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A UNIQUE METHODOLOGY COMBINING USER ROLES AND CONTEXT
AWARE ALGORITHMS FOR PRESENTING CLINICAL INFORMATION, AUDIO,

VIDEO AND COMMUNICATION CONTROLS TO SAFELY CAPTURE
CAREGIVER ATTENTION, REDUCE INFORMATION OVERLOAD, AND

OPTIMIZE WORKFLOW AND DECISION SUPPORT

The present application relates generally to combining user roles and context

aware algorithms for presenting clinical information to facilitate workflow optimization. It

finds particular application in conjunction with mapping clinical care giver, care giver role,

care giver level of experience, caregiver and patient temporal, geo-spatial and situational

context, clinical, disease context, sensor inputs, patient and caregiver actions and intentions,

and the large corpus of clinical information to assist in collaboration and clinical decision

making and will be described with particular reference thereto. However, it is to be

understood that it also finds application in other usage scenarios and is not necessarily limited

to the aforementioned application.

Typically, clinical care is based on information shared across multiple care

roles, including physicians, nurses, patients, family members, and the like, to coordinate care.

In many settings, an overload of care information exists that may not be known to all of the

members of the team, may not be relevant at a given decision point, or is relevant and is not

known to a decision member at a time of a decision.

Add to this the fact that the care team is mobile and unable to physically look

at data represented in the EMR for the patient of interest, at the decision time. This creates

an environment where errors are made due to incomplete knowledge of existing data, and

workflow is impeded as the user needs to "drill" into the vast EMR to get the data, and timely

collaboration with the rest of the care team delays good decision making and timely and

correct care plan.

To address these problems, the systems and methods of the present application

create actionable informational views that are relevant to specific care roles and level of

experience, previous user behavior and activities, as well as clinical and patient context.

Context can be temporal, geo-spatial, behavioral, clinical, and technological such as the

delivery system or device the user is using or wearing. This systems and method of the

present application further facilitate care team membership and communication so that

decisions, care planning workflow, and coordination/collaboration are improved.

For example, an emergency care physician who is being consulted about a

trauma patient that has arrived in the emergency department (ED) is provided an actionable

informational view including information such as the patient's clinical history, drug allergies,



and interactions which is different from the actionable informational view provided when

he/she arrives to the ED and is attending to that patient. In another example, audible

information about a trauma patient in the ED is provided to the caregiver when he/she is

driving alone in their car, while the caregiver is provided audible information via an ear piece

or smart glass if the information does not compromise patient confidentiality if that same

physician is driving with other people in the car. Likewise, if the caregiver is in the passenger

seat or is stationary or is in an environment or situation that safely allows visual distraction,

visual information may be provided in conjunction to audio. Similarly, if a patient is asleep,

and the caregiver is in proximity to the patient, the audio system of the caregiver worn or

mobile carried delivery device is not activated and is replaced with textual or pictorial

information.

Another example of the present application is the automated ability to re-route

a patient event to another clinician with the appropriate role who is available and in close

proximity to the patient. For example, consider a cardiac patient who is experiencing a

critical event and the primary caregiver is either busy, unavailable, or not is the vicinity. This

information is continually tracked and kept up-to-date by the system. The system algorithms

identify other clinicians with acceptable roles and then determine which of those clinicians is

nearest to the patient's location. Once that calculation is completed, the patient event is re

routed to that clinician. Similarly, if a patient in their room requested assistance through a

nurse call system or other communication means, when the caregiver enters that room, the

nurse call system is automatically silenced and acknowledged to prevent further call repeats

and escalations.

The present application provides new and improved methods and system

which overcome the above-referenced problems and others.

In accordance with one aspect, a system for generating a role-based user

interface is provided. The system includes a patient information database which stores patient

data relating to a plurality of patients being treated by one or more caregivers. A caregiver

information system stores caregiver data relating to the role and status of the one or more

caregivers. A decision support system evaluates the patient data, caregiver data, and context

relevant knowledge and generates a role-based user interface displaying the most clinically

meaningful and relevant information.

In accordance with another aspect, a system for generating a role based user

interface is provided. The system including one or more processors programmed to receive



patient data relating to a plurality of patients being treated by one or more caregivers, receive

caregiver data relating to the role, status, and location of the one or more caregivers, evaluate

the patient data and caregiver situation, and generate a role-based user interface displaying

the most clinically meaningful information to the one or more caregivers based on the

evaluation of the patient data and caregiver data.

In accordance with another aspect, a method for generating a role based user

interface is provided. The method includes receiving patient data relating to a plurality of

patients being treated by one or more caregivers, receiving caregiver data relating to the role

status, and location of the one or more caregivers, evaluating the patient data and caregiver

data, and generating a role-based user interface displaying the most clinically meaningful

information to the one or more caregivers based on the evaluation of the patient data and

caregiver data.

One advantage resides in reducing alarm fatigue and clinical information

overload.

Another advantage resides in improved caregiver collaboration and clinical

decision making.

Another advantage resides in improved clinical workflow.

Another advantage resides in improved patient care.

Still further advantages of the present invention will be appreciated to those of

ordinary skill in the art upon reading and understanding the following detailed description.

The invention may take form in various components and arrangements of

components, and in various steps and arrangement of steps. The drawings are only for

purposes of illustrating the preferred embodiments and are not to be construed as limiting the

invention.

FIGURE 1 illustrates a block diagram of a patient monitoring device

according to aspects of the present application.

FIGURE 2 illustrates a block diagram of the functionality of the event

decision system according to aspects of the present application.

FIGURE 3 illustrates a block diagram of the functionality of a role based

decision engine according to aspects of the present application.

FIGURE 4 illustrates an exemplary embodiment of a user authentication

interface according to aspects of the present application.



FIGURE 5 illustrates an exemplary embodiment of a user presence interface

according to aspects of the present application.

FIGURE 6 illustrates an exemplary embodiment of a user status interface

according to aspects of the present application.

FIGURE 7 illustrates an exemplary embodiment of a patient interface

according to aspects of the present application.

FIGURE 8 illustrates an exemplary embodiment of another patient interface

according to aspects of the present application.

FIGURE 9 illustrates an exemplary embodiment of an event notification

interface according to aspects of the present application.

FIGURE 10 illustrates an exemplary embodiment of a multi-patient interface

according to aspects of the present application.

FIGURE 11 illustrates an exemplary embodiment of another multi-patient

interface according to aspects of the present application.

FIGURE 1 illustrates an exemplary embodiment of a single patient interface

according to aspects of the present application.

FIGURE 13 illustrates an exemplary embodiment of a laboratory results

interface according to aspects of the present application.

FIGURE 14 illustrates an exemplary embodiment of a care team interface

according to aspects of the present application.

FIGURE 15 illustrates an exemplary embodiment of another care team

interface according to aspects of the present application.

FIGURE 16 illustrates an exemplary embodiment of another single patient

interface according to aspects of the present application.

FIGURE 17 illustrates an exemplary embodiment of another single patient

interface according to aspects of the present application.

FIGURE 18 illustrates a flowchart diagram of a method for generating a role

based user interface according to aspects of the present application.

The present application is directed to a systems and methods for mapping

clinical care giver, care giver role, care giver level of experience, temporal and location

context, patient context, disease context, and the large corpus of clinical information to a

mobile application to assist in collaboration and clinical decision making. The major focus of

the present application is to provide a unique methodology using context aware algorithms



for presenting clinical information, audio, video and communications controls to facilitate

workflow optimization and reduce alarm fatigue and information overload. Specifically,

clinically relevant events trigger clinically meaningful views to the appropriate users based

on user credentials. More specifically, a decision engine is kept advised regarding the status

of a patient, the activity of caregivers with responsibility for the patient, patient data, the

location of the patient, and the location of the caregivers and the role of each caregiver

(doctor, nurse, attendant, etc.) Based on this information, the decision engine notifies the

most appropriate caregiver(s) with the most clinically meaningful information. Which

clinical data is clinically meaningful is selected based on the role of the caregiver and the

other information discussed above. The systems and methods can be used in any environment

including hospital, home, and during patient transport in between.

With reference to FIGURE 1, a block diagram illustrates one embodiment of

an IT infrastructure 1 of a medical institution, such as a hospital. The IT infrastructure 10

suitably includes a patient information system 12, a caregiver information system 14, a

clinical decision support system (DSS) 16, caregiver interface system 18, and the like,

interconnected via a communications network 20. It is contemplated that the communications

network 20 includes one or more of the Internet, Intranet, a local area network, a wide area

network, a wireless network, a wired network, a cellular network, a data bus, and the like. It

should also be appreciated that the components of the IT infrastructure be located at a central

location or at multiple remote locations.

The patient information system 12 stores patient data related to one or more

patients being treated by the one or more caregivers of the medical institution. The patient

data include physiological data collected from one or more sensors, physiological trending

information, laboratory data, imaging data acquired by one or more imaging devices, clinical

decision outputs such as early warning scores, and the like. The patient data may also include

the patient's medical records, the patient's administrative data (patient's name and location),

the patient's medical records, the patient's clinical problem(s), the patient's demographics

such as weight, age, family history, co-morbidities, and the like. Further, the patient data can

be generated automatically and/or manually. As to the latter, user input devices 22 can be

employed. In some embodiments, the patient information system 12 include display devices

24 providing users a user interface within which to manually enter the patient data and/or for

displaying generated patient data. In one embodiment, the patient data is stored in the patient

information database 26. Examples of patient information systems include, but are not

limited to, electronic medical record systems, departmental systems, and the like.



Similarly, the caregiver information system 14 stores caregiver data relating to

the roles and status of one or more caregivers. For example, the caregiver information system

14 stores data relating to one or more caregivers including physicians, nurses, patient's

family, and the like that are associated with one or more patients. The caregiver data include

caregiver roles, clinical experience, credentials (licensure), assigned patients, assigned care

units, care domain or setting, caregiver activities, caregiver location, user preferences, and

the like. Further, the caregiver data can be generated automatically and/or manually. As to

the latter, user input devices 28 can be employed. In some embodiments, the caregiver

information systems 14 include display devices 30 providing users a user interface within

which to manually enter the caregiver data and/or for displaying generated caregiver data. In

one embodiment, the caregiver data are stored in a caregiver database 32. Examples of

caregiver information systems include, but are not limited to, clinical administrative

databases, caregiver assignment and information databases, and the like.

The DSS 16 stores clinical models and algorithms embodying the clinical

support tools or patient decisions aids. The clinical models and algorithms typically include

one or more suggested or entered diagnosis and/or treatment options/orders as a function of

the patient data and the clinical problem of the patient being treated. Further, the clinical

models and algorithms typically generate clinical data that include clinical activities for the

various diagnosis and/or treatment options and the clinical context based on the state of the

patient and the patient data. Specifically, the clinical models and/or guidelines are determined

from the diagnoses and/or treatment orders for patients with specific diseases or conditions

and are based on the best available evidence, i.e., based on clinical evidence acquired through

scientific method and studies, such as randomized clinical trials. After receiving patient data,

the DSS 16 applies the clinical model and algorithm pertinent to the clinical problem of the

patient being treated. The DSS 16 then utilizes new clinical data and/or activities to update

displays suggesting new treatment options. It should also be contemplated that as more

patient data becomes available, the DSS 16 updates the diagnosis and/or treatment options

available to the patient. Specifically, the DSS 16 acquires patient data, clinical models and

algorithms, and the like and generates clinical data including the clinical context of the

patient, the state of care process of the patient, and/or any clinical actions based on the

various diagnosis and/or treatment options. The DSS 16 includes a display 34 such as a CRT

display, a liquid crystal display, a light emitting diode display, to display the clinical models

and algorithms and a user input device 36 such as a keyboard and a mouse, for the clinician

to input and/or modify the clinical models and algorithms.



The DSS 16 also includes an event editor engine 38 which maps caregiver

data along with patient data, and clinical data to an event that can be targeted to a particular

caregiver interface system 18 or user. Specifically, the event editor engine 38 includes a

decision engine that algorithmically generates appropriate clinical actions based on patient

data, caregiver data, and clinical data. The clinical actions including controlling one or more

medical devices such as making measurement more frequently or changing the alarm

threshold, generating one or more event notification that notify the caregiver of a critical

clinical event such as abnormal vital signs, and the like. If the decision is to notify a

caregiver, it determines the action based on the caregiver's role and activity. For example, if

the caregiver is an RN and they are currently administering medications, the decision may be

to hold the notification for 10 minutes. Alternatively, the decision may be to escalate the

request/notification to the caregiver's backup. In this case, a determination is made to see if

the backup's role is identical or if it is different. Then the backup and associated data is

provided to the engine once again so it can determine the appropriate action. For example,

the caregiver's role (RN, MD, NP, etc.) is provided to the engine along with the caregiver's

current activity to determine whether the caregiver could perform a certain clinical activity

including dispensing medications, patient teaching, performing sterile wound care, etc.

Additionally, the caregiver location and patient data are provided to the engine to determine

if a close caregiver is available for more immediate care. Caregiver location is specified

because actions may be different if the patient is home versus in a medical facility.

The DSS 16 also includes a role based clinical decision editor engine 40

which maps the patient data and clinical data along with the caregiver data to generate user

interface views which provide caregiver(s) with the most clinically meaningful

information. Specifically, the role based clinical decision editor engine 40 generates user

interface views including the patient data and clinical data based on the role of the user. For

example, the role based clinical decision editor engine 40 limits the display of patient and/or

clinical data based on the role of the caregiver. The role based clinical decision editor engine

40 maps the patient data and clinical data based on determined clinical actions, task

engagement of the caregiver, location of the caregiver, experience level of the caregiver, care

settings, clinical context, and the like. For example, the role based clinical decision editor

engine 40, based on the caregiver role, generates a user interface view that includes a list of

all patients assigned to the caregiver, the highest priority physiological data for those

assigned patients based on clinical status of the patient, event notification including one or

more clinical actions determined by the DSS 16, physiological views based on the patient



data and clinical data, care team views which display patient assigned caretaker information,

and the like.

The caregiver interface system 18 receives the role-based user interface view

from the role based clinical decision editor engine 40 and displays the view to the caregiver

on a display 42. The caregiver interface system 18 also includes a user input device 44 such

as a touch screen or keyboard and a mouse, for the clinician to input and/or modify the user

interface views. Examples of caregiver interface system include, but are not limited to,

personal data assistant (PDA), cellular smartphones, personal computers, or the like.

The components of the IT infrastructure 10 suitably include processors 46

executing computer executable instructions embodying the foregoing functionality, where the

computer executable instructions are stored on memories 48 associated with the processors

46. It is, however, contemplated that at least some of the foregoing functionality can be

implemented in hardware without the use of processors. For example, analog circuitry can be

employed. Further, the components of the IT infrastructure 10 include communication units

50 providing the processors 46 an interface from which to communicate over the

communications network 20. Even more, although the foregoing components of the IT

infrastructure 10 were discretely described, it is to be appreciated that the components can be

combined.

With reference to FIGURE 2, a block diagram 200 of the functionality of the

event decision system is illustrated. As described above, the event editor engine maps

caregiver role, activity, location along with patient's clinical data, and status to an event that

can be targeted to a device or user. Specifically, the event decision system 200 receives data

relating to the role of the caregiver 204, caregiver activity 206, the patient status 208, clinical

data 210, patient location 212, and caregiver location 214. Based on the received data, the

event decision engine 202 generates distinct actions 216 which are targeted to a device or

user. If the distinct actions 216 are targeted to a device 218, the device initiates those distinct

actions 220. If the distinct actions 216 are targeted to a user 222, the event decision system

will notify the clinician 224, hold in a queue 226, and/or escalate to another clinician 228

based on the status of the caregiver.

With reference to FIGURE 3, a block diagram 300 of the functionality of the

role-based clinical decision engine is illustrated. As described above, the role-based clinical

decision engine 302 maps clinical and disease context along with caregiver role and clinical

credentials and experience to prioritized elements in a user interface view. Specifically, the

role-based clinical decision engine 302 receives data relating to the role of a caretaker 304,



the experience/credentials of the caretaker 306, the conditions/disease of the patient 308, and

patient data associated with the patient 310. Based on the received data, the role-based

clinical decision engine generates and prioritizes the elements of the user interface view 312

presented to the caretaker.

With reference to FIGURE 4, an exemplary embodiment of a user

authentication interface 400 generated by decision support system is illustrated. The user

authentication interface 400 enables the user to input their credentials including a username

402 and password 404 which the system utilizes to present the mapped patient and clinical

data associated with the user. In other embodiments, additional authentication interfaces such

as barcode, electronic badges, fingerprint, retinal scans or similar biometric identification

systems could be implemented. In one embodiment, the user authentication interface is

utilized for authentication of a user and their clinical role. In another embodiment, the user

authentication interface is utilized by the user to establish their identification and/or clinical

role. In all cases, user authentication is required to view and control any patient identifiable

data.

With reference to FIGURE 5, an exemplary embodiment of a user presence

interface 500 generated by decision support system is illustrated. The user presence interface

500 enables the user to input a personal status 502, input a clinical role 504, view

assigned/subscribed patients 506, view subscribed colleagues 508, and the like. The personal

status 502 enables the user to indicate whether other users of the caregiver interface system

view the user as online, away, busy, idle, invisible, and the like. The clinical role input 504

enables the user to set their clinical role to roles which are previously approved for that user.

For example, the clinical role input 504 could enable medical doctor to view the display for

the roles of a medical doctor, a nurse practitioner to view the display for a nurse practitioner

and a registered nurse but not vice versa. The assigned/subscribed patients view 506 enables

the user to view the patient and clinical data associated with the patients which are

assigned/subscribed to the user. The subscribed colleagues view 508 enables the user to view

the status of subscribed colleagues, view the subscribed colleagues clinical roles, and

communicate with subscribed colleagues via message, voice chat, video chat, and the like.

The user presence interface 500 also enables the user to insert a picture 510 which is

associated with the user's profile.

With reference to FIGURE 6, an exemplary embodiment of a user status

interface 600 generated by decision support system is illustrated. The user status interface

600 enables the user to indicate their personal status which will be viewed by other users.



The user status interface 600 enables the user to select an online status 602, an away status

604, a busy or do not disturb status 606, an offline or invisible status 608, and the like. If the

user selects the busy or do not disturb status 606, the user status interface 600 enables the

user to selected an approximate time duration 610 for which the user will be busy if desired.

The user status interface 500 also enables the user to input messages relating to their status in

a status message box 612. It should also be contemplated that the personal status be set

manually or automatically. For example, if the user does not access the caregiver interface

system for a predetermined amount of time, the DSS system will indicate the user as away.

With reference to FIGURE 7, an exemplary embodiment of a patient interface

700 generated by decision support system is illustrated. The patient interface 700 enables the

user to select which patient the user would like to subscribe to as well as view patient and

clinical data relating to each patient. The patient interface 700 includes a list of patients 702

that are associated with a healthcare facility. The list of patients 702 includes the patients'

names 704, the patients' unit bed number 706, subscription icons 708, and an icon 710 for

live data viewing. If a user would like to subscribe to a patient on the list 702, the user would

select the subscribe icon 710 which would indicate the subscription via a checkmark 712.

Likewise, if the user would like to view live data associated with a patient, the user would

select the live data viewing icon 710. At the top of the patient interface 700, a search bar 714

is included to enable the user to search for specific patients. The bottom of the patient

interface 700 includes navigation icons 716 which enable to navigate between the user's

tasks 718, vital signs of subscribed patients 720, messages 722, subscribed clinicians 724,

and caregiver interface system interface home 726. These navigation icons 716 are common

on most displays.

With reference to FIGURE 8, an exemplary embodiment of another patient

interface 800 generated by decision support system is illustrated. Patient interface 800

includes the same information as the patient interface 700 illustrated in FIGURE 7. However,

patient interface 800 enables the user to select how the list of patients is to be viewed via a

view by selection window 802. The view by selection window 802 enables the user to view

the patients by unit 804, bed 806, patient name 808, and the like.

With reference to FIGURE 9, an exemplary embodiment of an event

notification interface 900 generated by decision support system is illustrated. The event

notification interface 900 enables the user to view a subscribed patient's critical patient

and/or clinical data based on the user's role. The event notification interface 900 indicates the

patient's name 902, the unit bed number of the patient 904, and any critical patient and/or



clinical data 906 associated with the patient. For example, if a subscribed patient has patient

data which exceeded a predetermined threshold and is deemed in critical condition, the DSS

system will display an event notification indicate the user of the event. The event notification

interface 900 can also display information regarding scheduled clinical activities associated

to a patient. It should also be appreciated that the event notification interface 900 can also

display the events of one or more patients at a time. The event notification interface 900 also

enables the user to view details 908 regarding the event. If the user wishes to view details

regarding the event, the DSS system limits the displayed patient and/or clinical data based on

the role of the user. The event notification interface 900 also enables the user to dismiss 910

the event.

With reference to FIGURE 10, an exemplary embodiment of a multi-patient

interface 1000 generated by decision support system is illustrated. The multi-patient interface

1000 enables the user to view patient and/or clinical data associated with multiple patients in

a single display. The multi-patient interface 1000 includes a list of patient 1002 and their

associated patient and/or clinical data. For each patient, the multi-patient interface 1000

displays the name of the patient 1004; the patient's unit bed number 1006; the patient data

1008 associated with the patient including physiological data, early warning scores, trending

information, laboratory results, and the like; clinical data 1010 including scheduled clinical

activities. In one embodiment, the DSS system displays the highest priority patient and/or

clinical data associated with a patient based on the patient's status, clinical problem, and

abnormal lab results. In another embodiment, the user selects which patient and/or clinical

data is displayed for each patient manually. It should also be appreciated that the DSS limits

the displayed patient and/or clinical data of the multi -patient interface 1000 based on the role

of the user. The multi-patient interface 1000 also displays event notification icons 1012 based

on a patient's critical patient and/or clinical data. The bottom of the multi -patient interface

1000 includes the common navigation icons 1014 which enables the user to navigate between

the user's tasks 1016, vital signs of subscribed patients 1018, messages 1020, subscribed

clinicians 1022, and caregiver interface system interface home 1024.

With reference to FIGURE 11, an exemplary embodiment of another multi-

patient interface 1100 generated by decision support system is illustrated. Multi-patient

interface 1100 includes the same information as the multi-patient interface 1000 illustrated in

FIGURE 10. However, multi-patient interface 1100 includes a photograph or video chat

window 1102 of the patient being monitored. The video chat window 1102 enables the user

to communicate with the patient being displayed when selected. It is also contemplated that



the video chat window 1102 enables the user to message, voice chat, and the like with the

client if the video chat feed is unavailable. It should also be appreciated that the video chat

window 1102 be used for monitoring purposes with the ability of the patient to communicate

with the user being disabled.

With reference to FIGURE 12, an exemplary embodiment of a single patient

interface 1200 generated by decision support system is illustrated. The single patient

interface 1200 enables the user to view patient and/or clinical data associated with a single

patient in a single display. The single patient interface 1200 includes the patient's name 1202,

their location 1204, and an early warning score 1206 at the top of the display. The single

patient interface 1200 also displays patient data 1208 associated with the patient including

physiological data, early warning scores, trending information, laboratory results, and the like

and/or clinical data 1210 including scheduled clinical activities associated with the patient. In

one embodiment, the DSS system displays the highest priority patient and/or clinical data

associated with a patient based on the patient's status and clinical problem. In another

embodiment, the user selects which patient and/or clinical data is displayed for each patient

manually. It should also be appreciated that the DSS limits the displayed patient and/or

clinical data of the single patient interface 1200 based on the role of the user. A video chat

window 1212 enables the user to communicate with the patient being displayed when

selected. It is also contemplated that the video chat window 1212 enable the user to message,

voice chat, and the like with the client if the video chat feed is unavailable. It should also be

appreciated that the video chat window 1212 be used for monitoring purposes with the ability

of the patient to communicate with the user being disabled. The single patient interface 1200

also enables the user to communicate with colleagues that are also assigned to the patient via

one or more communication icons 1214. The bottom of the single patient interface 1200

includes the common navigation icons 1216 which enables the user to navigate between the

caregiver interface system interface home 1218, the vital signs of subscribed patients 1220,

the user's tasks 1222, subscribed clinicians 1222, a consultation interface 1224, and the like.

The More icon 1226, provides scanning to additional buttons if necessary.

With reference to FIGURE 13, an exemplary embodiment of a laboratory

results interface 1300 generated by decision support system is illustrated. The laboratory

results interface 1300 enables the user to view patient and/or clinical data, particularly

laboratory results, associated with a single patient in a single display. The laboratory results

interface 1300 includes the patient's name 1302 and unit bed number 1304 at the top of the

display. The laboratory results interface 1300 displays the laboratory data in a graphical



fishbone presentation 1306. The laboratory results interface 1300 also includes a laboratory

results window 1308 which includes a list of all laboratory tests 1310, the results of those

tests 1312, and the normal range of the results 1314. Abnormal lab results are highlighted

with a graphical directional icon indicating whether a value is below a normal lower limit

and/or is trending downward or above a normal upper limit and/or is trending upwards. In

one embodiment, the DSS system displays the highest priority patient and/or clinical data

associated with a patient based on the patient's status and clinical problem. In another

embodiment, the user selects which patient and/or clinical data is displayed for each patient

manually. It should also be appreciated that the DSS system limits the displayed patient

and/or clinical data of the laboratory results interface 1300 based on the role of the user. The

laboratory results interface 1300 also includes a medication and allergies window 1316 which

displays the prescribed medications 1318 and allergies 1320 of the patient and enables a

qualified user, in this case the attending physician, to re-order medication with an order icon

1322.

With reference to FIGURE 14, an exemplary embodiment of a care team

interface 1400 generated by decision support system is illustrated. The care team interface

1400 enables the user, in this case a nurse, to view patient and/or clinical data associated with

a single patient based on the user's role. The care team interface 1400 includes the patient's

name 1402 and unit bed number 1404 at the top of the display. The care team interface 1400

also displays patient data 1406 associated with the patient including physiological data, early

warning scores, trending information, graphical display of laboratory results, and the like

and/or clinical data 1408 including scheduled clinical activities and orders associated with the

patient. In one embodiment, the DSS system displays the highest priority patient and/or

clinical data associated with a patient based on the patient's status and clinical problem. In

another embodiment, the user selects which patient and/or clinical data is displayed for each

patient manually. It should also be appreciated that the DSS limits the displayed patient

and/or clinical data of the care team interface 1400 based on the role of the user. The care

team interface 1400 also includes a list of relevant personal 1410 to the patient including an

attending physician 1412 and nurse manager 1414. The list of relevant personal 1410 also

include communication icons 1416 to establish communication with the attending physician

and nurse manager via messaging, voice chat, video chat, and the like.

With reference to FIGURE 15, an exemplary embodiment of another care

team interface 1500 generated by decision support system is illustrated. The care team

interface 1500 enables the user, in this case an attending physician, to view patient and/or



clinical data associated with a single patient based on the user's role. The care team interface

1500 includes the patient's name 1502 and unit 1504 at the top of the display. The care team

interface 1500 also displays patient data 1506 associated with the patient including

physiological data, early warning scores, trending information, laboratory results, medical

images, 12-lead ECGs, and the like and/or clinical data including scheduled clinical activities

associated with the patient. In one embodiment, the DSS system displays the highest priority

patient and/or clinical data associated with a patient based on the patient's status and clinical

problem. In another embodiment, the user selects which patient and/or clinical data is

displayed for each patient manually. It should also be appreciated that the DSS system limits

the displayed patient and/or clinical data of the care team interface 1500 based on the role of

the user. The care team interface 1500 also includes a list of relevant personal 1510 to the

patient including a cardiologist 1512 and nurse manager 1514. The list of relevant personal

1510 also includes communication icons 1516 to establish communication with the

cardiologist and nurse manager via messaging, voice chat, video chat, and the like.

FIGURES 14 and 15 demonstrate a significant concept of the present

application. Specifically, a large amount of patient and clinical data is available for most

clinical situations. This information has some value to all caregivers, but limited value to

others based on the clinical situation and context. Tailoring the information provided to

caregivers based on their role and the situation may improve care and outcomes.

For example, consider a patient with pneumonia. For the nurse attending to the

patient, vital signs and lab values as shown in FIGURE 14 are appropriate. In general, nurses

are not skilled in reading X-Rays, so providing an X-Ray image (as shown in FIGURE 15) to

the nurse has little or no value. However, that information is important to provide to the

attending physician. Providing the X-Ray and an ECG strip to the physician adds value.

Physicians are skilled in reading both X-Rays and ECGs, and most likely would request that

information. Realizing that physicians will want this information and proactively providing it

in a timely manner improves workflow and patient care.

FIGURES 16 and 17 take this concept a step further. Consider a patient who

begins complaining of chest pain. The physician could be notified with a sample ECG

(notice arrows indicating that you can scroll backwards and forwards through time as well as

up and down to view the other leads) and two ST Map images (showing all leads). The

physician reviews this information and determines that the patient is stable from a cardiac

point of view. Approximately six hours later the patient again complains of chest pain. At

this time, the physician can be notified with additional and relevant information. Providing



this information in a timely manner to the clinician with the appropriate role allows care to be

provided with minimal delays.

With reference to FIGURE 16, an exemplary embodiment of another single

patient interface 1600 generated by decision support system is illustrated. Patient interface

1600 includes the same information as patient interface 1200 illustrated in FIGURE 12.

However, patient interface 1600 includes a sample ECG 1602 (notice arrows 1604 indicating

that you can scroll backwards and forwards through time as well as up and down to view the

other leads) and two ST Map images 1606 (showing all leads).

With reference to FIGURE 17, an exemplary embodiment of another single

patient interface 1700 generated by decision support system is illustrated. Patient interface

1700 includes the same information as patient interface 1600 illustrated in FIGURE 16.

However, patient interface 1700 includes a sample ECG 1702 (notice arrows 1704 indicating

that you can scroll backwards and forwards through time as well as up and down to view the

other leads) and four ST Map images 1706 (showing all leads) including current ST Map

images 1708 and historic ST Map images 1710.

With reference to FIGURE 18, a flowchart diagram 1800 of a method for

generating a role based user interface is illustrated. Although each of the blocks in the

diagram is described sequentially in a logical order, it is not to be assumed that the system

processes the described information in any particular order or arrangement. In a step 1802,

patient data is received relating to a plurality of patients being treated by one or more

caregivers. In a step 1804, caregiver data is received relating to the role and status of the one

or more caregivers. In a step 1806, the patient data and caregiver data is evaluated. In a step

1808, a role-based user interface is generated displaying the most clinically meaningful

information to the one or more caregivers based on the evaluation of the patient data and

caregiver data.

As used herein, a memory includes one or more of a non-transient computer

readable medium; a magnetic disk or other magnetic storage medium; an optical disk or other

optical storage medium; a random access memory (RAM), read-only memory (ROM), or

other electronic memory device or chip or set of operatively interconnected chips; an

Internet/Intranet server from which the stored instructions may be retrieved via the

Internet/Intranet or a local area network; or so forth. Further, as used herein, a processor

includes one or more of a microprocessor, a microcontroller, a graphic processing unit

(GPU), an application-specific integrated circuit (ASIC), a field-programmable gate array

(FPGA), personal data assistant (PDA), cellular smartphones, mobile watches, computing



glass, and similar body worn, implanted or carried mobile gear; a user input device includes

one or more of a mouse, a keyboard, a touch screen display, one or more buttons, one or

more switches, one or more toggles, and the like; and a display device includes one or more

of a LCD display, an LED display, a plasma display, a projection display, a touch screen

display, and the like.

The invention has been described with reference to the preferred

embodiments. Modifications and alterations may occur to others upon reading and

understanding the preceding detailed description. It is intended that the invention be

constructed as including all such modifications and alterations insofar as they come within

the scope of the appended claims or the equivalents thereof.



CLAIMS

Having thus described the preferred embodiments, the invention is now

claimed to be:

1. A system for generating a role-based user interface, said system comprising:

a patient information database which stores patient data relating to a plurality of

patients being treated by one or more caregivers;

a caregiver information system which stores caregiver data relating to the role and

status of the one or more caregivers; and

a decision support system which evaluates the patient data, caregiver data, and

context relevant knowledge and generates a role-based user interface displaying the most

clinically meaningful and relevant information to the one or more caregivers.

2 . The system according to claim 1, wherein the caregiver data include caregiver

location.

3. The system according to claim 1, wherein the decision support system maps

the patient data with the caregiver data to prioritize elements displayed in the user interface.

4 . The system according to claim 1, wherein the decision support system limits

the patient data displayed on the user interface based on the caregiver data.

5. The system according to any one of claims 1-4, wherein the decision support

system further evaluates the patient data and generates clinical data indicative of one or more

diagnosis and/or treatment options.

6. The system according to claim 4, wherein the decision support system maps

the patient data and clinical data to generate clinical events which can be targeted to one or

more users or one or more medical devices.

7. The system according to claim 6, wherein the decision support system targets

and displays the clinical events to one or more caregivers based on the caregiver data.



8. The system according to claim 7, wherein the decision support system

manages the clinical events based on caregiver data and at least one of holds the clinical

event or redistributes the clinical event when a caregiver should not be interrupted.

9. The system according to claim 6, wherein the decision support system changes

the settings of one or more medical devices in response to a clinical event.

10. A system for generating a role based user interface, said system comprising:

one or more processors programmed to:

receive patient data relating to a plurality of patients being treated by one or

more caregivers;

receive caregiver data relating to the role, status, and location of the one or

more caregivers;

evaluate the patient data and caregiver data; and

generate a role-based user interface displaying the most clinically meaningful

information to the one or more caregivers based on the evaluation of the patient data

and caregiver data.

11. The system according to claim 10, wherein the one or more processors are

further programmed to:

map the patient data with the caregiver data to prioritize elements displayed in the

user interface.

12. The system according to claim 10, wherein the one or more processors are

further programmed to:

limit the patient data displayed on the user interface based on the caregiver data.

13. The system according to any one of claims 10-12, wherein the one or more

processors are further programmed to:

evaluate the patient data and generates clinical data indicative of one or more

diagnosis and/or treatment options.

14. The system according to claim 13, wherein the one or more processors are

further programmed to:



map the patient data and clinical data to generate clinical events which can be targeted

to one or more users or one or more medical devices.

15. The system according to claim 14, wherein the one or more processors are

further programmed to:

target and display the clinical events to one or more caregivers based on the caregiver

data.

16. The system according to claim 15, wherein the one or more processors are

further programmed to:

manage the clinical events based on caregiver data and at least one of holds the

clinical event or redistributes the clinical event when a caregiver should not be interrupted.

17. A method for generating a role based user interface, said method comprising:

receiving patient data relating to a plurality of patients being treated by one or more

caregivers;

receiving caregiver data relating to the role, status, and location of the one or more

caregivers;

evaluating the patient data and caregiver data; and

generating a role-based user interface displaying the most clinically meaningful

information to the one or more caregivers based on the evaluation of the patient data and

caregiver data.

18. The method according to claim 17, further including:

mapping the patient data with the caregiver data to prioritize elements displayed in

the user interface.

19. The method according to claim 17, further including:

limiting the patient data displayed on the user interface based on the caregiver data.

20. The method according to any one of claims 17-19, further including:

evaluating the patient data and generates clinical data indicative of one or more

diagnosis and/or treatment options.



21. The method to claim 20, further including:

mapping the patient data and clinical data to generate clinical events which

targeted to one or more users or one or more medical devices.

























International application No

PCT/EP2014/071471

A. CLASSIFICATION O F SUBJECT MATTER
INV. GO6F19/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols

G06F G06Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

EPO: "Mi ttei l ung des Europ?i schen 1-20
Patentamts vom 1 . Oktober 2Q07 ?ber
Gesch?ftsmethoden = Noti ce from the
European Patent Offi ce dated 1 October
2007 concerni ng business methods =
Communiqu? de Offi ce europ?en des
brevets, en date du ler octobre 2007,
concernant les m?thodes dans l e domai ne

cictivi t^s"
JOURNAL OFFICI EL DE L ' OFFICE EUROPEEN DES

BREVETS. OFFICIAL JOURNAL OF THE EUROPEAN

PATENT OFFICE. AMTSBLATTT DES EUROPAEISCHEN
PATENTAMTS, OEB, MUNCHEN , DE,
vol . 30, no. 11,
1 November 2007 (2007-11-01) , pages
592-593, XP007905525 ,
ISSN : 0170-9291
Statement i n accordance wi t h the Noti ce
from the European Patent Offi ce dated 1

-/--

X Further documents are listed in the continuation of Box C. □ See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the International "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other " document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

18 December 2014 08/01/2015

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Huber, Alexander



International application No

PCT/EP2014/071471

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

October 2007 concerni ng business methods
(0J EPO 2007 , 592-593) . The c l aimed
subject-matter, wi t h due regard t o the
descri pti on and drawi ngs , rel ates t o
processes compri sed i n the l i st of
subject-matter and activi ties l i stet under
Rules 39 . 1 and 67 . 1 PCT. The appl i cant i s
advi sed that i n accordance wi t h the
establ i shed practi ce of the EPO, no search
needs t o be performed i n respect of those
aspects of the c l aimed inventi on . The only
i denti fiable techni cal aspects of the
c l aimed i nvention rel ate t o the use of
conventional , general -purpose data
processing technol ogy for processi ng data
of an inherently non-technologi cal nature.
The i nformati on technology employed i s
consi dered t o have been general l y known as
i t was wi dely avai labl e t o everyone at the
date of f i l ing/pri ori t y of the present
appl i cati on. The notoriety of such pri or
art cannot reasonably be contested. No
documentary evidence was therefore
consi dered requi red. ;
page 593 , paragraph 2

"STATEMENT I N ACCORDANCE WITH THE NOTICE 1-20
FROM THE EUROPEAN PATENT OFFICE DATED 1
OCTOBER 2007 CONCERNING BUSINESS METHODS -
PCT / ERKLAERUNG GEMAESS DER MITTEI LUNG

DES EUROPAEISCHEN PATENTAMTS VOM l.OKTOBER
2007 UEBER GESCHAEFTSMETHODEN - PCT /
DECLARATION C0NF0RMEMENT AU COMMUNIQUE DE

L ' OFFICE EUR0P" ,
20071101 ,
1 November 2007 (2007-11-01) , XP002456414,
The technologi cal aspects identi f i ed i n
the present appl i cati on (Art. 15 PCT) are
consi dered part of common general
knowl edge. Due t o thei r notori ety no
documentary evidence i s found t o be
requi red. For further detai l s see the
accompanyi ng Opini on .


	abstract
	description
	claims
	drawings
	wo-search-report

