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57 ABSTRACT 
(75) Inventors: Charles R. Brynelsen, Menlo Park, ( ) 

CA (US); Mace Volzing, Campbell, Feedback systems and methods communicate implanted sen 
CA (Us); Rose Province’ San Jose, sor-based feedback signals to promote behavior modi?ca 
CA S . M-k H d S t tions that ameliorate obesity and other eating disorders. The 

(U )’ l e 6 man’ am Oga’ system and methods described may also be apphcable to any 
CA (Us) treatment in Which presenting feedback regarding patients’ 

eating and exercise habits is desired. The present invention 
(73) Assignee? IIltFaPace, Inc” Mountain vleW, provides a method and system for treating a patient by col 

CA (Us) lecting ingestion and exercise information about the patient 
from an implanted sensor and communicating the collected 

. information to the patient, his or her physician and/or other 
(21) Appl' NO" 12/754,435 health care providers. In some embodiments, stimulation of 

the patient’s stomach is also provided to reduce caloric intake. 
(22) Filed? APF- 5: 2010 In some embodiments, the collected data is transmitted to a 

central server. Further embodiments may provide access to 
Related US Application Data additional information in conjunction With the collected 

patient information, such as a calorie database, an exercise 
(60) Provisional application No. 61/ 166,636, ?led on Apr. planner, and so forth, With the data optionally being used 

3, 2009, Within a social netWorking system. 
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FEEDBACK SYSTEMS AND METHODS FOR 
COMMUNICATING DIAGNOSTIC AND/OR 
TREATMENT SIGNALS TO ENHANCE 

OBESITY TREATMENTS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t under 35 
USC 119(e) ofU.S. Provisional Application No. 61/166,636 
?ledApr. 3, 2009; the full disclosure of Which is incorporated 
herein by reference in its entirety. 
[0002] The subject matter of the present application is also 
related to the following applications: US. application Ser. 
No. 12/145,430 ?led Jun. 24, 2008, US. application Ser. No. 
10/950,345 ?led Sep. 23, 2004 (Allowed), and US. Applica 
tion No. 61/122,315 ?led Dec. 12, 2008; all of Which are 
herein incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0003] Since the mid-seventies, the prevalence of obesity 
has increased sharply for both adults and children. These 
increasing rates raise concern because of their implications 
for Americans’ health. Being overWeight or obese may 
increase the risk of many diseases and health conditions, 
including: hypertension, dyslipidemia (for example, high 
total cholesterol or high levels of triglycerides), type 2 diabe 
tes, coronary heart disease, stroke, gallbladder disease, 
osteoarthritis, sleep apnea and respiratory problems, and 
some cancers (such as endometrial, breast, and colon). 
[0004] Obesity and its associated health problems have a 
signi?cant economic impact on the US. health care system. 
Medical costs associated With excess Weight and obesity may 
involve direct and indirect costs. Direct medical costs may 
include preventive, diagnostic, and treatment services related 
to obesity. Indirect costs relate to morbidity and mortality 
costs. Morbidity costs are de?ned as the value of income lost 
from decreased productivity, restricted activity, absenteeism, 
and bed days. Mortality costs are the value of future income 
lost by premature death. 
[0005] Many therapies are currently being investigated for 
treatment of obesity and diseases associated With obesity. To 
date, the Widely used obesity treatments have not been shoWn 
to be ideal, particularly for those afflicted with severe obesity. 
The approaches that have been proposed range from lifestyle 
coaching to major surgical therapies. Unfortunately, patient 
compliance and the accuracy With Which patients report their 
oWn activities can signi?cantly limit the effectiveness of 
coaching and support groups. While surgical approaches can 
limit the capacity of the patient’s food intake over a set 
amount of time regardless of compliance, quite severe surgi 
cal modi?cations may have to be imposed to achieve the 
desired result. NotWithstanding that, as a group, obese 
patients may be highly motivated to ?nd a solution to help 
them lose Weight and to improve their health, obese individu 
als Will often exhibit behavior Which circumvents or limits the 
e?icacy of therapies so that effective surgical approaches may 
have to signi?cantly restrict gastrointestinal function, While 
more moderate approaches may not achieve the desired 
results. Nonetheless, improved aWareness of obesity’s role in 
increasing the incidence of other serious health issues is con 
tributing to overWeight consumers’ desire to take a more 
active role in the management of their Weight, lifestyle and 
health. 
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[0006] Therefore, it Would be desirable to provide devices, 
systems and methods that can effectively promote behavior 
modi?cation of patients suffering from obesity and other 
eating disorders. It Would also be desirable to provide ser 
vices that Wouldhelp increase a patient’s perception of satiety 
and reduce caloric intake. It Would also be desirable to pro 
vide improved assessment of a patient’s actual behavior. Ide 
ally, such a system Would provide a patient, his or her physi 
cian, a lifestyle coach, support group, and/or other caregivers 
access to the information collected about the patient’s eating 
and exercise habits for use in monitoring the patient’s 
progress and so as to present actual behavior-based informa 
tion to the patient for effective behavior modi?cation and 
greater success in achieving Weight loss or health goals. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention relates to feedback systems 
and methods for modifying volitional behavior by a patient, in 
exemplary embodiments by communicating diagnostic and/ 
or treatment signals to enhance obesity treatments. Although 
embodiments of the invention make speci?c reference to 
treatment for obesity, the system and methods described 
herein may be applicable to other treatments seeking patient 
behavior modi?cation, and particularly eating disorders and 
other disorders in Which presenting feedback regarding 
patients’ actual eating and/or exercise habits is desired. 
Embodiments of the present invention provide a method and 
system for treating a patient by collecting ingestion and exer 
cise information about the patient from an implanted sensor 
and presenting the sensor-based information to the patient, 
his or her physician, members of a support group, and/or other 
health care providers. The presentation of the information 
may include graphically or verbally communicating the 
information to the patient using an automated graphical or 
audio output, and/or the information can be communicated to 
a health coach such as a physician, lifestyle coach, or other 
support group member Who then communicates to the patient. 
Hence, the sensor-based information can provide accurate 
and reliable behavior-modi?cation feedback to the patient. In 
some embodiments, stimulation of the patient’s stomach is 
also provided to reduce caloric intake, With or Without pre 
sentation of information regarding that stimulation to the 
patient. In some embodiments, the collected data is transmit 
ted to a central server or centraliZed data collection mecha 
nism via a telecommunication system. Further embodiments 
may provide access to additional information in conjunction 
With the collected patient information, such as a calorie data 
base, an exercise planner, and so forth. In many embodiments, 
implanted sensor-based information may be accessed via a 
server by any member of a group having an appropriate per 
mission granted by the patient in Which the sensor is 
implanted. Hence, exemplary systems may employ aspects of 
social netWorking to enhance the e?icacy of the feedback 
provided to a patient, thereby taking advantage of the rela 
tionships Within the netWork to improve the health of the 
patient. 
[0008] In a ?rst aspect, embodiments of the present inven 
tion provide a method of treating a patient. The method 
includes implanting a device in the body of the patient, Where 
the implanted device includes at least one sensor. Patient data 
is collected With the sensor(s) in response to ingestion by the 
patient and in response to activity by the patient. The patient 
data is analyZed to determine ingestion and activity informa 
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tion about the patient, and the ingestion and activity informa 
tion is presented so as to promote healthy behavior by the 
patient. 
[0009] The ingestion and activity information Will typically 
comprise eating and exercise information, respectively. 
Along With the eating and exercise information, drinking 
information and sleep information may also be provided 
through the analysis of the patient data. In some embodi 
ments, the eating and exercise information is presented 
graphically and/or verbally by a data processing system to a 
data system user, Who may be the patient or a health coach of 
the patient. Remote access to the information may also be 
provided, optionally via the internet or another telecommu 
nication system. 

[0010] In some embodiments, the step of presenting the 
eating and exercise information includes presenting a graphi 
cal display of the information. 

[0011] In some embodiments, the step of presenting the 
eating and exercise information includes displaying the infor 
mation via a Website. The method may also include accepting 
self-reported data input to the Website by the patient (often per 
a prompt generated in response to signals from the sensor), 
analyZing the patient input data in conjunction With the sensor 
patient data, and presenting the analysis to a user. 

[0012] In some embodiments, the implanted device 
includes stimulation circuitry for providing therapeutic 
stimulation to the patient. The stimulation may optionally be 
applied to tissues of the patient Without presenting stimula 
tion information and/or otherWise communicating to the 
patient regarding the stimulation. Alternative embodiments 
may include presenting stimulation information along With 
the other information presented to the patient. 
[0013] In some embodiments, the eating and exercise infor 
mation is provided to at least one of the patient, a physician of 
the patient, a nutritionist of the patient, a member of a support 
group to Which the patient belongs, or another health coach of 
the patient so as to facilitate feedback to the patient regarding 
his or her actual eating and exercise behavior to help modify 
the actual behavior toWard a healthy behavior. 

[0014] In a second aspect, embodiments of the present 
invention provide a system for providing feedback to treat a 
patient. The system includes an implantable sensor adapted to 
be coupled to the stomach of the patient; a Wireless transmit 
ter coupled to the sensor; a home monitor comprising a pro 
cessor, a storage medium, and transmitting/receiving cir 
cuitry. A remote server is also provided, and the home 
monitor is in communication With the sensor and the server 
via the transmitting/receiving circuitry and is con?gured to 
receive patient sensor-based food ingestion and/or activity 
data from the sensor and transmit the patient data to the server. 

[0015] In some embodiments, the Wireless transmitter 
transmits sensor data to the home monitor When the patient is 
Within a proximal distance of the home monitor. The proxi 
mal distance may be less than about 30 feet or less than about 
20 feet, so that the telemetry betWeen the patient and the home 
monitor may be effective at a range of from 0 to 30 feet. 

[0016] In some embodiments, the server or centraliZed data 
collection mechanism comprises a tangible medium embody 
ing machine-readable instructions for analyZing the patient 
data received from the home monitor and for communicating 
analysis results to the patient or another user. The server may 
be con?gured to communicate the analysis results to the user 
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via at least one of an email, a text message, a phone call, or a 
Web page. The analysis results may include healthy behavior 
goal success rates. 
[0017] In some embodiments, the system also includes 
patient stimulation circuitry that is Wirelessly coupled to the 
home monitor, Where the circuitry is adapted to be implanted 
in the patient. The patient stimulation control may optionally 
be remotely reprogrammed using the telemetry betWeen the 
home monitor and the implanted device, and using internet 
connectivity of the home monitor (or an associated com 
puter). 
[0018] In some embodiments, the home monitor is also 
con?gured to receive data from at least one of an electronic 
scale, a glucose monitor, a telephone, an image capture 
device, or a personal digital assistant. The home monitor may 
optionally comprise or be incorporated into a personal com 
puter, a smart phone, or the like. 
[0019] In a third aspect, embodiments of the present inven 
tion provide a method of communicating patient diagnostic 
and treatment information. The method includes obtaining 
sensor data from at least one sensor implanted in a patient, 
Where the sensor data is collected by the sensor(s) at intervals 
over a period of time. The sensor data is presented to a user via 
a graphical interface so as to promote sensor-based behavior 
modi?cation of the patient. 
[0020] In some embodiments, the method includes accept 
ing patient-input data and presenting the patient-input data 
along With the sensor data. The method may further include 
comparing the patient-input data With the sensor data and 
presenting comparison information to the user. 
[0021] In some embodiments, the sensor data includes 
ingestion information and/or activity-level information. 
[0022] In some embodiments, the graphical interface is 
con?gured to alloW the user to customiZe the presentation of 
the sensor data. 

[0023] In some embodiments, the graphical interface is 
con?gured to display at least one of a calorie database, a 
calorie counter, a packaged food database, meal preparation 
support, an activity diary, an exercise guide and planner, a 
Weight tracking log, a body-mass index calculator, activity 
reports, meal frequency and duration reports, and a message 
center. 

[0024] In some embodiments, the graphical interface may 
be a secure Website. The Website may be con?gured to alloW 
the user to input information. 
[0025] In a fourth aspect, embodiments of the present 
invention provide a system for treating a patient. The system 
includes an implantable device that has at least one sensor 
Where the device is con?gured to collect patient data With the 
sensor(s) in response to ingestion by the patient and in 
response to exercise by the patient When the device is 
implanted in a patient body. The system also includes a pro 
cessor that may be coupled to the implantable device so as to, 
in response to the patient data, analyZe the patient data to 
determine sensor-based ingestion information and sensor 
based exercise information about the patient. The system 
further includes a user interface coupled to the processor that 
communicates the sensor-based eating and exercise informa 
tion so as to provide behavior modifying feedback to the 
patient. 
[0026] In yet another aspect, the invention provides a 
method of treating an eating disorder of a patient. The method 
comprises implanting a sensor in a body of the patient. A 
group is identi?ed using permission obtained from the patient 
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to add members to the group. Information that is generated 
using sensor signals from the sensor is uploaded to a server, 
With the information corresponding to sensed ingestion and/ 
or exercise of the patient. In response to permission data 
regarding the group, message data is transmitted from the 
server or centralized data collection mechanism to a device 

associated With a member of the group. The message data is 
generated using the uploaded information. A message is pre 
sented to the member in response to the message data. The 
message is con?gured to promote the member interacting 
With the patient, and speci?cally so as to encourage healthy 
behavior by the patient. 
[0027] In many embodiments, the patient Will be prompted, 
in response to sensor signals from the sensor, to enter at least 
a portion of the information. The prompt may be delivered via 
a device associated With the patient, With the patient entering 
the information into the device so that the information can be 
uploaded to the server or centraliZed data collection mecha 
nism. For example, the device may comprise a personal com 
puter or smart phone, and the device may inform the patient 
that the sensor has indicated an eating event has taken place. 
The prompt may request that the patient specify one or more 
servings that have been ingested, including their content, siZe, 
and so forth. Alternatively, the prompt may indicate that the 
patient has had a heightened activity level and requesting that 
the patient specify any exercise performed. 
[0028] In many embodiments, the message Will comprise a 
positive reinforcement message so as to promote the member 
of the group contacting the patient to encourage a continua 
tion of health-bene?ting behavior by the patient. The server or 
centraliZed data collection mechanism may, for example, 
transmit message data that generates such a positive rein 
forcement message in response to the sensor indicating that 
eating events have been limited to those associated With an 
ingestion goal, such as eating only at appropriate meal times. 
Positive reinforcement messages may also be initiated in 
response to exercise activity meeting or exceeding an exercise 
goal. Some positive reinforcement messages may be gener 
ated in response to a quantitative measurement of the patient 
indicating that a Weight related goal has been achieved. 
[0029] For example, the patient may have undergone a 
change in Weight of at least 5 kilograms, or the patient may 
have maintained a desired Weight for a desired amount of 
time. As changes in Weight may appear a relatively long time 
after initiation of improvements in life style, alternative quan 
titative measurements may include a change in a siZe mea 
surement of the patient (such as a reduction in a dress siZe, a 
circumference of the Waist, arms, or legs, a change in an 
exercise performance, or the like. Preferably, the message 
Will be transmitted to the group member Within tWo days of 
events sensed by the sensor, or of the quantitative measure 
ment. Transmission of the message may optionally be much 
more immediate, such as Within a day of the sensed event, 
Within an hour of the sensed event, Within ?fteen minutes of 
the event, in near-real time, or the like. 

[0030] In other embodiments, the message may comprise a 
negative reinforcement message seeking to have a member of 
the group discourage unhealthy behavior by the patient. The 
server or centraliZed data collection mechanism Will typically 
transmit this negative reinforcement message data in 
response to and Within tWo days of eating events sensed by the 
sensor exceeding an ingestion goal, and/or Within tWo days of 
exercise activity sensed by the sensor being beloW an exercise 
goal. Transmission of the negative reinforcement messages 
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may again be much more immediate, such as Within a day of 
the sensed event, Within an hour of the sensed event, Within 
?fteen minutes of the event, in near-real time, or the like. 
Alternative messages may be sent that are time based instead 
of being based on triggered events. As an example a reminder 
message may be transmitted at the end of the Work Week With 
suggested activities and menu items for the Weekend, or an 
inspirational message could be sent each day. 
[0031] In many embodiments, the patient Will belong to a 
support group of patients having implanted sensors. In such 
embodiments, additional messages may be transmitted to the 
patient regarding the sensed data from another member of the 
group. For example, in an obesity support group in Which 
more than one member has an implant that can sense inges 
tion and/or exercise, one member having an implant may 
receive messages regarding sensed data from an implant of 
another member. This alloWs the support group members to 
encourage each other toWard healthy behavior, and to dis 
courage each other aWay from excessive eating, failure to 
meet exercise goals, or the like. 

[0032] In many embodiments, the message Will comprise 
information about ingestion, and may identify sensor-based 
eating events of the patient. The message may comprise infor 
mation about exercise, and may identify sensor-based exer 
cise activities of the patient. 
[0033] In many embodiments, an ingestion and/ or exercise 
goal may be generated in response to input from the patient. 
The goal may be compared to eating information and/or exer 
cise information so as to generate comparison data. The com 
parison data may be transmitted to a member of the group so 
as to encourage the member to help increase alignment 
betWeen the behavior of the patient and the goals. This may 
involve modifying the behavior of the patient, and/or modi 
fying the near term, interim, or long term goals of the patient 
toWard a more achievable level. Hence, interactive goal devel 
opment may be promoted Within the group. Group or team 
goals may also be developed, With the team including mul 
tiple Weight loss members of the group. Messages may also 
include input from (and/ or be sent in response to input from) 
a physician or other healthcare provider. 

[0034] In another aspect, the invention provides a method 
for treating an eating disorder of the patient. The patient has 
an implanted sensor, and the method includes receiving 
uploaded information regarding ingestion and/ or exercise of 
the patient With a server or centraliZed data collection mecha 
nism. The information is generated using sensor signals from 
the sensor. In response to permission data, message data is 
transmitted from the server or centraliZed data collection 
mechanism to a device associated With a member of a group. 
The group is identi?ed using permission obtained from the 
patient. The message data is generated using the information 
and is con?gured so as to induce the device to present a 
message to the member of the group. The message promotes 
the member providing encouragement for the patient, With 
the encouragement urging the patient toWard healthy behav 
ior. 

[0035] In another aspect, the invention provides a system 
for treating an eating disorder of a patient. An implantable 
sensor generates sensor signals in response to eating events, 
and/or in response to exercise activity of the patient When the 
sensor is implanted. A server or centraliZed data collection 
mechanism is couplable to the sensor and to a patient device, 
typically via a home monitor, a handheld device such as a 
smart phone or personal digital assistant, or the like. The 
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server or centralized data collection mechanism is con?gured 
to transmit message data to a device associated With a mem 

ber of a group. The patient inputs permission alloWing mem 
bers to be added to the group, and message data is generated 
in response to the sensor signals. The message is transmitted 
per the permission. The message data induces the device 
associated With the member of the group to present a message 
to that member. The message is con?gured to promote the 
member urging healthy eating and/ or exercise behavior by the 
patient. 
[0036] In yet another aspect, the invention provides a sys 
tem for treating a plurality of patients. Each patient has an 
associated device and an implanted sensor generating sensor 
signals. The system comprises a server or centraliZed data 
collection mechanism coupleable to the sensors and the 
patient devices. The server or centraliZed data collection 
mechanism is con?gured to transmit message data to the 
device associated With a ?rst patient, the message data being 
generated in response to the sensor signals from a second 
patient. Optionally, the server or centraliZed data collection 
mechanism may similarly transmit additional message data to 
the device associated With the second patient, With the addi 
tional message data being generated in response to the sensor 
signals from the ?rst patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 illustrates an embodiment of a treatment 
system of the present invention. 
[0038] FIGS. 2A-2C shoW interfaces for presenting patient 
information according to embodiments of the present inven 
tion. 

[0039] FIGS. 3A-3D illustrates treatment methods accord 
ing to embodiments of the present invention. 
[0040] FIGS. 4A and 4B illustrate communication methods 
according to embodiments of the present invention. 
[0041] FIG. 5 illustrates a method for prompting a patient 
having an implanted sensor to enter additional information 
regarding sensed ingestion and/or exercise. 
[0042] FIG. 6 illustrates message data sent to a patient via a 
smart phone associated With the patient so as to provide 
feedback on ingestion and exercise and promote healthy 
behavior by the patient. 
[0043] FIG. 7 illustrates an alternative embodiment of a 
treatment system for a group of patients belonging to a sup 
port group, in Which information based on implanted sensor 
data can be shared With group members, at least some of the 
members having been granted permission to receive the infor 
mation by an associated patient. 
[0044] FIG. 8 is a screen shot shoWing dashboard informa 
tion and functions from Which a patient can grant, modify, or 
remove permission of a member of a support group to receive 
information based on a sensor implanted in the patient, as 
Well as providing access to communication With other group 
members, messages regarding sensor-based information 
from other group members, and the like. 
[0045] FIG. 9 is a screen shot shoWing a page Which 
prompts a patient to provide information regarding ingestion 
in response to sensor-based information. 

[0046] FIG. 10 is a screen shot shoWing summary informa 
tion regarding ingestion events and activity levels for a 
patient. 
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[0047] FIG. 11 schematically illustrates an alternative 
implanted system including a gastric band for gastrointestinal 
constriction and a sensor for detecting ingestion. 

DETAILED DESCRIPTION OF THE INVENTION 

[0048] The present invention relates to feedback systems 
and methods for communicating implanted sensor-based 
information so as to affect behavior modi?cation for eating 
disorders. Although embodiments of the invention make spe 
ci?c reference to a treatment for obesity, the system and 
methods described herein may be applicable to any treatment 
in Which presenting feedback regarding patients’ eating and/ 
or exercise habits is desired. 

[0049] Embodiments of the present invention collect infor 
mation regarding the patient’s eating and exercise habits via 
one or more sensors implanted Within the body of the patient 
or one or more sensors externally coupled or attached to the 

patient’s body. This information can then be revieWed by a 
clinician during o?ice visits and used in coaching the patient. 
Coaching may include helping the patient to make healthy 
lifestyle choices, such as speci?cally encouraging the patient 
to decrease his or her caloric intake While increasing his or her 
caloric expenditure and receiving adequate, good-quality 
sleep, since indirectly sleep in?uences a patient’s desire to eat 
and the manner in Which the ingested food is metaboliZed. 
Compliance With physician advice may be loW in obese 
patients and caloric intake is often under-reported While 
caloric expenditures are often over-reported. Although even 
tually Weight gain or loss by a patient Will indicate the accu 
racy of the patient’s reporting, the objective monitoring sys 
tems provided herein Will signi?cantly improve many 
patients’ ability to acknoWledge their actual behavior, to iden 
tify elements of their behavior that can be changed to improve 
health, and to effect incremental changes toWard achieving 
long term health goals. While scales are lagging indicators of 
actions that lead to Weight loss or gain, the present invention 
includes leading indicators of actions that lead to Weight loss 
or gain. The advantage of a leading indicator is that a person, 
eg a patient, can adjust to data changes as they are occurring; 
this Will likely result in a better Weight loss outcome than With 
a lagging indicator. The systems and methods described 
herein may identify eating and other behaviors Which the 
patient is not aWare of (including night-time eating and the 
like). These systems and methods may also improve the cor 
relation betWeen positive patient behavior and bene?cial 
positive reinforcement, and decrease deleterious correlations 
betWeen negative patient behavior (such as under-reporting of 
actual ingestion, over-reporting activity levels, and the like) 
With misguided positive reinforcement. Such improvements 
may be particularly effective at promoting and/ or maintaining 
healthy activities When ultimate health goals remain distant. 
[0050] The sensor and feedback system of the present 
invention is not subject to the reporting bias of the patient, 
thus presenting an objective vieW. In addition, embodiments 
of the present invention alloW data to be collected tWenty-four 
hours per day, seven days per Week, Which provides an accu 
rate record of the patient’s behavior Without dependence upon 
the patient’s memory or commitment to the eating and exer 
cise tracking process. Some embodiments may sense and/or 
restrict caloric intake, such as using a band implanted around 
the stomach so as to constrict ?oW along the gastrointestinal 
tract, a gastric balloon in?ated Within the stomach, any other 
ingestion restricting device, or the like. 
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[0051] In still other embodiments, the present invention 
also provides stimulation of the stomach to reduce caloric 
intake. 

[0052] Embodiments of the invention provide a system that 
accesses the data collected by the implanted system remotely. 
The system is then accessible by the patients and/or the 
patients’ health coaches to support the patient in achieving 
their Weight reduction goals. The automated availability of 
behavior modi?cation feedback, shortened time betWeen 
“coaching sessions” and increased accuracy of the sensor 
data Will improve outcomes for the patients. 

[0053] In some embodiments, the invention may employ 
aspects of social networking systems, With sensor-based 
information that has been generated using signals from an 
implanted sensor often being available to one or more mem 

bers of a group. The group may, at least in part, be de?ned by 
the patient giving permission to particular individuals. Other 
members of the group (such as the patient and a supervising 
physician) may be de?ned When the group is ?rst organiZed. 
Many patients having implanted sensors may join a mutual 
support group of patients, With sensor-based data being 
shared betWeen the implant recipients. Advantageously, these 
systems may alloW patients to receive feedback Within a 
relatively short time after exhibiting behavior that is sensed 
by the sensor, preferably Within tWo days of the sensor iden 
tifying an eating event or activity level, and ideally Within one 
day of the behavior. Using telemetry-based communication 
betWeen the implanted device and a home monitor (or other 
intermediate device), some embodiments may alloW daily 
uploads, and/or send messages to a smart phone or personal 
digital assistant (PDA) in near real time, so as to support the 
patient at a time of need When eating, to help the patient avoid 
self-defeating behaviors When they are likely to take place as 
Well as reinforce the bene?cial behaviors When they occur. 
This signi?cant shortening of the time delay betWeen patient 
behavior and relationship-based feedback to the patient may 
provide signi?cant advantages over feedback provided 
through monthly, quarterly, or annual appointments With a 
dietician or physician. Nonetheless, communication 
enhancement described herein may provide increased e?i 
cacy for alternative embodiments that rely on uploading of 
patient data during such routine appointments. 
[0054] To facilitate the relationships employed for implant 
patient feedback, embodiments of the invention may make 
use of aspects of Web-2.0 systems such as FaceBookTM social 
netWorking systems and methods, MySpaceTM social net 
Working systems and methods, Linked InTM social netWork 
ing systems and methods, or the like. Embodiments may also 
employ aspects of knoWn Weight reduction support group 
systems and methods, particularly those that are enhanced 
through electronic telecommunications such as the Weight 
Watchers.comTM Weight management portal, TheDailyPlate. 
comTM nutrition and Weight management system, and the 
like. The sensor data sharing aspects of many embodiments 
may employ systems someWhat analogous to (and/or may be 
modi?ed from) Web-enabled athletic training community 
systems such as those of TrainingPeaks.comTM and Enduran 
ceNation.usTM. Still further aspects of the invention may be 
facilitated by systems and methods that have been developed 
(and are continuing to be developed, and/ or Will be developed 
in the future) in support of Health 2.0 concepts. Hence, 
embodiments of the inventions described herein may leverage 
or be modi?ed from a variety of knoWn technologies, includ 
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ing by employing Elgg tools and solutions for creation of 
online communities as available at http://elgg.org. 

[0055] An example system 100 suitable for implementation 
of embodiments of the present invention is illustrated in FIG. 
1. In the embodiment shoWn, the system 100 comprises an 
implanted device or assembly 110 that communicates With a 
home monitor 120 via a Wireless transmitter disposed in an 
implant housing 112, such as an RF telemetry module. The 
implanted device 110 includes at least one sensor 114, a 
processor (not shoWn) and, optionally, stimulation circuitry 
116 (typically disposed in-part in housing 112, and ideally 
also including an electrode disposed along a lead body cou 
pling sensor 114 to housing 112) for providing therapeutic 
stimulation to the patient. A server or centraliZed data collec 
tion mechanism 130 communicates With home monitor 120 
via an intemet or other telecommunication system so as to 
alloW access to sensor-based data via a portal 150 and/or 
health coach Workstation 160, thereby providing sensor 
based feedback to a patient 140 (through direct presentation 
of the sensor-based information to the patient, and/ or through 
a health-coach/patient relationship). 
[0056] Each of implanted device 110, home monitor 120, 
server 130, health coach Workstation 160, and a portable 
patient device Will typically include associated data process 
ing systems, With the overall feedback system 100 combining 
their data manipulation and communication capabilities into 
an overall data architecture. Generally, the data processing 
systems included in the discreet devices of the invention may 
include at least one processor. For implantable device 110, 
this Will typically include circuitry implanted in the patient. 
Other devices of system 100 Will include circuitry external of 
the patient. Such external processor circuitry may include one 
or more proprietary processor boards, and/ or may make use 
of a general purpose desktop computer, notebook computer, 
handheld computer, smart phone, or the like. The external 
processor may communicate With a number of peripheral 
devices (and/or other processors) and these peripheral 
devices may include a data and/ or programming storage sub 
system or memory. The peripheral devices may also include 
one or more user interface input devices, user interface output 
devices, and a netWork interface subsystem to provide an 
interface With other processing systems and netWorks such as 
the Internet, an intranet, and/ or the like. Feedback system 100 
may interface With a WII FitTM gaming Device, Garmin or 
Polar Watches, external heart rate monitors or calorie 
counters, such as Bodybugg from BodyMedia, as Well as 
digital scales, blood pres sure cuffs, etc. Implanted circuitry of 
the processor system may have some of the constituent com 
ponents described above for the external circuitry as Well 
being coupled to an implanted battery or other poWer source, 
With the implanted circuitry generally employing processors, 
data and softWare storage, and Wireless communication capa 
bilities (although hard-Wired embodiments or other transcu 
taneous data transmission techniques could also be 
employed). Optionally, knoWn or proprietary rechargeable 
implantable poWer sources may be used. 

[0057] Both external and implanted memory of the devices 
of system 100 Will often be used to store, in a tangible storage 
media, machine readable instructions or programming in the 
form of a computer executable code embodying one or more 
of the methods described herein. The memory may also simi 
larly store data for implementing one or more of these meth 
ods. The memory may, for example, include a random access 
memory (RAM) for storage of instructions and data during 
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program execution, and/or a read only memory (ROM) in 
Which ?xed instructions are stored. Persistent (non-volatile) 
storage may be provided, and/ or the memory may include a 
hard disk drive, a compact digital read only memory (CD 
ROM) drive, an optical drive, DVD, CD-R, CD-RW, ?xed or 
removable ?ash memory, memory sticks, solid-state remov 
able memory, and/or other ?xed or removable media car 
tridges or disks. Some or all of the stored programming code 
may be altered after implantation and/or initial use of the 
device to alter functionality of the system. 
[0058] The functions and methods described herein may be 
implemented With a Wide variety of hardWare, software, ?rm 
Ware, and/ or the like. In many embodiments, the various 
functions Will be implemented by modules, With each module 
comprising data processing hardWare and associated soft 
Ware con?gured to perform the desired function. The mod 
ules may be largely integrated together so that a single pro 
cessor board runs a single integrated code for each device, but 
Will often be separated so that, for example, more than one 
processor board or chip or a series of subroutines or codes are 
used. Similarly, a single functional module may be separated 
into separate subroutines or be run in part on separate proces 
sor chip that is integrated With another module. Hence, a Wide 
variety of centraliZed or distributed data processing architec 
tures and/ or program code architectures may be employed 
Within different embodiments. 

[0059] The electronic circuitry of the various devices of 
system 100 communicates via RF Wired or Wireless netWork 
ing, and/ or via telecommunications linkages for coordinating 
the presentation of sensor-based feedback from implanted 
device 110 to patient 140, as Well as to monitor and facilitate 
the various operations of the devices, including sensing, 
stimulating, signal transmission, charging and/or using 
energy from a battery device for poWering the various 
devices, and the like. In some embodiments, the electronic 
circuitry of one or more of the devices includes an internal 
clock. The internal clock may also include a real time clock 
component. The internal clock and/or real time clock may be 
used to control stimulation, e.g., by stimulating or alloWing 
stimulation at a particular time of the day. The real time clock 
component may also provide a date/time stamp for detected 
events that are stored as information in a memory device, 
including sensor-based events, patient presentation events 
(such as accessing portal 150, receiving a text message, com 
municating With a health coach or group member, or the like). 
Optionally, the memory may be preserved by saving infor 
mation corresponding to an event of interest Which is saved 
along With the time/date When the event occurred. 

[0060] Sensor 114 is coupled to the stomach so as to gen 
erate signals responsive to ingestion, With the sensor ideally 
comprising at least one temperature sensor for sensing tem 
perature information from Within the stomach. The sensors 
may be located on or extend from housing 112 of implanted 
device 110 and/or the sensors may be located on or extend 
from a lead or other device. Alternatively or additionally, a 
sensor may be located separately on the stomach Wall and/or 
a sensor may be otherWise positioned elseWhere Within, 
coupled to or in communication With the patient. In some 
embodiments, data obtained from the sensor may be pre 
processed to remove noise or unWanted artifacts before it is 
analyZed. Additional sensors may be included, including an 
accelerometer and/or a heart rate sensor to measure patient 
activity or the like. The housing of implanted device 110 Will 
typically contain a battery and circuitry of the implanted 
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device, and may be similar to other knoWn implantable stimu 
lator housing structures used for heart pacemaker systems 
and the like. A suitable heart rate sensor may comprise an 
electrode or other sensor engaging the stomach Wall so as to 
receive far ?eld electric signals from the heart. Optionally, 
such a heart rate sensor may employ the same electrode as 

used to stimulate stomach tissue to inhibit ingestion, though 
separate electrodes may alternatively be used. Heart signals, 
accelerometer signals, and/or other activity sensor signals 
may, like temperature or other ingestion sensor signals, be 
recorded and processed using circuitry 116 and a processor 
122. Suitable sensors and implantable devices, as Well as 
aspects of the other devices of the devices of system 100, are 
described in (and/or may be modi?ed from those described 
in) US. patent application Ser. No. 12/145,430, ?led on Jun. 
24, 2008 and US. patent application Ser. No. 10/950,345, 
?led on Sep. 23, 2004, both of Which have previously been 
herein incorporated by reference. Processing of sensor sig 
nals so as to identify or classify ingestions events and/or 
patient activity level to be communicated by system 100 
(Which may occur partially or entirely in implanted device 
110, home monitor 120, or server or centraliZed data collec 
tion mechanism 130) may be more fully understood With 
reference to Provisional US. Patent Application No. 61/ 122, 
315, ?led on Dec. 12, 2008 and US. patent application Ser. 
No. 12/637,452, ?led on Dec. 14, 2009 Which Were also 
previously incorporated herein by reference. Still further 
approaches for processing implant-generated signals so as to 
identify and/ or classify ingestion events are described in US. 
application Ser. No. , ?led concurrently hereWith and 
entitled “Feedback Systems and Methods to Enhance 
Obstructive and Other Obestiy Treatments,” (Attorney 
Docket No. 026458-001220US), the disclosure of Which is 
also incorporated herein by reference. 
[0061] The home monitor 120 includes processor 122, a 
storage medium 124, and transmitting/receiving circuitry 126 
and is capable of interrogating the implanted system 110 (and 
of receiving sensor-based data in response) When the patient 
is Within a predetermined distance of the monitor. In some 
embodiments, this distance is approximately tWenty to thirty 
feet. The data interrogation could also be initiated by the 
patient via an input into home monitor 120 or a mobile device 
such as an iPhone® smart phone WithAbilitiTM mobile device 
softWare. The information communicated to the home moni 
tor 120 is encrypted and sent via the internet to a Health 
Insurance Portability and Accountability Act (HIPPA) and 
European Union privacy laWs compliant server or centraliZed 
data collection mechanism 130. The information is then 
accessible directly by the patient 140 or by approved medical 
personnel serving as the patient’s health coaches (optionally 
via a Workstation 160) via a secure Web site or other portal 
150. While the home monitor Will often comprise a desktop 
computer or other desktop unit poWered by a Wall plug, alter 
native systems may employ home monitors With smaller form 
factors (the home monitor optionally comprising and/or 
being similar in siZe to a notebook computer, a smart phone, 
a personal digital assistant, or the like) poWered by batteries 
or other portable poWer sources. Where Wireless phone capa 
bility is not available to a patient (such as for a patient visiting 
or living in a rural area) the home monitoring system could 
also comprise a hand held computer and a port that is con 
nected to the internet via a land-based telecommunications 
link such as via a modem and telephone connection. The 
implanted device could be interrogated through radiofre 
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quency (RF) communication With the handheld computer. 
Such a handheld computer could also be used to enter journal 
information. Placing the hand-held computer in the port 
Would alloW uploading of retrieved device data, and journal 
entries to the intemet portal. Some or all of the functionality 
of the home monitor 120 may instead be implemented using 
a portable device 170 such as a smart phone, personal digital 
assistant, or the like. Even When a home monitor 120 is 
included in the system, such portable devices Will alloW the 
patient to bene?t from communications to and/or from server 
130 When the patient is out of the house. 
[0062] The server 130 contains software embodying a 
number of algorithms that evaluate the implanted device data 
logs in comparison With goals established by the patient and 
his or her health coaches 160. Based upon the results of the 
analysis, such as Whether the goals have been met, coaching 
messages may be sent to the patient and support team for 
example via email, text message or telephone call. In alter 
native embodiments, audio, tactile, and/or tissue stimulation 
feedback may also be sent using doWnloadable ringtones 
emitted by an audio speaker in the device or communicating 
Wirelessly With a Bluetooth device in the patient’s ear, vibra 
tions of the implanted device or of a Wireless communication 
device external to the patient, such as miniature earplugs 
inserted in the patient’s ears, electrical stimulation of either a 
diaphragm to cause hiccup, or a small electrical buZZ from a 
device housing that stimulates tissue in a device pocket and 
alerts the patient. 
[0063] The messages are designed to provide encourage 
ment for positive results and positive reminders for negative 
or neutral results. This coaching feature encourages patients 
to obtain energy balance in their lives. Speci?c examples 
regarding energy expenditure include sending encouraging 
messages for meeting daily or Weekly activity goals or send 
ing patient alerts if extended periods of sedentary activity 
have occurred. With regard to caloric intake, examples 
include communicating feedback to the patient as to Whether 
eating patterns shoW adherence to the eating plan or Whether 
caloric intake is meeting daily, Weekly, or monthly goals. 
[0064] In alternative embodiments, feedback to patients 
may be administered in the form of an escroW account Where, 
if the patient meets the required goals, a certain sum of money 
is donated to a charity favored by the patient, and if the patient 
fails to reach the goals, the sum of money is donated to a cause 
or charity that the patient despises. In another alternative 
embodiment, at least a portion of the feedback to patients is 
transmitted via bene?ts and/or liabilities Within a virtual 
game, such as a virtual game character Who, for example, can 
be depicted as thriving if the patient reaches his goals, but 
becomes sickly and may die if the patient fails to reach his 
goals; in yet another embodiment, the virtual game character 
“talks” to the patient about his caloric input versus caloric 
output. The social netWorking aspect of system 100 Will be 
open to other softWare developers to adapt other games or 
technologies that can be added to the system 100. For 
example, patients utiliZing a GPS Watch could choose to 
upload their activity to the social netWorking Web site, pro 
viding recognition of their accomplishement and encourage 
ment for other patients. 
[0065] Information in the data logs from the activity and 
consumption sensors of the implanted device 110 Will also 
alloW cross-checking betWeen the patient’s activity and meal 
diary and device-detected events. If the diaried and the 
detected events do not match (such as When the sensed data 
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indicates that food Was ingested but a snack or meal Was not 
logged in the diary, or When a meal time or food intake 
quantity exceeds a logged meal), then reminders may be sent 
to the patient to enter additional information in the diaries, 
and/or to a health coach to check in With the patient. Diary 
entries may be made by a patient via multiple devices (for 
example, using a home computer When at home, a notebook 
computer When at the of?ce or traveling, and/or a Smart 
Phone While at a restaurant, or the like) and in a variety of 
different formats (including options for text diary entries, 
voice entries, photo entries taken via a digital camera or 
telephone, and the like). Although diaries for the purpose of 
calorie counting have been typically inaccurate due to lack of 
patient compliance or attention, this feedback system facili 
tates improved accuracy. In addition, alerts can be set that 
send performance summary reports to the patient’s health 
coach and/or physician, Which alloWs the health coach or 
physician to intervene When needed. The intervention could 
be in the form of extra coaching for the patient, revising of a 
Weight loss/exercise plan, reprogramming of the implanted 
device stimulation parameters, or the like. 

[0066] In embodiments of the present invention, the patient 
may be provided With a hand-held orpocket device capable of 
receiving reminders and other notices from the server or 
centraliZed data collection mechanism 130, or the reminders 
may be sent to a general purpose hand-held or pocket device 
such as a cell phone or e-mailer, optionally using an appro 
priate local user interface or other softWare resident on that 
device. A patient identi?cation and/or passWord may option 
ally be entered into the portable device to obtain patient data 
so as to prevent others from accessing sensor-based data. The 
notices transmitted to the portable device may include daily 
inspirational messages; diet and exercise education informa 
tion; and particularly feedback messages (for example, iden 
tifying positive and negative events, reached daily goals, 
missed goals, mealtime reminders, skipped meals, excessive 
meal quantities or times, and/or added meals or snacks). The 
feedback messages may be generated by algorithms con 
tained on the server 130; and/or cross-checking betWeen 
device data logs and patient reporting. In one alternative, the 
portable device Will include a help or 911-style button that is 
part of the AbilitiTM mobile device. The portable device Will 
send a text or email message to the patient’s support group in 
response to activation of the button. Such a button may be 
used When the patient determines that they need immediate 
support (for example, When they are feeling doWn or are about 
to make a negative lifestyle choice). The server Will immedi 
ately send back a series of system generated messages 
designed to support the patient until a support group member 
or a friend can contact them. 

[0067] People tend to migrate toWards the normative 
behavior of the group. In the case of obese patients, if they 
surround themselves With healthy persons, they are more 
likely to adopt their (healthy) behaviors. Thus persons may be 
included into the netWork that have positive behaviors to 
leverage this. For example, these persons may include allied 
health professionals or patients that have been successful in 
changing their lifestyle and can serve as leaders to the next 
Wave of patients coming through. In some embodiments of 
the invention, patients may be offered the option to join an 
online support group of patients With similar body mass 
indexes (BMI) Who have similar attributes and Weight loss 
goals. This group may meet online using the Website 150 to 
provide support for one another, as Well as revieW each other’s 


















