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PATIENT ROOM AND BED MANAGEMENT
APPARATUS AND SYSTEM

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of and
claims priority to U.S. patent application Ser. No. 12/708,
891, filed Feb. 19, 2010, which is incorporated herein by this
reference in its entirety.

TECHNICAL FIELD

[0002] This disclosure relates generally to patient beds,
healthcare information systems, and communication systems
for hospitals and other healthcare facilities that are equipped
with patient beds. More particularly, this disclosure relates to
computerized systems in which beds located in patient rooms
can be connected to a healthcare facility’s computerized
information and communication systems.

BACKGROUND

[0003] Many hospitals and other healthcare facilities use
computerized information systems and communication sys-
tems to help manage various aspects of the provision of ser-
vices to patients. Such facilities often utilize a computerized
health information system (HIS) that has admission, dis-
charge, and transfer data collection and communication capa-
bilities. The HIS typically tracks the status of patients during
their stay at the facility. The HIS may also maintain an elec-
tronic medical records (EMR) database, which typically
stores information collected about patients, such as patient
demographics, vital signs and test results, during their stay at
the facility.

[0004] Many healthcare facilities also have an electronic
communication system, such as a “nurse call” system, which
enables telephonic and/or electronic communication among
caregivers or other staff members of the facility and/or
between staff members and patients in the facility. Many
nurse call systems have a centralized computer system (e.g. a
“master station”) that monitors and controls the routing of
electronic communications to and from patients and caregiv-
ers, and a number of remote computer devices (e.g. “patient
stations™) located in the patient rooms. The patient stations
communicate electronically with the master station.

[0005] Forexample, a patient may issue a call to a caregiver
by pressing a button located on the patient’s bed or on a
nearby unit. The call may be answered by a caregiver at the
master station. The master station may route the call or a
notification thereof to one of the patient stations or to a spe-
cific caregiver’s phone or other mobile communication
device. Some examples of nurse call systems are disclosed in
U.S. Patent Application Publication No. 2009/0212956, and
U.S. Pat. Nos. 7,242,308, 7,092,376; 6,897,780; 6,362,725,
6,147,592, 5,838,223; 5,699,038; and 5,561,412.

[0006] Some hospital systems may have point of care inter-
faces located in patient rooms of a healthcare facility, which
may be connected to a central computer system or server
(such as a nurse call system) by a communication network.
The point of care interface may take the form of a wall-
mounted display that displays information about a patient or
equipment in the room. In some systems, the point of care
interface includes a user interface, which allows an autho-
rized caregiver or other user to input data to the system, but
not to control bed functions, via the point of care interface.
For example, some point of care interfaces allow cleaning
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staff to activate a feature of the interface to indicate that a
particular room has been cleaned. Some examples of point of
care interfaces are disclosedin U.S. Pat. No. 7,154,397 Some
examples of hospital systems that allow an authorized user to
indicate whether a patient’s room is clean or dirty at a user
interface located on a hospital bed or elsewhere in the
patient’s room, are described in U.S. Pat. Nos. 7,319,386 and
7,154397.

[0007] In some healthcare facilities, caregivers are pro-
vided with badges that communicate wirelessly with a locat-
ing and tracking system or a locating and tracking feature of
anurse call system or other hospital computer system. Infor-
mation received from the badges and from receivers located
throughout the facility may be used to determine the caregiv-
er’s location in the facility. One example of a locating and
tracking system is disclosed in U.S. Pat. No. 6,344,794.

[0008] Some healthcare facilities use locating and tracking
technology to detect whether a caregiver or other staff mem-
ber is in a particular location, and then cause certain events to
occur when the person is at that location. For example, U.S.
Pat. No. 7,154,397 discloses a system in which a cleaning
status of a room may be updated automatically if a staff
member has been in the room for a specified period of time.
As another example, U.S. Pat. No. 7,319,386 discloses
enabling or disabling functions of a bed when a locating and
tracking system detects that a particular caregiver has entered
the room in which the bed is located.

[0009] Some healthcare facilities are equipped with patient
beds that have a number of computerized features and/or
features that are electronically controlled. For example, some
patient beds are equipped with a weigh scale and an electronic
bed control module, so that a caregiver can weigh the patient
while the patient is on the bed, simply by touching a button on
the bed control module. Some examples of patient beds that
have a number of electronically-controlled features are dis-
closed in U.S. Pat. Nos. 6,957,461 and 6,279,183.

[0010] Sometimes, patient beds that have electronically-
controlled functions are equipped with an internal bed com-
munication network. For example, one or more bed control-
lers and bed function modules may be connected to the bed
network, so that control signals from the bed controller(s) are
communicated to the appropriate bed function modules via
the bed network. Some examples of patient beds that have an
internal bed network are described in U.S. Pat. Nos. 7,480,
951; 7,451,506; and 7,237,287.

[0011] Patient beds that have electronically-controlled
functions often have one or more bed control modules, which
provide a user interface that allows a patient or caregiver to
control certain features ofthe bed. Typically, such bed control
modules are mounted to a siderail, endboard, or other support
structure of the patient bed. Some examples of bed control
modules with user interfaces are disclosed in U.S. Patent
Application Publication No. 2007/0180616.

[0012] Bed control modules may be connected to the bed
through a wired or a wireless connection. One example of a
wireless bed controller is disclosed in U.S. Patent Application
Publication No. 2006/0058587.

[0013] Some bed control modules have a graphical user
interface (GUT). On some bed control modules, the graphical
user interface may include touch-sensitive input devices.
Some examples of bed control modules that have a graphical
touchscreen user interface are disclosed in U.S. Patent Appli-
cation Publication Nos. 2007/0180616 and 2008/0235872.
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[0014] Some patient beds can be connected to a healthcare
facility’s nurse call system to send data generated at the bed to
the nurse call system. For example, a patient bed may have
sensors that detect when a patient has exited a bed, if thebed’s
brake is not set, or when a siderail is down. Upon detecting
such a condition, the bed may send an alert signal to a master
station of the facility’s nurse call system. The master station
may then send an electronic notification to a remote device,
such as a patient station or a mobile unit used by a caregiver.
Some examples of systems in which beds may communicate
data to ahospital communication system are disclosed in U.S.
Pat. Nos. 7,319.386; 6,362,725; and 5,699,038.

[0015] Patient beds may be connected to a facility’s nurse
call system via a wired or a wireless connection. Some
examples of beds that have wireless data connectivity to
hospital nurse call systems are disclosed in U.S. Pat. No.
7,319,386 and U.S. Patent Application Publication Nos.
2008/0224861 and 2007/0210917.

SUMMARY

[0016] The present invention comprises 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.

[0017] According to one aspect of this disclosure, a bed
system includes a bed having a number of electronically-
controllable functions and a bed identifier, and a bed control
system connected to the bed and configured to control one or
more of the electronically-controllable functions of the bed.
The bed controller includes memory in which data and com-
puter-executable instructions are stored, a communications
interface configured to couple the bed system to a health
information system of a healthcare facility, and processor
circuitry configured to execute the computer-executable
instructions to: receive via the communications interface a
patient status signal representative of patient status informa-
tion from the health information system, the patient status
information indicating a status of a patient in the healthcare
facility, and send a control signal to the bed to cause the bed
to automatically without user intervention initiate one of the
electronically-controlled functions of the bed in response to
the patient status signal.

[0018] The patient status signal may include an admission,
discharge and transfer (ADT) indicator. The patient status
signal may indicate that the patient has been discharged from
the healthcare facility. The bed may have a built-in weigh
scale, and the control signal may initiate zeroing of the weigh
scale.

[0019] According to another aspect of this disclosure, a
healthcare communication system includes memory in which
data and computer-executable instructions are stored, a com-
munications interface, and processor circuitry configured to
execute the computer-executable instructions to: receive via
the communications interface a patient status signal represen-
tative of patient status information generated at a health infor-
mation system of a healthcare facility, the patient status signal
indicating a status of a patient in the healthcare facility, deter-
mine, based on the patient status signal, a status of a room in
the healthcare facility, the room having therein a bed associ-
ated with the patient, send via the communications interface
aroom status signal indicating the status of the room to a user
interface device located in the patient room to cause the user
interface device to indicate the status of the room, generate a
list of actions to be performed by a person associated with the
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healthcare facility in the room associated with the patient, the
list of actions being generated in accordance with the room
status, the person being someone other than the patient, the
list of actions including at least one bed-related activity and at
least one room-related activity, and send via the communica-
tions interface the list of actions to an input/output device.
[0020] The status of the patient may be one of admitted,
transferred, or discharged. The status of the room may be one
of clean, needs cleaning, and ready for new patient.

[0021] Thebed-related activity or activities may relate to at
least one of: raising the bed siderails, setting a bed brake,
placing the bed in a low position, arming or disarming a bed
patient position monitoring (PPM) system, arming or disarm-
ing a head of bed angle monitoring system, placing sheets on
the bed, and zeroing a weigh scale of the bed.

[0022] The room-related activity or activities may relate to
at least one of clean the room, remove obstructions to room
exit, prepare bed for new patient, indicate whether room
preparations are complete, and indicate whether a caregiver’s
round is complete.

[0023] The list of actions may include at least one patient-
related activity. The one or more patient-related action(s) may
include at least one of taking patient’s temperature, giving
patient a pillow, and giving patient a garment.

[0024] The processor circuitry may be configured to
execute computer-executable instructions to receive user
input at the user interface device, and the user input relates to
at least one of a room status, a patient status and a bed status.
The processor circuitry may be configured to execute com-
puter-executable instructions to send via the communications
interface a signal indicative of the user input to the health
information system of the healthcare facility. The processor
circuitry may be configured to execute computer-executable
instructions to send via the communications interface a signal
to a bed to cause the bed to execute an electronically-con-
trolled bed function. The processor circuitry may be config-
ured to execute computer-executable instructions to send via
the communications interface an indication of the room status
to amobile device of a person associated with the facility. The
processor circuitry may be configured to execute computer-
executable instructions to send via the communications inter-
face an indication of the room status to an output device
located outside the patient’s room.

[0025] According to another aspect of this disclosure, a bed
system includes a bed that has a bed identifier uniquely iden-
tifying the bed to the bed system, a bed network, and a bed
fanction controller configured to control a plurality of elec-
tronically-controllable functions of the bed by sending con-
trol signals over the bed network. The bed system also
includes at least one first user control module supported by
the bed and operably coupled to the bed network to enable a
user to control one or more of the electronically-controllable
functions of the bed, and a second user control module spaced
from the at least one first user control module, spaced from the
bed, electrically isolated from the bed, and operably coupled
to the bed network, the second user control module compris-
ing a housing, at least one input device supported by the
housing, a display supported by the housing, memory in
which data and computer-executable instructions are stored,
and a processor configured to execute computer-executable
instructions to cause the display to display information about
the bed identified by the bed identifier, and send a signal to the
bed function controller of the bed identified by the unique
identifier to cause the bed function controller to execute an
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electronically-controlled function selected at the input device
of the second user control module.

[0026] The second user control module may be in data
communication with a health information system of a health-
care facility. The bed may include a built-in weigh scale, and
the processor may be configured to execute computer-execut-
able instructions to initiate zeroing of the weigh scale.
[0027] The bed may have first and second bed functions
that are electronically controllable via first and second bed
controls, respectively, the at least one first user control mod-
ule is configured to make the first user control available for
activation by a user but not the second user control, and the
second user control module is configured to make the second
user control available for activation by a user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The detailed description particularly refers to the
following figures, in which:

[0029] FIG.11is a block diagram of a portion of a comput-
erized information and communication system for a health-
care facility equipped with patient beds;

[0030] FIG. 2A is a perspective view of a patient room
including patient beds with bed-mounted user controls and
non-bed mounted user interfaces;

[0031] FIG. 2B is a perspective view of a patient room
including patient beds and another version of a non-bed
mounted user interface;

[0032] FIG. 3 is a schematic diagram illustrating network
connections between patient beds and a healthcare informa-
tion and communication system;

[0033] FIG.4is a schematic diagram illustrating a non-bed
mounted user interface and a bed-mounted user interface
connecting to the bed controller via an internal bed network;
[0034] FIGS.5A-5D are schematic diagrams illustrating a
number of configurations for connecting a patient bed to a
non-bed mounted user interface;

[0035] FIG. 6 is a flow diagram illustrating steps that are
executable by a computer system to implement functions of'a
patient room and bed management system;

[0036] FIGS.7A-7C are flow diagrams illustrating another
version of steps that are executable by a computer system to
implement functions of a patient room and bed management
system;

[0037] FIGS. 8A-8B are flow diagrams illustrating addi-
tional steps that are executable by a computer system to
implement functions of a patient room and bed management
system;

[0038] FIG.9is aflow diagram illustrating additional steps
that are executable by a computer system to implement func-
tions of a patient room and bed management system;

[0039] FIGS. 10, 11A-11F, and 12 are sample screen dis-
plays for room and bed control features of a patient room and
bed management system; and

[0040] FIGS.13-14 are samplescreen displays for a health-
care information and communication system including
patient room and bed management features.

[0041] The same reference numbers may be used to refer to
like components in the several drawings.

DETAILED DESCRIPTION

[0042] While the concepts of the present disclosure are
susceptible to various modifications and alternative forms,
specific exemplary embodiments thereof have been shown by
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way of example in the drawings and will herein be described
in detail. It should be understood, however, that there is no
intent to limit the concepts of the present disclosure to the
particular forms disclosed, but on the contrary, the intention is
to cover all modifications, equivalents, and alternatives fall-
ing within the spirit and scope of the invention as defined by
the appended claims.

[0043] A healthcare information and communication sys-
tem 10 is typically located in a healthcare facility (such as a
hospital, clinic, surgery center, or nursing home) that has a
number of patient rooms 12. One or more beds 14, 16 are
located in each of the patient rooms 12.

[0044] To facilitate electronic and/or telephonic communi-
cations between caregivers and other staff members of the
healthcare facility, the system 10 typically has a number of
non-room based components, which are located in areas of
the facility outside the patient rooms (such as nurses’ stations,
hallways, and common areas), and a number of room-based
components, which are located in or adjacent to each of the
patient rooms 12.

[0045] The room-based components of the system 10 are
connected to the system 10 by a communications interface 20.
For clarity, only one such patient room 12 is shown in FIG. 1,
however, any number of patient rooms may be linked to the
system 10 in a similar fashion.

[0046] The system 10 includes a server 18. The server 18
includes computer memory, a processor or processors, com-
puter circuitry, data and computer-executable instructions. In
general, references to memory in connection with the server
18 and elsewhere in this disclosure refer to computer memory,
which typically includes a combination of volatile memory
(e.g. random access memory or RAM) and non-volatile
memory (e.g. read-only memory such as electrically erasable
programmable read-only memory or EEPROM).

[0047] In general, references to data in connection with the
server 18 and elsewhere in this disclosure refer to electronic
data, which typically includes information that is not variable
(i.e. information that cannot be changed by a user or other-
wise) and information that is variable (i.e. information that
changes over time, such as sensor output, weigh scale output,
or information that can be changed by a user, such as bed
configuration settings). The data may be in the form of text,
graphical, video or audio information stored in a digital or
other electronic form. Some of the data may be stored in
volatile memory, if it is not required to be saved after power to
the system is turned off. Other data may be stored in non-
volatile memory.

[0048] In general, references to computer-executable
instructions in connection with the server 18 and elsewhere in
this disclosure refer to programming code in the form of
software or firmware (and may include plug-ins, applets,
utilities and the like), which is typically stored in non-volatile
memory. The processor or processors referred to in connec-
tion with the server 18 and elsewhere in this disclosure access
data, execute the computer-executable instructions as needed
and cause the functions of the system 10 to be performed via
the computer circuitry. In general, the processor or processors
referred to in this disclosure include one or more micropro-
cessors or microcontrollers.

[0049] The server 18 electronically exchanges data and
communications with the other components of the system 10
via a number of bidirectional communication links 68, 70,72,
74, 76, 78. The server 18 processes data and instructions
received from other system components, and electronically or
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telephonically routes data, communications and command or
control signals to the appropriate components of the system
10 as determined through the execution of computer-execut-
able instructions.

[0050] Some of the non-room based components of the
system 10 include a network interface 22, a master station 26,
a communications server 28, an electronic status board 30,
and optionally, one or more other servers 42, 44, 46, 48. An
HIS system 50 is external to the system 10 but interfaces with
the system 10 as described herein.

[0051] Theroom-based components of the system 10 are in
bidirectional communication with the server 18 via the com-
munications interface 20, which includes the network inter-
face 22, input/output circuitry 24 and communication links
66, 68. The room-based components include an indicator
assembly 32, one or more patient stations 34, 36, one or more
non-bed mounted user interfaces 150, 152, and bed interface
units 38, 40. The room-based components 32, 34, 36, 38, 40,
150, 152 are in bidirectional communication with the input/
output circuitry 24 via communication links 56, 58, 60, 62,
64.

[0052] The communication links (e.g. 56, 58, 60, 62, 64,
66, 68, 70, 72, 74, 76, 78, 106, 108) referred to herein may
include a communication network such as an Ethernet net-
work or even appropriately secured portions of the Internet.
Such communication links may include wired and/or wireless
links and/or combinations thereof, along with associated con-
nectors, routers, and other components typically used in elec-
tronic communication systems.

[0053] Data and instructions communicated over the com-
munication links (e.g. 56,58, 60, 62, 64, 66, 68,70,72, 74,76,
78, 106, 108) are formatted and transmitted according to
suitable data formatting and communications protocols. For
example, some data communicated by components of the
system 10 is formatted according to the extensible markup
language (XML) protocol. Some of the electronic communi-
cations between components of the system 10 are accom-
plished using the TCP/IP protocol, the RS-232 protocol, the
RS-423 protocol, the RS-485 protocol, one of the IEEE 802.
11x protocols (where x represents the various revision levels
a, b, ¢, d, e, g and so forth of the 802.11 protocol), the
Bluetooth protocol, the Zigbee protocol, or a mixture of pro-
tocols.

[0054] Inoneversion of the system 10, the communication
links 56, 58, 60, 62, 64, which are communication links
associated with the patient room 12 that communicate data
and/or instructions between devices in the patient room (e.g.
32, 34, 36, 38, 40) and the input/output circuitry 24, use the
RS-485 protocol, while the links 66, 68, and 70 (i.e. the links
to the network interface 22), use the TCP/IP protocol. If the
TCP/IP protocol is used, some of the room-based devices,
such as the patient stations 34, 36, may be connected directly
to the network interface 22 without the use of the input/output
circuitry 24.

[0055] For ease of discussion, this disclosure uses the term
“server” to refer to computing devices that have the requisite
processing power, computer memory, and other computer
components to execute computer-executable instructions to
provide the patient room, and bed management features
described herein. Each such device may comprise one or
multiple microprocessors, microcontrollers, or similar
devices, or may comprise one or multiple servers that are
linked via a communication network.
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[0056] Healthcare facilities often have a number of organi-
zational units, such as nursing, administration, transport,
laboratory services, radiology, O/R, emergency, and environ-
mental services or EVS (housekeeping), among others. In one
version of the system 10, the “server” 18 includes a server that
has a primary function of managing information and commu-
nications among caregivers (e.g. staff members associated
with a nursing unit or units) and communications between
caregivers and patients. The server 18 also has a secondary
function of managing information and communications
among staff members associated with other organizational
units of the facility and managing information and commu-
nications between members of the nursing unit and members
of other organizational units of the facility.

[0057] In another version of the system 10, the server 18
includes multiple servers, each of which has a primary func-
tion of managing information and communications among
staff members of a specific organizational unit, as well as a
server that manages information and communications
exchanged between staff members associated with different
organizational units. Thus, as used in this disclosure, the term
“server” broadly encompasses any computing device or com-
bination of devices that is capable of performing the functions
described in this disclosure.

[0058] The computer-executable instructions referred to in
this disclosure may be resident on one computing device or
distributed across multiple computing devices connected by
one or more communication networks. Any suitable program-
ming code and/or framework may be used to implement the
computer-executable instructions. For instance, in the illus-
trated version, at least some of the executable instructions are
written using the C# programming language and are imple-
mented using the NET software development framework
developed by Microsoft Corporation.

[0059] Referring first to the non-room based components of
the system 10, the network interface 22 is typically a network
switch, such as a Power over Ethernet (PoE) switch. Suitable
network switches include, for example, the PoE switch mar-
keted by Hill-Rom Company, Inc. in connection with its
NaviCare® NurseCall™ system, and one or more of the
various Dell PoE switches marketed under the PowerCon-
nect™ brand name.

[0060] The master station 26 includes computer memory, a
processor or processors, computer circuitry, and data and
computer-executable instructions (e.g. software or firmware)
resident in the memory (not shown). The master station 26
also includes a user interface 100 and a telephone handset 26.
The user interface 100 allows users to monitor communica-
tions between staff members of the healthcare facility and
between patients and staff members, monitoring electronic
alerts (such as alerts received from patient beds or other
patient care devices), locate staff members, route communi-
cations to appropriate staff members, manage and update the
status of communications and alerts (e.g. cancel or close a
call). The handset 26 enables the user to exchange voice
communications with patients and/or staff members. For
example, if a patient in a room presses the nurse call button, a
caregiver at the master station 26 can speak directly to the
patient using the handset 26.

[0061] A master station 26 can be configured to monitor
multiple patient rooms, which together make up a designated
zone, wing, floor or unit of the healthcare facility. The system
10 may include multiple master stations 26 (e.g. one per
nursing unit), but only one master station 26 is shown in FIG.
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1 for ease of discussion. The master stations 26 of different
nursing units may communicate with one another by provid-
ing multiple network switches 22 that interface with each
other, for example.

[0062] The communications server 28 may in practice
comprise one or multiple computing devices that facilitate
wired and/or wireless electronic and/or telephonic commu-
nications with remote devices such as telephones, cell
phones, personal digital assistant devices (PDAs), and wire-
less badge-type voice communication devices such as
Vocera™ badges. Whatever the type or form of communica-
tions, the server 28 is configured to translate system opera-
tions, instructions, data and communications into an appro-
priate message format and route the message to the
appropriate endpoint.

[0063] In the illustrated version of the system 10, the com-
munications server 28 is configured to provide voice commu-
nications capabilities using the Voice over Internet Protocol
(VoIP) and the Microsoft Windows operating system. As
such, it includes a soft telephony switch and other compo-
nents normally associated with VoIP communications. The
server 28 may also interface to the healthcare facility’s facil-
ity-wide telecommunications infrastructure (e.g. a private
branch exchange or PBX). In the illustrated version, the
server 28 uses an Internet Protocol (IP)-based PBX such as
the Microsoft 3CX Phone System, although such functional-
ity may be performed by another server (e.g. one of the
servers 42, 44, 46, 48) and/or using another type of phone
system.

[0064] The electronic status board 30 is coupled to the
server 18 by a bidirectional communication link 74. The
electronic status board 30 has a display screen 104 and pro-
cessor circuitry therewithin (not shown) configured to display
current status information about multiple patient rooms 12
and/or other locations in the healthcare facility. For example,
the electronic status board may display status information for
all of the patient rooms in one wing, floor or unit of a health-
care facility. The status information may include, for
example, an indication of whether there are any active calls or
alerts for rooms in the given unit, the status of a bed or beds in
the room (e.g. occupied, ready for new patient, clean, dirty),
and staff assigned to the rooms in the unit. The status infor-
mation may also include information about facility staff
members (e.g., their current location in the facility, and
whether they are active or on break, whether their rounding
has been complete, etc.). The electronic status board 30 typi-
cally displays the status information for a number of the
monitored locations on the display screen, all at one time, to
enable staff members of the facility to quickly view the status
of the monitored locations at one time, or for other reasons.
One example ofan electronic status board is described in U.S.
patent application Ser. No. (Attorney Docket No.
7175-211098), which is filed on the same date herewith, and
in U.S. patent application Ser. No. 12/708,950, filed Feb. 19,
2010, each of which is incorporated herein by this reference
in its entirety.

[0065] Each of the servers 42, 44, 46, 48 is in electronic
communication with the server 18 via appropriate communi-
cation links (e.g. link or links 72). The illustrated servers 42,
44, 46, 48 are intended to be representative of any number of
additional computing devices that may optionally be con-
nected to the system 10. For example, these servers may
include a database server on which electronic medical records
are stored, one or more third party servers, a user authentica-
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tion server for managing user accounts, passwords, user
authentication and authorization, a workflow server config-
ured to facilitate communication with workflow software sys-
tems, a reports server configured to manage display updates
and reports of calls and notifications and/or generate printed
reports as may be needed for compliance with rules, proce-
dures or standards that apply to the healthcare facility, a
locating and tracking server configured to manage the locat-
ing and tracking of wireless badges or other mobile units that
are linked to staff persons or equipment, a text messaging
server configured to manage or facilitate the communication
of text messages within the system 10, additional wireless
communication servers that may be needed to manage and/or
facilitate communication with specialized wireless devices,
suich as wireless devices that use the Emergin Wireless Office
architecture, and/or other servers configured to facilitate the
operation of the system 10 and/or the integration of the sys-
tem 10 with third-party systems, devices, equipment or soft-
ware.

[0066] The HIS system 50 is an administrative computer
system used by healthcare facilities to monitor administrative
tasks relating to patients and staff members. The HIS system
50 maintains information about individual patients that are
admitted to the facility, transferred from one location to
another within the facility, and discharged from the facility.
Often, a healthcare facility staff person makes a determina-
tion of when a patient is to be admitted, transferred or dis-
charged, and then records this information in the HIS system
50. Some examples of commercially available HIS systems
include, but are not limited to, the Openlink system available
from Siemens, the Cloverleaf system available from Quo-
vadx, Inc., the EPIC system available from Epic of Verona,
Wis., the STAR system available from McKesson Corp. and
the Impact system available from Sybase Inc.

[0067] The HIS system 50 may generate data messages
whenever the status of a patient changes, e.g. “ADT mes-
sages.” For example, the data message may be “A01” if the
patient has been admitted to the facility, “A02” if the patient
has been transferred to a new location in the facility, or “A03”
if the patient has been discharged from the facility.

[0068] The healthcare facility may use an interface engine
(a software application, e.g. one of those commonly known as
EPIC, Meditech, or Cloverleaf) to communicate ADT mes-
sages from the HIS system 50 to other systems that are exter-
nal to the HIS system 50 but connected to the healthcare
facility’s network. The ADT messages are communicated
electronically using the TCP/IP protocol or another suitable
protocol.

[0069] In the illustrated version of the system 10, an inter-
face engine (not shown) is provided as a part of the system 10
(e.g., is resident at the server 18). The interface engine of the
system 10 is in addition to any interface engine that may be
used by the healthcare facility in connection with the HIS
system 50.

[0070] The interface engine of the system 10 receives ADT
messages from the healthcare facility’s HIS system or inter-
face engine, as the case may be, and communicates those
messages to the server 18 for use by the healthcare informa-
tion and communication system 10. The illustrated version of
the system 10 uses the Rhapsody interface engine available
from Orion Health, which presently communicates ADT
messages from the healthcare facility’s HIS system 50 to the
system 10 (e.g. the server 18) using the SOAP (Simple Object
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Access Protocol) protocol. Other versions of the system 10
may use a different interface engine or may not use an intet-
face engine at all.

[0071] Referring next to the room-based components of the
system 10, an indicator assembly 32 is typically located out-
side each patient room 12 in a location where it is likely to be
visible by staff persons in hallways and/or common areas of
the healthcare facility. The indicator assembly 32 typically
has a number of independently illuminatable light panels 80.
The illumination of a given light panel indicates that a change
in status, condition or event has occurred in the associated
patient room. The indicator assembly 32 may include a
speaker and circuitry configured to output audible tones alter-
natively or in addition to the light panels. The indicator
assembly 32 has computer circuitry (not shown) that enables
bidirectional communication with the system 10 via the com-
munication link 56 and the input/output circuitry 24. Some
examples of indicator assemblies are disclosed in U.S. Patent
Application Publication No. 2009/0214009.

[0072] The patient stations 34, 36 are in bidrectional com-
munication with the system 10 via the communication links
62, 64 and the input/output circuitry 24. The patient station 34
has a graphical touchscreen user interface 82. The patient
station 36 provides similar functionality to the patient station
34, but is equipped with a non-touchscreen display 84 and a
series of hardpanel controls 88 (e.g. membrane switches,
keys, dials or the like). The patient station 36 also has a
speaker 86 and circuitry therewithin that is configured to
enable direct voice communication between a staff person at
the patient station 36 and a person at the master station 26.
The patient station 34 also has voice communication capa-
bilities although not shown in the drawing. Both types of
patient stations 34, 36 are configured to enable a caregiver or
other staff person to communicate with the system 10 (e.g. a
master station 26) from within a patient room 12. As such, the
patient stations 34, 36 are typically mounted to a wall or other
architectural support structure in the patient room (such as a
support column, headwall, or cart). The patient stations 34, 36
may also be used in staff work areas or other areas of the
healthcare facility, but are referred to herein as patient stations
for ease of discussion.

[0073] Typically, the patient stations 34, 36 communicate
with the master station associated with their nursing unit.
However, information from a patient station in one nursing
unit can be communicated to another nursing unit through the
nursing units” master stations using interconnected network
switches as discussed above.

[0074] The input/output circuitry 24 communicates bidi-
rectionally with the network interface 22. The input/output
circuitry 24 includes computer and electrical circuitry,
including a microprocessor or microcontroller and/or other
electrical components as needed, to facilitate two way elec-
trical communications between the room-based components
of the system 10 and the network interface 22. The input/
output circuitry 24 is typically arranged on a printed circuit
board assembly. In some versions of the system 10, the input/
output circuitry 24 is installed in a housing, which may be
located adjacent the indicator assembly 32 associated with a
patient room 12.

[0075] The beds 14, 16 are typically hospital beds, stretch-
ers or other patient support structures that have one or more
electronically-controlled bed functions. In the illustrated ver-
sion of the system 10, the beds 14, 16 have a built-in weigh
scale, that is, a feature whereby a patient’s weight can be
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obtained while the patient is on the bed. The built-in weighing
feature is electronically activated, e.g. by a caregiver pressing
a button on the bed’s graphical user interface.

[0076] In order for the bed’s built-in weigh scale to work
properly, it must be zeroed prior to placing the patient on the
bed. Additionally, other conditions may need to be met in
order to obtain an accurate patient weight using the bed-
integrated weigh scale (i.e. the bed must be in the same state
each time the patient is weighed). For example, the bed may
need to be in a certain position or have certain items placed on
it or removed from it (such as extra bed sheets or a blanket) in
order to be properly zeroed. If the bed-integrated weigh scale
is not properly zeroed, the patient may need to be weighed
using a traditional lift scale or lift sling. Additional time may
be required, and/or additional staff persons may be needed, to
lift the patient onto the lift scale or sling. The bed-integrated
weigh scale aims to eliminate the need for a caregiver to use
a traditional lift scale or lift sling to weigh the patient.
[0077] Some of the beds 14, 16 are equipped with sensors
that are configured to detect certain conditions of the bed. For
example, some beds have position sensors (such as force
sensors) that detect force applied to the bed at different loca-
tions on the bed. The bed controller 192 includes computer-
executable instructions that determine, based on the output of
the force sensor or sensors, the position of a patient relative to
thebed (e.g. the patient has exited the bed, is on the edge of the
bed, or is sitting up in bed). The bed controller 192 may then
issue a visual and/or audible signal and/or communication
signal relating to the patient’s position.

[0078] Some ofthe beds 14, 16 are equipped with orienta-
tion sensors, such as ball switches, potentiometers, inclinom-
eters or accelerometers, which detect changes in the orienta-
tion of the bed or one section of the bed relative to another
section of the bed. For example, an orientation sensor may be
used to determine the angle of the head section or the foot
section of the bed relative to the bed frame or to the horizontal.
The bed controller 192 includes computer-executable
instructions that determine, based on the output of the orien-
tation sensor or sensors, the orientation of the bed. The bed
controller 192 may then issue a visual and/or audible signal
and/or communication signal relating to the bed’s orienta-
tion.

[0079] Some of the beds 14, 16 are equipped with pressure
sensors, such as transducers, strain gauges, capacitive, optical
or piezoelectric sensors, which detect changes in pressure
inside air bladders of the bed’s mattress (if the bed’s mattress
has air bladders). The bed controller 192 includes computer-
executable instructions that determine, based on the output of
the pressure sensor or sensors, the pressures within air blad-
ders or zones of air bladders of the bed’s mattress. The bed
controller 192 may then determine that a bed condition has
occurred based on the pressure sensor output, such as a bot-
toming out condition or a max-inflate condition. The bed
controller 192 may alternatively or in addition issue control
signals to inflate or deflate certain air bladders based on the
output of the pressure sensors, as may be the case when the
bed is operating in an automatic pressure relief mode or a
therapy mode. The bed controller 192 may issue a visual
and/or audible signal, and/or communication signal relating
to the mattress condition or status.

[0080] Thesensors with which the beds 14, 16 are equipped
may output data signals in discrete or continuous, analog or
digital form. The beds 14, 16 are equipped with appropriate
signal processing circuitry and/or devices (e.g. analog-to-
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digital converters, digital-to-analog converters, filters, and
the like) to enable the bidirectional communication of signals
between the sensors and the bed controller.

[0081] As shownin FIG. 2A, each of the beds 14, 16 has a
frame 122, a deck 124 supported by the frame, a number of
wheels 126 movably supporting the frame 122, and a patient
support surface 134 (e.g. a mattress) supported by the deck
124. The deck 124 typically has a number of articulating deck
sections including at least a head section and a foot section.
Some configurations of the deck 124 have a back section, a
seat section and/or a thigh section in addition to the head and
foot sections.

[0082] Around the perimeter of the beds 14, 16 are a head-
board 118, a footboard 120, a pair of siderails 112, 116
located nearer to the head end of the bed, and a pair of
siderails 110, 114 located nearer to the foot end of the bed.
Some or all of these components may be attached to a portion
of the frame 122 or the deck 124. The siderail 116 of the bed
14 is shown in a lowered position, while the other siderails are
shown in a raised position.

[0083] Each of the beds 14, 16 has a number of on-board
user control modules 128, 130, 132. The user module 128 is
supported by a panel of the siderail 116 that faces outwardly
away from the patient. The user module 130 is supported by
a panel of the footboard 120 that faces outwardly away from
the patient. The user module 132 is supported by a panel of the
siderail 112 that faces inwardly toward the patient.

[0084] The user modules 128, 130 typically enable a car-
egiver to control a number of electronically-controlled func-
tions of the bed 14, 16, such as weighing the patient, raising
and lowering the head section, placing the bed into a Trend,
reverse Trend, high, low, or “chair” position (e.g. pivoting the
foot section to a position in which the foot section of the deck
is at an angle relative to the bed frame), starting or stopping a
mattress therapy (such as rotation, turning assistance, or per-
cussion and vibration), setting or canceling a head of bed
angle alert or bed exit alert, and/or adjusting pressure in one
or more sections of the mattress.

[0085] The user module 132 typically allows the patient to
activate or deactivate certain bed functions, such as raising
and lowering the head section of the bed. The user module
132 typically does not include functions that are normally
only performed by an authorized caregiver (such as starting
and stopping therapies, weighing the patient or configuring
alerts). A nurse call button is also usually provided on the user
module 132.

[0086] Each of the beds 14, 16 is connected to a supply of
electrical power (e.g. by a power cord 136). Some examples
of patient care beds that can be used in connection with the
system 10 include the TotalCare® bed, the CareAssist® bed,
and the VersaCare® bed, which are available from the Hill-
Rom Company, Inc.

[0087] Each of the beds 14, 16 are typically connected to
the system 10 by abed connector unit 38, 40 and bidirectional
communication links 52, 54. The bed connector units 38, 40
enable data and computerized instructions to be communi-
cated between the beds 14, 16 and the system 10. The bed
connector unit 38 includes a serial peripheral interface (SPI)
link, such as a 37-pin connector toa37-pinbed cable. The bed
connector unit 40 is another version of a bed connector com-
monly referred to as a “Silver Plate” connector, where “sil-
ver” refers to the color of the device, not its function or
composition). In general, the bed connector units 38, 40 are
any suitable mechanism that is configured to facilitate a wired
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orwireless electronic connection between the beds 14, 16 and
the room-based input/output circuitry 24.

[0088] Inthe versionofthe system 10 illustrated in FIGS. 1
and 2A, each of the beds 14, 16 has a non-bed mounted user
interface 150, 152 connected thereto via a bidirectional com-
munication link 106, 108. The non-bed mounted user inter-
faces 150, 152 each include a display 154, 156 as well as one
or more user controls 158, 160, 162, 164.

[0089] The non-bed mounted user interfaces 150, 152 may
each be configured to control room-related functions of the
system 10 as well as specific functions of an associated bed
and/or other medical equipment or devices located in the
room 12. The non-bed mounted user interface 150 has a
display screen 154 and one or more user controls 158, 160.
The user interface 150 is connected to a power supply by a
cord 140. Similarly, the user interface 152 has a display
screen 154 and one or more user controls 162, 164.

[0090] Computer circuitry within the non-bed mounted
user interfaces 150, 152 detects an identifier of the associated
bed 14, 16 (or other device or equipment located in the room)
sent to the user interface 150, 152 over the communication
link 106, 108. The user interface 150, 152 displays informa-
tion relating to the bed, device, or equipment, and the room,
on the display screens 154, 156. The identifier may be a
unique identifier such as a serial number, or a non-unique
identifier, such as a bed type identifier (e.g. the make or model
of the bed).

[0091] For example, in the illustrated version, the non-bed
mounted user interfaces 150, 152 each receive a signal from
their associated beds when the bed’s built-in weigh scale is
zeroed. The signal may include data associated with the zero-
ing of the weigh scale (e.g. a date and time stamp). The user
interface 150, 152 displays this information on the display
154, 156.

[0092] Additionally, the non-bed mounted user interfaces
150, 152 receive data from the system 10 indicating whether
the room or portion of the room in which the bed is located
needs to be cleaned or has been cleaned, and displays this
information on the display 154, 156. There are a number of
possible ways by which the system 10 makes the association
of a patient bed with a particular room. In one version of the
system 10, the bed connector unit 38, 40 or the non-bed
mounted user interface 150, 152, 166 has a location identifier
associated with it. The location identifier is transmitted to the
system 10 when the bed is connected to the bed connector unit
or the non-bed mounted user interface. The system 10 has a
database or look-up table in which data is stored that associ-
ates the location identifiers with their respective locations
(e.g. patient rooms, locations within the patient rooms, or
other locations in the facility). When the system 10 receives a
location identifier signal, it determines the location of the bed
by accessing the database or lookup table of location identi-
fiers and locations. The system 10 may then link the location
identifier with the bed identifier until the system 10 receives a
signal that indicates that the bed has moved to a new location
(e.g. the bed has been connected to a different bed connector
unit or non-bed mounted user interface).

[0093] In another version of the system 10, a database or
lookup table is maintained that maps bed identifiers directly
to location identifiers. In this version, the data may be manu-
ally entered into the database or lookup table as beds are
assigned to locations. In still another version, the beds are
equipped with locating and tracking tags (e.g. tags that emit
infrared signals). When a bed is moved to a location, an
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infrared receiver at that location (e.g. at a patient station,
non-bed mounted user interface, or bed connector unit)
detects the infrared signal and sends a location signal to the
system 10. The system 10 then updates the bed location
information in the database or lookup table.

[0094] On the non-bed mounted user interfaces 150, 152,
the user controls 158, 162 allow a user to indicate to the
system 10 that the bed or associated room is clean and ready
for a new patient, rather than requiring the person to locate the
nearest patient station or master station (e.g. 26, 34, 36). The
user controls 160, 164 allow a user to zero the bed’s weigh
scale directly from the non-bed mounted user interface 150,
152 rather than requiring the user to locate and use one of the
bed-mounted controls (e.g. 128, 130).

[0095] Computer circuitry at the user interface 150, 152
may selectively activate or deactivate certain user controls,
based on the current status or condition of the associated bed
or the room in which the bed and the user interface are
located. For example, if the system 10 has received data
indicating that the room in which the bed is located has
already been cleaned, or if the bed is currently occupied, then
the “room clean” icon 158, 162 may be omitted from the
display.

[0096] In FIG. 2B, another version of a non-bed mounted
user interface 166 is shown. The non-bed mounted user inter-
face 166 has internal circuitry configured to receive and man-
age data from both of the beds 14, 16, to send command or
control signals to either of the beds, and to communicate with
the system 10. The non-bed mounted user interface 166 may
identify the beds and their locations using bed identifiers and
location identifiers according to one of the methods described
above.

[0097] The non-bed mounted user interface 166 includes a
display 168 and one or more user controls 170, 172. Informa-
tion about the status of each of the beds 14, 16 is received from
the beds and is displayed on the display 168. A user control
172 enables a staff person to zero the weigh scale of the
associated bed directly from the non-bed mounted user intet-
face 166 rather than requiring the person to locate and use one
of the bed-mounted controls (e.g. 128, 130). Another user
control 170 enables a staff person to indicate that the bed or
the room has been cleaned directly from the non-bed mounted
user interface 166 rather than requiring the person to locate
the nearest patient station or master station (e.g. 26, 34, 36).

[0098] Other bed controls may be provided on the non-bed
mounted user interfaces 150, 152, 166, alternatively or in
addition to those described above. For example, other bed
features and functions that may be accessed, viewed, and/or
controlled from the non-bed mounted user interface 150, 152,
166 include, but are not limited to: configuring, setting or
canceling alerts or audible alarms (such as patient position,
head of bed angle, brake not set, and siderail down alerts or
alarms), viewing or changing the bed’s position, orientation,
mode or status (e.g. high or low bed height, chair, Trend,
reverse Trend, CPR mode, normal or battery power mode,
pressure relief mode, percussion, vibration, or rotation
therapy mode, turn assist mode, maxinflate mode, sleep
mode, heel pressure relief mode, viewing the bed’s head of
bed angle or a history of the head of bed angle over time,
viewing the status of the bed’s weigh scale (e.g. zeroed or not
zeroed), viewing a patient’s weight history or history of
therapy, clearing history information, viewing an indication
ofthe position of the bed’s brake, turning on or off a bed status

Nov. 20, 2014

indicator light or “SafeView” light, and/or viewing an indi-
cation of whether the bed is connected to a healthcare facility
network.

[0099] Other room-based or non-bed related controls may
be provided on the non-bed mounted user interfaces 150, 152,
166, alternatively or in addition to those described herein. For
example, other features and functions that may be accessed,
viewed, and/or controlled from the non-bed mounted user
interface 150, 152, 166 include, but are not limited to: sending
a call to the healthcare facility’s nurse call system, receiving
acall from the healthcare facility’s nurse call system, entering
the status or location of a caregiver or other staff person (e.g.
on duty, on break, rounding, round completed, etc.), viewing
and/or updating a patient’s medical chart, viewing or updat-
ing a patient’s status (e.g. admit, transport, discharge), issuing
arequest for patient transport, adjusting the volume of aradio,
television or other media device located in the room, turning
onor off or adjusting the level of lighting in the room, turning
on or off or adjusting a reading light, turning on or off or
adjusting a night light, and/or turning a visual or audible
indicator on the room’s indicator assembly (e.g. 32) on or off.
[0100] In general, the combination of bed and room-based
or non-bed features on the non-bed mounted user interface
(150, 152, 166) simplifies the staff person’s tasks as all rel-
evant tasks can be controlled from one user interface at one
location inside the patient’s room, rather than from multiple
user interfaces positioned at multiple locations in the facility.
[0101] In the illustrated versions of the non-bed mounted
user interfaces 150, 152, 166, the displays 154, 156, 168 are
touch-sensitive panels, such that the user controls 158, 160,
162, 164, 170, 172 may be activated and/or deactivated by
touching the display in the area of the user control. In other
versions of the non-bed mounted user interfaces 150, 152,
166, any of the user controls may be configured as hardpanel
controls (such as keys, buttons, membrane switches, dials, or
the like) or may be voice-activated, and a non-touchscreen
display may be used in place of the touchscreen display.
[0102] Inthe illustrated version, the non-bed mounted user
interface 166 is configured to enable a staff person to select
the particular room/bed of interest (e.g. 101-A or 101-B) by
touching the screen in the area of the desired room-bed iden-
tifier. For instance, if the user touches the <“101-A” area of the
display 168, and then presses the “zero” button 172, then
circuitry within the non-bed mounted user interface 166 will
change the display (e.g. “highlight” the “101-A” area of the
display 168), identify the bed via a stored identifier for the
101-A bed, and send a command or control signal to the
101-A bed’s controller 192 to zero its weigh scale. The built-
in weigh scale of the bed 101-A will then be zeroed by the
internal bed controller 192.

[0103] The bed identifier may include information that
uniquely identifies a particular bed, such as a serial number.
The bed identifier may alternatively or additionally include
information that uniquely identifies the bed by its location in
the room, i.e. a unique number or code identifying the bed
interface unit, non-bed mounted user interface, or communi-
cations port to which the bed is connected in the room. Addi-
tionally, the bed identifier may include information that iden-
tifies the type of bed (e.g. make, model, and/or configuration).
[0104] Each of the non-bed mounted user interfaces 150,
152, 166 is configured to be easier to locate, access and view
by a staff person than the bed-mounted user interfaces 128,
130. The illustrated versions of the non-bed mounted user
interfaces 150, 152, 166 are configured to be mounted to a
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wall or other architectural structure in the patient room 12
(such as a headwall, support column, cart or table).

[0105] The illustrated non-bed mounted user interfaces
150,152, 166 have a larger viewing area and higher resolution
than other bed and healthcare system user interface control
modules, although the non-bed mounted user interfaces 150,
152, 166 may be any size. For example, in one version, the
non-bed mounted user interfaces 150, 152, 166 have a display
area that is in the range of about two times (e.g. 1280x768
pixels) larger than either the bed-mounted user interfaces
128, 130 or the patient stations 34, 36. The non-bed mounted
user interfaces 150, 152, 166 are also configured to be easier
to maintain and keep clean than the bed-mounted mounted
user interfaces 128, 130.

[0106] In some versions of the system 10, the non-bed
mounted user interfaces 150, 152, 166 include computer cir-
cuitry that customizes the display and the configuration of
user controls based on information received from the bed. For
instance, if the user interface 150, 152, 166 determines (e.g.
based on the bed identifier data received from the bed) that the
bed is of a type that does not have its own (i.e. bed-mounted)
graphical user interface (one example is the Care Assist™ bed
available from the Hill-Rom Company, Inc.), then the non-
bed mounted user interface 150, 152, 166 may display a
greater amount of information and/or provide a larger number
of user controls than if the bed is determined by the user
interface circuitry to be of a type that does have its own
on-board graphical user interface (one example is the Total-
Care® bed available from the Hill-Rom Company, Inc.). In
some versions of the system 10, the user interface 150, 152,
166 is configured to provide all of the functionality typically
provided by the bed-mounted graphical user interface, in
which case the bed-mounted graphical user interface may be
removed or omitted from the bed.

[0107] Inother versions of the system 10, the control of bed
functions may be split between the bed-mounted user inter-
face and the non-bed mounted user interface. For instance, the
non-bed mounted user interface 150, 152, 166 may be con-
figured to provide some of the functionality traditionally pro-
vided by the bed-mounted graphical user interface but which
is only typically usable while the bed is stationary or located
in a patient’s room (such as mattress features like percussion
and vibration or rotation, and patient position monitoring
alarms).

[0108] Insome versions of the system 10, the bed-mounted
user interface may provide certain “generic” functionality,
such as features that are usable both when the bed is stationary
and when the bed is in transit (e.g. as bed positioning controls,
statistics reports, and service or maintenance related func-
tions ), while the non-bed mounted user interface may provide
functionality that is primarily usable when the bed is located
in apatient room or generally not used or usable when the bed
is out of the patient’s room or is in transit, and/or functionality
that requires the user to perform multiple actions at the user
interface (such as configuring a bed exit alert or setting a
schedule for rotation or pulmonary therapy), and/or function-
ality that requires a more complicated display (e.g. text and
graphics, such as viewing a patient’s weight history or
therapy history). Thus, in some versions of the system 10,
certain functionality may be eliminated from the bed-
mounted user interface, which may simplify or reduce the
complexity and/or cost of the bed-mounted user interface.
[0109] As shown in FIG. 1, the non-bed mounted user
interfaces 150, 152, typically communicate directly with the
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associated beds 14, 16 rather than through an interface that
involves multiple components (e.g. bed connector units 38,
40 and input/output circuitry 24).

[0110] Referring to FIG. 3, the non-bed mounted user inter-
face 166 is capable of communicating with multiple beds 14,
16 and/or other equipment or devices, via wired or wireless
links 182, 184. To accomplish this, the non-bed mounted user
interface 166 has a number of communication ports (e.g.
RS-232, USB, or the like), where the number of communica-
tion ports relates to the number of beds or other devices that
can be connected to the non-bed mounted user interface 166
at the same time.

[0111] The non-bed mounted user interfaces 150, 152, 166
may communicate bidirectionally with the system 10 by con-
necting to a network interface 22 or 180, which connects to
the healthcare facility’s communication network. The net-
work interface 180 may include a connection to a network
interface 22 (e.g. a PoE switch), or may connect to the server
18 directly (e.g. via a serial link) using one of the communi-
cation protocols described above.

[0112] FIG. 3 illustrates schematically that the beds 14, 16
in the patient room 12 may be connected to the non-bed
mounted user interface 166 by either wired 176 or wireless
178 connections, depending on the configuration of the non-
bed mounted user interface 166 and the beds 14, 16.

[0113] Also, a particular patient support surface 134 used
with abed (e.g. bed 14), and/or other devices or equipment in
the room, may have wireless communication capabilities, and
may communicate with the same wireless access point as the
bed 14. In such event, the surface 134 (or other device or
equipment) and the bed 14 typically have wireless commu-
nication circuitry that operates independently of the other
(e.g. using different frequencies and/or transmission times).
Thus, the non-bed mounted user interface 166 may be con-
figured to communicate with one bed (and/or surface) via a
wireless connection and also with another bed via a wired
connection, while both of the beds are located in the same
room or each of the beds is located in a different room.
[0114] FIG. 4 schematically illustrates one configuration
wherein the non-bed mounted user interface 150, 152, 166 is
electrically isolated from but is in communication with the
bed’s internal bed control network (e.g. either as anodeonthe
bed network or as isolated from the bed network). For ease of
discussion, in FIG. 4, the schematic element 202 (external
user interface) is used to refer generally to any of the non-bed
mounted user interfaces 150, 152, 166 that may be in com-
munication with a bed to control bed functions yet are not
mounted to the bed. Similarly, the schematic element 198
(on-board user interface) is used to refer generally to any of
the bed-mounted user interfaces 128, 130, 132.

[0115] As discussed above, some beds that have a number
of electronically-controlled functions have an internal bed
network 190 that connects computerized functional modules
or electromechanical components of the bed 200 to the bed’s
internal bed function controller 192. In general, the bed func-
tion controller 192 receives data and/or instructions from
functional modules or bed components 200 that are con-
nected to the network 190, and sends data and/or instructions
to functional modules or components of the bed 200 to per-
form the electronically-controlled bed functions.

[0116] The bed function controller 192 has nonvolatile
memory in which bed function settings are stored. The bed
fanction controller 192 sends the current bed function set-
tings to the bed-mounted user interface 198 and the non-bed
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mounted user interface 206 via the bed network 190, which
display the current settings and provide user controls to allow
the settings to be changed by a user.

[0117] Ifa user changes a setting at one or the other of the
user interfaces 198, 206, the newly input settings are briefly
stored in local memory at the user interface 198, 206 at which
the settings were entered, and then the settings are sent by the
user interface 198, 206 to the bed controller 192 via the bed
network 190. The bed controller 192 verifies that the
requested settings are within a valid range and sends a signal
back to the user interface 198, 206 to confirm that the new
settings have been accepted. Once the bed controller 192 has
confirmed the new settings, all of the user interfaces 198, 206
are updated with the new settings. If the bed controller does
not validate the requested settings, the user interfaces 198,
206 will display a message and if a bed function is in progress,
the function may be canceled.

[0118] Either of the user interfaces 198, 206 may be con-
figured to accept binary input, such as turning a bed function
on or off. For binary input, the user interfaces 198, 206 asso-
ciate an identifier identifying the source of the input (e.g. one
of the user interfaces 198, 206). If one of the user interfaces
198, 206 accepts binary input, the bed controller 192 will
activate or deactivate the associated bed function in accor-
dance with the input.

[0119] Ifinput is received at one of the user interfaces 198,
206, then conflicting input is received at another of the user
interfaces 198, 206, then the bed controller 192 will accept the
last input received and ignore any conflicting inputs received
prior to the latest-in-time of the inputs received.

[0120] Inthe illustrated version, each of the beds 14, 16 has
a pair of head-end siderails 112, 116. Each of the siderails
112, 116 has a user control module 128, 132, which includes
one or more non-GUT user controls (such as hardpanel con-
trols). These user controls are represented schematically in
FIG. 4 by elements 194 (siderail patient left side controls) and
196 (siderail patient right side controls). Electrical signals
issued by the siderail controls 194, 196 are communicated to
the bed controller 192 via the bed network 190. The bed
controller 192 then sends command or control signals over
the bed network 190 to cause the requested action to occur.
[0121] For instance, if a “head up” button is pressed at one
of the siderail modules 194, 196, a head up request signal is
sent to the bed controller 192 over the network 190. The bed
controller 192 then sends a “head up” control signal to the
appropriate bed function module or electromechanical com-
ponent of the bed 200 (e.g. a head section actuator) to raise the
head section of the bed. The module or component 200 may
send a signal to the bed controller 192 via the network 190 to
confirm receipt of the control signal, to indicate that the
requested operation has been completed, or to indicate that an
error condition has occurred or that the requested operation
cannot be performed for some other reason.

[0122] The non-bed mounted user interface 206 is electri-
cally isolated from the bed network 190 (and the bed frame)
by a communication interface 202. In addition to being elec-
trically isolated from the bed network 190, the non-bed
mounted user interface 206 may either be connected to the
bed’s internal network 190 (e.g. be a “node” on the bed
network 190), or may be isolated from the bed network 190.
[0123] In either configuration, the bed network 190 sends
bed-specific information (such as the bed type, model and/or
configuration) to the non-bed mounted user interface 206, via
the communication interface 202 and bidirectional commu-
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nication link 204, upon detecting that the non-bed mounted
user interface 206 is connected.

[0124] Computer circuitry of the non-bed mounted user
interface 206 processes the bed-specific information and con-
figures the screen display and user controls according to the
particular features and installed options of the detected bed.
For instance, if the non-bed mounted user interface 206 deter-
mines that the bed does not have a graphical user interface
installed on it (i.e. mounted to the bed), then the non-bed
mounted user interface 206 will configure itself to provide a
graphical user interface to control the electronically-con-
trolled functions of the bed.

[0125] Ifthenon-bed mounted user interface 206 is isolated
from the bed network 190, the non-bed mounted user inter-
face 206 interfaces to a network adapter board at the commu-
nication interface 202 of the bed. The network adapter (not
shown) provides electrical isolation of the non-bed mounted
user interface 206 from the bed. The network adapter includes
hardware and/or software and/or firmware that provides a
“generic” means by which the non-bed mounted user inter-
face 206 communicates with the bed network 190.

[0126] Some beds use a network configured according to
the Controller Area Network (CAN) protocol, while other
beds use an Echelon communications protocol. Also, some
user interfaces 206 may be configured to communicate via
one or the other of the CAN or Echelon protocols.

[0127] Aspects ofthe system 10 may be configured to oper-
ate with either type of protocol using a network bridge. The
network bridge provides the requisite hardware, software,
and/or firmware to enable the non-bed mounted user interface
206 to communicate with bed networks independently of the
protocol used by the network. As such, one non-bed mounted
user interface 206 may be used with a number of different
beds.

[0128] One example of a network bridge is a bridge board
that is a CAN node at the communication interface 202. The
bridge board sends and receives CAN network information
out to the non-bed mounted user interface 206 via aserial (e.g.
UART) port.

[0129] “Electronic isolation” generally refers to the ability
to connect two devices safely with appropriate clearance and
creepage. For electrical isolation, a wireless transmission
such as an optical link (e.g. fiber optic or infrared) from the
bridge board to the non-bed mounted user interface 206 may
be used. Fiber optic communications use a glass or plastic
fiber, a connector, and a transceiver to enable wireless data
communications between the non-bed mounted user interface
206 and the bed network 190. The fiber optic cable provides
the necessary electrical isolation. Suitable fiber optic cables,
connectors and transceivers are widely commercially avail-
able from Avago (e.g. part numbers HFBR-15217 transmitter
and HFBR-25217 receiver), and/or other suppliers, and
include fiber optic Ethernet.

[0130] Infrared data communications require a line of sight
connection (i.e. since infrared signals cannot penetrate walls
or other structures), with a typical range of one meter and a
thirty-degree cone-shaped beam. Suitable infrared transceiv-
ers are available from Vishay (e.g. Vishay VFIR 16 Mbit/sec,
FIR 4 Mbit/sec, or SIR 115.2 kbit/sec). One suitable infrared
controller is the RPM972-H14 IrDA infrared communication
module available from Rohm.

[0131] Since the infrared signal travel through the air, the
non-bed user interface 206 is electrically isolated from the
bed. The line-of-sight communication of infrared communi-
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cations can be advantageous since the infrared signals will not
bleed into adjacent rooms. Thus, the infrared communication
technology can be used to determine whether a bed (or other
device or equipment) is located in a particular room.

[0132] Ifthe non-bed mounted user interface 206 is a node
on the bed network 190, then electrical isolation is provided
by an internal barrier such as an isolated transceiver. An
electrical cable couples the non-bed mounted user interface
206 to the bed network 190 at the communication interface
202. The isolated transceiver can be a discrete component or
an integrated circuit. One example of a suitable isolated trans-
ceiver is the isolated CAN transceiver known as Part No.
1SO1050 made by Texas Instruments.

[0133] Electrical isolation of the non-bed mounted user
interface 206 from the bed enables the non-bed mounted user
interface 206 to utilize its own power supply, independently
of the bed’s power supply, and also enables the non-bed
mounted user interface 206 to connect to other equipment,
devices and/or networks within the facility independently of
the bed.

[0134] FIGS. 5A-5D schematically illustrate side views of
different alternative configurations for establishing wireless
communication between a bed (e.g. beds 14, 16) and a non-
bed mounted user interface (e.g. 150, 152, 166). In these
figures, for ease of discussion, the reference numeral 210 is
used to generically refer to any of the beds 14, 16 that may be
connected to a non-bed mounted user interface 206.

[0135] FIGS. 5A, 5B, and 5D illustrate three possible
implementations of an infrared-based communications link
between a non-bed mounted user interface 206 and a bed 210,
while FIG. 5C illustrates one possible implementation of a
fiber-optic based communications link between a non-bed
mounted user interface 206 and a bed 210.

[0136] As discussed above, the bed 210 generally has a
headboard 118, a deck 124, which supports a mattress, a
frame 122, and a number of wheels. In the illustrated con-
figurations, the head end of the bed 210 is positioned adjacent
a wall or other support structure 220 (such as a headwall,
support column, table or cart), which supports the non-bed
mounted user interface 206. While the drawings show the
non-bed mounted user interface 206 generally positioned
above a headboard 118 of the bed 210, such arrangement of
the non-bed mounted user interface 206 relative to the bed
210 is not required. The non-bed mounted user interface 206
may be located anywhere in the room (e.g. away from the bed
or beds 210 or another more convenient location for access by
a caregiver or staff member), with the only limiting factor
being the length of the transmission cable. Fiber optic cables
in particular can communicate over long distances (e.g. 20
meters or longer), and are thus suitable if it is desirable to
locate the non-bed mounted user interface 206 farther away
from the bed 210.

[0137] In FIG. 5A, the communication link 204 includes
wired and wireless components. Wireless communication
occurs from the bed 210 to the floor, and wired communica-
tion occurs from the floor to the non-bed mounted user inter-
face 206. A wireless infrared transceiver 214 is attached to the
bed frame 122 (e.g. mounted to a panel of the bed frame 122).
In the drawing, the wireless infrared transceiver 214 is
attached to a bottom surface of the bed frame 122, although
any suitable location on the bed 210 may be used. A serial
cable (not shown) connects the bed transceiver 214 toa bridge
board of the bed communication interface 202.
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[0138] Another wireless infrared transceiver 216 is spaced
from the wireless infrared transceiver 214 but is in the line-
of-sight of the wireless infrared transceiver 214. In the draw-
ing, the wireless infrared transceiver 216 is supported by a
bed docking unit 212. The bed docking unit has an internal
channel that is sized to receive one of the wheels 126. Inser-
tion of the wheel 126 into the bed docking unit 212 facilitates
alignment of the transceivers 214, 216. One suitable bed
docking unit 212 is amodified version of the P958 bed locator
available from the Hill-Rom Company, Inc. The P958 bed
locator is modified to attach the transceiver 216 thereto. The
transceiver 216 is connected to a cable 218, which connects to
a serial port (e.g. RS-232 or USB) of the non-bed mounted
user interface 206.

[0139] FIG. 5B illustrates a configuration that is similar to
that shown in FIG. 5A, except that the transceiver 216 is
mounted to the structure 220 rather than to the bed docking
unit 221, so that wireless transmission occurs horizontally
(i.e. between the bed 210 and the structure 220) rather than
vertically (i.e. between the bed 210 and a floor-based trans-
ceiver).

[0140] FIG. 5D llustrates a configuration in which aninfra-
red transceiver 230 is mounted to one end of a cable assembly
234. The other end 236 of the cable 234 (nearest the bed 210)
has an infrared transceiver 238 attached thereto that is aligned
with an infrared transceiver that is attached to the bed frame
122 (e.g. transceiver 214).

[0141] Alignment of the infrared transceivers 238, 214 at
the bed 210 is achieved by attaching the transceiver 238 to the
bed 210 at a suitable location for line-of-sight communication
with the transceiver 214, using a non-permanent fastener such
as a hook and loop fastener (e.g. Velcro®), magnets, or other
suitable fastener. The transceiver 230 is aligned with a trans-
ceiver 232 in a similar non-permanent fashion. For example,
the transceiver 230 may be attached to the support 220 via a
hook and loop fastener, magnet or other suitable fastener, or
the transceiver 230 may simply be supported by the floor ina
line-of-sight with the transceiver 232.

[0142] The non-permanent positioning of the transceivers
238, 230 allows one or more of the transceivers 230, 238 to
disengage without damaging any of'the transceivers 214, 238,
230, 232 or the cables 218, 234, if the bed 210 is moved prior
to being disconnected from the non-bed mounted user inter-
face 206.

[0143] The transceivers 232, 230, and 238, and the lengths
of the cables 218, 234, may be configured to achieve any
suitable arrangement, e.g. so that the cable 234 runs along the
floor or so that the cable 234 is secured above the floor (e.g. by
a clip or other fastener mounted to the structure 220).

[0144] Wireless communication occurs between the two
infrared transceivers 214, 238 located at the bed 210 and
between the transceiver 230 and the transceiver 232. The
transceiver 232 is connected to the cable 218, which is con-
nected to a serial port (e.g. RS232 or USB) of the non-bed
mounted user interface 206.

[0145] FIG. 5C illustrates a configuration that uses fiber
optic communications. In general, the fiber optic communi-
cations use a glass or plastic fiber 228, and connectors and
transceivers shown schematically as elements 224, 226. The
fiber optic cable 228 is used in place of an electric cable. The
fiber optic transceiver 224 connects via a cable (not shown) to
a serial port (e.g. RS-232 or USB) of a bridge board of the
communication interface 202. The fiber optic transceiver 226
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connects to the cable 240, which connects to a serial port of
the non-bed mounted user interface 206.

[0146] Another alternative configuration involving wire-
less communication is schematically similar to the configu-
ration shown in FIG. 5C, except that a low power wireless
network or wireless personal area network (WPAN) is used in
place of fiber optic or infrared communications. In order to
illustrate the low power wireless or WPAN configuration, the
cable 228 would be eliminated from the FIG. 5C schematic
and wireless data transceivers would be used in place of the
fiber optic transceivers.

[0147] The low power wireless or WPAN networks typi-
cally have a limited communication range in comparison to
other wireless networks (such as an 802.11 wireless LAN). As
such, the low power wireless network or WPAN can be con-
figured to detect beds or devices in the patient room 12 and/or
adjacent rooms rather than all of the beds on the same floor.
[0148] In alow power wireless or WPAN configuration, a
wireless communication protocol is used that has a limited
communication distance. Some examples of suitable proto-
cols include Zigbee, Bluetooth, SimpliciTI and ANT. Com-
puter-executable instructions resident in the non-bed
mounted user interface 206 and/or the bed controller 192 is
configured to search for compatible wireless devices in the
communication area and to ignore incompatible devices. The
computer-executable instructions may be configured to
ignore devices that are not located in the patient room 12 orin
a specified area surrounding the patient room 12.

[0149] However, in some cases, it may be desirable to allow
certain devices in adjacent rooms to connect to the network of
the patient room 12, so that status information from the adja-
cent room can be displayed at the non-bed mounted user
interface 206. For example, if a patient in an adjacent room is
atrisk for having an adverse event, it may be desirable for data
from the bed (or another device) located in the adjacent room
to be displayed to a caregiver located in the patient room 12
via the non-bed mounted user interface 206, so that the car-
egiver (who may be closest to the patient) can attend to the
patient in a timely fashion if the patient experiences an
adverse event.

[0150] If adjacent rooms are permitted to connect to the
room’s wireless network, the computer executable instruc-
tions can be configured to limit the features of the non-bed
mounted user interface 206 that are available for devices in
the adjacent room. For example, the non-bed mounted user
interface 206 may display status information for the adjacent
room, but not allow remote control of devices located in the
adjacent room.

[0151] Inalow power wireless or WPAN configuration, the
non-bed mounted user interface 206 includes additional dis-
plays and user controls configured to allow a user to add the
bed 210 (or other beds or devices) to the wireless network.
Once a bed or other device is added to the network, the
connection information for the bed or device is stored in
nonvolatile memory at the non-bed mounted user interface
206 and/or the bed controller 192, so that if the connection is
lost, it can be restored without requiring user intervention.
[0152] Once a connection is established between the non-
bed mounted user interface 206 and the bed network 190 via
a low power wireless network or WPAN, a network bridge
including the requisite hardware and/or software and/or firm-
ware as described above, facilitates the communications
between the non-bed mounted user interface 206 and the bed
controller 192.
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[0153] Some examples of data and/or commands that can
be sent to or from the bed to the non-bed mounted user
interface 206 via communication signals using one of the
communication methods described above include, but are not
limited to: patient position monitoring/alarm mode, head of
bed angle monitoring/alarm mode, pause alarm command,
cancel alarm command, nurse call command, answer nurse
call command, weigh scale command, patient weight, view
patient history, patient environment information, communi-
cation type (e.g. broadcast, polled or event-based), patient
position monitoring mode (e.g. out of bed, exiting bed, on
edge of bed), audible alarm mode, mattress or surface mode
(e.g. sleep, maxinflate, comfort adjust, pressure relief, heel
relief, percussion, vibration, rotation, turn assist, alternating
pressure, sleep mode, seat inflate, seat deflate), zero scale
command, weigh patient command, indicator status (e.g. on,
off, flashing, flashing slow, flashing fast, green, amber), bed
cleaned indicator, head of bed angle indicator (e.g. below 30
degrees, below 45 degrees), turn reminder, room lights com-
mand or status, reading lights command or status, music
control, television control, entertainment channel control,
speaker volume control, CPR mode control, bed up/down
control, bed high/low control, head up/down control, knee
up/down control, foot up/down control, foot extend/retract
control, bed flat (all deck sections at zero degrees), bed tilt
(deck at 20 degrees reverse Trend), 15 degrees Trend, 15
degrees reverse Trend, chair position (head up 65 degrees,
knee up 10 degrees, foot down 70 degrees), chair egress
position (head up 75 degrees, knee at 0 degrees, foot down 85
degrees, foot in retracted position), recliner position (head up
50 degrees, knee up 10 degrees, foot lowered 30 degrees),
configure NaviCare® alerts, activate or cancel NaviCare®
alerts (where “NaviCare® alerts” refers to a system available
from the Hill-Rom Company, Inc., that allows bed and sur-
face data to be communicated to caregivers using the health-
care facility’s communication network), among others.

[0154] The system 10 includes patient room and bed man-
agement features. FIGS. 6, 7A-7C, 8A, and 9 illustrate steps
that may be implemented as executable computer instructions
to provide patient room and bed management features of the
system 10. The executable computer instructions may be
implemented at the server 18 or at another computing device
or devices of the system 10. In some versions, a non-bed
mounted user interface 206 is used to implement one or more
of the described features.

[0155] FIG. 6 illustrates a process by which the system 10
performs certain functions in response to a change in the
status of a patient. At step 250, the system 10 determines that
a patient’s status has changed. In one version, the system 10
receives an indication of the patient’s status from the HIS
system 50. The patient’s status may be manually input at the
HIS system 50 by an authorized staff person, or may be
determined systematically through the execution of com-
puter-executable instructions. Alternatively or in addition, the
system 10 may receive indications of patient status from other
sources. For example, a caregiver or other authorized staff
person may manually enter the patient’s status at a master
station 26, a patient station 34, 36, a non-bed mounted user
interface 150, 152, 166, or a mobile device 90.

[0156] In any case, the patient status information received
by the system 10 includes a patient identifier and a status
identifier. Both the patient identifier and the status identifier
are predefined as being associated with a particular patient
and a particular status, respectively. Typically, identifiers
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such as these comprise alphabetical, numeric or alphanu-
meric codes. For example, a patient identifier may be a pot-
tion of a patient’s driver’s license number or Social Security
number. A status identifier may be “A01” if the patient has
been admitted to the facility, “A02” if the patient has been
transferred to a new location in the facility, or “A03” if the
patient has been discharged from the facility.

[0157] The illustrated version of the system 10 uses status
identifiers associated with the admission, transfer and dis-
charge of the patient, however, some versions of the system
10 are configurable so that other status identifiers may be
specified alternatively or in addition to the admission, dis-
charge and transfer status identifiers. For example, “interim”
status identifiers may be defined, and may include, but are not
limited to indications that: a patient is in transit (either to
room from another location or vice versa), has had vital signs
checked, has had initial consultation, is in surgery, is using the
commode or shower, has received medications or therapy,
and/or has received final instructions (e.g. for discharge).
Each time the system 10 receives a status identifier for a
patient, computer-executable instructions are executed to
compare the value of the most recently received status iden-
tifier to the value of the previous status identifier received. If
the new status identifier is different than the most recent
previously-received status identifier, then the system 10 pro-
ceeds to step 252.

[0158] In addition to patient identifiers and patient status
identifiers, the system 10 also receives, stores, and monitors
patient room identifiers and room status identifiers. A patient
room identifier identifies a particular room in the healthcare
facility that has been assigned to a particular patient and a
room status identifier indicates the current status of the
patient’s room. Typically, identifiers such as these comprise
alphabetical, numeric or alphanumeric codes. A room iden-
tifier may be the room’s unique room number in the health-
care facility (e.g., 101, 102, 200, 201, etc.). In some cases, the
first digit of the room number may indicate the floor, wing, or
unit of the healthcare facility in which the room is located
while the remaining portion of the room number may identify
the particular room on that floor, wing or unit. If the room is
nota private room, the room identifier may also include a bed
location identifier to identify which of the beds in the patient
room is assigned to the patient. A bed location identifier may
be appended to the end of the room identifier. For example,
room identifiers “101-A,” “101-B” include a bed location
identifier, where “A” and “B” designate different bed loca-
tions in Room 101 (e.g. “A” may refer to the bed that is closest
to the door while “B” may refer to the bed that is closest to the
window). For implementations of the system 10 in non-pri-
vate rooms, references herein to a “room” or “room status”
generally refer not only to a room but also a particular bed in
the room.

[0159] Thebed location identifier may be an alphanumeric
character that is only unique when combined with the room
number, as shown in the foregoing example, or may include a
unique serial number or other data that is associated with a
particular bed (which may be referred to as a “bed identifier”).
In one version of the system 10, a bed’s specific data (such as
serial number, make, model, configuration) is associated with
the bed location identifier (e.g. 101-A) by a database, lookup
table or similar computer programming device, once a par-
ticular bed is connected to the system 10 at a particular bed
location, using one of the bed connectivity mechanisms
described above.
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[0160] Each room in the healthcare facility (or room-bed
combination, as the case may be) is assigned a status by the
system 10, which is stored in memory. Some examples of
room status identifiers include, but are not limited to “room
not ready” or “room dirty,” “room clean,” “room ready,”
“room occupied,” “bed scale zeroed,” and “bed scale not
zeroed.”

[0161] In one version of the system 10, the “room not
ready” or “room dirty” room status is triggered by an indica-
tion that the patient has been discharged from the facility or
transferred from the room to another location in the facility.
The “room clean” room status is triggered by an indication
that the room has been cleaned, but a bed associated with the
room may not have been zeroed, and/or final preparations for
anew patient may not have been completed.

[0162] The “room ready” room status is triggered by
manual input from an authorized user. Before the system 10
will change the room status to “room ready,” the system 10
will perform a series of checks to make sure that all of the
requirements for declaring a room ready for a new patient
have been completed, as described below. In general, a status
of “room ready” means that the room has been cleaned, the
bed-integrated scale has been zeroed, and final preparations
have been completed. For rooms that have a status of “room
ready,” the room status may be updated to “occupied” once a
patient has been admitted and assigned to the room.

[0163] The “bed scale zeroed” and “bed scale not zeroed”
status indicators may be used in addition to the room status
indicators described above. For example, a room may have a
status of “room clean/bed scale not zeroed,” or “room not
ready/bed scale zeroed.”

[0164] Ingeneral, aspects of the identifiers described above
may be pre-specified or configured during system installa-
tion, according to the requirements of a particular healthcare
facility.

[0165] Thecomputer-executable instructions of the system
10 generally include Boolean-style logic statements that
when executed, determine whether one or more of multiple
possible actions are to be taken. At step 252, the system 10
executes Boolean-style logic to determine, based on the
patient’s status, whether the status of the patient’s room is to
be changed. The Boolean-style logic may be pre-specified or
configured to implement business rules of a particular health-
care facility (which rules may incorporate Joint Commission
on the Accreditation of Health Organizations or JCAHO
requirements and/or other standards, regulations or guide-
lines that need to be observed for compliance and/or accredi-
tation). In one version of the system 10, the status of a
patient’s room is changed to “dirty” or “needs cleaning” if the
patient’s status is determined to be “discharged” or “trans-
ported-out of room.” If the patient’s status is “admitted” (and
not “transport”) then the status of the patient’s room is “occu-
pied.”

[0166] Whilenot specifically shown in FIG. 6, the determi-
nation of whether to update the room status (step 252) may be
triggered by factors other than a change in the patient’s status.
For example, if the system 10 receives a communication from
astaff person associated with the housekeeping unit, indicat-
ing that the room cleaning has been completed, the room
status may be updated to “room cleaned.”

[0167] Ifthe system 10 determines that achangein status of
the patient’s room is warranted, then the room status is
updated in the memory and the system 10 proceeds to step
254. At step 254, the system 10 executes Boolean-style logic
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to determine whether the change in room status should trigger
the creation of an interactive checklist of actions to be pet-
formed by a caregiver or other staff person associated with the
healthcare facility. The determination of whether to generate
achecklist, as well as the particular action items to include in
the checklist, may be pre-specified or configured to imple-
ment business rules of a particular healthcare facility. If the
system 10 determines that the change in room status does not
trigger the generation of a checklist, then the system 10 skips
the remainder of step 254 and proceeds to one ormore of steps
256, 258 and 260.

[0168] Ifthe system determines that the change in status of
the patient’s room warrants the creation of a checklist, then
the system 10 determines the action items to include in the
checklist and displays the checklist on a user interface located
in the patient’s room (e.g., on a non-bed mounted user inter-
face 206, an on-board bed user interface 198, or a patient
station 34, 36).

[0169] Action items included in the checklist may be
actions that are performed by caregivers, housekeeping staff,
or other staff persons associated with the facility. Some
examples of action items that may be included in the checklist
include, but are not limited to: clean the room, zero the scale,
weigh the patient, provide fresh water jug, provide full box of
tissues, place sheets on the bed, clear the room exit of obstruc-
tions, take patient’s temperature, provide new pillow for
patient, provide blanket, check siderails up, check bed brake
set, check bed in low position, check bed patient position
monitor (e.g. armed or not armed), provide red footies to falls
risk patient, final room check complete, and/or nursing round
complete.

[0170] Alternatively or in addition, the action items may be
grouped by staff member type. For example, one checklist
may be provided for caregivers and a different checklist may
be provided for housekeeping staff; or a single checklist may
be provided with action items grouped therein by the type of
staff member. The staff member type may be obtained by the
system 10 from wireless (e.g. infrared) signals transmitted
from the staff member’s locating and tracking badge to a
wireless (e.g. infrared) receiver located in the patient’s room
(e.g. on a patient station 34, 36 or a non-bed mounted user
interface 206). Upon determining the staff member type, the
system 10 may generate the appropriate checklist.

[0171] In some versions of the checklist, the “clean the
room” action item has a series of steps associated with it that
comprise a sub-checklist. Some of the steps that may be
included in a “clean the room” sub-checklist may include, but
are not limited to: sanitize the lavatory, clean the floor, sani-
tize the bed, replace the bed sheets, adjust the room tempera-
ture control, and/or confirm that the room is clean.

[0172] Some versions of the checklist include a series of
action items that are typically performed by a caregiver in
connection with the discharge of a patient. These action items
may include, but are not limited to: explain departure process
to patient, provide training materials or instructions to
patient, review prescriptions, medications and/or therapies
with patient, notify patient’s family, notify transport depart-
ment, and/or mark the patient’s room as dirty.

[0173] Similarly, some versions of the checklist may
include additional or alternative action items that may relate
to the admission or transfer of a patient. Some additional or
alternative items that may be included in a checklist include,
but are not limited to: escort patient to room, meet patient in
room, verify patient’s identity (e.g. vs. wristband), verify
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procedure(s) scheduled for patient, schedule physician visit,
provide patient garments (e.g. gown, footies), wash hands,
and/or request wheelchair.

[0174] The checklist is interactive in that it includes user
controls that allow a user to “check off” action items at the
in-room user interface (206, 198, 34, 36) as they are com-
pleted. In the illustrated version of the system 10, the inter-
active checklist is implemented as a touchscreen user intet-
face, although a non-touchscreen user interface and
hardpanel controls may also be used. One example of an
interactive checklist is shown in FIGS. 11A-11D, described
below.

[0175] Once a user has indicated at an in-room user inter-
face (e.g. 206, 198, 34, 36) that a particular action item has
been completed, the system 10 updates the checklist on the
in-room user interface(s). The system 10 may also send a
signal to the server 18 and/or the HIS system 50 indicating
that the action item has been confirmed as completed by the
user.

[0176] Theserver 18 and/or the HIS system 50 may use the
action item completion information to trigger other actions.
For example, if a housekeeping staff person indicates that
room cleaning is complete, the server 18 may send a notifi-
cation to a caregiver to let the caregiver know that the room is
ready for final preparations for a new patient. As another
example, if a caregiver indicates that the room is ready for a
new patient, the HIS system 50 may mark the room as “avail-
able” and prompt a user of the HIS system 50 to assign a
newly admitted or transferred patient to the room, or the HIS
system 50 may assign the newly admitted or transferred
patient to the room automatically without user intervention.
Any automatic room assignments may be subject to confir-
mation by a user.

[0177] If a change in room status has occurred, then the
system 10 may proceed to step 256 alternatively orin addition
to step 254. At step 256, the system 10 sends a notification to
an input/output device that is connected to the system 10
using the communication links described above. For
example, if the room status has changed to “dirty,” then the
system 10 sends a message to an input/output device associ-
ated with a staff person (such as a mobile device 90, or a
patient station 34, 36) associated with the housekeeping unit
to let them know that the room is ready to be cleaned. If the
room status has changed to “clean,” then the system 10 sends
a message to an input/output device associated with a car-
egiver (such as a mobile device 90, a master station 26, or a
patient station 34, 36) to let them know that the room is ready
for final preparation tasks to be performed to ready the room
for a new patient.

[0178] If a change in room status has occurred, then the
system 10 may, alternatively or in addition to step 256, pro-
ceed to step 258. At step 258, the system 10 sends an update
of the room status to one or more output devices that are
connected to the system 10, using the communication links
described above. For example, an electronic status board 30
may be updated to reflect the new status of the room. Also
(particularly if the room status has changed to “dirty,” the
system 10 may issue a command or control signal to the
indicator assembly 32 associated with the room to activate
one of its light panels and/or to generate an audible tone, e.g.
to catch the attention of staff persons in the area who are
responsible for attending to the room.

[0179] If a change in room status has occurred, then the
system 10 may, alternatively or in addition to step 256, and/or
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step 258, proceed to step 260. At step 260, the system 10
determines (e.g. using Boolean-style logic implementing
business rules of the healthcare facility) whether an electroni-
cally-controlled function needs to be performed at the bed
associated with the patient (in the patient’s room) in response
to the change in room status.

[0180] In one version of the system 10, if a bed function
needs to be performed, then the system 10 sends a command
or control signal directly to the associated bed (which is
identified to the system 10 using the patient, room and bed
identifiers described above). The bed controller 192 receives
the command or control signal via the bed network 190 and
the communication links described above. The bed controller
192 interprets the command or control signal and issues the
appropriate signals to the appropriate bed function control
modules and/or electromechanical components of the bed, to
execute the bed function. As one example, if the system 10
determines that the room has been cleaned and final prepara-
tions have been completed, but the bed’s weigh scale has not
been zeroed, then the system 10 will issue a command
directly to the bed controller 192 to initiate zeroing of the
weigh scale (e.g. automatically, without user intervention).
[0181] Inanother version of the system 10, in response to a
change in room status, the system 10 sends a signal to one or
more input/output devices located in the bed’s room (such as
a non-bed mounted user interface 206, a bed-mounted user
interface 198, and/or a patient station 34, 36) indicating that a
particular bed function needs to be performed. The system 10
then waits for user input at one of these in-room input/output
devices (e.g. the user touches a “zero scale” touchscreen
control button) before commanding the bed controller 192 to
perform the specified function.

[0182] When the bed function has been performed, the bed
controller 192 may send a signal to the system 10 indicating
that the function has been completed. Upon receipt of such a
signal from the bed controller 192, the system 10 may send a
notification to one or more input/output devices, send an
update to an output device, or initiate some other activity
within the system 10. For example, if the bed’s weigh scale
has been successfully zeroed, the system 10 may update the
status of the room to “scale zeroed,” at which point the change
in status of the room may trigger another event or series of
events stemming from step 252 of FIG. 6 as described above.
[0183] Once a patient room has been assigned a status of
“ready” (indicating that all preparatory actions have been
completed), the system 10 may send a notification to the HIS
system 50 (or to mobile or non-mobile input/output devices of
staff persons associated with the HIS system 50) to indicate
that the room is ready and available to receive a new patient.
[0184] Zeroing the bed’s weigh scale is one example of a
bed function that can be remotely initiated by the system 10
based on room and/or patient status. Other bed functions that
may be controlled in a similar fashion include, but are not
limited to: clearing patient position monitoring settings, turn-
ing off patient position alerts (e.g. bed exit alarm), turning off
head of bed angle alerts, clearing patient history data (such as
patient weight and/or therapy histories), controlling bed indi-
cator lights (e.g. SafeView lights), and controlling room
lights, controlling reading lights.

[0185] FIGS. 7A-7C illustrate a version of steps that may
be implemented as executable computer instructions to pro-
vide an automated room ready process. The room ready pro-
cess of FIGS. 7A-7C is initiated upon receipt by the system 10
of an indication that a particular patient has been discharged
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from the healthcare facility, as indicated at step 270. The
patient discharge information (which includes a patient iden-
tifier and a discharge indicator) may be transmitted to the
system 10 by the HIS system 50 using the communication
links described above or may be manually input at a user
interface. At step 272, a notification that the patient has been
discharged is transmitted wirelessly to one or more remote
communication devices (such as mobile units 80).

[0186] At step 274, the indicator assembly (e.g. “dome
light”) associated with the patient’s room is illuminated to
display an indication that the room needs cleaning or is not
ready. The patient’s room is identified using the patient iden-
tifier and a room identifier as described above. If the room
includes multiple patient beds, the patient’s bed is identified
using the patient identifier, the room identifier, and the bed
identifier or bed location identifier as described above.
[0187] At step 276, the new room status (e.g. needs clean-
ing or not ready) is displayed on an electronic status board 30.
Also, at the in-room non-bed mounted user interface(s) (34,
36, and/or 206), a “room ready” user control on the user
interface is made available to be selected.

[0188] At step 278, a determination is made as to whether
any calls have been made from the room (e.g. a call to a staff
person to conduct the room cleaning). If no calls have been
made, or if the system 10 detects that a member of the house-
keeping staff is located in the room (e.g. via receipt of a
wireless signal from a locating and tracking tag), then at step
280, a display screen showing information and functions
applicable to housekeeping staff (e.g. a checklist of action
items associated with cleaning the room) is displayed at the
in-room non-bed mounted user interface(s) (e.g. 34, 36, and/
or 206). If a call is pending, then at step 284 a display screen
showing the status of all pending calls is displayed. One
example of a calls display screen is shown in FIG. 14. At step
286, a “room ready” user control on the in-room non-bed
mounted user interface(s) (e.g. 34, 36, and/or 206) is made
available to be selected.

[0189] Step 288 is a manual step performed by a staff
person associated with the healthcare facility. At step 288, the
room needing to be cleaned is cleaned by a staff person. At
step 290, the system 10 verifies that the staff person is located
in the room (e.g. via a locating and tracking tag and wireless
receiver located at an in-room non-bed mounted user inter-
face(s) (e.g. 34, 36, and/or 206).

[0190] At step 292, a display screen showing information
and functions applicable to housekeeping staff (e.g. a check-
list of action items to be performed during room cleaning) is
displayed at the in-room non-bed mounted user interface(s)
(e.g. 34, 36, and/or 206) and a “room ready” user control on
the in-room non-bed mounted user interface(s) (e.g. 34, 36,
and/or 206) is made available to be selected.

[0191] Referring to FIG. 7B, at step 294, the staff person
selects the “room ready” control or otherwise initiates a sig-
nal to the system 10 that activates the automated room ready
process. At step 296, the system 10 initiates a number of
automated functions of the automated room ready process.
[0192] Some beds that may be connected to the system 10
may not have an integrated weigh scale, or may have a scale
but the scale can only be zeroed from a bed-mounted user
interface 198. At step 298, the system 10 determines whether
the bed in the room associated with the patient supports
remote bed scale zeroing. If the bed has an integrated bed
scale that can be zeroed by the system 10, then zeroing of the
bed scale is initiated at step 300 by sending a command or
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control signal to the bed controller 192 as discussed above. If
the bed does not support remote bed scale zeroing, then the
system 10 proceeds to step 308, discussed below.

[0193] At step 302, the system 10 checks to see if the bed
scale zeroing step 300 was completed successfully. For
example, the system 10 may wait for either a scale zeroed
confirmation signal or an error signal to be received from the
bed controller 192. If the bed scale was successfully zeroed,
then the system 10 displays the date and time that the scale
was zeroed at one or more of the user interfaces 34, 36, 206.
FIGS.10,11C, 11D, and 11E illustrate user interface displays
that include a scale zeroed date and time stamp.

[0194] Ifthe bedscale did not zero successfully, then at step
302 an indication is displayed at one or more of the user
interfaces 34, 36, 206. Step 306 initiates a process of zeroing
the bed scale from one of the on-board bed control modules
198 (e.g. 128, 130). A process for zeroing the bed scale from
a bed-mounted user interface is illustrated in FIGS. 8A-8B,
described below.

[0195] Referring to step 308, once the room has been veri-
fied as cleaned and the bed scale has been successfully zeroed
(ifthebed supports scale zeroing), then the system 10 updates
the status of the room to “ready.” When the room status has
changed to “ready,” the system 10 updates the status of the
room to “ready” on the electronic status board 30 and
removes or turns off the “room not ready” indication at the
indicator assembly 32 associated with the room, at step 310.
At step 312, the system 10 sends a wireless notification indi-
cating that the room status is now “clean,” to mobile devices
of caregivers or other staff persons and/or other input/output
devices according to the requirements of a particular configu-
ration of the system 10, using the communication links
described above.

[0196] Referring to FIG. 7C, the system 10 detects that a
patient has been admitted to the healthcare facility at step 314.
The patient admit information (which includes a patient iden-
tifier and an admit indicator) may be transmitted to the system
10 by the HIS system 50 using the communication links
described above or may be manually input at a user interface.
The business rules of a healthcare facility may require that an
admitted patient only be assigned to a room that has a status
of “ready.”

[0197] The system 10 associates the patient with his or her
assigned room and/or bed using the patient identifier, room
identifier, and bed identifier or bed location identifier as
described above. At step 316, the system 10 displays the date
and time the patient was admitted to the facility and an iden-
tifier of the room assigned to the patient on one or more of the
in-room non-bed mounted user interfaces 34, 36, 206 located
in the room assigned to the patient.

[0198] At step 318, the system 10 determines whether the
bed-integrated weigh scale has been zeroed before the patient
has been admitted to the room by checking the date and time
stamp of the last bed scale zeroing and comparing it to the
date and time stamp of the patient admit. If the bed scale has
been zeroed within the appropriate time frame, the room
status remains as “ready” (step 328).

[0199] If the bed scale has not been zeroed within the
appropriate time frame, then the system 10 checks to see if it
has been configured to allow rooms to automatically be deter-
mined to be ready upon patient admit (step 320). If the system
10 has not been configured to allow the automatic room ready,
then the room status is set to “not ready” (step 322). At step
324, the room status of “not ready” is displayed on the elec-
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tronic status board 30 and/or one or more of the in-room user
interfaces 34, 36, 206. Also, at step 326, a “press and hold”
feature activated by pressing and holding the room ready
button, is initiated. The press and hold feature is illustrated in
FIG. 9.

[0200] If the system 10 has been configured to allow the
automatic room ready, then at step 330 the room status is
updated to “ready with condition,” because the bed scale has
not been zeroed within the requisite time period. An indica-
tion that the bed scale needs to be zeroed is displayed at the
indicator assembly 32 and the electronic status board 30. A
user control for zeroing the scale may be made available at
one of the non-bed mounted user interfaces 34, 36, 206,
and/or an indication that the bed scale has not been zeroed is
displayed thereon (steps 332, 334). The system 10 sends
wireless notifications that the bed scale needs to be zeroed, or
simply that the room is ready with a condition, to mobile
devices and/or other input/output devices as described above.
[0201] FIGS. 8A-8B illustrate steps that may be imple-
mented as executable computer instructions to manage
patient room and bed features, which may be triggered by the
determination that the bed scale cannot be zeroed remotely
through the system 10 but rather must be zeroed using an
on-board bed user interface 198. At step 350, a user zeroes the
bed scale from the on-board bed user interface 198 by acti-
vating a user control (e.g. a touch-sensitive button). At step
352, the bed controller 192 initiates zeroing of the bed scale.
[0202] At step 354, the system 10 determines (e.g. by
detecting signals issued by the bed controller 192 over the bed
network 190) whether the zeroing of the bed scale has been
successfully completed. If the bed scale zeroing fails, an error
message is displayed at the bed-mounted user interface 198
and no date and time stamp for bed scale zeroing is issued
(step 356). If the bed scale zeroing completed successfully,
then the system 10 determines whether the system 10 has
been configured to automatically initiate the room ready pro-
cesses upon completion of bed zeroing from the bed (step
358). If the system 10 has not been so configured, then the
date and time stamp of the successful zeroing is displayed at
one or more of the non-bed mounted user interfaces 34, 36,
206 and no further action is initiated (step 360).

[0203] If the system 10 has been configured to initiate the
room ready processes automatically upon completion of bed
zeroing from the bed, then, upon successful bed scale zeroing
at the on-board user interface 198, the room status is updated
to “ready” (step 362). Also, room ready indications are dis-
played at step 364, and wireless notifications are sent at step
366 as described above. The room ready indications include
the data and time stamp of the bed scale zeroing, the zero scale
button made available for selecting, the housekeeping tab or
user interface being displayed (which may include a check-
list), displaying the room status as “ready” at the electronic
status board 30, and removing or canceling the display of the
“room needs cleaning” indication at the indicator assembly
32 associated with the room.

[0204] Referring to FIG. 8B, continuing the process of
zeroing the bed scale from the bed, a patient is admitted and
the date and time stamp of the patient admit is recorded as
described above in connection with steps 314, 316 of FIG. 7C
(steps 370,372). The system 10 then checks to see if the room
status is “ready,” and if so, no additional steps are taken (steps
374, 380). If the room status is not set to “ready,” then the
system executes step 376, which is similar to step 320 of FIG.
7C, described above. If the system 10 is not configured for
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automatic room ready on admit as described above, then no
additional action is taken and the room status remains
unchanged (step 378). If the system 10 is configured for
automatic room ready on admit, then the system 10 deter-
mines whether the bed scale has been zeroed (step 382). If the
bed scale has not been zeroed, then the system 10 executes the
steps 384, 386, 388, 390, which are similar to the steps 330,
332, 334, 336 of FIG. 7C, described above.

[0205] Ifthebedscale has been zeroed, then the room status
is updated to “ready” (step 392), room ready indications are
displayed (step 394), and wireless notification(s) are sent
(step 396) as described above. The room ready indications
include the date and time stamp of the last successful bed
zeroing, enabling of the zero scale user control on the user
interface(s) 34, 36, 206), displaying the updated room status
at the electronic status board 30, and removing the “room
needs cleaning” indication at the indicator assembly 32.
[0206] FIG. 9 illustrates steps that may be implemented as
executable computer instructions to manage bed and room
features, which may be triggered by a user pressing and
holding the “room ready” button on one of the user interfaces
34,36, 206 at step 306 of FIG. 7B (also step 400 of F1G. 9).
The “press and hold” feature allows a user to exert manual
control to initiate the room ready process even if the system
10 indicates that the bed scale has not been zeroed or that the
room status is not ready.

[0207] Ifthe user presses and holds the room ready button,
the system 10 determines if the bed scale has successfully
been zeroed (step 402). If the bed scale has not been zeroed,
then the system 10 executes steps 404, 406, 408, 410, which
are similar to steps 384, 386, 388, 390 of FIG. 8B, described
above. If the bed scale has been zeroed, then the system 10
executes steps 412, 414, 418, which are similar to steps 392,
394, 396 of FIG. 8B, described above.

[0208] FIG. 10 illustrates a room ready output display suit-
able for use on the non-bed mounted user interface 166. The
display includes a zero scale control 434, which, when acti-
vated by a user, initiates zeroing of a bed-integrated weigh
scale from the non-bed mounted user interface 166. The dis-
play also indicates, for each bed located in the room, whether
the room-bed location (e.g. 101-A, 101-B) is ready to accept
a new patient. A graphical indicator such as a check mark or
graphical “x” is used to indicate the room status. The display
also shows the date and time stamp for the last bed zeroing
and the date and time stamps for the occurrences of the patient
admit and patient discharge, as appropriate. The bed scale
zeroing data is obtained from the patient’s bed, and the patient
status data is obtained from the HIS system 50 or manual
input at a user interface. Alternatively or in addition to the
zero scale control 434, the room ready display screen may
include control buttons that initiate the execution of other bed
functions. A non-exhaustive list of bed functions that may be
remotely controlled at a non-bed mounted user interface is
described above.

[0209] FIGS. 11A-11F illustrate a sequence of user inter-
face screens suitable for use on one or more of the non-bed
mounted user interfaces 150, 152, 166 to implement an inter-
active checklist feature of the room ready process.

[0210] The screen displays of FIGS. 11A-11F may be dis-
played when the housekeeping or “EVS” tab is selected, or
when a member of the housekeeping staff is detected in the
room as described above, or when the room status is “needs
cleaning,” as described above. The display includes a room
identifier 440, a checklist 444, which includes a number of
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action items 446, 448, 450, and an indication of the current
room status 442, 456, 462, 468, 472, 478, which changes as
items on the checklist 444 are marked completed. The display
also includes a user control 452 (e.g. a touch-sensitive but-
ton).

[0211] The configuration of the user control 452 changes as
the room status changes. For example, in FIG. 114, the room
200 is indicated as needing cleaning. As a result, the user
control 452 displays “room clean,” and activation of the room
clean control by a user marks the room clean action item 446
as complete with a graphical checkmark (or other suitable
indicator) 458 as shown in FIG. 11B. Once the room status
has been updated to “clean,” then the system 10 changes the
room status from 442 (needs cleaning) to 456 (zero scale),
and displays the zero scale user control 454 rather than the
room clean user control 452,

[0212] Activation of the zero scale control 454 by a user
marks the zero scale action item 448 as complete with a
graphical checkmark (or other suitable indicator) 466 and
displays the date and time stamp of the scale zeroing 464 as
shown in FIG. 11C. Once the room status has been updated to
“room clean/scale zeroed,” or “scale zeroed,” then the system
10 changes the room status from 456 (zero scale) to 462 (final
preparations needed), and displays the room ready user con-
trol 460 rather than the zero scale user control 454.

[0213] When the caregiver or other staff person has com-
pleted the final room preparations for a new patient, he or she
activates the room ready control 460. Activation of the room
ready control 460 updates the room status to 468 (room ready)
and marks the room ready action item 450 as complete with a
graphical indicator 470, as shown in FIG. 11D. When the
room status is “ready” the room ready user control 460 may
continue to be available for selection.

[0214] The system 10 may require a second activation of
the room ready control 460 by a user to confirm that the room
is ready for a new patient, before sending the room ready
indication to the HIS system 50 and/or updating the server 18
and/or other interested systems or devices. Once the room
ready control 460 is activated (e.g. one or two times as con-
figured according to the requirements of a particular design),
the display shown in FIG. 11E may be displayed.

[0215] Asindicated in FIG. 11E, the system 10 has detected
that a patient has been admitted and assigned to the room. The
room status 472 is updated to “occupied” and the data and
time information for the last bed scale zeroing and the patient
admit are displayed at a status area 474. The zero scale user
control 454 is now displayed rather than the room ready
control 460, because the system 10 is configured to cause
admission of a patient into a room to change the room status
from “ready” to “not ready” or “occupied.”

[0216] FIG. 11F illustrates another suitable display screen
for the non-bed mounted user interface 166, which is room-
based rather than bed-based in that it displays data for and
enables control of multiple beds (or other equipment or
devices located in the room). In this version of a room status
display, each room (e.g. room and bed location in the room) is
indicated as either not ready or ready using text rather than
graphical indicators.

[0217] To select a particular bed from the list of beds in the
room, the user touches the screen in the area of the desired
room-bed number. When a bed is selected, the status line for
the selected bed is highlighted or otherwise distinguished
from other bed line items in the list (shown by area 478). In
this version, selecting the room ready user control 476 auto-
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matically issues a request to the bed to zero the bed scale. A
message indicating the progress of the requested bed func-
tion, e.g. that the zero command has been issued to the bed, is
displayed at a status area 480. This progress indicator may be
implemented graphically alternatively or in addition to a text
message.

[0218] In some versions, a zero scale button replaces the
room ready button after the room ready button is selected.
Selection of the zero scale button may not cause the room’s
status to be automatically communicated (e.g. to an electronic
status board, indicator assembly, mobile device or other
input-output device). If the bed scale zeroing fails, the screen
may still display the date and time stamp of the last time the
bed scale was successfully zeroed.

[0219] FIG. 12 illustrates a bed scale display screen that
may be used on a non-bed mounted user interface 206 (e.g.
150,152,166). This display screen includes a combination of
patient status information 500, patient history information
504, and user controls 506, 508, 510. Due to the amount of
information and functionality provided on the single display
screen of FIG. 12, this display screen is well-suited for a
non-bed mounted user interface rather than a bed-mounted
user interface. As shown, this display allows the caregiver to
view the patient’s current weight statistics and weight history,
zero the bed scale and configure the weigh scale from a single
screen rather than having to “tab” through multiple display
screens as may be the case if a bed-mounted user interface
were used.

[0220] FIGS. 13 and 14 illustrate screen displays that are
suitable for use on a non-bed mounted user interface (e.g. 34,
36, 206) in connection with the system 10. In one version of
the system 10, the screen display shown in FIG. 14 may be
used on a master station 26, while the screen display shown in
FIG. 13 may be used on a patient station 34, 36. However, in
other versions, aspects of either or both of the screen displays
shown in FIGS. 13 and 14 may be used on master stations,
patient stations, staff stations, or other user interface devices
used in connection with the system 10. Also, some or all of the
aspects of the screen displays of FIGS. 13-14 may be used on
the non-bed mounted user interfaces 150, 152, 166.

[0221] Referring to FIG. 13, the display screen shown
thereon includes one or more selectable tabs or buttons 600,
638, 640, 642, 644, a status summary section including a
number of miniature graphical icons 602, 604, 606, 608, 610
and 612, and a number of selectable cell-phone or PDA-style
graphical icons 614, 616, 618, 620, 622, 624, 626, 628, 630,
632, 634, 636. The status summary section indicates the num-
ber of calls and/or alerts currently pending at the user inter-
face (e.g. 26, 34, 36, 206) by type. The miniature icons 602,
604 indicate that one call is pending. The miniature icons 606,
608 indicate that eight text messages are pending. The min-
iatureicons 610, 612 indicate that one system alert is pending.
[0222] Activation of the menu button 638 causes the icons
to be displayed as shown. Activation of the emergency icon
640 automatically places an emergency call to a code blue
operator and/or to the system 10. Activation of the assist
button 642 places a call to the nurses” station responsible for
monitoring the room in which the user interface is located.
Activation of the cancel button 644 causes the system 10 to
cancel the function last selected.

[0223] The calls icon 614 causes a calls screen such as the
one shown in F1G. 14 to be displayed, e.g. to display a list of
all pending calls, the call type and location. The rooms icon
616 displays a list of all of the rooms in the area of the
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healthcare facility being monitored and their current status.
The staff icon 618 displays a list of caregivers and other staff
members, as well as their current status and/or location.

[0224] The text message or “message center” icon 620
facilitates free-form and/or template-based text messaging
among staff members connected to the system 10. In some
versions of the system 10, the text messaging feature is used
to view and process incoming messages, and/or to send text
messages from a master station to one or more patient station
(s), staff station(s), and/or remote input/output device(s) of
the system 10. In other versions of the system 10, the text
messaging feature may be available at patient stations or staff
stations, to view, process, and/or send text messages to the
master station, or to remote device(s) associated with caregiv-
er(s) and/or staff person(s) in the facility, alternatively or in
addition to sending text messages from a master station to
such devices.

[0225] The messages may be viewed, retrieved, and/or
handled (e.g. responded to, canceled, deleted, forwarded,
saved) by authorized caregivers or staff persons in accordance
with the business rules that are used to configure the system
10 for the facility. In some versions of the system 10, the icon
620 1s configured to provide access to any type of electronic
notification received by the system 10, including but not
limited to text messages, system alerts, bed status alerts,
safety alerts, and any notifications received from remote sys-
tems, such as notifications that a patient’s test or lab results
are available, among others.

[0226] The text messaging feature accessible via the icon
620 uses a wireless interface directly to pagers or other
mobile communication devices, and is highly configurable in
that the messages that can be sent may be unrelated to any
particular patient. For example, a user of the system 10 may
generate a text message that contains a link to an indicator
assembly, to illuminate the indicator assembly in connection
with the text message. Also, the text messages may be longer
in length than those permitted by messaging features of prior
systems.

[0227] The actions icon 622 provides access to one or a
number of additional icons, each of which initiates a different
feature of the system 10. For example, one icon 622 provides
access to the room ready features and/or other aspects of the
system 10, including but not limited to features that are spe-
cifically customized for a particular facility. Icons that are
customized for a particular facility may include thereon a
specific “custom” graphic representing the custom feature, as
may be required or desirable for a given facility.

[0228] Inoneversion, once the actions icon 622 is selected,
the user can initiate one or a number of electronic requests or
messages, such as a request to housekeeping to clean a room,
enter input to indicate that certain tasks or action items have
been completed (e.g. nurses’ rounding, etc), issue a dietary
request, issue a transport request, change the status of a room
(e.g. from clean to needs cleaning), and/or review notifica-
tions received from other systems, such as notifications that
doctor’s orders have been completed (e.g. diagnostic proce-
dures such as x-rays and ultrasounds, lab work, or consulta-
tions). These requests are mapped to icons and call types by
the system 10. The system 10 routes the requests to the
appropriate recipients, which may include external systems
such as one or more of those described above. The system 10
also facilitates handling of the requests at one or more of the
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various user interfaces of the system 10 described above, by
displaying the status of the messages and/or requests (e.g.,
sent or received).

[0229] The bed icon 624 provides access to bed functions
such as activate or deactivate bed exit alarm or head of bed
angle alarm, zero the bed scale, clear patient history data,
and/or configure alerts and/or alarms. The device connect
icon 626 allows the user to view the status of beds and other
devices that are connected to the system 10 and to activate
interfaces to external systems. For example, patient weight
information or other information captured at the bed may be
sent from the bed to an EMR system through an interface with
the healthcare facility’s EMR vendor.

[0230] The room ready icon 628 provides access to all of
the room ready features described in this disclosure. The
charting icon 630 provides an interface between equipment or
devices connected to the system 10 and the healthcare facili-
ty’s EMR system for the purpose of sending patient chart
information (e.g. vital signs) directly from the monitoring
device to the EMR via the system 10.

[0231] The transport icon 632 enables a caregiver or other
staff members to issue transport requests when a patientin the
room needs to be transported from the room to some other
location in the facility, obtain updates on the status of trans-
port requests, and obtain information about equipment
included in transports (such as wheelchairs, IV poles, etc.).
The system information icon 638 displays system informa-
tion such as configuration settings, current version informa-
tion, user help screens, and maintenance information. The
system alerts icon 636 displays system alerts that are pending.
System alerts may include, for example, an indication that a
new version of system software is available or being
uploaded, an indication that a particular bed or device has
been connected or disconnected from the system 10, or that a
system-based error has occurred.

[0232] The display screen shown in FIG. 14 has a call list
704, and a summary status area 702 similar to that shown in
FIG. 13. The display screen of FIG. 14 also includes a number
of selectable cell-phone or PDA-style icons 7143, 716, 718,
720,722,724,726, 728,730, 732, and a number of selectable
buttons 706, 708, 710, 712, 734, 736, 738, 740, 742.

[0233] Many of the icons and buttons shown in FIG. 14
relate to nurse call features of the system 10. The acknowl-
edge button 706 allows a user to acknowledge an incoming
call. The hide details button 708 allows a user to manage the
call list display by hiding certain details. The silence tones
button 710 allows a user to mute any audible tones that may be
issued by the system 10 at the user interface. The speaker
phone button 712 allows the user to use a speaker phone while
answering an incoming call. The menu button 734 causes the
menu of available icons to be displayed. The calls button 736
operates similarly to the calls button 614 described above.
The answer button 738 allows a user to answer a pending call.
Thehold button 740 allows the user to put an incoming call on
hold. The volume button 742 allows the user to change the
volume of an answered call.

[0234] The rooms, staff, system info, and system alerts
icons 714, 716, 730, and 732 operate similarly to the icons
having the same names described above. The paging icon 718
enables the sending of overhead paging communications
using the healthcare facility’s overhead paging system, and/
or enables the sending of pages through the communication
network of the system 10 to patient and/or staff stations,
and/or enables the sending of pages from the system 10 to
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other devices that are directly or indirectly connected to the
system 10. The reminder list icon 720 allows a caregiver or
other staff person to access and maintain a reminder list. The
attended/away icon 722 allows a caregiver or other staff per-
son to indicate when they are on duty and when they are not
on duty. The swing rooms icon 724 and capture units icon 726
allow a master station 26 to assume monitoring for rooms of
another nursing unit or an entire nursing unit, in the event that
a master station is not available for the other nursing unit, or
for other reasons. The reset rooms icon 728 allows a user to
reset selected devices (such as patient stations, non-bed
mounted user interfaces, patient devices and other devices)
located in the room, automatically from a user interface of the
system 10.

[0235] There are many advantages of the present disclosure
arising from the various features described herein. It will be
noted that alternative embodiments of the present disclosure
may not include all of the features described yet still benefit
from at least some of the advantages of such features. Those
of ordinary skill in the art may readily devise their own
implementations of the method, apparatus, and system that
incorporate one or more of the features of the present inven-
tion and fall within the spirit and scope of the present disclo-
sure as defined by the appended claims.

1-20. (canceled)

21. A healthcare communication system comptising:

memory in which data and computer-executable instruc-

tions are stored,

a communications interface; and

processor circuitry configured to execute the computer-

executable instructions to:

receive via the communications interface a patient status
signal indicating a status of a patient in a healthcare
facility;

determine, based on the patient status signal, a room
status indicative of a status of a room in the healthcare
facility, the room comprising a bed assigned to the
patient;

cause a user interface device to indicate the room status;

in response to the room status, generate a room-related
activity to be performed by a non-patient person
assigned to the room associated with the patient; and

by the communications interface, send data relating to
the room-related activity to an input/output device.

22. The healthcare communication system of claim 21,
wherein the room-related activity comprises clean the room,
and the processor circuitry is configured to execute the com-
puter-executable instructions to send a clean the room mes-
sage to the input/output device.

23. The healthcare communication system of claim 21,
wherein the room-related activity comprises remove obstruc-
tions to room exit, and the processor circuitry is configured to
execute the computer-executable instructions to send a
remove obstructions to room exit message to the input/output
device.

24. The healthcare communication system of claim 21,
wherein the room-related activity comprises prepare bed for
new patient, and the processor circuitry is configured to
execute the computer-executable instructions to send a pre-
pare bed for new patient message to the input/output device.

25. The healthcare communication system of claim 21,
wherein the room-related activity relates to whether room
preparations for a new patient are complete, and the processor
circuitry is configured to execute the computer-executable



US 2014/0343968 A1l

instructions to send a message indicating whether room
preparations are complete to the input/output device.

26. The healthcare communication system of claim 21,
wherein the room-related activity relates to whether a car-
egiver’s round is complete, and the processor circuitry is
configured to execute the computer-executable instructions to
send a message indicating whether a caregiver’s round is
complete to the input/output device.

27. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute the
computer-executable instructions to generate a list of actions
to be performed by the non-patient person, and the list of
actions includes a patient-related activity.

28. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute the
computer-executable instructions to generate a message
regarding a patient-related activity, and the patient-related
activity comprises taking the patient’s temperature.

29. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute the
computer-executable instructions to generate a message
regarding a patient-related activity, and the patient-related
activity comprises giving the patient a pillow.

30. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute the
computer-executable instructions to generate a message
regarding a patient-related activity, and the patient-related
activity comprises giving the patient a garment.

31. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to receive user input relating to
the room status at the user interface device.

32. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to receive user input relating to
a patient status at the user interface device.

33. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to receive user input relating to
a bed status at the user interface device.

34. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to assign a room not ready sta-
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tus identifier to the room in response to receiving an indica-
tion that the patient has been discharged from the facility.

35. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to assign a room not ready sta-
tus identifier to the room in response to receiving an indica-
tion that the patient has been transferred from the room to
another location in the facility.

36. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute a
series of checks to determine whether the room is ready for a
new patient, wherein the series of checks comprises deter-
mining whether the room has been cleaned and determining
whether a bed-integrated scale has been zeroed, and to assign
a room ready status to the room if the series of checks is
completed successfully.

37. The healthcare communication system of claim 36,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to assign a bed scale zeroed
status to the room in response to receiving an indication that
the bed-integrated scale has been zeroed.

38. The healthcare communication system of claim 36,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to assign a bed scale not zeroed
status identifier to the room in response to receiving an indi-
cation that the room has been cleaned and in response to
receiving an indication that the bed-integrated scale has not
been zeroed.

39. The healthcare communication system of claim 21,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to receive a communication
indicating a change in the room status, and, based on the
change in room status: generate an interactive checklist, and
determine action items to include in the interactive checklist.

40. The healthcare communication system of claim 39,
wherein the processor circuitry is configured to execute com-
puter-executable instructions to generate a plurality of differ-
ent interactive checklists for a plurality of different types of
non-patient persons.
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