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CAREGIVER AND EQUIPMENT
MONITORING AND CONTROL SYSTEM

REFERENCE TO PRIORITY APPLICATIONS

This application is a continuation of prior application Ser.
No. 09/849,688, U.S. Pat. No. 6,876,303, filed May 4, 2001.
This application also claims benefit of U.S. Provisional
Application Ser. No. 60/202,283, entitled “Patient Point of
Care Computer System”, filed May 5, 2000; U.S. Provisional
Application No. 60/202,284, entitled “Remote Control for a
Hospital Bed”, filed May 5, 2000; and U.S. Provisional Appli-
cation No. 60/229,136, entitled “Patient Point of Care Com-
puter System”, filed Aug. 30, 2000.

CROSS REFERENCE TO CO-PENDING
APPLICATIONS

The disclosures of co-pending U.S. Nonprovisional Appli-
cation Ser. No. 09/849,580, entitled “Patient Point of Care
Computer System”, filed May 4, 2001, and U.S. Nonprovi-
sional Application Ser. No. 09/848,941, entitled “Remote
Control for a Hospital Bed” filed May 4, 2001 are incorpo-
rated herein by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to a hospital monitoring sys-
tem, and more particularly, to hospital monitoring system for
monitoring hospital personnel, a plurality of patient locations
for patients, and associated devices.

Hospital staff, including doctors, nurses, physician assis-
tants, orderlies, etc., provide patient care while the patient is
undergoing treatment and/or therapy during a hospital visit. A
number of systems have been developed to facilitate provid-
ing patient care, such as personnel locating systems, nurse
call systems, bed status information systems, and patient
monitoring devices. Details of such systems are disclosed in
U.S. Pat. Nos. 6,067,019 (Bed Exit Detection Apparatus);
U.S. Pat. No. 5,838,223 (Patient/Nurse Call System);U.S.
Pat. No. 5,808,552 (Patient Detection System for a Patient-
Support Device);U.S. Pat. No. 5,699,038 (Bed Status Infor-
mation System for Hospital Beds);U.S. Pat. No. 5,561,412
(Patient/Nurse Call System); and U.S. Pat. No. 5,537,095
(Incontinence Detection Device), the disclosures of which are
incorporated herein by reference. Additionally, co-pending
U.S. Nonprovisional Applications Ser. Nos. 09/849,580, filed
May 4, 2001, entitled “Patient Point of Care Computer Sys-
tem”, and Ser. No. 09/848.941, filed May 4, 2001, entitled
“Remote Control For a Hospital Bed”, the disclosures of
which are incorporated herein by reference, also disclose
systems that have been developed to facilitate providing
patient care.

The systems disclosed above facilitate various patient
alarms, such as a patient exiting a bed, an incontinence event,
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ment when an alarm is received. Further still, the disclosure is
directed toward preparing the working environment when an
alarm is received, subject to environmental and patient con-
trol overrides depending on the nature of the alarm and time
of the alarm.

The system disclosed also provides for automatic lockouts
of patient and environmental controls when the caregiver
enters the room, regardless of the presence of an alarm. As a
caregiver makes his or her rounds, the caregiver may need to
tend to the patient’s needs. Often a caregiver must ensure that
patient activated controls are locked out during this time, as
the patient may inadvertently activate a control and interfere
with the caregiver’s duties. Also disclosed is a system that
provides for the automatic enablement of patient controls,
bed controls, and/or environmental controls when a caregiver
is in the room.

One illustrative embodiment prevents the status of bed
lockouts from being changed without an authorized caregiver
within the room. When the caregiver enters the room, the
system receives a caregiver identification signal from a car-
egiver badge. After the system authenticates the identification
signal, the system then permits the bed lockout status to be
changed. The bed lockout controls prevent the patient on bed
from actuating certain controls. These lockouts are typically
actuated by pressing a button or a combination of two or more
buttons on the bed to lock out various bed controls, environ-
mental controls, or other functions.

Another embodiment is designed for use with beds which
are movable from a generally flat bed position to a chair
position. In this embodiment of the present invention, the bed
is unable to move to a chair position unless an authorized
caregiver is located within the room. Again, the system must
receive and authenticate the identification signal from car-
egiver badge before the bed is permitted to move to the chair
position.

In yet another embodiment, the status of patient environ-
mental controls adjacent a bed is automatically altered when
the caregiver enters the room. For example, in one embodi-
ment the sound on a TV/radio device is muted and specific
light sources are activated when the caregiver enters the room.
A system receives the caregiver identification signal. After
the system authenticates the identification signal, the system
instructs the TV/radio device to mute all sound and the light
source to activate specific lights. In another embodiment, the
system locks out one or more of the environmental controls
within the room once the control unit authenticates the iden-
tification signal from the caregiver badge. Therefore, the
patient can no longer control the environmental functions
such as, for example, the radio, television or lighting when an
authorized caregiver is in the room.

According to the invention, a hospital monitoring system
for monitoring hospital personnel, a plurality of patient loca-
tions for patients, and associated devices is disclosed. The
system comprises a plurality of transmitters carried by hos-
pital personnel, each transmitter periodically transmitting a
transmitter signal unique to that transmitter; a plurality of

will enter the patient’s room when responding to an alarm.
However, the caregiver often must manually silence the
alarm, adjust the room lighting, or shut off a television or
radio prior to attending to the patient. This manual prepara-
tion of the working environment may distract the caregiver
and further increases response time to critical alarms. The
disclosure is directed toward the automatic silencing of such
alarms and/or preparing the working environment when a
responsive caregiver enters the patient’s room. Further, the
disclosure is directed toward preparing the working environ-

60

65

the receivers receiving the transmitter signals and outputting
a receiver signal; and a computer coupled to the associated
devices, the computer configured to receive the receiver sig-
nals and determine the presence of hospital personnel in the
patient locations, the computer further configured to alter
device states based on the presence of hospital personnel.
Also according to the invention, a method of controlling
devices in a patient location is provided. The method com-
prises the steps of associating the patient location to a patient;
associating devices to the patient location; determining the




US 7,443,302 B2

3

presence of hospital personnel in the patient location; and
altering the state of the devices based the presence of hospital
personnel.

Also according to the invention, a hospital monitoring
system for monitoring hospital personnel, a plurality of
patient locations for patients, and associated devices is pro-
vided. The system comprises a locating and tracking system
configured to locate and track hospital personnel located in
the plurality of patient locations; a computer coupled to the
associated devices and the locating and tracking system, the
computer configured to determine the presence of hospital
personnel in the patient locations from the locating and track-
ing system, the computer further configured to alter device
states based on the presence of hospital personnel. The com-
puter also includes a database, the database comprising a
patient database, the patient database associated each patient
with a patient location; a hospital personnel database, the
hospital personnel database associating each hospital person-
nel with a caregiver or non-caregiver class, the hospital per-
sonnel database further associating hospital personnel with a
patient; and an alarm database, the alarm database associating
a plurality of alarms with the hospital personnel.

Additional features of the invention will become apparent
to those skilled in the art upon consideration of the following
detailed description of illustrated embodiments exemplifying
the best mode of carrying out the invention as presently per-
ceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accom-
panying figures in which:

FIG.1is ablock diagram illustrating the components of the
hospital monitoring and control system of the present inven-
tion;

FIG. 2 is a perspective view of a portion of a hospital room
which illustrates a patient station in a patient room and the
physical arrangement of other components, including an
incontinence detection device;

FIG. 3 depicts a database structure used to associate
patients with hospital personnel, and associate hospital per-
sonnel with alarms;

FIG. 4 depicts the database association for a specific
patient record, the patient associated with hospital personnel,
and the hospital personnel associated with alarms;

FIG. 5 is a flowchart of an illustrative embodiment of an
automatic alarm silencing process that includes association of
patients, hospital personnel and alarms;

FIG. 6 is a flowchart of another illustrative embodiment of
an automatic alarm silencing process that includes associa-
tion of patients and hospital personnel;

FIG. 7 is a flowchart of an illustrative embodiment of an
alarm silencing process in conjunction with a patient control
lockout that includes a lockout of patient activated controls;

FIG. 8 is a flowchart of another illustrative embodiment of
an automatic alarm silencing process in conjunction with a
patient control lockout that includes a lockout of patient acti-
vated controls upon the occurrence of the alarm;
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the caregiver based on the alarm priority, with each environ-
mental preparation subject to an override condition;

FIG. 12 depicts the database association of the alarm data-
base, the database containing Type, Priority, Lockouts and
Overrides fields;

FIG. 13 is a block diagram illustrating the control circuitry
for several environmental controls;

FIG. 14 is a block diagram illustrating the bed controller
and associated bed controls;

FIG. 15 is a flow chart of another illustrative embodiment
describing a process which lockouts and/or alters selected
patient and environmental controls when a caregiver is
present in the room; and

FIG. 16 is a flow chart of another illustrative embodiment
describing a process which enables selected patient and envi-
ronmental controls when a caregiver is present the room.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to the drawings, FIGS. 1 and 2 illustrates a
block diagram of the hospital monitoring and control system
10 of the present invention, and an illustrative hospital envi-
ronment in which the system is utilized.

FIG. 2 illustrates a patient room 130 which includes a
patient station 22 and the physical arrangement of other com-
ponents, including an incontinence detection device 65. The
patient station 22 is illustratively a component of a nurse call
system 40. Caregiver 110 wears a badge 24 which clips to the
caregiver’s 110 clothing. The badge 24 transmits a pulse-
coded signal, preferably infrared or RF, which is received by
receiver 25, which is preferably located at the patient station
22, and/or an overhead receiver 125 so that the location and
tracking systems 20 can determine and continuously update
locations of caregivers 110 on duty. Overhead light 122 pro-
vides room illumination, and reading light 123 provides read-
ing illumination for the patient. Overhead light 122 and read-
ing light 123 are controlled by light controls 132 and 133,
respectively.

Pillow unit 28 connects via a cable 26 to a receptacle 27
which, in turn, is connected to the nurse call system 40. Pillow
unit 28 allows the patient 100 to manually place a nurse call or
alarm via nurse call system 40. Pillow unit also allows patient
100 access to bed 90 controls and environmental controls 50.
Bed 90 controls are also accessible by the caregiver 110 via
control panel 140.

Incontinence detection device 65 is interposed between the
bed 90 and patient 110. Incontinence detection device 65 is
connected to the computer 12 viabed 90 electronics and cable
91 via receptacle 27.

The system 10 illustratively includes a computer 12 con-
figured to monitor various system alarms, device status, the
hospital personnel information, and patient information.
Computer 12 is coupled to a location and tracking system 20.
Location and tracking system 20 monitors and tracks the
location of hospital personnel, patients and equipment within
the hospital. Computer 12 is also connected to nurse call
system 40. Nurse call system 40 is associated with various

alarms 4_:, The alarme.d? illnstrativel v in(‘JudP_ThP_fnllnwiEO' )



















