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HYPERTENSION PREVENTION APP AND
WEB BASED TOOLS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to U.S. Patent
Application No. 62/055,918, filed Sep. 26, 2014, the entire
contents of which are incorporated by reference.

FIELD OF THE INVENTION

[0002] Thisinvention pertains to the area of software for the
management of medical conditions, in particular, for the pre-
vention and reduction of high blood pressure.

BACKGROUND OF THE INVENTION

[0003] Hypertension is the primary cause of death of
approximately 348,000 Americans each year. Approximately
76 million Americans, or 34% of the adult population, have
hypertension and an additional 30 million have prehyperten-
sion. Hypertension or high blood pressure makes the heart
work harder and the increased pressure can damage vessels
and organs.

[0004] The risks from hypertension increase with age.
Hypertension is more common in men, is more common in
blacks and runs in families. Hypertension can result from
inactivity, from using tobacco or alcohol, from too much salt,
or from too little potassium or vitamin D in the diet. Hyper-
tension can also result from stress. Hypertension is linked to
high cholesterol, diabetes, and kidney disease.

[0005] Blood pressure is measured in millimeters of mer-
cury (mm Hg). Systolic pressure is the higher number and
represents the pressure while your heart is beating. Diastolic
pressure is the lower number and represents the pressure
while your heart is filling with blood. Normal blood pressure
is 120/80 or less. High blood pressure is 140/90 or greater.
Blood pressure between normal and high blood pressure
(120-139)/(80-89) is termed prehypertension. People with
prehypertension often become hypertensive within four
years.

[0006] Hypertension makes the heart work harder resulting
in damage to vessels and organtissue. This increases their risk
for ischemic heart disease (poor heart blood flow), stroke
(damage to the brain), peripheral vascular disease (poor blood
flow to the limbs), aneurysms (a balloon-like vascular struc-
ture that can burst), atherosclerosis (narrowing arteries), pul-
monary embolism (blocks of vessels in the lung), cognitive
impairment (brain damage) and chronic kidney disease.
[0007] Many life style changes have been identified that
decrease blood pressure. The NIH Dietary Approach to Stop
Hypertension (DASH) diet effectively reduces blood pres-
sure by 11.4 mm Hg (systolic) and 5.5 mm Hg (diastolic). A
DASH diet coupled with weight management and exercise
reduces blood pressure by an average of 16.1 mm Hg (sys-
tolic) and 9.9 mm Hg (diastolic). Aerobic exercise alone also
lowers blood pressure by 4 mm Hg (systolic) compared to
controls. Changing to a low-sodium diet also reduces systolic
pressure by 4.6 mm Hg. Reduced alcohol consumption low-
ers systolic pressure by 3.6 mm Hg and diastolic pressure by
1.8 mm Hg. Increased potassium reduces systolic blood pres-
sure by 1.8 mm Hg and diastolic pressure by 1.0 mm Hg.
[0008] Many electronic tools are available on the web and
as products that are geared toward weight loss, dietary control
and/or exercise motivation. It is important to note that these

Mar. 31, 2016

tools, as a group, have failed. The number of hypertensives
has rocketed due to poor eating and under activity to include
34% of all American adults, according to NTH data.

SUMMARY OF THE INVENTION

[0009] A data-enabled apparatus and method is provided to
assist persons with pre-hypertension or hypertension make
life-style choices designed to reduce high blood pressure. The
apparatus may be implemented on a handheld computer such
as a smartphone or tablet, or it may be implemented on a
laptop or desktop computer, or it may be implemented
through a website.

[0010] The apparatus and method includes a software
application, hereinafter termed a “Hypertension Prevention
Module” (HPM) consisting of a computer application, run-
ning on computers such as Mac, Windows, 10S, Android, or
as a web service. Coupled to the HPM is a “Records Man-
agement Database” (RMDB) that stores data entered by the
user. The RMDB may also include pre-loaded data such as
demographic and standardized medical data.

[0011] The HPM is programmed to interact with users in
real time and process historical data entered by the user along
with pre-loaded medical data to encourage proper eating,
sufficient exercise, weight loss, reduced sodium consump-
tion, increased consumption of potassium containing foods,
and reduction of alcohol consumption. The apparatus and
method is designed to be used by prehypertensive users to
reduce their blood pressure normal values.

[0012] The HPM can be used as a method that routinely
interacts with users over the course of a day. In various
embodiments of the method, the following interactions may
be employed:

[0013] Users may be asked questions that quiz their
knowledge of lifestyle choices that affect blood pres-
sure.

[0014] Users may be asked questions about their food
choices at meal times.

[0015] Users may be asked about relevant medical data
such as body weight and blood pressure.

[0016] Users may be given suggestions about what and
when to eat.

[0017] Users may be given suggestions about their exer-
cise.
[0018] Key components of the HPM may include:

[0019] A user interface provided in a mobile app, a lap-
top or desktop computer, or a website.

[0020] An educational component for an induction
period of the first six weeks of the program using mul-
tiple choice questions.

[0021] A user database having data entry and review
component (also termed herein a “diary”) that allows
users to enter data such as medical data, food choices,
and exercise that also allows users to track and review
their progress.

[0022] A “Virtual Coach” component that displays intel-
ligent messages and reminders to users in real time
based on their data entry. For example, the Virtual Coach
may remind the user to eat at a certain time, to eat certain
foods, to exercise, or to record their medical data such as
body weight and blood pressure. In addition, the Virtual
Coach may provide daily and weekly summaries of the
users’ progress.

[0023] A mobile app that provides the educational, data
entry, and Virtual Coach components, and provides mes-
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sages and reminders to users in real time to instruct or
encourage users to make desired choices likely to reduce
hypertension.

[0024] A smart phone step counter that allows exercise
analysis and automatic entry of exercise in the user diary.

[0025] Web based tools for use on Windows or Mac
computers that allow virtually all features provided by
the smart phone but includes additional features such as
educational power points, questions and answers,
reminders, schedule change and can generate an appro-
priate menu.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG.1is an overview of the parts of the HPM
[0027] FIG. 2 is an embodiment of a weekly summary
shown on a smartphone.

[0028] FIG. 3 is a different embodiment of a weekly sum-
mary shown on a smartphone.

[0029] FIG.4is an embodiment of a daily summary shown
on a smartphone.

[0030] FIG. 5 is flow chart of a user creation procedure.
[0031] FIG. 6 is flow chart of a user login procedure.
[0032] FIG. 7 is a flow chart of an embodiment of mobile
app options.

[0033] FIG. 81s a flow chart of an embodiment of web app

or desktop app options.

[0034] FIG. 9 is a flow chart of an embodiment of Virtual
Coach activities.

[0035] FIG. 10 is a flow chart of an embodiment of Virtual
Coach activities at the end of the day.

[0036] FIG.11 is a flow chart of an alternative embodiment
of Virtual Coach activities at the end of the day.

[0037] FIG.12is aflow chart of an embodiment of Admin-
istrator options.
[0038] FIG. 13 is an embodiment of a weekly summary

screen on a web app.

[0039] FIG. 14 is an alternative embodiment of a weekly
summary screen web app, showing tabular and graphical
blood pressure and heart rate data.

DETAILED DESCRIPTION

Hypertension Prevention Module Overview

[0040] As used herein, the term “computer” refers to any
device having a microprocessor capable of running the soft-
ware of the invention. The term may refer, for example, to a
handheld device such as a smartphone or tablet computer,
which may be termed a “mobile computer,” or a notebook.
laptop computer, or desktop computer, which collectively
may be termed a “personal computer.” In some embodiments,
remote computers, of any design or configuration, may be
employed. The terms “patient” and “user” are used inter-
changeably, unless the context indicates that a distinction is
being made.

[0041] In an embodiment, the present invention provides a
computer system for use by a user with hypertension or pre-
hypertension, comprising a computer, a user interface oper-
ating on the computer, a records management database stored
in a non-volatile electronic medium and operatively coupled
to the computer, and a data management application running
on the computer and coupled to the computer, and a display
screen and keyboard for text input on the user interface;
wherein the records management database comprises data
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relevant to hypertension, and the user enters relevant data into
the records management database via the user interface;
wherein the data management application is programmed to
process data in the records management database and deliver
pre-programmed messages to the user in real time; and
wherein the data in the records management database com-
prises data relevant to hypertension and the messages and
questions instruct or assist the user in real time to make
lifestyle choices intended to reduce hypertension.

[0042] In another embodiment of the present invention, a
computer-implemented method for reducing blood pressure
in a patient with hypertension or prehypertension is provided,
including providing a computer application having a user
interface, wherein the computer application stores data in one
or more databases in computer memory, providing a records
management database stored in a non-volatile electronic
medium operatively coupled to the computer, providing a
data management application coupled to the user interface
and running on a computer receiving patient data into one or
more of the databases, wherein the data comprises medical
parameters relevant to hypertension, querying the patient via
the user interface on a routine basis regarding lifestyle factors
that affect blood pressure, and receiving responses in real
time from the patient that are stored in one or more of the
databases, and providing automated suggestions on a routine
basis and in real time to the patient on lifestyle choices, that if
followed by the patient, are expected to reduce blood pressure
in the patient.

[0043] In another embodiment of the present invention, a
computer-implemented method is provided which uses a
computer application running on a computer having a user
interface, wherein the computer application stores data in one
or more databases in non-volatile computer memory. The
method receives patient data and stores the received data in a
database, wherein the data comprises medical parameters
from the patient relevant to hypertension. The method queries
the patient via the user interface on a routine basis regarding
lifestyle factors that affect blood pressure, and receives
responses in real time from the patient, and storing the
received responses in real timeina database. The method may
further provide automated suggestions on a routine basis and
in real time to the patient on lifestyle choices, that if followed
by the patient, are expected to reduce blood pressure in the
patient. The querying and providing responses are preferably
performed on a routine basis, more preferably on a regular
schedule. In preferred embodiments the application prompts
the user on a regular schedule to enter patient data via the user
interface. In alternative embodiments the application receives
data automatically from sensors that are in communication
with the computer.

[0044] Referring to FIG. 1, a flow chart of an embodiment
of the overall apparatus is illustrated. A user interface is
provided, that typically will include a display screen and an
input method such as an attached keyboard, which may be
physical or a virtual keyboard displayed on a touch screen.
The display screen may be, for example, a window in a
computer application operating on a desktop or laptop com-
puter, a smartphone screen, a tablet computer screen, or a web
browser window.

[0045] The user interface may be controlled by a computer
operatively linked to a Data Management Application
(DMA), an application specially adapted for the instant pur-
poses. The DMA may be a programmed application that runs
on the computer, developed, for example, in C++, Ruby on
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Rails®, or Python™. In an embodiment, the DMA may be
running on a remote server that accesses the computer
through the internet or some other communication means.
[0046] In an embodiment, a Records Management Data-
base (RMDB) is connected to the DMA. The RMDB is a
database application designed to store data entered by the
user, and preloaded data, such as demographic and standard-
ized medical data, necessary for DMA activities.

[0047] Collectively, the entire apparatus comprising (in this
embodiment) a user interface, computer, DMA, and RMDB,
is termed the “Hypertension Prevention Module” (HPM).
[0048] In an embodiment, the DMA may communicate
with other resources, such as servers connected to medical
professionals, insurance companies, employers, personal
trainers, and billing services. Typically, such communication
will be wirelessly in the case of handheld devices, or through
the internet in the case of desktop and laptop computers
running the HPM. Wireless connectivity (e.g. via Wi-Fi) with
a router which provides Internet communication is also con-
templated for any type of device.

[0049] In an embodiment, the HPM may be implemented
on several computer platforms, and users can employ any one
of the platforms or a combination thereof. For example, the
HPM may be implemented on a mobile platform, such as an
10S® or Android™ smartphone, a wearable computer (such
as a smart watch or other jewelry), or a tablet computer. As
used in this disclosure, the term “mobile app” refers to such a
use.

[0050] The HPM may also be implemented on a desktop or
laptop-type computer such as on computers running the Win-
dows® or Macintosh® operating systems. Desktop or laptop-
type computers are also referred to herein as “personal com-
puters.” As used in this disclosure, the term “desktop app”
refers to the HPM implemented on a desktop or laptop com-
puter. The HPM may also be implemented on a website. As
used in this disclosure, the term “website” refers to such ause.
[0051] In addition to the HPM, a user website may be
provided, that will contain most or all of the tools in the users
personal HPM, and the user will communicate with the HPM
through the internet. The website may have additional tools
notin the HPM. The website also may be configured to gather
data, either personally identifiable or anonymized, for
example for data aggregation purposes.

[0052] Data stored by mobile apps, desktop apps, and/or
websites may be synchronized so as to permit a patient to run
the RMDB and DMA on more than one platform. In other
embodiments, the RMDB may run on a single platform while
the DMA is run on multiple platforms.

[0053] Invarious embodiments, the HPM may be provided
as a public service that anyone can enroll in through a public
registration system. In other embodiments, the HPM may be
provided as a closed system accessible only to members of a
group, such as employees of a particular employer or health
insurance members for a particular health insurance plan. For
such groups, the HPM may be a medical benefit. In either
embodiment, administrative supervision and/or clinical
supervision (clinical coordinator) may be provided. For
example, administrators or clinical coordinators may supet-
vise the participation and progress of HPM participants (us-
ers).

[0054] For example, a clinical coordinator may contact a
user who appears to have stopped using the system, for
example, if a user hasn’t entered data in several days. This can
be an important leg of a motivational component of the HPM.
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The clinical coordinator can provide encouragement or help
users deal with personal problems preventing them from fully
participating in the program. Clinical coordinator may also
manually flag unusual behavior (of the computer or users) for
follow up. Clinical coordinators may also be notified auto-
matically, or may manually flag, users who appear to be
deteriorating on the program. For example a user whose
blood pressure or blood sugar level increases steadily may
need additional intervention beyond what the HPM can pro-
vide.

Initiation Overview

[0055] New users of the HPM may be required to go
through an initial registration step, including entering per-
sonal particulars and optionally billing information that will
be stored in the RMDB.
[0056] Some ofthe information that may be required as part
of the registration process includes:

[0057] Name and address, and other relevant identifying

information, for example medical insurance number.

[0058] Credit card or other payment information (op-
tional)

[0059] Sex

[0060] Date of birth

[0061] Initial blood pressure

[0062] Initial body weight

[0063] Initial height

[0064] Attesting that their physician has approved them

for moderate stress exercise
[0065] Type of smart phone (or other mobile device)
[0066] Have a dietary target (as calculated below) of
1200 calories or more
[0067] Have a PC that has internet access and printing
capabilities
[0068] Some general criteria that are envisioned are that
each participant has a body mass index (BMI) over 27, that
each participant be over 21, that any participant is not cur-
rently on medication to treat high blood pressure.
[0069] In addition, users may be required to provide the
following information to initialize the module:
[0070] Times during the day that the Virtual Coach will
remind them to eat well
[0071] times during the day for exercise and types of
exercise or sports
[0072] times during the day the user will desire remind-
ers to measure and record blood pressure and heart rate.

Educational Tools

[0073] Some educational material for users is shown in the
attachment. At user log-on the first time, the user may be
directed to review the educational material before using other
tools. The electronic educational material is composed of
several sections:

[0074] Basic information about hypertension
[0075] Behavior modification

[0076] Controlling your diet

[0077] Exercise

[0078] Weight loss

[0079] Description of the module

[0080] Using your educational tools: smart phone
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Website Tools

[0081] Inanembodiment, educational components may be
available as separate selectable training modules on a website
accessible to users of the system. For example, components
covering Diet and Exercise, Using Web Tools and Using
Smart Phone Tools may be available on the website.

[0082] Whileall tools are provided at the website, they may
not be convenient for the user to employ in real time. To
expect the user to log in to the website to enter diary infor-
mation or to review their progress on a daily summary may be
unrealistic. By contrast, advice from the Virtual Coach will
ideally be provided in real time for optimum effectiveness. To
address these issues, diary entries (adding data to the RMDB)
and Virtual Coach messages can also be added or received
through the user’s smart phone or mobile device. In a pre-
ferred embodiment, the mobile app is designed to minimize
the time required for diary input. An additional tool that may
be provided on a mobile app is a step counter that provides full
analysis of walking/jogging exercise including, distance trav-
eled, speed (in mph) and calories burned.

Operational Embodiments

[0083] In an embodiment, the HPM includes a “Virtual
Coach,” which is an automated system driven by the DMA
module of the HPM that automatically interprets and ana-
lyzes user activities based on rules pre-programmed into the
HPM. For example, if the user enters food items that may be
inappropriate, the Virtual Coach may send a message to the
user recommending an alternative food choice. The Virtual
Coach may also send reminders at specific times of the day,
such as at times when exercise or eating is recommended.
Such reminders may be via SMS text or as pop-up reminders
on mobile devices. The Virtual Coach may send reminders for
users to measure the blood pressure or body weight and enter
it into their diary.

[0084] In an embodiment, the Virtual Coach may also ask
the user about compliance with medications, including send-
ing reminders to take medication when appropriate, and/or
following up to confirm that that the user took the correct
medication. The Virtual Coach may coordinate with a medi-
cal practitioner on this aspect, to adjust dosages or times when
the user is reminded to take their medication.

[0085] In other embodiments of the Virtual Coach, a mul-
tiple choice question may be presented to users, for example
early in the morning. The Virtual Coach may send a text
message at each meal and snack reminding the user to eat
appropriately and enter the foods eaten and salt consumed
into their diary. For example, a Virtual Coach text message
may be: “It is time for breakfast. Remember to eat healthy!
Would you like to enter your meal into your diary? Don’t
forget to enter salt consumed.” The user may also receive a
text message reminding them to exercise and to record their
exercise in their diary. The Virtual Coach may provide the
participant with a daily summary of their progress at the end
of the day as well as a performance based notification encour-
aging them for the following day. Finally, the user may
receive reminders to measure and record their body weight,
their blood pressure and heart rate each week. Users may
receive a weekly progress summary as well as a performance
based encouragement notification for the coming week. The
actual time the notifications are delivered are selectable by the
user. These times can be modified by the user. for example, at
the website.
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[0086] In an embodiment, after the initiation process is
completed, there is a preliminary phase to the program, in
which each morning for the first six weeks just prior to break-
fast, a multiple choice question will be sent to each user. In a
preferred embodiment, the question will be sent via a mobile
app, since most people are preparing for their day prior to
breakfast and likely not sitting down at a desktop computer.
[0087] These multiple choice questions may do two things:
(1) they may condition the user to think about controlling
their eating and planning for exercise that day and (2) they
may help reinforce the educational components of this pro-

gram.
[0088] A sample multiple choice question may be:
[0089] Question: What is the best way to prevent hyperten-
sion?

[0090] A. A diet rich in fruits and vegetables

[0091] B. A low salt high potassium diet

[0092] C. Lose weight

[0093] D. All of the above
[0094] When the user selects the correct answer (here, the

correct answer is “D”), the Virtual Coach will confirm that 1t
is correct. When a user selects the wrong answer, the Virtual
Coach will tell the user that the answer is wrong and provide
the correctanswer. The Virtual Coach will next ask the user to
enter their breakfast foods into the diary.

[0095] Users may log in to use their electronic diary with
the mobile application at any time. After logging on, users
will be presented with a main menu of options for the HPM.
In an embodiment, users may have options to enter dietary,
exercise, weight, blood pressure or heart rate data into the
HPM. They may also choose to monitor their exercise or look
at performance summaries such as their daily or weekly sum-
mary.

Mobile App Options

[0096] Various options are presented to the user on the
mobile app that can be initiated by the user. An embodiment
of a list of options is shown in FIG. 7.

[0097] In an embodiment, a “Post Each Meal” menu item
on the main menu returns a set of button for meals to choose
from, for example, breakfast, lunch, midafternoon snack, etc.
After selecting the appropriate meal, the user will be able to
enter foods eaten for that meal. If the user is responding to a
text reminder to eat, this step may be omitted—the user may
be taken directly to the meal input screen allowing them to
enter servings for various food items. This screen lists all food
groups. The user inserts a number to record the number of
servings of each group. This is a very efficient method of
recording foods consumed into a dietetic diary. An additional
screen may also be presented listing common sources of
dietary salt. The user can select the number of servings that
were consumed at that particular meal. Upon submitting this
data, salt intake will be approximated and stored in the user
diary.

[0098] Another main menu item may be to enter exercise
details. In an embodiment, various exercise activities may be
presented, for example playing golf, walking, bicycling, play-
ing tennis, etc. The user checks the type of exercise, enters the
minutes of exercise completed and submits it.

[0099] In an embodiment, the HPM mobile app may
include a step counter that that measures how many steps
taken during running or jogging, when a smart phone or
wearable is carried during these activities. Access to the step
counter may be provided from the exercise option on the



US 2016/0089077 A1l

mobile app. The HPM mobile app may also include a timer,
allowing usets to press a button at the start of an activity and
at the end. When the user selects stop exercise or it stops due
to inactivity, a screen may appear showing distance walked,
exercise time, average speed and calories burned. This infor-
mation can be positive feedback to the user, and is automati-
cally saved in the user’s diary.

[0100] Other main menu items may be to enter body
weight, blood pressure, and heart rate. The user may also be
reminded to do these tasks at the times they have selected at in
advance. Blood pressure and heart rate may optionally be
acquired directly from wearable monitoring devices that are
in comnunication with the computer.

[0101] When the user enters their weight to start a new
week, a weekly summary may appear as shown in FIG. 2.
This summary as shown compares user weight to the past
week and provides a graph of weight over a several week
period. It also provides total weight loss in pounds and as a
percent of the user’s initial body mass. The user target typi-
cally will be a weight loss of at least 3% over a 3 month
period. This screen may also display an overview of user’s
overall performance in regard to controlling blood pressure.
This screen (FIG. 3) graphically compares user blood pres-
sure and heart rate to those over the past weeks. In this way
improved blood pressure can be visually appreciated. This
summary may also display minutes of exercise for the week
compared to the user’s target, calories consumed in exercise
for the week, and average salt consumed for the week com-
pared to the user’s target.

[0102] Another option that may be provided are daily and
weekly summaries of clinical targets, which include blood
pressure and body weight, dietary entries, and exercise
entries.

[0103] Another option that may be provided on the mobile
app are for incentives. In this embodiment, health care plans
can provide incentives to encourage use of the HPM. For
example, users may receive gifts or discounts on purchases
for participation in the HPM, and for meeting clinical targets,
such as weight loss or blood pressure reduction, or for meet-
ing dietary targets to reduce fat and sodium intake, increase
potassium intake, ot to log a regular program of moderate
stress exercise.

[0104] Ifweight and/or blood pressure targets are met, the
user may consent to the release of diary data (for the Diary
Compliance, Weight Compliance, Blood Pressure (BP) Com-
pliance) to an incentive program. In addition, a medical
release may be emailed to the user to take to his/her physician
to complete in order to validate weight loss and blood pres-
sure reduction.

[0105] In addition to the user selectable menu items, the
Virtual Coach may provide automated messages to the user at
various times each day. For example, a text message from the
Virtual Coach may be provided that encourages the user for
the coming week based on their progress. In another embodi-
ment, a user may be discouraged that their exercise isn’t
impacting their weight significantly. After all, 1200 calories
typically burned for the week through exercise is only 0.3 1b
lost. But exercise has other medical benefits. For example,
users can be reminded that exercise significantly reduces
blood pressure.

[0106] In various embodiments, the Virtual Coach may
include notifications for a daily multiple choice question, a
reminder to eat healthy at each meal, areminder that it is time
to exercise and a reminder that it’s time to measure blood
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pressure and heart rate. In addition, the user may be asked to
input diary dietary inputs, salt consumption input, exercise
input and blood pressure/heart rate data. The Virtual Coach
may send a daily summary and a performance based text of
encouragement for the next day. Finally, on a weekly basis the
user may be reminded to input their weight and after that input
a weekly summary and performance based advice/encour-
agement for the next week is provided. While this may appear
to be a cumbersome quantity of messages for the user (this
could be as many as 136 tasks/interaction per week), the
efficiency of the app is intended to make these interactions
palatable for the user. The mobile app has been carefully
designed and requires minimum effort to comply with
requests for diary information. The tool constantly reminds
and encourages but does not interfere with the users daily
activities.

[0107] As described above, the Virtual Coach has many
roles that are facilitated through the mobile app. In various
embodiments, the Virtual Coach reminds users to eat well,
exercise properly, and record their foods consumed, salt con-
sumed, exercises completed, their weight and their blood
pressure in the users diary. When data is not entered into the
diary, the Virtual Coach may send several reminders.

[0108] The Virtual Coach may also provide daily (FIG. 4)
and weekly summaries (FIGS. 2 and 3), which are also select-
able items on the main menu of the mobile app. The daily
summary compares target food consumption with actual for
the day. It also calculates the calories consumed and com-
pares this to the calories used (base plus burned by exercise)
to calculate the projected weekly weight loss or gain based on
the days caloric consumption and expenditure. In addition,
the sodium consumed is estimated and compared to the target
value to show how well the user is complying with the pro-
gram.

[0109] Inanembodiment, the Virtual Coach may offer per-
formance-based advice following a summary that will inform
the user yet also be supportive. For example, if the user
generally meets their food consumption target, the Virtual
Coach will congratulate them on a great day. For minor
excesses in one or two food categories or slightly exceeding
the sodium intake target, the Virtual Coach may tell the user
they had a good day and remind them to watch their food
consumption relative to their targets. Should consumption
result in a calculated weight gain, the Virtual Coach may
remind the user that tomorrow is a new day and that they
should focus on meeting their dietary targets. Whenever
excess servings of fats are indicated, the Virtual Coach may
remind the user that fats can increase blood fat level and so
should be avoided. If thirty or more minutes of exercise is
completed, the Virtual Coach may again congratulate them
for a successful day. If exercise is completed but falls short of
target. the Virtual Coach may encourage the user to have a
better day tomorrow. If no exercise has been completed, the
Virtual Coach may remind the user that tomorrow is a new
day and they should focus on meeting their exercise target.
[0110] The weekly summary compares the users weight
and blood pressure to the prior week. In addition the summary
provides a plot of the users weight, blood pressure and heart
rate for several past weeks while in the program. The sum-
mary also provides the total weight loss while in the study in
pounds (Ibs) and as a percent of total initial weight. The
weekly summary also provides the total exercise minutes for
the week compared to the target and the total calories burned
through exercise for the week. Finally, the users blood pres-
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sure will be compared to determine if the user is still hyper-
tensive or if blood pressure has returned to normal.

[0111] Inanembodiment, the Virtual Coach will offer con-
structive performance based advice following each weekly
summary depending on how well the user met their exercise
and weight loss targets. Weight loss is a sensitive target with
many variables in the near term. With diet and exercise as
encouraged here, the long term trend should be towards lower
body weight. It is important not to discourage a user that has
a week of two where the actual weight does not meet expec-
tations. Should the user lose a pound or more and meet their
exercise target, they will be congratulated by the Virtual
Coach. If weight loss is minimal but the exercise target is met
or almost met, the Virtual Coach will encourage the user by
telling them that sometimes weight loss is not closely corre-
lated to exercise. Users that do not meet their weight loss or
exercise goals will be reminded that exercise can be an impor-
tant factor in reducing blood pressure and contributes to
weight loss. To users that show no progress in weight loss
over a few weeks but appear to meet dietary and exercise
targets, the Virtual Coach may suggest that the user review the
educational presentation regarding serving sizes or other
remedial measures.

[0112] Health care savings can provide incentives to
encourage use of the HPM. The HPM supports users in a
process to lose weight, reduce fat and sodium intake, increase
potassium intake, and follow a regular program of moderate
stress exercise. Web and mobile tools may be designed to
deliver information and receive data entered by the user. The
HPM may also provide a summary of performance and offers
performance based advice on a regular (daily and weekly)
basis. To assist in the general goals of the HPM, a variety of
monitors can be used to track user compliance and perfor-
mance for the HPM. The monitors may include:

[0113] Did the user complete educational training?

[0114] What fraction of days did the user answer a mul-
tiple choice question?

[0115] How frequently was the multiple choice question
answered correctly?

[0116] How frequently did the user input dietary infor-
mation into their diary?

[0117] How frequently did the user input dietary sodium
information into their diary?

[0118] How frequently did the user input exercise infor-
mation into their diary?

[0119] How frequently did the user input blood pressure
information into their diary?

[0120] How frequently did the user input weight infor-
mation into their diary?

[0121] How frequently did the user’s recorded dietary
information meet target values?

[0122] How frequently did the user’s recorded dietary
sodium information meet target values?

[0123] How frequently did the user’s recorded exercise
information meet target values?

[0124] How frequently did the user’s recorded blood
pressure information meet target values?

[0125] How frequently did the user’s recorded weight
meet that calculated based on dietary and exercise infor-
mation?

[0126] Validated weight compliance (comparison of
entered weight loss compared to weight loss obtained
from the user’s physician)
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[0127] Validated blood pressure reduced to normal (us-
er’s physician certification that user blood pressure is in
the normal range)

[0128] In an embodiment, the HPM can be used with a
wellness program, for example from a health insurance pro-
vider or employer, that provides incentives to diary compli-
ance, weight compliance, blood pressure (BP) compliance,
validated weight loss and validated blood pressure reduction.
From diary inputs these data can be easily tracked and made
available to the user. The user is always able to see their
compliance with important module monitors and track their
progress.

[0129] In any such incentive program, it is envisioned that
users must consent to have their personal information trans-
mitted to the program. Thus, in an embodiment, the user may
be asked to consent to the release of diary data (for the diary
compliance, weight compliance, blood pressure (BP) Com-
pliance) to the wellness program. In addition, a medical
release may be sent to the user to take to his/her physician to
complete and return to validate weight loss and blood pres-
sure reduction.

Web Based Tools

[0130] In addition to the mobile app (diary and Virtual
Coach), in an embodiment, a website may be provided giving
users access to web-based tools through a standard internet
browser. These tools may include most of those found in the
mobile app, for example, a meal diary, salt consumption
diary, exercise diary, weight diary, blood pressure/heart rate
diary, daily summary and weekly summary. These tools will
allow users to enter diary data and receive reminders and
messages through the website as an alternative, or in addition
to, the mobile app. In addition, the website may provide
additional tools for user profile update, questions and
answers, study reminders, user schedule update, dynamic
training, generate a dietary menu, detailed account informa-
tion, and a method to opt out of the study. Details of the web
based tools are provided below.

[0131] For example, questions and answers may be made
available to the user to help them understand hypertension
and the process that they are following to prevent it. At a
“question and answer” screen, the user may search a hyper-
tension-related database of frequently asked questions. If a
user has a question not in the database, a messaging system
may be provided allowing the user to ask a clinical coordina-
tor the question. The clinical coordinator may optionally add
such new questions, and the answer, to the question and
answer database.

[0132] Another website feature may be a reminder screen
that notifies users of missing diary information, such as a
missing meal or missing exercise data.

[0133] Another website feature may be a “schedule update”
screen, where the user can change their meal time or exercise
text reminders. This feature provides adaptability in the sys-
tem.

[0134] Another website feature may be a “ITraining”
option, where the user can view content, for example, a Power
Point-type slide presentation, optionally with audio, on topics
such Diet and Exercise, Using Web Tools, or Using Mobile
App Tools. An example of educational material that might be
presented in the Training option is shown in the attachment.
[0135] Another website feature may be a Diary option that
allows a review and input of meals, sodium (salt), exercise,
weight blood pressure and heart rate. This tool provides a
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flexible option for users to add to omitted entries, review
previous entries, and change previous entries. This window
also provides daily food targets and historical food data.

[0136] Forexample, the Diary option may have a screen for
the sodium (salt) diary. This screen may list many common
high salt dietary items. Users can input the number of serv-
ings of any of these items at each meal. An estimated salt
intake is calculated based on a base salt intake (800 mg/day)
plus the salt consumed in any of these items selected. The
daily target may be adjusted but is typically less than 1500
mg/day.

[0137] The Diary option may also have an exercise diary
screen, allowing users to enter and edit exercise data. Exercise
may be entered by the user each day for each exercise type
(for example, walking, cycling, or swimming). A summary of
the user’s most recently entered exercise is also posted in a
table and graph format as shown.

[0138] The Diary option may also have a screen showing
body weight (FIG. 13), showing the users weight they have
entered each week. An option may be provided on this page to
enter body weight, as an alternative to the mobile app. His-
torical weight data may be given in tabular and graphical
formats as illustrated in FIG. 13. This graphic depiction of
weight (ideally trending downward in most cases) is expected
to make a large impact on users in terms of understanding
progress and their weight loss goal, and as a motivational tool.
Users may modify their exercise list at the schedule update
screen.

[0139] The Diary option may also have a screen showing
blood pressure and heart rate data entered by users on a daily
or weekly basis (FIG. 14). An option may be provided on this
page for users to enter their blood pressure and heart rate each
week, as an alternative to using the mobile app. Historical
blood pressure and heart rate data may be displayed in the
tabular and graphical formats as shown in FIG. 14. A graphic
depiction of blood pressure (ideally trending downward in
most cases) can make a large impact on the user in terms of
understanding progress and their blood pressure goal, and as
a motivational tool.

[0140] Various summaries of relevant data may be provided
under the diary tab. For example, FIGS. 13 and 14 show
summaries of body weight and blood pressure presented in
tabular and graphical formats. Options may be provided to
show various time ranges for summary data, for example,
over periods of days, weeks, or months.

[0141] A Virtual Coach option may be provided, that
includes various drop down menus that may show daily and
weekly summaries of parameters and projections provided by
the HPM. For example, the daily summary may show an
overview of calories consumed, calories used, projected
weight loss, minutes of exercise, sodium intake and blood
pressure for each day of the most recent week. The user may
also be able to review historical daily summary data. Simi-
larly, a weekly summary may be provided, showing an over-
view of calories consumed, calories used, projected weight
loss, minutes of exercise, sodium intake and blood pressure
for recent weeks. The daily and weekly summaries may
include graphical display options, allowing a user to view, for
example, their blood pressure over the past eight weeks in a
graphical view. This can be a powerful tool to help users
understand their progress. This can also be a strong motiva-
tional tool, showing that the various lifestyle choices and
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changes recommended by the HPM and Virtual Coach result
in desired body changes such as lower body weight and lower
blood pressure.

[0142] A “Menu of the Day” option on the main webpage
menu may also be provided, giving users a suggested menu
for meals and snacks for that day. These generated meal plans
may help users get started on planning to eat right and are
expected to be an important leg of the overall program. In an
embodiment, these meal menus may be created by a random
combination of different sets of breakfast, morning snack,
lunch, afternoon snack, dinner and evening snacks. Each
daily menu includes the number of servings for each meal and
1s designed to meet the nutritional targets for that user, such as
total calories, protein, sodium, etc. Many additional features
can be added to the menu including creation of shopping list
and shopping carts to satisfy the foods on the menu.

Calculators

[0143] In an embodiment, a number of calculators may be
provided on the website and in the mobile and computer
applications. Inputs for these calculations may come from the
questionnaire and the user diary. Example calculations may
include:
[0144] Body Mass Index (BMI)

[0145] Inputs: weight (Ib) and height (inches)

BMI=[weight/(height?)]x703

Distance Walked and Speed:

[0146] Inputs: gender, steps taken (cell phone step
counter), walking time (cell phone step counter in min-
utes)

[0147]
males

Stride factor=0.413 for females and 0.415 for

Distance walked (miles)={[stride factorxheight
(inches)/12]xsteps taken}/5,280

Speed (mph)=[distance walked (miles)/walking time

(min)}/60
[0148] Calories Burned in Walking:
[0149] Inputs: weight (Ib), miles walked (computed
above)

Calories burned=weightxmiles walkedx0.3

Calories Consumed:

[0150] Inputs: servings of grain, vegetables, fruit, milk,
meat, nuts, fats and sweets (from user diary)
Calories consumed=grain servingsx80+vegetable
servingsx25+fruit servingsx180+milk servingsx

90+meat servingsx53+nut servingsx125+fat
servingsx43+sweet servingsx80.

[0151]
[0152] Inputs from questionnaire: age, weight, height,
gender and activity level (1-4)

[0153] correction for gender is add 5 for males and sub-
tract 161 for females

[0154] correction for activity level is multiply by 1 for
sedentary, multiply by 1.2 for low

Calories Required Per Day:
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[0155] activity, multiply by 1.27 for active and multiply
by 1.45 for very active.

Calories required per day=[9.9xweight (kg)+2.25x
height (cm)+4.92xage in years+gender correc-
tion]xactivity correction

Projected Weight Loss Per Week: (from One Day’s Data)
[0156] Inputsfrom calculators: calories required per day,
calories burned, calories consumed

Projected weight loss=7x(calories required+calories
burned-calories consumed)/3500

User Security

[0157] Authentication or proper qualification and/or iden-
tification of users may be assured by a secure user login
method. All data collected from users and transmitted over
computer networks may be stored and transmitted in
encrypted formats compliant with HIPAA standards.

App Flow Charts

[0158] Various flow charts illustrating an embodiment of
the operational features of the inventions are shown in FIGS.
5to12.

[0159] FIG. 5 is a flow chart of a user creation procedure.
Users are prompted to create a log in ID and password at step
904. In this example, users are required to enter initial blood
pressure and exercise data at step 906. Step 906 also sets flags
if the data is sufficient for participation in the study. The flags
are evaluated in step 908. For example, a severely obese
patient may require additional supervision, so step 908 would
initiate contact with the users physician. If the user meets the
parameters for the program, they will be issued login creden-
tials and can begin using the HPM.

[0160] FIG. 6 shows a typical user login procedure. After
verification success step 1030, the user may be presented with
a multiple choice question providing a simple thought pro-
voking and educational component.

[0161] FIG. 7 is a flow chart of main menu options for the
mobile app. FIG. 8 is a log in screen for the desktop or web
app, showing menu items that might be used in the HPM.
[0162] FIG. 9 is a flow chart of typical activities of the
Virtual Coach. In many cases, the beginning (step 140056)
may be initiated automatically such as with an automated
reminder at a certain time of day (step 1410a). Various activi-
ties that the Virtual Coach might use are shown in steps 1430,
1440, and 1450.

[0163] FIG.10illustrates Virtual Coach activities at the end
of the day, such as shortly before bedtime. The Virtual Coach
will review expected user inputs, such as food entries (step

Mar. 31, 2016

1612) and exercise details (step 1616), and send the user a
reminder (steps 1614 and 1618 respectively) if the data entry
is absent or appears to be mistaken or inaccurate. For
example, a user who enters ten servings of broccoli for dinner
may be presumed to have made an error, so the Virtual Coach
may ask for confirmation or correction.

[0164] FIG. 11 shows the Virtual Coach review of data at
the end of the day, such as shortly before bedtime, and sends
users appropriate messages.

[0165] FIG. 12 is a flow chart of administrator actions that
may be provided in some embodiments of the HPM. These
may be actions by clinical administrators or computer admin-
istrators. For example, user records may be updated by the
administrator (step 810) if a user is having computer trouble.
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1. A computer system for use by a user with hypertension
or pre-hypertension, comprising

a. a computer;

b. a user interface operating on the computer, the user
interface having a display screen and keyboard for text
input;

c. a records management database stored in a non-volatile
electronic medium operatively coupled to the computer;

d. a data management application coupled to the user intet-
face and running on the computer;

wherein the records management database comprises data
relevant to hypertension, and the user enters relevant
data into the records management database via the user
interface;

wherein the data management application is programmed
to process data in the records management database and
deliver pre-programmed messages to the patient in real
time; and

wherein the messages and questions instruct or assist the
user in real time to make lifestyle choices intended to
reduce hypertension.

2. The system of claim 1, wherein the data relevant to
hypertension comprises medical data about the patient,
selected from blood pressure measurements, heart rate mea-
surements, body weight measurements, body dimension
measurements, exercise quantity, potassium intake, and salt
intake, and combinations thereof.

3. The system of claim 1, wherein the data relevant to
hypertension comprises dietary information of foods con-
sumed by the user.

4. The system of claim 1, wherein the user interface oper-
ates on a platform selected from a website, a smartphone, a
tablet computer, a desktop or laptop computer, and a wearable
computer.

5. A computer-implemented method for reducing blood
pressure in a patient with hypertension or prehypertension
comprising

a. providing a computer applicationhaving a user interface,
wherein the computer application stores data in one or
more databases in computer memory;

b. providing a records management database stored in a
non-volatile electronic medium operatively coupled to
the computer;

¢. providing a data management application coupled to the
user interface and running on a computer;

d. receiving patient data into one or more of the databases,
wherein the data comprises medical parameters relevant
to hypertension;

Mar. 31, 2016

e. querying the patient via the user interface on a routine
basis regarding lifestyle factors that affect blood pres-
sure, and receiving responses in real time from the
patient that are stored in one or more of the databases;
and

f. providing automated suggestions on a routine basis and
in real time to the patient on lifestyle choices, that if
followed by the patient, are expected to reduce blood
pressure in the patient.

6. The method of claim 5, wherein the computer applica-
tion is an application running on a mobile device, a desktop or
laptop-type computer, or a website.

7. The method of claim 5, wherein the queries via the user
interface on a routine basis are provided to the patient at least
three times per day.

8. The method of claim 5, wherein the queries via the user
interface on a routine basis are provided to the patient at least
five times per day.

9. The method of claim 5, wherein the automated sugges-
tions provided on a routine basis are provided at least three
times per day.

10. The method of claim 5, wherein the automated sugges-
tions provided on a routine basis are provided at least five
times per day.

11. The method of claim 5, further comprising providing a
summary of the patient’s historic medical data for review by
the patient.

12. The summary of claim 11, wherein the historic medical
data comprises body weight and/or blood pressure data.

13. The method of claim 5, wherein a clinical supervisor
monitors the progress of the patient.

14. The method of claim 5, further comprising querying the
records management database to obtain a question relating to
hypertension, wherein the question presented is based on data
entered by the patient into the records management database.

15. The method of claim 5, further comprising presenting
summary data to the patient at regular intervals, wherein the
data relates to factors related to hypertension, and optionally
include data entered by the patient into the RMDB.

16. The method of claim 5, wherein a set of multiple-choice
questions is presented periodically to the patient via the user
interface, wherein the questions are directed to lifestyle
choices that affect hypertension, and wherein the patient is
prompted to answer each multiple-choice question, and the
answers are stored in the records management database.
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