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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 . 

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 . 

BACKGROUND OF THE INVENTION 

SUMMARY 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 

[ 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 

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 

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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may 

may 

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 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 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 , 

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 

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 satisfy 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 specify 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 

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 

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 

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 action . The software may 
further include executable code that determines a time at 
which to perform the determined action , where the commu 
nication indicates the time at which to perform the deter 
mined action . The software may further include executable 
code that determines whether an expiration time for the 
determined action has been reached and executable code that 
prevents or halts the determined action based on the deter 
mination that the expiration time has been reached . The 
software may further include executable code that generates 
a preliminary list of actions based on the values and on the 
historical information , executable code that compares the 
preliminary list to a list of safe actions , and executable code 
that removes 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 software may further 
include executable code that generates a preliminary list of 
actions based on the values and the historical information , 
executable code that determines a best action from the 
preliminary list , and executable code that sends a commu 
nication from the device to the health device directing 
performance of the best action . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0032 ] FIG . 1 is a block diagram illustrating a system for 
remotely providing a health service to a recipient , according 
to embodiments of the system described herein . 
[ 0033 ] FIG . 2A is a block diagram illustrating a schematic 
representation of a mobile health device , according to 
embodiments of the system described herein . 
[ 0034 ] FIG . 2B is a plan view of a mobile health device , 
according to embodiments of the system described herein . 
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[ 0035 ] FIG . 2C is a perspective view of a mobile health 
device mounted on a base station for the health device , 
according to embodiments of the system described herein . 
[ 0036 ] FIG . 2D is a block diagram illustrating an example 
of a controller of a health device , according to embodiments 
of the system described herein . 
[ 0037 ] FIG . 3A is a data flow diagram illustrating a system 
for remotely providing a health service to a recipient , 
according to embodiments of the system described herein . 
[ 0038 ] FIG . 3B is a block diagram illustrating at least a 
portion of a health data model , according to embodiments of 
the system described herein . 
[ 0039 ] FIG . 4 is a diagram illustrating health communi 
cation characteristics , according to embodiments of the 
system described herein . 
[ 0040 ] FIG . 5 is a flowchart illustrating remotely provid 
ing a health service to a recipient , according to embodiments 
of the system described herein . 
[ 0041 ] FIG . 6 is a flowchart illustrating constructing a 
health data model , according to embodiments of the system 
described herein . 
[ 0042 ] FIG . 7 is a flowchart illustrating preconfiguring an 
MLE , according to embodiments of the system described 
herein . 
[ 0043 ] FIG . 8 is a flowchart illustrating configuring a 
mobile health device prior to delivering possession to a 
recipient , according to embodiments of the system described 
herein . 
[ 0044 ] FIG . 9 is a flowchart illustrating authenticating a 
user of a mobile health device , according to embodiments of 
the system described herein . 
[ 0045 ] FIG . 10 is a flowchart illustrating activating a 
mobile health device in response to detecting motion of the 
mobile health device , according to embodiments of the 
system described herein . 
[ 0046 ] FIG . 11 is a flowchart illustrating reducing power 
consumption of a mobile health device based on detected 
temperature , according to embodiments of the system 
described herein . 
[ 0047 ] FIG . 12 is a flowchart illustrating applying an MLE 
to determine one or more interventions as part of providing 
a health service , according to embodiments of the system 
described herein . 
[ 0048 ] FIG . 13 is a flowchart illustrating filtering a list of 
one or more determined actions against a list of safe actions , 
according to embodiments of the system described herein . 
[ 0049 ] FIG . 14 is a flowchart illustrating detecting irregu 
larities of health metric values , and taking action based on 
this detection , according to embodiments of the system 
described herein . 

Such chronic conditions may require more frequent moni 
toring and adjustments of treatment outside a physician's 
office hours . 
[ 0051 ] More frequent monitoring ( e.g. , continuous moni 
toring ) may be achieved by a patient or personal caregiver , 
independently from a trained practitioner , using a mobile 
device ( e.g. , including a medical sensor and / or other medical 
functionality ) locally coupled to the patient and / or operated 
by the patient or the personal caregiver . For example , a 
CGM may be employed to continuously monitor blood 
glucose levels in a patient . A device ( e.g. , a mobile device 
with medical or other health functionality ) may be deemed 
locally coupled to a person ( e.g. , a patient ) if : the device 
itself , a portion thereof , or an accessory physically attached 
thereto ( e.g. , wire , a tube , syringe , a catheter , a blood 
pressure cuff , blood pressure wrist monitor , other type of 
wrist monitor , patch , etc. ) is in physical contact with the 
person's skin , is near enough to the person's body to detect 
a measurable value of a health metric ( e.g. , a physical 
property ) of the person , is currently inserted in the patient's 
body , or resides within the person's body ; and / or if the 
device is in direct wireless communication with an electro 
magnetic device ( e.g. , medical sensor ) within the person's 
body , for example , a subcutaneous sensor of a CGM or 
pacemaker . 
[ 0052 ] However , notwithstanding significant progress in 
the development of medical devices for monitoring health 
metrics , e.g. , for outpatient services , such medical devices 
may lack the capability to wirelessly connect to a cloud 
service , much less a cloud service that provides real - time 
analysis of the patient's condition based at least in part on 
the detected values of remotely monitored health metrics . 
[ 0053 ] Accordingly , it may be desirable to provide medi 
cal services that address these potential shortcomings . 
[ 0054 ] Described herein are a system and techniques for 
providing remote health services ( e.g. , medical services ) to 
a recipient of the health services ( e.g. , a patient ) . In some 
embodiments , the system described herein may include a 
network - connected mobile device ( e.g. , with health moni 
toring functionality ; e.g. , medical sensors ) and cloud ser 
vices configured for reliable data exchange and remote 
monitoring and analysis of a recipient's health metrics ( e.g. , 
blood pressure , blood glucose level , pulse and other met 
rics ) , which may enable providing health services remotely 
and in real time . Such remote health services may include 
determining a customized treatment for a recipient , for 
example , based on the recipient's profile and health history 
( including , e.g. , medical history ) , including remotely moni 
tored health metrics of the recipient . 
[ 0055 ] The customized treatment may be determined by a 
trained practitioner , who analyzes a recipient profile and 
health history , including , for example , monitored health 
metrics , pharmaceutical usage , socio - economic factors and 
recipient feedback . The practitioner may analyze and rec 
oncile information from these disparate sources and choose 
one or more interventions to recommend . These interven 
tions may include , for example , direct medical or therapeu 
tical procedures , other direct actions or adjustments to a 
recipient's care regimen or lifestyle that the recipient and / or 
a caregiver implements . 
[ 0056 ] Later , the practitioner may analyze the effects of 
those interventions , by again analyzing the recipient profile 
and health history , which now may include health metric 
measurements and recipient feedback occurring after the 

DETAILED DESCRIPTION OF VARIOUS 
EMBODIMENTS 

[ 0050 ] Traditional healthcare delivery is conducted 
through direct interactions with clinicians or other health 
care providers who analyze medical information of a patient , 
including historical information and currently detected 
information , and then , based on the analysis , perform pro 
cedures or prescribe other interventions such as medication 
and therapy . For acute problems like broken bones , this 
model of delivery can be efficient and effective . For long 
term chronic medical conditions , direct interactions with 
medical specialists may be too costly and / or infrequent to 
adequately monitor and or treat such chronic conditions . 
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previously recommended interventions were performed . The 
practitioner's analysis may result in the practitioner adjust 
ing the recommended interventions accordingly . This pro 
cess may be performed iteratively over time . 
[ 0057 ] This process including aggregation of recipient 
information , interpretation , intervention , and adjustment 
described above , performed iteratively , may be effective in 
treating the recipient , but it may not be cost effective to 
perform more than a few times per year . That is , the cost 
associated with employing the time and expertise of the 
trained practitioner to perform such a process more than a 
few times a year may be cost prohibitive to a recipient . 
Furthermore , depending on a practitioner's caseload , it may 
not be feasible for the practitioner to perform such a process 
more than just a few times per year while keeping up with 
the practitioner's caseload . Also , given the caseload of a 
practitioner , and practical time constraints , it may prove 
difficult for the practitioner to effectively digest all of the 
information available for aggregation and interpretation to 
determine and adjust interventions for the recipient . 
[ 0058 ] Thus , it may be desirable to provide real - time 
remote health services ( e.g. , for a health condition for which 
one or more health metrics are remotely — and perhaps 
continuously - monitored ) , for example , in a manner that is 
reliable , time - efficient and cost - effective for recipients and / 
or practitioners . 
[ 0059 ] The system and techniques described herein may 
provide remote health services , for example , in real time , 
based on values of health metrics monitored remotely , and 
in some embodiments , continuously , for a recipient . The 
system may include a mobile health device , for example , a 
mobile medical device ( e.g. , a glucometer ) , configured to 
continually monitor or intermittently detect values of one or 
more health metrics . A mobile health device may be con 
figured for handheld operation and / or table - top operation , 
may be locally coupled to a recipient , and may include a 
health sensor ( e.g. , a medical sensor ) that detects ( e.g. , 
monitors ) values of one or more health metrics of the 
recipient , detecting such values continuously or intermit 
tently ( e.g. , periodically or in response to input ) . While 
embodiments of the system described herein are illustrated 
using a single health sensor , it should be appreciated that the 
invention is not so limited , as a health device may include 
multiple health sensors , and each health sensor may detect 
values for one or more health metrics . 
[ 0060 ] The system described herein may include one or 
more servers remotely coupled to the mobile health device 
( e.g. , over one or more communications networks ) that are 
in communication with the health device and provide one or 
more health services ( e.g. , cloud services or cloud - based 
services ) based at least in part on health metric values 
detected by the health device and transmitted to the remotely 
coupled servers . The one or more servers may implement a 
health services application ( in any suitable combination of 
hardware , firmware and / or software ) that analyzes recipient 
information , including a recipient's health history and 
detected health metric values , and determines interventions , 
which includes determining whether to intervene , and may 
include determining how and / or when to intervene . Deter 
mining interventions may include determining any of : 
whether it is necessary or desirable to perform one or more 
actions for the recipient ; whether to communicate informa 
tion ( e.g. , health information ) to the recipient ; the content of 
such information ; and one or more characteristics of the 

communication of such information , as described in more 
detail elsewhere herein . communication from a health 
services application to a health device as part of providing 
a health service , which may include specifying one or more 
actions corresponding to one or more interventions , may be 
referred to herein as a “ health communication . ” It should be 
appreciated that some health communications may not be 
specific to the health of the recipient , but may be directed to 
a general engagement with the recipient or specific to the 
operation of the health device , as is described in more detail 
elsewhere herein . 
[ 0061 ] If , as part of determining interventions , it is deter 
mined that it is desirable or necessary to perform one or 
more actions , the content of the health communication may 
specify the one or more actions and include an explanation 
of why the one or more actions should be performed . The 
health communication then may be communicated to the 
health device according to health communication character 
istics determined for the health communication , as described 
in more detail elsewhere herein . 
[ 0062 ] The health services application may be configured 
to analyze autonomously , at least in part , the recipient 
information to determine interventions , for example , using 
predefined rules and / or a machine learning engine ( MLE ) . In 
some embodiments , in addition to , or as an alternative to , 
autonomously analyzing recipient information to determine 
interventions , the health services application may solicit 
and / or receive human input . For example , in some embodi 
ments , at least part of the analysis and intervention deter 
mination may be performed by a trained practitioner . In 
some embodiments , the health services application may be 
configured to determine based on recipient information , 
detected health metric values and rules corresponding to the 
health condition for which services are being provided 
what one or more types of analysis ( e.g. , ruled - based , 
machine learning and / or human ) are to be executed to 
determine interventions . 
[ 0063 ] In some embodiments of the system described 
herein ( e.g. , embodiments in which machine learning is 
employed ) , as part of determining interventions , recipient 
information may be analyzed to determine a preliminary list 
of one or more actions to instruct or recommend performing 
as part of performing the service . This list may be filtered 
( e.g. , using safety rules and / or a list of safe or unsafe action ) 
to remove one or more actions that are deemed unsafe ( e.g. , 
clinically unsafe ) . Employing machine learning to autono 
mously or semi - autonomously determine interventions may 
be more dynamic and flexible than employing purely rules 
based analysis , but the results also may be more unpredict 
able than those from rules - based analysis . While such unpre 
dictability may be acceptable for some fields ( e.g. , 
marketing , games ) , it may not be acceptable for determining 
health interventions , especially for medical interventions . 
Accordingly , for safety reasons , it may be desirable to use 
safety rules and / or a list of safe or unsafe actions to filter a 
preliminary list of actions provided by the machine learning . 
In some embodiments , the filtering may be applied before 
generating the preliminary list ( e.g. , using machine learn 
ing ) ; for example , to rule out the possibility of any poten 
tially dangerous actions being produced from the analysis . 
[ 0064 ] In addition to filtering the preliminary list , the 
preliminary list may be ranked , for example , before or after 
the preliminary list has been filtered by application of safety 
rules , and the ranked list may be analyzed to determine a 
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best one or more actions on the ranked list — i.e . , the one or 
more actions deemed best - suited to treat the health condition 
of the recipient based at least in part on the recipient 
information . The one or more actions that remain after the 
filtering and selecting described above ( sometimes referred 
to herein as the definitive actions ( ) ) may be communicated 
in one or more health communications to the health device , 
which then may communicate ( e.g. , visually and / or audially ) 
the one or more definitive actions to the user of the health 
device and / or may autonomously implement one or more of 
the definitive actions . 
[ 0065 ] The health device may include one or more com 
ponents to enable audial , visual and written correspondence 
between a user of the health device ( e.g. , recipient or 
caregiver ) and the one or more remote devices and / or 
practitioners , for example , in real - time , as described in more 
detail elsewhere herein . 
[ 0066 ] In some embodiments , the health device may be 
configured to control power consumed by , and / or the ther 
mal output of , the health device based on detected tempera 
tures within , or proximate to , certain regions of the health 
device and / or based on detected movement of the health 
device or a component thereof , as described in more detail 
elsewhere herein . 
[ 0067 ] In some embodiments , the health device may be 
pre - configured ( e.g. , customized ) for a recipient , before 
delivery to the recipient , based on information about the 
recipient , which may include health information about the 
recipient . Such information , for example , in the form of a 
recipient profile , may be accessed in response to a purchase 
and / or ordering of the health device by , or on behalf of , the 
recipient . Upon delivery , the user may be authenticated 
based on the recipient information , for example , using 
multi - factor authentication , as described in more detail 
herein . 
[ 0068 ] In some embodiments , a health services application 
( e.g. , implemented on one or more servers ) may be config 
ured to determine — e.g . , based on previous recipient infor 
mation provided to a health services application and / or 
previous health metric values detected from a health device 
locally coupled to the recipient — when detected health met 
ric values constitute an irregularity ( i.e. , an anomaly ) . For 
example , analysis of the most recently detected health metric 
values may determine that the most recent values were 
detected from a person other than the recipient , or that such 
values represent a significant and potentially dangerous 
change in a recipient's condition . In response to detecting an 
irregularity , a notification may be sent to one or more 
entities , for example , a responsible health professional , the 
health device ( e.g. , as part of a health communication sent 
to the user of the health device ) and / or to another known 
device ( e.g. , cell phone , home phone , laptop ) of the recipient 
or a caregiver . 
[ 0069 ] Illustrative embodiments of the system described 
herein will now be described in relation to the drawings . It 
should be appreciated that the system described herein is not 
limited to the following illustrative embodiments , as other 
embodiments , for example , variations of the following illus 
trative embodiments , are possible , and intended to fall 
within the scope of the invention 
[ 0070 ] FIG . 1 is a block diagram illustrating a system 100 
for remotely providing a health service to a recipient , 
according to embodiments of the system described herein . 
Other embodiments of a system for remotely providing a 

health service to a recipient , for example , variations of the 
system 100 , are possible and are intended to fall within the 
scope of the invention . 
[ 0071 ] The system 100 may include any of : a health 
device ( e.g. , mobile health device 102 ) , which may be 
locally coupled to a recipient ( e.g. , a patient ) 104 ; one or 
more servers 108 , 110 implementing a health services appli 
cation 112 ; one or more recipient information databases 114 ; 
other components ( not shown ) ; or any suitable combination 
of the foregoing . The servers 108 , 110 and recipient info dbs 
114 may reside on a network 106. The servers 108 , 110 may 
host health services application 112 , and may be considered 
remote with respect to the health device 102 ( and thus the 
recipient 104 ) in the sense that the servers 108 , 110 com 
municate with the health device 102 over one or more 
network links ( other than a direct NFC link , Blue Tooth link 
or the like ) of network 106. For example , the mobile health 
device 102 may be used at the home of the recipient 104 , 
whereas the servers 108 , 110 may reside at a medical center 
or the like , or a separately located data center thereof . The 
servers 108 , 110 may be part of a server cluster or other 
logical and / or physical grouping of servers , and may include 
only one server or more than two servers . 
[ 0072 ] The network 106 may include any one or more of 
a variety of communication media , switches and other 
components , including , for example : a repeater , a multi 
plexer or even a satellite . Each communication medium may 
be any of a variety of communication media including , but 
not limited to : a bus , a wire , an optical fiber , air and / or other 
type of communication medium . The network 106 may 
include at least a portion of the Internet , a satellite - based 
network , a mobile or land - based telephony network , a 
proprietary intranet , another type of network , or any suitable 
combination of the foregoing . Components of the network 
106 or components connected thereto may be configured to 
communicate in accordance with any of a plurality of 
technologies , including , for example : GSM ( e.g. , 2G , 3G , 
LTE , 5G ) , TCP / IP , UDP , Ethernet , GIGE ( Gigabit Ethernet ) , 
other Local Area Network ( LAN ) protocols , Wide Area 
Network ( WAN ) protocols , file transfer protocols , OSI pro 
tocols , SCSI , ESCON , Fibre Channel ( FC ) , iSCSI , FC0E , 
NVMe over Fabric ( NVMf ) ; other technologies , or any 
suitable combinations of the foregoing , each of which may 
have one or more associated standard specifications . 
[ 0073 ] The mobile health device 102 may include one or 
more health sensors 103 to monitor ( in some embodiments 
using one or more coupled accessories ) values of one or 
more health metrics of the recipient 104 such as , for 
example , blood glucose level and blood pressure , e.g. , as 
described in more detail elsewhere herein . The one or more 
health sensors 103 and accessories thereto may include any 
of : a blood glucose meter , blood pressure monitors ( e.g. , 
including a wrist monitor and / or a cuff ) , an electronic scale , 
sleep monitor , fitness activity tracker , thermometer , catheter , 
subcutaneous sensor , syringe , tube , wire , stethoscope , elec 
trode ( e.g. , an EKG electrode ) , patch , other health sensors 
and / or accessories , or any suitable combination of the fore 
going . 
[ 0074 ] The health device 102 may be configured ( e.g. , 
with one or more network interface components ) to com 
municate detected values of health care metrics to health 
services application 112. The health services application 112 
may be configured to analyze the received health metric 
values along with other recipient information from recipient 
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information dbs 114 to determine interventions , as described 
in more detail elsewhere herein . The health services appli 
cation 112 may communicate intervention information in 
one or more health communications to the health device 102 . 
Each health communication may describe one or more 
definitive actions to be performed by the recipient 104 or a 
caregiver of the recipient and / or one or more definitive 
actions to be performed or controlled autonomously by the 
health device 102 . 
[ 0075 ] The health device 102 may be configured with one 
or more audial , visual and / or tactile output technologies to 
communicate health communications and / or other informa 
tion to a user of the health device 102 ( e.g. , the recipient or 
caregiver ) . The health device 102 also may be configured 
with one or more audial , visual and tactile input technologies 
to allow the user of the health device 102 to input informa 
tion associated with a health service , e.g. , to be communi 
cated to the health services application 112. The health 
device 102 further may be configured to implement one or 
more conversion technologies for converting information 
from one form of media and / or format thereof ( e.g. , audio , 
video or text encoded in accordance with a particular 
technology standard ) to another form of media and / or format 
thereof . One or more of these conversion technologies may 
be applied to information received from the user of the 
health device ; e.g. , to be sent to the health services appli 
cation 112 , and one or more of these conversion technolo 
gies may be applied to information received from the health 
services application 112 or another remote source ; e.g. , to be 
presented to the user of the health device . Audial , visual and 
tactile input and output technologies , and conversions ther 
ebetween , are described in more detail elsewhere herein . 
[ 0076 ] The health device 102 may be pre - configured ( i.e. , 
before delivery to the recipient or caregiver thereof ) , authen 
ticated and activated as described in more detail elsewhere 
herein . Further , power consumption and thermal output of 
the health device 102 may be controlled as described in more 
detail elsewhere herein . The health device 102 may be 
implemented as health device 200 described in relation to 
FIGS . 2A - 2D , which will now be described . 
[ 0077 ] FIG . 2A is a block diagram illustrating a schematic 
representation of a mobile health device 200 , according to 
embodiments of the system described herein . Other embodi 
ments of a mobile health device , for example , variations of 
the mobile health device 200 , are possible and are intended 
to fall within the scope of the invention . FIG . 2A includes 
various icons to illustrate a certain functionality and / or 
capabilities , but it should be appreciated that such icons do 
not necessarily reflect the physical attributes of the under 
lying components implementing the functionality or capa 
bility . 
[ 0078 ] The mobile health device 200 may be physically 
configured for desktop or handheld use , and may have a 
form factor at least similar to that of an electronic tablet , 
notepad , personal digital assistant ( PDA ) or smart phone , as 
well as other form factors . The mobile health device 200 

include any of : wireless connectivity components 202 , 
which may include a wireless antenna 204 and a wireless 
chipset 206 ; a controller ( e.g. , main processor ) 208 ; audio 
components 214 , which may include a speaker 210 and a 
microphone 212 ; a rechargeable battery 216 ; a charger plug 
218 ; a charging cable 220 ; one or more motion sensors 222 ; 
an external plug 224 ; one or more temperature sensors 228 ; 
a reader module 230 ; an external health sensor ( e.g. , test 

strip 234 ) , including a test sample area 232 ; camera com 
ponents 236 ; a display screen ( not shown ) ; other compo 
nents ; and any suitable combination of the foregoing . 
[ 0079 ] The wireless connectivity component 202 may be 
configured to provide wireless communication between the 
mobile health device 200 and other devices , for example , the 
servers 108 , 110 , to communicate with the health services 
application 112. The wireless chipset 206 may be configured 
( e.g. , physically , electronically programmed and / or pro 
grammed with firmware and / or software ) to control ( perhaps 
in combination with , or under direction of , the controller 
208 ) processing of wireless communication sent to , and 
received from , other devices through the antenna 204. The 
wireless connectivity component 202 also may be config 
ured to exchange information with an accessory of a health 
device , for example , a wrist monitor , patch or subcutaneous 
component . 
[ 0080 ] The audio components 214 may be configured to 
receive and transmit audio signals , for example , using the 
microphone 212 and the speaker 210 , respectively . The 
controller 208 may include logic to control and / or process 
audio communications to and from the audio components 
214 , for example , audio content in health communications 
received via the wireless connectivity components 202 , or 
converted from text content of such health communications , 
and bound for the audio component 214. The one or more 
motion sensors 222 may be configured to detect motion of 
the health device 200 , and each motion sensor may be any 
of a variety of motion sensors configured to detect different 
types of motion , including , for example , a gyroscope , mag 
netometer , accelerometer , or a GPS system . Each of the one 
or more temperature sensors 228 may be any of a variety of 
types of temperature sensor configured to detect a tempera 
ture in one or more regions internal and / or external to the 
health device 200 . 
[ 0081 ] In the illustrative example of FIG . 2A , the reader 
module 230 may be a glucose test strip reader configured to 
receive the test strip 234 , where the test sample area 232 is 
configured to receive blood of a user . Any of a variety of 
other readers that can be accommodated on the health device 
200 may be included therein , in addition to , or in place of , 
the reader module 230 . 
[ 0082 ] In some embodiments , the health device 200 may 
be configured to include one or more thermal buffers ( e.g. , 
air / space , insulating material ) between any one or more 
health sensors ( e.g. , the reader module 230 ) and one or more 
other components of the health device 200. Including the 
buffers may be done to thermally insulate a health sensor 
from the one or more other components so that heat gener 
ated by operation of the other components does not affect 
operation of the health sensor , for example , the accuracy of 
the values detected thereby . 
[ 0083 ] The external plug 224 may be configured to receive 
a connector ( e.g. , cable , wire ) of any of a variety of types of 
devices , including accessories to the health device 200. For 
example , a blood pressure cuff may be connected to the 
health device 200 through the external plug 224 , for 
example , to convey information from the blood pressure cuff 
( or other accessory ) to the controller 208 and / or instructions 
from the controller 208 to the blood pressure cuff ( or other 
accessory ) . The camera component 236 may include a 
camera and associated logic for capturing video and / or still 
images , conveying such video and / or images to the control 
ler 208 ( or other components ) and / or receiving information 

may 
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( e.g. , instructions ) from the controller 208 ( or other com 
ponents ( s ) of the system ) , for example , in connection with 
providing health services as described in more detail else 
where herein . 
[ 0084 ] The controller 208 may include memory and one or 
more CPU cores and / or other computational components , on 
which any of a variety of firmware , operating systems ( OSs ) 
and other software may execute to implement functions of a 
health device described herein . The controller 208 may be 
coupled with , and configured to control , one or more other 
components of the health device 200 , for example , any of the 
components described herein . The controller 208 may 
include one or more sub - components ( e.g. , logic ) configured 
to perform one or more specific functions , for example , one 
or more methods , steps or sub - portions thereof described in 
more detail elsewhere herein . 
[ 0085 ] FIG . 2B is a plan view of a mobile health device 
231 ( e.g. , the health device 200 ) , according to embodiments 
of the system described herein . Other embodiments of a 
mobile health device , for example , variations of the mobile 
health device 231 , are possible and are intended to fall 
within the scope of the invention . FIG . 2B includes various 
icons to illustrate certain functionality and / or capabilities , 
but it should be appreciated that such icons do not neces 
sarily reflect the physical attributes of the underlying com ponents implementing the functionality or capability . 
[ 0086 ] The mobile health device 231 may include any of : 
a reader module 232 ( e.g. , the reader module 230 ) ; a camera 
component 235 ( e.g. , the camera component 236 ) ; wireless 
connectivity components 236 ( e.g. , the wireless connectivity 
components 202 ) ; a battery indicator 238 ; a wireless signal 
indicator 240 ; an alarm indicator 242 ; health communication 
content 244 ( e.g. , instructions ) ; a notification 246 ; a control 
button 248 ; a charger plug 250 ; an external plug 252 ( e.g. , 
the external plug 224 ) ; a display screen 254 ; and a side 
button 256 . 
[ 0087 ] The alarm indicator 242 may be controlled ( e.g. , by 
the controller 208 ) to visually indicate an alarm , for 
example , in response to a health communication , as 
described in more detail elsewhere herein . The display 
screen 254 may be controlled ( e.g. , by the controller 208 ) to 
display any of a variety of information in connection with 
providing a health service , for example , the health commu 
nication content 244 and the notification 246. The control 
button 248 and the side button 256 may be configured to 
provide any of a variety of functionality in response to being 
pressed once , pressed multiple times in rapid succession 
and / or held , including , for example , screen and control 
navigation , power on / off , component or functionality acti 
vation / deactivation , volume control , brightness control , 
health service functionality , other functionality or any suit 
able combination of the foregoing . 
[ 0088 ] In some embodiments , the mobile health device 
200 may be configured to be capable of being docked on a 
base station , e.g. , for charging and / or desktop use , for 
example , as illustrated in FIG . 2C . FIG . 2C is a perspective 
view 260 of a mobile health device 261 ( e.g. , the mobile 
device 200 ) mounted on a base station 263 , according to 
embodiments of the system described herein . Other embodi 
ments of a mobile health device mounted on a base station 
for the health device , for example , variations of the mobile 
health device 261 and base station 263 , are possible and are 
intended to fall within the scope of the invention . FIG . 2C 
includes various icons to illustrate certain functionality 

and / or capabilities , but it should be appreciated that such 
icons do not necessarily reflect the physical attributes of the 
underlying components implementing the functionality or 
capability . 
[ 0089 ] The mobile health device 261 may be the same as 
or similar to the mobile health device 231 , and may include 
any of the components thereof . For example , the mobile 
health device 261 may include a screen 263 for displaying 
health communication content 262 , 264. The base station 
263 may include any of : wireless connectivity components 
266 ; and external plugs 268 , 270 for externally coupled 
accessories , power and / or charging . 
[ 0090 ] FIG . 2D is a block diagram illustrating a controller 
280 ( e.g. , the controller 208 ) of a health device ( e.g. , the 
health device 200 ) , according to embodiments of the system 
described herein . Other embodiments of a controller of a 
health device , for example , variations of the controller 280 , 
are possible and are intended to fall within the scope of the 
invention . The controller 280 may include any of : media 
logic 282 ; power control logic 284 ; telephony logic 286 ; 
authentication logic 288 ; other logic ; or any suitable com 
bination of the foregoing . 
[ 0091 ] The media logic 282 may include any of : audial 
and / or visual encoding logic for encoding audio , video and 
still images captured by a microphone or other audio capture 
device ( e.g. , the speaker 212 ) and / or camera ( e.g. , the 
camera 236 ) or other video / image capture devices of the 
health device ; audial and visual decoding logic for decoding 
audio , video and still images for rendering on a speaker ( e.g. , 
the speaker 210 ) and / or display screen ( e.g. , the display 
screen 254 ) on the health device ; media type conversion 
logic for converting between types of media ( e.g. , text - to 
speech converter , speech - to - text conversion ) ; and media 
format converting logic for converting from one media 
format to another ; for example , from a serialized video 
format to a format for displaying on a display screen . The 
media logic 282 may be configured to control the audio 
components 214 and / or the camera components 236 , and 
may be utilized to perform one or more methods , steps , or 
portions thereof described herein , in relation to using media 
( e.g. , audial data , visual data or textual data ) as part of 
providing a health service . 
[ 0092 ] The power control logic 284 may be configured to 
control power consumption and / or thermal output of one or 
more components , for example , as described in more detail 
elsewhere herein . The telephony logic 286 may be config 
ured to perform one or telephony functions , for example , in 
connection with exchanging communications between the 
health device and a health services application , as described 
in more detail elsewhere herein . The authentication logic 
288 may be configured to authenticate a user ( e.g. , a 
recipient ) of the health device , for example , as described in 
more detail elsewhere herein . 
[ 0093 ] FIG . 3A is a data flow diagram illustrating a system 
300 for remotely providing a health service to a recipient , 
according to embodiments of the system described herein . 
Other embodiments of a system for remotely providing a 
health service to a recipient , for example , variations of the 
system 300 , are possible and are intended to fall within the 
scope of the invention . The system 300 may include any of : 
a health service database ( s ) 302 ( including , e.g. , the recipi 
ent information db ( s ) 114 ) ; a health services application 312 
( e.g. , the health services application 112 ) ; external health 
and recipient databases ( dbs ) 342 ; a health device 344 ( e.g. , 
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the health device 102 ) ; other devices 347 ; other components ; 
or any suitable combination of the foregoing . 
[ 0094 ] The health services application 312 may include a 
data aggregator 318 that : receives raw recipient data 330 
associated with a recipient 348 , a health condition and / or a 
health service ; aggregates the received data ; and reconciles 
the aggregated data to produce reconciled data 316. The raw 
recipient data 330 may include any of : a health history 332 
of the recipient 348 ; biographical data 334 about the recipi 
ent 348 ; health metric values 340 of the recipient 348 
detected by the health device 344 ; information concerning 
actions performed by the recipient 348 and / or the health 
device 344 ( e.g. , in response to one or more health commu 
nications 346 communicated by health services application 
312 ) ; and other information 336. The health history 332 ; 
biographical info 334 and other information 336 may be 
received from one or more health and / or recipient databases 
342 , which may be external databases controlled or main 
tained by other entities . 
[ 0095 ] The health services application 312 may include a 
model generator 314 that receives the reconciled data and 
generates a health data model 304 , which the health services 
application 312 may store in the health services db ( s ) 302 . 
The health services application 312 also may store recipient 
data 303 in the health services db ( s ) 302. The recipient data 
303 may include the raw recipient data 330 and / or data 
derived therefrom , e.g. , the reconciled data 316 or a partially 
reconciled version of the raw recipient data 330 . 
[ 0096 ] FIG . 3B is a block diagram illustrating a data 
structure 350 that may be at least a portion of the health data 
model 304 , according to embodiments of the system 
described herein . Other embodiments of a data structure for 
a portion of a health data model , for example , variations of 
the data structure 350 , are possible and are intended to fall 
within the scope of the invention . The data structure 350 
may include a plurality of entries ( e.g. , rows ) 360a - c , each 
entry corresponding to a set of one or more pieces of 
information corresponding to a time ( or period of time ) 
specified in time column 352 , for example , the time at which 
such information was recorded or obtained . It should be 
appreciated that more or less than three entries , as illustrated 
in FIG . 3B , may be included in the data structure 350. For 
each entry , the data set may include one or more pieces of 
data , each piece of data being a value of a parameter for a 
particular parameter column , e.g. , one of parameter columns 
354 , 356 , and 358. Such parameters may include parameters 
for demographic information about the patient ( e.g. , age , 
weight , gender ) , health metric values ( e.g. , any of those 
described herein ) , health device information ( e.g. , last time 
used ) , actions performed by the user , and other information , 
interventions determined for the recipient , health commu 
nications communicated to a mobile health device , actions 
taken by the recipient , the timing , duration and expiration of 
interventions and / or actions , other parameters or any suit 
able combination of the foregoing . 
[ 0097 ] A first entry 360a may represent a most recent time 
or period of time , and the remaining entries may represent 
older times or periods of time . In some embodiments , the 
first entry may be considered the current state of health of 
the recipient , and the remaining entries the historical health 
data for the patient , and collectively all of the entries may be 
considered to represent a chronology of the recipient's state 
of health . In some embodiments , a value is not included for 
every parameter column . For example , the raw recipient data 

330 may have included information about an action per 
formed , but not include any health metric values , in which 
case a resulting entry in the data structure 350 may not 
include any health metric values . In some embodiments , 
each entry in the data structure includes a value for every 
parameter . For example , for some parameters , even if a new 
value has not been received as part of the raw recipient data 
330 , a default value may be included for the entry for the 
parameter ; e.g. , a most recent value detected for the param 
eter . For example , if the raw recipient data 330 includes 
information about an action performed , but does not include 
any health metric values , a most recent value ( e.g. , average 
blood pressure ) may be used as a default value for the entry . 
[ 0098 ] In some embodiments , one or more parameters 
have a value that never changes or seldom changes ( e.g. , 
gender ) or can automatically be determined ( e.g. , age ) , in 
which case the value may be the same in each entry of the 
data structure 350 and / or a header may be provided that 
defines the values of such parameters . 
[ 0099 ] It should be appreciated that , although data struc 
ture 350 is illustrated as a table , any of a variety of other 
types of data structures may be used , including an object 
oriented data structure , linked list , other type of data struc 
ture or suitable combination of the foregoing , and there may 
be more than one such data structure . Further , one or more 
indexes may be created for any of the columns / fields or other 
data elements of such data structures ( e.g. , data structure 
350 ) . 
[ 0100 ] It should be appreciated that the health services 
db ( s ) 302 may include multiple ones of the health data 
model 304 ( e.g. , including the data structure 350 or a portion 
thereof ) , each health data model corresponding to a specific 
recipient . Further , the health services db ( s ) may include data 
structures that include information resulting from combining 
information described above from multiple recipients . 
[ 0101 ] Returning to FIG . 3A , the health service db 302 
also may include health treatment rules 306 , recipient device 
information 307 , safety rules and / or safety lists ( e.g. , a safe 
action list , described in more detail elsewhere herein ) 308 , 
described in more detail elsewhere herein . The recipient 
device information 307 may include information about one 
or more health devices of the patient including , for example : 
model , serial number , operating system and version , firm 
ware and version , other software and versions , owner or 
lessee , date of purchase , features , technical specifications , 
current and past locations , etc. It should be appreciated that 
the health services db ( s ) 302 may include recipient device 
information for multiple recipients . 
[ 0102 ] The health treatment rules 306 and the safety 
rules / lists 308 may be defined ( at least initially ) by a human 
and / or by automated processes . In some embodiments , each 
of the sets of rules / lists 306 , 308 may remain static until 
modified by a human or automated process . The health 
treatment rules 306 and the safety rules / lists 308 may not be 
specific to any one recipient , but rather , applied for multiple 
( e.g. , all known ) recipients . In some embodiments , a 
machine learning engine ( MLE ) , after being initially con 
figured , may autonomously update one or more of these rule 
sets / lists based on iterative calculations made each time the 
health metric values 340 are received and processed by the 
health services logic 320. Furthermore , the data aggregator 
318 and the model generator 314 may update the reconciled 
data 316 , the recipient data 303 and / or the health data 
model ( s ) 304 from time to time , in response to new raw 
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recipient data . Furthermore , the MLE 326 may be config 
ured to update functionality of the MLE 326 ( e.g. , weights 
for its layers and / or gates if it is an artificial neural network ) 
and / or the health treatment rules 306 based on new raw 
recipient data , for example , as described in more detail 
elsewhere herein . 
[ 0103 ] The health services logic 320 may include analysis 
selection logic 322 that receives the health metric values 340 
from the health device 344 for a recipient , and accesses the 
health data model 304 , the health treatment rules 306 , and / or 
the recipient data 303 , and perhaps other information in the 
health service db 302. The health services logic 320 may be 
configured to determine , based on the health metric values 
340 and information accessed from health service db 302 , 
what type of analysis to perform to determine interventions . 
The type of analysis may include applying predefined rules 
based logic , machine learning or human analysis . Based on 
the determination of analysis type , the health services logic 
320 may control rules analysis logic 324 or the MLE 326 to 
determine interventions based on the health metric values 
322 and information from the health services db ( s ) 302 ; or 
the health services logic 320 may prompt ( e.g. , via a user 
interface ) a trained practitioner 328 ( e.g. , doctor , nurse , 
paramedic , physical trainer , health coach , etc. ) to analyze 
received values and available information to determine 
interventions . 
[ 0104 ] It should be appreciated that the qualifications for 
a trained practitioner will depend on the health condition 
being serviced ( e.g. , treated ) and perhaps contractual rela 
tionships between the recipient and entities or organizations 
( e.g. , medical center , clinic , insurance company , university , 
rehabilitation center , wellness center , physical trainer , etc. ) 
with which the practitioner and / or recipient is affiliated . 
[ 0105 ] The analysis type selected by the analysis selection 
logic may depend on a variety of factors , including , for 
example : the one or more health conditions being serviced ; 
the health history of the recipient , generally and with respect 
to the one or more health conditions , including any recent 
trends in the health history ; demographic information about 
the recipient , including , age , gender , race , residential loca 
tion ; most recent health metric values , contractual obliga 
tions , etc. The factors may be gleaned from the health metric 
values 340 , the health data model 304 , the recipient data 303 
and / or the health treatment rules 306. It should be appreci 
ated that a different type of analysis may be selected at 
different times for a same recipient and health condition . For 
example , if the health metric values 340 , the health data 
model 304 , the recipient data 303 and / or the health treatment 
rules 306 reflect a clearly typical and / or benign condition of 
the recipient ( e.g. , typical blood glucose levels for the 
recipient ) , the rules analysis logic 324 or the MLE 326 may 
be selected and engaged . However , if the health metric 
values 340 and information from the health service db 302 
reflect a possibly significant change in a condition of the 
recipient , such as a severe condition and / or an irregularity 
( e.g. , a spike in the blood glucose level of the recipient ) , 
human evaluation by a trained practitioner ( e.g. , a medical 
doctor ) may be selected , and the practitioner 328 may be 
engaged . For example , if the health metric values reflect a 
serious enough ( or potentially serious enough ) medical 
condition , it may be desirable to contact a physician or other 
doctor rather than relying on an autonomous system . 
[ 0106 ] It should be appreciated that at least some of the 
logic involved in selecting the analysis type and in deter 

mining interventions may be codified within information 
included in the health service db 302 , e.g. , in the data model 
304 , and the health treatment rules 306 , the safety rules / lists 
308 

[ 0107 ] The health services logic 320 , more specifically , 
the rule analysis logic 324 and / or the MLE 326 , and / or the 
trained practitioner 328 may determine interventions based 
on the health metric values 322 and information from the 
health services db ( s ) 302 ; and may produce one or more of 
the health communications 346 based on determined inter 
vention ( s ) that are sent to the health device 344 and / or one 
or more of the other devices 347 ( e.g. , a mobile phone , 
laptop computer or other device of a recipient ) . Determining 
intervention ( s ) may include determining a timing and / or 
expiration of one or more actions to perform for the inter 
vention . For example , it may be determined that a patient 
should take a medication , but only if the medication is taken 
between 8:00 pm and 10:00 pm , an estimated time approach 
ing a bedtime of a patient . Thus , the selected component ( s ) 
of health services logic 320 and / or the practitioner 328 may 
determine a timing of 8:00 pm to send a health communi 
cations to display a message to the patient and an expiration 
of 10:00 of the message . Thus , the health communication 
346 may be sent at 8:00 pm , causing a message to be 
displayed on a screen of the health device instructing the 
patient to take the medication , until 10:00 pm , at which time 
the message may stop displaying , and perhaps a new mes 
sage is displayed instructing the patient to take the medica 
tion when the patient wakes up in the morning . 
[ 0108 ] The health services logic 320 may be configured to 
record information associated with an invention determina 
tion , including whether it was determined that an interven 
tion ( including a communication and / or one or more actions ) 
will occur , and if so , the determined content , timing ( if any ) , 
expiration ( if any ) ; characteristics of the health communi 
cations , and other contextual information associated with the 
intervention , including the value of one or more state 
variables and health information parameters that influenced 
the intervention determination . Such information may be 
recorded in the health services db ( s ) 302 , including , for 
example , as part of the data model 304 and / or the recipient 
data 303 . 

[ 0109 ] The health communication ( s ) 346 may include 
content specifying one or more actions for the health device 
and / or recipient ( or caregiver ) to undertake , timing and 
expiration for the one or more actions , and values for health 
communication characteristics , described below . 
[ 0110 ] FIG . 4 is a diagram illustrating health communi 
cation characteristics 400 , according to embodiments of the 
system described herein . Other embodiments of health com 
munication characteristics , for example , variations of the 
characteristics 400 , are possible and are intended to fall 
within the scope of the invention . The health communication 
characteristics may be stored in one or more data structures 
and may be codes in software and / or firmware . 
[ 0111 ] The characteristics 400 of a health communication 
may include any of : purpose 404 ; communication type 406 ; 
media type 408 ; intervention analysis type ( not shown ) ; 
other characteristics ; and any suitable combination of the 
foregoing . The purpose characteristic 404 may specify a 
purpose for the health communication . One of a plurality of 
purpose characteristic values 410 may include , for example , 
“ health , ” “ engagement ” and “ device operation . ” 
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[ 0112 ] A purpose characteristic value 410 of “ health ” may 
indicate that the purpose of a health communication is 
specific to the health of the recipient for whom the commu 
nication is sent . , A purpose characteristic value 410 of 
" engagement ” may indicate that a health communication is 
for general engagement of the recipient , as opposed to being 
specific to a health condition or the health device itself . For 
example , the health services application 312 may be con 
figured to determine when there has been a long period of 
inactivity and may send a health communication to simply 
check - in on the general status of the recipiente.g . , ask why 
the recipient has not used the device yet , or has not used the 
device in some time , or confirm the recipient is still reading 
or hearing communications and / or still using the health 
device . 
[ 0113 ] A purpose characteristic value 410 of " device 
operation ” may indicate that a health communication is 
specific to the functioning of the health device , and may 
include an additional sub - value from among device - func 
tioning sub - values 418 , e.g. , “ manual and help , ” “ trouble 
shooting ” and “ upgrades . ” For example , a device - function 
ing sub - value of “ manual and help ” may indicate that the 
purpose of a health communication is to provide device 
operation help or user - manual information to the recipient . 
A device - functioning sub - value of " troubleshooting " may 
indicate that the purpose of a health communication is to 
provide technical troubleshooting for an operational prob 
lem the recipient is having with the health device . A device 
functioning sub - value of " upgrade ” may indicate that the 
purpose of a health communication is to provide a software 
or firmware upgrade for the health device . 
[ 0114 ] A plurality of communication type characteristic 
values 414 may specify a type of a health communication , 
for example , a notification ( e.g. , reminder , alert ) , instruction , 
inquiry , feedback request , live conversation , and automatic 
conversation . A notification type of communication may 
specify a reminder , alert or other type of notification for a 
recipient ; for example , a reminder to take a medication or 
exercise , or an alert that blood pressure is trending higher 
and approaching dangerous levels . An instruction type of 
communication may specify an instruction for a recipient , 
for example , to take insulin because most recent blood 
glucose measurements were too low or too high , or to take 
photos or videos of a part of the recipient's body , food a 
recipient has been , is , or will be eating , or a document ( e.g. , 
a paper drug prescription ) , medication label , etc. 
[ 0115 ] An inquiry type of communication may ask ques 
tions to the recipient , for example , about how they feel , 
recent activity or how closely they have been following a 
prescribed treatment . A feedback request type of communi 
cation may solicit feedback from the recipient following an 
intervention action . A live conversation type of communi 
cation may provide a most recent response from a practi 
tioner as part of an ongoing conversation with the recipient ; 
whereas an automatic conversation type of communication 
may provide a most recent automated response ( e.g. , gen 
erated by the rules analysis logic 324 or the MLE 326 ) ; e.g. , 
from a chatbot , as part of an ongoing conversation with the 
recipient . 
[ 0116 ] Accordingly , the communication type characteris 
tic values 414 may include , for example , values of “ notifi 
cation ” , “ instruction , ” “ inquiry , " " feedback request , ” “ live 
conversation , " " automatic conversation ” or other commu 

[ 0117 ] A plurality of media type characteristic values 416 
may specify the type of media used to convey a health 
communication to a health device , for example , text , audio 
( e.g. , voice , sounds ) , images , video , or a viable combination 
of one of the foregoing . Accordingly , the media type char 
acteristic values 416 may include , for example , values of 
" text , " " audio , ” “ images , ” “ video , " or any suitable combi 
nation of the foregoing . 
[ 0118 ] As noted above , the characteristics 400 of a health 
communication may include an intervention analysis type 
( not shown ) . The intervention analysis type may specify the 
type of intervention analysis applied ( e.g. , by the health 
services logic 320 of the health services application 312 ) 
that resulted in a health communication , or more specifi 
cally , the one or more interventions specified in the health 
communication . Values of an intervention analysis type may 
include , for example , rules - based analysis , MLE , human 
analysis , another analysis type , or any combination of the 
foregoing 
[ 0119 ] The health services logic 320 ( e.g. , the rule analysis 
logic 324 and / or the MLE 326 ) and / or the practitioner 328 
may be configured to determine values for the health com 
munication characteristics based on information obtained 
from the health services db ( s ) 302 and the health metric 
value ( s ) 340. For example , MLE analysis may determine 
that a health communication has a purpose of “ treatment , ” a 
communication type of “ instructions ” and a media type of 
“ audio ; " i.e. , that a health communication should be sent to 
the health device including an instruction for treatment in 
the form of audio recorded by a practitioner , which may be 
played as speech on the speaker of the health device and / or 
converted to text and displayed on a screen of the health 
device . As another example , a rules - based analysis may 
determine that a health communication has a purpose of 
“ diagnosis , ” a communication type of “ notification ” and a 
media type of " text " ; i.e. , that a health communication 
should be sent to the health device including a notification 
of a diagnosis in the form of text , which may be displayed 
on a screen of the health device and / or played as speech on 
the speaker of the health device . 
[ 0120 ] It should be appreciated that the decision of 
whether to convert audio content of a health communication 
to text and display it on a screen of the health device , or 
conversely to convert text to speech and play on a speaker 
of a health device , may be controlled by a user of the health 
device ( e.g. , the recipient ) . For example , the user may 
control whether the media format is converted using a 
graphical user interface presented on the health device 
and / or voice or tactile input of the health device . In some 
embodiments , the manner in which content is presented to a 
user is controlled by one or two parameters that may be 
pre - configured as part of the pre - configuration process 
described in more detail elsewhere herein . In some embodi 
ments , the health communication itself may specify what 
media form the content is to be conveyed from the health 
device to the user , which may be different than the form in 
which the content is encoded and transmitted to the health 
device . For example , there may be separate health commu 
nication types for : media type for transmission to the health 
device ; and media type for communicating from the health 
device to the user , and the health services logic 320 may be 
configured to set such values based on information obtained 
from the health services db ( s ) 302 and the health metric 
value ( s ) 340. In some embodiments , values for conveying nication types . 



US 2020/0383648 A1 Dec. 10 , 2020 
17 

content from the health device to the user set during pre 
configuration may be overridden by the values specified in 
a health communication or by the user of the health device ; 
and values specified in a health communication may be 
overridden by values entered by a user of the device . 
[ 0121 ] The characteristics 400 , potential values thereof , 
and actual values attributed to a health communication ( e.g. , 
one of the health communication ( s ) 346 ) transmitted from a 
health application service ( e.g. , the health services applica 
tion 312 ) to a health device ( e.g. , the health device 344 ) may 
be recorded , for example , in the health services db ( s ) 302 . 
[ 0122 ] FIG . 5 is a flow diagram 500 illustrating remotely 
providing a health service to a recipient , according to 
embodiments of the system described herein . Other embodi 
ments of remotely providing a health service to a recipient , 
for example , variations of processing illustrated by the flow 
diagram 500 , are possible and are intended to fall within the 
scope of the invention . 
[ 0123 ] In a step 502 , the health service may be configured ; 
i.e. , initialized or set - up . For example , a recipient health 
model may be constructed , for example , as described in 
more detail elsewhere herein . Furthermore , in embodiments 
in which an MLE ( e.g . , the MLE 326 ) is used , the MLE may 
be pre - configured ; e.g. , trained or primed , for example , as 
described in more detail elsewhere herein . In some embodi 
ments , the step 502 may include predefining one or more 
health communication characteristics , for example , any of 
the health communication characteristics described in rela 
tion to FIG . 4 ; and the health communication characteristics 
may be associated with one or more interventions and / or 
communications associated therewith . 
[ 0124 ] In a step 504 , a health device ( e.g. , the health 
device 200 ) of the recipient may be preconfigured before 
delivery of the health device to the recipient , for example , 
based at least in part on a recipient profile , which may 
include health information associated with the recipient ; 
e.g. , as described in more detail elsewhere herein . 
[ 0125 ] In a step 506 , operation of the health device may be 
managed . The step 506 may include authenticating a user of 
the health device as being an intended recipient / patient 
before activating the health device ( i.e. , enabling further 
use ) , for example , as described in more detail elsewhere 
herein . The step 506 also may include controlling power 
consumption and / or thermal output of the health device , as 
described in more detail elsewhere herein . It should be 
appreciated that the step 506 may be performed concur 
rently , at least in part , with other steps illustrated by the flow 
diagram 500 . 
[ 0126 ] In a step 508 , health metric values of the recipient 
may be monitored , for example , by one or more health 
sensors , where the health metrics may be any of the health 
metrics described herein . For example , values of one or 
more health metrics may be detected continuously , or inter 
mittently , e.g. , periodically according to a set schedule or in 
response to user input . For example , a CGM may continu 
ously detect glucose levels within a patient , or a blood 
pressure measurement using a blood pressure cuff may be 
used to detect blood pressure from a patient once a day or at 
the request of a physician . 
[ 0127 ] In a step 510 , other input associated with the 
recipient may be received . For example , the recipient may 
input text , audio , video or still images using input devices , 
for example , a keyboard , mouse , track ball , microphone , 
camera or other input device , including any of those 

described herein . In some embodiments , the other input may 
be input in response to a health communication . For 
example , the input may be a picture or video of a foot of a 
diabetes patient in response to an instruction included in a 
health communication from a health services application to 
photograph the foot of the patient . It should be appreciated 
that step 510 may be performed concurrently , at least in part , 
with the step 508 . 
[ 0128 ] In some embodiments , the other input received in 
the step 510 may include environmental or other contextual 
values , including , for example , time of day , whether it is 
daytime or nighttime ; current temperature , whether a recipi 
ent is awake or asleep ; whether the recipient is currently or 
was recently engaged in strenuous physical activity ; when 
the recipient last ate ; etc. Such environmental or other 
contextual values may be detected by a health device or 
entered into the health device by a recipient in connection 
with the health metric values being detected . 
[ 0129 ] In a step 512 , monitored values , and perhaps other 
input received at the health device , may be communicated to 
a health services application ( e.g. , the health services appli 
cation 312 ) located remotely from the health device ( e.g. , on 
one or more servers ) , for example , using one or more of the 
network interface components described herein or by 
another means . In some embodiments , content input by a 
user may be converted from one media form ( e.g. , text or 
speech ) in which it was received from the user to another 
media form ( e.g. , speech or text ) , and may be encoded in a 
different format than the format in which the content was 
received , for transmission to one or more servers on which 
a health services application resides . Converting the form of 
media or format of content input into the health device may 
be performed using audio logic and components described 
elsewhere herein . 
[ 0130 ] In a step 513 , the health data model 304 , health 
treatment rules 306 and perhaps other data in the health 
services db ( s ) 302 , and / or MLE parameters ( e.g. , weights of 
neural network layer or gates ) may be updated based on the 
monitored health metric values ( s ) and / or other input 
received ( e.g. , actions performed ) in the step 512. For 
example , the MLE may be configured to learn about the 
efficacy of actions performed in response to health commu 
nications . The learning may include comparing values of 
previous values of health metrics against values of such 
health metrics after actions prescribed by an intervention are 
taken . For example , the health services logic 320 ( e.g. , the 
MLE 326 ) may have produced a health communication 346 
that specified multiple actions for a recipient ( e.g. , patient ) 
348 to take to reduce blood pressure . The recipient 348 may 
have undertaken the actions , which may be recorded in the 
step 522 and received as part of the other input ( e.g. , the 
action ( s ) performed 338 ) in the step 510. Furthermore , 
additional values of blood pressure metrics ( e.g. , included in 
health metrics 340 ) may have been received by the health 
device 344 in the step 508 since the actions were performed . 
[ 0131 ] The recipient health models 304 and recipient data 
303 of one or more recipients may be updated based on the 
actions ( s ) performed 338 in response to the health commu 
nication 346 and health metric values ( e.g. , blood pressure 
values ) detected since the other actions were performed , as 
well as other raw recipient data 330 received from other 
health devices of other recipients and / or external health and 
patient db ( s ) 342 since the action were performed . The 
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updating may include determining a proper chronology of 
events and measurements from difference sources , as 
described elsewhere herein . 
[ 0132 ] The MLE 326 may analyze the effectiveness of the 
previously prescribed actions intended to treat a health 
condition ( e.g. , reduce blood pressure ) by comparing the 
updated health metric values and other updated information 
to health metric values and other information received 
before the prescribed actions were performed . The param 
eters ( e.g. , weights ) of the MLE 326 may be adjusted 
accordingly in addition to determining interventions based 
on the updated information ) , either automatically and / or 
manually . An iterative performance of the foregoing over 
time should improve the accuracy of the MLE 326 in 
prescribing optimal interventions . It should be appreciated 
that step 513 may be performed at any time in relation to 
other steps of the method 500 . 
[ 0133 ] In a step 514 , one or more interventions may be 
determined , for example , based on recipient health informa 
tion , including detected health metric values , and / or one or 
more treatment rules . Determining interventions may 
include determining any of : whether it is necessary or 
desirable to perform one or more actions for the recipient ; 
whether to communicate information ( e.g. , health informa 
tion ) to the recipient ; the content of such information ; and 
one or more characteristics of the communication of such 
information , as described in more detail elsewhere herein . 
One or more interventions may be determined autonomously 
and / or by human analysis , for example , as described in more 
detail elsewhere herein . 
[ 0134 ] The step 514 may include determining that health 
metric values constitute an irregularity ( e.g. , an anomaly ) 
with respect to previous health metric values detected from 
a recipient , for example , as described in more detail else 
where herein . The step 514 additionally may include deter 
mining one or more interventions in response to detecting an 
irregularity , including , for example , sending communica 
tions to one or more entities ( e.g. , the recipient or a practi 
tioner ) as described in more detail elsewhere herein . 
[ 0135 ] In a step 516 , in response to determining one or 
more interventions , information may be communicated to 
the health device , for example , a part of a health commu 
nication , which may specify one or more actions corre 
sponding to the determined one or more interventions . The 
health communication may be communicated to the health 
device according to health communication characteristics 
determined for the health communication in the step 514. In 
some embodiments , multiple health communications may be 
scheduled at different times based one the determinations 
made in the step 514 . 
[ 0136 ] In a step 518 , in response to receiving information 
in the step 516 , the health device may communicate infor 
mation to the recipient , for example using a screen , speaker , 
visual indicator , and / or other output device of the health 
device . The information may specify one or more of the 
actions corresponding to the intervention ( s ) , for example , in 
the form of a notification , instruction , inquiry , feedback 
request , and / or a portion of a live or automated conversation . 
[ 0137 ] In a step 520 , one or more actions corresponding to 
the one or more interventions , and specified in a health 
communication , may be performed , for example , by the 
recipient , the caregiver and / or the health device itself . It 
should be appreciated that the one or more actions corre 
sponding to an intervention may range from very general 

and / or long - term actions to very specific , short - term actions . 
For example , such an action may include adjusting a care 
regimen or lifestyle , e.g. , over a period of time ; or taking a 
video or image of one or more parts of a patient's body , 
immediate surroundings , food , documents ( e.g. , paper pre 
scriptions ) , medications , medication labels or other items . In 
embodiments in which images are taken , the method 520 
may include applying recognition software to an image 
before or after the image is captured by a camera to 
determine whether the image is consistent with information 
in a health communication , and may be configured to reject 
the captured image and / or further instruct the recipient 
accordingly . For example , a message may be played or 
displayed to the user of the health device indicating rejection 
or acceptance of the images . The image recognition software 
may reside within and / or be executed by a controller ( e.g. , 
the controller 208 ) of the health device . 
[ 0138 ] In a step 522 , performance of one or more actions 
may be recorded . For example , the health device may detect 
that an action is performed and record performance of the 
action . Such action may include , for example , detecting 
blood pressure , taking a picture of a body part , taking a body 
temperature . The performance of other actions may be 
specified by user input and recorded . Such actions may 
include , for example : exercising , taking medication , observ 
ing a diet over a period of time . The foregoing detected and 
input actions may be included with received user input of the 
step 510 , and included in the other input communicated to 
the health services application in the step 512. After perfor 
mance of the step 522 , control may return to the step 508 , 
described above . 
[ 0139 ] In addition to actions performed in accordance with 
an intervention , other actions may be recorded as well , such 
as , for example , the user of the health device opening and / or 
clicking on an email message , responding to a text or 
otherwise interacting with the health device . 
[ 0140 ] It should be appreciated that performance of some 
or all of the steps of the flow diagram 500 may be performed 
iteratively , for example , as part of providing a real - time 
remote health service to a recipient . For example , such one 
or more steps may be performed such that information is 
exchanged at a rate at least similar to a rate at which 
information may be exchanged between a practitioner and 
recipient in an in - person meeting . 
[ 0141 ] FIG . 6 is a flow diagram 600 illustrating construct 
ing a health data model , according to embodiments of the 
system described herein . Other embodiments of constructing 
a health data model , for example , variations of processing 
illustrated by the flow diagram 600 , are possible and are 
intended to fall within the scope of the invention . 
[ 0142 ] In a step 602 , recipient data may be aggregated 
from multiple potential sources . The recipient data may 
contain data described in more detail elsewhere herein , 
including the raw recipient data 330 , which may include any 
of the health history 332 of the recipient 348 ; the biographi 
cal data 334 about the recipient 348 , the health metric values 
340 of the recipient 348 detected by the health device 344 ; 
information concerning actions performed by the recipient 
348 and / or the health device 344 ( e.g. , in response to one or 
more health communications 346 communicated by the 
health services application 312 ) ; and other information 336 . 
The health history 332 ; the biographical info 334 and the 
other information 336 may be received from one or more 
health and / or recipient databases 342 , which may be exter 
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nal databases controlled or maintained by other entities . 
Furthermore , the recipient data may include information 
gleaned from traditional " offline ” data such as medical 
claims , pharmacy claims and medical lab results , and may 
include data that may influence health like geography , 
income , and ethnicity associated with the recipient . The data 
from the different data sources may be updated at different 
intervals , and may include imperfect identification informa 
tion and other errors . 
[ 0143 ] In a step 604 , the aggregated recipient data may be 
reconciled to produce reconciled data ( e.g. , the reconcilia 
tion data 316 ) . Reconciling the data may include normaliz 
ing recipient data into a similar data schema so that the 
recipient data ; e.g. , patient identification , time series , medi 
cal diagnoses , health metric values , performed actions and / 
or data measurement units , may be compared between data 
sources . Such reconciliation may include converting and 
formatting fields into canonical forms for accurate compari 
son , which may involve standardization of capitalization , 
punctuation , spacing , and numeric padding . Dates and times 
may be normalized to a single time zone for accurate 
comparison . Other data , for example , health metric values , 
may be converted to common units , e.g. , metric vs. imperial . 
Reconciliation may further include identifying and matching 
recipients across different data sources using either exact 
matches on combinations of fields and / or using high - prob 
ability indirect matching . The fields may include , for 
example : name , birth date , insurance numbers , employee ID , 
phone number , or email address . Indirect identity matching 
between disparate data sets may rely on explicit matching 
logic . For example , " Bob " from one source may be the same 
name as “ ROBERT ” from another . The system also may 
leverage explicit language - specific name equivalencies . 
Matching also may be assisted by statistical correlations 
derived from large data sets . Other techniques for matching 
may be employed . 
[ 0144 ] The reconciliation at the step 604 may include 
merging a chronology of data ( e.g. , health facts and inter 
pretations ) from the multiple data sources into a single 
merged absolute timeline . 
[ 0145 ] In a step 606 , a health model / profile ( e.g. , the 
health data model 304 ) may be built from the reconciled 
recipient data . The health model may model present and past 
health statuses of the recipient patient . The health model and 
underlying data thereof ( e.g. , the recipient data 303 ) may be 
used by an MLE , a rules - based engine and / or a practitioner 
to determine interventions , as will be described in more 
detail elsewhere herein . 
[ 0146 ] The processing illustrated by the flow diagram 600 , 
including aggregating and reconciling of recipient informa 
tion and generation of a patient health data model or the like , 
may be repeated periodically , for example , in accordance 
with a predefined schedule , and / or may be performed in 
response to an event , for example , a user instruction . 
[ 0147 ] As described elsewhere herein , in some embodi 
ments , an MLE may be used to determine interventions . 
FIG . 7 is a flow diagram 700 illustrating preconfiguring such 
an MLE , according to embodiments of the system described 
herein . Other mechanisms for preconfiguring an MLE , for 
example , variations of the processing illustrated by the flow 
diagram 700 , are possible and are intended to fall within the 
scope of the invention . 
[ 0148 ] In a step 702 , one or more data elements may be 
selected from available health data , for example , data avail 

able in the health services db ( s ) 302 , to serve as features of 
the MLE . That is , features deemed most relevant to deter 
mining an intervention for a health condition may be 
selected . For example , for a patient being treated for a form 
of diabetes , the following data elements may be used as 
features : age , gender , body mass index ( BMI ) , average 
fasting blood glucose , percent of time blood glucose is 
within a target range , average blood pressure , and level of 
physical activity . The number of features may be considered 
the number of dimensions of the one or more data sets ( e.g. , 
recipient health profiles ) to be analyzed . 
[ 0149 ] In a step 704 , clusters may be identified from 
selected features . For example , a clustering algorithm may 
be applied to determine clusters for each given feature from 
among a plurality of data sets ( e.g. , recipient health profiles ) . 
For example , clusters of individuals with similar blood 
glucose patterns could be identified using features including 
age , gender , and body mass index . 
[ 0150 ] In a step 706 , one or more features may be 
from the recipient data , for example , to reduce the number 
dimensions of data to consider in determining interventions . 
For example , analysis may reveal that the value of one or 
more features are not determinative enough of an interven 
tion ; i.e. , a strong correlation cannot be drawn between a 
value of a feature and any potential intervention . For 
example , the features selected in the step 702 may have 
included the altitude of the residence of the recipient , but 
analysis may have revealed that the altitude of the residence 
did not have a strong correlation to any other features or 
potential interventions . Accordingly , the value of analyzing 
a feature may be outweighed by the benefits of removing the 
feature from the analysis to save resources ( e.g. , computa 
tional resources and memory ) . 
[ 0151 ] In step 708 , the MLE may be initialized . For 
example , initial weights may be set manually ( perhaps 
randomly ) for certain functional parameters of the MLE . For 
example , in an embodiment in which an artificial neural 
network ( NN ) is implemented by the MLE , initial weights 
may be manually set for various layers ( e.g. , input , output , 
hidden ) or gates of the NN that receive data sets ( e.g. 
vectors ) of health information . 
[ 0152 ] In step 710 , the MLE may be trained by running 
several data sets ( i.e. , input vectors ) of health metric values 
( e.g. , test data ) through the MLE and comparing results 
( e.g. , the determined interventions ) to correct interventions 
based on the test data . That is , the correct or proper inter 
vention based on previous analysis of the data by experts 
may compared to the intervention ( s ) ( e.g. , output value 
( s ) ) determined by the MLE using known mathematical 
techniques . The calculated difference between the interven 
tion ( s ) determined by the MLE and the correct intervention 
( s ) may be used to tune ( ?.g. , automatically ) one or more 
weights of the functional parameters of the MLE , thereby 
adjusting the function ( s ) performed by the MLE . Comparing 
interventions and adjusting weights may be executed itera 
tively until the accuracy of the MLE in determining inter 
vention ( s ) is deemed adequate ( e.g. , according to the results 
of a loss function ) . 
[ 0153 ] As described elsewhere herein ( e.g. , with respect to 
the step 504 ) , providing a remote service according to 
embodiments of the system described herein may include 
configuring a mobile health device prior to delivering pos 
session to a recipient . FIG . 8 is a flow diagram 800 illus 
trating configuring a mobile health device prior to delivering 

be 
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the mobile health device to a recipient , according to embodi 
ments of the system described herein . Other embodiments of 
configuring a mobile health device prior to delivering the 
mobile health device to a recipient , for example , variations 
of the processing illustrated by the flow diagram 800 , are 
possible and are intended to fall within the scope of the 
invention . 

[ 0154 ] In a step 802 , a profile of the recipient may be 
accessed . The profile may include health information about 
the recipient , and other information about the recipient that 
may be desirable or necessary for pre - configuring function 
ality of the mobile health device of the recipient , and / or that 
may be used in some embodiments to enable authentication 
of the mobile device upon delivery of the health device to 
the recipient . The profile may be created , maintained and / or 
accessed by a vendor of the health device or another entity 
in a contractual relationship with the vendor or the recipient , 
e.g. , a health care or fitness organization or facility , or by 
multiple entities pursuant to a partnership agreement or the 
like . 

[ 0155 ] The recipient information from which the profile 
may be generated may be from one or more data sources , 
which may be owned and / or controlled by another entity . 
For example , such information may be obtained from the 
external health and patient db ( s ) 342 or from the health 
services db ( s ) 302. Given the potentially sensitive nature of 
at least some of the information , particularly health infor 
mation , about the recipient , certain security measures may 
be required and implemented as part of obtaining the recipi 
ent information , generating the profile and / or maintaining 
the profile . Some of these required security measures may be 
mandated by government regulations , e.g. , HIPAA regula 
tions . 

( 0156 ] The profile may be accessed , and perhaps gener 
ated , in response to a purchase or order of the health device 
by , or on behalf of , the recipient . For example , an ID and / or 
secure credentials of the recipient may be presented at a time 
of the order or purchase , which may be used to authorize 
access to the profile . The profile may specify one or more 
other devices and / or contact information ( e.g. , email 
address , phone number ) at which to contact the recipient to 
perform multiple - factor ( e.g. , two - factor ) authentication of 
the recipient as the user of the health device at a later time . 
That is , the other devices and / or contact information may be 
registered to the recipient . The other device and / or contact 
information may be provided at the time of purchasing or 
ordering the device , or may have been provided earlier . 
[ 0157 ] In a step 804 , one or more parameters of a health 
device ( e.g. , the health device 200 or the health device 231 ) 
may be defined based on information in the profile , and , in 
a step 806 , the health device may be configured based on the 
one on more parameter values . For example , accessibility 
features of the health device may be customized based on 
information about the recipient's hearing , vision or other 
physical capabilities . Furthermore , one or more parameter 
values of a health sensor ( e.g. , CGM , blood pressure sensor , 
etc. ) included in the health device may be set based on 
information about a health condition of the recipient for 
which the health device is intended to be used to service . 
Other parameters may be defined ( e.g. , customized ) based 
on an employer , insurer or service provider ( e.g. , doctor , 
trainer , coach ) determined from the recipient's profile . Such 
parameters may include , for example , the look - and - feel 

( e.g. , branding ) of the user interface , access controls , and 
pre - loaded applications and capabilities . 
[ 0158 ] In some embodiments , the health device may be 
configured with identifying information about the recipient , 
which may be used to authenticate the recipient as the user 
of the health device after delivering of the health device to 
the recipient , as described below . 
[ 0159 ] As described elsewhere herein ( e.g. , with respect to 
the step 506 ) , managing operation of a health device may 
include authenticating a user of a mobile health device . FIG . 
9 is a flow diagram 900 illustrating authenticating a user of 
a mobile health device , for example , prior to an initial use of 
the mobile health device by the user , according to embodi 
ments of the system described herein . Other embodiments of 
authenticating a user of a mobile health device , for example , 
variations of the processing illustrated by the flow diagram 
900 , are possible and are intended to fall within the scope of 
the invention . The processing illustrated by the flow diagram 
900 may be implemented using the authentication logic 288 
of the controller 280 ( e.g. , the controller 208 ) . 
[ 0160 ] In a step 902 , possession of the health device may 
be given to the recipient or caregiver . For example , the 
health device may be given to the recipient at the time of 
purchase or delivered to a residence or business of the 
recipient . 
[ 0161 ] In a step 904 , a first communication may be sent 
from the health device to a health services application ( e.g. , 
the health services application 312 ) or another remote entity 
responsible for authenticating the user of the health device . 
The first communication may be sent in response to the 
health device being powered on , or in response to another 
action by an operator of the health device . The health device 
may be configured to send the first communication in 
response to the action by the operator . The first communi 
cation may include information identifying the device ( e.g. , 
by a serial number ) , and may identify the device as belong 
ing to the recipient , for example , by supplying an ID , PIN 
and / or other unique information or credentials of the recipi 
ent . 

[ 0162 ] In a step 906 , a second communication may be sent 
from the health services application ( or other authenticating 
entity ) to another device and / or contact of the recipient . The 
second communication may be sent in response to receiving 
the first communication . The information within the first 
communication identifying the health device and / or the 
owner of the health device may be used to access the 
recipient profile and determine the contact and / or other 
device information of the recipient , to which the second 
communication is directed . The second communication may 
include an access code ( e.g. , a one - time password ( OTP ) ) . 
[ 0163 ] In a step 908 , a third communication may be 
received at the health services application . In some embodi 
ments , the third communication may be from the health 
device . In such embodiments , to determine whether the user 
device is authentic in a test step 910 , it may be determined 
whether the third communication includes the access code 
transmitted in the second communication . If the access code 
in the third communication matches the access code 
included in the second communication , then , control trans 
fers to a step 914 where the identity of the user of the health 
device as the recipient may be deemed authentic , and use of 
the health device allowed . For example , the health device 
may be activated in response to the authentication . 
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[ 0164 ] If it is determined in the step 910 that the access 
code in the third communication does not match the access 
code included in the second communication , then control 
transfers to a step 912 where the device may not be acti 
vated , i.e. , use may not be allowed . That is , identity of the 
current user of the health device may be deemed inauthentic 
and use of the device by the current user rejected . 
[ 0165 ] In some embodiments , the third communication 
may be received from the other device and / or contact of the 
recipient . In such embodiments , it may be determined in the 
step 910 whether the third communication was received 
from the other recipient device and / or other contact regis 
tered for the recipient with the health services application . 
The determination may be made by comparing the identity 
( e.g. , serial number ) of the source device or the identity of 
the sender ( e.g. , email address or phone number ) to the 
identity of the other device and / or contact information of the 
recipient in the recipient profile of the recipient . 
[ 0166 ] In embodiments in which the third communication 
is received from the other device and / or contact of the 
recipient , if it is determined in the step 910 that the third 
communication was indeed received from the other device 
and / or contact registered to the recipient , then , in the step 
914 , the identity of the user of the health device as the 
recipient may be deemed authentic , and use of the health 
device allowed . For example , the health device may be 
activated in response to the authentication . If it is determined 
in the step 910 that the third communication was not 
received from the other device registered to the recipient , 
then , in the step 912 , the device may not be activated , i.e. , 
use may not be allowed . That is , identity of the current user 
of the health device may be deemed inauthentic and use of 
the device by the current user rejected . 
[ 0167 ] As described elsewhere herein ( e.g. , with respect to 
the step 506 ) , managing operation of a health device may 
include activating a mobile health device in response to 
detecting motion of the mobile health device . FIG . 10 is a 
flow diagram 1000 illustrating activating a mobile health 
device in response to detecting motion of the mobile health 
device , according to embodiments of the system described 
herein . Other embodiments of activating a mobile health 
device in response to detecting motion of the mobile health 
device , for example , variations of the processing illustrated 
by the flow diagram 1000 , are possible and are intended to 
fall within the scope of the invention . The processing 
illustrated by the flow diagram 1000 may be implemented 
using the power control logic 284 of the controller 280 ( e.g. , 
the controller 208 ) in combination with the one or more of 
the motion sensors 222 . 
[ 0168 ] Processing begins at a first step 1002 where it is 
determined whether a start of motion has been detected . For 
example , the motion control sensor 222 may detect motion 
of the health device 200 in one or more dimensions . If such 
motion has not been detected , then the step 1002 will be 
repeated until such a motion is detected . In some embodi 
ments , in addition to or as an alternative to the polling 
reflected by the repeated performance of the step 1002 , the 
detection of motion may be received as an event or interrupt . 
[ 0169 ] If the start of motion is detected in the step 1002 , 
then control transfers to a step 1004 where the motion may 
be recorded for a predetermined period of time , for example , 
for a period of time deemed sufficient to determine whether 
the motion may be indicative of an action about to be 
performed . That is , a health device or a component thereof 

( e.g. , a health sensor ) or accessory thereto may have one or 
more motion profiles associated therewith . Each motion 
profile may specify a pattern and duration of motion indica 
tive of the imminent use of the health device , e.g. , to detect 
one or more values of health metrics . For example , the 
motion of a blood pressure cuff at a certain trajectory after 
a long period of not moving at all may be deemed indicative 
of an imminent blood pressure measurement . In contrast , 
general motion of a glucose level reader of a mobile health 
device may not be deemed indicative of an imminent use of 
the mobile health device , which may be frequently in motion 
as the recipient walks , drives or rides . 
[ 0170 ] In a test step 1006 , it may be determined whether 
the recorded motion is indicative of an imminent action , for 
example , the taking of blood pressure with a blood pressure 
cuff . The determination may be made by comparing the 
recorded motion of the health device 200 , a component 
thereof , or an accessory thereto , to one or more motion 
profiles of the health device 200 , component or accessory . 
The profiles may be stored on the health device 200 ( for 
example , in a memory on the health device 200 , e.g. , the 
memory of the controller 208 ) or on a remote one or more 
servers on which a health services application resides . The 
comparison may be performed on the health device 200 
itself , which may require retrieving the one or more motion 
profiles if not already stored in memory , or may be per 
formed on the one or more servers , in which case the 
recorded motion may be transmitted to the one or more 
servers to be compared . 
[ 0171 ] If it is determined in the step 1006 that the recorded 
motion is not indicative of an imminent action , then control 
transfers to a step 1010 , where it may be determined whether 
to continue recording motion . For example , it may be known 
( e.g. , by the power control logic 284 ) from the one or more 
motion profiles associated with the device whether there are 
motion profiles of longer periods of time to which to 
compare recorded motion . If there are no such motion 
profiles , then control transfers to a step 1012 where record 
ing is stopped . Following the step 1012 , control may return 
to the step 1002 , described above , to begin another iteration 
to detect a next start of motion . 
[ 0172 ] If it is determined in the step 1010 to continue 
recording , then control transfers back to the step 1004 , 
described above , where motion may continue to be recorded 
for a predetermined period of time following by the step 
1006 , described above , to determine if the recorded motion 
is indicative of an imminent action . That is , motion may be 
recorded for a longer and / or new period ( s ) of time , and then 
compared again to the one or more motion profiles . 
[ 0173 ] If it is determined in the step 1006 that the recorded 
motion is indicative of an imminent action ( e.g. , a detecting 
of health metric values ) , then control transfers to a step 1008 
where the health device , or one or more components thereof , 
may be activated ( e.g. , powered on and / or initialized ) . 
Activating the device or components thereof when action ( s ) 
are imminent may avoid delays in performing functions 
( e.g. , detecting metric values , determining interventions , and 
other activities ) that could be caused by trying to activate 
components while performance of these functions is initi 
ated . 

[ 0174 ] In some embodiments , the health device , or one or 
more components thereof , may be activated in response to 
detecting other actions , for example , the connecting of one 
or more accessories to the health device . For example , the 
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health device or one or more components thereof may be 
powered on and / or initialized in response to detecting a 
blood pressure cuff being plugged into a plug ( e.g. , any 
the plugs 218 , 224 , 250 , 252 , 268 and 270 ) or a test strip 
( e.g. , the test strip 234 ) being inserted into a reader ( e.g. , the 
reader 230 ) . Activating the device or components thereof in 
response to such actions may avoid delays in performing 
functions and other activities that could be caused by trying 
to activate components while performance of these functions 
is initiated . 
[ 0175 ] As described elsewhere herein ( e.g. , with respect to 
the step 506 ) , managing operation of a health device may 
include reducing thermal output of a mobile health device 
based on detected temperature . FIG . 11 is a flow diagram 
1100 illustrating reducing thermal output of a mobile health 
device based on detected temperature , according to embodi 
ments of the system described herein . Other embodiments of 
reducing thermal output of a mobile health device based on 
detected temperature , for example , variations of the process 
ing illustrated by the flow diagram 1100 , are possible and are 
intended to fall within the scope of the invention . The 
processing illustrated by the flow diagram 1100 may be 
implemented using the power control logic 284 of the 
controller 280 ( e.g. , the controller 208 ) in combination with 
the one or more temperature sensors 228 . 
[ 0176 ] In a step 1102 , health metric values may be 
detected , for example , as described elsewhere herein . In a 
step 1104 , in one or more regions of the health device , a 
respective temperature may be detected , for example , using 
the one or more temperature sensors 228 ( e.g. , thermom 
eters , thermistors ) . In a step 1106 , it may be determined 
whether the temperature is too high ; i.e. , whether the tem 
perature has passed a predefined threshold . For example , the 
power control logic 284 may be configured to receive 
detected temperature values from the one or more tempera 
ture sensors 228 and compare the temperature values to 
threshold temperatures stored in a memory on the health 
device 200. The threshold temperatures may have been 
provided by the health services application 312 and may be 
updated from time to time , for example , if analysis reveals 
that one or more thresholds should be revised . Alternatively , 
the threshold temperatures may be maintained by the health 
services application , and retrieved therefrom for comparison 
by the power control logic 284 ; or the detected temperatures 
may be communicated to the health services application to 
be compared to the thresholds , and the results of the com 
parison communicated back to the power control logic 284 . 
[ 0177 ] If it is determined in the step 1106 that the tem 
perature is too high , then control transfers to a step 1108 
where one or more action ( s ) may be taken or continued ( i.e. , 
if the one or more action ( s ) were previously taken already 
when a too - high temperature was previously detected ) to 
reduce the temperature ; e.g. , to reduce the thermal output of 
the health device or one or more components thereof . For 
example , in an embodiment in which the controller has 
multiple processing cores ( e.g. , CPU cores ) , one or more of 
the cores or CPUs thereof may be deactivated or not used to 
execute instructions . In some embodiments , the step 1106 
may include decreasing a frequency of instruction execution 
of one or more processing cores or individual CPUs . 
[ 0178 ] In a step 1110 , the detected health metric values 
may be adjusted to accommodate that a temperature within 
one or more regions of the at the time of detection may have 
affected the accuracy of the values detected . Such adjust 

ments may be made based on rules and / or information ( e.g. , 
stored within data structures on the controller 208 or within 
the health services db ( s ) 302 ) , which may be based on 
empirical data from past observations . 
[ 0179 ] In a step 1112 , the health metric values may be 
processed , for example , as described in detail elsewhere 
herein , e.g. , to be used to determine interventions . After 
performance of the step 1112 , control returns to the step 
1102 , described above , to begin another iteration . It should 
be appreciated that performance of steps 1106 , 1108 may 
include performing one or more actions during one iteration 
and one or more different actions during later iterations . For 
example , after a processing core is deactivated and / or an 
execution frequency of a core reduced during one pass , 
another processing core may be deactivated and another 
core's frequency reduced , or a core's execution frequency 
reduced further , during a later pass . Furthermore , the pro 
cessing illustrated by the flow diagram 1100 may include 
re - activating cores and increasing execution frequencies of 
cores as temperatures decline . 
[ 0180 ] As described elsewhere herein , an MLE may be 
applied to determine one or more interventions as part of 
providing a health service . FIG . 12 is a flow diagram 1200 
illustrating applying an MLE to determine one or more 
interventions as part of providing a health service , according 
to embodiments of the system described herein . Other 
embodiments of applying an MLE to determine one or more 
interventions as part of providing a health service , for 
example , variations of the processing illustrated by the flow 
diagram 1200 , are possible and are intended to fall within 
the scope of the invention . The processing illustrated by the 
flow diagram 1200 or portions thereof may be implemented 
using the MLE 326. Furthermore , it should be appreciated 
that one or more aspects of the processing illustrated by the 
flow diagram 1200 may be performed using a mechanism 
other than an MLE and techniques other than machine 
learning , for example , by applying rules - based logic such as , 
for example , the rules analysis logic 324 . 
[ 0181 ] In a step 1202 , the MLE ( e.g. , the MLE 326 ) may 
be applied to a recipient health model ( e.g. , the health data 
model 304 ) and health metric values ( e.g. , the health metric 
values 340 ) to produce an action list ( i.e. , a list of interven 
tion actions ) . In some embodiments , the health metric values 
have already been aggregated ( and normalized as necessary ) 
into the recipient health model such that the health metric 
values are not separately input to the MLE . 
[ 0182 ] In some embodiments , an action list produced by 
the step 1202 is a ranked list ; i.e. , the step 1202 includes 
ranking the determined actions , e.g. , based on which action 
is deemed optimal for treating whatever condition is being 
serviced ; i.e. , for producing an optimal health outcome . For 
example , the MLE may have been previously initialized and 
trained as described in more detail elsewhere herein , which 
may have involved using the health data model 304. The step 
1202 may include applying the MLE after the training to 
produce a list of one or more actions . For each determined 
action , the MLE also may have calculated a value ( e.g. , a 
weight or score ) indicative of the effectiveness of the action 
for the health condition being serviced , and the one or more 
actions may be ranked according to an effectiveness value . 
[ 0183 ] In some embodiments , the step 1202 may include 
determining a sequence of two or more actions ; i.e. , two or 
more actions to be performed in a specific sequence . For 
example , the actions may include taking a first medicine 
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before taking a second medicine . In such embodiments , the 
sequence of actions may be treated as a unit . For example , 
either all actions of the sequence performed in the order 
prescribed , or none of the actions are performed ( e.g. , are 
filtered out ) . 
[ 0184 ] In a step 1204 , safety rules may be applied to any 
remaining actions in the action list , for example , as 
described in more details elsewhere herein . As noted above , 
employing machine learning to autonomously or semi 
autonomously determine interventions may be more 
dynamic and flexible than employing purely rules - based 
analysis , but the results also may be more unpredictable than 
those from rules - based analysis . Accordingly , for safety 
reasons , it may be desirable to use safety rules and / or a list 
of safe or unsafe actions to filter a list of actions . In some 
embodiments , the filtering may be applied before the step 
1202 ; for example , to rule out the possibility of any poten 
tially dangerous actions being produced from the step 1202 . 
[ 0185 ] Safety rules may include rules that require that 
certain conditions be met to perform an action and / or that 
prohibit performance of an action if certain conditions are 
met . For example , a rule might specify that a health com 
munication of “ Go exercise for at least 10 minutes " cannot 
be prescribed to a recipient if an average and / or most 
recently measured blood glucose level is below 60. Another 
rule may specify that a health communication instructing the 
user to take insulin cannot be communicated unless the 
medical record pf the recipient indicate that the recipient is 
insulin - dependent . Any of a variety of other safety rules may 
be defined and applied . 
( 0186 ] In a step 1208 , timing for each remaining action in 
the action list may be determined ; and in a step 1210 , a 
respective expiration for each remaining action in the action 
list may be determined . For example , a determined action 
may be that a patient is directed to take a medication , but 
only if the medication is taken between 8:00 pm and 10:00 
pm , an estimated time period approaching a bedtime of the 
patient . The action may have a timing of 8:00 pm and an 
expiration of 10:00 . Thus , a health communication 346 may 
be sent at 8:00 pm , causing a message instructing the patient 
to take the medication to be displayed on a screen of the 
health device until 10:00 pm , at which time the message may 
stop being displayed . 
[ 0187 ] In a step 1212 , the best actions may be selected 
from any remaining actions in the action list . For example , 
as described elsewhere herein , the actions may be ranked 
based on a determined effectiveness of the actions ( e.g. , 
based on a determined effectiveness value ) . One or more top 
ranked action may be selected . For example , it may be 
determined that , even though there are several remaining 
actions in the list , the number of actions or the required 
instructions or explanations to send for the quantity of 
actions it too much to perform and / or digest , respectively , 
such that the list should be pared down . In such a case , it 
may be determined that a certain number of actions should 
be removed ( e.g. , from bottom of the ranked list ) , and the 
remaining actions communicated to the recipient . For 
example , a rule may be applied or configured into MLE 
logic to limit the number of interventions communicated to 
a recipient per day ( e.g. , one , two or three per day ) and / or to 
certain times of day ( e.g. , only one intervention communi 
cated before noon , and one communicated after 5:00 pm ) , 
perhaps with exceptions for urgent or emergency interven 
tions . 

[ 0188 ] As described elsewhere herein , determining an 
intervention may include determining a list of one or more 
actions to perform , and may include , as described with 
respect to the step 1204 of the flow diagram 1200 , filtering 
the action list by applying safety rules to the list before or 
after other filtering is applied to the list ; that is , safety rules 
may be applied to the remaining actions in a list of inter 
ventions . Applying safety rules to a list of intervention may 
include filtering the list of interventions against a list of safe 
actions . 
[ 0189 ] FIG . 13 is a flow diagram 1300 illustrating filtering 
a list of one or more determined actions against a list of safe 
actions , according to embodiments of the system described 
herein . Other embodiments of filtering a list of one or more 
determined actions against a list of safe actions , for example , 
variations of the processing illustrated by the flow diagram 
1300 , are possible and are intended to fall within the scope 
of the invention . 
[ 0190 ] In a step 1302 , it may be determined whether there 
is a next ( e.g. , first ) action in the ranked list . If it is 
determined in the step 1302 that there is not a next action in 
the ranked list ( i.e. , all actions in the action list have been 
processed ) , then processing is complete . Otherwise , control 
transfers to a step 1304 where it is determined whether a 
next action is in a safe list . The safe list may have been 
previously generated , e.g. , manually by a practitioner , group 
of practitioners or organization , and may have been provided 
in an external source . 
[ 0191 ] If it is determined in the act 1304 that the next 
action is in the safe list , then control transfers to a step 1306 
where the next action is kept in the action list ; otherwise , 
control transfers to a step 1308 where the next action is 
removed . Following either the step 1306 or the step 1308 , 
control transfers back to the step 1302 for another iteration . 
[ 0192 ] In some embodiments , in addition to , or as an 
alternative to , applying a safe list , the list of actions may be 
filtered against a list of unsafe ( e.g. , clinically unsafe ) 
actions , which may involve applying similar ( but converse ) 
actions as described above with respect to a safe list of 
actions . 
[ 0193 ] As described elsewhere herein ( e.g. , in connection 
with the step 514 of the flow diagram 500 ) , determining 
interventions may include detecting irregularities of health 
metric values and determining one or more interventions 
based on detecting irregularities . FIG . 14 is a flow diagram 
1400 illustrating detecting irregularities of health metric 
values , and taking action based on the detection , according 
to embodiments of the system described herein . Other 
embodiments of detecting irregularities of health metric 
values , and taking action based on the detection , for 
example , variations of the processing illustrated by the flow 
diagram 1400 , are possible and are intended to fall within 
the scope of the invention . An irregularity may mean that : 
the person from whom health metric values were detected is 
not the recipient ; one or more components of the health 
device are not working properly ; and / or there has been a 
significant , perhaps dangerous , change in a health condition 
of the recipient . 
[ 0194 ] In a step 1402 , one or more first detected health 
metric values of a recipient may be detected . Such values 
may be detected during multiple performances of the step 
508 as part of performance of the processing illustrated by 
the flow diagram 500. From the first detected metric values , 
a baseline for the health metric values ( e.g. , blood pressure , 
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blood glucose levels , heart rate , weight , body mass index 
( BMI ) , cholesterol levels , triglyceride levels , etc. ) may be 
established . The baseline values may be recorded as part of 
the recipient data 303 and / or the health data model 304 . 
[ 0195 ] In a step 1406 , one or more second health metric 
values may be detected , for example , as part of a later 
performance of the step 508. In a step 1408 , it may be 
determined whether any of the one or more second health 
metric values constitute an irregularity , for example , as part 
of performance of the step 514 of the processing illustrated 
by the flow diagram 500. For example , for one or more 
health metrics , the second values of the health metrics may 
be compared to the respective baseline values for the health 
metrics . If a calculated difference ( e.g. , an absolute or 
percentage difference ) is above a certain threshold , it may be 
determined to constitute an irregularity . A calculated differ 
ence below a threshold may be interpreted to not constitute 
an irregularity . For example , a weight loss threshold of 20 % 
over a predetermined period of time may be defined ( e.g. , in 
a rule ) such that a loss of 20 % or more ( e.g. , 40 % body ) of 
weight over the predetermined period of time may be 
deemed an irregularity , whereas a loss of less than 20 % ( e.g. , 
5 % ) may not be deemed an irregularity . 
[ 0196 ] Determining an irregularity may involve consider 
ing factors other than the differences in health metric values , 
including , for example : the time period over which the 
values were detected ; a rate of change over a time period ; 
and context and conditions during which the values were 
detected ( e.g. , hot summer day ; during or immediately after 
strenuous exercise or other activity ; immediately following 
a meal ; during daytime ; while asleep ) . For example , a 40 % 
increase in heartrate from a baseline heartrate may not be 
significant if detected immediately following a kick - boxing 
session , but may be considered an irregularity if detected 
while the recipient has been at rest for a certain period of 
time . These contextual values may be detected by a health 
device or entered into the health device by a recipient in 
connection with the health metric values being detected . 
[ 0197 ] If it is determined in the step 1408 that there is an 
irregularity , then one or more actions to take may be 
determined ( e.g. , as part of performance of the step 514 ) , and 
in a step 1410 the one or more actions may be taken . The one 
or more actions may include communicating the irregularity 
to one or more entities including , for example , the recipient 
( e.g. , on the health device or to another device and / or contact 
for the recipient ) , the caregiver of the recipient ; a practitio 
ner ; a healthcare organization ; etc. Communicating the 
irregularity may alert the one or more entities to the possi 
bilities that : someone other than the recipient is using the 
health device ; the health device ( e.g. , one or more sensors 
thereof ) is not working properly ; there has been a significant , 
potentially dangerous , change in a health condition of the 
recipient . The communications of the irregularity may take 
any of a variety of forms , including any of the communi 
cation and / or media types described herein . For example , a 
visual and / or audial alarm ( e.g. , a blinking light , repeating 
beep ) may be displayed or played , respectively , on the health 
device ; and / or a high priority notification may be sent to a 
physician . 
[ 0198 ] Various embodiments discussed herein may be 
combined with each other in appropriate combinations in 
connection with the system described herein . Additionally , 
in some instances , the order of steps in the flowcharts , flow 
diagrams and / or described flow processing may be modified , 

where appropriate . Furthermore , various aspects of the sys 
tem described herein may be implemented using software , 
firmware , hardware , a combination of software , firmware 
and / or hardware and / or other computer - implemented mod 
ules or devices having the described features and performing 
the described functions . 
[ 0199 ] Software implementations of the system described 
herein may include executable code that is stored on one or 
more computer readable media and executed by one or more 
processors . Each of the one or more computer readable 
media may be non - transitory and include a computer hard 
drive , ROM , RAM , flash memory , portable computer stor 
age media such as a CD - ROM , a DVD - ROM , a flash drive , 
an SD card and / or other drive with , for example , a universal 
serial bus ( USB ) interface , and / or any other appropriate 
tangible or non - transitory computer readable medium or 
computer memory on which executable code may be stored 
and executed by a processor . The system described herein 
may be used in connection with any appropriate operating 
system . 
[ 0200 ] As used herein , an element or operation recited in 
the singular and preceded with the word “ a ” or “ an ” should 
be understood as not excluding plural elements or opera 
tions , unless such exclusion is explicitly recited . References 
to “ one ” embodiment or implementation of the present 
disclosure are not intended to be interpreted as excluding the 
existence of additional embodiments that also incorporate 
the recited features . Furthermore , a description or recitation 
in the general form of “ at least one of [ a ] , [ b ] or [ c ] , ” or 
equivalent thereof , should be generally construed to include 
[ a ] alone , [ b ] alone , [ c ] alone , or any combination of [ a ] , [ b ] 
and [ c ] . In addition , use of a an ordinal term , e.g. , “ first , " 
“ second ” or the like , to qualify a term for an item having 
multiple instances of the same name does not necessarily 
indicated a priority , precedence or temporal order between 
the instances unless otherwise indicated , but rather such 
ordinal terms may be used merely to distinguish between the 
separate instances . 
[ 0201 ) Other embodiments of the system described herein 
will be apparent to those skilled in the art from a consider 
ation of the specification or practice of the system disclosed 
herein . It is intended that the specification and examples be 
considered as exemplary only , with the true scope and spirit 
of the invention being indicated by the following claims . 

1. - 115 . ( canceled ) 
116. A method of providing to a person a health service for 

a health condition , comprising : 
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 perfor 
mance of the health service ; 

determining , based on the initial values , baseline values of 
the health metrics for the person ; 

receiving , 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 . 

117. The method of claim 116 , further comprising : 
if it is determined that the additional value represents an 

irregularity with respect to the baseline values , com 
municating the irregularity to a provider of the health 
service . 
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118. The method of claim 116 , further comprising : 
if it is determined that the additional value represent an 

irregularity with respect to the baseline values , com 
municating the irregularity to an operator of the mobile 
health device . 

119. The method of claim 118 , further comprising : 
receiving input from the operator through a user interface 

of the mobile health device to address the irregularity . 
120. The method of claim 116 , further comprising : 
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 represents an 
irregularity with respect to the baseline values . 

121. The method of claim 120 , further comprising : 
if the remote device determines that the additional value 

represent an irregularity with respect to the baseline 
values , the remote device communicating the irregu 
larity to an operator of the mobile health device , 
wherein the mobile health device receiving the addi 
tional value , determining whether the additional value 
represents an irregularity , and communicating the 
irregularity are performed in real - time . 

122. The method of claim 116 , wherein determining 
baseline values of the health and determining whether the 
additional value represents an irregularity are performed by 
the mobile health device . 

123. A system for providing a health service to a person 
for a health condition , the stem comprising : 

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 correspond 
ing to at least one of the health metrics , and determines 
whether the additional value represent an irregularity 
with respect to the baseline values for the person . 

124. The system of claim 123 , wherein if it is determined 
that the additional value represents an irregularity with 
respect to the baseline values , the irregularity is communi 
cated to a provider of the health service . 

125. The system of claim 123 , wherein if it is determined 
that the additional value represents an irregularity with 
respect to the baseline values , the irregularity is communi 
cated to an operator of the mobile health device . 

126. The system of claim 125 , wherein input from the 
operator is received through a user interface of the mobile 
health device to address the irregularity . 

127. The system of claim 123 , wherein the mobile health 
device communicates the initial values and the additional 
value to a remote device remotely coupled to the mobile 
health device and wherein the remote device determines the 
baseline values and determines whether additional value 
represent an irregularity with respect to the baseline values . 

128. The system of claim 127 , wherein if the remote 
device determines that the additional value represent an 

irregularity with respect to the baseline values , the remote 
device communicates the irregularity to an operator of the 
mobile health device . 

129. The system of claim 128 , wherein the mobile health 
device receiving the additional value , determining whether 
the additional value represent an irregularity , and commu 
nicating the irregularity are all performed in real - time . 

130. Non - transitory computer - readable media having 
software stored thereon for providing a person with a health 
service for a health condition , the software comprising : 

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 asso 
ciated 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 
corresponding to at least one of the health metrics ; 
and 

executable code that determines whether the additional 
value represents an irregularity with respect to base 
line values for the person . 

131. The non - transitory computer - readable media of 
claim 130 , the software further comprising : 

executable code that , if it is determined that the additional 
value represents an irregularity with respect to the 
baseline values , communicates the irregularity to a 
provider of the health service . 

132. The non - transitory computer - readable media of 
claim 130 , the software further comprising : 

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 . 

133. The non - transitory computer - readable media of 
claim 132 , the software further comprising : 

executable code that receives input from the operator 
through a user interface of the mobile health device to 
address the irregularity . 

134. The non - transitory computer - readable media of 
claim 130 , the software further comprising : 

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 deter 
mine the initial values and to determine whether the 
additional value represent an irregularity with respect 
to the baseline values . 

135. The non - transitory computer - readable media of 
claim 134 , the software further comprising : 

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 , wherein receiving the values , 
determining whether the additional values represent an irregularity , and communicating the irregularity are 
performed in real - time . 

136. - 150 . ( canceled ) 


