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Providing to a person a health service for a health condition
includes receiving, from a health sensor of a mobile health
device over an initial period, a plurality of initial values of
health metrics of the person associated with performance of
the health service, determining, based on the initial values,
baseline values of the health metrics for the person, receiv-
ing, from the health sensor at a time after the initial period,
an additional value corresponding to at least one of the
health metrics, and determining whether the additional value
represents an irregularity with respect to the baseline values
for the person. Providing to a person a health service for a
health condition may also include, ifit is determined that the
additional value represents an irregularity with respect to the
baseline values, communicating the irregularity to a pro-
vider of the health service.
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FIG. 2C.

FIG. 2B.
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MANAGING HEALTH METRIC
IRREGULARITIES WHEN PROVIDING
HEALTH SERVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. provisional
patent application No. 62/858,759 filed on Jun. 7, 2019,
titled “A NETWORK CONNECTED MEDICAL MONI-
TORING DEVICE WITH TEXT, AUDIO AND VIDEO
COMMUNICATIONS,” and U.S. provisional patent appli-
cation No. 62/865,411 filed on Jun. 24, 2019, titled “A
SYSTEM FOR SELECTING AND DELIVERING
HEALTH INTERVENTIONS,” both of which are incorpo-
rated by reference herein.

TECHNICAL FIELD

[0002] This application is directed to the field of health
services, and more particularly to remotely providing health
services to a recipient using a mobile device, including
autonomously selecting and communicating health informa-
tion to a recipient as part of providing health services to the
recipient, including, for example, specifying actions to per-
form.

BACKGROUND OF THE INVENTION

[0003] The Centers for Disease Control and Prevention
estimate that six out of ten adults in the US have a chronic
disease, while four out of ten have two or more chronic
diseases. Two of the most widespread chronic conditions are
hypertension and diabetes. According to recent reports by
the American Heart Association based on updated hyperten-
sion guidelines, almost half of US adults (46%) suffer from
hypertension, and the overall number of people with high
blood pressure exceeds 100 million. According to such
reports, the number of deaths caused by hypertension
increased by 38% through the period 2005-2015. On aver-
age, national medical costs associated with hypertension
have been estimated at about $131 billion in annual health-
care expenditure. According to some reports, over 30 million
Americans, or 9.4% of the population, have diabetes (ap-
proximately 1.25 million American children and adults have
type 1 diabetes); it is estimated that 7.2 million of those are
undiagnosed. According to some reports, the percentage of
Americans age 65 and older with diabetes remains high, at
25.2%, or 12.0 million seniors (diagnosed and undiag-
nosed), and diabetes remains the 7th leading cause of death
in the United States; in 2015, 79,535 death certificates listed
it as the underlying cause of death, and a total of 252,806
death certificates listing diabetes as an underlying or con-
tributing cause of death. According to some reports, total
healthcare costs of diagnosed diabetes are at $327 billion, of
which $237 billion are attributed to direct medical costs and
$90 billion to reduced productivity. Diabetes is closely
related to hypertension: according to multiple studies, over
70% of diabetes patients have high blood pressure.

[0004] Chronic medical conditions like hypertension and
diabetes require frequent (e.g., continuous) monitoring.
There are multiple technologies and medical monitoring
devices on the market and in development for measuring
blood pressure and blood glucose levels. These products are
characterized by a broad range of features, accuracy, usabil-
ity, integration with other devices, connectivity, levels of
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support offered to patients, price, insurance coverage, etc.
Conventional blood pressure monitors may use an upper arm
cuff, but wrist monitors are also present on the market. Top
digital blood pressure monitors on the market may offer
extensive memory, automatic averaging by multiple mea-
surements, different types of displays and Bluetooth con-
nectivity with a smartphone, which may receive, store and
process blood pressure data and may offer applications for
advanced blood pressure analytics.

[0005] Glucometers measure blood glucose levels. There
are two basic well-known types of glucometers for diabetes
patients: glucometers with separate test strips for periodic
testing of glucose levels by a patient and continuous glucose
monitoring (CGM) devices, which typically have an
implanted subcutaneous sensor, wireless transmitter and
receiver, and automatic measurement system, and which
optionally may be combined with an insulin pump.

[0006] Most patients are capable of measuring their own
blood pressure or glucose level with devices at home. In
some cases, a patient may take a particular action based on
the measurements. For instance, a patient may administer
themselves an insulin injection if their blood glucose level is
in a particular range. In extreme instances, a patient may
contact medical professionals if the home measurements are
outside specific limits. There are instances where the home
measurements may indicate a benefit of a moderate correc-
tion/adjustment (e.g., a blood glucose measurement indicat-
ing that a patient should eat a piece of fruit), but most
patients, unless they have had significant training, are prob-
ably unable to accurately determine if an adjustment/cor-
rection would be useful or what the adjustment/correction
would be. Although a patent obtaining periodic measure-
ments at home could contact a medical professional for
guidance after each measurement, this is usually not prac-
tical for a number of reasons, including cost.

[0007] Accordingly, it is desirable to provide a practical
mechanism for providing guidance to patients that measure
their own blood pressure or glucose level with devices at
home.

SUMMARY OF THE INVENTION

[0008] According to the system described herein, remotely
providing a first health service to a person for a health
condition includes predefining a plurality of analysis types,
each analysis type representing a type of analysis to be
performed on information about the person to determine an
intervention as part of providing a health service, predefin-
ing a first rule specifying a condition under which to apply
a first of the plurality of analysis types, performing the first
health service on the person, including detecting health
values of one or more health metrics of the person associated
with performance of the first health service, selecting the
first analysis type to perform based on the first rule and
information about the person, including the health values,
performing a first type of analysis on the information to
determine what interventions to be undertaken based on the
information as part of performing the first health service, and
remotely communicating a determined intervention to the
person. A part of the first health service may be performed
by a first health device locally coupled to the person,
remotely providing a first health service to a person for a
health condition may further include the first health device
detecting the health values and transmitting the health values
to a second device remotely located from the first health
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device, where the second device remotely communicates the
determined intervention to the first health device, and the
first health device performs a first action based on the remote
communication. The intervention may include altering a
health treatment administered to the person as part of the
first health service. Remotely providing a first health service
to a person for a health condition may also include predefin-
ing a plurality of communication types, including a notifi-
cation, an instruction, an inquiry, feedback, a live conver-
sation and an automated conversation, where performing the
first type of analysis on the information includes determin-
ing a first communication type from among the plurality of
communication types for the communication, and where the
intervention is remotely communicated as a communication
of the first communication type. Remotely providing a first
health service to a person for a health condition may also
include predefining a plurality of media types, including
text, audio, images and video, where performing the first
type of analysis on the information includes determining one
or more of the plurality of media types with which to
communicate with the person, and where the intervention is
remotely communicated to the person using the media types.
The first analysis type may be autonomous analysis based on
machine learning and/or based on predefined rules.

[0009] According further to the system described herein, a
system remotely provides a first health service to a person
for a health condition based on remotely detected values of
health metrics of the person associated with performance of
the first health service. The system includes one or more
processors and a memory having code stored thereon that,
when executed, predefines a plurality of analysis types, each
analysis type representing a type of analysis to be performed
on information about the person to determine an intervention
as part of providing a health service, predefines a first rule
specifying a condition under which to apply a first of the
plurality of analysis types, selects the first analysis type to
perform based on the first rule and on information about the
person, including the one or more detected values, performs
a first type of analysis on the information to determine what
interventions to be undertaken based on the information as
part of performing the first health service, and remotely
communicates a determined intervention to the person. A
part of the first health service may be performed by a first
health device locally coupled to the person and the first
health device may detect the detected values and transmit
the one or more detected values to a second device remotely
located from the first health device, the second device
remotely communicating the determined intervention to the
first health device, and the first health device performing a
first action based on the remote communication. The deter-
mined intervention may include altering a health treatment
administered to the person as part of the first health service.
A plurality of communication types may be predefined to
include a notification, an instruction, an inquiry, feedback, a
live conversation and an automated conversation and per-
forming the first type of analysis on the information may
include determining a first communication type from among
the plurality of communication types for the communica-
tion, the determined intervention being remotely communi-
cated as a communication of the first communication type.
A plurality of media types may be predefined to include text,
audio, images and video and performing the first type of
analysis on the information may include determining one or
more of the plurality of media types with which to commu-

Dec. 10, 2020

nicate with the person, the determined intervention being
remotely communicated to the person using the media types.
The first analysis type may be autonomous analysis based on
machine learning and/or on predefined rules.

[0010] According further to the system described herein,
non-transitory computer-readable media has software stored
thereon that remotely provides a health service to a person
for a health condition based on remotely detected values of
health metrics of the person associated with performance of
the health service. The software includes executable code
that defines a plurality of analysis types, each analysis type
representing a type of analysis to be performed on informa-
tion about the person to determine an intervention as part of
providing the health service, executable code that defines a
first rule specifying a condition under which to apply a first
of'the plurality of analysis types, executable code that selects
the first analysis type to perform based on the first rule and
on information about the person, including the one or more
detected values, executable code that performs a first type of
analysis on the information to determine what interventions
to be undertaken based on the information as part of per-
forming the first health service, and executable code that
remotely communicates a determined intervention to the
person. At least part of the first health service may be
performed by a first health device locally coupled to the
person and the software may further include executable code
that controls the first health device to detect the values and
transmits the values to a second device remotely located
from the first health device, where the second device
remotely communicates the determined intervention to the
first health device, and the first health device performs an
action based on the remote communication. The first inter-
vention may include altering a health treatment administered
to the person as part of the first health service. The software
may further include executable code that predefines a plu-
rality of communication types, including a notification, an
instruction, an inquiry, feedback, a live conversation and an
automated conversation, where performing the first type of
analysis on the information includes determining a first
communication type from among the plurality of commu-
nication types for the communication, and where the deter-
mined intervention is remotely communicated as a commu-
nication of the first communication type. The software may
further include executable code that predefines a plurality of
media types, including text, audio, images and video, where
performing the first type of analysis on the information
includes determining one or more of the plurality of media
types with which to communicate with the person, and
where the at least first intervention is remotely communi-
cated to the person using the one or more media types. The
first analysis type may be autonomous analysis based at least
in part on machine learning.

[0011] According further to the system described herein, a
mobile health device includes a sensor that monitors values
of a health metric of a person, a control component that
controls the mobile health device to perform actions as part
of providing a health service, where the control component
includes an input that receives audio signals corresponding
to the monitored values of the health metric, and produces
a control signal based on information about the person,
including the monitored values of the health metric of the
person, and components of the mobile health device that
receive the control signal and perform an action to provide
the health service based on the control signal, where the
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components include user output components for producing
sound and/or displaying information and where providing
the health service includes playing information as sound,
displaying information as text, displaying information as
motion video, and/or displaying information still images.
The mobile health device may also include a network
interface component that communicates with a remote
device that is remotely coupled to the mobile health device
as part of providing the health service. The network interface
component may communicate the monitored values to the
remote device, which has an audio capture device that
captures voice signals corresponding to the monitored val-
ues of the health metric. The network interface component
may receive communications from the remote device that
include encoded audio information corresponding to the
provided health service and the mobile health device may
further include an audio player that produces decoded audio
signals from the encoded audio information and a speaker
that produces sound from the decoded audio signals. The
encoded audio information may include encoded voice
signals of a health practitioner. The mobile health device
may also include an audio capture device that captures voice
signals of the person, an audio encoding component that
encodes the captured voice signals, and telephony logic
communicatively coupled to the network interface compo-
nent, the audio encoding component and the audio player
that controls the exchange of real-time voice communica-
tions between the health professional and the person. The
mobile health device may also include an audio capture
device that captures voice signals corresponding to the
monitored values of the health metric from which the audio
input signals are produced. The mobile health device may
also include a speech-to-text conversion module that con-
verts voice signals to text associated with the health service,
where the network interface component transmits informa-
tion corresponding to the monitored values of the health
metric based on the text. The health metric may be a blood
pressure level and/or blood glucose level. The control com-
ponent may convert each received audio signal to an input
value and determine the control signal based on the input
value.

[0012] According further to the system described herein,
for a mobile health device including a sensor that monitors
values of a health metric of a person, a control component
that controls the mobile health device to perform actions as
part of providing a first health service, where the control
component includes an input that receives audio signals
corresponding to the monitored values of the health metric,
and produces a control signal to control components of the
mobile health device, and components that receive the
control signal and perform an action based on the control
signal as part of providing the health service, where the
components include user output components that produce
sound and/or display information, operating the mobile
health device includes determining which of the following
output actions to perform in providing the health service
based on information about the person, including the moni-
tored values of the health metric of the person, playing
information as sound on the user output components, dis-
playing information as text on the user output components,
displaying information as motion video on the user output
components, and displaying information as still images on
the user output components, and the control component
controlling the user output components to perform a deter-
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mined user output action. A network interface component
may exchange communications with a remote device that is
remotely coupled to the mobile health device as part of
providing the health service, where the network interface
component receives communications from the remote
device. The network interface component may communicate
the monitored values to the remote device, the remote device
including an audio capture device that captures voice signals
corresponding to the monitored values of the health metric
from which the audio input signals are produced. The
network interface component may receive communications
from the remote device that include encoded audio infor-
mation corresponding to the provided health service, where
the mobile health device may further include an audio player
that produces decoded audio signals from the encoded audio
information and may include a speaker that produces sound
from the decoded audio signals. The encoded audio infor-
mation may include encoded voice signals of a health
practitioner. Determining output actions to perform may
further include capturing voice signals of the person, encod-
ing the captured voice signals, and exchanging real-time
voice communications between the health practitioner and
the person. Determining output actions to perform may
further include capturing voice signals corresponding to
monitored values of the health metric from which the first
audio input signals are produced. Determining output
actions to perform may further include converting voice
signals to text associated with the provided first health
service corresponding to the detected health metric and
transmitting information corresponding to the monitored
values of the health metric based on the text. The health
metric may be a blood pressure level and/or blood glucose
level.

[0013] According further to the system described herein,
for a mobile health device including a sensor that monitors
values of a health metric of a person, a control component
that controls the mobile health device to perform one or
more actions as part of providing a health service, where the
control component includes an input that receives first audio
signals corresponding to monitored values of the health
metric, and produces a control signal to control components
of'the mobile health device, and components that receive the
control signal and perform an action based on the control
signal as part of providing the health service, where the
components include user output components for producing
sound and/or displaying information, non-transitory com-
puter-readable media having software stored thereon
includes executable code that determines which one or more
of the following output actions to perform to provide the
health service based on information about the person,
including the monitored values of the health metric of the
person, playing information as sound on the user output
components, displaying information as text on the user
output components, displaying information as motion video
on the user output components, and displaying information
as still images on the user output components, and execut-
able code within the control component that controls the
user output components to perform the determined user
output actions.

[0014] According further to the system described herein,
deploying a mobile health device to provide a health service
for a person for a health condition includes accessing a
profile of the person, defining a value for a first parameter of
the mobile health device based on the profile, configuring
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the mobile health device based on the value of the first
parameter, and giving possession of the mobile health device
to the person. Deploying a mobile health device to provide
a health service for a person for a health condition may also
include, after giving possession of the mobile health device,
receiving a first communication from the mobile health
device, in response to receiving the first communication,
sending a second communication to a second device asso-
ciated with the person, receiving a third communication, and
authenticating that an operator in possession of the mobile
health device is the person based on receipt of the third
communication. The second communication may include an
access code, where the third communication is from the
mobile health device and includes the access code, and
where authenticating is based on the third communication
including the access code. The third communication may be
from the second device, and authenticating may be based on
the third communication being received from the second
device. Deploying a mobile health device to provide a health
service for a person for a health condition may also include
creating the profile for the person at a time of purchase or
order of the mobile health device. The profile may include
a first parameter value specific to the person and associated
with a health condition of the person. The mobile health
device may include a health sensor for monitoring a value of
a health metric of the person the first parameter value may
be specific to the health sensor.

[0015] According further to the system described herein, a
system for deploying a mobile health device to provide a
health service for a person having a health condition
includes one or more processors and a memory having code
stored thereon that, when executed, accesses a profile of the
person, defines a value for a first parameter of the mobile
health device based on the profile, and configures the mobile
health device based on the value of the first parameter. The
code, when executed, may receive a first communication
from the mobile health device after the person takes pos-
session of the mobile health device, send a second commu-
nication to a second device associated with the person in
response to receiving the first communication, receive a
third communication, and, based on receipt of the third
communication, authenticate that an operator in possession
of the mobile health device is the person. The second
communication may include an access code, the third com-
munication may be from the mobile health device and may
include the access code, and the authenticating may be based
on the third communication including the access code. The
third communication may be from the second device, and
authenticating may be based on the third communication
being received from the second device. The code, when
executed, may create the profile for the person at a time of
purchase or order of the mobile health device. The profile
may include a first parameter value specific to the person and
associated with the health condition of the person. The
mobile health device may include a health sensor for moni-
toring a value of a health metric of the person, and the first
parameter value may be specific to the health sensor.

[0016] According further to the system described herein,
non-transitory computer-readable media has software stored
thereon that deploys a mobile health device to provide a
health service for a person with a health condition. The
software includes executable code that accesses a profile of
the person, executable code that defines a value for a first
parameter of the mobile health device based on the profile,
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and executable code that, prior to possession of the mobile
health device being given to the person, configures the
mobile health device based on the value of the first param-
eter. The software may also include executable code that,
after possession of the mobile health device has been given
to the person, receives a first communication from the
mobile health device, executable code that, in response to
receiving the first communication, sends a second commu-
nication to a second device associated with the person,
executable code that receives a third communication, and
executable code that authenticates that an operator in pos-
session of the mobile health device is the person based on
receipt of the third communication. The second communi-
cation may include an access code, the third communication
may be from the mobile health device and include the access
code, and authenticating may be based on the third commu-
nication including the access code. The third communication
may be from the second device, and the authenticating may
be based on the third communication being received from
the second device. The software may also include executable
code that creates the profile for the person at a time of
purchase or order of the mobile health device. The mobile
health device may include a health sensor for monitoring a
value of a health metric of the person, and the profile may
include a first parameter value specific to the health sensor.

[0017] According further to the system described herein,
for a system including a mobile health device locally
coupled to a person and a remote device remotely coupled
to the mobile health device, remotely providing a health
service to a person for a health condition includes the remote
device determining a health condition for which the health
service is being provided, the remote device sending a first
communication to the mobile health device requesting that
the mobile health device capture visual information associ-
ated with the health condition, the mobile health device
capturing the visual information associated with the health
condition, and the mobile health device transmitting the
visual information to the remote device. The mobile health
device may include a health sensor for monitoring values of
a health metric and remotely providing a health service to a
person for a health condition may also include the mobile
health device detecting values of the health metric and
transmitting a second communication from the mobile
health device to the remote device, where determining the
health condition and sending the first communication may
be performed by the remote device in response to receiving
the second communication. Prior to capturing the visual
information, remotely providing a health service to a person
for a health condition may also include detecting one or
more images, applying image recognition techniques to
determine whether the one or more images satisfy the visual
information requested, and, if the one or more images satisfy
the visual information requested, instructing a user of the
health device to capture the visual information. Remotely
providing a health service to a person for a health condition
may also include, after capturing the visual information,
applying image recognition techniques to images of the
captured visual information to determine whether the images
satisfy the visual information requested, and, if the images
do not satisfy the visual information requested, indicating to
a user that the images do not satisfy the visual information
requested. The visual information may be video and/or a still
image. The first communication may include instructions for
capturing the visual information. The instructions may be
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provided to the person to use the mobile health device to
capture the visual information.

[0018] According further to the system described herein, a
system for remotely providing a health service to a person
for a health condition includes a mobile health device locally
coupled to the person and a remote device remotely coupled
to the mobile device and having one or more processors and
a memory with code stored thereon that, when executed,
determines the health condition for which the health service
are being provided, and sends a first communication to the
mobile health device requesting that the mobile health
device capture visual information associated with the health
condition, where the mobile health device includes one or
more processors and a memory having code stored thereon
that controls the mobile health device to capture the visual
information associated with the health condition and trans-
mit the visual information to the remote device. The mobile
health device may detect values of a health metric and
transmit a second communication to the remote device, and
determining the health condition and sending the first com-
munication may be performed by the remote device in
response to receiving the second communication. Prior to
capturing the visual information, the mobile health device
may detect images, apply image recognition techniques to
determine whether the images satisfy the visual information
requested and, if the images satisfy the visual information
requested, instruct a user of the health device to capture the
visual information. After capturing the visual information,
image recognition techniques may be applied to images of
the captured visual information to determine whether the
images satisfy the visual information requested, and, if the
images do not satisfy the visual information requested, the
mobile health device may indicate to a user that the images
do not satisfy the visual information requested. The visual
information may be a still image. The first communication
may include instructions for the person to capture the visual
information. The person may control the mobile health
device to capture the visual information in accordance with
the instructions.

[0019] According further to the system described herein,
for a system including a mobile health device locally
coupled to a person and to a remote device remotely coupled
to the mobile health device, non-transitory computer-read-
able media has software stored thereon for providing a
health service to the person for a health condition. The
software includes executable code that controls the remote
device to determine the health condition for which the health
service is being provided, and send a first communication to
the mobile health device requesting that the mobile health
device capture visual information associated with the health
condition and executable code that controls the mobile
health device to capture the visual information associated
with the health condition and transmit the visual information
to the remote device. The mobile health device may include
a health sensor for monitoring values of a health metric and
the software may further include executable code that con-
trols the mobile health device to detect values of the health
metric and transmit a second communication from the
mobile health device to the remote device, where determin-
ing the health condition and sending the first communication
may be performed by the remote device in response to
receiving the second communication. Images may be
detected prior to capturing the visual information and the
software may further include executable code that applies
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image recognition techniques to determine whether the
images satisfy the visual information requested and execut-
able code that, if the images satisfy the visual information
requested, indicates to a user of the health device to capture
the visual information. The software may further include
executable code that, after the visual information is cap-
tured, applies image recognition techniques to images of the
captured visual information to determine whether the images
satisfy the visual information requested and executable code
that, if the images do not satistfy the visual information
requested, indicates to a user that the images do not satisfy
the visual information requested. The first communication
may include instructions for the person for capturing the
visual information, and the person may control the mobile
health device to capture the visual information in accordance
with the instructions.

[0020] According further to the system described herein, a
mobile health device for providing a health service for a
person includes a health sensor that monitors values of a
health metric of the person, a power control component that
controls supplying power to the health sensor and to other
components of the mobile health device, and a motion
sensor, coupled to the power control component, that detects
a motion of the mobile health device, where the motion
sensor sends a communication to the power control com-
ponent in response to detection of the motion to activate the
other components of the mobile health device. The commu-
nication may specify a duration of the motion, and the power
control component may activate at least one of the other
components of the mobile health device based on the
duration. The communication may specify a direction of the
motion, and the power control component may activate at
least one of the other components of the mobile health
device based on the direction. The other components may
include a network interface component that communicates
with a remotely coupled device to provide the health service
to the person. The communication may be generated based
on a comparison between the motion and a motion profile
indicative of motion patterns associated with the health
device. The mobile health device may be a hand-held device.
The health sensor may have a physical interconnect for
connecting with a health accessory employed by the health
sensor to monitor values of health metrics, and the commu-
nication may be generated based on detection of the health
accessory becoming connected to the physical interconnect.

[0021] According further to the system described herein,
for a mobile health device including a health sensor that
monitors values of health metrics of a person, and a power
control component that controls supplying power to the
health sensor and to other components of the mobile health
device, providing a health service for the person includes
detecting motion of the mobile health device, sending a
communication to the power control component correspond-
ing to detection of the motion, and the power control
component activating at least one of the other components of
the mobile health device based on a communication. The
communication may specify a duration of the motion, and
the power control component may activate the at least one
of the other components based on the duration. The com-
munication may specify a direction of the motion, and the
power control component may activate the at least one of the
other components based on the direction. The at least one of
the other components may include a network interface
component that communicates with a remotely coupled
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device to provide the health service to the person. The health
device may have a motion profile indicative of motion
patterns associated with the health device and providing a
health service for the person may include comparing the
motion to the motion profile and generating the communi-
cation based on the comparison. The mobile health device
may be a hand-held device. The health sensor may have a
physical interconnect for connecting with a health accessory
employed by the health sensor to monitor the values of the
health metric and providing a health service for the person
may include detecting when the health accessory becomes
connected to the physical interconnect, where the commu-
nication may be generated based on detection of the health
accessory becoming connected to the physical interconnect.

[0022] According further to the system described herein,
for a mobile health device including a health sensor that
monitors values of health metrics of a person, and a power
control component that controls supplying power to the
health sensor and to other components of the mobile health
device, non-transitory computer-readable media has soft-
ware stored thereon that provides a health service for a
person. The software includes executable code that detects a
motion of the mobile health device, executable code that
sends a communication to the power control component
corresponding to detection of the motion, and executable
code that controls the power control component to activate
at least one of the other components of the mobile health
device based on the communication. The communication
may specity a duration of the motion, and the power control
component may activate the at least one of the other com-
ponents of the mobile health device based on the duration.
The communication may specify a direction of the motion,
and the power control component may activate the at least
one of the components of the mobile health device based on
the direction. At least one of the components may include a
network interface component that communicates with a
remotely coupled device to provide the health service to the
person. The health device may have a motion profile indica-
tive of motion patterns associated with the health device and
the software may further include executable code that com-
pares the motion to the motion profile and executable code
that generates the communication based on the comparison.
The health sensor may have a physical interconnect for
connecting with a health accessory employed by the health
sensor to monitor the values of the health metric and the
software may further include executable code that detects
when the health accessory becomes connected to the physi-
cal interconnect, and executable code that generates the
communication based on detection of the health accessory
becoming connected to the physical interconnect.

[0023] According further to the system described herein, a
mobile health device for providing a health service for a
person includes a health sensor that monitors values of
health metrics of the person, where performance of the
health sensor is affected by temperature, an internal tem-
perature sensor that monitor a temperature of an internal
region of the mobile health device, and a thermal control
component that controls a thermal output of one or more
components of the mobile health device based at least in part
on the temperature of the one or more internal regions of the
health sensor. The mobile health device may also include a
plurality of processing cores that execute instructions where
the thermal control component reduces a collective thermal
output of the plurality of processing cores by reducing a
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number of the plurality of the processing cores that actively
execute instructions. The mobile health device may also
include a processing core that executes instructions, where
the thermal control component reduces a thermal output of
the processing core by reducing a frequency of instruction
execution of the processing core. The mobile health device
may also include an external temperature sensor that moni-
tors a temperature of an external region that is external to the
mobile health device and compensation logic that deter-
mines a difference between a monitored internal temperature
value and a monitored external temperature value, and
modifies monitored health metric values based on a deter-
mined difference. The mobile health device may also include
a thermal buffer between the health sensor and an other
component of the mobile health device that generate heat
during operation of the mobile health device, the thermal
buffer being arranged to thermally insulate the health sensor
from the other component.

[0024] According further to the system described herein,
for a mobile health device including a health sensor, a
temperature sensor and a thermal control component, pro-
viding a health service for a person includes the health
sensor monitoring values of health metrics of the person,
where performance of the health sensor is affected by
temperature, the internal temperature sensor monitoring a
temperature of an internal region of the mobile health
device, and a thermal control component controlling a
thermal output of components of the mobile health device
based on the monitored temperature of the internal region of
the health sensor. The mobile health device may further
include a plurality of processing cores that execute instruc-
tions and providing a health service for a person may also
include the thermal control component reducing a collective
thermal output of the plurality of processing cores by
reducing a number of the plurality of the processing cores
that actively execute instructions. The mobile health device
may further include a processing core that executes instruc-
tions and providing a health service for a person may also
include the thermal control component reducing a thermal
output of the processing core by reducing a frequency of
instruction execution of the processing core. The mobile
health device further includes an external temperature sensor
and providing a health service for a person may also include
the external temperature sensor monitoring a temperature of
an external region that is external to the mobile health
device, determining a difference between a monitored inter-
nal temperature value and a monitored external temperature
value, and modifying one or more monitored health metric
values based at least in part on the determined difference.
The mobile health device may include a thermal buffer
between the health sensor and an other component that
generates heat during operation of the mobile health device
and the thermal buffer may be arranged to thermally insulate
the health sensor from the other component.

[0025] According further to the system described herein,
for a mobile health device including a health sensor, a
temperature sensor and a thermal control component, non-
transitory computer-readable media has software stored
thereon that provides a health service for a person. The
software includes executable code that controls the health
sensor to monitor values of health metrics of the person,
where performance of the health sensor is affected by
temperature, executable code that controls the internal tem-
perature sensors to obtain a temperature for an internal
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region of the mobile health device, and executable code that
controls a thermal control component to control a thermal
output of components of the mobile health device based on
the monitored temperature of the internal region of the
health sensor. The mobile health device may further include
a plurality of processing cores that execute instructions and
the software may further include executable code that con-
trols the thermal control component to reduce a collective
thermal output of the plurality of processing cores by
reducing a number of the plurality of the processing cores
that actively execute instructions. The mobile health device
may further include a processing core that executes instruc-
tions and the software may further include executable code
that controls the thermal control component to reduce a
thermal output of the processing core by reducing a fre-
quency of instruction execution of the processing core. The
mobile health device may further include an external tem-
perature sensor and the software may further executable
code that, for an external region that is external to the mobile
health device, controls the external temperature sensor to
monitor a temperature of the external region, executable
code that determines a difference between a monitored
internal temperature value and a monitored external tem-
perature value, and executable code that modifies monitored
health metric values based on the determined difference. The
mobile health device may include a thermal buffer between
the health sensor and an other component that generates heat
during operation of the mobile health device and the thermal
buffer may be arranged to thermally insulate the health
sensor from the other component.

[0026] According further to the system described herein,
providing to a person a health service for a health condition
includes receiving, from a health sensor of a mobile health
device over an initial period, a plurality of initial values of
health metrics of the person associated with performance of
the health service, determining, based on the initial values,
baseline values of the health metrics for the person, receiv-
ing, from the health sensor at a time after the initial period,
an additional value corresponding to at least one of the
health metrics, and determining whether the additional value
represents an irregularity with respect to the baseline values
for the person. Providing to a person a health service for a
health condition may also include, if'it is determined that the
additional value represents an irregularity with respect to the
baseline values, communicating the irregularity to a pro-
vider of the health service. Providing to a person a health
service for a health condition may also include, if it is
determined that the additional value represent an irregularity
with respect to the baseline values, communicating the
irregularity to an operator of the mobile health device.
Providing to a person a health service for a health condition
may also include receiving input from the operator through
a user interface of the mobile health device to address the
irregularity. Providing to a person a health service for a
health condition may also include the mobile health device
communicating the initial values and the additional value to
a remote device remotely coupled to the mobile health
device and the remote device determining the baseline
values and determining whether the additional value repre-
sents an irregularity with respect to the baseline values.
Providing to a person a health service for a health condition
may also include, if the remote device determines that the
additional value represent an irregularity with respect to the
baseline values, the remote device communicating the

Dec. 10, 2020

irregularity to an operator of the mobile health device, where
the mobile health device receiving the additional value,
determining whether the additional value represents an
irregularity, and communicating the irregularity are per-
formed in real-time. Determining baseline values of the
health and determining whether the additional value repre-
sents an irregularity may be performed by the mobile health
device.

[0027] According further to the system described herein, a
system for providing a health service to a person for a health
condition includes one or more processors and a memory
having code stored thereon that, when executed, receives,
from a health sensor of a mobile health device over an initial
period, a plurality of initial values of health metrics of the
person associated with performance of the health service,
determines, based on the initial values, baseline values of the
health metrics for the person, receives, from the health
sensor at a time after the initial period, an additional value
corresponding to at least one of the health metrics, and
determines whether the additional value represent an irregu-
larity with respect to the baseline values for the person. If' it
is determined that the additional value represents an irregu-
larity with respect to the baseline values, the irregularity
may be communicated to a provider of the health service. If
it is determined that the additional value represents an
irregularity with respect to the baseline values, the irregu-
larity may be communicated to an operator of the mobile
health device. Input from the operator may be received
through a user interface of the mobile health device to
address the irregularity. The mobile health device may
communicate the initial values and the additional value to a
remote device remotely coupled to the mobile health device
and the remote device may determine the baseline values
and determine whether additional value represent an irregu-
larity with respect to the baseline values. If the remote
device determines that the additional value represent an
irregularity with respect to the baseline values, the remote
device may communicate the irregularity to an operator of
the mobile health device. Receiving the additional value,
determining whether the additional value represent an
irregularity, and communicating the irregularity may all be
performed in real-time.

[0028] According further to the system described herein,
non-transitory computer-readable media has software stored
thereon for providing a person with a health service for a
health condition. The software includes executable code that
receives, from a health sensor of a mobile health device over
an initial period, a plurality of initial values of health metrics
of the person associated with performance of the health
service, executable code that determines, based on the initial
values, baseline values of the health metrics for the person,
executable code that receives, from the health sensor at a
time after the initial period, an additional value correspond-
ing to at least one of the health metrics, and executable code
that determines whether the additional value represents an
irregularity with respect to baseline values for the person.
The software may further include executable code that, if it
is determined that the additional value represents an irregu-
larity with respect to the baseline values, communicates the
irregularity to a provider of the health service. The software
may further include executable code that, if it is determined
that the additional value represents an irregularity with
respect to the baseline values, communicates the irregularity
to an operator of the mobile health device. The software may
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further include executable code that receives input from the
operator through a user interface of the mobile health device
to address the irregularity. The software may further include
executable code that controls the mobile health device to
communicate the initial values and the additional value to a
remote device coupled to the mobile health device and
executable code that controls the remote device to determine
the initial values and to determine whether the additional
value represent an irregularity with respect to the baseline
values. The software may further include executable code
that, if the remote device determines that the additional
value represents an irregularity with respect to the baseline
values, controls the remote device to communicate the
irregularity to an operator of the mobile health device, where
receiving the values, determining whether the additional
values represent an irregularity, and communicating the
irregularity are performed in real-time.

[0029] According further to the system described herein,
remotely providing a health service to a person for a health
condition includes receiving at a device, in real time, values
of a health metric detected by a health device locally coupled
to the person and remotely coupled to the device, applying
automated machine learning in real-time to the values and to
historical information specific to the person, including infor-
mation corresponding to the health condition, to determine
an intervention as part of providing the health service, the
intervention including performance of a determined action,
and sending a communication from the device to the health
device directing performance of the determined action.
Remotely providing a health service to a person for a health
condition may also include determining a time at which to
perform the determined action, where the communication
indicates the time at which to perform the determined action.
Remotely providing a health service to a person for a health
condition may also include determining whether an expira-
tion time for the determined action has been reached and
preventing or halting the determined action based on deter-
mining that the expiration time has been reached. Remotely
providing a health service to a person for a health condition
may also include generating a preliminary list of actions
based on the values and on the historical information,
comparing the preliminary list to a list of safe actions, and
removing from the preliminary list any action that is not on
the list of safe actions to produce a safe list of actions that
includes the determined action. Remotely providing a health
service to a person for a health condition may also include
generating a preliminary list of actions based on the values
and on the historical information, determining a best action
from the preliminary list, and sending a communication
from the device to the health device directing performance
of the best action.

[0030] According further to the system described herein, a
system for remotely providing a health service to a person
for a health condition includes one or more processors and
a memory having code stored thereon that, when executed,
receives at a device, in real time, values of a health metric
detected by a health device locally coupled to the person and
remotely coupled to the device, applies automated machine
learning in real-time to the values and to historical infor-
mation specific to the person, including information corre-
sponding to the health condition, to determine an interven-
tion as part of providing the first health service, the
intervention including performance of a determined action,
and sends a communication from the device to the health
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device directing performance of the determined action. The
communication may indicate a time at which to perform the
determined action. The code may determine whether an
expiration time for the determined action has been reached
and may prevent or halt the determined action based on the
determination that the expiration time has been reached. The
code may generate a preliminary list of actions based on the
values and the historical information, compare the prelimi-
nary list to a list of safe actions, and remove from the
preliminary list any action that is not on the list of safe
actions to produce a safe list of actions that includes the
determined action. The code may generate a preliminary list
of actions based on the values and the historical information,
determine at least one best action from the preliminary list,
and send a communication from the device to the health
device directing performance of the best action.

[0031] According further to the system described herein,
non-transitory computer-readable media has software stored
thereon for remotely providing a health service to a person
for a health condition. The software includes executable
code that receives at a device, in real time, values of a health
metric detected by a health device locally coupled to the
person and remotely coupled to the device, executable code
that applies automated machine learning in real-time to the
values and to historical information specific to the person,
including information corresponding to the health condition,
to determine an intervention as part of providing the first
health service, the intervention including performance of a
determined action, and executable code that sends a com-
munication from the device to the health device directing
performance of the determined acti