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EARLY WARNING SCORE
METHODOLOGIES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a U.S. nonprovisional
patent application of, and claims priority under 35 U.S.C.
§119(e) to, each of U.S. provisional patent application
62/036,182, filed Aug. 12, 2014, which provisional patent
application is incorporated by reference herein; and U.S.
provisional patent application 62/036,299, filed Aug. 12,
2014, which provisional patent application is incorporated by
reference herein. The present application hereby further
incorporates herein by reference the entire disclosure of the
Appendix attached hereto, which represents the disclosure of
these two provisional applications.

COPYRIGHT STATEMENT

[0002] All of the material in this patent document is subject
to copyright protection under the copyright laws of the United
States and other countries. The copyright owner has no objec-
tion to the facsimile reproduction by anyone of the patent
document or the patent disclosure, as it appears in official
governmental records but, otherwise, all other copyright
rights whatsoever are reserved.

BACKGROUND OF THE INVENTION

[0003] The present invention generally relates to the use of
an early warning score in a medical context.

[0004] In healthcare, early warning score (EWS) method-
ologies are frequently used by hospital nursing and medical
staff and emergency medical services as a simple guide to
quickly determine the degree of illness or injury of a patient.
Tt is often based on data derived from physiological readings
(such as blood oxygen saturation, systolic blood pressure,
heart rate, respiratory rate, body temperature, etc.) and other
observations (such as level of consciousness and pain level).
Typically, resulting observations are compared to a normal
range to generate a single coniposite score.

[0005] EWS methodologies can be used to inform best
medical practices, for example, an early warning score can
prompt a nurse to call an attending physician or increase the
frequency of vital sign observations.

[0006] Existing EWS calculations are either done manu-
ally, through a paper based score card, or electronically, using
a hardcoded algorithm that requires the attending nurse to
input the vital signs and other observations.

[0007] Both paper based score cards and hard coded algo-
rithms make the EWS calculation a blunt instrument that will
raise false alarms. For example, a patient on specific heart
medicine might experience an elevated heart rate that would
score them unnecessarily high.

[0008] Although there are advantages in adopting standard-
ized EWS calculations, these do not apply effectively across
all patient groups (e.g., pediatrics, oncology, etc.), again
resulting in lower accuracy and increased false alarms.

[0009] EWS false alarms can cause alert fatigue, and cause
an attending practitioner to start second guessing the scoring
and not reacting appropriately, which can potentially cause
patient safety issues.

Feb. 18,2016

[0010] Available literature on EWS adoption identifies
alarm fatigue as one of the factors impeding the wider adop-
tion of EWS methodologies as an effective means to detect
deteriorating patients.

[0011] One or more needs exist for improvement in early
warning score methodologies, including improving the accu-
racy in such methodologies so that less false alarms are expe-
rienced and less alert fatigue results. These, and other needs,
are addressed by one or more aspects of the present invention.

SUMMARY OF THE INVENTION

[0012] The present invention includes many aspects and
features. Moreover, while many aspects and features relate to,
and are described in, the context of providing healthcare
services at a hospital, the present invention is not limited to
use only in this context, as will become apparent from the
following summaries and detailed descriptions of aspects,
features, and one or more embodiments of the present inven-
tion.

[0013] Accordingly, one aspect of the present invention
relates to a configurable logic module for an electronic health
records (EHR) application that is utilized to deliver early
warning score (EWS) calculations.

[0014] In one or more preferred implementations, a logic
module takes into account a patient’s medications and treat-
ments in EWS calculations.

[0015] In one or more preferred implementations, a logic
module takes into account a patient’s medical history and
specific patient exceptions, such as, for example, a known
history of high blood pressure, in EWS calculations.

[0016] In one or more preferred implementations, a logic
module delivers EWS calculations that meet the specific
requirement of a facility or a unit.

[0017] In one or more preferred implementations, a logic
module provides EWS calculations tailored to one or more
specific patient groups.

[0018] In one or more preferred implementations, a logic
module provides EWS calculations tailored to one or more
EWS standards.

[0019] In one or more preferred implementations, a logic
module provides EWS calculations tailored to one or more
specific patient groups and to one or more EWS standards.
[0020] In another aspect of the invention, a computer net-
work provides early warning scores for a plurality of patients,
which scores are used by medical personnel to identify
degrees of illness or injury of patients. In this regard, the
computer network comprises: one or more networked devices
desktop computers and one or more mobile computing
devices; a server system comprising one or more computers
and arranged in electronic communication with the one or
more networked desktop computers and one or more mobile
computing devices. The server system includes a non-tran-
sient computer readable medium in which an electronic
health records (EHR) application is stored in the form of
computer-executable code, by which EHR application each
of the computers and mobile computing devices can access,
over the computer network, patient data in electronic patient
records maintained for patients. The server system includes a
non-transient computer readable medium in which one or
more logic modules are stored, each logic module being
accessible by the EHR application and each logic module
providing logic by which a task is performed by or for the
EHR application, the logic of each logic module being alter-
able without alteration to the computer-executable code of the
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EHR application. In accordance with this aspect, a logic
module provides logic by which an early warning score is
calculated, the logic including calculating an early warning
score based on, at least in part, data from an electronic patient
record that is accessed by the EHR application for calculating
such early warning score. The EHR application is adapted to
communicate a calculated early warning score to at least one
of the one or more networked devices, which in turn is
adapted to display the calculated early warning on a screen for
view by a user.

[0021] In a feature of this aspect, the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a patient respiration rate.

[0022] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes an oxygen saturation.

[0023] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes an oxygen device flow rate.

[0024] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes a temperature of the patient.

[0025] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes a blood pressure of the patient.

[0026] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes a heart rate of the patient.

[0027] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes a level of consciousness of the patient.
[0028] In another feature, the data from the electronic
patient record on which data the early warning score is cal-
culated includes a level of pain experienced by the patient.
[0029] In another feature, the logic module is configured to
calculate the early warning scores.

[0030] In another feature, the EHR application is config-
ured to calculate the early warning scores using the logic
provided by the logic module.

[0031] In another feature, the computer network is imple-
mented by a plurality of healthcare facilities, and a single
logic module provides different logic for calculating early
warning scores for patients of at least two of the healthcare
facilities based on identification of the healthcare facility of a
patient.

[0032] In another feature, the computer network is imple-
mented by a plurality of medical services departments of a
healthcare facility. and a single logic module provides differ-
ent logic for calculating early warning scores for patients of at
least two of the medical services departments based on iden-
tification of the medical services department of a patient.
[0033] In another feature, a single logic module provides
different logic for calculating early warning scores for
patients based on an identification of a patient group of a
patient from a plurality of different patient groups.

[0034] In another feature, a single logic module provides
different logic for calculating early warning scores for
patients based on an identification of an EWS standard from
a plurality of different EWS standards.

[0035] In another feature, the computer network is imple-
mented by a plurality of healthcare facilities, and the com-
puter network further comprises a plurality of logic modules
each corresponding to a respective one of the plurality of
healthcare facilities, at least two of the logic modules provid-
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ing different logic for calculating early warning scores for
patients based on the healthcare facility of the patient.
[0036] In another feature, the computer network is imple-
mented by a plurality of medical service departments of a
healthcare facility, and the computer network further com-
prises a plurality of logic modules each corresponding to a
respective one of the medical services departments of the
healthcare facility, atleast two of the logic modules providing
different logic for calculating early warning scores for
patients based on the medical service department of the
patient.

[0037] In another feature, the computer network further
comprises a plurality of logic modules each corresponding to
a respective patient group, at least two of the logic modules
providing different logic for calculating early warning scores
for patients.

[0038] In another feature, the computer network further
comprises a plurality of logic modules each corresponding to
arespective EWS standard, at least two of the logic modules
providing different logic for calculating early warning scores
for patients.

[0039] In another feature, the logic provided by the logic
module, when calculating an early warning score of a patient,
takes into account a medical history of the patient.

[0040] In another feature, the logic provided by the logic
module, when calculating an early warning score of a patient,
takes into account one or more exception orders for the
patient.

[0041] In another feature, the logic provided by the logic
module, when calculating an early warning score of a patient,
takes into account one or more current medications of the
patient.

[0042] In another feature, the logic provided by the logic
module, when calculating an early warning score of a patient,
takes into account one or more current treatments of the
patient.

[0043] In another feature, the server system includes non-
transient computer readable medium in which a database of
the electronic patient records is stored, which database is
accessible by the EHR application for reading and writing
patient data to the electronic patient records.

[0044] Inanother feature, the logic module further provides
logic by which a determination is made whether the early
warning score of the patient is trending higher, trending
lower, or remaining the same based on a comparison between
the early warning score calculated and one or more early
warning scores previously recorded in the electronic patient
record of the patient, and the EHR application is adapted to
communicate an indication of whether the early warning
score of the patient is trending higher, trending lower, or
remaining the same to at least one of the one or more net-
worked devices, which in turn is adapted to display the indi-
cation on a screen for view by a user.

[0045] Inanother feature, a logic module comprises a script
for performance of a specific task for or on behalf of the EHR
Application.

[0046] In another feature, a logic module comprises an
computer-executable program for performing a specific task
for or on behalf of the EHR Application.

[0047] In another feature, the logic module is attached to
computerized flowsheets of the EHR application.

[0048] In another aspect of the invention, a method of cal-
culating in a computer network early warning scores for a
plurality of patients, which scores are used by medical per-
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sonnel to identify degrees of illness or injury of patients,
comptises: receiving from networked devices for a plurality
of patients, by an electronic health records (EHR) applica-
tion, observation data for one or more observations made
regarding the patients, and for each of the patients, recording
in an electronic patient record of such patient the received
observation data for such patient; accessing from a logic
module, by the EHR application, logic for calculating an
early warning score and, in accordance with such logic,
accessing recorded observation data from an electronic
patient record for calculating the early warning score based
on the accessed observation data recorded in the electronic
patient record; and communicating, by the EHR application,
to one of the networked devices, for display to medical per-
sonnel, an early warning score calculated based on the
accessed logic and accessed observation data recorded in the
electronic patient record.

[0049] Ina feature, the accessing step of is performed for a
particular patient upon receiving and recording observation
data for the particular patient from one of the networked
devices, and the communicating step comprises communicat-
ing a calculated early warning score for such patient to the
networked device from which the observation data is
received.

[0050] In a feature of the invention, the method further
comprises altering the logic of the logic module without
altering code of the EHR application.

[0051] In a feature of the invention, the method further
comprises calculating the early warning score by the EHR
application based on the accessed observation data recorded
in the electronic patient record.

[0052] In a feature of the invention, the method further
comprises calculating the early warning score by the logic
module based on the accessed observation data recorded in
the electronic patient record.

[0053] In a feature of the invention, the method further
comprises displaying the calculated early warning score on a
display screen of the networked device to which the calcu-
lated early warning score is communicated.

[0054] Ina feature of the invention, the logic module that is
accessed by the EHR application provides the logic for cal-
culating an early warning score for each of the plurality of
patients.

[0055] In a feature of the invention, the method further
comprises, in accordance with the logic for calculating the
early warning score, accessing recorded data from the elec-
tronic patient record of the patient in addition to the recorded
observation data that is accessed from the electronic patient
record, and calculating the early warning score based on the
observation data and the additional data that is accessed from
the electronic patient record of the patient. The additional
data that is accessed from the electronic patient record may
comprise a medical history of the patient; may comprise a
medical history of high blood pressure of the patient; may
comprise one or more exception orders for the patient; may
comprise one or more oxygen saturation exception orders for
the patient; may comprise one or more heart rate exception
orders for the patient; may comprise one or more respiration
rate exception orders for the patient; may comprise one or
more blood pressure exception orders for the patient; may
comprise one or more current medications of the patient; may
comprise one or more current treatments of the patient; and
combinations thereof. The additional data also may indicate
oxygen therapy of the patient, and calculating the early warn-
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ing score then may include adjusting a blood oxygen satura-
tion range for normalization of an observed blood oxygen
saturation of the patient.

[0056] In a feature of the invention, the method further
comprises in accordance with the logic for calculating the
early warning score, accessing recorded data from the elec-
tronic patient record of the patient in addition to the recorded
observation data that is accessed from the electronic patient
record, wherein the additional data comprises one or more
previous early warning scores; determining whether the cur-
rent early warning score is trending higher, trending lower, or
remaining the same over an observation interval; and com-
municating, by the EHR application, to one of the networked
devices, for display to medical personnel, an indication of
whether the current early warning score is trending higher,
trending lower, or remaining the same.

[0057] In another aspect of the invention, a method for
quickly and accurately identifying a degree ofillness or injury
of a patient comprises: (a) receiving, by a networked device,
user input regarding one or more observations made regard-
ing the patient; (b) communicating, by the networked device,
the received user input to an electronic health records (EHR)
application for recording thereof in an electronic patient
record of the patient; (¢) in response to performance of said
step (b) by the networked device, (i) receiving, by the net-
worked device, from the EHR application, a current early
warning score for the patient based at least in part on the
communicated user input when sufficient user input regard-
ing one or more observations has been communicated for
calculating a current early warning score for the patient, and
(1) receiving, by the networked device, from the EHR appli-
cation, a message that the user input communicated was
insufficient for calculating a current early warning score for
the patient when insufficient user input regarding one or more
observations has been communicated for calculating a cur-
rent early warning score for the patient; and (d) displaying, by
the networked device for view by a user, (i) the current early
warning score when received from the EHR application, and
(ii) the message that the user input communicated was insuf-
ficient for calculating a current early warning score for the
patient when such message is received from the EHR appli-
cation.

[0058] Ina feature, the user input regards respiration rate of
the patient.

[0059] Inafeature, the userinput regards oxygen saturation
of the patient.

[0060] In a feature, the user input regards oxygen device
flow rate of the patient.

[0061] In a feature, the user input regards temperature of
the patient.
[0062] In a feature, the user input regards systolic blood

pressure of the patient.

[0063] In a feature, the user input regards heart rate of the
patient.
[0064] 1In a feature, the user input regards a level of pain

being experienced of the patient.

[0065] In a feature, the user input regards a level of con-
sciousness exhibited by the patient.

[0066] Another aspect of the invention comprises software
in the form of computer-executable instructions contained in
a computer-readable medium which, when executed by a
processor, performs a method in accordance with one or more
aspects or features of the invention.
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[0067] Inanotheraspect, aconfigurablelogic module for an
electronic health records application—such as “Sunrise
Clinical Manager” available from Allscripts Healthcare Solu-
tions, Inc. and its subsidiaries or similar commercial offer-
ing—is utilized to deliver early warning score (EWS) calcu-
lations. The logic module preferably takes into account: a
patient’s medications and treatments in EWS calculations; a
patient’s medical history and specific patient exceptions, such
as, for example, a known history of high blood pressure; the
specific requirement of a facility or a unit within that facility;
one or more specific patient groups; one or more EWS stan-
dards; and combinations of the foregoing.

[0068] Another aspect relates to a method for submitting
multiple patient observations using asynchronous web set-
vice calls by utilizing a publish subscribe pattern for commu-
nications between a user interface, a submission engine, and
web services. The method includes displaying, to auser viaan
electronic display associated with an electronic device, an
interface of a healthcare software application configured to
allow a user to trigger submission of patient observations;
receiving, at the electronic device from the user via one or
more input devices associated with the electronic device,
input corresponding to an indication to effect submission of'a
plurality of patient observations; subscribing, by a user inter-
face module of the healthcare software application, to pub-
lished messages from a submission engine concerning the
triggered submission, and communicating an indication of
the triggering of the submission to the submission engine;
subscribing, by the submissionengine, to published messages
from a submission handler concerning a first submission mes-
sage, and communicating the first submission message
including first one or more observations of the plurality of
patient observations to the submission handler; generating, at
the submission handler in response to the communicated first
submission message, a first call to one or more web services;
handling, at each of the one or more web services, the first
call, and communicating, to the submission handler, a first
indication of success; publishing, by the submission handler
in response to the received first indication of success, a first
success message; handling, at the submission engine, the
published first success message, and determining that there is
at least one additional observation to be submitted; determin-
ing, at the submission engine, whether a test pause setting is
active; subscribing, by the submission engine, to published
messages from a submission handler concerning a second
submission message, and communicating the second submis-
sion message including one or more of the at least one addi-
tional observations to be submitted to the submission handler;
generating, at the submission handler in response to the com-
municated second submission message, a second call to one
or more web services; handling, at each of the one or more
web services, the second call, and communicating, to the
submission handler, a second indication of success; publish-
ing, by the submission handler in response to the received
second indication of success, a second success message; han-
dling, at the submission engine, the published second success
message, and determining whether there is another additional
observation to be submitted, after determining that there are
not any more additional observations to be submitted, deter-
mining, at the submission engine that all of the submissions
were successful, and publishing, by the submission engine, a
full success message; and handling, at the user interface mod-
ule, the full success message, and, based thereon, displaying,
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to the user via the electronic display associated with the
electronic device, anindication that patient observations were
successfully submitted.

[0069] In a feature of this aspect, the electronic device
comprises a phone.

[0070] In a feature of this aspect, the electronic device
comprises a tablet.

[0071] In a feature of this aspect, the electronic device
comprises an i0S device.

[0072] In a feature of this aspect, the electronic device
comprises an iPhone.

[0073] In a feature of this aspect, the electronic device
comprises an iPad.

[0074] In a feature of this aspect, the electronic device
comprises an Android device.

[0075] In a feature of this aspect, the electronic device
comprises a Windows mobile device.

[0076] In a feature of this aspect, the electronic device
comprises a Windows 8 device.

[0077] In a feature of this aspect, the electronic device
comprises a Microsoft Surface.

[0078] Another aspect relates to a method for submitting
multiple patient observations using asynchronous web ser-
vice calls by utilizing a publish subscribe pattern for commu-
nications between a user interface, a submission engine, and
web services. The method includes displaying, to auser via an
electronic display associated with an electronic device, an
interface of a healthcare software application configured to
allow a user to trigger submission of patient observations;
receiving, at the electronic device from the user via one or
more input devices associated with the electronic device,
input corresponding to an indication to effect submission of a
plurality of patient observations; subscribing, by a user inter-
face module of the healthcare software application, to pub-
lished messages from a submission engine concerning the
triggered submission, and communicating an indication of
the triggering of the submission to the submission engine;
subscribing, by the submission engine, to published messages
from a submission handler concerning a first submission mes-
sage, and communicating the first submission message
including first one or more observations of the plurality of
patient observations to the submission handler; generating, at
the submission handler in response to the communicated first
submission message, a first call to one or more web services;
handling, at each of the one or more web services, the first
call, and communicating, to the submission handler, a first
indication of success; publishing, by the submission handler
in response to the received first indication of success, a first
success message; handling, at the submission engine, the
published first success message, and determining that there is
at least one additional observation to be submitted; determin-
ing, at the submission engine, that a test pause setting is
active, and, based thereon, subscribing to pause continue
messages from the user interface module, and publishing a
pause message; handling, at the user interface module, the
pause message, and, based thereon, displaying, to the user via
the electronic display associated with the electronic device, a
pause modal; receiving, at the electronic device from the user
via one or more input devices associated with the electronic
device, input corresponding to interaction with the pause
modal; publishing, based on the input corresponding to inter-
action with the pause modal, a pause continue message; han-
dling, at the submission engine, the pause continue message
and, in response thereto, subscribing, by the submission
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engine, to published messages from a submission handler
concerning a second submission message, and communicat-
ing the second submission message including one or more of
the at least one additional observations to be submitted to the
submission handler; generating, at the submission handler in
response to the communicated second submission message, a
second call to one or more web services; handling, at each of
the one or more web services, the second call, and commu-
nicating, to the submission handler, a second indication of
success; publishing, by the submission handler in response to
the received second indication of success, a second success
message; handling, at the submission engine, the published
second success message, and determining whether there is
another additional observation to be submitted; after deter-
mining that there are not any more additional observations to
be submitted, determining, at the submission engine that all
of the submissions were successful, and publishing, by the
submission engine, a full success message; handling, at the
user interface module, the full success message, and, based
thereon, displaying, to the user via the electronic display
associated with the electronic device, an indication that
patient observations were successfully submitted.

[0079] Another aspect relates to a method for submitting
multiple patient observations using asynchronous web ser-
vice calls by utilizing a publish subscribe pattern for commu-
nications between a user interface, a submission engine, and
web services. The method includes displaying, to auser viaan
electronic display associated with an electronic device, an
interface of a healthcare software application configured to
allow a user to trigger submission of patient observations;
receiving, at the electronic device from the user via one or
more input devices associated with the electronic device,
input corresponding to an indication to effect submission of'a
plurality of patient observations; subscribing, by a user inter-
face module of the healthcare software application, to pub-
lished messages from a submission engine concerning the
triggered submission, and communicating an indication of
the triggering of the submission to the submission engine;
subscribing, by the submission engine, to published messages
from a submission handler concerning a first submission mes-
sage, and communicating the first submission message
including first one or more observations of the plurality of
patient observations to the submission handler; generating, at
the submission handler in response to the communicated first
submission message, a first call to one or more web services;
handling, at each of the one or more web services, the first
call, and communicating, to the submission handler, a first
indication of success; publishing, by the submission handler
in response to the received first indication of success, a first
success message; handling, at the submission engine, the
published first success message, and determining that there is
at least one additional observation to be submitted; subscrib-
ing, by the submission engine, to published messages from a
submission handler concerning a second submission mes-
sage, and communicating the second submission message
including one or more of the at least one additional observa-
tions to be submitted to the submission handler; generating, at
the submission handler in response to the communicated
second submission message, a second call to one or more web
services; handling, at each of the one or more web services,
the second call, and communicating, to the submission han-
dler, a second indication of success; publishing, by the sub-
mission handler in response to the received second indication
of success, a second success message; handling, at the sub-
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mission engine, the published second success message, and
determining whether there is another additional observation
to be submitted; after determining that there are not any more
additional observations to be submitted, determining, at the
submission engine that all of the submissions were success-
ful, and publishing, by the submission engine, a full success
message; and handling, at the user interface module, the full
sticcess message, and, based thereon, displaying, to the user
via the electronic display associated with the electronic
device, an indication that patient observations were success-
fully submitted.

[0080] Another aspect relates to a computer network which
includes computing devices and a server system having an
electronic health records (EHR) application. The server sys-
tem includes a logic module accessible by the EHR applica-
tion and providing logic by which an early warning score for
a patient is calculated. The score is calculated based on, at
least in part, data from an electronic patient record that is
accessed by the EHR application. The EHR application com-
municates the calculated early warning score to a networked
device, which in turn displays the calculated early warning
score on a screen for view by a user. The same networked
device preferably is used to make one or more observations of
the patient that are recorded in the electronic patient record,
and based on which the score is calculated. Whether the score
is increasing, decreasing, or remaining the same over obser-
vation intervals preferably is determined and displayed with
the score.

[0081] Another aspect relates to a patient observations sub-
mission state engine that uses native asynchronous web ser-
vice handling (e.g. that in iOS) and manages multiple sub-
mission transaction requests for a single patient observation
session. Preferably, the transactions and their results are man-
aged by the engine, and appropriate result events (success,
partial failure and full failure) are pushed back to a user
interface.

[0082] In addition to the aforementioned aspects and fea-
tures of the present invention, it should be noted that the
present invention further encompasses the various possible
combinations and subcombinations of such aspects and fea-
tures. Thus, for example, any aspect may be combined with an
aforementioned feature in accordance with the present inven-
tion without requiring any other aspect or feature.

BRIEF DESCRIPTION OF THE FIGURES

[0083] FIG. 1 schematically illustrates a computer network
in which one or more preferred embodiments of the present
invention are incorporated.

[0084] FIG. 2 illustrates components of the server system
of the computer network of FIG. 1.

[0085] FIG. 3 illustrates steps of a method of one or more
preferred embodiments of the invention.

[0086] FIG. 4 illustrates a sequence of communications in
one or more preferred embodiments of the invention.

[0087] FIG. 5 illustrates steps of a method that, in one or
more preferred embodiments, is performed through the
sequence of communications illustrated in FIG. 4.

[0088] FIG. 6 illustrates steps of another method that, in
one or more preferred embodiments, is performed through an
alternative sequence of communications.

[0089] FIG. 7 illustrates steps of another method that is
performed in one or more preferred embodiments through the
sequence of communications illustrated in FIG. 4.
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[0090] FIG. 8 illustrates steps of another method that is
performed in one or more preferred embodiments through the
sequence of communications illustrated in FIG. 4.

[0091] FIG. 9 illustrates steps of another method that is
performed in one or more preferred embodiments through the
sequence of communications illustrated in FIG. 4.

[0092] FIG. 10 illustrates steps of another method that is
performed in one or more preferred embodiments through the
sequence of communications illustrated in FIG. 4.

[0093] FIG. 11 illustrates a home screen of an i0OS mobile
device is shown with icons representing apps arranged
thereon.

[0094] FIG. 12 illustrates a login box for authentication of
a user on the i0S mobile device.

[0095] FIG. 13 illustrates a listing of patients on the i0OS
mobile device, for whom observations can be made by a user
with the i0S mobile device.

[0096] FIG. 14 illustrates a user interface for receiving user
input regarding observations made by a user for a specific
patient.

[0097] FIG. 15 illustrates user input being received in the
user interface of FIG. 14 regarding a respiration rate of a
specific patient.

[0098] FIG. 16 illustrates user input being received in the
user interface of FIG. 14 regarding a respiration rate of a
specific patient, wherein the value for the respiration rate is
outside of a normal range

[0099] FIG. 17 illustrates a secondary user interface that
appears when the “Click to select” element of the user inter-
face of FIG. 17 is selected by the user.

[0100] FIG. 18 illustrates the results of selecting “Nasal
Cannulae” from the secondary user interface of FIG. 17.
[0101] FIG. 19 illustrates what occurs when the submit
button is selected and there is an insufficient number of obser-
vations being submitted so as to calculate an early warning
score based thereon.

[0102] FIG. 20 illustrates what occurs when the submit
button is selected and the connection to the computer network
has been lost.

[0103] FIG. 21 illustrates the transfer of submitted obser-
vations from the i0S mobile device to a “flowsheets” tabbed
page within an FHR Application, which page is in the context
of the identified patient.

[0104] FIG. 22 better illustrates the user interface of FIG.
21

[0105] FIG. 23 better illustrates the tabbed page of FIG. 21.
[0106] FIG. 24 illustrates the display to a user on i0S

mobile device of a user interface for an early warning score
calculated following submission, wherein the score is calcu-
lated to be a “0”.

[0107] FIG. 25 illustrates the display to a user on i0OS
mobile device of a user interface for an early warning score
calculated following submission, wherein the score is calcu-
lated to be a “3”.

[0108] FIG. 26 illustrates the display to a user on iOS
mobile device of a user interface for an early warning score
calculated following submission, wherein the score is calcu-
lated to be a “17”.

[0109] FIG. 27 illustrates the display to a user on iOS
mobile device of a user interface for an early warning score
calculated following submission, wherein the score is calcu-
lated to be a “4”,

[0110] FIG. 28 illustrates the display to a user on iOS
mobile device of a user interface wherein not enough obser-
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vations have been made contemporaneously with the submis-
sion so as to be able to calculate a current early warning score.
[0111] FIG. 29 illustrates a portion of a screen shot of a user
interface of an EHR Application, wherein an “Orders” tabbed
page is displayed to a user that includes an “Order Summary”
for a particular patient and, as shown, an exception order is
revealed for Nursing that relates to the calculation of an early
warning score for the particular patient.

[0112] FIG. 30 shows a flowchart illustrating a sequence of
steps performed in accordance with a preferred embodiment
of the invention.

DETAILED DESCRIPTION

[0113] As a preliminary matter, it will readily be under-
stood by one having ordinary skill in the relevant art (“Ordi-
nary Artisan”) that the present invention has broad utility and
application. As should be understood, any embodiment may
incorporate only one or a plurality of the above-disclosed
aspects of the invention and may further incorporate only one
or a plurality of the above-disclosed features. Furthermore,
any embodiment discussed and identified as being “pre-
ferred” is considered to be part of a best mode contemplated
for carrying out the present invention. Other embodiments
also may be discussed for additional illustrative purposes in
providing a full and enabling disclosure of the present inven-
tion. As should be understood, any embodiment may incot-
porate only one or a plurality of the above-disclosed aspects
of the invention and may further incorporate only one or a
plurality of the above-disclosed features. Moreover, many
embodiments, such as adaptations, variations, modifications,
and equivalent arrangements, will be implicitly disclosed by
the embodiments described herein and fall within the scope of
the present invention.

[0114] Accordingly, while the present invention is
described herein in detail in relation to one or more embodi-
ments, it is to be understood that this disclosure is illustrative
and exemplary of the present invention, and is made merely
for the purposes of providing a full and enabling disclosure of
the present invention. The detailed disclosure herein of one or
more embodiments is not intended, nor is to be construed, to
limit the scope of patent protection afforded the present
invention in any claim of a patent issuing here from, which
scope is to be defined by the claims and the equivalents
thereof. It is not intended that the scope of patent protection
afforded the present invention be defined by reading into any
claim a limitation found herein that does not explicitly appear
in the claim itself.

[0115] Thus, for example, any sequence(s) and/or temporal
order of steps of various processes or methods that are
described herein are illustrative and not restrictive. Accord-
ingly, it should be understood that, although steps of various
processes or methods may be shown and described as being in
asequence or temporal order, the steps of any such processes
or methods are not limited to being carried out in any particu-
lar sequence or order, absent an indication otherwise. Indeed,
the steps in such processes or methods generally may be
carried out in various different sequences and orders while
still falling within the scope of the present invention. Accord-
ingly, it is intended that the scope of patent protection
afforded the present invention is to be defined by the issued
claim(s) rather than the description set forth herein.

[0116] Additionally, it is important to note that each term
used herein refers to that which the Ordinary Artisan would
understand such term to mean based on the contextual use of
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such term herein. To the extent that the meaning of a term used
herein—as understood by the Ordinary Artisan based on the
contextual use of such term—differs in any way from any
particular dictionary definition of such term, it is intended that
the meaning of the term as understood by the Ordinary Arti-
san should prevail.

[0117] Regarding applicability of 35 U.S.C. §112, para-
graph (f), no claim element is intended to be read in accor-
dance with this statutory provision unless the explicit phrase
“means for” or “step for” is actually used in such claim
element, whereupon this statutory provision is intended to
apply in the interpretation of such claim element.

[0118] Furthermore, it is important to note that, as used
herein, “a” and “an” each generally denotes “at least one,” but
does not exclude a plurality unless the contextual use dictates
otherwise. Thus, reference to “a picnic basket having an
apple” describes “a picnic basket having at least one apple” as
well as “a picnic basket having apples.” In contrast, reference
to “a picnic basket having a single apple” describes “a picnic
basket having only one apple.”

[0119] When used herein to join alist ofitems, “or” denotes
“at least one of the items,” but does not exclude a plurality of
items of the list. Thus, reference to “a picnic basket having
cheese or crackers” describes “a picnic basket having cheese
without crackers”, “a picnic basket having crackers without
cheese”, and “a picnic basket having both cheese and crack-
ers.” Finally, when used herein to join a list of items, “and”
denotes “all of the items of the list.” Thus, reference to “a
picnic basket having cheese and crackers” describes “a picnic
basket having cheese, wherein the picnic basket further has
crackers,” as well as describes “a picnic basket having crack-
ers, wherein the picnic basket further has cheese.”

[0120] One or more preferred embodiments of the present
invention are next described. The following description of
one or more preferred embodiments is merely exemplary in
nature and is in no way intended to limit the invention, its
implementations, or uses.

[0121] 1In accordance with one or more preferred imple-
mentations, a configurable logic module for an electronic
health records (EHR) application is utilized to deliver early
warning score (EWS) calculations. In one or more preferred
implementations, a logic module is a logic module for a
clinical management application such as “Sunrise Clinical
Manager” available from Allscripts Healthcare Solutions,
Inc. and its subsidiaries. As will be appreciated, Allscripts’
Sunrise Clinical Manager—or SCM—is built on top of a fully
comprehensive electronic patient record (EPR), and SCM
enables complex clinical workflows to be easily tailored
through configurable modules, known as “medical logic
modules” or MLMs—that have full access to the EPRs.
[0122] In one or more preferred implementations, a logic
module—such as an MLM in implementations using SCM—
takes into account a patient’s medications and treatments in
EWS calculations. For example, in one or more preferred
implementations, a system may lower what is considered to
be a normal blood oxygen saturation range for a patient
receiving oxygen therapy.

[0123] In one or more preferred implementations, a logic
module takes into account a patient’s medical history and
specific patient exceptions, such as, for example, a known
history of high blood pressure, in EWS calculations.

[0124] In one or more preferred implementations, EWS
calculation uses the following observations: respiration rate,
oxygen saturation, oxygen device flow rate, temperature, sys-
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tolic blood pressure, heart rate, and level of consciousness
preferably using the AVPU scale—an acronym from “alert,
voice, pain, unresponsive”—by which a first aider, ambu-
lance crew or health care professional measures and records a
patient’s responsiveness.

[0125] Inoneormore preferred implementations, the EWS
calculation is implemented by a single logic module that takes
into account the following orders to offset the scoring of
individual observations: oxygen therapy order minimum and
maximum oxygen saturation; heart rate exception orders;
respiration rate exception orders; and blood pressure orders.
[0126] In one or more preferred implementations, a logic
module charts or tracks early warning score over time, allow-
ing medical staff to view not just a patient’s current score, but
also whether the patient’s score is increasing (e.g. patient is
deteriorating) or decreasing (e.g. patient is improving) over a
period of time.

[0127] One or more preferred implementations relate to a
logic module which delivers EWS calculations that meet the
specific requirement of a facility, or even a unit within that
facility (oncology, emergency room, pediatrics, etc.).

[0128] In one or more preferred implementations, a logic
module includes EWS calculations tailored to one or more
specific patient groups and/or one or more EWS standards.
[0129] Preferably, EWS calculation functionality is pro-
vided in a logic module which can be easily maintained and
modified without modifying the underlying clinical manage-
ment application, thereby allowing healthcare providers to
tailor their EWS calculations through try-inspect-adapt
cycles or consensus methods much more easily than with a
paper-based score card or a hard-coded electronic algorithm.
[0130] Preferably, EWS calculation functionality is pro-
vided in a logic module which can be attached to flowsheets
or called by dedicated software components, allowing the
calculation to be shared across components and thus provid-
ing consistency of result across a range of applications.
[0131] In one or more preferred implementations, a logic
module including functionality described herein delivers
more accurate scoring than conventional EWS methodolo-
gies, reducing the number of false alerts and thus maintaining
medical staff trust in the scoring,

[0132] With reference now to the drawings, FIG. 1 sche-
matically illustrates a computer network 100 in which one or
more preferred embodiments of the present invention are
incorporated. The computer network 100 is used in a medical
context, inter alia, to calculate early warning scores for
patients for use by hospital nursing and medical staff and
emergency medical services. The calculated early warning
scores are used to identify quickly the degree of illness or
injury of a patient, and the early warning scores are based on
data derived from physiological readings and other observa-
tions made by the medical personnel.

[0133] Asillustrated, the computer network 100 includes a
server system 102 comprising one or more computers. The
server system 102 is arranged in electronic communication
with one or more networked desktop computers 104 and one
or more mobile computing devices 106 such as tablets and
similar computing devices. The electronic communication
can be wired, wireless, or a combination thereof.

[0134] FIG. 2 illustrates components of the server system
102 ofthe computer network 100 of FIG. 1. The server system
includes an electronic health records (EHR) application 108,
a database of electronic patient records (EPRs) 110, and one
or more external logic modules 112.
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[0135] The EHR application preferably is stored in non-
transient computer readable medium of the server system
102, runs on one or more servers of the server system, and
when run is accessible over the computer network by each of
the computers and computing devices. Moreover, the EHR
Application accesses the EPRs for storing and retrieving
patient healthcare data to the respective records of the
patients, and provides a means by which each of the comput-
ers and computing devices accesses the EPRs for reading and
writing patient data. The EHR Application further accesses
each of the logic modules, which are stored in non-transient
computer readable medium of the server system.

[0136] Each logic module generally represents external
computer-executable code that defines logic for performing
one or more tasks by or for the EHR Application 108. For
example, a logic module 112 may comprise a script for per-
formance of a specific task for or on behalf of the EHR
Application. In another example, a logic module may com-
prise an executable program for performing a specific task for
or on behalf of the EHR Application. Furthermore, a logic
module 112 is customizable, whereas the EHR Application
itself generally is hardcoded with predefined logic and,
although the EHR Application generally may be configurable
to some extent upon installation and maintenance, the EHR
Application generally is not customizable in terms of provid-
ing or modifying logic for performing specific tasks at each
installation or location of use of an instance of the EHR
Application. Moreover, a logic module can be attached to
computerized flowsheets or called by dedicated software
components outside of the EHR Application, allowing a
range of applications to leverage the same logic module with
consistency across those applications in the specific task per-
formed by the logic module. The logic module can be easily
maintained and modified without modifying the underlying
EHR Application or modifying any other applications lever-
aging the logic module.

[0137] In accordance with one more preferred embodi-
ments of the invention, early warning scores are calculated in
a logic module, i.e., early warning scores are calculated in
accordance with logic or computer-executable instructions
stored in a logic module. By using a logic module to calculate
the early warning scores, and by using the same underlying
patient data from the EPRs, the logic for the calculations can
be shared across a range of applications and components for
providing consistency in the results of the calculations.

[0138] Due to the synergies and efficiencies provided by
use of the logic module in calculating early warning scores,
the logic of the logic module in one or more preferred
embodiments is tailored to meet specific requirements of a
facility or unit, e.g., to meet specific requirements of oncol-
ogy, to meet specific requirements of oncology pediatrics,
and to meet specific requirements of oncology emergency
room. Such customization may be done through respective
logic modules, with each corresponding to a facility or unit.
Alternatively, a single logic module can be utilized that takes
into account the specific requirements of the facility or unit
based on an identification of the facility or unit.

[0139] For the same reasons, the logic of the logic module
in one or more preferred embodiments is tailored to one or
more specific patient groups, and the logic of the logic mod-
ule in one or more preferred embodiments is tailored to one or
more specific EWS standards as have been or may be estab-
lished.
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[0140] Tt will further be appreciated in view of the forego-
ing that EWS calculations can be tweaked or adjusted after
implementation to fine tune utilization thereof in practice
using try-inspect-adapt cycles or consensus methods.

[0141] Turning now to FIG. 3, steps 302-308 of a broad
method 300 of one or more preferred embodiments are illus-
trated. In accordance with step 302 of this method 300, obser-
vations are made for a patient. The observations may include
respiration rate, oxygen saturation, oxygen device flow rate,
temperature, systolic blood pressure, heart rate, and level of
consciousness as determined, for example, using the AVPU
scale. The one or more observations made by a user are
communicated from a user device to the EHR Application.

[0142] Inaccordance with step 304 of this method 300, the
one or more observations are communicated by the EHR
Application to the EPR database for saving to the particular
EPR for the patient. The data is thereby recorded and saved
for future reference.

[0143] Inaccordance with step 306 of this method 300, the
EHR Application communicates with a logic module,
requesting a calculated early warning score for the particular
patient, which is based on the recorded observations in the
patient’s EPR. Using the recorded observations, the logic of
the logic module normalizes the data by comparing the read-
ings to normal ranges to generate a composite score repre-
senting the degree of patient illness or injury.

[0144] Inaccordance with step 308 of this method 300, the
EHR Application communicates with the user device and
provides to the user the calculated early warning score for the
patient based on the observations recorded in the EPR for the
patient. In response to the calculated early warning score, and
if the early warning score warrants such action, a physician
may be contacted or the frequency of observations of vital
signs of the patient may be increased.

[0145] With regard to FIG. 4, a sequence of communica-
tions in one or more preferred embodiments of the invention
are illustrated. Such communications occur between a user
device comprising mobile computing device 106; an EHR
Application 108; an EPR database 110; and a logic module
112. Furthermore, it will be appreciated that the user device of
FIG. 4 is representative of computers and computing devices
of FIG. 1; the EHR Application of FIG. 4 is representative of
the EHR Application of FIG. 2; the EPR database of F1G. 4 is
representative of the EPR database of FIG. 2; and the logic
module of FIG. 4 is representative of each of the logic mod-
ules of FIG. 2.

[0146] In conjunction with FIG. 4, FI1G. 5 illustrates steps
502-518 of a method 500 that in one or more preferred
embodiments is performed through the sequence of commu-
nications illustrated in FIG. 4.

[0147] Referring now to FIGS. 4 and 5, in one or more first
communications 114 at time t1, a device of a user communi-
cates observations made regarding a patient to the EHR
Application, which corresponds to step 502 in method 500.
By reference here to “one or more communications”, and by
such reference below, “one or more communications” is
intended to include not only the sending of data from a first
endpoint to a second endpoint in a computer network, but also
any requests and responses that may be sent or received for
establishing secure communications, as well as acknowl-
edgement of receipt of a message, all of which support the
sending of the data from the first endpoint to the second
endpoint in the computer network.
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[0148] In one or more second communications 116 at time
t2, the EHR Application communicates the observations to
the EPR database for recording in the EPR of the specific
patient for which the observations were made by the user,
which corresponds to step 504 in method 500.

[0149] Inoneormore third communications 118 at time t3,
the EHR Application communicates with a particular logic
module for calculating an early warning score for the patient.
Such communication may include a request for calculation of
an early warning score, including an identification of the
patient for which the score is 1o be calculated in accordance
with the logic module’s logic. This corresponds to step 506 in
method 500.

[0150] In one or more fourth communications 120 at time
4, the logic module communicates with the EHR Application
requesting one or more observations for use in calculating the
early warning score requested for the patient. Such commu-
nication may include a request for specific observations and
other patient data from the patient’s EPR that are used in
calculation of the early warning score. per the logic module’s
logic, and an identification of the patient for which the score
is to be calculated in accordance with the logic module’s
logic. This corresponds to step 508 in method 500.

[0151] Inoneor more fifth communications 122 at time t5,
the EHR Application communicates with the EPR database
for retrieving the one or more observations and other patient
data from the patient’s EPR, as required by the logic module.
The data is read from the patient’s EPR and returned to the
EHR Application. This corresponds to step 510 in method
500.

[0152] Inone ormore sixth communications 124 at time t6,
the EHR Application communicates with the particular logic
module, communicating the one or more observations and
other patient data retrieved from the patient’s EPR for calcu-
lating the early warning score for the patient. This corre-
sponds to step 512 in method 500.

[0153] Inoneormore seventh communications 126 at time
t7, the logic module communicates the calculated early warn-
ing score for the patient based on the retrieved one or more
observations and patient data. The early warning score is
communicated to the EHR Application. This corresponds to
step 514 in method 500.

[0154] In one or more eighth communications 128 at time
t8, the EHR Application communicates the calculated early
warning score to the EPR database for recording inthe EPR of
the specific patient for which the score was calculated, which
corresponds to step 516 in method 500.

[0155] Inoneormore ninth communications 130 attime t9,
the EHR Application communicates with the user device the
calculated early warning score, which is then displayed to the
user on the user’s device. This corresponds to step 518 in
method 500.

[0156] It will be appreciated that while the foregoing
descriptions related to FIGS. 4-5 have described and treated
logic modules as executable software separate from and able
to communicate with the EHR Application, each logic mod-
ule may be a script or code that is executed by the EHR
Application itself. Even in such scenarios, each logic module
remains a module that is customizable independently of the
EHR Application and its underlying source code. Thus, as
between different facilities of different healthcare systems,
the EHR Application may be the same but the logic modules
may differ, resulting in different methodologies in the calcu-
lations of the early warning scores.
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[0157] FIG. 6 is similar to the method illustrated in FIG. 5,
with the difference being that the logic module represents a
script that is executed by the EHR Application and, thus, the
communications shown between the EHR Application and
the logic module in method 500 have been omitted in the
method 600 of FIG. 6.

[0158] In particular, FIG. 6 illustrates steps 602-616 of
another method 600 that, in one or more preferred embodi-
ments, is performed through a sequence of communications.
In this regard, one or more observation(s) made by a user are
communicated from a device of the user to the EHR Appli-
cation at step 602; the observations are then communicated to
the EPR database for recording in the applicable patient EPR
at step 604; at step 606 a request for an early warning score is
received by the EHR Application or, alternatively, an event
occurs that triggers the EHR Application to cause an early
warning score to be calculated for a patient (such event being,
for example, the recording of one or more observations to the
EPR for such patient); at step 608 a request for one or more
observations as recorded in the patient’s EPR is communi-
cated to the EPR database; at step 610 the requested one or
more observations are communicated to the EHR Applica-
tion; at step 612 the early warning score for the patient is
calculated based on the observations retrieved from the
patient’s EPR; at step 614 the calculated early warning score
is communicated to the EPR database for recording in the
patient’s EPR; and at step 616 the calculated early warning
score is communicated to a user device for display to a user.
[0159] FIG. 7 illustrates steps 702-718 of another method
700 that is performed in one or more preferred embodiments
through the sequence of communications illustrated in FIG.
4. In FIG. 7, the early warning score is calculated based not
only on observations, but also on medication and treatment
information recorded in the patient’s EPR. Calculation of the
early warning score thus takes into account, for example, a
patient receiving oxygen therapy, for which the system may
lower what is considered to be a normal blood oxygen satu-
ration range for such patient.

[0160] FIG. 8 illustrates steps 802-788 of another method
800 that is performed in one or more preferred embodiments
through the sequence of communications illustrated in FIG.
4. In FIG. 8, the early warning score is calculated based not
only on observations, but also on exception orders recorded in
the patient’s EPR. An example of an exception order as
revealed in an EHR Application and recorded in the patient’s
EPR is shown in FIG. 29. Calculation of the early warning
score thus takes into account, for example, orders to offsetthe
scoring of individual observations such as oxygen therapy
order minimum and maximum oxygen saturation; heart rate
exception orders; respiration rate exception orders; and blood
pressure orders.

[0161] FIG. 9 illustrates steps 902-918 of another method
900 that is performed in one or more preferred embodiments
through the sequence of communications illustrated in FIG.
4. In FIG. 9, the early warning score is calculated based not
only on observations, but also on the patient’s medical history
recorded in the patient’s EPR. Calculation of the early warn-
ing score thus takes into account, for example, a known his-
tory of high blood pressure.

[0162] FIG. 10 illustrates steps 1002-1018 of another
method 1000 that is performed in one or more preferred
embodiments through the sequence of communications illus-
trated in FIG. 4. In FIG. 10, the early warning score is calcu-
lated together with a trend of the early warning score based on
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early warning scores that were recorded in the patient’s EPR.
Thus, both an early warning score and an indication of
whether such score is trending higher or lower is provided to
the user device for display to a user. Early warning scores are
thereby tracked over time, allowing medical staff to view not
just a patient’s current score, but also whether the patient’s
score is increasing (e.g. patient is deteriorating) or decreasing
(e.g. patient is improving) over a period of time.

[0163] FIGS. 11-28 illustrate an application that is run on
an 10S mobile device 1100 through which observations are
made and early warning scores are viewed by a user, such as
a nurse. The 10S mobile device 1100 is representative of the
computers and computing devices of FIG. 1 and the illus-
trated use of the i0S mobile device 1100 in FIGS. 11-28 is
within the context of the computer network 100 of FIG. 1 and
server system 102 of FIGS. 1 and 2.

[0164] InFIG. 11, ahome screen of the iOS mobile device
1100 is shown with icons representing apps arranged thereon.
Icon 1102 represents the “observations” app that works with
Sunrise Clinical Manager by Allscripts, as mentioned above.
Selecting icon 1102 displays a login box 1202 for authenti-
cation of the user, as shown in FI1G. 12.

[0165] Following a successful authentication, a user inter-
face 1302 for listing patients for whom observations can be
made is made accessible to the user and is displayed in FIG.
13, wherein a representative listing of patients is shown.
Preferably, the listing is the same “Patient List” that is con-
figured as the user’s default “Patient List” in Sunrise Clinical
Manager, i.e., the EHR Application.

[0166] FIG. 14 illustrates a user interface 1402 for receiv-
ing user input regarding observations made by a user regard-
ing a specific patient. The user interface 1402 is presented
upon selecting a patient from the patient listing as represented
in FIG. 13. Upon selection of a patient, the user interface 1402
1s displayed with the selected patient in context.

[0167] With further regard to the preferred user interface
1402 that is displayed, the specific patient is identified at the
top of the user interface 1402 in a patient banner. Elements of
the user interface for receiving user input are provided there
below. As shown, user interface 1402 includes user input
elements for receiving user input representing observations
made with respect to the patient’s respiration rate; the
patient’s oxygen saturation; whether the patient has an oxy-
gen device or is breathing ambient air; the patient’s tempera-
ture; the patient’s blood pressure; the patient’s heart rate; the
patient’s level of consciousness; the patient’s pain level,
whether the patient is experience nausea; and whether the
patient has experienced vomiting.

[0168] FIG. 15 illustrates user input being received from
the user regarding the patient’s respiration rate. In this
example, the user input field for respiration rate is selected by
the user by touching the area of the display of the i0S device
1100 corresponding to that user input field. This enables the
user then to input a value for the respiration rate of the patient.
As shown in FIG. 15, the value of “12” has been entered by a
user for the patient’s respiration rate. If thereafter a user
desires to change the value that has been entered, the user can
select the input field again and change the value. This can be
done until such time as the observations are successfully
submitted by selecting the “submit” button of the user inter-
face 1402.

[0169] FIG. 16 illustrates user input of a value for the res-
piration rate that is outside of a normal range, wherein feed-
back is provided by the application by changing the field
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name font to red, bolding the font, and highlighting the user
input field with a thick red line. (As used here, a “normal
range” for respiration rate refers to an observation value that
scores 0 in the Salford Royal Foundation Trust Adult Obser-
vation Chart, 6th draft, Oct. 8, 2013). For a field for which
such feedback is not provided, the user is informed of this in
the user interface 1402. For example, for the oxygen satura-
tion note field, the user is notified that feedback will not be
provided when the value entered is outside of normal limits
due to varying target oxygen ranges.

[0170] FIG. 17 illustrates a secondary user interface 1702
that appears when the “Click to select” element 1602 of the
user interface 1402 shown in FIG. 17 is selected. This element
1602 preferably is selected when the patient is receiving
oxygen via an oxygen device. While this secondary user
interface 1702 is presented, the underlying user interface
1402 1s “grayed out” and rendered inaccessible for input by
the user. The secondary user interface 1702 provides a list of
oxygen devices and configurations for selection of one by the
user.

[0171] As shown in FIG. 17, the options for selection
include “Nasal Cannulae”, “Venturi 24%”, “Venturi 28%”,
“Venturi 35%”, “Venturi 40%”, Venturi 60%”, “Humidified
28%”, and “Humidified 40%”. Additional options are pre-
sented outside of the current view shown, and are accessible
by scrolling down to view those selections. Preferably the last
option for selection is “Other”, the selection of which results
in a text box allowing the user to enter the type of oxygen
device being used. Furthermore, the first option preferably is
“Air”, which is selected if no oxygen device is being used to
confirm that no device in fact is being used.

[0172] When an oxygen device is selected, then the option
selected will appear in place of “Click to select” shown in
FIG. 17. Indeed, “Nasal Cannulae” has been selected in the
secondary user interface 1702 and, consequently, “Nasal
Cannulae” is displayed in the user interface 1402 as seen in
FIG. 18. Furthermore, since confirmation by the user that an
oxygen device is being used has been received, a new user
input field 1802 is displayed in user interface 1402 regarding
the device selected. The new user input field that is displayed
is used to input the device flow rate in units of liters per
minute.

[0173] Furthermore, as shown in FIG. 18, the “02 Device or
Air” field label text, and the text showing the selection in
secondary user interface 1702—is red, and the text showing
the option selected additionally is bold, when an oxygen
device is selected and the new user input field for entering the
oxygen device flow rate is displayed. As will be appreciated,
other user input fields similarly may be displayed, or may
cease to be displayed, as a function of user input that is
received via user interface 1402.

[0174] Once the desired observations have been made by
the user, the user selects the “Submit” button to record those
observations in the electronic patient record (EPR) for the
identified patient. Following submission, the user interface
1402 preferably resets, whereby the same observations that
were submitted are not carried forward automatically in a
subsequent submission. Furthermore, one or more observa-
tions may be submitted. For example, if some observations
already were submitted at the same time by the user, then
observations supplementing those may be made immediately
following such submission wherein just the supplemental
observations are made in user interface 1402. Preferably there
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is not requirement that all user input fields be completed by a
user before submitting one or more observations for record-
ing in the patient’s EPR.

[0175] If the submit button is selected, and if there is an
insufficient number of observations being submitted so as to
calculate an early warning score based thereon, then a user
interface box 1902 preferably is displayed alerting the user
that there are insufficient observations being submitted to
calculate an early warning score based thereon. The user is
presented through user interface box 1902 the choice of mak-
ing the submission or returning to the user interface 1402 for
making additional observations. This is illustrated in FIG. 19.
[0176] As will be appreciated, the 10S mobile device 1100
communicates with the computer network via a wireless
access point (which is schematically represented at 111 in
FIG. 1). If a connection is lost between the device 1100 and
the network and the submission is unable to be made, then the
user preferably is alerted as shown, for example, in FIG. 20,
via a user interface box 2002. Upon acknowledgement by the
user, indicated by selecting “OK?, the user interface 1402 is
displayed with the observations of the attempted submission.
The user can wait a few moments and try the submission
again.

[0177] If the user instead turns off the iOS mobile device
1100 or exits the observations application, the observations
made preferably are lost. Indeed, the user input data prefer-
ably is not stored on the 10S mobile device 1100 other than in
connection with being cached in transient memory by virtue
of a value received in the user input fields of the user interface
1402. This configuration is intended to prevent any protected
healthcare information from being stored in non-transitory
computer readable medium of the i0S mobile device 1100.
Essentially, the 10S mobile device 1100 serves as an interface
to the EHR Application by the user. Moreover, in this respect,
it will be appreciated that the patient listing, and other pro-
tected healthcare information, is loaded into the program via
the computer network when the observations application is
launched, and such information also is not stored in non-
transitory computer readable medium of the 10S mobile
device 1100.

[0178] FIG. 21 illustrates the transfer of submitted obser-
vations from the i0S mobile device 1100 to a “flowsheets”
tabbed page within an EHR Application, which page is in the
context of the identified patient and which data forms part of
the patient electronic record of the patient. It will be seen from
FIG. 21 that the observations made as seen in the user inter-
face 1402 in FIG. 21 are reflected—after submission, which
act of submission is represented by the arrow 2104 in FIG.
21—in the displayed tabbed page 2102 in FIG. 21. It will
further be appreciated that the user, e.g., a nurse, is able to
manually insert an observation value directly into the flow-
sheet and also receive the same calculated early warning
score within the EHR application, as shown.

[0179] For clarity, the user interface 1402 of FIG. 21 is
reproduced in FIG. 22 as would be seen on 10S mobile device
1100, and the tabbed page 2102 is reproduced in FIG. 23.
Based on the observations made, the tabbed page 2102 shows
the calculated early warning score—here a “2”, which has
been calculated in accordance with one or more preferred
embodiments of the invention.

[0180] It will further be appreciated that it would be ben-
eficialto display the calculated early warning score that incor-
porates the most recent submissions to the user of iOS mobile
device 1100 upon submitting observations. In this respect,
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FIGS. 24-28 illustrate different user interfaces for displaying
acalculated early warning score and alerting the user regard-
ing the same, if warranted.

[0181] Thus, for example, FIG. 24 illustrates the display to
auser ol 10S mobile device 1100 of a user interface 2402 for
an early wamning score calculated following submission,
wherein the score is calculated to be a “0”. This indicates that
the patient’s status is “Stable”; that the observations are nor-
mal; and that observations should be made at intervals of a
minimum of eight hours. The user interface 2402 includes a
“green” theme indicating the patient status and favorable
early warning score that has been calculated. A similar user
interface is displayed for calculated scores of 1 and 2.

[0182] If an early warning score has been previously cal-
culated, as recorded in the EPR for the patient, then the user
interface 2402 further displays the early warning score at
2404, which here was previously calculated to be “0”; further
displays that the early warning score is without change at
2406; and further displays a visual indication of no change in
the score at 2408; as shown here the “dash” in the circle
indicates no change. The user further is advised at 2406 of the
date and time for which no change has occurred in the calcu-
lated early warning score; as shown in FIG. 24, the user is
advised that no change has occurred since 5:15 on Jun. 27,
2014.

[0183] FIG. 25 illustrates the display to a user on i0OS
mobile device 1100 of a user interface 2502 for an early
warning score calculated following submission, wherein the
score is calculated to be a “3”. This indicates that the patient’s
status 1s “Potential for deterioration”; that the observation
level is “Bxtra vigilance”; and that observations should be
made at intervals of a minimum of four hours. The user
interface 2502 includes a “yellow” theme indicating the
patient status and cautious early warning score that has been
calculated. A similar user interface is displayed for a calcu-
lated score of 4.

[0184] If an early warning score has been previously cal-
culated, as recorded in the EPR for the patient, then the user
interface 2502 further displays the early warning score at
2504, which here was previously calculated to be “17”; fur-
ther displays that the early warning score is trending lower at
2506; and further displays a visual indication of the decreas-
ing trend in the score at 2508; as shown here the “arrow” in the
circle is pointing downward indicating that the score is trend-
ing lower. The user further is advised at 2506 of the date and
time of the previous calculated score, from which the trend in
the score is determined; as shown in FIG. 25, the user is
advised that the score has decreased since 5:13 on Jun. 27,
2014.

[0185] FIG. 26 illustrates the display to a user on iOS
mobile device 1100 of a user interface 2602 for an early
warning score calculated following submission, wherein the
score is calculated to be a “17”. This indicates that the
patient’s status is “Acute/Critically ill”; that the observation
level requires “Senior medical review”; and that observations
should be made at intervals of a minimum of one hour. The
user interface 2602 further advises the user of mandatory
activity, including “FY/ANP/CMT medical staff to be alerted
and reviewed by SpR/ST within 30 minutes”. The user inter-
face 2602 includes a “red” theme indicating the critical and
urgent status of the patient based on the early warning score
that has been calculated. A similar “red” user interface with
any warranted mandatory activity are displayed for calculated
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scores of 7 or more. For further emphasis, the label “CODE
RED—Level 3 observation detected” also is displayed in the
user interface 2602.

[0186] If an early warning score has been previously cal-
culated, as recorded in the EPR for the patient, then the user
interface 2602 further displays the early warning score at
2604, which here was previously calculated to be “3”; further
displays that the early warning score is trending higher at
2606; and further displays a visual indication of the increas-
ing trend in the score at 2608; as shown here the “arrow” in the
circle is pointing upward indicating that the score is trending
higher. The user further is advised at 2606 of the date and time
of the previous calculated score, from which the trend in the
score is determined; as shown in FIG. 26, the user is advised
that the score has increased since 5:12 on Jun. 27, 2014.
[0187] FIG. 27 illustrates the display to a user on i0OS
mobile device 1100 of a user interface 2702 for an early
warning score calculated following submission, wherein the
score is calculated to be a “4”, which indicates that the
patient’s status is “Deteriorating”; that the observations level
requires “Access and alert”; and that observations should be
made at intervals of a minimum of four hours. The user
interface 2702 further advises the user of mandatory activity,
including “FY/ANP/CMT medical staff to review within 30
minutes”. The user interface 2702 includes an “orange”
theme indicating the close-to-critical and potentially urgent
status of the patient based on the early warning score that has
been calculated. A similar “orange” user interface with any
warranted mandatory activity is displayed for calculated
scores of 5 and 6. For further emphasis, the label “CODE
RED—Level 3 observation detected” is displayed in the user
interface 2702.

[0188] Itwill further be appreciated that, in this example, an
early warning score is not available, e.g., has not been previ-
ously recorded in the EPR for the patient, and thus the user
interface 2702 does not display any information related
thereto or based thereon.

[0189] FIG. 28 illustrates the display to a user on iOS
mobile device 1100 of a user interface 2802 wherein not
enough observations have been made contemporaneously
with the submission so as to be able to calculate a current
early warning score.

[0190] With reference to each of the user interfaces 2402,
2502,2602, 2702,2802,2902, it will be appreciated that the
user must acknowledge viewing of the respective user inter-
face before further interacting with the application on the iOS
mobile device 1100 by selecting respective button
2410,2510,2610,2710,2810,2910. This confirms that the user
is alerted to, inter alia, any mandatory action that may be
required, as well as to the observation level and any changes
thereto.

[0191] FIG.29illustrates a portion of a screen shot ofa user
interface 2902 of an EHR Application, wherein an “Orders”
tabbed page 2904 is displayed to a user that includes an
“Order Summary” for a particular patient. As shown, an
exception order is revealed for Nursing that relates to the
calculation of an early warning score for the particular
patient. In accordance with the one or more preferred embodi-
ments of the invention, the calculation of the early warning
score of the particular patient per the exception order takes
into account the fact that the particular patient is an athlete
with a known low resting pulse rate.

[0192] In accordance with one or more preferred imple-
mentations, asynchronous web service calls are utilized to
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submit observations to an EHR. Aspects and features of one
or more preferred methodologies of managing asynchronous
web service calls for submitting observations to an EHR will
now be described.

[0193] In accordance with one or more preferred imple-
mentations for use in a medical software context, a patient
observations submission state engine uses native asynchro-
nous web service handling (e.g. that in iOS) and manages
multiple submission transaction requests for a single patient
observation session. Preferably, the transactions and their
results are managed by the engine, and appropriate result
events (success, partial failure and full failure) are pushed
back to a user interface.

[0194] Preferably, partial transaction failures are handled
by the user interface, providing the end user the ability to retry
just the failed transactions, or ignore and continue to the final
result page. This ensures safety of the transactions back into
aclinical manager flow sheet (such as a flow sheet for Sunrise
Clinical Manager, available from Allscripts Healthcare Solu-
tions, Inc.), and reduces the workload of clients after an
incident such as temporary connectivity issues.

[0195] Preferably, the state engine uses the publish-sub-
scribe (also known as observer) pattern to provide segregation
of responsibility, which provides clean, testable and main-
tainable code, thereby improving reliability and reducing
maintenance costs.

[0196] One or more preferred implementations provide a
code clean approach to controlling the complexity of a single
user submission, triggering multiple web service transac-
tions, and handing potential failures appropriately (for
example, 1st and 3rd calls are successful, but the 2nd fails).

[0197] In one or more preferred implementations, a state
engine has a configurable pause feature, which allows the
engine to pause between transactions, notifying the user, and
waiting on a user trigger (e.g. button press) to continue. The
pause feature preferably provides a test user the ability to
control the success or failure of a given transaction, and thus
test all scenarios reliably, thereby improving the quality of an
end product.

[0198] One or more preferred implementations provide a
means for a test user to reliably test each possible scenario, by
pausing the process (by configuration) between web service
submissions in order to control the success or failure of the
web service call, and thus test the expected behavior of the
app.

[0199] One or more preferred implementations utilize a
publish-subscribe pattern and provide clean separation of 3
tiers within an application—a user interface, a submission
management engine, and web service call handling. Prefer-
ably, each tier has limited or no real understanding of the
others, and thus provides segregated testable code, which in
turn improves the quality of the product, and reduces main-
tenance costs.

[0200] In accordance with one or more preferred imple-
mentations, a publish and subscribe pattern (also known as
the observer pattern) is central to the segregation of respon-
sibility within. There are other ways to manage the asynchro-
nous nature of web service calls within an OS such as 108,
however they blur the lines of segregation, each tier needing
to know too much about the others. Preferably, the pattern
also makes the use of pausing between transactions much
simpler, allowing the user interface to respond to a variety of
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outcomes (in this case pause, fail, partial fail and success)
with no knowledge of the logic to determine what the out-
come will be.

[0201] A preferred method of managing asynchronous web
service calls for submitting observations to an EHR is now
described with reference to FIG. 30.

[0202] With reference now to FI1G. 30, a flowchart is shown
that illustrating a sequence 01 of steps performed in accor-
dance with a preferred embodiment of the invention. The
flowchart pertains to the submission into a Sunrise Clinical
Manager (SCM) workflow of patient observations made and,
in the example, to the submission of observations including
multiple blood pressures for a patient.

[0203] The sequence 01 begins at step 10, when a ‘submit’
button of a display of a user interface 02 displayed on an iOS
device, such as an iPad, is selected by a user. This effects, at
step 11, registration as a subscriber (in accordance with a
publish-subscribe pattern) to messages concerning the sub-
mission from a submission engine. At step 12, the Ul triggers
a submission.

[0204] The submission engine 04, based on the triggering
of the submission, in turn at step 13 registers as a subscriber
to receive messages regarding a call concerning the submis-
sion, and at step 14 submits primary observations (e.g. includ-
ing a blood pressure measurement).

[0205] A submission handler 08 responds at 15 by gener-
ating a call to web services 09.

[0206] The web services 09 handles the call at 16.

[0207] Depending on the results of the handling of the call
by the web services 09, the submission handler 08 handles a
“failure”, “timeout” or “success with invalid response™ at 17,
publishing a “call failed” message at 19. The submission
engine 04 handles at 21 the “call failed” message published
by the submission handler 08, and in turn the submission
engine 04 publishes a failure message at 23. The user inter-
face 02 handles at 25 the failure message published by the
submission engine 04, and notifies the user of the failure at 27,
after which performance of the sequence 01 ends at 29 for the
particular patient observation session.

[0208] Alternatively, the submission handler 08 handles a
“success with valid response” at 18, adding result details to a
singleton memory store at 20; storing the submission result at
22; and publishing a call success message at 24. The submis-
sion engine 04 handles at 26 the call success message pub-
lished by the submission handler 08 and then determines at 28
whether an observation comprising a next blood pressure is to
be communicated to the web services 09.

[0209] Ifthere is not a next blood pressure to be communi-
cated, then the submission engine 04 publishes a success
message at 30. The user interface 02 handles at 32 the publi-
cation of the success message by the submission engine 04,
and displays an indication of success at 34, after which per-
formance of the sequence 01 ends at 36 for the particular
patient observation session.

[0210] Ifthereisanextblood pressure, then the submission
engine 04 determines at 31 whether a “test pause” is active. If
active, the submission engine registers as a pause subscriber
at 33, and publishes a “test pause” message at 35. The user
interface 02 handles at 37 the publication of the “test pause”
message by the submission engine 04, and causes a “pause”
modal window to be shown at 39. The modal window persists
until a user clicks “OK” to continue at 41, upon which a
“pause continue” message is published at 43 by the user
interface 02.
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[0211] The submission engine 04 handles at 45 the publi-
cation by the user interface 02 of the “pause continue” mes-
sage, whereupon the submission engine again registers as a
call subscriber at 50 and submits an additional observation
(e.g. including a next blood pressure measurement) at 51. The
submission handler responds at 52 by generating a call to the
web services 09, and the web services 09 handles the call at
53.

[0212] Depending on the results of the handling of the call
by the web services 09, the submission handler 08 handles a
“failure”, “timeout” or “success with invalid response” at 54,
publishing a “call failed” message at 56. Alternatively, the
submission handler 08 handles a “success with valid
response” at 55, publishing a “call success” message at 57.
[0213] The submission engine 04 handles at 58 the result
(either the publication of the “call failed” message or the
publication of the “call success” message for the additional
observation submitted), and the submission result is logged at
59. The submission engine 04 then determines at 60 whether
there is an additional observation comprising a next blood
pressure for submission. If there is a next blood pressure, then
the flow returns to the determination at 31 as to whether a “test
pause” is active.

[0214] Ifthere is nota next blood pressure, then a determi-
nation is made at 62 whether all calls for additional observa-
tion submissions to the web services 09 have been successful.
If all are successful, then the submission engine 04 publishes
at 63 a “success” message. The user interface 02 handles at 32
the publication of the “success” message by the submission
engine 04, and displays an indication of success at 34, after
which performance of the sequence 01 ends at 36 for the
particular patient observation session.

[0215] On the other hand, if all are not successful, then the
submission engine 04 publishes notification of a partial suc-
cess at 64. The user interface 02 handles at 66 the publication
ofthe “partial success” message by the submission engine 04,
and informs the user at 68 of the failed additional submission
(s). A determination at 70 is then made, based on received user
input, regarding whether the failed submission(s) are to be
attempted again. If no reattempt is to be made, then the user
interface 02 displays an indication of the (partial) success at
34, after which performance of the sequence 01 ends at 36 for
the particular patient observation session. If the failed sub-
mission(s) are to be attempted again, then the flow returns to
the determination at 31 as to whether a “test pause” is active,
with the observation(s) comprising the blood pressure(s) of
the failed submission(s) representing the next respective
blood pressures to be submitted.

[0216] Based onthe foregoing description, it will be readily
understood by those persons skilled in the art that the present
invention is susceptible of broad utility and application. Many
embodiments and adaptations of the present invention other
than those specifically described herein, as well as many
variations, modifications, and equivalent arrangements, will
be apparent from or reasonably suggested by the present
invention and the foregoing descriptions thereof, without
departing from the substance or scope of the present inven-
tion.

[0217] Accordingly, while the present invention has been
described herein in detail in relation to one or more preferred
embodiments, itis to be understood that this disclosure is only
illustrative and exemplary of the present invention and is
made merely for the purpose of providing a full and enabling
disclosure of the invention. The foregoing disclosure is not
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intended to be construed to limit the present invention or
otherwise exclude any such other embodiments, adaptations,
variations, modifications or equivalent arrangements, the
present invention being limited only by the claims appended
hereto and the equivalents thereof.

1. A computer network for providing early warning scores
for a plurality of patients, which scores are used by medical
personnel to identify degrees of illness or injury of patients,
the computer network comprising,

one or more networked desktop computers and one or more

mobile computing devices; and

a server system comprising one or more computers and

arranged in electronic communication with the one or
more networked desktop computers and one or more
mobile computing devices;

wherein the server system includes a non-transient com-

puter readable medium in which an electronic health
records (EHR) application is stored in the form of com-
puter-executable code, by which EHR application each
of the computers and mobile computing devices can
access, over the computer network, patient data in elec-
tronic patient records maintained for patients;

wherein the server system includes a non-transient com-

puter readable medium in which one or more logic mod-
ules are stored, each logic module being accessible by
the EHR application and each logic module providing
logic by which a task is performed by or for the EHR
application, the logic of each logic module being alter-
able without alteration to the computer-executable code
of the EHR application; and

wherein one of the one or more logic modules provides

logic by which an early warning score is calculated, the
logic including calculating an early warning score based
on, at least in part, data from an electronic patient record
that is accessed by the EHR application for calculating
such early warning score;

wherein the EHR application is adapted to communicate a

calculated early warning score to at least one of the one
or more networked devices, which in turn is adapted to
display the calculated early warning on a screen for view
by a user.

2. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a patient respiration rate.

3. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes an oxygen saturation.

4. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes an oxygen device flow rate.

5. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a temperature of the patient.

6. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a blood pressure of the patient.

7. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a heart rate of the patient.

8. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a level of consciousness of the patient.
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9. The method of claim 1, wherein the data from the elec-
tronic patient record on which data the early warning score is
calculated includes a level of pain experienced by the patient.

10. The computer network of claim 1, wherein the logic
module is configured to calculate the early warning scores.

11. The computer network of claim 1, wherein the EHR
applicationis configured to calculate the early warning scores
using the logic provided by the logic module.

12. The computer network of claim 1, wherein the com-
puter network is implemented by a plurality of healthcare
facilities, and wherein a single logic module provides differ-
ent logic for calculating early warning scores for patients ofat
least two of the healthcare facilities based on identification of
the healthcare facility of a patient.

13. The computer network of claim 1, wherein the com-
puter network is implemented by a plurality of medical ser-
vices departments of a healthcare facility, and wherein a
single logic module provides different logic for calculating
early warning scores for patients of at least two of the medical
services departments based on identification of the medical
services department of a patient.

14. The computer network of claim 1, wherein a single
logic module provides different logic for calculating early
warning scores for patients based on an identification of a
patient group of a patient from a plurality of different patient
groups.

15. The computer network of claim 1, wherein a single
logic module provides different logic for calculating early
warning scores for patients based on an identification of an
BWS standard from a plurality of different EWS standards.

16. The computer network of claim 1, wherein the com-
puter network is implemented by a plurality of healthcare
facilities, and wherein the computer network further com-
prises a plurality of logic modules each corresponding to a
respective one of the plurality of healthcare facilities, at least
two of the logic modules providing different logic for calcu-
lating early warning scores for patients based on the health-
care facility of the patient.

17. The computer network of claim 1, wherein the com-
puter network is implemented by a plurality of medical ser-
vice departments of a healthcare facility, and wherein the
computer network further comprises a plurality of logic mod-
ules each corresponding to a respective one of the medical
services departments of the healthcare facility, at least two of
the logic modules providing different logic for calculating
early warning scores for patients based on the medical service
department of the patient.

18. The computer network of claim 1, wherein the com-
puter network further comprises a plurality of logic modules
each corresponding to a respective patient group, at least two
of the logic modules providing different logic for calculating
early warning scores for patients.

19-28. (canceled)

29. A method of calculating in a computer network early
warning scores for a plurality of patients, which scores are
used by medical personnel to identify degrees of illness or
injury of patients, the method comprising:

(a) receiving from networked devices for a plurality of
patients, by an electronic health records (EHR) applica-
tion, observation data for one or more observations
made regarding the patients. and for each of the patients,
recording in an electronic patient record of such patient
the received observation data for such patient;
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(b) accessing from a logic module, by the EHR application,
logic for calculating an early warning score and, in
accordance with such logic, accessing recorded obser-
vation data from an electronic patient record for calcu-
lating the early warning score based on the accessed
observation data recorded in the electronic patient
record; and

(¢) communicating, by the EHR application, to one of the
networked devices, for display to medical personnel, an
early warning score calculated based on the accessed
logic and accessed observation datarecorded in the elec-
tronic patient record.

30-47. (canceled)

48. A method for quickly and accurately identifying a

degree of illness or injury of a patient, comprising:

() receiving, by a networked device, user input regarding
one or more observations made regarding the patient;
(b) communicating, by the networked device, the received
user input to an electronic health records (EHR) appli-
cation for recording thereof in an electronic patient

record of the patient;

(c) in response to performance of said step (b) by the
networked device,

Feb. 18,2016

(i) receiving, by the networked device, from the EHR
application, a current early warning score for the
patient based at least in part on the communicated
user input when sufficient user input regarding one or
more observations has been communicated for calcu-
lating a current early warning score for the patient,
and

(i) receiving, by the networked device, from the EHR
application, a message that the user input communi-
cated was insufficient for calculating a current early
warning score for the patient when insufficient user
input regarding one or more observations has been
communicated for calculating a current early warning
score for the patient; and

(d) displaying, by the networked device for view by a user,

(1) the current early warning score when received from
the EHR application, and

(i1) the message that the user input communicated was
insufficient for calculating a current early warning
score for the patient when such message is received
from the EHR application.

49-91. (canceled)
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