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METHOD AND APPARATUS FOR
PROVIDING INTEGRATED MEDICAL
SERVICES

TECHNICAL FIELD

[0001] An improved method and apparatus for providing
integrated medical services is disclosed.

BACKGROUND OF THE INVENTION

[0002] The collection and analysis of medical data in the
prior art is relatively localized. Patients typically visit their
physicians, and the physicians collect and record data (such
as blood pressure) at the physician’s office. Patients are able
to collect certain data at home, such as by using blood pres-
sure devices that can be purchased at a pharmacy, but the prior
art does not include any satisfactory mechanism for integrat-
ing the collection of medical data at the home and the physi-
cian’s office. In addition, there is no automated way to share
medical data collected at the home with your physician.
[0003] Thisproblemis particularly acute during pregnancy.
Data collection is prevalent and important during pregnancy.
Physicians routinely collect data regarding blood pressure,
weight, blood sugar, pulse, and contractions, and some
women will collect such data at home. However, there is no
integration between the home and physician’s office. For
women with “at risk” pregnancies, a woman could collect
data from a medical device at home without realizing that the
data indicates an alarming measurement or trend, and that
data may never get communicated to a physician.

[0004] Whatis needed is an integrated approach to medical
data collection and analysis and an improved medium by
which patients and physicians can communicate.

SUMMARY OF THE INVENTION

[0005] The aforementioned problem and needs are
addressed through an embodiment for collecting patient data
from the home or other site using a medical device, transfer-
ring that data to a computing device, uploading the data into
a server, processing the data, generating alerts to a physician
if necessary, and providing portals by which the patient and
physician can communicate and exchange data and informa-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 depicts an embodiment of a system for pro-
viding integrated medical services.

[0007] FIG. 2 depicts software components of a server for
providing integrated medical services.

[0008] FIG. 3 depicts hardware components of an embodi-
ment of a server.

[0009] FIG. 4 depicts an exemplary patient portal login
page.

[0010] FIG. SA depicts an exemplary patient portal wel-
come page.

[0011] FIG. 5B depicts an exemplary patient portal wel-
come page.

[0012] FIG. 6 depicts an exemplary patient portal messages
page.

[0013] FIG. 7 depicts an exemplary patient portal learning
page.

[0014] FIG. 8 depicts an exemplary patient portal account

settings page.
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[0015] FIG. 9 depicts an exemplary patient portal journal
page.

[0016] FIG. 10 depicts an exemplary physician portal login
page.

[0017] FIG. 11 depicts an exemplary physician portal wel-
come page.

[0018] FIG. 12 depicts an exemplary physician portal

selected patient page.

[0019] FIG. 13 depicts an embodiment of a computing
device with various display options.

[0020] FIG. 14 depicts an embodiment of display eyewear.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] An embodiment will now be described with refer-
ence to FIG. 1. Medical device 10 collects data from a patient
in the home, physician’s office, or any other site. Medical
device 10 can be a device to measure weight, heart rate, blood
pressure, blood sugar levels, contractions, fetal heart rate, or
any other device to take a measurement relevant to the health
of the patient. The data is transmitted to computing device 20
over known interfaces, such as a USB connector, Bluetooth,
or Wifi (e.g., 802.11).

[0022] Computing device 20 can be a desktop, notebook,
server, mobile phone, tablet, game console, or any other type
of device with a processor, memory, and network interface.
Computing device 20 communicates with server 30 over a
network 25. Network 25 optionally can be the Internet and
can be hardwired, wireless, or some combination of the two.
In this embodiment, computing device 20 is operated by a
patient.

[0023] Server 30 is coupled to data store 50. Server 30 is
also coupled to computing device 40 over network 25. Com-
puting device 40 can be a desktop, notebook, server, mobile
phone, tablet, game console, or any other type of device with
a processor, memory, and network interface. In this embodi-
ment, computing device 40 is operated by a physician.
[0024] Server 30 is coupled to computing device 60 over
network 25. Computing device 60 can be a desktop, note-
book, server, mobile phone, tablet, game console, or any other
type of device with a processor, memory, and network inter-
face. Computing device 60 is coupled to data store 70. In this
embodiment, computing device 60 is operated by an elec-
tronic medical records (EMR) company, such as a health
insurance company or billing agency.

[0025] Data store 50 and data store 70 optionally can each
be a relational database for storing data records, such as a
MySQL database.

[0026] With reference to FIG. 2, various software compo-
nents of server 30 are depicted. Server 30 comprises risk
classification engine 100, recommendation engine 110, noti-
fication engine 120, messaging engine 130, web server 140,
application interface 150, and integration gateway 160.
[0027] Risk classification engine 100 comprises lines of
code executed by processor 200 of server 30. Risk classifica-
tion engine 100 analyzes the data collected from a patient
using medical device 10, compares it against known criteria,
such as those available from the American Congress of Obste-
tricians and Gynecologists (ACOG), and characterizes the
patient in her current state with risk ratings, such as “low
risk,” “medium risk,” or “high risk.” For example, a patient
with an extremely high blood sugar reading could be catego-
rized as “high risk.” The risk ratings are stored in data store 50
and are associated with the patient’s profile.
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[0028] Recommendation engine 100 comprises lines of
code executed by processor 200 of server 30. Recommenda-
tion engine 100 generates a recommendation based on the
data collected from the patient and existing data in data store
50 and makes a recommendation for a physician. For
example, for a “high risk” patient, the recommendation could
be “Call patient immediately,” or “Instruct patient to engage
in 30 minutes of exercise to lower blood sugar level” The
recommendation is stored in data store 50 and also made
known to notification engine 120 and/or messaging engine
130.

[0029] Notification engine 120 comprises lines of code
executed by processor 200 of server 30. Notification engine
120 provides notifications or alerts to patients, physicians, or
other persons using email, SMS or MMS messages, intra-
system messages, phone calls, or on-screen alerts. For
example, if recommendation engine 100 generated a recom-
mendation of “Call patient immediately,” notification engine
120 would send that message to the physician associated with
the patient in data store 50.

[0030] Messaging engine 130 comprises lines of code
executed by processor 200 of server 30. It permits messages
to be sent among patients, physicians, and server 30.

[0031] Web server 140 comprises lines of code executed by
processor 200 of server 30. Web server 140 generates a web-
based portal for patients and a web-based portal for physi-
cians, as described in subsequent paragraphs.

[0032] Web server 140 is capable of generating web pages
that are specifically suited for the particular computing device
20 or 40 that is being used. For example, different cascading
style sheets can be used for a desktop computer and a mobile
device, such that the web pages are optimized for display on
the particular device. The underlying device can be identified,
and the appropriate cascading style sheet selected, using well-
known HTTP communication.

[0033] Application interface 150 comprises lines of code
executed by processor 200 of server. Application interface
150 is capable of interfacing with applications running on
computing device 20, computing device 40, or computing
device 60 using Application Programming Interfaces (APIs),
such as APIs known and used in conjunction with the i0S and
Android operating systems, facebook, and Twitter.

[0034] Integration gateway 160 comprises lines of code
executed by processor 200 of server 30. Integration gateway
160 interfaces with computing device 60 to exchange data
relating to EMR. Computing device 60 optionally can be
operated by a health insurance provider. Integration gateway
160 is designed to exchange data in a protocol and/or format
that is expected or specified by the computing device 60 or its
operator. For example, health insurance companies typically
require that data be sent to them in a certain format with
certain billing codes.

[0035] FIG. 3 depicts server 30 and some of its hardware
components. Server 30 comprises a processor 200, memory
210, and network interface 220. Network interface 220 can
comprise one or more wired or wireless interfaces, such as an
Ethernet interface, WiFi (e.g., 802.11), WiMax, cell phone
(e.g., 3G or 4G), Bluetooth, or other interface.

[0036] Patient Portal

[0037] The patient portal accessible and used by a patient
will now be described. FIG. 4 shows a screenshot of an
exemplary login page 300 for patients. Login page 300 is
generated by server 30 and is sent to computing device 20
using web server 140 (if served as a web page) or application

Sep. 18,2014

interface 150 (if served as a non-web browser application).
Login page 300 comprises input device 310 to receive the
patient’s user name and input device 320 to receive the
patient’s password. Input device 310 and input device 320 can
comprise, for example, HTML text boxes.

[0038] FIGS.5A and 5B show screenshots of an exemplary
“welcome page” 330 for a particular patient. This page might
be displayed, for example, after a patient logs in using the
login screen depicted in FIG. 4. Welcome page 300 comprises
user input device 331 (to access messages), input device 332
(to access a learning page), input device 333 (to access
account settings) and input device 334 (to logout of the
server). Input devices 331, 332, 333, and 334 can be, for
example, HTML buttons, tabs, or links.

[0039] Welcome page 330 comprises graphical timeline
335 that can show major health events for the patient. For
example, graphical timeline 335, for a maternity patient,
might show the number of trimesters that have elapsed, the
temporal position within the current trimester, and major tests
and events that have occurred (such as an ultrasound test).
Welcome page 330 also contains an entry 336 displaying the
patient’s due date or upcoming appointment dates.

[0040] Welcome page 330 further comprises data box
337a, graph 3375, databox 3384, and graph 3385. Data boxes
337a, 3385, and 340 display important data regarding the
patient’s health, such as current or recent readings of impor-
tant metrics, such as blood sugar level, weight, blood pres-
sure, or heart rate. Graphs 3375 and 3385 display the data in
graphical form. Optionally, graphs 3375 and 338b can be
displayed in animated form to show how the data has changed
over time. Optionally, data boxes 3371, 3385, and 340 and
graphs 3375 and 3385 can compare the patient’s data against
ideal or expected data for those items or against the patient’s
prior data (for example, from a previous pregnancy), or
against data collected from other persons such as persons
within the patient’s social network.

[0041] Welcome page 330 further comprises data upload
field 339. Data upload field 339 comprises a button, menu,
link, or other input device that, when selected by a patient,
will provide an interface by which the patient can upload or
enter data from a medical device 10. For example, data upload
field 339 can generate a new page with a text box and menu
item to enable a patient to type in data and to indicate the type
of dataitis (e.g., 150 Ibs, weight). Data upload field 339 also
can enable computing device 20 to receive data directly from
medical device 10.

[0042] Welcome page 330 further comprises input field 341
to receive information regarding the patient’s current mood.
In this embodiment, the patient can click on one of three icons
to convey her mood (happy; sad; or in between). A patient can
create a journal entry or access prior journal entries by select-
ing input field 342.

[0043] Welcome page 330 further comprises new messages
field 343 to display any new or recent messages received from
a physician or elsewhere.

[0044] FIG. 6 depicts exemplary patient portal messages
page 350, such as may be accessed through input device 331
on welcome page 330. Patient portal messages page 350
comprises field 351 to display received messages; field 352 to
display sent messages, field 353 to allow the patient to com-
poses a new message; and field 354 to display any alerts
generated by server 30.

[0045] FIG. 7 depicts exemplary patient portal learning
page 360, such as may be accessed through input device 332
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on welcome page 330. Patient portal learning page 360 com-
prises field 351 to display information, field 362 to suggest
social network groups for the patient (based on recommen-
dations from recommendation engine 110), field 363 to pro-
vide suggested reading materials (based on recommendations
from recommendation engine 110), and field 364 to display
other resources for the patient (such as videos).

[0046] FIG. 8 depicts exemplary patient portal account set-
tings page 370, such as may be accessed through input device
333 on welcome page 330. Patient portal account settings
page 360 comprises field 371 to allow the patient to edit his or
her profile, such as by editing information concerning name,
address, medical plan, demographics, etc.

[0047] FIG.9depicts exemplary patient portal journal page
380, such as may be accessed through input device 342 on
welcome page 330. Patient portal account journal page 380
includes field 381 for creating a new journal entry, field 382
for reviewing old journal entries, field 383 for uploading data
or files (such as photos), and social network interface 384 for
sharing journal entries for uploaded data or files (such as a
“post on facebook™ button).

[0048] Physician Portal

[0049] The physician portal accessible and used by a phy-
sician will now be described. FIG. 10 shows a screenshot of
an exemplary login page 400 for patients. Login page 400 is
generated by server 30 and is sent to computing device 40
using web server 140 (if served as a web page) or application
interface 150 (if served as a non-web browser application).
Login page 400 comprises input device 410 to receive the
patient’s user name and input device 420 to receive the
patient’s password. Input device 410 and input device 420 can
comprise, for example, HTML text boxes.

[0050] FIG. 11 shows a screenshot of an exemplary “wel-
come page” 430 for a particular physician. This page might be
displayed, for example, after a physician logs in using the
login screen depicted in FIG. 10. Welcome page 430 com-
prises user field 431 for selecting ““all patients” or a particular
patient. User field 341 might include a drop-down menu,
pop-up menu, scroll entries, etc. Welcome page 430 further
comprises text box 432 to enable a physician to search by
name (which the physician types into the box). Welcome page
430 further comprises field 433 for patients, displaying key
information for each patient (such as risk categorization, due
date, and weight). Welcome page 430 further comprises text
box 434 for displaying alerts, notifications, or anything else
warranting the physician’s immediate attention. For example,
text box 434 can display notifications from notification
engine 120 (“Call patient immediately”).

[0051] FIG. 12 depicts exemplary physician portal selected
patient page 440. This page might be generated, for example,
when the patient selects a particular patient on welcome page
430. Physician portal selected patient page 440 comprises
field 441 to display alerts or notifications concerning that
patient, field 442 to display the current status of the patient,
field 443 for displaying a snapshot of the patient’s clinical
history, and field 444 for displaying any messages from or
concerning that patient.

[0052] Display Options

[0053] FIG. 13 depicts computing device 40 and various
mechanisms for a physician to view the physician portal or
relevant pages therein. These mechanisms include a display
500 (such as an LCD), mobile device 510 (such as a tablet or
mobile phone), and eyewear 520.
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[0054] FIG. 14 depicts an example of eyewear 520. Eye-
wear 520 comprises lenses 522 and frame 521 (just as with
normal glasses). But it also includes display unit 530 and
processing and transmission unit 540 (embedded within the
frame 521).

[0055] An example of eyewear 520 was recently
announced by Google as the “Google Glass” product. Eye-
wear 520, such as the Google Glass, comprises a display unit
530 that displays data that you could otherwise display on an
LCD or other display. For example, all of the pages described
previously for the physician portal could be displayed on
display unit 530.

[0056] The possible uses of eyewear 520 by physicians are
numerous. For example, a physician could: (a) view pages
from the physician portal on display unit 530 during a patient
examination, during a remote consultation, or during a col-
laborative session with a fellow physician (e.g., two physi-
cians viewing the same x-ray); (b) look at the patient in the
physician’s office while the display unit 530 displays patient
medical data such as blood pressure, etc.; (c) apply physical
pressure to the patient and get instant visual feed-back on
soreness, pain points, soft-tissue, broken bones etc. The phy-
sician’s view can be augmented with enhanced clinical data,
such as heart rate; (d) look at a patient’s hospital ID band
(which gets scanned) and then view the patient’s information
on display unit 530; (e) Look at the patient and then have
server 30 perform image/facial recognition to identify the
patient and access and display his or her information in dis-
play unit 530; and (f) examine patient, and can get assisted by
visual feedback critical information such as simulated images
of the patient’s internal organs. For example, the physician
would be able to identify the location of the patient’s spleen
and then feel the spleen, because he or she could see the exact
location of the spleen as a visual overlay of the patient’s
internal organ structure on the patient.

[0057] References to the present invention herein are not
intended to limit the scope of any claim or claim term, but
instead merely make reference to one or more features that
may be covered by one or more of the claims. Materials,
processes and numerical examples described above are exem-
plary only, and should not be deemed to limit the claims. Tt
should be noted that, as used herein, the terms “over” and
“on” both inclusively include “directly on” (no intermediate
materials, elements or space disposed there between) and
“indirectly on” (intermediate materials, elements or space
disposed there between). Likewise, the term “adjacent”
includes “directly adjacent” (no intermediate materials, ele-
ments or space disposed there between) and “indirectly adja-
cent” (intermediate materials, elements or space disposed
there between). For example, forming an element “over a
substrate” can include forming the element directly on the
substrate with no intermediate materials/elements there
between, as well as forming the element indirectly on the
substrate with one or more intermediate materials/elements
there between.

What is claimed is:
1. A server for providing interactive medical services, com-
prising:
aweb server for generating a first web portal and a second
web portal,

arisk classification engine for generating risk classification
information for a patient based on medical device data
received through the first web portal; and
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a notification engine for providing the risk classification

information through the second web portal.

2. The server of claim 1, wherein the first web portal
provides medical information for the patient.

3. The server of claim 2, wherein the medical information
includes graphical data concerning one or more of heart rate,
blood pressure, weight, and blood sugar level.

4. The server of claim 3, wherein the graphical data pro-
vides information concerning expected values for one or
more of heart rate, blood pressure, weight, and blood sugar
level.

5. The server of claim 1, wherein the risk classification
information comprises one of at least three risk classifica-
tions.

6. The server of claim 1 further comprising an integration
gateway for communicating with an electronic medical
records server.

7. The server of claim 1 further comprising an application
interface for communicating with an application on a com-
puting device using an application programming interface
(APD).

8. A system for providing interactive medical services,
comprising:

a server;

a first computing device for displaying a first portal and for

communicating with the server; and

a second computing device for displaying a second portal

and for communicating with the server;

wherein the server comprises a risk classification engine

for generating risk classification information for a
patient based on medical device data received through
the first portal and a notification engine for providing the
risk classification information through the second por-
tal.

9. The system of claim 8, wherein the first portal provides
medical information for the patient.

10. The system of claim 9, wherein the medical informa-
tion includes graphical data concerning one or more of heart
rate, blood pressure, weight, and blood sugar level.
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11. The system of claim 10, wherein the graphical data
provides information concerning expected values for one or
more of heart rate, blood pressure, weight, and blood sugar
level.

12. The system of claim 8, wherein the risk classification
information comprises one of at least three risk classifica-
tions.

13. The system of claim 8, wherein the server further
comprises an integration gateway for communicating with an
electronic medical records server.

14. The system of claim 8, wherein the first portal is con-
figured by an application interface running on the server
through an application programming interface (API).

15. The system of claim 8, wherein the second computing
device is coupled to an eyewear device comprising a display.

16. The system of claim 15, wherein the display is capable
of displaying the second portal.

17. A method of providing medical services, comprising:

generating, by a web server running within a server, a first

web portal and a second web portal,
generating, by a recommendation engine running within
the server, a recommendation based on the medical
device data received through the first web portal; and

providing, by a notification engine running within the
server, the recommendation through the second web
portal.

18. The method of claim 17, further comprising displaying
in the first web portal graphical data concerning one or more
of heart rate, blood pressure, weight, and blood sugar level.

19. The method of claim 18, wherein the graphical data
provides information concerning expected values for one or
more of heart rate, blood pressure, weight, and blood sugar
level.

20. The method of claim 17, further comprising generating,
by a risk classification engine, risk classification information
based on the medical device data received through the first
web portal.
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