predefined
parameter of the bladder controller 94.

[0094] An illustrative embodiment of the remote position-
ing system 142 is configured to measure the oxygen satu-
ration level of the patient 10, automatically adjust the patient
10 in response to a respiratory decline, and communicate an
alert to the caregiver 24 if the patient’s respiratory function
continues to decline following the automatic patient adjust-
ment. The bladder controller 94 is configured to automati-
cally adjust the patient 10 when the patient 10 is unable to
alert the caregiver 24 of respiratory issues such as when the
patient 10 is asleep, unconscious, or otherwise physically
unable to communicate with the caregiver 24 and a pre-
defined parameter of the bladder controller 94 is violated. To
determine if the parameter has been violated, the bladder
controller 94 is in electronic communication with the sen-
sors of the sensor system 26, illustratively coupled to the
patient 10 and embodied as a pulse oximeter 26, and
configured to receive data concerning the oxygen saturation
level of the patient 10. The predefined parameters of the
bladder controller 94 are configured to identify when the
patient’s oxygen saturation level is below 90% saturation
and act upon this sensed data to automatically attempt to
increase the oxygen saturation level of the patient 10.

[0095] To explain, and as illustrated in FIG. 16, in illus-
trative embodiments, an oxygen saturation level stabiliza-
tion algorithm 238 is programmed into the bladder controller
94. The present oxygen saturation level of the patient 10 is
measured by the sensors of the sensor system 26 and
communicated to the bladder controller 94, at step 240. At
step 242, the bladder controller 94 determines the optimal
oxygen saturation level of the patient 10. An oxygen satu-
ration level protocol is determined based on the present
oxygen saturation level of the patient 10 and the optimal
oxygen saturation level of the patient 10, at step 244. At step
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246, the optimal oxygen saturation level of the patient 10 is
assigned to the patient 10 based on the oxygen saturation
level protocol. The threshold(s) are set concerning the
oxygen saturation level at which the patient support appa-
ratus 12 automatically adjusts and/or alerts the caregiver 24
based on the oxygen saturation protocol, at step 248. At step
250, the patient 10 is continuously monitored by the bladder
controller 94 in electronic communication with the sensors
of the sensor system 26. The bladder controller 94 deter-
mines whether the current oxygen saturation level of the
patient 10 is less than 90%, at step 252. At step 256, if the
current oxygen saturation level is below 90%, then the head
section 78 of the patient support apparatus 12 is automati-
cally raised to 30°. The bladder controller 94 returns to
continuously monitoring the patient 10, at step 258. At step
260, if the current oxygen saturation level is below 90%,
then the head section 78 of the patient support apparatus 12
is automatically raised to 15°. The bladder controller 94
returns to continuously monitoring the patient 10 at step 264.
The bladder controller 94 determines whether the current
oxygen saturation level of the patient 10 is less than 90%
after the first automatic adjustment, at step 262. At step 268,
if the current oxygen saturation level is still below 90% after
the second automatic adjustment, then an alert is automati-
cally sent to the caregiver 24. In configuring the remote
positioning system 142 to automatically adjust the patient
10, the caregiver 24 may expedite the release the patient 10
from the health care facility and continue his/her/their care
plan in the patient’s home 14.

[0096] As previously discussed, the patient care hub 34 is
configured to act as a centralized monitoring, communica-
tions, and reporting system and is embodied as a centralized
hub enabled for electronic communication (i.e.: a smart
speaker). Illustratively, the patient care hub 34 is further
configured to assess the probability of completion of care by
a patient 10 by comparing the interaction of the patient 10
and the patient assistance device 30 related to patient’s the
care plan as described in FIG. 17. To do so, the patient
assistance device 30 is removeably coupled to the agnostic
sensor 26. The sensor 26 is in electronic communication
with the patient care hub 34 and is configured to commu-
nicate sensed data measured by the sensor 26. The patient
care hub 34 receives the sensed data from the sensor 26 and
compares is to the thresholds programmed into the patient
care hub 34 regarding the care plan of the patient 10. The
patient care hub 34 determines whether the sensed data is
consistent with the programmed therapy to determine the
probability of completion of care by the patient 10.

[0097] To determine the probability of completion of care,
a probability of completion algorithm 263 is programmed
into the controller 40 of the patient care hub 34. The
monitored parameters and prescribed therapies of the patient
10 are assigned to the controller 40 of the patient care hub
34, at step 265. At step 267, the patient 10 is continuously
monitored by the sensors of the sensor system 26 in relation
to the monitored parameters and prescribed therapies. The
controller 94 determines whether there is a low probability
of completion of care by the patient 10 based on comparing
the consistency of the sensed data with the prescribed
therapies, at step 269. The controller 94 determines whether
there is a high probability of completion of care by the
patient 10 based on comparing the consistency of the sensed
data with the prescribed therapies, at step 270. At step 271,
the sensed data is stored in the patient care hub 34. The
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probability of completion of care by the patient 10 is
transmitted to the caregiver 24 via the caregiver controller
43 and/or the patient 10 via the patient interface 45, at step
272.

[0098] To explain, in an illustrative example, if an accel-
erometer 26 is removeably coupled to an incentive spirom-
eter 30 and the patient 10 has been instructed to complete
breathing exercises, then the caregiver 24 will program the
patient care hub 34 to compare sensed data from the accel-
erometer 26 to a desired, programmed threshold to deter-
mine whether the sensed data is consistent with the pro-
scribed therapy. If the sensed data shows a short period of
rapid movement of the incentive spirometer, then it is
unlikely to have resulted from its use for a breathing exercise
due to the short period of use. The patient care hub 34 uses
this sensed data to determine the patient’s probability of
completion of care and transmit this information to the
caregiver 24.

[0099] In an additional example, a first accelerometer 26
is coupled to a walker 30 and a second accelerometer 26 is
coupled to the patient 10 so that the patient’s movement may
be compared to the motion of the walker 30. The patient care
hub is configured to determine that if the patient 10 has not
moved but the walker 30 has, then the patient 10 is not using
the walker 30. Additionally, more than one sensor 26 may be
in communication simultaneously with the patient care hub
34. Further, each sensor 26 may be coupled to distinct
patient assistance devices 30 and/or the patient 10 as the
patient care hub 34 is configured to communicate with each
sensor 26 and synthesize the sensed data to determine
various probability of completion concerning each indi-
vidual therapy. A total probability of completion concerning
the entire care plan may also be determined by the patient
care hub 34. Other patient assistance devices 30 include
sequential compression devices (SCD) 30, walker assistance
devices 30, and other health monitoring devices known in
the art. Further, other sensors of the sensor system 26
include power use sensors, motion sensors, touch sensors,
and sensors detecting that packaging is opened or used.

[0100] The patient care hub 34 is further configured to
remotely unlock an entrance to the patient’s home 14 in
response to a command from the patient 10 entered into the
patient interface 45. The patient care hub 34 in electronic
communication with a door entry mechanism 136 coupled to
the entrance of the patient’s home 14, the caregiver control-
ler 43, and the patient interface 45 and configured to
communicate an alert to the patient interface 45 upon the
caregiver’s arrival. The patient care hub 34 is further con-
figured to communicate a command entered into the patient
interface 45 by the patient 10 to the door entry mechanism
136 to unlock the entrance and allow the caregiver 24 entry
into the patient’s home 14. The patient care hub 34 is
configured to receive the command from the patient inter-
face 45 and compare it to thresholds programmed into the
patient care hub 34 regarding an unlock protocol assigned to
the patient’s home 14. The patient care hub 34 is further
configured to determine the presence of the caregiver 24 and
the location of the entrance into the patient’s home 14 to
notify the patient 10 when the caregiver 24 is present at an
entrance to the patient’s home 14. The patient care hub 34
is further configured to identify the command of the patient
interface 45 and determine if an unlock command has been
entered into the patient interface 45. If an unlock command
has been entered, then the patient care hub 34 is configured
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to remotely unlock the door entry mechanism 136, thereby
avoiding the need for the patient 10 to exit the patient
support apparatus 12 and physically unlock the door entry
mechanism 136.

[0101] To determine if the entrance should be unlocked, an
entrance unlock algorithm 274 is programmed into the
controller 40 of the patient care hub 34 as described in FIG.
18. The location of the entrance(s) to the patient’s home 14
is determined, at step 276. At step 278, the presence of the
caregiver 24 at one of the entrance(s) to the patient’s home
14 is determined. The patient care hub 34 determines an
entrance unlock protocol based on the location(s) of the
entrance(s) to the patient’s home 14 and the presence of a
caregiver 24 at one of the entrance(s), at step 280. At step
282, the monitored entrance(s) are assigned based on the
entrance unlock protocol. An alert is set based on the
entrance unlock protocol at step 284. At step 286, the
entrance is continuously monitored by a sensor(s) 26 to
identify when the caregiver 24 is present. If the caregiver 24
is at the entrance to the patient’s home 14, then an alert is
sent to the patient 10 via the patient interface 45 allowing the
patient 10 to remotely unlock the entrance, at step 288. At
step 290, if the patient inputs an unlock command into the
patient interface 45 in response to the alert, then the patient
care hub 34 communicates with the door entry mechanism
136 to remotely unlock the entrance to the patient’s home
14. If the patient 10 does not respond to the alert or inputs
a lock command, then the entrance remains locked and the
sensors of the sensor system 26 return to monitoring the
entrance(s).

[0102] Although this disclosure refers to specific embodi-
ments, it will be understood by those skilled in the art that
various changes in form and detail may be made without
departing from the subject matter set forth in the accompa-
nying claims.

1. A patient care system, comprising:

a deployable sensor system including an at least one
sensor configured to monitor a patient and wirelessly
communicate a plurality of sensed data,

a patient care hub configured to receive the plurality of
sensed data from the at least one sensor, discern patient
activity, monitor the sensed data, and wirelessly com-
municate the sensed data and discerned activity of the
patient, and

a caregiver controller configured to communicate wire-
lessly with the patient care hub.

2. The patient care system of claim 1, wherein the patient
care system further includes a patient interface configured to
wirelessly communicate with the patient care hub and the
caregiver controller.

3. The patient care system of claim 2, wherein the at least
one sensor is removeably coupled to a patient support
apparatus and configured to monitor patient physiological
parameters and wirelessly communicate with the patient
care hub.

4. The patient care system of claim 1, wherein the patient
care hub is further configured to be operable with a variety
of sensors such that the variety of sensors are interchange-
able with the at least one sensor of the deployable sensor
system.

5. The patient care system of claim 4, wherein the patient
care hub is further configured to generate a risk score and a
change in status score, the risk score representing how likely
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a patient is to degenerate and the change in status score
representing the status of patient progress or degeneration.

6. The patient care system of claim 2, wherein the patient
interface and the caregiver controller includes a microphone
and a speaker, the patient interface and the caregiver con-
troller further configured to provide voice communication
between the patient and a caregiver.

7. The patient care system of claim 1, wherein the patient
interface is configured to communicate wirelessly with a
caregiver-entry system, the caregiver-entry system config-
ured to unlock a patient’s house in response to an unlock
command input into the patient interface.

8. The patient care systern of claim 5, wherein the patient
interface further includes a visual display configured to
display communications from the patient care hub and the
caregiver controller.

9. The patient care system of claim 8, wherein the visual
display is further configured to display a progress measure
and a motivational message.

10. The patient care system of claim 2, wherein the patient
interface is coupled to a patient support apparatus via a
locking mechanism removeably coupled to the patient inter-
face and the patient support apparatus, the locking mecha-
nism is configured to maintain the coupling of the patient
interface and the patient support apparatus until the locking
mechanism is released.

11. The patient care system of claim 4, wherein the patient
interface is electronically coupled to the patient care system
and configured to communicate an alert to a caregiver when
the patient interface is electronically uncoupled from the
patient care system.

12. The patient care system of claim 11, further compris-
ing an at-home positioning system configured to communi-
cate wirelessly with the caregiver controller and operable to
receive a plurality of instructions from the caregiver con-
troller, react to the plurality of instructions, and monitor the
at-home positioning system for compliance with the plural-
ity of instructions.

13. The patient care system of any claim 12, wherein the
caregiver controller is configured to be remotely located
such that the caregiver controller and the patient care hub are
separated by at least a distance.

14. A patient care system, comprising:

a deployable sensor system including an at least one
sensor configured to monitor a patient and wirelessly
communicate a plurality of sensed data,

a patient care hub configured to receive the plurality of
sensed data from the at least one sensor, discern patient
activity, monitor the sensed data, and wirelessly com-
municate the sensed data and discerned activity of the
patient,

a caregiver controller configured to communicate wire-
lessly with the patient care hub and the patient inter-
face, and

a patient interface configured to communicate wirelessly
with the patient care hub.

15. The patient care system of claim 14, further compris-
ing an at-home positioning system configured to communi-
cate wirelessly with the caregiver controller and operable to
adjust the patient supported on a patient support apparatus.

16. The patient care system of claim 15, wherein the
at-home positioning system comprises:
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at least one inflatable bladder positioned to provide sup-
port for a patient when the patient is positioned on at
least a portion of the patient support apparatus, and

a pressure-control assembly operably coupled to the at
least one inflatable bladder and configured to regulate
a pressure within the at least one inflatable bladder,
wherein the pressure-control assembly includes a pro-
grammable controller configured to communicate wire-
lessly with the caregiver controller and operable to
monitor a sensed pressure value of a fluid pressure
within the at least one inflatable bladder and adjust the
fluid pressure within the at least one inflatable bladder
in response to a plurality of instructions from the
caregiver controller.

17. The patient care system of claim 16, wherein the
programmable controller is further configured to communi-
cate wirelessly with the deployable sensor system, receive a
plurality of sensed data from the sensor system, discern a
patient health status, compare the patient health status to an
at least one predefined parameter, and communicate an alert
to the caregiver controller when the patient health status
violates one of the at least one predefined parameters.

18. The patient care system of claim 17, wherein the
at-home positioning system is configured to be remotely
activated by the caregiver controller, the caregiver controller
is configured to wirelessly communicate with a bladder
controller configured to activate a pump, the pump is con-
figured to direct a flow of air towards the at least one
inflatable bladder.

19. The patient care system of claim 16, the at-home
positioning system further including an angle sensor coupled
to the at least one inflatable bladder and configured to
wirelessly communicate an angle of the at least one inflat-
able bladder with the bladder controller, the bladder con-
troller further configured to communicate with a pressure
control valve configured to control a flow of air and change
the angle of the at least one inflatable bladder.

20. The patient care system of claim 16, wherein the
bladder controller is further configured to communicate
wirelessly with the deployable sensor system, receive a
plurality of signals from the sensor system, discern a patient
health status, compare the patient health status to an at least
one predefined parameter, and automatically adjust the at
least one inflatable bladder in response to a violation of one
of the at least one predefined parameters.

21. The patient care system of claim 20, wherein the at
least one sensor is configured to measure an oxygen satu-
ration of the patient, the bladder controller is further con-
figured to increase an angle of the at least one inflatable
bladder positioned under a head section of the patient
support apparatus to at least 30° relative to a seat section of
the patient support apparatus in response to an oxygen
saturation level less than 90%.

22. The patient care system of claim 20, wherein the
bladder controller is configured to increase an angle of at
least one inflatable bladder positioned under a head section
of the patient support apparatus to at least 45° relative to a
seat section of the patient support apparatus in response to
an oxygen saturation level less than 90%.

23. The patient care system of claim 20, wherein the
bladder controller is configured to wirelessly communicate
with the caregiver controller in response an oxygen satura-



US 2020/0105422 Al Apr. 2,2020
14

tion level less than 90% after increasing the angle of the at
least one inflatable bladder positioned under a head section
of the patient support apparatus to at least 45° relative to a
seat section of the patient support apparatus.
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