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(54) SYSTEM AND METHOD FOR CAREGIVER AVAILABILITY DETERMINATION

(57) A system and method to determine availability
of caregivers to respond to nurse calls or other alerts
originating in patient rooms is provided. Caregivers are
designated as unavailable depending upon room types
in which they are located, or depending upon patient
types in the rooms in which they are located, or depend-
ing upon how long they have been present in certain
rooms, or depending upon whether the caregivers have

designated themselves as unavailable, or any combina-
tion of the foregoing. A system and method to escalate
alerts to other caregivers if a primary caregiver is una-
vailable includes escalating first to a designated second-
ary caregiver and then to a caregiver who is closest in
proximity to the room from which the alert originated if
the secondary caregiver is also unavailable.
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Description

[0001] The present disclosure relates to locating sys-
tems and methods used in healthcare facilities to track
the locations of caregivers, and more particularly, to sys-
tems and methods to determine caregiver unavailability
in a healthcare facility. The present disclosure also re-
lates to real time locating systems (RTLS’s) used in
healthcare facilities in conjunction with nurse call sys-
tems that receive alert calls.
[0002] In healthcare facilities, caregivers frequently re-
ceive nurse calls from patients, family members of the
patients, or other caregivers to attend to patients in need.
These nurse calls are oftentimes sent by pressing a nurse
call button on a pillow speaker unit or on a hospital bed.
Some nurse calls or alert calls also may be generated
by equipment, such as patient beds in patient rooms. In
some cases, one or more of the alert calls may be a high
priority or time sensitive call, and attending to the respec-
tive patient as quickly as possible in response to the high
priority alert call is desired. At the same time, sending
messages regarding alert calls to caregivers who are not
available to respond to the calls typically results in re-
sponse delays until messages regarding the alert calls
are escalated to other caregivers who are available to
respond to the alert calls. Accordingly, there is room for
improvement in systems and methods for routing alert
calls to available caregivers and refraining from routing
such alert calls to unavailable caregivers.
[0003] An apparatus, system, or method may comprise
one or more of the following features alone or in any
combination.
[0004] According to a first aspect of the present disclo-
sure, a system may be provided to determine caregiver
availability for responding to alert calls in a healthcare
facility having a plurality of patient rooms. The system
may include a plurality of locating tags each of which may
be worn by a respective caregiver in the healthcare fa-
cility. Each locating tag may have tag identification data
(ID) stored therein. Each locating tag may have a trans-
mitter that may be configured to transmit the respective
tag ID. The system may also have a plurality of trans-
ceivers that may be mounted at fixed locations through-
out the healthcare facility. Each transceiver may be con-
figured to receive the tag ID’s from the plurality of locating
tags that are within a communication range of the trans-
ceiver. Each transceiver may have a transceiver ID
stored therein. The system further may have a locating
server that may be communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the trans-
ceiver ID’s transmitted by the plurality of transceivers.
The locating server may be configured to determine a
location of each caregiver in the healthcare facility based
on the tag ID’s and the transceiver ID’s. The system fur-
ther may have a plurality of alert placement devices. At
least one alert placement device of the plurality of alert
placement devices may be located in each of the patient
rooms of the plurality of patient rooms. Each alert place-

ment device may be configured to send an alert call. Still
further, the system may have a nurse call server that may
be communicatively coupled to the plurality of alert place-
ment devices to receive alert calls therefrom and that
may be communicatively coupled to the locating server.
The locating server or the nurse call server may be con-
figured to determine which caregivers of the plurality of
caregivers may be unavailable to respond to alert calls
transmitted by the alert placement devices based on a
type of patient assigned to each of the patient rooms in
which each of the caregivers may be currently located
as determined by the locating server.
[0005] In some embodiments of the first aspect, the
system further may include a plurality of portable com-
munication devices. Each portable communication de-
vice may be carried by a respective caregiver of the plu-
rality of caregivers. Each portable communication device
may be usable by the caregivers to designate themselves
as unavailable.
[0006] Optionally, the plurality of alert placement de-
vices of the first aspect may include pillow speaker units
that each may have a nurse call button that may be se-
lected by a respective patient to generate the alert call.
Alternatively or additionally, the plurality of alert place-
ment devices of the first aspect may include patient beds
that each may have a nurse call button that may be se-
lected by a respective patient to generate the alert call.
Further alternatively or additionally, the plurality of alert
placement devices of the first aspect may include patient
beds and the alert calls may include bed status alerts
that may be transmitted from the patient beds. For ex-
ample, the bed status alert from each patient bed of the
first aspect may include one or more of the following: a
siderail position alert, a caster brake alert, a mattress
alert, a bed lift system alert, a bed component tempera-
ture alert, a head of bed angle alert, or a bed height alert.
[0007] Further optionally, the plurality of alert place-
ment devices of the first aspect may include patient beds
that may include heart rate sensors and the alert calls
may relate to sensed heart rate. Alternatively or addition-
ally, the plurality of alert placement devices of the first
aspect may comprise patient beds that may include res-
piration rate sensors and the alert calls may relate to
sensed respiration rate. It is also contemplated by this
disclosure that the system of the first aspect may further
include a plurality of room stations. Each room station of
the first aspect may be located in a respective patient
room of the plurality of patient rooms and may be com-
municatively coupled to the nurse call server. The room
stations of the first aspect, therefore, each may be usable
to send a respective alert call.
[0008] In some embodiments of the first aspect, the
system further may include portable communication de-
vices that may be carried by the caregivers and each
patient room may have a primary caregiver assigned
thereto. The nurse call server may send an alert message
to the portable communication device of the primary car-
egiver to notify the primary caregiver of any alert calls
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originating from any of the primary caregiver’s assigned
patient rooms if the primary caregiver has not been de-
termined to be unavailable. According to the first aspect,
each patient room may have a secondary caregiver as-
signed thereto and if the primary caregiver has been de-
termined to be unavailable, the nurse call server may
send an alert message to the portable communication
device of the secondary caregiver to notify the secondary
caregiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be unavail-
able.
[0009] If the secondary caregiver has also been deter-
mined to be unavailable in the system of the first aspect,
the nurse call server may send an alert message to the
portable communication device of a closest caregiver,
other than the primary and secondary caregiver, deter-
mined by the locating server to be closest to the patient
room from which a respective alert call has originated if
the closest caregiver has not been determined to be un-
available. If the closest caregiver has also been deter-
mined to be unavailable in the system of the first aspect,
the nurse call server may send an alert message to the
portable communication device of a next closest caregiv-
er, other than the primary and secondary caregiver, de-
termined by the locating server to be next closest to the
patient room from which a respective alert call has orig-
inated if the next closest caregiver has not been deter-
mined to be unavailable.
[0010] Optionally, the nurse call server or the locating
server of the first aspect may be configured also to des-
ignate caregivers as unavailable based on a qualification
of the respective caregiver or the role of the respective
caregiver. Further optionally, the nurse call server or the
locating server of the first aspect may be configured also
to designate caregivers as unavailable based on a dis-
tance between the respective caregiver and the patient
room in which a respective alert call has originated ex-
ceeding a distance threshold.
[0011] In some embodiments of the system of the first
aspect, the plurality of transceivers and the plurality of
locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the system of the first aspect may be
determined by the locating server using two way ranging
and/or time difference of arrival (TDOA) techniques. The
locating server of the first aspect may use signals from
only a subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of locating
tags. The subset may be determined based on signal
strength of UWB signals between the transceivers and
the respective locating tag, for example. If desired, the
subset may include at least three transceivers from the
plurality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
[0012] It is contemplated by this disclosure with regard
to the system according to the first aspect that the nurse

call server or locating server further may be configured
to designate caregivers as unavailable if the caregivers
are located in predetermined non-patient room areas of
the healthcare facility. The predetermined non-patient
room areas of the hospital may include bathrooms, for
example.
[0013] According to a second aspect of the present
disclosure, a system may be provided to determine car-
egiver availability for responding to alert calls in a health-
care facility having a plurality of patient rooms. The sys-
tem may include a plurality of locating tags each of which
is worn by a respective caregiver in the healthcare facility.
Each locating tag may have tag identification data (ID)
stored therein. Each locating tag may have a transmitter
that may be configured to transmit the respective tag ID.
The system may also have a plurality of transceivers that
may be mounted at fixed locations throughout the health-
care facility. Each transceiver may be configured to re-
ceive the tag ID’s from the plurality of locating tags that
are within a communication range of the transceiver.
Each transceiver may have a transceiver ID stored there-
in. The system may further have a locating server that
may be communicatively coupled to the plurality of trans-
ceivers to receive the tag ID’s and the transceiver ID’s
transmitted by the plurality of transceivers. The locating
server may be configured to determine a location of each
caregiver in the healthcare facility based on the tag ID’s
and the transceiver ID’s. The system further may have a
plurality of alert placement devices. At least one alert
placement device of the plurality of alert placement de-
vices may be located in each of the patient rooms of the
plurality of patient rooms. Each alert placement device
may be configured to send an alert call. The system also
may have a plurality of patient detectors. Each patient
detector may be located in a respective patient room of
the plurality of patient rooms. Each patient detector may
be configured to detect a presence of a patient in the
respective patient room. Each patient detector may be
configured to send a patient presence signal. Still further,
the system may have a nurse call server that may be
communicatively coupled to the plurality of alert place-
ment devices to receive alert calls therefrom and that
may be coupled to the plurality of patient detectors. The
nurse call server may also be communicatively coupled
to the locating server. The locating server or the nurse
call server may be configured to determine which car-
egivers of the plurality of caregivers may be unavailable
to respond to alert calls transmitted by the alert placement
devices based on a type of room in which each of the
caregivers are located as determined by the locating
server but the caregivers are only designated as unavail-
able if the respective patient detectors also detect that
the patients are located in the patient rooms with the car-
egivers.
[0014] In some embodiments of the second aspect,
the system further may include a plurality of portable com-
munication devices. Each portable communication de-
vice may be carried by a respective caregiver of the plu-
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rality of caregivers. Each portable communication device
may be usable by the caregivers to designate themselves
as unavailable.
[0015] Optionally, the plurality of alert placement de-
vices of the second aspect may include pillow speaker
units that each may have a nurse call button that may be
selected by a respective patient to generate the alert call.
Alternatively or additionally, the plurality of alert place-
ment devices of the second aspect may include patient
beds that each may have a nurse call button that may be
selected by a respective patient to generate the alert call.
Further alternatively or additionally, the plurality of alert
placement devices of the second aspect may include pa-
tient beds and the alert calls may include bed status alerts
that may be transmitted from the patient beds. For ex-
ample, the bed status alert from each patient bed of the
second aspect may include one or more of the following:
a siderail position alert, a caster brake alert, a mattress
alert, a bed lift system alert, a bed component tempera-
ture alert, a head of bed angle alert, or a bed height alert.
[0016] Further optionally, the plurality of alert place-
ment devices of the second aspect may include patient
beds that may include heart rate sensors and the alert
calls may relate to sensed heart rate. Alternatively or ad-
ditionally, the plurality of alert placement devices of the
second aspect may comprise patient beds that may in-
clude respiration rate sensors and the alert calls may
relate to sensed respiration rate. It is also contemplated
by this disclosure that the system of the second aspect
may further include a plurality of room stations. Each
room station of the second aspect may be located in a
respective patient room of the plurality of patient rooms
and may be communicatively coupled to the nurse call
server. The room stations of the second aspect, there-
fore, each may be usable to send a respective alert call.
[0017] In some embodiments of the second aspect,
the system further may include portable communication
devices that may be carried by the caregivers and each
patient room may have a primary caregiver assigned
thereto. The nurse call server may send an alert message
to the portable communication device of the primary car-
egiver to notify the primary caregiver of any alert calls
originating from any of the primary caregiver’s assigned
patient rooms if the primary caregiver has not been de-
termined to be unavailable. According to the second as-
pect, each patient room may have a secondary caregiver
assigned thereto and if the primary caregiver has been
determined to be unavailable, the nurse call server may
send an alert message to the portable communication
device of the secondary caregiver to notify the secondary
caregiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be unavail-
able.
[0018] If the secondary caregiver has also been deter-
mined to be unavailable in the system of the second as-
pect, the nurse call server may send an alert message
to the portable communication device of a closest car-

egiver, other than the primary and secondary caregiver,
determined by the locating server to be closest to the
patient room from which a respective alert call has orig-
inated if the closest caregiver has not been determined
to be unavailable. If the closest caregiver has also been
determined to be unavailable in the system of the second
aspect, the nurse call server may send an alert message
to the portable communication device of a next closest
caregiver, other than the primary and secondary caregiv-
er, determined by the locating server to be next closest
to the patient room from which a respective alert call has
originated if the next closest caregiver has not been de-
termined to be unavailable.
[0019] Optionally, the nurse call server or the locating
server of the second aspect may be configured also to
designate caregivers as unavailable based on a qualifi-
cation of the respective caregiver or the role of the re-
spective caregiver. Further optionally, the nurse call serv-
er or the locating server of the second aspect may be
configured also to designate caregivers as unavailable
based on a distance between the respective caregiver
and the patient room in which a respective alert call has
originated exceeding a distance threshold.
[0020] In some embodiments of the system of the sec-
ond aspect, the plurality of transceivers and the plurality
of locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the system of the second aspect may
be determined by the locating server using two way rang-
ing and/or time difference of arrival (TDOA) techniques.
The locating server of the second aspect may use signals
from only a subset of the plurality of transceivers to de-
termine the location of each locating tag of the plurality
of locating tags. The subset may be determined based
on signal strength of UWB signals between the trans-
ceivers and the respective locating tag, for example. If
desired, the subset may include at least three transceiv-
ers from the plurality of transceivers having highest signal
strength values as compared to others of the plurality of
transceivers.
[0021] It is contemplated by this disclosure with regard
to the system according to the second aspect that the
nurse call server or locating server further may be con-
figured to designate caregivers as unavailable if the car-
egivers are located in predetermined non-patient room
areas of the healthcare facility. The predetermined non-
patient room areas of the hospital may include bath-
rooms, for example.
[0022] In some embodiments of the second aspect,
the patient detectors may include one or more sensors
that may be included in respective patient beds that may
be located in the corresponding patient rooms. For ex-
ample, the one or more sensors of the second aspect
may include one or more weight sensors that may detect
a weight of the patient when the patient is supported on
the patient bed.
[0023] According to a third aspect of the present dis-
closure, a system may be provided to determine caregiv-
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er availability for responding to alert calls in a healthcare
facility having a plurality of patient rooms. The system
may include a plurality of locating tags each of which may
be worn by a respective caregiver and a respective pa-
tient in the healthcare facility. Each locating tag may have
tag identification data (ID) stored therein. Each locating
tag may have a transmitter configured to transmit the
respective tag ID. The system may also have a plurality
of transceivers that may be mounted at fixed locations
throughout the healthcare facility. Each transceiver may
be configured to receive the tag ID’s from the plurality of
locating tags that are within a communication range of
the transceiver. Each transceiver may have a transceiver
ID stored therein. The system may further have a locating
server that may be communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the trans-
ceiver ID’s transmitted by the plurality of transceivers.
The locating server may be configured to determine a
location of each caregiver and each patient in the health-
care facility based on the tag ID’s and the transceiver
ID’s. The system further may have a plurality of alert
placement devices. At least one alert placement device
of the plurality of alert placement devices may be located
in each of the patient rooms of the plurality of patient
rooms. Each alert placement device may be configured
to send an alert call. Still further, the system may have a
nurse call server that may be communicatively coupled
to the plurality of alert placement devices to receive alert
calls therefrom and that may be communicatively cou-
pled to the locating server. The locating server or the
nurse call server may be configured to determine which
caregivers of the plurality of caregivers may be unavail-
able to respond to alert calls transmitted by the alert
placement devices based on a type of room in which
each of the caregivers are located as determined by the
locating server but the caregivers are only designated as
unavailable if the respective patients are also determined
by the locating server to be located in the patient rooms
with the caregivers.
[0024] In some embodiments of the third aspect, the
system further may include a plurality of portable com-
munication devices. Each portable communication de-
vice may be carried by a respective caregiver of the plu-
rality of caregivers. Each portable communication device
may be usable by the caregivers to designate themselves
as unavailable.
[0025] Optionally, the plurality of alert placement de-
vices of the third aspect may include pillow speaker units
that each may have a nurse call button that may be se-
lected by a respective patient to generate the alert call.
Alternatively or additionally, the plurality of alert place-
ment devices of the third aspect may include patient beds
that each may have a nurse call button that may be se-
lected by a respective patient to generate the alert call.
Further alternatively or additionally, the plurality of alert
placement devices of the third aspect may include patient
beds and the alert calls may include bed status alerts
that may be transmitted from the patient beds. For ex-

ample, the bed status alert from each patient bed of the
third aspect may include one or more of the following: a
siderail position alert, a caster brake alert, a mattress
alert, a bed lift system alert, a bed component tempera-
ture alert, a head of bed angle alert, or a bed height alert.
[0026] Further optionally, the plurality of alert place-
ment devices of the third aspect may include patient beds
that may include heart rate sensors and the alert calls
may relate to sensed heart rate. Alternatively or addition-
ally, the plurality of alert placement devices of the third
aspect may comprise patient beds that may include res-
piration rate sensors and the alert calls may relate to
sensed respiration rate. It is also contemplated by this
disclosure that the system of the third aspect may further
include a plurality of room stations. Each room station of
the third aspect may be located in a respective patient
room of the plurality of patient rooms and may be com-
municatively coupled to the nurse call server. The room
stations of the third aspect, therefore, each may be us-
able to send a respective alert call.
[0027] In some embodiments of the third aspect, the
system further may include portable communication de-
vices that may be carried by the caregivers and each
patient room may have a primary caregiver assigned
thereto. The nurse call server may send an alert message
to the portable communication device of the primary car-
egiver to notify the primary caregiver of any alert calls
originating from any of the primary caregiver’s assigned
patient rooms if the primary caregiver has not been de-
termined to be unavailable. According to the third aspect,
each patient room may have a secondary caregiver as-
signed thereto and if the primary caregiver has been de-
termined to be unavailable, the nurse call server may
send an alert message to the portable communication
device of the secondary caregiver to notify the secondary
caregiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be unavail-
able.
[0028] If the secondary caregiver has also been deter-
mined to be unavailable in the system of the third aspect,
the nurse call server may send an alert message to the
portable communication device of a closest caregiver,
other than the primary and secondary caregiver, deter-
mined by the locating server to be closest to the patient
room from which a respective alert call has originated if
the closest caregiver has not been determined to be un-
available. If the closest caregiver has also been deter-
mined to be unavailable in the system of the third aspect,
the nurse call server may send an alert message to the
portable communication device of a next closest caregiv-
er, other than the primary and secondary caregiver, de-
termined by the locating server to be next closest to the
patient room from which a respective alert call has orig-
inated if the next closest caregiver has not been deter-
mined to be unavailable.
[0029] Optionally, the nurse call server or the locating
server of the third aspect may be configured also to des-
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ignate caregivers as unavailable based on a qualification
of the respective caregiver or the role of the respective
caregiver. Further optionally, the nurse call server or the
locating server of the third aspect may be configured also
to designate caregivers as unavailable based on a dis-
tance between the respective caregiver and the patient
room in which a respective alert call has originated ex-
ceeding a distance threshold.
[0030] In some embodiments of the system of the third
aspect, the plurality of transceivers and the plurality of
locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the system of the third aspect may be
determined by the locating server using two way ranging
and/or time difference of arrival (TDOA) techniques. The
locating server of the third aspect may use signals from
only a subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of locating
tags. The subset may be determined based on signal
strength of UWB signals between the transceivers and
the respective locating tag, for example. If desired, the
subset may include at least three transceivers from the
plurality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
[0031] It is contemplated by this disclosure with regard
to the system according to the third aspect that the nurse
call server or locating server further may be configured
to designate caregivers as unavailable if the caregivers
are located in predetermined non-patient room areas of
the healthcare facility. The predetermined non-patient
room areas of the hospital may include bathrooms, for
example.
[0032] According to a fourth aspect of the present dis-
closure, a system may be provided to determine caregiv-
er availability for responding to alert calls in a healthcare
facility having a plurality of patient rooms. The system
may include a plurality of locating tags each of which may
be worn by a respective caregiver in the healthcare fa-
cility. Each locating tag may have tag identification data
(ID) stored therein. Each locating tag may have a trans-
mitter that may be configured to transmit the respective
tag ID. The system may also have a plurality of trans-
ceivers that may be mounted at fixed locations through-
out the healthcare facility. Each transceiver may be con-
figured to receive the tag ID’s from the plurality of locating
tags that are within a communication range of the trans-
ceiver. Each transceiver may have a transceiver ID
stored therein. The system may further have a locating
server communicatively that may be coupled to the plu-
rality of transceivers to receive the tag ID’s and the trans-
ceiver ID’s transmitted by the plurality of transceivers.
The locating server may be configured to determine a
location of each caregiver in the healthcare facility based
on the tag ID’s and the transceiver ID’s. The system fur-
ther may have a plurality of alert placement devices. At
least one alert placement device of the plurality of alert
placement devices may be located in each of the patient

rooms of the plurality of patient rooms. Each alert place-
ment device may be configured to send an alert call. Still
further, the system may have a nurse call server that may
be communicatively coupled to the plurality of alert place-
ment devices to receive alert calls therefrom and that
may be communicatively coupled to the locating server.
The locating server or the nurse call server may be con-
figured to determine which caregivers of the plurality of
caregivers may be unavailable to respond to alert calls
transmitted by the alert placement devices based on a
type of room in which each of the caregivers are located
as determined by the locating server but only after the
respective caregivers have been located in the respec-
tive patient rooms for a threshold period of time.
[0033] In some embodiments of the fourth aspect, the
system further may include a plurality of portable com-
munication devices. Each portable communication de-
vice may be carried by a respective caregiver of the plu-
rality of caregivers. Each portable communication device
may be usable by the caregivers to designate themselves
as unavailable.
[0034] Optionally, the plurality of alert placement de-
vices of the fourth aspect may include pillow speaker
units that each may have a nurse call button that may be
selected by a respective patient to generate the alert call.
Alternatively or additionally, the plurality of alert place-
ment devices of the fourth aspect may include patient
beds that each may have a nurse call button that may be
selected by a respective patient to generate the alert call.
Further alternatively or additionally, the plurality of alert
placement devices of the fourth aspect may include pa-
tient beds and the alert calls may include bed status alerts
that may be transmitted from the patient beds. For ex-
ample, the bed status alert from each patient bed of the
fourth aspect may include one or more of the following:
a siderail position alert, a caster brake alert, a mattress
alert, a bed lift system alert, a bed component tempera-
ture alert, a head of bed angle alert, or a bed height alert.
[0035] Further optionally, the plurality of alert place-
ment devices of the fourth aspect may include patient
beds that may include heart rate sensors and the alert
calls may relate to sensed heart rate. Alternatively or ad-
ditionally, the plurality of alert placement devices of the
fourth aspect may comprise patient beds that may in-
clude respiration rate sensors and the alert calls may
relate to sensed respiration rate. It is also contemplated
by this disclosure that the system of the fourth aspect
may further include a plurality of room stations. Each
room station of the fourth aspect may be located in a
respective patient room of the plurality of patient rooms
and may be communicatively coupled to the nurse call
server. The room stations of the fourth aspect, therefore,
each may be usable to send a respective alert call.
[0036] In some embodiments of the fourth aspect, the
system further may include portable communication de-
vices that may be carried by the caregivers and each
patient room may have a primary caregiver assigned
thereto. The nurse call server may send an alert message
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to the portable communication device of the primary car-
egiver to notify the primary caregiver of any alert calls
originating from any of the primary caregiver’s assigned
patient rooms if the primary caregiver has not been de-
termined to be unavailable. According to the fourth as-
pect, each patient room may have a secondary caregiver
assigned thereto and if the primary caregiver has been
determined to be unavailable, the nurse call server may
send an alert message to the portable communication
device of the secondary caregiver to notify the secondary
caregiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be unavail-
able.
[0037] If the secondary caregiver has also been deter-
mined to be unavailable in the system of the fourth as-
pect, the nurse call server may send an alert message
to the portable communication device of a closest car-
egiver, other than the primary and secondary caregiver,
determined by the locating server to be closest to the
patient room from which a respective alert call has orig-
inated if the closest caregiver has not been determined
to be unavailable. If the closest caregiver has also been
determined to be unavailable in the system of the fourth
aspect, the nurse call server may send an alert message
to the portable communication device of a next closest
caregiver, other than the primary and secondary caregiv-
er, determined by the locating server to be next closest
to the patient room from which a respective alert call has
originated if the next closest caregiver has not been de-
termined to be unavailable.
[0038] Optionally, the nurse call server or the locating
server of the fourth aspect may be configured also to
designate caregivers as unavailable based on a qualifi-
cation of the respective caregiver or the role of the re-
spective caregiver. Further optionally, the nurse call serv-
er or the locating server of the fourth aspect may be con-
figured also to designate caregivers as unavailable
based on a distance between the respective caregiver
and the patient room in which a respective alert call has
originated exceeding a distance threshold.
[0039] In some embodiments of the system of the
fourth aspect, the plurality of transceivers and the plural-
ity of locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the system of the fourth aspect may
be determined by the locating server using two way rang-
ing and/or time difference of arrival (TDOA) techniques.
The locating server of the fourth aspect may use signals
from only a subset of the plurality of transceivers to de-
termine the location of each locating tag of the plurality
of locating tags. The subset may be determined based
on signal strength of UWB signals between the trans-
ceivers and the respective locating tag, for example. If
desired, the subset may include at least three transceiv-
ers from the plurality of transceivers having highest signal
strength values as compared to others of the plurality of
transceivers.

[0040] It is contemplated by this disclosure with regard
to the system according to the fourth aspect that the nurse
call server or locating server further may be configured
to designate caregivers as unavailable if the caregivers
are located in predetermined non-patient room areas of
the healthcare facility. The predetermined non-patient
room areas of the hospital may include bathrooms, for
example.
[0041] According to a fifth aspect of the present disclo-
sure, a method may be provided to determine caregiver
availability for responding to alert calls in a healthcare
facility having a plurality of patient rooms. The method
of the fifth aspect may include transmitting tag identifica-
tion data (tag ID’s) from a transmitter of a plurality of
locating tags each of which may be worn by a respective
caregiver in the healthcare facility. The method further
may include, at a plurality of transceivers that may be
mounted at fixed locations throughout the healthcare fa-
cility, receiving the tag ID’s from the plurality of locating
tags that are within a communication range of the respec-
tive transceiver. Each transceiver may have a transceiver
ID stored therein. The method may also include, at a
locating server that may be communicatively coupled to
the plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of trans-
ceivers. The method may further include determining at
the locating server a location of each caregiver in the
healthcare facility based on the tag ID’s and the trans-
ceiver ID’s. Still further, the method may include sending
one or more alert calls from a plurality of alert placement
devices. At least one alert placement device of the plu-
rality of alert placement devices may be located in each
of the patient rooms of the plurality of patient rooms. The
method may further include, at a nurse call server that
may be communicatively coupled to the plurality of alert
placement devices and that may be communicatively
coupled to the locating server, receiving the alert calls
from the alert placement devices. Also, the method may
include, at the locating server or the nurse call server,
determining which caregivers of the plurality of caregiv-
ers may be unavailable to respond to alert calls transmit-
ted by the alert placement devices based on a type of
patient assigned to each of the patient rooms in which
each of the caregivers may be currently located as de-
termined by the locating server.
[0042] In some embodiments of the fifth aspect, the
method further includes receiving from a plurality of port-
able communication devices, each of which may be car-
ried by a respective caregiver of the plurality of caregiv-
ers, a message that may be sent by the caregivers to
designate themselves as unavailable. Optionally, send-
ing one or more alert calls from the plurality of alert place-
ment devices of the fifth aspect may include selecting a
nurse call button of a pillow speaker unit. Alternatively or
additionally, sending one or more alert calls from the plu-
rality of alert placement devices of the fifth aspect may
include selecting a nurse call button of a patient bed.
Further alternatively or additionally, sending one or more
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alert calls from the plurality of alert placement devices of
the fifth aspect may include transmitting one or more bed
status alerts from a patient bed. For example, the one or
more bed status alerts from the patient bed may include
one or more of the following: a siderail position alert, a
caster brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed angle
alert, or a bed height alert.
[0043] In some embodiments of the method of the fifth
aspect, sending one or more alert calls from the plurality
of alert placement devices may include sending an alert
related to sensed heart rate from a patient bed including
a heart rate sensor. Alternatively or additionally, sending
one or more alert calls from the plurality of alert placement
devices of the fifth aspect may include sending an alert
related to sensed respiration rate from a patient bed in-
cluding a respiration rate sensor. Further alternatively or
additionally, sending one or more alert calls from the plu-
rality of alert placement devices of the fifth aspect may
include sending an alert from a room station of a plurality
of room stations. Each room station may be located in a
respective patient room of the plurality of patient rooms
and may be communicatively coupled to the nurse call
server in the method of the fifth aspect.
[0044] It is contemplated by the present disclosure that
the method of the fifth aspect may further include assign-
ing to each patient room a primary caregiver and sending
an alert message from the nurse call server to a portable
communication device of the primary caregiver to notify
the primary caregiver of any alert calls originating from
any of the primary caregiver’s assigned patient rooms if
the primary caregiver has not been determined to be un-
available. Optionally, the method the fifth aspect may fur-
ther include assigning to each patient room a secondary
caregiver and, if the primary caregiver has been deter-
mined to be unavailable, sending an alert message from
the nurse call server to a portable communication device
of the secondary caregiver to notify the secondary car-
egiver of any alert calls originating from any of the sec-
ondary caregiver’s assigned patient rooms if the second-
ary caregiver has not been determined to be unavailable.
[0045] In some embodiments of the fifth aspect, if the
secondary caregiver has also been determined to be un-
available, the method includes sending an alert message
from the nurse call server to a portable communication
device of a closest caregiver, other than the primary and
secondary caregiver, as determined by the locating serv-
er to be closest to the patient room from which a respec-
tive alert call has originated if the closest caregiver has
not been determined to be unavailable. If the closest car-
egiver has also been determined to be unavailable in the
fifth aspect, the method may further include sending an
alert message from the nurse call server to the portable
communication device of a next closest caregiver, other
than the primary and secondary caregiver, as determined
by the locating server to be next closest to the patient
room from which a respective alert call has originated if
the next closest caregiver has not been determined to

be unavailable.
[0046] Optionally, the method of the fifth aspect may
include, with the nurse call server or the locating server,
designating one or more caregivers as unavailable based
on a qualification of the respective caregiver or the role
of the respective caregiver. Alternatively or additionally,
the method of the fifth aspect may include, with the nurse
call server or the locating server, designating one or more
caregivers as unavailable based on a distance between
the respective caregiver and the patient room in which a
respective alert call has originated exceeding a distance
threshold.
[0047] In some embodiments of the method of the fifth
aspect, the plurality of transceivers and the plurality of
locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the method of the fifth aspect may be
determined by the locating server using two way ranging
and/or time difference of arrival (TDOA) techniques. The
locating server of the fifth aspect may use signals from
only a subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of locating
tags. The subset may be determined based on signal
strength of UWB signals between the transceivers and
the respective locating tag, for example. If desired, the
subset may include at least three transceivers from the
plurality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
[0048] If desired, the method of the fifth aspect may
further include, with the nurse call server or locating serv-
er, designating one or more caregivers as unavailable if
the caregivers are located in predetermined non-patient
room areas of the healthcare facility. For example, the
predetermined non-patient room areas of the hospital
may include bathrooms.
[0049] According to a sixth aspect of the present dis-
closure, a method may be provided to determine caregiv-
er availability for responding to alert calls in a healthcare
facility having a plurality of patient rooms. The method
of the sixth aspect may include transmitting tag identifi-
cation data (tag ID’s) from a transmitter of a plurality of
locating tags each of which may be worn by a respective
caregiver in the healthcare facility. The method further
may include, at a plurality of transceivers that may be
mounted at fixed locations throughout the healthcare fa-
cility, receiving the tag ID’s from the plurality of locating
tags that are within a communication range of the respec-
tive transceiver. Each transceiver may have a transceiver
ID stored therein. The method may also include, at a
locating server that may be communicatively coupled to
the plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of trans-
ceivers. The method may further include determining at
the locating server a location of each caregiver in the
healthcare facility based on the tag ID’s and the trans-
ceiver ID’s. Still further, the method may include sending
one or more alert calls from a plurality of alert placement
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devices. At least one alert placement device of the plu-
rality of alert placement devices may be located in each
of the patient rooms of the plurality of patient rooms. The
method may further include, with a plurality of patient
detectors, detecting a presence of a patient in one or
more patient rooms of the plurality of patient rooms and
sending a patient presence signal from one or more of
the plurality of patient detectors. Each patient detector
may be located in a respective patient room of the plu-
rality of patient rooms. The method may include, at a
nurse call server that may be communicatively coupled
to (i) the plurality of alert placement devices, (ii) the plu-
rality of patient detectors, and (iii) the locating server,
receiving the alert calls from the alert placement devices
and receiving the patient presence signals from one or
more of the plurality of patient detectors. Also, the method
may include, at the locating server or the nurse call serv-
er, determining which caregivers of the plurality of car-
egivers may be unavailable to respond to alert calls trans-
mitted by the alert placement devices based on a type
of room in which each of the caregivers are located as
determined by the locating server but the caregivers are
only designated as unavailable if the respective patient
detectors also detect that the patients are located in the
patient rooms with the caregivers.
[0050] In some embodiments of the sixth aspect, the
method further includes receiving from a plurality of port-
able communication devices, each of which may be car-
ried by a respective caregiver of the plurality of caregiv-
ers, a message that may be sent by the caregivers to
designate themselves as unavailable. Optionally, send-
ing one or more alert calls from the plurality of alert place-
ment devices of the sixth aspect may include selecting
a nurse call button of a pillow speaker unit. Alternatively
or additionally, sending one or more alert calls from the
plurality of alert placement devices of the sixth aspect
may include selecting a nurse call button of a patient bed.
Further alternatively or additionally, sending one or more
alert calls from the plurality of alert placement devices of
the sixth aspect may include transmitting one or more
bed status alerts from a patient bed. For example, the
one or more bed status alerts from the patient bed may
include one or more of the following: a siderail position
alert, a caster brake alert, a mattress alert, a bed lift sys-
tem alert, a bed component temperature alert, a head of
bed angle alert, or a bed height alert.
[0051] In some embodiments of the method of the sixth
aspect, sending one or more alert calls from the plurality
of alert placement devices may include sending an alert
related to sensed heart rate from a patient bed including
a heart rate sensor. Alternatively or additionally, sending
one or more alert calls from the plurality of alert placement
devices of the sixth aspect may include sending an alert
related to sensed respiration rate from a patient bed in-
cluding a respiration rate sensor. Further alternatively or
additionally, sending one or more alert calls from the plu-
rality of alert placement devices of the sixth aspect may
include sending an alert from a room station of a plurality

of room stations. Each room station may be located in a
respective patient room of the plurality of patient rooms
and may be communicatively coupled to the nurse call
server in the method of the sixth aspect.
[0052] It is contemplated by the present disclosure that
the method of the sixth aspect may further include as-
signing to each patient room a primary caregiver and
sending an alert message from the nurse call server to
a portable communication device of the primary caregiver
to notify the primary caregiver of any alert calls originating
from any of the primary caregiver’s assigned patient
rooms if the primary caregiver has not been determined
to be unavailable. Optionally, the method the sixth aspect
may further include assigning to each patient room a sec-
ondary caregiver and, if the primary caregiver has been
determined to be unavailable, sending an alert message
from the nurse call server to a portable communication
device of the secondary caregiver to notify the secondary
caregiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be unavail-
able.
[0053] In some embodiments of the sixth aspect, if the
secondary caregiver has also been determined to be un-
available, the method includes sending an alert message
from the nurse call server to a portable communication
device of a closest caregiver, other than the primary and
secondary caregiver, as determined by the locating serv-
er to be closest to the patient room from which a respec-
tive alert call has originated if the closest caregiver has
not been determined to be unavailable. If the closest car-
egiver has also been determined to be unavailable in the
sixth aspect, the method may further include sending an
alert message from the nurse call server to the portable
communication device of a next closest caregiver, other
than the primary and secondary caregiver, as determined
by the locating server to be next closest to the patient
room from which a respective alert call has originated if
the next closest caregiver has not been determined to
be unavailable.
[0054] Optionally, the method of the sixth aspect may
include, with the nurse call server or the locating server,
designating one or more caregivers as unavailable based
on a qualification of the respective caregiver or the role
of the respective caregiver. Alternatively or additionally,
the method of the sixth aspect may include, with the nurse
call server or the locating server, designating one or more
caregivers as unavailable based on a distance between
the respective caregiver and the patient room in which a
respective alert call has originated exceeding a distance
threshold.
[0055] In some embodiments of the method of the sixth
aspect, the plurality of transceivers and the plurality of
locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the method of the sixth aspect may be
determined by the locating server using two way ranging
and/or time difference of arrival (TDOA) techniques. The
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locating server of the sixth aspect may use signals from
only a subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of locating
tags. The subset may be determined based on signal
strength of UWB signals between the transceivers and
the respective locating tag, for example. If desired, the
subset may include at least three transceivers from the
plurality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
[0056] If desired, the method of the sixth aspect may
further include, with the nurse call server or locating serv-
er, designating one or more caregivers as unavailable if
the caregivers are located in predetermined non-patient
room areas of the healthcare facility. For example, the
predetermined non-patient room areas of the hospital
may include bathrooms.
[0057] In some embodiments of the sixth aspect, the
patient detectors may include one or more sensors in-
cluded in respective patient beds that may be located in
the corresponding patient rooms. For example, the one
or more sensors of the sixth aspect may include one or
more weight sensors that may detect a weight of the pa-
tient when the patient is supported on the patient bed.
[0058] According to a seventh aspect of the present
disclosure, a method may be provided to determine car-
egiver availability for responding to alert calls in a health-
care facility having a plurality of patient rooms. The meth-
od of the seventh aspect may include transmitting tag
identification data (tag ID’s) from a transmitter of a plu-
rality of locating tags each of which may be worn by a
respective caregiver and a respective patient in the
healthcare facility. The method further may include, at a
plurality of transceivers that may be mounted at fixed
locations throughout the healthcare facility, receiving the
tag ID’s from the plurality of locating tags that are within
a communication range of the transceiver. Each trans-
ceiver may have a transceiver ID stored therein. The
method may also include, at a locating server that may
be communicatively coupled to the plurality of transceiv-
ers, receiving the tag ID’s and the transceiver ID’s trans-
mitted by the plurality of transceivers. The method may
further include determining at the locating server a loca-
tion of each caregiver and each patient in the healthcare
facility based on the tag ID’s and the transceiver ID’s.
Still further, the method ma include sending one or more
alert calls from a plurality of alert placement devices. At
least one alert placement device of the plurality of alert
placement devices may be located in each of the patient
rooms of the plurality of patient rooms. The method may
further include, at a nurse call server that may be com-
municatively coupled to the plurality of alert placement
devices and that may be communicatively coupled to the
locating server, receiving the alert calls from the alert
placement devices. Also, the method may include, at the
locating server or the nurse call server, determining
which caregivers of the plurality of caregivers may be
unavailable to respond to alert calls transmitted by the

alert placement devices based on a type of room in which
each of the caregivers are located as determined by the
locating server but the caregivers are only designated as
unavailable if the respective patients are also determined
by the locating server to be located in the patient rooms
with the caregivers.
[0059] In some embodiments of the seventh aspect,
the method further includes receiving from a plurality of
portable communication devices, each of which may be
carried by a respective caregiver of the plurality of car-
egivers, a message that may be sent by the caregivers
to designate themselves as unavailable. Optionally,
sending one or more alert calls from the plurality of alert
placement devices of the seventh aspect may include
selecting a nurse call button of a pillow speaker unit. Al-
ternatively or additionally, sending one or more alert calls
from the plurality of alert placement devices of the sev-
enth aspect may include selecting a nurse call button of
a patient bed. Further alternatively or additionally, send-
ing one or more alert calls from the plurality of alert place-
ment devices of the seventh aspect may include trans-
mitting one or more bed status alerts from a patient bed.
For example, the one or more bed status alerts from the
patient bed may include one or more of the following: a
siderail position alert, a caster brake alert, a mattress
alert, a bed lift system alert, a bed component tempera-
ture alert, a head of bed angle alert, or a bed height alert.
[0060] In some embodiments of the method of the sev-
enth aspect, sending one or more alert calls from the
plurality of alert placement devices may include sending
an alert related to sensed heart rate from a patient bed
including a heart rate sensor. Alternatively or additionally,
sending one or more alert calls from the plurality of alert
placement devices of the seventh aspect may include
sending an alert related to sensed respiration rate from
a patient bed including a respiration rate sensor. Further
alternatively or additionally, sending one or more alert
calls from the plurality of alert placement devices of the
seventh aspect may include sending an alert from a room
station of a plurality of room stations. Each room station
may be located in a respective patient room of the plu-
rality of patient rooms and may be communicatively cou-
pled to the nurse call server in the method of the seventh
aspect.
[0061] It is contemplated by the present disclosure that
the method of the seventh aspect may further include
assigning to each patient room a primary caregiver and
sending an alert message from the nurse call server to
a portable communication device of the primary caregiver
to notify the primary caregiver of any alert calls originating
from any of the primary caregiver’s assigned patient
rooms if the primary caregiver has not been determined
to be unavailable. Optionally, the method the seventh
aspect may further include assigning to each patient
room a secondary caregiver and, if the primary caregiver
has been determined to be unavailable, sending an alert
message from the nurse call server to a portable com-
munication device of the secondary caregiver to notify
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the secondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient rooms
if the secondary caregiver has not been determined to
be unavailable.
[0062] In some embodiments of the seventh aspect, if
the secondary caregiver has also been determined to be
unavailable, the method includes sending an alert mes-
sage from the nurse call server to a portable communi-
cation device of a closest caregiver, other than the pri-
mary and secondary caregiver, as determined by the lo-
cating server to be closest to the patient room from which
a respective alert call has originated if the closest car-
egiver has not been determined to be unavailable. If the
closest caregiver has also been determined to be una-
vailable in the seventh aspect, the method may further
include sending an alert message from the nurse call
server to the portable communication device of a next
closest caregiver, other than the primary and secondary
caregiver, as determined by the locating server to be next
closest to the patient room from which a respective alert
call has originated if the next closest caregiver has not
been determined to be unavailable.
[0063] Optionally, the method of the seventh aspect
may include, with the nurse call server or the locating
server, designating one or more caregivers as unavaila-
ble based on a qualification of the respective caregiver
or the role of the respective caregiver. Alternatively or
additionally, the method of the seventh aspect may in-
clude, with the nurse call server or the locating server,
designating one or more caregivers as unavailable based
on a distance between the respective caregiver and the
patient room in which a respective alert call has originated
exceeding a distance threshold.
[0064] In some embodiments of the method of the sev-
enth aspect, the plurality of transceivers and the plurality
of locating tags may communicate via ultra-wideband
(UWB) signals. Furthermore, the location of the plurality
of locating tags in the method of the seventh aspect may
be determined by the locating server using two way rang-
ing and/or time difference of arrival (TDOA) techniques.
The locating server of the seventh aspect may use sig-
nals from only a subset of the plurality of transceivers to
determine the location of each locating tag of the plurality
of locating tags. The subset may be determined based
on signal strength of UWB signals between the trans-
ceivers and the respective locating tag, for example. If
desired, the subset may include at least three transceiv-
ers from the plurality of transceivers having highest signal
strength values as compared to others of the plurality of
transceivers.
[0065] If desired, the method of the seventh aspect
may further include, with the nurse call server or locating
server, designating one or more caregivers as unavaila-
ble if the caregivers are located in predetermined non-
patient room areas of the healthcare facility. For example,
the predetermined non-patient room areas of the hospital
may include bathrooms.
[0066] According to an eighth aspect of the present

disclosure, a method may be provided to determine car-
egiver availability for responding to alert calls in a health-
care facility having a plurality of patient rooms. The meth-
od of the eighth aspect may include transmitting tag iden-
tification data (tag ID’s) from a transmitter of a plurality
of locating tags each of which may be worn by a respec-
tive caregiver in the healthcare facility. The method fur-
ther may include, at a plurality of transceivers that may
be mounted at fixed locations throughout the healthcare
facility, receiving the tag ID’s from the plurality of locating
tags that are within a communication range of the respec-
tive transceiver. Each transceiver may have a transceiver
ID stored therein. The method may also include, at a
locating server that may be communicatively coupled to
the plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of trans-
ceivers. The method may further include determining at
the locating server a location of each caregiver in the
healthcare facility based on the tag ID’s and the trans-
ceiver ID’s. Still further the method may include sending
one or more alert calls from a plurality of alert placement
devices. At least one alert placement device of the plu-
rality of alert placement devices may be located in each
of the patient rooms of the plurality of patient rooms. The
method may further include, at a nurse call server that
may be communicatively coupled to the plurality of alert
placement devices and that may be communicatively
coupled to the locating server, receiving the alert calls
from the alert placement devices. Also, the method may
include, at the locating server or the nurse call server,
determining which caregivers of the plurality of caregiv-
ers may be unavailable to respond to alert calls transmit-
ted by the alert placement devices based on a type of
room in which each of the caregivers are located as de-
termined by the locating server but only after the respec-
tive caregivers have been located in the respective pa-
tient rooms for a threshold period of time.
[0067] In some embodiments of the eighth aspect, the
method further includes receiving from a plurality of port-
able communication devices, each of which may be car-
ried by a respective caregiver of the plurality of caregiv-
ers, a message that may be sent by the caregivers to
designate themselves as unavailable. Optionally, send-
ing one or more alert calls from the plurality of alert place-
ment devices of the eighth aspect may include selecting
a nurse call button of a pillow speaker unit. Alternatively
or additionally, sending one or more alert calls from the
plurality of alert placement devices of the eighth aspect
may include selecting a nurse call button of a patient bed.
Further alternatively or additionally, sending one or more
alert calls from the plurality of alert placement devices of
the eighth aspect may include transmitting one or more
bed status alerts from a patient bed. For example, the
one or more bed status alerts from the patient bed may
include one or more of the following: a siderail position
alert, a caster brake alert, a mattress alert, a bed lift sys-
tem alert, a bed component temperature alert, a head of
bed angle alert, or a bed height alert.
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[0068] In some embodiments of the method of the
eighth aspect, sending one or more alert calls from the
plurality of alert placement devices may include sending
an alert related to sensed heart rate from a patient bed
including a heart rate sensor. Alternatively or additionally,
sending one or more alert calls from the plurality of alert
placement devices of the eighth aspect may include
sending an alert related to sensed respiration rate from
a patient bed including a respiration rate sensor. Further
alternatively or additionally, sending one or more alert
calls from the plurality of alert placement devices of the
eighth aspect may include sending an alert from a room
station of a plurality of room stations. Each room station
may be located in a respective patient room of the plu-
rality of patient rooms and may be communicatively cou-
pled to the nurse call server in the method of the eighth
aspect.
[0069] It is contemplated by the present disclosure that
the method of the eighth aspect may further include as-
signing to each patient room a primary caregiver and
sending an alert message from the nurse call server to
a portable communication device of the primary caregiver
to notify the primary caregiver of any alert calls originating
from any of the primary caregiver’s assigned patient
rooms if the primary caregiver has not been determined
to be unavailable. Optionally, the method the eighth as-
pect may further include assigning to each patient room
a secondary caregiver and, if the primary caregiver has
been determined to be unavailable, sending an alert mes-
sage from the nurse call server to a portable communi-
cation device of the secondary caregiver to notify the
secondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient rooms
if the secondary caregiver has not been determined to
be unavailable.
[0070] In some embodiments of the eighth aspect, if
the secondary caregiver has also been determined to be
unavailable, the method includes sending an alert mes-
sage from the nurse call server to a portable communi-
cation device of a closest caregiver, other than the pri-
mary and secondary caregiver, as determined by the lo-
cating server to be closest to the patient room from which
a respective alert call has originated if the closest car-
egiver has not been determined to be unavailable. If the
closest caregiver has also been determined to be una-
vailable in the eighth aspect, the method may further in-
clude sending an alert message from the nurse call server
to the portable communication device of a next closest
caregiver, other than the primary and secondary caregiv-
er, as determined by the locating server to be next closest
to the patient room from which a respective alert call has
originated if the next closest caregiver has not been de-
termined to be unavailable.
[0071] Optionally, the method of the eighth aspect may
include, with the nurse call server or the locating server,
designating one or more caregivers as unavailable based
on a qualification of the respective caregiver or the role
of the respective caregiver. Alternatively or additionally,

the method of the eighth aspect may include, with the
nurse call server or the locating server, designating one
or more caregivers as unavailable based on a distance
between the respective caregiver and the patient room
in which a respective alert call has originated exceeding
a distance threshold.
[0072] In some embodiments of the method of the
eighth aspect, the plurality of transceivers and the plu-
rality of locating tags may communicate via ultra-wide-
band (UWB) signals. Furthermore, the location of the plu-
rality of locating tags in the method of the eighth aspect
may be determined by the locating server using two way
ranging and/or time difference of arrival (TDOA) tech-
niques. The locating server of the eighth aspect may use
signals from only a subset of the plurality of transceivers
to determine the location of each locating tag of the plu-
rality of locating tags. The subset may be determined
based on signal strength of UWB signals between the
transceivers and the respective locating tag, for example.
If desired, the subset may include at least three trans-
ceivers from the plurality of transceivers having highest
signal strength values as compared to others of the plu-
rality of transceivers.
If desired, the method of the eighth aspect may further
include, with the nurse call server or locating server, des-
ignating one or more caregivers as unavailable if the car-
egivers are located in predetermined non-patient room
areas of the healthcare facility. For example, the prede-
termined non-patient room areas of the hospital may in-
clude bathrooms.
[0073] Additional features, which alone or in combina-
tion with any other feature(s), such as those listed above
and those listed in the claims, may comprise patentable
subject matter and will become apparent to those skilled
in the art upon consideration of the following detailed
description of various embodiments exemplifying the
best mode of carrying out the embodiments as presently
perceived.
[0074] The invention will now be further described by
way of example with reference to the accompanying
drawings, in which:
[0075] Fig. 1 is a block diagram of a healthcare infor-
mation system for use in a healthcare facility having pa-
tient rooms in various units of the healthcare facility; the
healthcare information system including various servers,
nurse call equipment, and locating equipment that oper-
ate to determine caregiver availability to respond to nurse
calls or requests from patients; the nurse call equipment
including a nurse call server, a master nurse station cou-
pled to the nurse call server, room stations located in the
patient rooms, indicator assemblies located outside the
patient rooms and coupled to the room stations via an
input/output (I/O) board, and nurse call buttons on a pa-
tient bed and/or on a handheld pillow speaker unit; and
the locating equipment including locating tags worn by
caregivers and patients, ultra-wide band (UWB) trans-
ceivers located in the patient rooms, and an RTLS server
coupled to the UWB receivers via an UWB hub computer
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or gateway; and
[0076] Figs. 2A and 2b together form a flow diagram
of at least one embodiment of a method for determining
caregiver availability to respond to patient calls or re-
quests.
[0077] According to the present disclosure, a health-
care information system 10 includes locating equipment
12 to track the whereabouts of caregivers in a healthcare
facility and nurse call equipment 14 to receive nurse calls
or other alerts from patients located in patient rooms of
the healthcare facility as shown diagrammatically in Fig.
1. The healthcare facility is divided up into units as also
shown diagrammatically in Fig. 1 as unit 1, unit 2, and
unit 3. Units 1-3 each have patient rooms which, in the
illustrative example, are shown as rooms 1-1 through 1-
N for unit 1, rooms 2-1 through 2-M for unit 2, and rooms
3-1 through 3-L for unit 3. Letters N, M and L represent
integers corresponding to the overall number of rooms
in the corresponding units 1-3 and the use of different
letters is intended to indicate that different units may not
necessarily have the same number of rooms as other
units.
[0078] The present disclosure is primarily directed to
a system and method for determining which caregivers
are unavailable and which caregivers are available to
respond to the various alerts being communicated to
nurse call system 14. The unavailability determination is
made based on the locations of the caregivers within the
healthcare facility as determined by locating equipment
12 along with other associated rules as will be discussed
in further detail below in connection with Figs. 2A and
2B. The rules for making the unavailable/available deter-
mination for each of the caregivers to respond to nurse
calls and other alerts may vary from unit to unit in some
embodiments.
[0079] While healthcare facilities may have any
number of units with various unit names and all such
facilities are intended to be within the scope of the present
disclosure, examples of units of a healthcare facility may
include, for example, a maternity unit, a pediatrics unit,
an intensive care unit, and a med/surg unit, just to name
a few. Each room of each unit typically has a patient
support apparatus, such as a hospital bed 16 as shown
in Fig. 1 in the enlarged diagrammatic view of one of the
patient rooms. In some embodiments, bed 16 includes a
nurse call button 18 that is pressed by a patient to send
a nurse call to nurse call equipment 14 of system 10. The
nurse call equipment 14 is sometimes referred to herein
as nurse call system 14. Alternatively or additionally,
some rooms may have a handheld pillow speaker unit
22 with its own nurse call button 24 as shown diagram-
matically in Fig. 1. Nurse calls and other alerts, as dis-
cussed in further detail below, that originate from the var-
ious patient rooms of units 1-3 such as in response to
buttons 18, 24 being pressed, are represented diagram-
matically by arrows 20 in FIG. 1. Buttons 18, 24 and/or
handheld pillow speaker unit 22 may be considered part
of nurse call equipment 14 in some embodiments.

[0080] In the illustrative example, bed 16 includes a
scale 19 to weigh a patient that is located on bed 16.
Scale 19, in some embodiments, includes load cells as
is well-known in the hospital bed art. In addition to weigh-
ing respective patients on beds 16, the load cells of scale
19 are used to monitor patient position on bed 16 and to
monitor patient exit from bed 16. Thus, scale 19 in Fig.
1 also diagrammatically represents a bed exit and/or pa-
tient position monitoring (PPM) system of the respective
bed 16. In response to a patient 16 being out of position
on bed 16 or exiting bed 16 when the bed exit or PPM
system is enabled, an alert is generated by the circuitry
of bed 16 and is transmitted to the nurse call system 14.
Additional details of scale 19 and bed exit and/or PPM
systems, can be found in the following patent references:
U.S. Patent Nos. 9,358,168; 9,383,251; 9,009,893;
8,717,181; 8,598,893; 7,752,926; 7,464,605; 7,335,839;
7,253,366; 7,176,391; 6,924,441; 6,680,443; 6,208,250
and 6,067,019.
[0081] Other embodiments of bed exit and PPM sys-
tems contemplated by this disclosure employ the use of
other patient presence/absence detection sensors in lieu
of, or in addition to, load cells, such as, for example, re-
sistive sensors including force sensitive resistors
(FSR’s), capacitive sensors, pressure sensors, piezoe-
lectric patches or layers, optical sensors such as infrared
sensors, cameras, and the like. Block 19 in Fig. 1 is in-
tended, therefore, to diagrammatically represent all types
of bed exit and/or PPM systems regardless of the type
of sensor employed for detecting whether or not a patient
is present on bed 16 and/or whether a patient on bed 16
is properly positioned or out of position on bed 16 in some
respect.
[0082] According to the present disclosure, bed 16 is
configured to generate many other alerts that are com-
municated to nurse call system 14. Examples of such
additional alerts include siderail position alerts or siderail
down alerts indicating that one or more siderails of bed
16 have been moved from a raised position to a lowered
position, brake-not-set alerts indicating that one or more
casters of bed 16 have been released or unbraked, bed
height alerts or bed-not-low alerts indicating that an upper
frame of bed 16 is no longer in its lowest position relative
to a base frame of bed 16, head-of-bed (HOB) angle
alerts indicating that a head section of a mattress support
deck of bed 16 is lowered below a threshold angle (e.g.,
30 degrees), mattress alerts relating to issues with mat-
tress functions, and bed component temperature alerts
indicating a high temperature condition of a respective
bed component (e.g, actuator motor, air pump, electric
circuit, etc.) just to name a few bed-generated alerts.
[0083] Some beds 16 contemplated by the present dis-
closure are equipped with one or more integrated
heartrate (HR) and/or respiration rate (RR) sensors to
monitor HR and/or RR, as the case may be. See, for
example, U.S. Patent Nos. 8,525,679 and 8,281,433, as
well as U.S. Patent Application Publication No.
2018/0184984. Thus, in such embodiments, circuitry of
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bed 16 also sends alerts relating to HR and RR (e.g., HR
too high or too low, RR too high or too low) to nurse call
system 14.
[0084] It is also within the scope of the present disclo-
sure for other patient care equipment, separate from bed
16, in patient rooms 1-1 through 3-L to send alerts to
nurse call system 14. Examples of such other patient
care equipment include physiological monitors such as
heart rate monitors, respiration rate monitors, pulse ox-
imeters, temperature monitors, blood pressure monitors,
and so forth; other patient monitors such as electrocar-
diographs (EKG’s), electroencephalographs (EEG’s),
capnographs, spirometers, and so forth; intravenous (IV)
pumps, medication delivery pumps, ventilators, limb
compression devices that treat deep vein thrombosis
(DVT’s) and the like. In some embodiments, alerts from
such patient care equipment are provided to the nurse
call system 14 via ports or jacks installed in the patient
rooms and configured to mate with corresponding con-
nectors at the ends of cables extending from the patient
care equipment. See, for example, U.S. Patent No.
9,411,934. In other embodiments, alerts from the patient
care equipment are communicated to the nurse call sys-
tem 14 wirelessly via wireless access points 62 and one
or more communications servers 60 included in a net-
work 44 of the healthcare facility. Separate call switches,
such as pull cords in a bathroom adjacent the patient
rooms, also generate alerts that are communicated to
the nurse call system 14 according to the present disclo-
sure.
[0085] Based on the foregoing, it should be appreciat-
ed that beds 16, pillow speaker units 22, the other patient
care equipment, and the call switches discussed above,
are examples of alert placement devices according to
the present disclosure. Other examples of alert place-
ment devices are provided below. Thus, the term alert
placement device is intended to broadly cover any device
that communicates an alert to nurse call system 14 and
to which a caregiver is to respond. As noted above, the
present disclosure is primarily directed to a system and
method for determining which caregivers are unavailable
and which caregivers are available to respond to the var-
ious alerts being communicated to nurse call system 14
by the alert placement devices.
[0086] Nurse call equipment 14 includes a nurse call
server 26 and a master nurse station 28 as shown dia-
grammatically in FIG. 1. It should be appreciated that
some healthcare facilities may have two or more servers
26 and two or more master nurse stations 28. For exam-
ple, a master nurse station may be provided for each unit
of the healthcare facility, if desired. In the illustrative ex-
ample, nurse call equipment 14 also includes, in each
room, an input/output (I/O) board 30 (sometimes referred
to as a room control board (RCB)) that receives nurse
call signals from the one or more beds 16, pillow speaker
units 22, and other patient care equipment in the room.
Nurse call equipment 14 also includes at least one room
station 32 in each room and at least one indicator as-

sembly 34 (sometimes referred to as a dome light as-
sembly or just a dome light) located in a hallway adjacent
to the room. Such dome lings 32 are sometimes located
above doorways to the respective patient rooms.
[0087] In some embodiments, room stations 32 include
a code blue lever that is actuated by a caregiver to send
an alert signal to server 26 in response to the patient in
the respective room going into cardiac arrest. Some room
stations 32 also include a caregiver input that can be
actuated or selected to place an assist call to summon
other caregivers to the room for assistance. Thus, room
stations 32 are another example of alert placement de-
vices according to the present disclosure. Each I/O board
30 is communicatively coupled to a respective server 26,
room station 32, and indicator assembly 34. In the illus-
trative example, a wall connector 36 is provided for cou-
pling to a cable extending from unit 22 and the connector
36 is coupled to I/O board 30.
[0088] I/O board 30 passes any nurse calls 20 made
by a patient using button 18 of bed 16 or button 24 of unit
22 to server 26. Information concerning the nurse calls
and other alerts 20 made in the various rooms is dis-
played on display screens, such as graphical user inter-
faces (GUI’s), of room stations 32 and master nurse sta-
tion 28. In some embodiments, additional components
are included in nurse call equipment 14 such as, for ex-
ample, bed interface units (BIU’s), routers, gateways, ca-
bling, etc. One example of nurse call equipment 14 con-
templated by the present disclosure is the NAVICARE®
nurse call system available from Hill-Rom Company, Inc.
Additional details of suitable nurse call equipment 14 that
may be included in system 10 are shown and described
in U.S. Pat. Nos. 8,598,995; 8,384,526; 8,169,304;
8,046,625 and 7,319,386.
[0089] Still referring to Fig. 1, locating equipment 12
includes a real-time locating system (RTLS) server 46,
a multitude of RTLS receivers 40 located throughout the
healthcare facility, and a multitude of RTLS badges or
tags 42 that are worn by caregivers, such as by being
clipped to the caregiver’s clothing for example. As the
caregivers travel throughout the healthcare facility, tags
42 transmit signals to the receivers 40 at the caregiver’s
location. The signals from tags 42 each include a unique
tag identification code or number (ID) that is correlated
in a database of server 46 to the identity of the caregiver
to which the particular tag 42 has been assigned. In some
embodiments, patients also wear tags 42 so that locating
equipment 12 operates to track the whereabouts of pa-
tients throughout the healthcare facility as well. Such pa-
tient tags 42 may be included in wristbands worn by the
patients or may be clipped to the gown or clothing of the
patients.
[0090] Receivers 40 each transmit to server 46 a re-
ceiver ID along with the tag ID of any tags 42 within the
reception range of the particular receiver 40. The receiver
ID is correlated in the database of server 46 to a particular
location, such as a room or hallway, of the healthcare
facility. Thus, based on the transmissions from the vari-
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ous receivers 40 of receiver ID and tag ID, server 46
determines the location of each of the caregivers, and if
applicable, the patients, having an associated tag 42
within the healthcare facility. Tags 42 may be attached
to particular pieces of equipment (e.g., beds, wheel-
chairs, IV pumps, vital signs monitors, etc.) so that locat-
ing equipment 12 is able to track the locations of the
equipment in a similar manner, if desired.
[0091] It is within the scope of the present disclosure
for locating equipment 12 to implement any of a variety
of wireless communication technologies to achieve the
function of tracking the whereabouts of caregivers in a
healthcare facility. Radio frequency (RF) including WiFi
(i.e., 802.11) or Bluetooth (BT), infrared (IR), ultrasonic
(US), ultra wide band (UWB), and so forth are a few ex-
amples of such technologies. In some embodiments, for
example, locating units (not shown) mounted throughout
the healthcare facility transmit IR signals to tags 42. The
IR signals are encoded with a location ID which correlates
in the database of server 46 to the location of the locating
unit. The tags 42 then transmit the location ID’s and tag
ID’s as an RF signal to receivers 40. Thus, tags 42 in
such embodiments have an IR receiver and an RF trans-
mitter. The receivers 40 transmit the location ID’s (sent
originally via IR) and the tag ID’s to server 46 for corre-
lation. Thus, receivers 40 may be more accurately char-
acterized as receiver/transmitters or transceivers in
some embodiments since they both transmit and receive.
Such a system that uses IR and RF technology for locat-
ing is marketed, for example, by Centrak Inc. of Newtown,
Pa.
[0092] Nurse call equipment 14 and locating equip-
ment 12 are communicatively coupled to one another by
a healthcare information system (HIS) network 44 which
is illustrated diagrammatically in FIG. 1 but which is in-
tended to represent all of the infrastructure of a health-
care facility, such as gateways, routers, cabling, network
servers, and the like, used to interconnect computer de-
vices including various servers, such as servers 26, 46,
in a healthcare facility. In this regard, nurse call server
26 of nurse call equipment 14 receives information from
RTLS server 46 of locating equipment 12 regarding the
location of various caregivers having tags 42, as they
travel throughout the healthcare facility.
[0093] According to this disclosure, each time a patient
places a nurse call 20, nurse call server 26 keeps track
of the amount of time that elapses subsequent to the
respective nurse call 20 being placed. Thus, each nurse
call 20 has a timer associated therewith which is imple-
mented in nurse call software executed by server 26.
When a caregiver wearing one of tags 42 enters a par-
ticular room having an outstanding nurse call 20, nurse
call server 26 stops the timer of the nurse call 20 for that
particular room, either substantially in real time upon en-
try of the caregiver into the room or after a threshold
amount of the caregiver’s presence in the room, such as
one to five minutes, for example. As such, nurse call serv-
er 26 is able to keep track of nurse call response times

for each nurse call 20. Server 26 also has data concern-
ing the overall total number of nurse calls at any given
time. Data from server 38 also indicates how long each
caregiver having a respective tag 42 is present in each
patient room.
[0094] In some embodiments, server 26 also provides
to the RTLS server 46 information concerning which unit
(e.g., units 1-3) each of the calls originated. According
to this disclosure, the rules for determining caregiver
availability and unavailability vary by unit as noted above.
Thus, based on information from server 26, server 46 is
able to determine which availability/unavailability algo-
rithm to execute for each of the incoming alert calls 20.
In some embodiments, server 26 executes the availabil-
ity/unavailability algorithm in lieu of server 46.
[0095] In some scenarios contemplated by this disclo-
sure, patient’s have their own tablets or smart phones on
which communication software is installed for interfacing
with system 10 via network 44. Alternatively or addition-
ally, a healthcare facility may provide the patient with a
tablet or other digital device for use during their stay at
the facility. Various call type icons are displayed on the
GUI of the patient’s personal digital device in connection
with the communication software. Selection of a call type
icon on the patient’s GUI results in a nurse call 20 being
sent to server 26 with information concerning the call
type. In this regard, see, for example, U.S. Patent Appli-
cation Publication No. 2016/0055299. Such patient tab-
lets or digital devices that are capable of placing nurse
calls are also within the scope of the term alert placement
devices according to this disclosure. Beds 16 with patient
GUI’s for placing specific call types are also contemplat-
ed by this disclosure and are within the scope of term
alert placement devices. See, for example, U.S. Pat. No.
9,286,441.
[0096] It is also contemplated by this disclosure that a
variety of different types of alerts and notifications can
be initiated by the server 26. For example, when a nurse
call 20 is placed by a patient in a particular room, one of
the lights of indicator assembly 34 associated with the
room becomes illuminated in a first state, such as for
example, a non-flashing amber or yellow light. In some
embodiments, if the nurse call 20 is not answered by a
caregiver visiting the patient room within a first threshold
amount of time, the patient experience module signals
the particular indicator assembly 34 via server 26 and
I/O board 30 to cause the yellow light to flash on and off.
If the nurse call 20 is not answered by a caregiver visiting
the patient room within a second threshold amount of
time, the patient experience module signals the indicator
assembly 34 via server 26 and I/O board 30 to illuminate
a red light and to turn off the flashing yellow light. In some
embodiments, if a caregiver at master nurse station 28
opens up a communication channel to speak with the
patient placing the nurse call, then server 26 signals in-
dicator assembly 34 via I/O board 30 to illuminate a green
light. Thus, the lights of indicator assemblies 34 serve as
one type of alert or notification to caregivers as to the
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status of the associated nurse calls 20 and whether nurse
calls 20 are being answered by caregivers with visits to
the patient rooms within acceptable time thresholds.
[0097] Some or all of the various alert calls 20 occurring
within system 10 are shown on display screens of various
computer devices in some embodiments. For example,
server 26 sends a message or information regarding text
and/or an icon to be displayed on the GUI of master nurse
station 28 relating to each of the active alert calls. In some
embodiments, system 10 includes a status board server
48 which communicates with servers 26, 46 via network
44. One or more status boards 50 are coupled to server
48. Server 26, therefore, communicates messages or in-
formation to server 48 to cause text and/or icons to be
displayed on the status board 50 in connection with the
various alert calls 20. Status board 50 typically includes
a display screen that is much larger than a display screen
of a regular computer or master nurse station 28. The
status board 50 is usually mounted in an area that is
highly trafficked by caregivers so as to be readily visible
by caregivers during their shifts. For additional details of
a suitable status board 50, see U.S. Pat. No. 8,779,924.
[0098] Further according to this disclosure, computer
devices that receive messages or notifications relating
to the various alert calls 20 include wireless communica-
tion devices carried by caregivers. As shown in FIG. 1,
such wireless communication devices include, for exam-
ple, telephone handsets 52, pagers 54, smart phones
56, and tablet computers 58. Each of these wireless de-
vices 52, 54, 56, 58 have a display screen on which the
message and/or information about alert calls 20 pertain-
ing to the respective caregiver is displayed. One or more
communications servers 60 are provided in system 10 in
the illustrative example to facilitate the communication
of such alerts or notifications from one or more of servers
26, 46 to devices 52, 54, 56, 58. One or more of servers
60 may be a voice over Internet Protocol (VoIP) server
in some embodiments.
[0099] As shown in FIG. 1, system 10 includes other
communication infrastructure, such as wireless access
points (WAP’s) 62 that are communicatively coupled to
server 60 and that are mounted throughout the health-
care facility. WAP’s communicate with the various wire-
less communication devices 52, 54, 56, 58 carried by
caregivers and also communicate with digital devices,
such as tablet computers, that are used by patients. In
some embodiments, in which tags 42 communicate via
WiFi signals, WAP’s are used as part of locating system
12 in addition to, or in lieu of, receivers 40. Thus, in some
embodiments, WAP’s communicate information from
tags 42 to server 46 via server 60 and other infrastructure
of network 44.
[0100] As also shown in Fig. 1, an electronic medical
record (EMR) server 64 and other servers and computers
66 are also included in system 10 and are coupled to the
network 44 of the healthcare facility. The various alert
calls 20 and information about caregiver responses to
such alert calls 20 are logged in EMR server 64 in some

embodiments. The other servers and computers 66 may
include, for example, admission/discharge/tracking
(ADT) servers and computers that are used for assigning
incoming patients to patient rooms, for tracking any
changes to the room assignments, and for discharging
outgoing patients.
[0101] As noted above, the locating equipment 12 in
some embodiments is embodied as an ultra-wideband
(UWB) locating system 12, which according to this dis-
closure is considered to be a high-accuracy locating sys-
tem. In such embodiments, tags 42 are configured as
UWB tags 42 having UWB transceivers, and transceivers
40 are configured as UWB transceivers. The UWB trans-
ceivers 40 are stationary and the UWB transceivers of
tags 42 are mobile, but their circuitry otherwise may be
substantially the same as that of transceivers 40. Thus,
tags 42 and transceivers 40 each include a housing that
contains associated circuitry. The circuitry of tags 42 and
transceivers 40 includes, for example, a processor such
as a microprocessor or microcontroller or the like, mem-
ory for storing software, and communications circuitry
including a transmitter, a receiver and at least one an-
tenna. Transceivers 40 each include mounting hardware,
such as brackets or plates or the like, in some embodi-
ments, to permit the transceivers 40 to be mounted at
fixed locations in the patient rooms and other locations
of the healthcare facility with fasteners such as screws
or the like.
[0102] In the illustrative example of system 10 of Fig.
1, the high-accuracy locating system 12 further includes
an UWB hub computer 38 which is communicatively cou-
pled to other UWB hub computers 38’ of the high-accu-
racy locating system 12 via network 44 of the healthcare
facility. UWB hub computer 38 serves as an intermediary
between transceivers 40 and RTLS server 46. Of course,
the other UWB hub computers 38’ are also communica-
tively coupled to respective sets of transceivers 40 and
to server 46. In the illustrative example, the high-accu-
racy locating system 12 is also communicatively coupled
to other servers or computers 66 of the healthcare facility,
as well as to nurse call server 26 and EMR server 64,
just to name a few.
[0103] As shown diagrammatically in Fig. 1, various
lines interconnect transceivers 40 with hub computer 38
and interconnect servers and computers 26, 28, 46, 48,
60, 64, 66 with each other via network 44. It should be
appreciated that these lines represent bidirectional com-
munication over wired data links (including electrical
wires or fiber optic data links) and/or wireless data links,
at the discretion of the designer of system 10. UWB trans-
ceivers 40 communicate wirelessly with tags 42 using
radio frequency (RF). It is known that RF signals are able
to pass through walls, ceilings, floors, and other objects
such as people and equipment. Thus, according to this
disclosure, it is not required that each patient room has
a transceiver 40 located therein in those embodiments
of the locating system 12 using RF communication.
[0104] According to this disclosure, the portion of sys-
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tem 10 that operates as a high-accuracy locating system
12 using UWB technology is able to determine the loca-
tion of each tag 42 that is in communication with at least
three of transceivers 40 within about one foot (30.48 cm)
or less of the tag’s actual location. In other embodiments,
the locating system 12 is able to determine the location
of each tag 42 that is in communication with at least three
of transceivers 40 within about three feet (91.44 cm) or
less of the tag’s actual location and such embodiments
are still considered to be high-accuracy locating systems
12 according to the present disclosure. When the term
"about" is used in the present disclosure in connection
with a numerical value, it is intended to mean within plus
or minus 10% of the recited value.
[0105] In some embodiments, the high-accuracy locat-
ing system 12 is operable to determine the location of
tags 42 in 3-dimensional space. However, in many em-
bodiments, it suffices to determine the location of tags
42 in 2-dimensional space. Accordingly, X and Y direc-
tions relative to a floor plan of the healthcare facility are
established by software residing in server 46 and/or hub
computers 38, 38’ with a designated point on the floor
plan, such as a corner of one of the patient rooms of each
of units 1-3, serving as an arbitrary origin of an X-Y co-
ordinate system of the respective unit. The Z dimension
corresponds to a height in a Z direction (not shown) above
the floor plan. UWB locating systems typically operate
within the 3.1 gigahertz (GHz) to 10.6 GHz frequency
range. Suitable transceivers 40 in this regard include
WISER Mesh Antenna Nodes and suitable tags 40 in this
regard include Mini tracker tags, all of which are available
from Wiser Systems, Inc. of Raleigh, North Carolina and
marketed as the WISER LOCATOR™ system.
[0106] In some embodiments, the high-accuracy locat-
ing system 12 implementing UWB technology uses 2-
way ranging, clock synchronization, and time difference
of arrival (TDOA) techniques to determine the locations
of tags 42 in the X and Y directions (and, optionally, the
Z direction in some embodiments). See, for example, In-
ternational Publication No. WO 2017/083353 A1 for a
detailed discussion of the use of these techniques in a
UWB locating system. Using these techniques, distances
between the stationary transceivers 40 and the various
mobile tags 42 are determined based on bidirectional
wireless signals communicated between tags 42 and
transceivers 40. For example, the distance from each
transceiver 40 to any particular tag 42 can be resolved
onto the X-Y plane as a circle having a radius equal to
the distance and having its center at the particular trans-
ceiver 40. The actual location of the mobile tag 42 is
determined based on the point of intersection of three or
more of the circles defined by radii from three or more
corresponding transceivers 40.
[0107] The location of each stationary transceiver 40
is mapped onto the X-Y coordinate system by server 46
in some embodiments. Thus, each transceiver 40 has its
own X and Y coordinates relative to the designated ar-
bitrary origin. As the mobile tags 42 move throughout the

healthcare facility, server 46 determines the X and Y co-
ordinates of the various mobile tags 42 relative to the
origin based on the distances from the known X and Y
coordinates of the transceivers 40.
[0108] It should be appreciated that, unless a tag 42
is midway between two transceivers 40 on a straight line
connecting the two transceivers 40 (in which case the
two circles generated will be tangent to each other at a
single point), then two circles that are generated from the
two transceivers 40 will intersect at two points such that
a circle generated from a third transceiver 40 is needed
to determine which of the two points is the one corre-
sponding to the location of the tag 42. Generating fourth,
fifth, sixth, etc. circles having other transceivers 40 as
their respective centers will further increase the accuracy
of determining the actual location of the particular tag 42.
Due to small errors introduced by refraction of the RF
signal through solid objects, including walls, people,
equipment, etc., the three or more circles in many in-
stances will not intersect at exactly the same point and
so interpolation between clusters of circle intersections
is performed to arrive at the calculated location of the
particular mobile tag 42 of interest on the X-Y plane.
These considerations are discussed in International Pub-
lication No. WO 2017/083353 A1.
[0109] Tracking the locations of multiple mobile tags
42 in substantially real time using 2-way ranging, clock
synchronization, TDOA, resolution of circles onto the X-
Y plane, and interpolating intersection point clusters of
the circles requires a large amount of computational pow-
er by hub computers 38, 38’ and/or the associated RTLS
server 46. Thus, each hub computer 38, 38’ of the high-
accuracy locating system 12 receives incoming data from
a predetermined number of transceivers 40. TDC Acqui-
sition Holdings, Inc. of Huntsville, Alabama which does
business as Time Domain, makes a hub computer (re-
ferred to as the PLUS Synchronization Distribution Pan-
el) that is capable of receiving incoming data from up to
144 transceivers. The locating server 46, in turn, receives
data from the various hubs 38, 38’ and tracks or monitors
the locations of tags 42 in the healthcare facility.
[0110] Regardless of the number of transceivers 40
coupled to hub computers 38, 38’, it is contemplated by
the present disclosure that, in some embodiments, locat-
ing server 46 and/or hub computers 38, 38’ are pro-
grammed to use signals from only a subset of the plurality
of transceivers 40 to determine the location of any given
locating tag 42. For example, the subset may be deter-
mined based on signal strength of signals between the
particular locating tag 42 and the plurality of transceivers
40. The subset may include at least three transceivers
40 from the plurality of transceivers 40 having highest
signal strength values as compared to others of the plu-
rality of transceivers 40.
[0111] Referring now to Figs. 2A and 2B, an example
of a caregiver unavailability determination algorithm 100
contemplated by the present disclosure is provided and
may be implemented as software executed by server 26
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and/or server 46. Thus, in some embodiments, algorithm
100 may be performed entirely by server 26 (based on
relevant information received from server 46), entirely by
server 46 (based on relevant information received from
server 26), or with each of servers 26, 46 performing
designated portions of the algorithm 100. The algorithm
100 begins at block 102 in which location data is received
for the caregivers assigned to a particular unit. Thus,
block 102 corresponds to the locating system 12 detect-
ing current locations of caregiver tracking tags 42 within
the healthcare facility. Algorithm 100 then proceeds to
block 104 at which a determination is made for each car-
egiver as to whether the caregiver is available or una-
vailable to respond to alert calls.
[0112] Within block 104 of Fig. 2A are sub-blocks that
each correspond to various rules for caregiver unavaila-
bility determination. At sub-block 106, the rule for deter-
mining caregiver unavailability is made based on a room
type in which the caregiver is currently co-located with a
patient. For example, if the caregiver is currently deter-
mined to be in an operating room, therapy room or a
bathroom based on the location of the caregiver tracking
tag 42, as determined by locating system 12, at the same
time a patient is also located in the same room, the iden-
tified caregiver is considered to be unavailable to respond
to alert calls originating in other rooms. In such embod-
iments, the caregiver is not designated as unavailable if
they are in an operating room, therapy room, or bathroom
without a patient also being present. Thus, if the caregiver
is in a designated type of room without a patient also
being present, according to the rule of sub-block 106,
then the caregiver is still considered to be available for
responding to alert calls. This is an improvement over
the system disclosed in U.S. Patent No. 9,652,960 in
which the unavailability determination is made based on-
ly on the type of room in which the caregiver is currently
located without regard to whether or not a patient is also
present.
[0113] As noted above, patient presence in a particular
room may be made via detection by locating system of
a tag 42 assigned to a patient in the particular room, or
via detection by bed exit/PPM system 19 that a patient
is present on the respective patient support apparatus
16 in the particular room. All variants of locating equip-
ment 12 and/or system 19, therefore, are considered to
be patient detectors according to the present disclosure.
In some embodiments in which RTLS 12 is a high-accu-
racy locating system 12, caregivers are determined to be
unavailable according to the rules of sub-block 106 only
if they are within a threshold distance of the patient within
a particular room or within a predetermined distance of
patient bed 16 within the patient room. The assumption
under such a scenario is that the caregiver is not attend-
ing to the patient present in the patient room so as to be
designated unavailable, unless the caregiver is relatively
close to the patient (e.g., about three to about five feet
or less).
[0114] It should be appreciated that the examples of

an operating room, a therapy room, and bathroom as
being the room type set forth in sub-block 106 for deter-
mining caregiver unavailability are given as arbitrary ex-
amples. The room types for determining caregiver una-
vailability when the caregiver is co-located with a patient
according to the rule of sub-block 106 are at the discretion
of the system programmer and may include any desired
room type of a healthcare facility. Furthermore, a hallway
is also considered to be within the scope of a designated
room type of the rule of sub-block 106 in some embodi-
ments. For example, if locating system 12 is a high-ac-
curacy location system 12, such as one employing UWB
technology, then the presence of a patient tag 42 within
a threshold distance of the caregiver tag 42 in a hallway,
such as within about 1 to about 4 feet (30.5 cm to 121.9
cm), results in the caregiver being designated as una-
vailable according to the rule of sub-block 106. In such
a scenario, the assumption is that the caregiver is assist-
ing the patient in walking down the hallway or is trans-
porting the patient down the hallway such as in a wheel-
chair, for example. In either case, the caregiver is con-
sidered to be unavailable for responding to alert calls
while attending to a patient in this manner.
[0115] At sub-block 108 within block 104 of Fig. 2A,
the rule for determining caregiver unavailability is made
based on a patient type in the room in which the caregiver
is currently located. For example, if a patient is a critical
care patient or one with a particular condition, such as
having methicillin-resistant staphylococcus aureus (MR-
SA), then the caregiver is designated as unavailable. For
critical care patients, the assumption is that the caregiver
needs extra time with the patient such as to change a
wound dressing, replace a soiled incontinence detection
pad or diaper, attended to adjustments of ventilators of
intubated patients, and the like.
[0116] For MRSA patients and other patients requiring
isolation procedures to be followed such as those pro-
ducing airborne contaminants or having blood borne con-
taminants, caregivers are sometimes considered con-
taminated once entering the patient’s room and there-
fore, may be required to go through a decontamination
procedure after leaving the patient’s room. For example,
after entering the room of a contaminated patient, the
caregiver is considered to be unavailable while in the
patient room and for some period of time thereafter (e.g.,
ten minutes to an hour) for the performance of the de-
contamination process. The decontamination process
can include, for example, removal and/or disposal of haz-
mat suits, clothes, gowns, gloves, face shields, and the
like, as well as disposal of medical waste such as wound
dressings and special handling of other medical items
such as patient linens, IV pumps, and the like that have
been removed from the contaminated patient’s room.
Thus, a timer is used during the implementation of the
rule of sub-block 108 to determine the period of time that
the respective caregivers are considered to be unavail-
able according to the rules of sub-block 108.
[0117] At sub-block 110 within block 104 of Fig. 2A,
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the rule for determining caregiver unavailability is made
based on how long each caregiver has been present in
a particular room in which the caregiver is located. For
example, if a caregiver enters a room, such as one of
patient rooms 1-1 through 3-L, and stays for a threshold
period of time (e.g., five to ten minutes), then the caregiv-
er is designated as unavailable. Thus, prior to the thresh-
old period of time elapsing while the caregiver is in the
particular room, the caregiver is still considered to be
available. After the threshold period of time elapses, the
caregiver is then designated as unavailable. The reason-
ing for the unavailability rule of sub-block 110 is that car-
egivers sometimes make routine, short checks of pa-
tients or visits to patients during their rounds, for example.
These sorts of routine rounds oftentimes are not precip-
itated by alert calls 20. Thus, the caregivers are still con-
sidered to available to response to incoming alert calls
for other patients. After a threshold period or amount of
time, however, the assumption is that the caregiver is
performing a more complex, time-consuming activity
with, or on behalf of, the patient. Similar to rule 108, there-
fore, a timer is used during the implementation of the rule
of sub-block 110 to determine when a caregiver’s desig-
nation transitions from available to unavailable.
[0118] The server or servers, such as servers 26, 46,
executing algorithm 100 implement the sub-block 108,
110 timers associated with the various caregivers in soft-
ware, for example, in some embodiments. For example,
a time at which a particular caregiver exits a room, in the
case of the rule of sub-block 108, or enters a room, in
the case of the rule of sub-block 110, is stored in memory
and then compared to a current time as algorithm 100
runs. The comparison is used to determine a total time
after room exit, or a total time after room entry, as the
case may be, and then the total time is compared to the
relevant threshold time. In the case of sub-block 108,
after the total time exceeds the relevant threshold, the
respective caregiver’s designation switches from una-
vailable to available under the assumption that the car-
egiver has had time to decontaminate or otherwise com-
plete the isolation protocols. In the case of sub-block 110,
after the total time exceeds the relevant threshold, the
respective caregiver’s designation switches from availa-
ble to unavailable under the assumption that the caregiv-
er is performing an activity with the patient, or on behalf
of the patient, that requires more time.
[0119] In the discussion above of sub-block 110, the
example given is that of a caregiver entering a patient
room, such as one of illustrative rooms 1-1 through 3-L.
However, the rule of sub-block 110 can be implemented
in connection with any type of room of a healthcare fa-
cility, including those that don’t contain a patient, at the
discretion of the system programmer. For example, if a
caregiver enters a supply closet and remains in the sup-
ply closet beyond a threshold period of time, the caregiver
may be designated as unavailable. Similarly, if the car-
egiver enters a supervisor’s office, the caregiver may be
designated as unavailable after a threshold period of

time. As another example, if the caregiver enters a caf-
eteria of the healthcare facility, the caregiver may be des-
ignated as unavailable after a threshold period of time.
These are given as just a few additional examples of
ways in which the rule of sub-block 110 may be imple-
mented in practice.
[0120] At sub-block 112 within block 104 of Fig. 2A,
the rule for determining caregiver unavailability is made
based on a particular caregiver designating himself or
herself as unavailable. As noted above, caregivers some-
times carry one or more wireless communication device
such as one or more of devices 52, 54, 56, 58. In some
embodiments, software loaded on the wireless commu-
nication device 52, 54, 56, 58 carried by the caregiver
renders one or more user inputs on the display screens
of the respective device 52, 54, 56, 58 carried by the
caregiver that are selectable by the caregiver to desig-
nated themselves as unavailable or available. In this re-
gard, see U.S. Application No. 16/143,971, which is titled
"Caregiver and Staff Information System," which was
filed September 27, 2018, which published as U.S. Pat-
ent Application Publication No. 2019/0108908 A1 and
particularly with reference to Figs. 23, 24, and 50-52 and
the related descriptions of those Figs. in the specification.
Alternatively or additionally, such user inputs for caregiv-
ers to designate themselves as available or unavailable
are displayed on graphical user interfaces (GUI’s) or dis-
play screens of room stations 32 and/or beds 16 in some
embodiments. If a caregiver designates himself or herself
as unavailable, a timer is implemented in some embod-
iments so that the caregiver automatically reverts to be-
ing designated as available after a threshold amount of
time expires or is reached. The threshold amount of time
is selectable by the caregivers in some embodiments.
The above discussion regarding the software implemen-
tation of a timer in connection with sub-blocks 108, 110
is equally applicable to sub-block 112.
[0121] According to embodiments contemplated by
this disclosure, algorithm 100 is configured such that the
rules of one, two, three, or four of sub-blocks 106, 108,
110, 112 of block 104 are implemented. That is, the rules
of sub-blocks 106, 108, 110, 112 are not mutually exclu-
sive. Furthermore, the rules of sub-blocks 106, 108, 110,
112 that pertain to Unit 1 of system 10 are different than
those that pertain to Unit 2 which, in turn, are different
than those that pertain to Unit 3, for example. If desired,
however, the rules of sub-blocks 106, 108, 110, 112 that
pertain to two or three of Units 1-3, for example, are the
same in some embodiments. Even within the same Unit
1-3, the rules of sub-blocks 106, 108, 110, 112 are ap-
plicable to different rooms within the Unit in different com-
binations, if desired. Thus, all permutations and combi-
nations of the rules of sub-blocks 106, 108, 110, 112, as
well as the variants of each of these as discussed above,
are within the scope of the present disclosure for inclusion
in algorithm 100.
[0122] According to the illustrative algorithm 100, after
determining whether each caregiver is unavailable to re-
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spond to an alert call 20 at block 104, based on the ap-
plicable rules of one or more of sub-blocks 106, 108, 110,
112 that are established at the option of the system pro-
grammer, a nurse call 20 from a patient of a patient room
1-1 through 3-L is received by nurse call system 14 as
indicated at block 116 of Fig. 2A. Block 114 is also illus-
trative of receiving other types of alert calls 20 that orig-
inate from other pieces of patient care equipment as dis-
cussed above in connection with the examples of alert
placement devices contemplated by the present disclo-
sure. Thus, while the discussion of algorithm 100 that
follows will refer to the alert call 20 received by algorithm
100 as a "nurse call 20" for the sake of illustration, it
should be appreciated that the discussion is equally ap-
plicable to any type of alert call 20 generated within sys-
tem 10 as discussed above.
[0123] After receiving the nurse call 20 at block 114,
algorithm 100 proceeds to block 116 to determine wheth-
er a primary caregiver is available. For each patient in
the patient rooms 1-1 through 3-L of Units 1-3, a primary
caregiver and a secondary caregiver is typically assigned
within the nurse call system 14 using master nurse station
computer 28 or using some other administration compu-
ter of system 10. At block 116, if algorithm 100 determines
that the primary caregiver is available (e.g., the primary
caregiver has not been determined to be unavailable at
block 104), algorithm 100 proceeds to send a message
to notify the primary caregiver of the nurse call 20, as
indicated at block 118 of Fig. 2A. As noted above, such
notifications of nurse calls 20 may appear on the screens
of one or more of room stations 32, master station 28,
status board 50, and/or wireless communication devices
52, 54, 56, 58 carried by the primary caregiver. In this
regard, the notification of nurse call 20 may appear on
the room station 32 where the primary caregiver is de-
termined to be located by the RTLS 12 in some embod-
iments.
[0124] After the primary caregiver has been notified of
the nurse call 20 at block 118 because of their availability
as determined at block 116, algorithm 100 proceeds to
block 120 and determines whether the nurse call 20 has
been accepted by the primary caregiver. Acceptance of
the nurse call 20 by the primary caregiver indicates that
the primary caregiver will respond to the particular nurse
call 20, typically by going to the patient room from which
the nurse call 20 originated or by calling the room using
a nearby room station 32 or master station 28 or by using
the wireless communication device 52, 54, 56, 58 carried
by the caregiver. Algorithm 100 implements a timer in
connection block 120 to give the primary caregiver a
threshold amount of time, such as on the order of about
two to about ten minutes, to accept the nurse call 20. The
discussion above of software implementation of timers
is equally applicable to block 120.
[0125] If at block 120 of algorithm 100 the primary car-
egiver accepts the nurse call 20 within the relevant
threshold amount of time, algorithm 100 proceeds to
block 122, shown in Fig. 2B, to notify the master nurse

station 28 and the patient of the acceptance of the nurse
call 20. In a variant embodiment, the master nurse station
28 is notified of the primary caregiver’s acceptance of
the nurse call 20, but the patient is not notified. If the
acceptance by the primary caregiver is made using one
of devices 52, 54, 56, 58, the notification to the master
station 38 of the acceptance is routed through network
44 including through communications server 60 and
nurse call server 26 in the illustrative example. If the ac-
ceptance is made by the primary caregiver using one of
room stations 32, the notification to the master station 38
is routed through I/O board 30 and nurse call server 26
in the illustrative example. In either case, master station
28 visually indicates on its display screen that the partic-
ular nurse call 20 has been accepted. After notification
of the acceptance of the nurse call 20 at block 122, al-
gorithm proceeds back to block 102 at the beginning of
the algorithm as indicated by the circles containing the
letter "A" in Figs. 2A and 2B.
[0126] If at block 120 of algorithm 100 the primary car-
egiver does not accept the nurse call 20 within the rele-
vant threshold amount of time, or if at block 116 of algo-
rithm 100 the primary caregiver is designated as unavail-
able, algorithm 100 proceeds to block 124 as indicated
by the circles containing the letter "B" in Figs. 2A and 2B.
At block 124, algorithm 100 determines whether the sec-
ondary caregiver is available. If at block 124 algorithm
100 determines that the secondary caregiver is available
(e.g., the secondary caregiver has not been determined
to be unavailable at block 104), algorithm 100 proceeds
to send a message to notify the secondary caregiver of
the nurse call 20, as indicated at block 126 of Fig. 2B.
To reiterate, such notifications of nurse calls 20 may ap-
pear on the screens of one or more of room stations 32,
master station 28, status board 50, and/or wireless com-
munication devices 52, 54, 56, 58 carried by the second-
ary caregiver. In this regard, the notification of nurse call
20 may appear on the room station 32 where the sec-
ondary caregiver is determined to be located by the RTLS
12 in some embodiments.
[0127] After the secondary caregiver has been notified
of the nurse call 20 at block 126 because of their avail-
ability as determined at block 124, algorithm 100 pro-
ceeds to block 128 and determines whether the nurse
call 20 has been accepted by the secondary caregiver.
Acceptance of the nurse call 20 by the secondary car-
egiver indicates that the secondary caregiver will respond
to the particular nurse call 20, typically by going to the
patient room from which the nurse call 20 originated or
by calling the room using a nearby room station 32 or
master station 28 or by using the wireless communication
device 52, 54, 56, 58 carried by the caregiver. Similar to
block 120 discussed above, algorithm 100 implements a
timer in connection with block 128 to give the secondary
caregiver a threshold amount of time, such as on the
order of about two to about ten minutes, to accept the
nurse call 20. The threshold amount of time of the timer
associated with block 128 may or may not be the same
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amount of time as the timer associated with block 120 at
the option of the system programmer. The discussion
above of software implementation of timers is equally
applicable to block 128.
[0128] If at block 128 of algorithm 100 the secondary
caregiver accepts the nurse call 20 within the relevant
threshold amount of time, algorithm 100 proceeds to
block 122 to notify the master nurse station 28 and the
patient of the acceptance of the nurse call 20. In a variant
embodiment, the master nurse station 28 is notified of
the secondary caregiver’s acceptance of the nurse call
20, but the patient is not notified. If the acceptance by
the secondary caregiver is made using one of devices
52, 54, 56, 58, the notification to the master station 38 of
the acceptance is routed through network 44 including
through communications server 60 and nurse call server
26 in the illustrative example. If the acceptance by the
secondary caregiver is made using one of room stations
32, the notification to the master station 38 is routed
through I/O board 30 and nurse call server 26 in the il-
lustrative example. In either case, master station 28 vis-
ually indicates on its display screen that the particular
nurse call 20 has been accepted. After notification of the
acceptance of the nurse call 20 at block 122, algorithm
100 proceeds back to block 102 at the beginning of the
algorithm as indicated by the circles containing the letter
"A" in Figs. 2A and 2B.
[0129] If at block 128 of algorithm 100 the secondary
caregiver does not accept the nurse call 20 within the
relevant threshold amount of time or, if at block 124 of
algorithm 100 the secondary caregiver is designated as
unavailable, algorithm 100 proceeds to block 130 and
identifies the next closest caregiver to the room from
which the nurse call 20 originated. The determination re-
garding the next closest caregiver is made by nurse call
server 26 using information from RTLS 12, or the deter-
mination regarding the next closest caregiver is made by
RTLS server 46, such as in response to a request from
server 26, and then the identity of the next closest car-
egiver is communicated to server 26.
[0130] After the next closest caregiver to the room from
which the nurse call 120 originated is determined at block
130, algorithm 100 determines whether the next closest
caregiver is available as indicated at block 132. If at block
132 algorithm 100 determines that the next closest car-
egiver is available (e.g., the next closest caregiver has
not been determined to be unavailable at block 104), al-
gorithm 100 proceeds to send a message to notify the
next closest caregiver of the nurse call 20, as indicated
at block 133 of Fig. 2B. Again, such notifications of nurse
calls 20 may appear on the screens of one or more of
room stations 32, master station 28, status board 50,
and/or wireless communication devices 52, 54, 56, 58
carried by the next closest caregiver. In this regard, the
notification of nurse call 20 may appear on the room sta-
tion 32 where the next closest caregiver is determined
to be located by the RTLS 12 in some embodiments.
[0131] After the next closest caregiver has been noti-

fied of the nurse call 20 at block 133 because of their
availability as determined at block 132, algorithm 100
proceeds to block 134 and determines whether the nurse
call 20 has been accepted by the next closest caregiver.
Acceptance of the nurse call 20 by the next closest car-
egiver indicates that the next closest caregiver will re-
spond to the particular nurse call 20, typically by going
to the patient room from which the nurse call 20 originated
or by calling the room using a nearby room station 32 or
master station 28 or by using the wireless communication
device 52, 54, 56, 58 carried by the caregiver. Similar to
blocks 120, 128 discussed above, algorithm 100 imple-
ments a timer in connection with block 134 to give the
next closest caregiver a threshold amount of time, such
as on the order of about two to about ten minutes, to
accept the nurse call 20. The threshold amount of time
of the timer associated with block 134 may or may not
be the same amount of time as the timer associated with
either or both of blocks 120, 128 at the option of the sys-
tem programmer. The discussion above of software im-
plementation of timers is equally applicable to block 134.
[0132] If at block 134 of algorithm 100 the next closest
caregiver accepts the nurse call 20 within the relevant
threshold amount of time, algorithm 100 proceeds to
block 122 to notify the master nurse station 28 and the
patient of the acceptance of the nurse call 20. In a variant
embodiment, the master nurse station 28 is notified of
the secondary caregiver’s acceptance of the nurse call
20, but the patient is not notified. If the acceptance by
the next closest caregiver is made using one of devices
52, 54, 56, 58, the notification to the master station 38 of
the acceptance is routed through network 44 including
through communications server 60 and nurse call server
26 in the illustrative example. If the acceptance by the
next closest caregiver is made using one of room stations
32, the notification to the master station 38 is routed
through I/O board 30 and nurse call server 26 in the il-
lustrative example. In either case, master station 28 vis-
ually indicates on its display screen that the particular
nurse call 20 has been accepted. After notification of the
acceptance of the nurse call 20 at block 122, algorithm
100 proceeds back to block 102 at the beginning of the
algorithm 100 as indicated by the circles containing the
letter "A" in Figs. 2A and 2B.
[0133] If at block 134 of algorithm 100 the nurse call
20 is not accepted by the next closest caregiver, or if the
next closest caregiver is unavailable at block 132, algo-
rithm 100 proceeds to block 136 to determine whether a
time out or maximum number of iterations of identifying
the next closest caregiver (e.g., the subsequent next
closest caregiver after the previous next closest caregiv-
er was unavailable or did not accept the nurse call 20
within the threshold amount of time) has occurred. If at
block 136, the time out or maximum number of iterations
has not occurred, then algorithm loops back to block 130
and proceeds from there as described above with the
previous next closest caregiver being ruled out and the
subsequent next closest caregiver being the one to which
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the steps at blocks 130, 132, 133, 134 pertain. In some
embodiments, the maximum number of iterations asso-
ciated with block 136 of algorithm 100 is two or three,
although, any number of iterations greater than three is
also within the scope of the present disclosure. In some
embodiments, the time out duration associated with block
136 of algorithm 100 is about ten minutes to about 30
minutes, although a time out duration less than ten min-
utes or greater than 30 minutes is also within the scope
of the present disclosure.
[0134] If at block 136 the time out or maximum number
of iterations through blocks 130, 132, 133, 134 has oc-
curred, algorithm 100 proceeds to block 138 and a noti-
fication is provided at the master nurse station 28 that
there are no available or accepting caregivers to respond
to the particular nurse call 20. At that point the nurse at
the master nurse station 28 may call the patient room
from which the nurse call 20 originated to speak with the
patient. Alternatively or additionally, the nurse at the mas-
ter nurse station 28 may physically take some other ac-
tion, such as placing a direct call to the wireless commu-
nication device 52, 54, 56, 58 of a selected caregiver,
even if the selected caregiver has been designated as
unavailable, and order the selected caregiver to respond
to the nurse call. In either scenario, algorithm 100 pro-
ceeds back to block 102 at the beginning of the algorithm
100 as indicated by the circles containing the letter "A"
in Figs. 2A and 2B.
[0135] In some embodiments, tags 42 worn by caregiv-
ers include one or more user inputs, such as buttons or
touch sensors or the like, that are selectable to indicate
in connection with blocks 120, 128, 134 of algorithm 100
whether the caregiver is accepting or rejecting the incom-
ing nurse call 20. In such embodiments, if the user input
rejecting the incoming nurse call 20 is selected, then al-
gorithm 100 does not need to wait for the timers associ-
ated with blocks 120, 128, 134 to expire before proceed-
ing on to respective blocks 124, 130, 136. Alternatively
or additionally, in some embodiments, software loaded
on the wireless communication devices 52, 54, 56, 58
carried by the caregivers renders one or more user inputs
on the display screens of the respective device 52, 54,
56, 58 that are selectable by the caregivers to accept
and/or to reject an incoming nurse call 20. In this regard,
see U.S. Application No. 16/143,971, which is titled "Car-
egiver and Staff Information System," which was filed
September 27, 2018, which published as U.S. Patent Ap-
plication Publication No. 2019/0108908 A1. Selection of
such user inputs on the display screens of devices 52,
54, 56, 58 operate in the same manner with regard to
algorithm 100 as just described in connection with user
inputs on tags 42. Alternatively or additionally, such user
inputs for caregivers to indicate acceptance or rejection
of incoming nurse calls 20 are displayed on graphical
user interfaces (GUI’s) or display screens of room sta-
tions 32 and/or beds 16 in some embodiments.
[0136] Although certain illustrative embodiments have
been described in detail above, variations and modifica-

tions exist.
[0137] Embodiments of the invention can be described
with reference to the following numbered clauses, with
preferred features laid out in the dependent clauses:
[0138] Embodiments of the invention can be described
with reference to the following numbered clauses, with
preferred features laid out in the dependent clauses:

1. A system to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the system compris-
ing
a plurality of locating tags, each of which is worn by
a respective caregiver in the healthcare facility, each
locating tag having tag identification data (ID) stored
therein, each locating tag having a transmitter con-
figured to transmit the respective tag ID,
a plurality of transceivers mounted at fixed locations
throughout the healthcare facility, each transceiver
being configured to receive the tag ID’s from the plu-
rality of locating tags that are within a communication
range of the transceiver, each transceiver having a
transceiver ID stored therein,
a locating server communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the
transceiver ID’s transmitted by the plurality of trans-
ceivers and the locating server being configured to
determine a location of each caregiver in the health-
care facility based on the tag ID’s and the transceiver
ID’s,
a plurality of alert placement devices, at least one
alert placement device of the plurality of alert place-
ment devices being located in each of the patient
rooms of the plurality of patient rooms, each alert
placement device being configured to send an alert
call, and
a nurse call server communicatively coupled to the
plurality of alert placement devices to receive alert
calls therefrom and communicatively coupled to the
locating server,
wherein the locating server or the nurse call server
is configured to determine which caregivers of the
plurality of caregivers are unavailable to respond to
alert calls transmitted by the alert placement devices
based on a type of patient assigned to each of the
patient rooms in which each of the caregivers are
currently located as determined by the locating serv-
er.
2. The system of clause 1, further comprising a plu-
rality of portable communication devices, each port-
able communication device being carried by a re-
spective caregiver of the plurality of caregivers, and
each portable communication device being usable
by the caregivers to designate themselves as una-
vailable.
3. The system of either clause 1 or clause 2, wherein
the plurality of alert placement devices comprise pil-
low speaker units each having a nurse call button
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that is selected by a respective patient to generate
the alert call.
4. The system of any preceding clause, wherein the
plurality of alert placement devices comprise patient
beds each having a nurse call button that is selected
by a respective patient to generate the alert call.
5. The system of any preceding clause, wherein the
plurality of alert placement devices comprise patient
beds and the alert calls comprise bed status alerts
transmitted from the patient beds.
6. The system of clause 5, wherein the bed status
alert from each patient bed comprises one or more
of the following: a siderail position alert, a caster
brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
7. The system of any preceding clause, wherein the
plurality of alert placement devices comprise patient
beds including heart rate sensors and the alert calls
relate to sensed heart rate.
8. The system of any preceding clause, wherein the
plurality of alert placement devices comprise patient
beds including respiration rate sensors and the alert
calls relate to sensed respiration rate.
9. The system of any preceding clause, further com-
prising a plurality of room stations, each room station
being located in a respective patient room of the plu-
rality of patient rooms and communicatively coupled
to the nurse call server, and the room stations are
each usable to send a respective alert call.
10. The system of any preceding clause, further com-
prising portable communication devices carried by
the caregivers, each patient room having a primary
caregiver assigned thereto, and the nurse call server
sending an alert message to the portable communi-
cation device of the primary caregiver to notify the
primary caregiver of any alert calls originating from
any of the primary caregiver’s assigned patient
rooms if the primary caregiver has not been deter-
mined to be unavailable.
11. The system of clause 10, wherein each patient
room has a secondary caregiver assigned thereto
and if the primary caregiver has been determined to
be unavailable, the nurse call server sends an alert
message to the portable communication device of
the secondary caregiver to notify the secondary car-
egiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the
secondary caregiver has not been determined to be
unavailable.
12. The system of clause 11, wherein if the second-
ary caregiver has also been determined to be una-
vailable, the nurse call server sends an alert mes-
sage to the portable communication device of a clos-
est caregiver, other than the primary and secondary
caregiver, determined by the locating server to be
closest to the patient room from which a respective
alert call has originated if the closest caregiver has

not been determined to be unavailable.
13. The system of clause 12, wherein if the closest
caregiver has also been determined to be unavaila-
ble, the nurse call server sends an alert message to
the portable communication device of a next closest
caregiver, other than the primary and secondary car-
egiver, determined by the locating server to be next
closest to the patient room from which a respective
alert call has originated if the next closest caregiver
has not been determined to be unavailable.
14. The system of any preceding clause, wherein
the nurse call server or the locating server is config-
ured also to designate caregivers as unavailable
based on a qualification of the respective caregiver
or the role of the respective caregiver.
15. The system of any preceding clause, wherein
the nurse call server or the locating server is config-
ured also to designate caregivers as unavailable
based on a distance between the respective caregiv-
er and the patient room in which a respective alert
call has originated exceeding a distance threshold.
16. The system of any preceding clause, wherein
the plurality of transceivers and the plurality of locat-
ing tags communicate via ultra-wideband (UWB) sig-
nals.
17. The system of clause 16, wherein the location of
the plurality of locating tags is determined by the lo-
cating server using two way ranging and/or time dif-
ference of arrival (TDOA) techniques.
18. The system of either clause 16 or clause 17,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
19. The system of clause 18, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
20. The system of any preceding clause, wherein
the nurse call server or locating server is further con-
figured to designate caregivers as unavailable if the
caregivers are located in predetermined non-patient
room areas of the healthcare facility, wherein the pre-
determined non-patient room areas of the hospital
include bathrooms.
21. A system to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the system compris-
ing
a plurality of locating tags, each of which is worn by
a respective caregiver in the healthcare facility, each
locating tag having tag identification data (ID) stored
therein, each locating tag having a transmitter con-
figured to transmit the respective tag ID,
a plurality of transceivers mounted at fixed locations
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throughout the healthcare facility, each transceiver
being configured to receive the tag ID’s from the plu-
rality of locating tags that are within a communication
range of the transceiver, each transceiver having a
transceiver ID stored therein,
a locating server communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the
transceiver ID’s transmitted by the plurality of trans-
ceivers and the locating server being configured to
determine a location of each caregiver in the health-
care facility based on the tag ID’s and the transceiver
ID’s,
a plurality of alert placement devices, at least one
alert placement device of the plurality of alert place-
ment devices being located in each of the patient
rooms of the plurality of patient rooms, each alert
placement device being configured to send an alert
call,
a plurality of patient detectors, each patient detector
being located in a respective patient room of the plu-
rality of patient rooms and configured to detect a
presence of a patient in the respective patient room,
each patient detector being configured to send a pa-
tient presence signal, and
a nurse call server communicatively coupled to the
plurality of alert placement devices to receive alert
calls therefrom and coupled to the plurality of patient
detectors, the nurse call server being communica-
tively coupled to the locating server,
wherein the locating server or the nurse call server
is configured to determine which caregivers of the
plurality of caregivers are unavailable to respond to
alert calls transmitted by the alert placement devices
based on a type of room in which each of the car-
egivers are located as determined by the locating
server but the caregivers are only designated as un-
available if the respective patient detectors also de-
tect that the patients are located in the patient rooms
with the caregivers.
22. The system of clause 21, further comprising a
plurality of portable communication devices, each
portable communication device being carried by a
respective caregiver of the plurality of caregivers,
and each portable communication device being us-
able by the caregivers to designate themselves as
unavailable.
23. The system of either clause 21 or clause 22,
wherein the plurality of alert placement devices com-
prise pillow speaker units each having a nurse call
button that is selected by a respective patient to gen-
erate the alert call.
24. The system of any one of clauses 21 to 23, where-
in the plurality of alert placement devices comprise
patient beds each having a nurse call button that is
selected by a respective patient to generate the alert
call.
25. The system of any one of clauses 21 to 24, where-
in the plurality of alert placement devices comprise

patient beds and the alert calls comprise bed status
alerts transmitted from the patient beds.
26. The system of clause 25, wherein the bed status
alert from each patient bed comprises one or more
of the following: a siderail position alert, a caster
brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
27. The system of clause 26, wherein the plurality of
alert placement devices comprise patient beds in-
cluding heart rate sensors and the alert calls relate
to sensed heart rate.
28. The system of clause 27, wherein the plurality of
alert placement devices comprise patient beds in-
cluding respiration rate sensors and the alert calls
relate to sensed respiration rate.
29. The system of clause 28, further comprising a
plurality of room stations, each room station being
located in a respective patient room of the plurality
of patient rooms and communicatively coupled to the
nurse call server, and the room stations are each
usable to send a respective alert call.
30. The system of clause 29, further comprising port-
able communication devices carried by the caregiv-
ers, each patient room having a primary caregiver
assigned thereto, and the nurse call server sending
an alert message to the portable communication de-
vice of the primary caregiver to notify the primary
caregiver of any alert calls originating from any of
the primary caregiver’s assigned patient rooms if the
primary caregiver has not been determined to be un-
available.
31. The system of clause 30, wherein each patient
room has a secondary caregiver assigned thereto
and if the primary caregiver has been determined to
be unavailable, the nurse call server sends an alert
message to the portable communication device of
the secondary caregiver to notify the secondary car-
egiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the
secondary caregiver has not been determined to be
unavailable.
32. The system of clause 31, wherein if the second-
ary caregiver has also been determined to be una-
vailable, the nurse call server sends an alert mes-
sage to the portable communication device of a clos-
est caregiver, other than the primary and secondary
caregiver, determined by the locating server to be
closest to the patient room from which a respective
alert call has originated if the closest caregiver has
not been determined to be unavailable.
33. The system of clause 32, wherein if the closest
caregiver has also been determined to be unavaila-
ble, the nurse call server sends an alert message to
the portable communication device of a next closest
caregiver, other than the primary and secondary car-
egiver, determined by the locating server to be next
closest to the patient room from which a respective
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alert call has originated if the next closest caregiver
has not been determined to be unavailable.
34. The system of any one of clauses 21 to 33, where-
in the nurse call server or the locating server is con-
figured also to designate caregivers as unavailable
based on a qualification of the respective caregiver
or the role of the respective caregiver.
35. The system of clause 34, wherein the nurse call
server or the locating server is configured also to
designate caregivers as unavailable based on a dis-
tance between the respective caregiver and the pa-
tient room in which a respective alert call has origi-
nated exceeding a distance threshold.
36. The system of clause 35, wherein the plurality of
transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
37. The system of clause 36, wherein the location of
the plurality of locating tags is determined by the lo-
cating server using two way ranging and/or time dif-
ference of arrival (TDOA) techniques.
38. The system of either clause 36 or clause 37,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
39. The system of clause 38, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
40. The system of any one of clauses 21 to 39, where-
in the nurse call server or locating server is further
configured to designate caregivers as unavailable if
the caregivers are located in predetermined non-pa-
tient room areas of the healthcare facility, wherein
the predetermined non-patient room areas of the
hospital include bathrooms.
41. The system of clause 40, wherein the patient
detectors comprise one or more sensors included in
respective patient beds located in the corresponding
patient rooms.
42. The system of clause 41, wherein the one or
more sensors comprise one or more weight sensors
that detect a weight of the patient when the patient
is supported on the patient bed.
43. A system to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the system compris-
ing
a plurality of locating tags, each of which is worn by
a respective caregiver and a respective patient in
the healthcare facility, each locating tag having tag
identification data (ID) stored therein, each locating
tag having a transmitter configured to transmit the
respective tag ID,
a plurality of transceivers mounted at fixed locations

throughout the healthcare facility, each transceiver
being configured to receive the tag ID’s from the plu-
rality of locating tags that are within a communication
range of the transceiver, each transceiver having a
transceiver ID stored therein,
a locating server communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the
transceiver ID’s transmitted by the plurality of trans-
ceivers and the locating server being configured to
determine a location of each caregiver and each pa-
tient in the healthcare facility based on the tag ID’s
and the transceiver ID’s,
a plurality of alert placement devices, at least one
alert placement device of the plurality of alert place-
ment devices being located in each of the patient
rooms of the plurality of patient rooms, each alert
placement device being configured to send an alert
call, and
a nurse call server communicatively coupled to the
plurality of alert placement devices to receive alert
calls therefrom and communicatively coupled to the
locating server,
wherein the locating server or the nurse call server
is configured to determine which caregivers of the
plurality of caregivers are unavailable to respond to
alert calls transmitted by the alert placement devices
based on a type of room in which each of the car-
egivers are located as determined by the locating
server but the caregivers are only designated as un-
available if the respective patients are also deter-
mined by the locating server to be located in the pa-
tient rooms with the caregivers.
44. The system of clause 43, further comprising a
plurality of portable communication devices, each
portable communication device being carried by a
respective caregiver of the plurality of caregivers,
and each portable communication device being us-
able by the caregivers to designate themselves as
unavailable.
45. The system of either clause 43 or clause 44,
wherein the plurality of alert placement devices com-
prise pillow speaker units each having a nurse call
button that is selected by a respective patient to gen-
erate the alert call.
46. The system of any one of clauses 43 to 45, where-
in the plurality of alert placement devices comprise
patient beds each having a nurse call button that is
selected by a respective patient to generate the alert
call.
47. The system of clause 46, wherein the plurality of
alert placement devices comprise patient beds and
the alert calls comprise bed status alerts transmitted
from the patient beds.
48. The system of clause 47, wherein the bed status
alert from each patient bed comprises one or more
of the following: a siderail position alert, a caster
brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
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angle alert, or a bed height alert.
49. The system of any one of clauses 43 to 48, where-
in the plurality of alert placement devices comprise
patient beds including heart rate sensors and the
alert calls relate to sensed heart rate.
50. The system of clause 49, wherein the plurality of
alert placement devices comprise patient beds in-
cluding respiration rate sensors and the alert calls
relate to sensed respiration rate.
51. The system of clause 50, further comprising a
plurality of room stations, each room station being
located in a respective patient room of the plurality
of patient rooms and communicatively coupled to the
nurse call server, and the room stations are each
usable to send a respective alert call.
52. The system of clause 51, further comprising port-
able communication devices carried by the caregiv-
ers, each patient room having a primary caregiver
assigned thereto, and the nurse call server sending
an alert message to the portable communication de-
vice of the primary caregiver to notify the primary
caregiver of any alert calls originating from any of
the primary caregiver’s assigned patient rooms if the
primary caregiver has not been determined to be un-
available.
53. The system of clause 52, wherein each patient
room has a secondary caregiver assigned thereto
and if the primary caregiver has been determined to
be unavailable, the nurse call server sends an alert
message to the portable communication device of
the secondary caregiver to notify the secondary car-
egiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the
secondary caregiver has not been determined to be
unavailable.
54. The system of clause 53, wherein if the second-
ary caregiver has also been determined to be una-
vailable, the nurse call server sends an alert mes-
sage to the portable communication device of a clos-
est caregiver, other than the primary and secondary
caregiver, determined by the locating server to be
closest to the patient room from which a respective
alert call has originated if the closest caregiver has
not been determined to be unavailable.
55. The system of clause 54, wherein if the closest
caregiver has also been determined to be unavaila-
ble, the nurse call server sends an alert message to
the portable communication device of a next closest
caregiver, other than the primary and secondary car-
egiver, determined by the locating server to be next
closest to the patient room from which a respective
alert call has originated if the next closest caregiver
has not been determined to be unavailable.
56. The system of any one of clauses 43 to 55, where-
in the nurse call server or the locating server is con-
figured also to designate caregivers as unavailable
based on a qualification of the respective caregiver
or the role of the respective caregiver.

57. The system of clause 56, wherein the nurse call
server or the locating server is configured also to
designate caregivers as unavailable based on a dis-
tance between the respective caregiver and the pa-
tient room in which a respective alert call has origi-
nated exceeding a distance threshold.
58. The system of clause 57, wherein the plurality of
transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
59. The system of clause 58, wherein the location of
the plurality of locating tags is determined by the lo-
cating server using two way ranging and/or time dif-
ference of arrival (TDOA) techniques.
60. The system of either clause 58 or clause 59,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
61. The system of clause 60, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
62. The system of any one of clauses 43 to 61, where-
in the nurse call server or locating server is further
configured to designate caregivers as unavailable if
the caregivers are located in predetermined non-pa-
tient room areas of the healthcare facility, wherein
the predetermined non-patient room areas of the
hospital include bathrooms.
63. A system to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the system compris-
ing
a plurality of locating tags, each of which is worn by
a respective caregiver in the healthcare facility, each
locating tag having tag identification data (ID) stored
therein, each locating tag having a transmitter con-
figured to transmit the respective tag ID,
a plurality of transceivers mounted at fixed locations
throughout the healthcare facility, each transceiver
being configured to receive the tag ID’s from the plu-
rality of locating tags that are within a communication
range of the transceiver, each transceiver having a
transceiver ID stored therein,
a locating server communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the
transceiver ID’s transmitted by the plurality of trans-
ceivers and the locating server being configured to
determine a location of each caregiver in the health-
care facility based on the tag ID’s and the transceiver
ID’s,
a plurality of alert placement devices, at least one
alert placement device of the plurality of alert place-
ment devices being located in each of the patient
rooms of the plurality of patient rooms, each alert
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placement device being configured to send an alert
call, and
a nurse call server communicatively coupled to the
plurality of alert placement devices to receive alert
calls therefrom and communicatively coupled to the
locating server,
wherein the locating server or the nurse call server
is configured to determine which caregivers of the
plurality of caregivers are unavailable to respond to
alert calls transmitted by the alert placement devices
based on a type of room in which each of the car-
egivers are located as determined by the locating
server but only after the respective caregivers have
been located in the respective patient rooms for a
threshold period of time.
64. The system of clause 63, further comprising a
plurality of portable communication devices, each
portable communication device being carried by a
respective caregiver of the plurality of caregivers,
and each portable communication device being us-
able by the caregivers to designate themselves as
unavailable.
65. The system of either clause 63 or clause 64,
wherein the plurality of alert placement devices com-
prise pillow speaker units each having a nurse call
button that is selected by a respective patient to gen-
erate the alert call.
66. The system of any one of clauses 63 to 65, where-
in the plurality of alert placement devices comprise
patient beds each having a nurse call button that is
selected by a respective patient to generate the alert
call.
67. The system of clause 66, wherein the plurality of
alert placement devices comprise patient beds and
the alert calls comprise bed status alerts transmitted
from the patient beds.
68. The system of clause 67, wherein the bed status
alert from each patient bed comprises one or more
of the following: a siderail position alert, a caster
brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
69. The system of clause 68, wherein the plurality of
alert placement devices comprise patient beds in-
cluding heart rate sensors and the alert calls relate
to sensed heart rate.
70. The system of clause 69, wherein the plurality of
alert placement devices comprise patient beds in-
cluding respiration rate sensors and the alert calls
relate to sensed respiration rate.
71. The system of clause 70, further comprising a
plurality of room stations, each room station being
located in a respective patient room of the plurality
of patient rooms and communicatively coupled to the
nurse call server, and the room stations are each
usable to send a respective alert call.
72. The system of clause 71, further comprising port-
able communication devices carried by the caregiv-

ers, each patient room having a primary caregiver
assigned thereto, and the nurse call server sending
an alert message to the portable communication de-
vice of the primary caregiver to notify the primary
caregiver of any alert calls originating from any of
the primary caregiver’s assigned patient rooms if the
primary caregiver has not been determined to be un-
available.
73. The system of clause 72, wherein each patient
room has a secondary caregiver assigned thereto
and if the primary caregiver has been determined to
be unavailable, the nurse call server sends an alert
message to the portable communication device of
the secondary caregiver to notify the secondary car-
egiver of any alert calls originating from any of the
secondary caregiver’s assigned patient rooms if the
secondary caregiver has not been determined to be
unavailable.
74. The system of clause 73, wherein if the second-
ary caregiver has also been determined to be una-
vailable, the nurse call server sends an alert mes-
sage to the portable communication device of a clos-
est caregiver, other than the primary and secondary
caregiver, determined by the locating server to be
closest to the patient room from which a respective
alert call has originated if the closest caregiver has
not been determined to be unavailable.
75. The system of clause 74, wherein if the closest
caregiver has also been determined to be unavaila-
ble, the nurse call server sends an alert message to
the portable communication device of a next closest
caregiver, other than the primary and secondary car-
egiver, determined by the locating server to be next
closest to the patient room from which a respective
alert call has originated if the next closest caregiver
has not been determined to be unavailable.
76. The system of any one of clauses 63 to 75, where-
in the nurse call server or the locating server is con-
figured also to designate caregivers as unavailable
based on a qualification of the respective caregiver
or the role of the respective caregiver.
77. The system of clause 76, wherein the nurse call
server or the locating server is configured also to
designate caregivers as unavailable based on a dis-
tance between the respective caregiver and the pa-
tient room in which a respective alert call has origi-
nated exceeding a distance threshold.
78. The system of clause 77, wherein the plurality of
transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
79. The system of clause 78, wherein the location of
the plurality of locating tags is determined by the lo-
cating server using two way ranging and/or time dif-
ference of arrival (TDOA) techniques.
80. The system of either clause 78 or clause 79,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
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locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
81. The system of clause 80, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
82. The system of any one of clauses 63 to 81, where-
in the nurse call server or locating server is further
configured to designate caregivers as unavailable if
the caregivers are located in predetermined non-pa-
tient room areas of the healthcare facility, wherein
the predetermined non-patient room areas of the
hospital include bathrooms.
83. A method to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the method compris-
ing
transmitting tag identification data (tag ID’s) from a
transmitter of a plurality of locating tags, each of
which is worn by a respective caregiver in the health-
care facility,
at a plurality of transceivers mounted at fixed loca-
tions throughout the healthcare facility, receiving the
tag ID’s from the plurality of locating tags that are
within a communication range of the respective
transceiver, each transceiver having a transceiver
ID stored therein,
at a locating server communicatively coupled to the
plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of
transceivers
determining at the locating server a location of each
caregiver in the healthcare facility based on the tag
ID’s and the transceiver ID’s,
sending one or more alert calls from a plurality of
alert placement devices, at least one alert placement
device of the plurality of alert placement devices be-
ing located in each of the patient rooms of the plu-
rality of patient rooms,
at a nurse call server communicatively coupled to
the plurality of alert placement devices and commu-
nicatively coupled to the locating server, receiving
the alert calls from the alert placement devices, and
at the locating server or the nurse call server, deter-
mining which caregivers of the plurality of caregivers
are unavailable to respond to alert calls transmitted
by the alert placement devices based on a type of
patient assigned to each of the patient rooms in
which each of the caregivers are currently located
as determined by the locating server.
84. The method of clause 83, further comprising re-
ceiving from a plurality of portable communication
devices, each of which is carried by a respective car-
egiver of the plurality of caregivers, a message sent
by the caregivers to designate themselves as una-
vailable.

85. The method of either clause 83 or clause 84,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a pillow speaker unit.
86. The method of any one of clauses 83 to 85,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a patient bed.
87. The method of clause 86, wherein sending one
or more alert calls from the plurality of alert place-
ment devices comprises transmitting one or more
bed status alerts from a patient bed.
88. The method of clause 87, wherein the one or
more bed status alerts from the patient bed compris-
es one or more of the following: a siderail position
alert, a caster brake alert, a mattress alert, a bed lift
system alert, a bed component temperature alert, a
head of bed angle alert, or a bed height alert.
89. The method of any one of clauses 83 to 88,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises sending
an alert related to sensed heart rate from a patient
bed including a heart rate sensor.
90. The method of clause 89, wherein sending one
or more alert calls from the plurality of alert place-
ment devices comprises sending an alert related to
sensed respiration rate from a patient bed including
a respiration rate sensor.
91. The method of clause 90, wherein sending one
or more alert calls from the plurality of alert place-
ment devices comprises sending an alert from a
room station of a plurality of room stations, each
room station being located in a respective patient
room of the plurality of patient rooms and communi-
catively coupled to the nurse call server.
92. The method of clause 91, further comprising as-
signing to each patient room a primary caregiver and
sending an alert message from the nurse call server
to a portable communication device of the primary
caregiver to notify the primary caregiver of any alert
calls originating from any of the primary caregiver’s
assigned patient rooms if the primary caregiver has
not been determined to be unavailable.
93. The method of clause 92, further comprising as-
signing to each patient room a secondary caregiver
and, if the primary caregiver has been determined
to be unavailable, sending an alert message from
the nurse call server to a portable communication
device of the secondary caregiver to notify the sec-
ondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient
rooms if the secondary caregiver has not been de-
termined to be unavailable.
94. The method of clause 93, wherein if the second-
ary caregiver has also been determined to be una-
vailable, sending an alert message from the nurse
call server to a portable communication device of a
closest caregiver, other than the primary and sec-
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ondary caregiver, as determined by the locating
server to be closest to the patient room from which
a respective alert call has originated if the closest
caregiver has not been determined to be unavaila-
ble.
95. The method of clause 94, wherein if the closest
caregiver has also been determined to be unavaila-
ble, sending an alert message from the nurse call
server to the portable communication device of a
next closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be next closest to the patient room from
which a respective alert call has originated if the next
closest caregiver has not been determined to be un-
available.
96. The method of any one of clauses 83 to 95, further
comprising, with the nurse call server or the locating
server, designating one or more caregivers as una-
vailable based on a qualification of the respective
caregiver or the role of the respective caregiver.
97. The method of clause 96, further comprising, with
the nurse call server or the locating server, desig-
nating one or more caregivers as unavailable based
on a distance between the respective caregiver and
the patient room in which a respective alert call has
originated exceeding a distance threshold.
98. The method of clause 97, wherein the plurality
of transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
99. The method of clause 98, wherein the location
of the plurality of locating tags is determined by the
locating server using two way ranging and/or time
difference of arrival (TDOA) techniques.
100. The method of either clause 98 or clause 99,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
101. The method of clause 100, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
102. The method of any one of clauses 83 to 101,
further comprising, with the nurse call server or lo-
cating server, designating one or more caregivers
as unavailable if the caregivers are located in pre-
determined non-patient room areas of the healthcare
facility, wherein the predetermined non-patient room
areas of the hospital include bathrooms.
103. A method to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the method compris-
ing
transmitting tag identification data (tag ID’s) from a
transmitter of a plurality of locating tags, each of

which is worn by a respective caregiver in the health-
care facility,
at a plurality of transceivers mounted at fixed loca-
tions throughout the healthcare facility, receiving the
tag ID’s from the plurality of locating tags that are
within a communication range of the respective
transceiver, each transceiver having a transceiver
ID stored therein,
at a locating server communicatively coupled to the
plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of
transceivers,
determining at the locating server a location of each
caregiver in the healthcare facility based on the tag
ID’s and the transceiver ID’s,
sending one or more alert calls from a plurality of
alert placement devices, at least one alert placement
device of the plurality of alert placement devices be-
ing located in each of the patient rooms of the plu-
rality of patient rooms,
with a plurality of patient detectors, detecting a pres-
ence of a patient in one or more patient rooms of the
plurality of patient rooms and sending a patient pres-
ence signal from one or more of the plurality of patient
detectors, each patient detector being located in a
respective patient room of the plurality of patient
rooms,
at a nurse call server communicatively coupled to (i)
the plurality of alert placement devices, (ii) the plu-
rality of patient detectors, and (iii) the locating server,
receiving the alert calls from the alert placement de-
vices and receiving the patient presence signals from
one or more of the plurality of patient detectors, and
at the locating server or the nurse call server, deter-
mining which caregivers of the plurality of caregivers
are unavailable to respond to alert calls transmitted
by the alert placement devices based on a type of
room in which each of the caregivers are located as
determined by the locating server but the caregivers
are only designated as unavailable if the respective
patient detectors also detect that the patients are
located in the patient rooms with the caregivers.
104. The method of clause 103, further comprising
receiving from a plurality of portable communication
devices, each of which is carried by a respective car-
egiver of the plurality of caregivers, a message sent
by the caregivers to designate themselves as una-
vailable.
105. The method of either clause 103 or clause 104,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a pillow speaker unit.
106. The method of any one of clauses 103 to 105,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a patient bed.
107. The method of clause 106, wherein sending
one or more alert calls from the plurality of alert place-
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ment devices comprises transmitting one or more
bed status alerts from a patient bed.
108. The method of clause 107, wherein the bed
status alert from the patient bed comprises one or
more of the following: a siderail position alert, a cast-
er brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
109. The method of clause 108, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert related to
sensed heart rate from a patient bed including a heart
rate sensor.
110. The method of clause 109, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert related to
sensed respiration rate from a patient bed including
a respiration rate sensor.
111. The method of clause 110, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert from a
room station of a plurality of room stations, each
room station being located in a respective patient
room of the plurality of patient rooms and communi-
catively coupled to the nurse call server.
112. The method of any one of clauses 103 to 111,
further comprising assigning to each patient room a
primary caregiver and sending an alert message
from the nurse call server to a portable communica-
tion device of the primary caregiver to notify the pri-
mary caregiver of any alert calls originating from any
of the primary caregiver’s assigned patient rooms if
the primary caregiver has not been determined to be
unavailable.
113. The method of clause 112, further comprising
assigning to each patient room a secondary caregiv-
er and, if the primary caregiver has been determined
to be unavailable, sending an alert message from
the nurse call server to a portable communication
device of the secondary caregiver to notify the sec-
ondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient
rooms if the secondary caregiver has not been de-
termined to be unavailable.
114. The method of clause 113, wherein if the sec-
ondary caregiver has also been determined to be
unavailable, sending an alert message from the
nurse call server to a portable communication device
of a closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be closest to the patient room from which
a respective alert call has originated if the closest
caregiver has not been determined to be unavaila-
ble.
115. The method of clause 114, wherein if the closest
caregiver has also been determined to be unavaila-
ble, sending an alert message from the nurse call
server to the portable communication device of a

next closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be next closest to the patient room from
which a respective alert call has originated if the next
closest caregiver has not been determined to be un-
available.
116. The method of clause 115, further comprising,
with the nurse call server or the locating server, des-
ignating one or more caregivers as unavailable
based on a qualification of the respective caregiver
or the role of the respective caregiver.
117. The method of clause 116, further comprising,
with the nurse call server or the locating server, des-
ignating one or more caregivers as unavailable
based on a distance between the respective caregiv-
er and the patient room in which a respective alert
call has originated exceeding a distance threshold.
118. The method of clause 117, wherein the plurality
of transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
119. The method of clause 118, wherein the location
of the plurality of locating tags is determined by the
locating server using two way ranging and/or time
difference of arrival (TDOA) techniques.
120. The method of either clause 118 or clause 119,
wherein the locating server uses signals from only a
subset of the plurality of transceivers to determine
the location of each locating tag of the plurality of
locating tags, the subset being determined based on
signal strength of UWB signals between the trans-
ceivers and the respective locating tag.
121. The method of clause 120, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
122. The method of any one of clauses 103 to 121,
further comprising, with the nurse call server or lo-
cating server, designating one or more caregivers
as unavailable if the caregivers are located in pre-
determined non-patient room areas of the healthcare
facility, wherein the predetermined non-patient room
areas of the hospital include bathrooms.
123. The method of clause 122, wherein the patient
detectors comprise one or more sensors included in
respective patient beds located in the corresponding
patient rooms.
124. The method of clause 123, wherein the one or
more sensors comprise one or more weight sensors
that detect a weight of the patient when the patient
is supported on the patient bed.
125. A method to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the method compris-
ing
transmitting tag identification data (tag ID’s) from a
transmitter of a plurality of locating tags, each of
which is worn by a respective caregiver and a re-
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spective patient in the healthcare facility,
at a plurality of transceivers mounted at fixed loca-
tions throughout the healthcare facility, receiving the
tag ID’s from the plurality of locating tags that are
within a communication range of the transceiver,
each transceiver having a transceiver ID stored
therein,
at a locating server communicatively coupled to the
plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of
transceivers,
determining at the locating server a location of each
caregiver and each patient in the healthcare facility
based on the tag ID’s and the transceiver ID’s,
sending one or more alert calls from a plurality of
alert placement devices, at least one alert placement
device of the plurality of alert placement devices be-
ing located in each of the patient rooms of the plu-
rality of patient rooms, and
at a nurse call server communicatively coupled to
the plurality of alert placement devices and commu-
nicatively coupled to the locating server, receiving
the alert calls from the alert placement devices, and
at the locating server or the nurse call server, deter-
mining which caregivers of the plurality of caregivers
are unavailable to respond to alert calls transmitted
by the alert placement devices based on a type of
room in which each of the caregivers are located as
determined by the locating server but the caregivers
are only designated as unavailable if the respective
patients are also determined by the locating server
to be located in the patient rooms with the caregivers.
126. The method of clause 125, further comprising
receiving from a plurality of portable communication
devices, each of which is carried by a respective car-
egiver of the plurality of caregivers, a message sent
by the caregivers to designate themselves as una-
vailable.
127. The method of either clause 125 or clause 126,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a pillow speaker unit.
128. The method of any one of clauses 125 to 127,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a patient bed.
129. The method of clause 128, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises transmitting one or more
bed status alerts from a patient bed.
130. The method of clause 129, wherein the bed
status alert from the patient bed comprises one or
more of the following: a siderail position alert, a cast-
er brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
131. The method of clause 130, wherein sending
one or more alert calls from the plurality of alert place-

ment devices comprises sending an alert related to
sensed heart rate from a patient bed including a heart
rate sensor.
132. The method of clause 131, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert related to
sensed respiration rate from a patient bed including
a respiration rate sensor.
133. The method of clause 132, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert from a
room station of a plurality of room stations, each
room station being located in a respective patient
room of the plurality of patient rooms and communi-
catively coupled to the nurse call server.
134. The method of clause 133, further comprising
assigning to each patient room a primary caregiver
and sending an alert message from the nurse call
server to a portable communication device of the pri-
mary caregiver to notify the primary caregiver of any
alert calls originating from any of the primary car-
egiver’s assigned patient rooms if the primary car-
egiver has not been determined to be unavailable.
135. The method of clause 134, further comprising
assigning to each patient room a secondary caregiv-
er and, if the primary caregiver has been determined
to be unavailable, sending an alert message from
the nurse call server to a portable communication
device of the secondary caregiver to notify the sec-
ondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient
rooms if the secondary caregiver has not been de-
termined to be unavailable.
136. The method of clause 135, wherein if the sec-
ondary caregiver has also been determined to be
unavailable, sending an alert message from the
nurse call server to a portable communication device
of a closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be closest to the patient room from which
a respective alert call has originated if the closest
caregiver has not been determined to be unavaila-
ble.
137. The method of clause 136, wherein if the closest
caregiver has also been determined to be unavaila-
ble, sending an alert message from the nurse call
server to the portable communication device of a
next closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be next closest to the patient room from
which a respective alert call has originated if the next
closest caregiver has not been determined to be un-
available.
138. The method of any one of clauses 125 to 137,
further comprising, with the nurse call server or the
locating server, designating one or more caregivers
as unavailable based on a qualification of the respec-
tive caregiver or the role of the respective caregiver.
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139. The method of clause 138, further comprising,
with the nurse call server or the locating server, des-
ignating one or more caregivers as unavailable
based on a distance between the respective caregiv-
er and the patient room in which a respective alert
call has originated exceeding a distance threshold.
140. The method of clause 139, wherein the plurality
of transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
141. The method of clause 140, wherein the location
of the plurality of locating tags is determined by the
locating server using two way ranging and/or time
difference of arrival (TDOA) techniques.
142. The method of clause 141, wherein the locating
server uses signals from only a subset of the plurality
of transceivers to determine the location of each lo-
cating tag of the plurality of locating tags, the subset
being determined based on signal strength of UWB
signals between the transceivers and the respective
locating tag.
143. The method of clause 142, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
144. The method of any one of clauses 125 to 143,
further comprising, with the nurse call server or lo-
cating server, designating one or more caregivers
as unavailable if the caregivers are located in pre-
determined non-patient room areas of the healthcare
facility, wherein the predetermined non-patient room
areas of the hospital include bathrooms.
145. A method to determine caregiver availability for
responding to alert calls in a healthcare facility hav-
ing a plurality of patient rooms, the method compris-
ing
transmitting tag identification data (tag ID’s) from a
transmitter of a plurality of locating tags, each of
which is worn by a respective caregiver in the health-
care facility,
at a plurality of transceivers mounted at fixed loca-
tions throughout the healthcare facility, receiving the
tag ID’s from the plurality of locating tags that are
within a communication range of the respective
transceiver, each transceiver having a transceiver
ID stored therein,
at a locating server communicatively coupled to the
plurality of transceivers, receiving the tag ID’s and
the transceiver ID’s transmitted by the plurality of
transceivers,
determining at the locating server a location of each
caregiver in the healthcare facility based on the tag
ID’s and the transceiver ID’s,
sending one or more alert calls from a plurality of
alert placement devices, at least one alert placement
device of the plurality of alert placement devices be-
ing located in each of the patient rooms of the plu-
rality of patient rooms,

at a nurse call server communicatively coupled to
the plurality of alert placement devices and commu-
nicatively coupled to the locating server, receiving
the alert calls from the alert placement devices, and
at the locating server or the nurse call server, deter-
mining which caregivers of the plurality of caregivers
are unavailable to respond to alert calls transmitted
by the alert placement devices based on a type of
room in which each of the caregivers are located as
determined by the locating server but only after the
respective caregivers have been located in the re-
spective patient rooms for a threshold period of time.
146. The method of clause 145, further comprising
receiving from a plurality of portable communication
devices, each of which is carried by a respective car-
egiver of the plurality of caregivers, a message sent
by the caregivers to designate themselves as una-
vailable.
147. The method of either clause 145 or clause 146,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a pillow speaker unit.
148. The method of any one of clauses 145 to 147,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises selecting
a nurse call button of a patient bed.
149. The method of clause 148, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises transmitting one or more
bed status alerts from a patient bed.
150. The method of clause 149, wherein the bed
status alert from the patient bed comprises one or
more of the following: a siderail position alert, a cast-
er brake alert, a mattress alert, a bed lift system alert,
a bed component temperature alert, a head of bed
angle alert, or a bed height alert.
151. The method of any one of clauses 145 to 150,
wherein sending one or more alert calls from the plu-
rality of alert placement devices comprises sending
an alert related to sensed heart rate from a patient
bed including a heart rate sensor.
152. The method of clause 151, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert related to
sensed respiration rate from a patient bed including
a respiration rate sensor.
153. The method of clause 152, wherein sending
one or more alert calls from the plurality of alert place-
ment devices comprises sending an alert from a
room station of a plurality of room stations, each
room station being located in a respective patient
room of the plurality of patient rooms and communi-
catively coupled to the nurse call server. 154.
154. The method of clause 153, further comprising
assigning to each patient room a primary caregiver
and sending an alert message from the nurse call
server to a portable communication device of the pri-
mary caregiver to notify the primary caregiver of any
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alert calls originating from any of the primary car-
egiver’s assigned patient rooms if the primary car-
egiver has not been determined to be unavailable.
155. The method of clause 154, further comprising
assigning to each patient room a secondary caregiv-
er and, if the primary caregiver has been determined
to be unavailable, sending an alert message from
the nurse call server to a portable communication
device of the secondary caregiver to notify the sec-
ondary caregiver of any alert calls originating from
any of the secondary caregiver’s assigned patient
rooms if the secondary caregiver has not been de-
termined to be unavailable.
156. The method of clause 155, wherein if the sec-
ondary caregiver has also been determined to be
unavailable, sending an alert message from the
nurse call server to a portable communication device
of a closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be closest to the patient room from which
a respective alert call has originated if the closest
caregiver has not been determined to be unavaila-
ble.
157. The method of clause 156, wherein if the closest
caregiver has also been determined to be unavaila-
ble, sending an alert message from the nurse call
server to the portable communication device of a
next closest caregiver, other than the primary and
secondary caregiver, as determined by the locating
server to be next closest to the patient room from
which a respective alert call has originated if the next
closest caregiver has not been determined to be un-
available.
158. The method of any one of clauses 145 to 157,
further comprising, with the nurse call server or the
locating server, designating one or more caregivers
as unavailable based on a qualification of the respec-
tive caregiver or the role of the respective caregiver.
159. The method of clause 158, further comprising,
with the nurse call server or the locating server, des-
ignating one or more caregivers as unavailable
based on a distance between the respective caregiv-
er and the patient room in which a respective alert
call has originated exceeding a distance threshold.
160. The method of clause 159, wherein the plurality
of transceivers and the plurality of locating tags com-
municate via ultra-wideband (UWB) signals.
161. The method of clause 160, wherein the location
of the plurality of locating tags is determined by the
locating server using two way ranging and/or time
difference of arrival (TDOA) techniques.
162. The method of clause 161, wherein the locating
server uses signals from only a subset of the plurality
of transceivers to determine the location of each lo-
cating tag of the plurality of locating tags, the subset
being determined based on signal strength of UWB
signals between the transceivers and the respective
locating tag.

163. The method of clause 162, wherein the subset
comprises at least three transceivers from the plu-
rality of transceivers having highest signal strength
values as compared to others of the plurality of trans-
ceivers.
164. The method of clause 145, further comprising,
with the nurse call server or locating server, desig-
nating one or more caregivers as unavailable if the
caregivers are located in predetermined non-patient
room areas of the healthcare facility, wherein the pre-
determined non-patient room areas of the hospital
include bathrooms.

Claims

1. A system to determine caregiver availability for re-
sponding to alert calls in a healthcare facility having
a plurality of patient rooms, the system comprising
a plurality of locating tags, each of which is worn by
a respective caregiver in the healthcare facility, each
locating tag having tag identification data (ID) stored
therein, each locating tag having a transmitter con-
figured to transmit the respective tag ID,
a plurality of transceivers mounted at fixed locations
throughout the healthcare facility, each transceiver
being configured to receive the tag ID’s from the plu-
rality of locating tags that are within a communication
range of the transceiver, each transceiver having a
transceiver ID stored therein,
a locating server communicatively coupled to the plu-
rality of transceivers to receive the tag ID’s and the
transceiver ID’s transmitted by the plurality of trans-
ceivers and the locating server being configured to
determine a location of each caregiver in the health-
care facility based on the tag ID’s and the transceiver
ID’s,
a plurality of alert placement devices, at least one
alert placement device of the plurality of alert place-
ment devices being located in each of the patient
rooms of the plurality of patient rooms, each alert
placement device being configured to send an alert
call, and
a nurse call server communicatively coupled to the
plurality of alert placement devices to receive alert
calls therefrom and communicatively coupled to the
locating server,
wherein the locating server or the nurse call server
is configured to determine which caregivers of the
plurality of caregivers are unavailable to respond to
alert calls transmitted by the alert placement devices
based on a type of patient assigned to each of the
patient rooms in which each of the caregivers are
currently located as determined by the locating serv-
er.

2. The system of claim 1, further comprising a plurality
of portable communication devices, each portable
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communication device being carried by a respective
caregiver of the plurality of caregivers, and each port-
able communication device being usable by the car-
egivers to designate themselves as unavailable.

3. The system of either claim 1 or claim 2, wherein the
plurality of alert placement devices comprise pillow
speaker units each having a nurse call button that is
selected by a respective patient to generate the alert
call, and/or
the plurality of alert placement devices comprise pa-
tient beds each having a nurse call button that is
selected by a respective patient to generate the alert
call, and/or
the plurality of alert placement devices comprise pa-
tient beds and the alert calls comprise bed status
alerts transmitted from the patient beds,
the bed status alert from each patient bed preferably
comprising one or more of the following: a siderail
position alert, a caster brake alert, a mattress alert,
a bed lift system alert, a bed component temperature
alert, a head of bed angle alert, or a bed height alert,
and/or
the plurality of alert placement devices comprise pa-
tient beds including heart rate sensors and the alert
calls relate to sensed heart rate, and/or
the plurality of alert placement devices comprise pa-
tient beds including respiration rate sensors and the
alert calls relate to sensed respiration rate.

4. The system of any preceding claim, further compris-
ing a plurality of room stations, each room station
being located in a respective patient room of the plu-
rality of patient rooms and communicatively coupled
to the nurse call server, and the room stations are
each usable to send a respective alert call.

5. The system of any preceding claim, further compris-
ing portable communication devices carried by the
caregivers, each patient room having a primary car-
egiver assigned thereto, and the nurse call server
sending an alert message to the portable communi-
cation device of the primary caregiver to notify the
primary caregiver of any alert calls originating from
any of the primary caregiver’s assigned patient
rooms if the primary caregiver has not been deter-
mined to be unavailable.

6. The system of claim 5, wherein each patient room
has a secondary caregiver assigned thereto and if
the primary caregiver has been determined to be un-
available, the nurse call server sends an alert mes-
sage to the portable communication device of the
secondary caregiver to notify the secondary caregiv-
er of any alert calls originating from any of the sec-
ondary caregiver’s assigned patient rooms if the sec-
ondary caregiver has not been determined to be un-
available.

7. The system of claim 6, wherein if the secondary car-
egiver has also been determined to be unavailable,
the nurse call server sends an alert message to the
portable communication device of a closest caregiv-
er, other than the primary and secondary caregiver,
determined by the locating server to be closest to
the patient room from which a respective alert call
has originated if the closest caregiver has not been
determined to be unavailable.

8. The system of claim 7, wherein if the closest caregiv-
er has also been determined to be unavailable, the
nurse call server sends an alert message to the port-
able communication device of a next closest caregiv-
er, other than the primary and secondary caregiver,
determined by the locating server to be next closest
to the patient room from which a respective alert call
has originated if the next closest caregiver has not
been determined to be unavailable.

9. The system of any preceding claim, wherein the
nurse call server or the locating server is configured
also to designate caregivers as unavailable based
on a qualification of the respective caregiver or the
role of the respective caregiver.

10. The system of any preceding claim, wherein the
nurse call server or the locating server is configured
also to designate caregivers as unavailable based
on a distance between the respective caregiver and
the patient room in which a respective alert call has
originated exceeding a distance threshold.

11. The system of any preceding claim, wherein the plu-
rality of transceivers and the plurality of locating tags
communicate via ultra-wideband (UWB) signals.

12. The system of claim 11, wherein the location of the
plurality of locating tags is determined by the locating
server using two way ranging and/or time difference
of arrival (TDOA) techniques.

13. The system of either claim 11 or claim 12, wherein
the locating server uses signals from only a subset
of the plurality of transceivers to determine the loca-
tion of each locating tag of the plurality of locating
tags, the subset being determined based on signal
strength of UWB signals between the transceivers
and the respective locating tag.

14. The system of claim 13, wherein the subset compris-
es at least three transceivers from the plurality of
transceivers having highest signal strength values
as compared to others of the plurality of transceivers.

15. The system of any preceding claim, wherein the
nurse call server or locating server is further config-
ured to designate caregivers as unavailable if the
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caregivers are located in predetermined non-patient
room areas of the healthcare facility, wherein the pre-
determined non-patient room areas of the hospital
include bathrooms.
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摘要(译)

提供了一种系统和方法,该系统和方法可确定护理人员是否有能力响应源
自患者房间的护士呼叫或其他警报。 根据护理人员所在的房间类型,或根
据其所在房间中的患者类型,或者取决于他们在某些房间中待了多长时间,
或者取决于护理人员是否指定了护理人员,将其指定为不可用。 本身为不
可用,或上述内容的任意组合。 如果一级护理人员不可用,将警报升级到
其他护理人员的系统和方法包括:如果二级护理人员也不可用,则首先升级
到指定的二级护理人员,然后升级到最接近发出警报的房间的护理人员。
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