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COMMUNITY DATA AGGREGATION WITH
COHORT DETERMINATION

BACKGROUND

[0001] The present invention relates to techniques for
filling important gaps in data, particularly in health-related
data, including electronic health record (EHR) data and
patient reported outcomes (PRO) data, but also in a wide
range of data types, such as omic data, personal data,
demographic data, and so forth. The invention also relates to
platforms and approaches to aggregating data from contrib-
uting members of a community, compensating or motivating
contributing members, and utilizing the data to aid both
members and a larger community.

[0002] The value of big data has become generally
accepted, creating an industry drive to aggregate different
types of data in order to use machine learning and other tools
to drive discovery. At scale even weak data can be valuable
in unlocking links between our health and our genomic
information and our daily habits, such as diet, exercise,
drinking, smoking, hours of sleep, etc. Therefore, it is
valuable to collect an individual’s data from health institu-
tions and through direct surveys and interviews. Addition-
ally, it is now possible to collect implicit data through
grocery store loyal customer tracking of purchase records,
credit card records, online search habits, etc.

[0003] In all cases, even though at an aggregate level the
data is valuable, there is a significant amount of missing
information. Some examples are EHR and PRO data. EHRs
are typically filled out by doctors online while meeting with
patients. There are at least two types of challenges with these
records. First, EHRs are designed primarily as billing sys-
tems for medical institutions. They record patient informa-
tion such as test results, symptoms, and doctors’ observa-
tions and recommendations, including treatment
prescriptions. They do not typically record outcomes after
treatment or whether patients followed the prescribed treat-
ment regime. Moreover, doctors and other health profes-
sionals do not always use digital entry fields to record
information. They often simply write information in
unstructured comment fields. Additionally, the nomenclature
and ontology used when inputting data is not standardized.
There is a major challenge associated with deciphering and
decrypting these free form comments.

[0004] In the case of PRO records, often patient outcomes
are never reported in a system. There is no current method
for identifying even when a PRO should be sought. Addi-
tionally, PROs might be required periodically over a long
period of time. Some diseases and corresponding treatments
may last months, years, or be persistent over a lifetime. The
longitudinal information that would come from PROs is
valuable in determining efficacy of treatments and in strati-
fying diseases diagnosed based on symptoms, to determine
the underlying molecular basis for the disease.

[0005] To data solutions to fill in the holes and acquire the
missing information have all been focused on using humans
to review the data, identify mission information, and manu-
ally attempt to fill the gaps. People can for instance read
EHR records, including fee form fields, and then populate
the digital fields accordingly. Additionally surveyors call
individuals and through in person interview they identify
PROs, and input the corresponding information into digital
database fields. In all cases the solution requires the inter-
vention of an individual, and it is therefor not scalable in
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terms of labor hours or labor dollars for use with databases
of tens of thousands to millions of individuals.

[0006] Beyond EHR and PRO data, many other data types
may be extremely useful in piecing together an overall
picture of the condition, state, or health of an individual and
of groups of individuals, as well as for assessing possible
pathways for maintaining health, avoiding or treating dis-
ease, recognizing and developing treatments, and so forth.
But such pathways are hindered by missing or inaccurate
data, and by typical “siloing” of data by separate sources,
institutions, and so forth, often with no ill intent, and many
times with patient or individual confidentiality in mind. At
the same time, social media platforms may almost certainly
share data, but again typically silo the data for their own
purposes, and quite often even without any control by the
individuals involved, and little or no quality control.
[0007] There is a need for improved technologies for data
gathering and quality control, which scalable data aggrega-
tion and use. There is a particular need for such technologies
that may enhance the control and motivate participation by
contributing individuals, while protecting their privacy.

BRIEF DESCRIPTION

[0008] In accordance with one aspect of the disclosure, a
system comprises a server that, in operation, facilitates
interaction with contributing members of an aggregation; a
centralized database maintained by an administrative entity
that, in operation, stores and aggregates the member-specific
contributed data transmitted by contributing members with
member-specific contributed data contributed by other con-
tributing members; and processing circuitry maintained by
the administrative entity that, in operation, processes mem-
ber-specific account data received from the contributing
members via interface pages to establish member-specific
accounts based on the member-specific account data, and
attributes a member-specific value to the member-specific
accounts based upon respective member-specific contrib-
uted data. The processing circuitry analyzes the member-
specific contributed data for each member to determine
missing or incorrect data, and sends a de-identified commu-
nication to respective member to provide missing data or to
correct incorrect data.

[0009] In accordance with some embodiments, the pro-
cessing circuitry may determine a quality score based upon
the completeness and/or correctness of the member-specific
contributed data; and/or the quality score is based at least
partially on determined contradictions and/or inconsisten-
cies in the member-specific contributed data; and/or the
member-specific value is at least partially upon the quality
score; and/or the processing circuitry automatically and
without human intervention attempts to complete missing
data and/or to correct incorrect data prior to communicating
with the contributing member; and/or the database is con-
figured to store member-specific contributed data of differ-
ent types, and the processing circuitry determines missing or
incorrect data of one type based upon analysis of data of a
different type; and/or the types of member-specific contrib-
uted data comprise at least two of omic data, phenotype data,
health data, personal data, familial data and environmental
data; and/or the database is configured to store member-
specific contributed data of different types, and the process-
ing circuitry determines missing or incorrect data of one
type based upon analysis of the same type of data but
contributed at different times by the same contributing
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member; and/or the missing or incorrect data is determined
based upon analysis of aggregated data of a plurality of
contributing members; and/or the missing or incorrect data
comprises at least two of personal data, medical record data,
dietary data and wearable device data; and/or the commu-
nication comprises a customized survey based upon data
determined to be missing and/or incorrect; and/or the com-
munication comprises a recommendation for acquisition of
additional data by the contributing member; and/or the
processing circuitry transfers an asset amount to each mem-
ber-specific account based upon the member-specific value;
and/or the user-specific value is attributed as a currency
and/or a cryptocurrency and/or an ownership share in the
database; and/or the processing circuitry is configured to
make ledger entries in an immutable and/or cryptographi-
cally encoded ledger and/or a blockchain based upon inter-
action with the contributing members.

[0010] In accordance with another aspect of the disclo-
sure, a system comprises a server that, in operation, facili-
tates interaction with contributing members of an aggrega-
tion; a centralized database maintained by an administrative
entity that, in operation, stores and aggregates the member-
specific contributed data transmitted by contributing mem-
bers with member-specific contributed data contributed by
other contributing members; and processing circuitry main-
tained by the administrative entity that, in operation, pro-
cesses member-specific account data received from the
contributing members via interface pages to establish mem-
ber-specific accounts based on the member-specific account
data, and attributes a member-specific value to the member-
specific accounts based upon respective member-specific
contributed data, wherein the processing circuitry analyzes
the member-specific contributed data for each member to
determine missing or incorrect data; and wherein the data-
base is configured to store member-specific contributed data
of different types, and the processing circuitry automatically
and without human intervention, provides and/or corrects
missing or incorrect data of one type based upon analysis of
data of a different type or from a separate contribution event,
the types of member-specific contributed data comprise at
least two of omic data, phenotype data, health data, personal
data, familial data and environmental data.

[0011] In accordance with some embodiments of this
technique, the database comprises an immutable and/or
cryptographically encoded and/or tamper-evident ledger; the
processing circuitry sends a de-identified communication to
respective contributing members to provide or correct miss-
ing or incorrect data, or to confirm the automatic provision
of the missing or incorrect data; or any of the specific
variations mentioned above may be combined with these
embodiments.

[0012] In accordance with a further aspect of the disclo-
sure, a computer-implemented method comprises receiving,
from the contributing members, member-specific account
data and member-specific contributed data, the member-
specific contributed data comprising health-related data sub-
mitted by each contributing member or data derived there-
from; storing, in a database, the member-specific contributed
data; aggregating the member-specific contributed data with
member-specific contributed data of other contributing
members; establishing a member-specific account for each
contributing member based on the member-specific account
data; attributing a member-specific value to each member-
specific account based upon member-specific contributed
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data of the respective contributing member; and processing
the member-specific contributed data to determine missing
or incorrect data, and sending a de-identified communication
to respective member to provide missing data or to correct
incorrect data.

[0013] In accordance with some embodiments of such
methods, the database or another component of the system
comprises an immutable and/or cryptographically encoded
ledger and/or a blockchain. Any of the specific variations
mentioned above may be combined with such methods.

[0014] In accordance with still another aspect of the
disclosure, a system comprises a server that, in operation,
facilitates interaction with contributing members of an
aggregation; a centralized database maintained by an admin-
istrative entity that, in operation, stores and aggregates the
member-specific contributed data transmitted by contribut-
ing members with member-specific contributed data con-
tributed by other contributing members; and processing
circuitry maintained by the administrative entity that, in
operation, processes member-specific account data received
from the contributing members via interface pages to estab-
lish member-specific accounts based on the member-specific
account data, and attributes a member-specific value to the
member-specific accounts based upon respective member-
specific contributed data; wherein the processing circuitry
analyzes the member-specific contributed data for each
member to determine missing or incorrect data, and sends a
de-identified communication to respective member to pro-
vide missing data or to correct incorrect data; and wherein
the processing circuitry automatically and without human
intervention attempts to complete missing data and/or to
correct incorrect data prior to communicating with the
contributing member.

[0015] In accordance with some embodiments of this
system, the database is configured to store member-specific
contributed data of different types, and the processing cir-
cuitry determines missing or incorrect data of one type based
upon analysis of data of a different type or data contributed
at a different time; and/or the processing circuitry attempts
to complete missing data and/or to correct incorrect data of
one type based upon analysis of a different type; and/or the
processing circuitry attempts to complete missing data and/
or to correct incorrect data of one contributing member
based upon member-specific contributed data of at least one
other contributing member; and/or the processing circuitry
attempts to complete missing data and/or to correct incorrect
data of one contributing member based upon aggregated
member-specific contributed data of a plurality of other
contributing members; and/or the types of member-specific
contributed data comprise at least two of omic data, pheno-
type data, health data, personal data, familial data and
environmental data; and/or the missing or incorrect data
comprises at least two of personal data, medical record data,
dietary data and wearable device data; and/or the commu-
nication comprises a customized survey based upon data
determined to be missing and/or incorrect, or an invitation to
provide additional data; and/or the processing circuitry
determines a quality score based upon the completeness
and/or correctness of the member-specific contributed data;
and/or the quality score is based at least partially on deter-
mined contradictions and/or inconsistencies in the member-
specific contributed data; and/or the processing circuitry
re-evaluates the quality score after completion of incomplete
data and/or correction of incorrect data; and/or the member-
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specific value is at least partially upon the quality score;
and/or the processing circuitry re-evaluates the member-
specific value after completion of incomplete data and/or
correction of incorrect data; and/or the processing circuitry
transfers an asset amount to each member-specific account
based upon the member-specific value; and/or the user-
specific value is attributed as a currency and/or a crypto-
currency and/or an ownership share in the database; and/or
the processing circuitry is configured to make ledger entries
in an immutable and/or cryptographically encoded ledger
and/or a blockchain based upon interaction with the con-
tributing members. Methods, including computer-imple-
mented methods may be implemented to utilize such tech-
niques, including any of the specific variations mentioned
above.

[0016] In accordance with still another aspect of the
disclosure, a system comprises a server that, in operation,
facilitates interaction with contributing members of an
aggregation; a centralized or virtually centralized database
maintained by an administrative entity that, in operation,
stores and aggregates the member-specific contributed data
transmitted by contributing members with member-specific
contributed data contributed by other contributing members;
and processing circuitry maintained by the administrative
entity that, in operation, processes member-specific account
data received from the contributing members via interface
pages to establish member-specific accounts based on the
member-specific account data, and attributes a member-
specific value to the member-specific accounts based upon
respective member-specific contributed data; wherein the
processing circuitry analyzes the member-specific contrib-
uted data for each member to determine missing or incorrect
data, and sends a de-identified communication to respective
member to provide missing data or to correct incorrect data;
and wherein the processing circuitry automatically and
without human intervention sends follow-up de-identified
communications to specific contributing members to prompt
contribution of follow-up member-specific contributed data
based upon a physical condition of the respective contrib-
uting members.

[0017] In accordance with some embodiments of this
aspect, the processing circuitry sends the follow-up de-
identified communications periodically; and/or the process-
ing circuitry sends the follow-up de-identified communica-
tions episodically; and/or the processing circuitry sends the
follow-up de-identified communications based upon treat-
ment regimes as indicated by the member-specific contrib-
uted data for the respective contributing members; and/or
the processing circuitry sends the follow-up de-identified
communications based upon a condition and/or disease
diagnosis as indicated by the member-specific contributed
data for the respective contributing members; and/or the
follow-up de-identified communications comprise recom-
mendations for acquisition of additional data of the respec-
tive contributing members; and/or the member-specific con-
tributed data comprises health-related data, and the
recommendations comprise at least one physical examina-
tion or test related to physical condition of the respective
contributing members; and/or the processing circuitry ana-
lyzes the member-specific contributed data of each member
to determine at least one most convenient and/or cost
effective source for the acquisition of additional data, and
the recommendations include an indication of the most
convenient and/or cost effective source for each respective
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recommendation to each respective contributing member;
and/or the follow-up communications for one contributing
member are based upon member-specific contributed data of
at least one other contributing member; and/or the follow-up
communications for one contributing member based upon
aggregated member-specific contributed data of a plurality
of other contributing members; and/or types of member-
specific contributed data comprise at least two of omic data,
phenotype data, health data, personal data, familial data and
environmental data; and/or the follow-up communications
comprise a customized survey based upon the physical
condition of the respective contributing members; and/or the
processing circuitry re-evaluates the member-specific value
after receipt of follow-up member-specific contributed data
from each respective contributing member; and/or the fol-
low-up communications comprise an indication to each
contributing member of the re-evaluation of the member-
specific value applicable when the respective contributing
member contributes the follow-up member-specific contrib-
uted data; and/or the processing circuitry transfers an asset
amount to each member-specific account based upon the
member-specific value; and/or the user-specific value is
attributed as a currency and/or a cryptocurrency and/or an
ownership share in the database; and/or the processing
circuitry is configured to make ledger entries in an immu-
table and/or cryptographically encoded ledger and/or a
blockchain based upon interaction with the contributing
members. Methods, including computer-implemented meth-
ods may be implemented to utilize such techniques, includ-
ing any of the specific variations mentioned above.

[0018] In accordance with still another aspect of the
disclosure, a system comprises a server that, in operation,
facilitates interaction with contributing members of an
aggregation; a centralized or virtually centralized database
maintained by an administrative entity that, in operation,
stores and aggregates the member-specific contributed data
transmitted by contributing members with member-specific
contributed data contributed by other contributing members;
and processing circuitry maintained by the administrative
entity that, in operation, processes member-specific account
data received from the contributing members via interface
pages to establish member-specific accounts based on the
member-specific account data, and attributes a member-
specific value to the member-specific accounts based upon
respective member-specific contributed data; wherein the
processing circuitry analyzes the aggregated member-spe-
cific contributed data to determine cohorts of contributing
members based upon correlations between the member-
specific contributed data for each contributing member.

[0019] In accordance with some embodiments of such
systems, the processing circuitry determines the cohorts by
periodic analysis of the aggregated member-specific con-
tributed data; and/or the processing circuitry determines the
cohorts by episodic analysis of the aggregated member-
specific contributed data; and/or the processing circuitry
determines the cohorts based upon analysis of the aggre-
gated member-specific contributed data initiated by at least
one contributing member; and/or the processing circuitry
determines the cohorts based upon analysis of the aggre-
gated member-specific contributed data initiated by identi-
fication of a physical condition potentially detectable from
the aggregated member-specific contributed data; and/or the
processing circuitry determines the cohorts based upon
analysis of the aggregated member-specific contributed data
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initiated by identification of a new treatment of a physical
condition detectable from the aggregated member-specific
contributed data; and/or the processing circuitry determines
the cohorts based upon analysis of the aggregated member-
specific contributed data initiated by identification of a new
examination, test, or omic pattern useful in determining a
physical condition detectable from the aggregated member-
specific contributed data; and/or the processing circuitry
determines the cohorts without identification of the contrib-
uting members to the administrative entity; and/or the
cohorts comprise contributing members sharing a physical
condition; and/or the cohorts comprise contributing mem-
bers sharing a disease state; and/or the cohorts comprise
contributing members sharing a potential legal claim; and/or
the processing circuitry permits communications between
contributing members of a cohort without revealing identi-
fication of respective contributing members to the adminis-
trative entity; and/or the processing circuitry permits com-
munications between contributing members of a cohort
without revealing identification of respective contributing
members to other contributing members unless such iden-
tification is done by the respective contributing members;
and/or types of member-specific contributed data comprise
at least two of omic data, phenotype data, health data,
personal data, familial data, demographic data, employment
data, and environmental data; and/or the determination of
cohorts is initiated based upon analysis of one type of data
followed by analysis of different types of data; and/or the
processing circuitry permits contributing members to opt out
of analysis to determine cohorts; and/or the processing
circuitry permits contributing members to request that other
members contribute additional data to enable or improve a
statistical fit of data from potential cohort members of a
determined cohort group; and/or the processing circuitry is
configured to perform quality control operations on the
contributed data prior to determination of the cohorts; and/or
the processing circuitry transfers an asset amount to each
member-specific account based upon the member-specific
value; and/or the user-specific value is attributed as a cur-
rency and/or a cryptocurrency and/or an ownership share in
the database; and/or the processing circuitry is configured to
make ledger entries in an immutable and/or cryptographi-
cally encoded ledger and/or a blockchain based upon inter-
action with the contributing members. Methods, including
computer-implemented methods may be implemented to
utilize such techniques, including any of the specific varia-
tions mentioned above.

[0020] In accordance with yet another aspect of the dis-
closure, a system comprises a server that, in operation,
facilitates interaction with contributing members of an
aggregation; a centralized or virtually centralized database
maintained by an administrative entity that, in operation,
stores and aggregates the member-specific contributed data
transmitted by contributing members with member-specific
contributed data contributed by other contributing members;
and processing circuitry maintained by the administrative
entity that, in operation, processes member-specific account
data received from the contributing members via interface
pages to establish member-specific accounts based on the
member-specific account data, and attributes a member-
specific value to the member-specific accounts based upon
respective member-specific contributed data; and a template
stored in database and including anticipated events or infor-
mation in a patient health journey; wherein the processing
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circuitry automatically and without human intervention
sends follow-up de-identified communications to specific
contributing members to prompt contribution of follow-up
member-specific contributed data based upon the template.

[0021] In accordance with some embodiments of such
systems, the system comprises a plurality of templates, each
template including anticipated events in a different patient
health journey; and/or the template is based upon analysis of
the aggregated member-specific contributed data indicative
of'events of other contributing members on the same patient
health journey; and/or the template is based on contributed
data from members who may have a similar condition or
symptoms; and/or the follow-up communications based
upon the template relate to a patient health journey initiated
by a birth; and/or the follow-up communications based upon
the template relate to a patient health journey initiated by
symptoms or conditions indicated by the patient-specific
contributed data; and/or the follow-up communications
based upon the template relate to a patient health journey
initiated by a diagnosis indicated by the patient-specific
contributed data; and/or the follow-up communications
based upon the template relate to a patient health journey
initiated by a treatment plan indicated by the patient-specific
contributed data; and/or the follow-up communications
based upon the template relate to a patient health journey
initiated by identification of a physical condition potentially
detectable from the aggregated member-specific contributed
data; and/or the follow-up communications based upon the
template relate to a patient health journey initiated by
identification of a new treatment of a physical condition
detectable from the aggregated member-specific contributed
data; and/or the follow-up communications based upon the
template relate to a patient health journey initiated by
identification of a new examination or test useful in deter-
mining a physical condition detectable from the aggregated
member-specific contributed data; and/or the follow-up
communications based upon the template comprise a custom
report adapted to facilitate a contributing member consulting
a medical professional; and/or the follow-up de-identified
communications comprise recommendations for acquisition
of additional data of the respective contributing members;
and/or the member-specific contributed data comprises
health-related data, and the recommendations comprise at
least one physical examination or test related to physical
condition of the respective contributing members; and/or the
processing circuitry analyzes the member-specific contrib-
uted data of each member to determine at least one most
convenient and/or cost effective source for the acquisition of
additional data, and the recommendations include an indi-
cation of the most convenient and/or cost effective source for
each respective recommendation to each respective contrib-
uting member; and/or the processing circuitry re-evaluates
the member-specific value after receipt of follow-up mem-
ber-specific contributed data from each respective contrib-
uting member; and/or the follow-up communications com-
prise an indication to each contributing member of the
re-evaluation of the member-specific value applicable when
the respective contributing member contributes the follow-
up member-specific contributed data; and/or the processing
circuitry transfers an asset amount to each member-specific
account based upon the member-specific value; and/or the
user-specific value is attributed as a currency and/or a
cryptocurrency and/or an ownership share in the database;
and/or the processing circuitry is configured to make ledger
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entries in an immutable and/or cryptographically encoded
ledger and/or a blockchain based upon interaction with the
contributing members. Methods, including computer-imple-
mented methods may be implemented to utilize such tech-
niques, including any of the specific variations mentioned
above.

DRAWINGS

[0022] These and other features, aspects, and advantages
of'the present invention will become better understood when
the following detailed description is read with reference to
the accompanying drawings in which like characters repre-
sent like parts throughout the drawings, wherein:

[0023] FIG. 1 is a diagrammatical representation of an
example platform for the contribution, analysis, aggregation,
and management of member data;

[0024] FIG. 2 is a diagrammatical representation of an
example data and file contribution process;

[0025] FIG. 3 illustrates various example data types that
may be contributed and handled by the system and process;
[0026] FIG. 4 illustrates analytical ways in which the data
may relate to a contributing member;

[0027] FIG. 5 illustrates different data types and ways in
which gaps in data may be identified and filled;

[0028] FIG. 6A illustrates certain data originating tech-
nologies for sensing or monitoring bio-related data for a
member;

[0029] FIG. 6B illustrates an example data originating
workflow, such as for medical-related data;

[0030] FIG. 6C illustrates another example data originat-
ing workflow, such as for omic data;

[0031] FIG. 7 is a diagrammatical representation of an
example interplay between certain data originating and
acquisition approaches, and a processing and analysis sys-
tem that may be maintained and operated by an administra-
tive entity;

[0032] FIG. 8 represents an example manner in which
such data originating and acquisition approaches may come
into play in a “patient journey” addressing a member physi-
cal condition;

[0033] FIG. 9 is a flow chart illustrating an example
account initiation and member interaction process;

[0034] FIG. 10 is a diagrammatical representation of an
example process for transparent confidentiality in process-
ing member data;

[0035] FIG. 11 is a diagrammatical representation of an
example process for member data processing and quality
control;

[0036] FIG. 12 is a flow chart illustrating an example data
gap or error identification and correction process;

[0037] FIG. 13 is a flow chart illustrating an example
process for recommending data gap filling, complementing,
and completion;

[0038] FIG. 14 is a flow chart illustrating an example
process for identifying potentially useful new data for mem-
bers, and recommending follow-up; and

[0039] FIG. 15 is a flow chart illustrating an example
process for analyzing member data to provide enhanced
value by determining cohorts among members for possible
data sharing and follow-up.

Jul. 2, 2020

DETAILED DESCRIPTION

[0040] SYSTEM AND METHOD OVERVIEW: The
present disclosure relates to technologies disclosed in inter-
national patent application number PCT/US2018/061419,
filed on Nov. 16, 2018 by LunaPBC, and entitled “PER-
SONAL, OMIC, AND PHENOTYPE DATA COMMU-
NITY AGGREGATION PLATFORM”, which is hereby
incorporated into the present disclosure by reference in its
entirety and for any and all purposes.

[0041] The inventions disclosed here aim to build systems,
platforms, processes and technologies for collecting contrib-
uted data from members of a community, compensating such
contributions, and providing enhanced quality of the data
along with novel uses. The unique and novel methodologies
are scalable, and maintain privacy, while moving towards
more complete and accurate data of many types and sources.
[0042] In accordance with some aspects of the disclosure,
solution to the data collection, compensation, aggregation,
completion, and accuracy problems may involve several
steps or phases. First, computer assisted techniques are used,
which may employ machine learning or similar algorithmic
methods to identify missing data components. For instance,
it is possible to identify when individuals visit a health care
provider for a specific condition and to identify a diagnosis
of a professional and a corresponding treatment recommen-
dation. Using this information the software can then search
out whether information exists on the patients adherence to
the treatment along with treatment results short term and
long term. Automatic identification of this missing informa-
tion using algorithms, computers, or other logic-based
approaches may be the first step in the process.

[0043] The system can also identify when a healthcare
provider did not use a digital entry field and instead used a
freeform comment field. One initial step could be to simply
digitally analyze the comments and attempt to translate
comments, possibly using natural language processing, into
digital database field entries. In some cases the system
would not be able to parse comments or interpret manual
entries. In these later cases a person may be needed to read
the manual entry and provide interpretation. In some of these
cases, automated communications, questions, customized
surveys and the like could be generated and sent to the
contributing member of the community to complete, pro-
vide, or correct any submitted data.

[0044] Another source of missing information could be
during the formation of disease cohorts. It would be possible
to identify factors common among the case cohort and to
rate or analyze the information with respect to a candidate or
control cohort. In these cases the statistical power of the
study would be increased if missing information from a
subset of cohort members was able to be addressed and
added to the study.

[0045] Also, the system could automatically compare
member conditions, symptoms, or reported diseases with
those of other community members, assemble members into
virtual cohorts around diseases or conditions, and then
identify possibly important information contained in other
member records but missing from the records of other
members in the virtual or candidate cohort. The missing
information could be an analytical test, imaging modality, or
questions regarding health environment or quality of life.
[0046] Solutions to fill in information gaps may include
techniques such as utilizing machine learning, data imputa-
tion from a large datasets, and/or the automated creation and
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distribution of custom user surveys. For example, when
PROs are identified as missing from the record, the system
would review all the existing data records of an individual
associated with the condition in question, including reported
symptoms and prescribed treatment. Based on this informa-
tion, a custom survey could be created to retrieve informa-
tion, such as whether the individual followed the treatment
and whether the symptoms were resolved or new symptoms
are emerging. This survey could be time-based if the con-
dition is current, or retrospective if the condition is based on
past medical history.

[0047] Another solution for addressing gaps in PRO infor-
mation would be to query the database, such as to assess
whether the records show the purchase of prescriptions
prescribed by the healthcare professional, whether future
health records reveal information on the listed symptom, or
whether information on the condition could be imputed from
other records in the database. Following these examples, for
instance, when gaps in EHRs are identified due to missing
fields, or conflicting information exists in the records a
custom survey could be generated specifically to fill the
gaps, and the survey could be sent out to the individual.

[0048] Many uses may be made by analyzing member-
specific contributed data, as well as aggregated data from
many members. For example, the system itself or members
of the community may initiate or carry out self-assembly of
de-identified community members into cohorts around dis-
eases or other important issues (e.g., health, treatment,
lifestyle, legal, etc.). In some use cases, members of the
community may want to search out other members with
similar chronic or acute diseases. A value in the short term
may be for members to share information with each other to
solicit suggestions on what may or may not help in allevi-
ating the condition in question. A long term value may be the
internally driven creation of narrow disease (or “condition”
or “situation”) cohorts that could be leveraged for future
discoveries of links, such as between disease and the
genome, microbiome or other social determinants of health.
This discovery would be made possible by the initial self
assembly of the cohort, the identification and retrieval of
potentially relevant missing information, and the use of tools
to identify correlations that exist in the case group but may
be rare in a control group.

[0049] One important challenge is the enabling of mem-
bers to come together and communicate while also protect-
ing their anonymity. It will be possible to use the disclosed
platform to enable members to search each other out based
on phenotypic or genomic signatures, or other data types
(e.g., disease or condition diagnoses, symptoms, demo-
graphics, geographic information, ethnicity, employers, life
history, etc.). Members could then anonymously send out
invitations or e-mails to other members requesting they
connect in an internal chat room or join an internal group, for
example. Once in a group, members could communicate
information related to a specific disease or condition and
determine whether others in the group share the condition.
They could also then identify missing information and
trigger a request to fill out a survey or to pursue an analytical
test by an external professional, for example. Results could
be uploaded and compared to further refine a cohort. Con-
tinuous queries could be generated to identify unique
genomic or phenotypic correlations associated with the
disease or condition in question. A reliable platform to seek
out other members based on disease condition, communicate
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with other members, request retrieval of important missing
information, and search for discovery links is invaluable and
not possible today.

[0050] One underlying premise behind the present tech-
niques is that a community ownership plan creates a people-
driven scientific enterprise perceived as one worth joining,
and based upon the premise that the best way to encourage
new contributors to join and broadly consent to the use of
their data is to make them full and engaged partners in the
project. This may imply databases that will be 100% owned,
or partially owned by data contributors, who will gain
increased stakes as they contribute genomic data, phenotype
data, health, and other personal data of interest. Unlike other
approaches in the field, proceeds generated by providing
access to the data (for instance to pharmaceutical compa-
nies) will be apportioned among the community based on for
instance total and types of contributions to the community.
Furthermore in order to provide contributors control over
their data, contributors will have the ability to withdraw
consent by returning their original stake or a stake of
commensurate value at any point.

[0051] Aside from a formal stake in the enterprise (some-
times referred to in the present disclosure as “the system”),
partnership may also mean seeing the studies and the results
of such studies that are performed, and having the oppor-
tunity to provide feedback on what is happening with the
database. For many participants, a primary motivation will
be to support the greater good through scientific discovery.
The system or the system administrator or sponsor may aim
to encourage this type of participation through regular
communications to build trust in the management of the
database, and its contributions to science.

[0052] Community ownership solves many of the prob-
lems of trust and data control that act as obstacles to
participation in biomedical studies, but for it to be effective
the mechanism of ownership cannot itself become an
obstacle. Encrypted databases, cryptographic ledgers, and
representations of ownership stake, such as cryptocurrency
coins and similar devices may provide a straightforward and
hassle-free means to implement decentralized and large
scale ownership. After making their initial data contribution,
participants may earn additional participation, ownership,
coins, etc. (sometimes collectively referred to in the present
disclosure as “value”) for contributing additional data.
[0053] A useful goal may be to identify the molecular
basis of disease, causes of a chronic disease, or social
determinants of disease, even if the economics are insuffi-
cient for commercial organizations to underwrite the efforts.
In such cases the system could partner with nonprofit
organizations.

[0054] One long term goal may be increasing the value of
the “coins” or “value” attributed to data contributors (some-
times referred to in the present disclosure as “members™) by
maximizing the value of the database. This goal will incen-
tivize members or collaborators to partner with all players in
the ecosystem even at the expense of short term profits (e.g.,
partner of choice in the full ecosystem). It will also align
goals with those of the member community (i.e., focus on
the intrinsic benefits and intangible satisfaction of solving
life’s most important problems).

[0055] In some embodiments, new data contributors may
receive a digital “wallet ID” and a custom cryptocurrency
coin, that is designed to represent or track the value of the
database asset, every time they contribute additional data. A
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wide range of genomic and omic data types may be
accepted, including for example SNP array data, DNA
sequencing data, somatic genome data, methylome data,
virome data, pathegenomic data, and microbiome data.
High-quality health, medical, and environmental data may
also be accepted, including electronic medical records, sur-
veys on diet and exercise, health history, and data from
wearable devices, and personal and/or demographic data
that might prove insightful for research. (It should be noted
that in some embodiments, and for some uses, even lower
quality or weaker data may be very helpful, such as for large
scale studies and where other data is available to complete
or complement such data.) Environmental data may also be
accepted such as water quality, weather, air quality, and
other data relating to an individual’s exposome. The expo-
some can be defined as the measure of all the exposures of
an individual in a lifetime and how those exposures relate to
health. The database(s) may also accept data pertaining to
non-human subjects and organisms, including animals,
plants, microbes, viruses, fungi, or even “environmental”
data such as to determine all possible organisms present.

[0056] In certain disclosed embodiments, the system calls
upon a server that, in operation, serves interface pages to
contributing members of an aggregation community for
receipt of member-specific account data and member-spe-
cific contributed data. The member-specific contributed data
may comprise any of a vast range of data types. A database
is maintained by an administrative entity that, in operation,
stores and aggregates the member-specific contributed data
with member-specific contributed data contributed by other
contributing members. Processing circuitry maintained by
the administrative entity processes member-specific account
data received from the contributing members via the inter-
face pages to establish member-specific accounts based on
the member-specific account data, and attributes a member-
specific value to the member-specific accounts based upon
respective member-specific contributed data.

[0057] The contributed data is subjected to one or many
forms of analysis to determine its completeness and accu-
racy (sometimes more broadly referred to as its “quality”).
Where possible, the data entries or fields may be automati-
cally completed or corrected. Additional data may be solic-
ited from the members, and communications may be made
on the basis of identified quality issues. But many other
communication initiators may be contemplated, such as
based upon anticipated “pathways” or “journeys” of the
members, such as through life, through treatments, through
disease discovery, diagnosis, and management, and so forth.
The analysis may, in fact, be continuous, periodic, or epi-
sodic. It may be based, for example, upon recognition of a
possible condition or life-improving activity that becomes
apparent from the contributed (and aggregated) data. Rec-
ommendations for acquiring or providing additional data
may be made that can improve the accuracy or certainty of
determinations of the conditions (e.g., a diagnosis, preven-
tative measures, etc.). A number of the possible processing
and use cases are discussed in this disclosure.

[0058] In certain of embodiments, the processing circuitry
attributes the member-specific value based upon a pre-
established calculation applied to all contributing members.
An asset value or amount may be transferred or applied to
each member-specific account as consideration for member-
specific contributed data of the respective contributing mem-

Jul. 2, 2020

ber. By way of example, an asset amount may be calculated
by a formula having a generalized form:

F=x/y;

[0059] wherein F is the fraction of ownership; x is the sum
of (W1)x(sum of data units of a first type of data unit)+
(W2)x(sum of data units of a second type of data unit)+
(W3)x(sum of data units of a third type of data unit) . . .
+(Wn)x(sum of data units of an n type of data unit))
associated with the account; y is the sum of ((W1)x(sum of
data units of the first type of data unit)+(W2)x(sum of data
units of the second type of data unit)+(W3)x(sum of data
units of the third type of data unit) . . . +(Wn)x(sum of data
units of the n type of data unit)) associated with all accounts;
and W1, W2, W3 . . . Wn are optional weighting factors,
and/or the database is configured to store member-specific
contributed data of different types. In such embodiments, the
processing circuitry may attribute the member-specific value
based upon types of member-specific contributed data sub-
mitted by each member, and the quality of the data. As
mentioned, many different data types may be involved, such
as (and many of these are super- or sub-sets of one another,
or overlap one another): omic and phenotype data, health
data, personal data, familial data, environmental data
genomic data, microbiomic data, epigenomic data, transcrip-
tomic data, proteomic data, genotype data, single nucleotide
polymorphism data, short tandem repeat data, microsatellite
data, haplotype data, epigenomic data, genome methylation
data, microbiomic data, whole or partial gene sequence data,
whole or partial exome sequence data, whole or partial
chromosome data, whole or partial genome sequence data,
medical record data, exercise data, dietary data, and wear-
able device data. In some embodiments, the database is
configured to separately store member-specific contributed
data for a respective member personally, an animal, plant, or
microbial species owned or controlled by a respective mem-
ber, and an environment owned or controlled by a respective
member.

[0060] In some embodiments, limited access to member-
specific contributed data and/or aggregated data may be
offered to third-parties, such as on the basis of contractual
arrangements with the administrative entity of the system,
and any remuneration from such activities may flow back to
the contributing members. It is contemplated that only
de-identified contributed data will be accessed based on
third-party submitted study design criteria. These criteria
may be used to query the system’s database(s) for appro-
priate information to include in a possible study. The rel-
evant data is only identified based on a unique identifier
independent from member personal information (that is, in
a de-identified manner that does not permit personal iden-
tification of the members). Once subsets of information are
identified, the information may be aggregated and populated
in a secure, private logic-controlled “sandbox™ within the
system’s secure cloud service site for analysis by third-
parties who may be interested in analysis, tests, studies, and
research based on the aggregated member data. In some
situations (i.e., clinical trial recruitment), the third-party may
be interested in contacting members directly. The system
may enable this via an anonymous process that leverages the
unique identifier associated with the members’ data, which
allows the third-party to invite members into a direct com-
munication (but in present embodiments the third-party still
has no knowledge of the members’ personal information). It
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is then the members’ choice whether they will engage in
direct contact with the third-party or not. Preferences to
receive these invitations can be turned on or off within a
profile page of each member’s account. All information in
the system only includes what members voluntarily autho-
rize to share.

[0061] Moreover, at any time, members can choose to
delete some or all of their shared information from the
system, and withdrawal of information will impact the
member’s ownership or value stake in the system. In all
events, the member is the owner of their data.

[0062] In some embodiments, the system may provide
training or educational materials to members, which may
assist in the acquisition and contribution of higher-quality
data, the completion of contributed data, and the correction
of such data. Educational materials may include, for
example, videos, textual presentations, exercises, and so
forth, and may be structured as modules that members may
progressively access to better understand both the workings
of the system, their options in the system, and more broadly,
any aspect of the data contributed, its use, its benefits, any
recommendations made, any cohorts determined, and so
forth. In some cases, the shares, value attributed, or some
other form of compensation may be linked to the completion
of stages in such educational materials.

[0063] TERMS AND CONCEPTS: Through the present
disclosure, certain terms and concepts are referred to in
embodiments of the technology described. These may be
understood by their ordinary and customary meaning in the
art, and in view of any special meaning used in the present
context, as will be understood by those skilled in the art.
Some of the terms and concepts include:

[0064] Data

[0065] member-specific account data: information relat-
ing to a members residence, contact info, tax filing
number, ownership stake, birth date, etc.;

[0066] member-specific contributed data: personal,
health, medical, environment, historic, and omic data
that is specific to a person contributing the information;

[0067] data: depending upon the context, the general
term data may apply to account data, contributed data,
data based upon one or both of these, or to processed
and/or aggregated data;

[0068] data derived from contributed data: metadata,
summarized data, or data emanating from a logical or
mathematical analysis of the member data;

[0069] medical data: electronic medical and health
records, results of tests either analytical or subjective,
medical diaries, prescriptions etc.;

[0070] health data: data relating to the health, wellbe-
ing, and quality of life including sensor data, biometric
data, diet tracking, survey answers related to health,
quality of life, family status, emotional state or condi-
tion, health diaries;

[0071] personal data: data relating to an individual’s
behaviors, habits, and daily activities such as geo-
graphic locations visited, purchasing or spending
activities, web browsing, friends, social media posts,
employee record, academic records, etc. (in general,
this may include any or all data relating to an indi-
vidual, including genomic, health medical, etc.);

[0072] familial data: family history including health and
medical history, lineage, and genealogy;
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[0073] environmental data: envirome and exposome
data encompasses a) all of the environmental condi-
tions required for successful biological life that affect
human health, and b) life-course environmental expo-
sures (including lifestyle factors), from the prenatal
period onwards, including quality and chemical, omic,
or organic content of air, water, climate, and soil;

[0074] genomic data—relating to the make-up of an
individual germ-line DNA and data related to somatic
mutations including cancer DNA information, typically
all cells in an individual’s body contain the same
genomic data with only minor variations, but not
always;

[0075] microbiomic data: relating to the nucleotide
sequence or taxonomic classification of other organ-
isms that exist symbiotically, parasytically, or commen-
sal with an individual; common locations of these
communities are hand, sinuses, mouth, gut, rectum, sex
organs, etc.; also included is pathegonomic and viromid
data, covering deleterious microbes, fungi, and viruses;

[0076] epigenomic data: relating to genomic data that
impacts the expression of a person’s genome from
DNA sequence data to proteins, including for example
DNA methylation, histone wrapping, etc.; epigenomic
data can be different cell to cell in the body and tissue
type to tissue type;

[0077] transcripomic data: the set of all RNA molecules
in one cell or a population of cells, often with expres-
sion level values included;

[0078] proteomic data: a list of proteins occurring
within a cell or group of cells, often with relative
abundance values;

[0079] pathogenomic data: genomic data and/or phe-
nomic data on pathogens that affect human health;
however, studies also exist for plant and animal infect-
ing microbes. These pathogens may include bacteria,
viruses, and fungi.

[0080] genotype data: relating to determining single
nucleotide polymorphisms “SNPs” or single basepair
difference between individuals (e.g., A, C, T, G), data
sets often including insertions of a single base and
deletions of a single base when discussing consumer
genomic genotyping data results;

[0081] single nucleotide polymorphism data: a variation
in a single nucleotide that occurs at a specific position
in the genome, often called “SNPs”;

[0082] short tandem repeat data: a short tandem repeat
is a microsatellite, consisting of a unit of two to thirteen
nucleotides repeated hundreds of times in a row on the
DNA strand;

[0083] microsatellite data: a microsatellite is a tract of
repetitive DNA in which certain DNA motifs (ranging
in length from 1-6 or more base pairs) are repeated,
typically 5-50 times;

[0084] structural variants: a region of DNA approxi-
mately 1 kb and larger in size and can include inver-
sions and balanced translocations or genomic imbal-
ances (insertions and deletions), commonly referred to
as copy number variants (CNVs);

[0085] haplotype data: a set of DNA variations, or
polymorphisms, that tend to be inherited together. A
haplotype can refer to a combination of alleles or to a
set of single nucleotide polymorphisms (SNPs) found
on the same chromosome;
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[0086] genome methylation data: a list of bases or sets
of bases that have been methylated, a process where
methyl groups are added to DNA base;

[0087] whole or partial gene sequence data: a succes-
sion of letters that indicate the order of nucleotides
forming alleles within a gene;

[0088] whole or partial exome sequence data: a succes-
sion of letter that indicate the part of the genome
composed of exons, the sequences which, when tran-
scribed, remain within the mature RNA after introns are
removed by RNA splicing and contribute to the final
protein product encoded by that gene;

[0089] whole or partial chromosome data: a succession
of letter that indicate the sequence of whole or part of
a chromosome;

[0090] whole or partial genome sequence data: a suc-
cession of letters that indicate the order of nucleotides
forming alleles within a DNA (using GACT) or RNA
(GACU) molecule;

[0091] medical record data: a patient’s individual medi-
cal record data identifies the patient and contains infor-
mation regarding the patient’s case history at a particu-
lar provider; the health record as well as any
electronically stored variant of the traditional paper
files contain proper identification of the patient;

[0092] exercise data: covering any activity, or lack
thereof, requiring physical effort, carried out especially
to sustain or improve health and fitness;

[0093] dietary data: pertaining to nutritional status,
calories consumed in order to cross-sectionally
describe dietary patterns of consumption and food
preparation practices, and to identify areas for improve-
ment;

[0094] wearable device data: devices that can be worn
by a consumer and often include tracking information
related to health and fitness; other wearable tech gad-
gets include devices that have small motion sensors to
take photos and sync with your mobile devices;

[0095] biometric device data: include any device that
tracks biometric data, from heart rate monitors to
state-of-the-art ingestible and/or insertable sensors that
can provide your granular data about the interworking
of your internal systems;

[0096] data indicative of at least a portion of the respec-
tive member-specific contributed data: some or all of
the contributed data may be processed and derived data
may be kept, stored, analyzed, etc.; indicative data may
include various processed or encoded forms (e.g., tags,
structured data, etc.);

[0097] structured data or files derived from the received
and stored member-specific contributed data: depend-
ing upon the processing and analysis, structured data,
including tagged data, metadata, etc., may be created
based upon raw or partially processed data contributed
by members;

[0098] low-pass sequencing: a succession of letters that
indicate the order of nucleotides forming alleles within
a DNA (using GACT), typically gathered at a sequence
redundancy that is not sufficient to assemble an indi-
vidual’s full genome, region of the genome, exome,
gene, or chromosome, but is sufficient to identify
genotypes or minor structural variants within the
genome, gene, chromosome, or exome;
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[0099] personally identifiable information: information
that can identify the member, either alone or in com-
bination with other information;

[0100] Information gap, incomplete data, missing data:
data that is either not present at all, or that can be
improved and/or can be refined to enable or enhance
statistical correlations (e.g., obtain an improved P
value) and/or confidence levels for such correlations
between data of the same member, data between mem-
bers, aggregated data, between member data and aggre-
gated data, or between any of these and reference data,
to make or support findings, recommendations, deci-
sions, and conclusions; in some cases such data may be
insufficient in breadth, depth, and/or scale;

[0101] incorrect or erroneous data: data that is present,
but factually wrong or that appears to be inconsistent
with other data (of the same or a different type);

[0102] Actors

[0103] member: any person who contributes data that is
aggregated and who receives a value for the contributed
data;

[0104] administrative entity: a company or entity apart
from the members and from third-party users of the
aggregated data, which interfaces with members to
receive data used to create member accounts, and
receives, processes, and aggregates the contributed
data, and then makes the aggregated data available to
third-parties, such as for research and analysis;

[0105] third-party: a person or entity apart from the
members and from the administrative entity that has an
interest in the aggregated data and that interacts with
the administrative entity to perform operations on the
aggregated data, such as searches and analysis, and
who provides remuneration to the member community
in cooperation with the administrative entity (third-
parties may include, for example, pharmaceutical com-
panies, research institutions, universities, medical insti-
tutions, governmental and quasi-governmental
institutions, independent researchers, and so forth);

[0106] successor in interest to the respective member: a
person or entity who obtains legal rights to the data of
a member (e.g., through an estate);

[0107] data users: institution, researchers, foundations,
or individuals who search or query the aggregated data;

[0108] cohort: a grouping of contributing members
based upon one or more factors detectable in contrib-
uted and aggregated omic and phenotypic data, such as
a physical condition, a diagnosis, geographic location,
a family situation, a predisposition, a patient journey,
and so forth; in determining cohorts several other
factors, data types and data combinations may be
considered (e.g., demographic data, personal data, geo-
graphic data, omic data, employment data, health his-
tory, lifestyle, habits, interests, etc.);

[0109] System Components/Subsystems

[0110] database: one or more databases, typically main-
tained by the administrative entity, and containing
member data, metadata, data derived from member
data, structured data, etc. (databases may be con-
structed in conventional manners or by specific tech-
nologies, such as blockchain);

[0111] processing circuitry: one or more digital proces-
sors typically embodied in one or more computers,
servers, dedicated processing facilities, etc.;
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[0112] cryptographically encoded ledger: a ledger that
is encoded to permit access by cryptographic methods
(e.g., based on private and/or public keys);

[0113] immutable ledger: a ledger that cannot be
changed, or that cannot be changed without the change
being evident;

[0114] blockchain: a growing list of records, called
blocks, which are linked using cryptography; each
block contains a cryptographic hash of the previous
block, a timestamp, and transaction data; by design, a
blockchain is resistant to modification of the data;

[0115] centralized database: a searchable data store
including a centrally located database, virtual central-
ized database, cloud based database, collection of dis-
aggregated databases that are purpose built for the
respective data types, or other infrastructure having the
ability to aggregate data; for the present purposes, such
“centralized” databases may also include “federated”
databases, including databases physically located and
maintained in different locations (e.g., some countries
or jurisdictions may require local or otherwise con-
trolled storage for their populations, smart phones and
other networkable devices may individually contain
databases that are or may be federated);

[0116] account database: a database, typically main-
tained by the administrative entity that stores member
account data, which may include member-identitying
data and data related to ownership of databases and/or
value attributed to a member;

[0117] contributed data database: a databased that con-
tains de-identified and/or encrypted data contributed by
members; the data of the contributed data database may
be any type of data mentioned above, for example;

[0118] account blockchain or distributed ledger proto-
col: consensus protocol; a process, encoded in soft-
ware, by which computers in a network, called nodes,
reach an agreement about a set of data;

[0119] contributed data blockchain or distributed ledger
protocol: a protocol that utilizes blockchain and/or
distributed ledger technologies for receiving, process-
ing, aggregating and storing contributed data;

[0120] universal resource identifier protocol: a Uniform
Resource Identifier is a string of characters that unam-
biguously identifies a particular resource; schemes
specifying a concrete syntax and associated protocols
define each URI;

[0121] data key: a digit or physical key which holds a
variable value which can be applied to a string or a text
block, in order for it to be encrypted or decrypted;

[0122] data key for each member-specific account is
stored in an encrypted manner;

[0123] one-way pointer: a programming language
object that stores the memory address of another value
located in computer memory;

[0124] secure alternative authentication protocol that
maintains a de-identified nature of the stored member-
specific contributed data;

[0125] secure alternative authentication protocol com-
prises accessing a contact address for the respective
contributing member;

[0126] secure sandbox memory: a virtual space in
which software can be run securely and logic can be
applied to control queries and query responses;
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[0127] secure cloud service site: a platform of servers,
whereas your virtual sites live on multiple computers,
eliminating any single point of failure; such sites are
secure, and ultra-reliable, and generally always online;

[0128] educational interface pages: interface pages and
materials that may be served to members for educating
the members of the workings of the community system,
the details and types of data that may be contributed,
the details and types of value that may be obtained by
joining and participating in the community, as well as
to better educate members regarding such things are
how to improve data quality, how to maintain accurate
and up-to-date data, etc.;

[0129] segregated data key: data is separated such that
accessing one portion of a record does not automati-
cally allow access to other portions of the record;

[0130] segregation data key database: a structured set of
data that contains key (a variable values that is applied
to a string or block of text to encrypt or decrypt it) that
is used to encrypt or decrypt data;

[0131] patient journey or patient health journey: a series
of stages or events relating to the life, health, or
activities of a member (“patient”); such patient jour-
neys may relate to a disease or treatable condition,
while in other cases it may imply some portion or
aspect of the member’s life (e.g., normal care stages
following birth, vaccinations, eye care, regular check-
ups, regular monitoring, diet management, etc.);

[0132] template: an outline of pathway that includes
anticipated events likely to occur in a patient health
journey; templates may be based upon analysis of the
aggregated member-specific contributed data indicative
of events of other contributing members on the same
patient health journey, such as contributed data from
members who may have a similar condition or symp-
toms;

[0133] artificial intelligence: programming or code
stored and executable by processing circuitry to inter-
pret data, to learn from such data, and to use those
learnings to achieve specific goals and tasks through
flexible adaptation;

[0134] machine learning: a process based on program-
ming or code stored and executable by processing
circuitry based on algorithms that may build a math-
ematical model of sample data, known as “training
data”, in order to make predictions or decisions without
being explicitly programmed to perform the task (it
may be noted that sometimes terms such as artificial
intelligence, machine learning, and deep learning are
used interchangeably);

[0135] survey: a communication, typically sent or made
available to contributing members online, that includes
or solicits inputs (e.g., fields) providing specific data
from the members;

[0136] Value-Related Components

[0137] member-specific accounts: accounts established
for individual members that allow for contribution of
data, management of member activities, accounting
and tracking ownership and/or value attributed to a
member, opting in and out of activities, etc.;

[0138] member-specific value: value attributed to indi-
vidual members by virtue of their participation in the
community, such as by contribution of data; value may
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be in one or more forms, including, for example,
ownership shares, currency, cryptocurrency, tokens,
etc.;

[0139] pre-established calculation: mathematical calcu-
lation or logic based calculation established and offi-
cially implemented prior to usage;

[0140] asset amount: an amount of something of value,
typically referring to value attributed to members for
their participation in the community;

[0141] currency: a basis of value, such as money or
some other commonly recognized basis of transaction;

[0142] cryptocurrency: a digital currency in which
encryption techniques are used to regulate the genera-
tion of units of currency and verify the transfer of
funds;

[0143] member-specific value is at least partially based
upon the quality evaluation: value may be altered
(increased or decreased) based upon a quality, reliabil-
ity, or similar determination (e.g., of the data, of a
source of the data, of the contributor, of past interac-
tions, etc.);

[0144] smart code: executable code that provides for
defined steps or operations recorded in a verifiable
manner (e.g., an immutable ledger);

[0145] asmart contract: a computer protocol intended to
digitally facilitate, verify, or enforce the negotiation or
performance of a contract (e.g., through the use of
smart code);

[0146] educational module/video: educational materials
that may be provided (e.g., served) to members in a
desired sequence to systematically lead the members
through an instructional program;

[0147] third-party interface: pages or other materials
that may be served to third-parties to allow for activi-
ties such as the establishment of accounts, requests for
studies and searches of aggregated data, conveyance of
value (e.g., remuneration) for such activities, and
potentially for contacting members for follow-up
activities (e.g., clinical studies);

[0148] Operations

[0149] aggregate data: data combined from several
measurements and/or inputs; when data are aggregated,
groups of observations are replaced with summary
statistics based on those observations;

[0150] attribute value: to cause value to be created and
recognized;

[0151] transfer remuneration/currency/value: attributed
or recorded compensation of a defined sort, such as in
a member account;

[0152] separately store (data of different types): store
and/or segregate data in different databases;

[0153] de-identifying member data (e.g., contributed
data): data that has undergone a process that is used to
prevent a person’s identity from being connected with
information; defined broadly to include any method or
approach to protecting identity during storage and
processing of data, including the use of homomorphic
encryption on encrypted identifiable data, utilized to
facilitate anonymous or blinded data queries, commu-
nications, etc.;

[0154] the administrative entity does not link member-
specific contributed data to an associated member-
specific account in a manner that would personally
identify the respective contributing member;
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[0155] sending data to the contact address without
accessing the stored member-specific contributed data;

[0156] quality evaluation: a process used to determine
the accuracy, veracity, and potential value;

[0157] quality scoring: applying a function or a look-up
table in order to represent the quality of data;

[0158] determining inconsistency with member-specific
contributed data;

[0159] sending a notice to a contributing member of
results of the quality evaluation;

[0160] generating a report of results of the quality
evaluation;
[0161] contributor evaluation: analysis of data and/or

activities of members contributing data to determine
aspects such as reliability that may affect the use of data
contributed;

[0162] contributor scoring: a number or factor that may
be generated based on contributor evaluation and that
may be used, for example, in later interactions with the
same member (e.g., as more or less “trusted”) and/or
that may affect a value attributed based upon contrib-
uted data;

[0163] evaluation of past data submissions: analysis of
data, data sources, contributing members, and so forth
based upon evaluation of historical interactions and
contributions of the member;

[0164] evaluation of a third-party source: analysis of an
entity that generated or processed contributed data,
such as to determine data quality, completeness, reli-
ability, etc. (such third-parties may include, for
example, sequencing facilities, medical facilities, etc.);

[0165] processing of later member-specific contributed
data is altered for trusted contributing members;

[0166] interacting of the respective contributing mem-
ber with the educational interface pages;

[0167] completion of successive educational modules;

[0168] compensating contributing members based upon
interaction by the respective contributing member with
the educational interface pages;

[0169] accessing to the aggregated member-specific
contributed data without permitting third-party identi-
fication of members: activities between the administra-
tive entity and third-parties to aid in analysis of aggre-
gated data, such as for research and discovery without
relating the aggregated data back to individual contrib-
uting members in a way that would identify the mem-
bers;

[0170] remunerating by/from the third-party: transfer of
value from entities interested in the aggregated data in
exchange for activities such as searching, access, etc.;

[0171] stages of interaction by the third-party interface:
progressive activities of establishing an account or
relationship between the third-party and the adminis-
trative entity, arranging for remuneration for activities
with the aggregated data, etc.;

[0172] third-party interface is configured to cooperate
with the processing circuitry to perform searches;

[0173] permitting communication by the third-party to
contributing members without permitting third-party
identification: following analysis by a third-party,
allowing certain contact (e.g., via email) between the
third-party and contributing members (e.g., for invita-
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tion to clinical trials) in a way that does not provide the
third-party with the actual identification of the con-
tacted members;

[0174] third-party communicating based upon a unique
identifier associated with the aggregated member-spe-
cific contributed data of the contributing members:
similar communication but based upon technologies
where the members are associated with identifiers that
do not allow for personal identification of the members;

[0175] opting-out of communication from the third-
party: an operation that a member may perform (e.g.,
via interface pages) to preclude being contacted by
third-parties;

[0176] attributing a value to at least some of member-
specific accounts based upon remuneration provided by
the third-party for access to the aggregated member-
specific contributed data: channeling of value (e.g.,
remuneration) based upon interest in or use of member
data by third-parties, typically through the intermediary
of the administrative entity;

[0177] attributing the value to at least some of the
member-specific accounts based upon remuneration
provided by the third-party;

[0178] attributing a value is based upon whether the
respective member-specific contributed data corre-
sponds to criteria provided by the third-party: may
relate to specific remuneration or channeling of value to
certain members whose contributed data is of particular
interest to a third-party;

[0179] selecting a portion (for sandbox) of the aggre-
gated member-specific contributed data for access by
the third-party: down-selecting some data from the
aggregated data that meet criteria of a third-party, such
as resulting from a search;

[0180] segregating data: data for a given individual
being segregated across several databases to increase
security; each database has a different key for the
individual so information cannot be combined without
having all of the keys for an individual (stored in the
segregation key database).

[0181] DESCRIPTION OF EMBODIMENTS: Turning
now to the drawings, FIG. 1 illustrates an example data
aggregation and management system 10 at the service of a
member population made up of human members 12. The
member population may be thought of in some respects as
“users” to the extent that they will interact with the system
via served interfaces both to create accounts, to contribute
data, and to manage aspects of their account and data. They
will typically comprise human contributors made up of
individual members who may create member accounts and
contribute data (typically about themselves) as set forth in
the present disclosure. The data contributed may also
include various populations or types of organism for which
members may have data, including, without limitation,
animal populations, and other populations (e.g., plants,
microbes, environmental areas such as water and earth
sources).

[0182] The system allows for data, files, and records 14 to
be accessed, and uploaded for processing and aggregation of
their content. In the present disclosure, contributed data may
be referred to simply as “data” or “files” or “records”
interchangeably. As discussed in the present disclosure,
provisions are made for de-identifying the data contributed,
that is, for removing the ability to relate the contributed data
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back to an identity of the contributing member, unless the
member desires and consents to such identification. Man-
agement of the data, the account, and coordination of value
attribution is by the system administrative entity 38 (i.e., the
aggregation administrator or coordinator). The administra-
tive entity may maintain a platform or system 16 itself
having a number of components and systems as discussed
below.

[0183] The contributed data may include genomic, or
more generally omic data, medical data, personal data,
including personal, family, medical and similar historical
data, medical records, and any other data that may be of use
in research and/or analysis of physical states or conditions of
the relevant populations. These may be in the possession
and/or control of the contributing member, or may be held
in trust by various institutions, as in the case of files. In such
cases, the members may access the files by physical or
electronic transfer, or by any suitable means, or may simply
make the data and/or files available to the system (e.g., via
periodic, episodic, cyclic, or other transfer, such as from
“wearable devices”).

[0184] A wide range of individuals, institutions, busi-
nesses, and communities may create or assist in the creation
of'the data for each contributing member, and in many cases,
the types of data, the completeness and/or correctness of the
data may at least partially be a function of the originating
source. The present techniques assist in completing and
correcting contributed data, analyzing the data for quality,
interacting with the contributing members to ensure high-
quality data, and so forth. In the embodiment illustrated in
FIG. 1, for example, the contributing member may them-
selves create or make available certain personal data 18,
which could be provided via an online interface, form,
template, questionnaire, or any other means. Moreover,
various medical, governmental, quasi-governmental, health,
and other institutions may create data, as indicated by
reference numeral 20 (e.g., medical record data, hospital-
ization and treatment data, etc.). Similarly, imaging and lab
institutions 22 may create image and related data. Medical
offices and medical professionals 24 may create other
health-related data (e.g., via regular or other visits compiled
as patient medical records and the like). Pharmaceutical and
research organization may create further data, as indicated
generally by reference numeral 26. Omic data, including, for
example, sequence data may be created by other contribu-
tors, as indicated by reference numeral 28. Many other
sources of data may be envisioned as well, including wear-
able devices, home test kits and devices, personal electronic
devices (e.g., computers, tablets, cellular phones), employ-
ers, just to mention a few. In general, the present techniques
may focus on health-related data that may be useful to the
contributing member or to others in the contributing com-
munity (or beyond), though that term should be very widely
understood insomuch as many facets of the member’s life
may affect or be reflected in data possibly contributable by
the respective member.

[0185] The system 16 provides a number of services, and
these may evolve depending upon the organizational struc-
ture of the administering entity, and the needs and desires of
the member community and third-party users. For example,
in the illustrated embodiment, these may include an account
interface system 30, a file/data management system 32, a
data storage system 34, a value/share attribution system 36.
Many other systems may also be present, or added, such as
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a third-party interface system that might allow third-parties
to make use of the aggregated data, contact members, and so
forth, such as for a fee.

[0186] In the illustrated embodiment, the members will
typically interface with the system via a computer (or any
other capable device, such as a tablet, smart phone, etc.).
Data exchange will be enabled by any desired network
connection, so that member data, account data, and contrib-
uted data/files 14 may be provided. Similarly, data exchange
may take place, also by any desired network connections,
with the contributing members or users making up the
community, as indicated by reference 40, and with any other
permitted third-parties 42. Ultimately, based upon the
arrangements with these users, value will flow back to the
administrating entity 38 and therethrough to the member
community. Many forms of value may be provided, includ-
ing monetary payments, cryptocurrency payments, owner-
ship shares, and so forth.

[0187] As noted in the present disclosure, in some cur-
rently contemplated embodiments, interactions between the
community members and the administrating entity may be
based upon smart contracts, as are interactions with the
third-party users. Moreover, the ownership and value attrib-
uted to the community members may be based upon one or
more encrypted, decentralized, and/or public ledgers, cryp-
tocurrencies, and so forth. Such techniques may allow for
reliable tracking and “transparency” in transactions, while
the present techniques nevertheless are based on confiden-
tiality and member control of personalized or identity-
permitting data and data associations.

[0188] FIG. 2 diagrammatically illustrates an example of
account initiation and member interaction processes in
accordance with certain presently contemplated embodi-
ments. The process may begin with the member 12 inter-
acting with a personal computer 46, or other device that can
interact with the internet. Interface screens are served to the
member computer by interacting system components, such
as an account portal 48 and a member portal 50. The account
portal is provided for interacting with the member computer
in ways relating to the member account. As noted below,
various approaches, protocols, and processes may be imple-
mented to generate and account for value or shares in the
database or databases of the present system. The account
portal computer or computers 52 may include one or more
interfaces 54 designed to permit interaction with the member
computer as well as one or more processors 56 and memory
58. The memory will typically store various screens and
interaction protocols that are implemented by the processor
via the interface. The account portal may communicate
again by any suitable network or combination of networks,
and may operate based upon, among other things, a shares
or account API 68.

[0189] The member portal 50, like the account portal 48,
is maintained or overseen by the administrative entity of the
system. The member portal itself may run on any suitable
type of computer or combination of computers 60 and will
be in communication with the member computer by the
Internet or any suitable network or combination of networks.
The member may contact the portal by a conventional URL,
or by a browser search, or any other initial contact mecha-
nism. The interface screens will walk the member through
the account creation and data transfer process. As will be
appreciated by those skilled in the art, the computer system
running the member portal will typically comprise one or
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more interfaces 62 designed to allow for data exchange
between the administrative entity site and the user computer.
The interface 62 is in communication with one or more
processors 64 and memory 66. The memory may store the
interface screens, routines for generating the interface
screens, routines for processing member data, and so forth,
these routines being executed by the processor. The member
portal 50 is in communication with and executed based upon
a member API 72.

[0190] Data received, processed, analyzed, stored, and
otherwise handled by the system, including both account-
related data, member-specific contributed data, and aggre-
gated data may be stored in one or more data storage systems
70 and 74. As discussed below, in the present context, these
may be referred to as “centralized databases”, meaning that
they are available to the administrative entity for data access,
analysis, searching, and similar operations. In practice, such
databases may be physically stored in different locations,
and may technically comprise “federated” databases, or any
desired storage or data structure may be used.

[0191] As noted above, interaction with the administrative
entity may be based upon one or more smart contracts as
indicated by reference 76 in FIG. 2. Such smart contracts
may detail and/or manage various interactions, stages of
interactions, responses to interactions, and may keep reliable
and traceable records of interactions with the members. In
presently contemplated embodiments these interactions will
be noted on ledger entries as indicated by reference 78 in
FIG. 2. As also shown in FIG. 2, data storage devices or
systems 70 and 74 (again, comprising one or more “cen-
tralized” databases) will make the member-specific contrib-
uted data, data derived from it, and/or the aggregated data
available to a data analysis engine 80 which may examine
the data to determine such factors as data quality, data
completeness, data consistency, data accuracy, and so forth,
but that may also analyze the data to determine possible
follow-up with contributing members, possible “cohorts” of
members who share one or more traits, conditions or issues,
and so forth.

[0192] FIG. 3 illustrates various example data types that
may be contributed and handled by the system and pro-
cesses. As noted, any of a wide range of data types may be
contributed, processed and stored. It may be noted here that
while reference is made in this disclosure to “types”, in
reality, many of these may be super- or sub-sets of one
another, and in some cases, files and other collections of data
may include several types. But for the present purposes, it is
useful to consider these as separate types for many reasons,
such as the fact that they often originate from different
sources, they may comprise different file and data structures,
they may be reported at different points in time, they may
tend to include characteristic incompleteness and inaccura-
cies, they may be initiated at different times and in different
ways, or simply because they may be thought of and handled
by the members differently because of the underlying reason
for their creation.

[0193] Inthe illustration of FIG. 3, data, generally referred
to by numeral 82 may include different data types are
indicated by reference numeral 84. These are illustrated as
including different specific types of data 86, such as demo-
graphic data, encounters (e.g., between individuals, with
environments, with pathogens, with diseases, etc.), diagnos-
tic data, medical procedure data, medical follow-up data,
omic data, social data, lifestyle data, environment data,
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exercise/activity data, and diet data—though clearly these
and many other data types may be considered. In general,
such data may be compiled, stored, and even contributed to
the system as structured data 88, or unstructured data 90. In
the illustration, the structured data is shown as including
specific types of files or data 92, such as survey inputs,
health records, patient records and reports, and sequence or
omic reports. Here again, many other types of contributed
data may be in a structured format. Other data which is
unstructured may nevertheless be of keen interest, particu-
larly when considered together with structured data, such as
image data, physician notes, personal contact data, as well as
many others. As noted in this disclosure, for example,
lifestyle details, automatically detected data (e.g., from worn
or home devices), and so forth may be structured or unstruc-
tured, and can still be handled by the system.

[0194] FIG. 4 illustrates analytical ways in which such
data may relate to a contributing member, and presents a
different way to consider the contributed data. In this
example, the relational structure 96 may correlate data 98 of
an individual (or community) by, for example, data type and
the one or more sources or methodologies for its creation
and collection. In the illustration, the data 98 includes an
environmental layer 100, a phenotype layer 102, and a
genotype layer 104. Each layer may give rise to different
data types 86 as discussed above, and these may be implied
by the characteristics of the respective layer or layers (e.g.,
environment data may include encounters, geographics,
demographics; phenotype data may involve ethnicity, physi-
cal characteristics, family details and history, personal data,
and so forth; genotype data will typically include sequence
data, etc.).

[0195] Moreover, each of these layers, and the corre-
sponding data types may imply different data sources and
capture methodologies 106. For the present purposes, it
should also be pointed out that these are also mechanisms for
filling in missing or incomplete data, for correcting errone-
ous or inaccurate data, and more generally for enhancing
data by acquiring and contributing additional data. By way
of example, such sources and methodologies may include
medical visits, compilations of medical and health records,
surveys and questionnaires (including online forms and
interfaces), sequencing, imaging, wearable devices, home
test devices, just to mention a few. Here again, these may
produce structured or unstructured data (or both).

[0196] FIG. 5 illustrates different data types and their
inter-relation, and ways in which gaps in data may be
identified and filled, or incorrect or inaccurate data may be
corrected. In this illustration, the data 108 originates from
sources 110. The data may be thought of, similar to the
depiction of FIG. 4, as different layers or data types 112. In
most cases, the data contributed (or available) is not exhaus-
tive in each layer or type, as indicated by the regions, holes
or gaps 114 and 116 (which could also represent inconsis-
tencies, inaccuracies, or low quality in the data). Such
regions may be identified in a variety of ways. For example,
analysis by the analysis engine of the processing circuitry
disclosed may identify that certain fields or inputs are
missing or inconsistent with one another in data of a
particular type, or in data contributed at different times. In
the illustration, moreover, conceptual or analytical pathways
118 and 120 through the data may reveal that useful parts of
each layer or type are missing or inaccurate (or that a layer
or type is missing entirely). As discussed below, the system
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may be able to automatically fill in the missing data, and
such fill techniques may be based upon artificial intelli-
gence, machine learning, simple comparison between simi-
lar data fields, and the like, so that the system is progres-
sively refined and may require less communication with
contributing members. In other cases, communications may
be initiated with the members (including fully automated
communications) to acquire or re-acquire data as indicated
by reference 122. The requesting communications 124 may
take the form of emails, customized surveys, requests,
recommendations, and so forth. In presently contemplated
embodiments, such communications are “de-identified”
such that the administrative entity does not identify the
contributing member by association with the contributed
data.

[0197] FIGS. 6A-6C illustrate certain example technolo-
gies or workflows for acquiring certain data types, and then
for completing or complementing the data over time. FIG.
6A illustrates certain data originating technologies 126 for
sensing or monitoring bio-related data for a member. These
will typically be based upon the type (or sub-type) of data
involved, and sometimes on the anatomy or physiological
system from which the data is taken. For example, data may
be collected relating to the brain 128 and brain function,
typically from electroencephalograms (EEGs) and similar
studies, but also from wireless mobile EEGs. Data pertain-
ing to the eyes 130 may be collected by medical exams,
eyeglass prescriptions, medical procedures and surgeries,
and so forth, but also from glucose-sensing lenses, digital
fundoscopes, smartphone visual-acuity tracking, automated
refractive error measurements, non-invasive intraocular
pressure detection. Head-related data 132 may similarly be
obtained by physical examination, but also by seizure
records, autonomic nervous activity detection, head-impact
sensors, non-invasive intracranial pressure detection, and
voice or respiratory stress recognition. Cognition data may
be collected through online tests, gamified evaluations mea-
suring mental or physical responses, or through the continu-
ous or episodic tracking of keyboard stroke pressure varia-
tion, timing, and other patterns during any typing activity.

[0198] Much data 134 relating to body organs and organ
systems may be acquired differently based upon the particu-
lar physiological structure, including continuous blood pres-
sure tracking for the heart and vascular system, handheld or
wearable electrocardiography devices, heart rhythm detec-
tion, cardiac output detection, stroke volume measurement,
and thoracic impedance measurement. Information on the
lungs may be detected, for example, by home spirometry,
pulse oximetry, inhaler use, breath-based diagnostics,
breathing sounds, and environmental exposure. Regarding
the blood, data may be obtained from continuous glucose
monitoring, transdermal detection, genomics-based patho-
gen detection, and blood tests. Skin-related data may be
obtained by monitoring temperature, lesions, pressures (e.g.,
for wound care), sweat chemistry, and cutaneous blood flow.
Bladder and urine information may be had from compre-
hensive urinalysis, sexually transmitted disease tests, and for
infants, diaper-based sensors. Moreover, gastrointestinal
data may be obtained by endoscopic imaging, esophageal
pH monitoring, fecal blood and bilirubin tests, gut electrical
activity, and so forth. Other systems, including the skeletal
system, the endocrine system, and so forth may be related to
other acquisition technologies and methodologies, including
many types of medical imaging.
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[0199] In all cases it is anticipated that additional, refined,
and new measuring methods, techniques, and devices will be
developed over time that were not either available or prac-
tical at the time of the present disclosure. The methodologies
and techniques outlined here may nevertheless be adapted to
such evolving technologies.

[0200] Ingeneral, some of these will clearly entail the help
of providers, including medical professionals, laboratories,
and the like. Others may be based upon direct input by the
members (e.g., via the system interfaces, questionnaires,
surveys, etc.). Still further, and increasingly, data may be
obtained continuously, periodically, or episodically by per-
sonal and/or wearable devices, as indicated by reference
136. Such data may include, for example, pulse, blood
pressure, temperature, activity, hydration, sleep stages, sei-
zure detection, respiration, oxygen saturation, blood chem-
istry, ECG, cardiac output, stroke volume, stress, and so
forth. Similarly, where available (and permitted by the
member), location, movement, interests, treatment compli-
ance, and similar data may be collected from online activi-
ties, cellular and mobile device records, and so forth.

[0201] FIG. 6B illustrates an example data originating
workflow, such as for medical-related data. In many
instances, this workflow 138 will begin with an individual
12 visiting a medical provider or institution 110. Based upon
the visit and the activities, tests or treatments performed, a
record 140 is produced (or typically many such records).
These may be made available to the individual (patient),
who will then be or become a contributing member. The
record is digitized as block 142, either by the provider or
upon submission to the system, and one or more structured
data/files are produced. These are then stored as indicated by
reference 146. As indicated by the arrows returning to the
left in the figure, at any of these stages the member or system
may loop back to obtain additional data, augment the data,
contribute missing data, correct incorrect data or the like.
The arrows also indicate that many such loops may be made
over the course of the lifetime of the member, and all such
data may be collected and processed to enhance the value
provided to the member, and its use in the service of the
particular member and the community.

[0202] FIG. 6C illustrates another example data originat-
ing workflow, such as for omic data. In this workflow 148,
a sample from any subject of interest may be obtained that
may comprise omic material. These may include, for
example, the member 12, but also any environment 150 to
which they are exposed, any pets or other species 152, or
more generally, any relevant source of omic material (e.g.,
saliva, gut, feces, blood, hair, organ and tissue samples,
specimen swabs, etc.). the sample 154 is then processed,
typically by a genomic laboratory as indicated by block 156
to produce one or more files containing extended sequences
of reads, lists of genomic variants, identified pathogens with
antibiotic resistant properties, microbiota presence and
abundance, or any other method of conveying detailed or
summary information relating to the omic tests conducted.
In practice, processed data or summarized data may be
provided rather than raw data, and this may be in the form
of tag data, text files, or written reports. This data may be
contributed, and processed, as indicated at block 158, then
stored at block 160. Here again, at any stage of the data
acquisition or processing loops back may be useful to
complete or correct data, or the process may be repeated one
or many times (for the same or tissues) over time.
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[0203] FIG. 7 is a diagrammatical representation of an
example interplay between certain data originating and
acquisition approaches, and a processing and analysis sys-
tem that may be maintained and operated by an administra-
tive entity. This figure is intended to depict that the system
and methodology may be very interactive and interdepen-
dent, with data being contributed, received, analyzed, cor-
rected, completed, and used in many different ways, with
communications back to the members. In fact, it is antici-
pated that the ways in which the data is analyzed and used
will evolve over time, such as when new conditions are
recognized, new data is available, new data types and
acquisition techniques are developed, new diagnoses are
made, new cohorts are determined, new symptoms develop,
and so forth.

[0204] In the illustration, the processing 162 may be
thought of as centered around the processing system 164,
which itself includes the analysis engine. This analysis
engine will generally comprise computer code and algo-
rithms operating on local, internet, or cloud based hardware,
that may itself have one or more “modules” and that may be
progressively developed, refined, and expanded over time. It
may be specifically adapted to handle different file types,
data types, formats, and so forth. It may also be specifically
adapted to identify specific types of gaps and errors in data,
to attempt to fill the gaps or correct the errors based on other
data of the same type, other data of different types, other data
of other members, other data from the same member pro-
vided at different types, and so forth. Some gaps and errors
may be quite simple (e.g., a mismatch between a zip code
and a city), while others may be less intuitive (e.g., the name
of a diagnosing physician). Some errors may entail a simple
misspelling, while others may require clarification by the
member, or more detailed analysis of past records and data
for auto-correction.

[0205] Such exercises and analysis may be performed at
any desired stage of operation of the system. In many cases,
initial analysis, completion and correction (with or without
communication to the member) may be performed upon or
soon after submission of the data to the system. In other
cases, analysis may follow submission of additional data of
the same or a different type by the same member. Still
further, the analysis of one member’s data may follow from
submission of data from others that may correspond in some
way to the first member’s data (e.g., relating to a common
condition, situation, possible diagnosis, possible health
activity, environmental exposure, possible legal claim, etc.).

[0206] As shown in the figure, survey data 166 may be
provided, and in many cases the first data provided by a
member may comprise such data (e.g., geographic informa-
tion from a home address, simple question/response data).
The arrow back and forth to the processing circuitry (and
analysis engine) is intended to indicate that the system may
request additional data, corrections of the data, completion
of the data, verifications of proposed corrections and
completions, and so forth, which in some cases may be done
during a single data-submission session. Also illustrated is
wearable/tracking data 168, which may include any of the
technologies and methodologies discussed above. Here
again, the correction and completion process may be inter-
active based upon analysis of the submitted data. Consulta-
tion, exam, and similar data 170 may be similarly submitted,
and analyzed for completeness and accuracy. Finally, fol-
low-up data 172 may be submitted. Such data may include
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many different types, including survey data soliciting feed-
back on whether treatment plans are followed, results of
treatment, response of a physical condition to treatment, and
so forth. But it should be noted that none of these inputs or
data types is limited to occurrence of a disease or condition,
but much more generally, they may simply relate to the
health and wellbeing of the member.

[0207] The figure also represents that over time, and based
on various initiators, the system, based upon analysis of
contributed data of the member or other members, may
interactively solicit completion or correction of contributed
data, such as by recommending additional exams, tests,
treatments, or simply the updating or supply of other data
that may be of use on improving the life and wellbeing of the
members.

[0208] FIG. 8 represents an example manner in which
such data originating, acquisition, analysis, completion and
correction approaches may come into play in a “patient
journey” addressing a member physical condition. The term
“patient” here should not imply that the member has or will
have any particular disease or medical problem, but simply
that the process relates in some way to health. In some cases,
the “patient journey” will relate to a chronic, acute, or
progressive disease or treatable condition, while in other
cases it may imply some portion or aspect of the member’s
life (e.g., normal care stages including prenatal, following
birth, vaccinations, standard check-up recommendations of
a healthcare system, eye care, regular checkups, regular
monitoring, diet management, exercise regime, etc.).
[0209] As shown in the figure, the patient journey will in
many cases, begin with awareness or screening (or some sort
of exam, personal realization, or interaction with a medical
or other provider), as indicated at block 176. Such events
may include, for example, the development of a condition,
symptoms, or the like. But they may also include “normal”
life events, such as a birth, initiation of a personal program
(e.g., a diet, a workout program, vaccinations, beginning of
school, a physical move to a new location, initiation of a
self-interested program to acquire omic data, desire to start
a family, etc.). Such events may create various data 178,
some of which can be provided via online tools, question-
naires, surveys, and the like. Other data may comprise
medical tests, exam records, wearable device data, and so
forth. Any or all such data, whether initially structured or
unstructured may be submitted to the system (managed by
the administrative entity) for management, storage, process-
ing and analysis (including aggregation, automated and
human-assisted correction and completion, etc.) by the tech-
niques disclosed.

[0210] At some point, a diagnosis 182 may be made of
some condition, disease, or health or lifestyle concern. Such
diagnoses may be made in any suitable manner, such as by
conventional medical professionals following visits, but also
via remote medicine (e.g. telemedicine), online methods,
and certain artificial intelligence and machine learning tech-
nologies. In many cases, the member will seek assistance of
health or medical professionals, resulting in additional
records, data, images, and so forth, as indicated at 184. In
some cases, these may be based upon recommendations by
the system, as discussed below. This data may then be
submitted and processed as well, and analysis may allow for
completion and correction.

[0211] Later, therapeutic options 186 may be explored or
made available to the member. These may address specific
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diagnosed diseases or conditions. But more generally,
“therapeutic” should be read to include steps or activities
more generally. By way of example, a pregnant member may
consider changes to diet, physical activity, and work sched-
ules. A newborn may benefit from certain types of monitor-
ing, developmental tracking, diet, and so forth. At later
stages of life, the member may consider a wide range of
lifestyle and other options to address any particular personal
concerns. This data 188 may be submitted to the system, and
automated or assisted completion and correction may be
performed based upon analysis.

[0212] Stage 190 represents treatment of a condition or
concern. This may involve an actual disease, such as via
surgery, prescription drugs, or any other procedure. More
generally, it may entail any steps or activities actually taken
by the member with or without outside assistance. Data 192
relating to the actual regime adopted may be submitted,
analyze, completed and corrected as disclosed. Such infor-
mation may be extremely useful for determining how the
activities address any condition or concern which caused the
member to consider them, particularly when considered in
connection with data on condition management, as indicated
by stage 194. Together, such data may indicate whether
treatments are actually followed, whether recommended
medication regimes, diets, lifestyle changes, and the like are
followed. Condition management data 196 may often
include survey data, but may also include medical follow-up
reports, lab test results, wearable device data, and so forth.
Additionally, data will include information on patient related
outcomes and the patient related experience from the treat-
ment, as well as longitudinal data collected months and
possibly years after the initial diagnosis and treatment.

[0213] In the illustration, the patient journey is completed
with patient empowerment 198. The ultimate goal of such
activities (and data collection and analysis) is wellbeing of
the individual. But this may include benefitting from the
journeys of others, and allowing others to benefit from the
member’s experiences. In the illustration, this stage may
produce very interesting data, such as improved determina-
tion of cohorts who may share similar experiences. More-
over, it may allow the individual to “loop” back in various
ways for the same or a different health consideration. For
example, based upon the benefits of interaction with the
community and the system, the member may consider closer
cooperation with the data contribution process.

[0214] The present techniques, platform, and processes
offer many unique benefits both to the members and to the
community at large based upon interaction during the patient
journey. First, it is contemplated that the actual share or
value attributed to each member will be increased by the
contribution of more and better data. It should be kept in
mind that this may entail one or many cycles through the
same or different patient journeys for each member, with the
same or different initiators and the same or different steps.
The analysis of the member-specific contributed data, the
aggregated data, and analysis of both together may allow the
system to determine and recommend data acquisition,
completion and correction based upon similar journeys by
other members. Many refinements may be realized as a
result of the analysis and data enhancement, including
refinement of aggregated data; refinement of recommenda-
tions due at least in part to the data reflecting similar
concerns, activities and outcomes of others; refinement of
efficiency of the journey and steps taken (e.g., by recogniz-
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ing through data analysis what steps are more or less
effective for comparable members with comparable con-
cerns); refinement of screening and prevention (e.g., by the
ability to recognize in the member-specific contributed data
and the aggregated data potential risks of conditions); iden-
tification of previously unrecognized conditions (e.g., new
diagnoses recognized by the medical community and deter-
minable by the contributed data); and recognitions of per-
sonalized medicine correlations (e.g., based upon deep
understanding of the makeup, lifestyle, demographics, etc.
of the member, what approaches are most effective based
upon the experiences of others).

[0215] FIG. 9 illustrates certain example operations 202
that may be considered in processing via the components of
the foregoing figures. The process of account creation,
indicated generally by reference 204 may begin with a
prospective member accessing an online tool as noted at
operation 206. This online tool may take the form of a screen
or screens that permit input of data and provide directions
and information to the perspective member. At operation
208, then, the prospective member creates an account and
this account may be verified, such as by verifying an email
contact for the member. At operation 210, then, a unique
member ID is created. Importantly, this member ID may be
used for all member interactions with the system, and is a
part of the basis for separating individual or personal data
from the data uploaded for aggregation. That is, respecting
member anonymity or confidentiality, the unique ID allows
for many types of member interaction with the system while
maintaining separation between the aggregated data or files
and the personal identification of the member. The member
idea may be encrypted locally on the member computer
using member login information, such that it is not directly
linked to the member’s account until it is unencrypted.
[0216] At operation 212, then, any information provided
by the new member is stored, and at operation 214 identi-
fying information is separately stored. It may be noted that
through all of these operations, and based upon the protocols
set forth in the smart contract, quality control and other
required operations or milestones may be performed as
indicated by block 216. For example, when data is uploaded
the smart contract may call for a quality control operation on
the data and a response may be defined, such as receiving a
quality control metric, as well as an action may be taken,
such as to compare the metric to a pass/fail hurdle, to make
a pass or fail decision, and so forth. Responses may also be
defined at such steps, such as indicating to the user whether
data is acceptable or not, whether data or files pass or fail,
and, for example, if the response is a “pass” the data may be
entered into the database, shares in the database may be
allocated, entries may be made to a ledger, and so forth as
described below. Similarly, in the case of a “fail”, actions
may include placing data into a failed data queue, informing
the user, making a leger entry, and so forth.

[0217] It is also contemplated that the member may have
direct access to certain data and files, and in such cases, may
upload the data or files directly. In other cases, the member
may instead provide links to data and files that can be the
basis for access by the processing systems of the adminis-
trative entity. In yet other cases the members may fill out a
survey and the data would be extracted from the answers
directly or after quality control testing and other processing.
[0218] FIG. 10 illustrates exemplary logic for providing
transparent confidentiality in processing of member data and
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files. As noted throughout the present disclosure, an impor-
tant aspect of the system is the ability to reliably trace
interactions with the system, and between members and the
system, as well as third-parties in the system. Such interac-
tions should not only be transparent and reliably traceable,
but should also respect the confidentiality of the participants,
and particularly of the community members. Various pro-
cessed may be envisaged and implemented to provide both
the desired tracing and transparency needed for reliability, as
well as member confidentiality. In general, this is done by
separation of member identifying data from uploaded data in
files. The latter becomes de-identified data which cannot
ordinarily be associated with the identity of the contributing
member. Nevertheless, the system allows for the account to
be created, augmented, and for value (e.g., remuneration) to
be passed along to the particular members based upon
third-party utilization of the database or databases.

[0219] In the implementation illustrated in FIG. 10, this
process 218 again begins with the uploading of data or files
as indicated by reference 220. When the data is uploaded it
is stored as indicated by reference 222 and as discussed
above. The data may typically be stored at a structured data
location as indicated by 224. Moreover, this process again
begins a protocol in accordance with smart contract pro-
cessing as indicated by reference 226. Though not separately
illustrated in FIG. 10, it should be borne in mind that this
smart contract processing may include individual stages or
toll gates that are passed, and each may be associated with
actions, responses, notifications, and so forth, all of which
are recorded in one or more ledgers.

[0220] At block 228, the processing invokes a universal
resource identifier protocol (URI). Such protocols may be
crafted to provide restricted processing of the data stored at
location 230. For example, in a presently contemplated
embodiment, the URI protocol will require credentials
which may be embedded into queries made by the admin-
istrative entity. Accordingly, such queries may be the basis
for the processing performed by the administrative entity,
and because it is exceedingly unlikely that such credentials
could be reproduced by other entities, the URI protocol
ensures that only such queries will meet the requirements for
response. Moreover, in the presently contemplated embodi-
ment illustrated, a limited number of uses may be made of
the data in accordance with the URI protocol as indicated by
reference 232. In this contemplated embodiment, a single
use is permitted. Further, in accordance with this embodi-
ment, a restriction on the duration or lifetime of the avail-
ability of the data or URI is made as indicated by reference
234. Once this time expires, the queries are no longer
permitted and the process must move to an earlier stage,
possibly including re-uploading of the data.

[0221] The figure also illustrates the separation of subse-
quent operations. For example, based upon processing, and
as discussed above, data and files are stored as indicated by
reference 236. In a separated way, however, user accessible
data is updated as indicated by reference 240. That is, the
user account information, value or shares attributed to the
user, and so forth may be accessible to the user, while the
same information is not accessible to the administrative
entity, owing to the separation of the data and files stored at
block 236 from the user information accessible at block 240.
As indicated at 238, however, the user identity and uploaded
data, files, and share information may be linked so that
attribution may be made, and remuneration passed along to
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the members based upon the uploaded data and files, and
their utilization by third-parties.

[0222] FIG. 11 illustrates example processes 242 presently
contemplated for uploading, receiving and processing mem-
ber data files. The processes may begin with the uploading
of data or files as indicated at block 244. As noted above, all
search processes may be performed in accordance with
protocols established by one or more algorithms or smart
contracts (or “smart code” or other suitable immutable and
traceable protocol) as indicated at 76 in FIG. 11. Each stage
executed may include initiating actions, receiving responses,
and taking actions based upon received responses. For each
of these steps or stages in execution of the smart contract,
and based upon the interactions between the system and the
member, ledger entries are made as indicated at reference 78
to maintain a reliable record of the interactions. Though not
separately illustrated in FIG. 11, such smart contract stages
and ledger entries are made or may be made at all of the
various steps of processing.

[0223] The uploading process transfers data or a file 246
to one or more temporary storage systems 248. Temporary
content storage, as indicated more generally by reference
250 may store unprocessed or partially processed data or
files waiting in a queue for other actions, such as quality
control. Individual files 252 are then transferred by a quality
control broker 254 for one or more types of quality control.
In certain presently contemplated embodiments, structured
data or files may be converted or processed to make them
more structured, understandable, comparable, searchable, or
to facilitate extraction of data for aggregation. Such files, as
indicated by reference 256, may be transferred to a converter
cluster 258. Genomic data files, as well as any other con-
tributed data or files, for example, may be most useful when
placed into a structured and standard format or when stored
based on comparison to a reference file. Converter cluster
258 may provide processing for creating congruent files,
verifying that the files relate to a particular population,
species, individual, and so forth, for formatting the files and
contents of the files and so forth. Where such processing or
conversion is not desired or required, the files may be passed
to a quality control process content storage 264 as indicated
by reference 262, or the converted or processed files may be
similarly placed in the quality control process content stor-
age as indicated by reference 260 in the figure.

[0224] Files waiting in a queue in the quality control
process content storage may be individually transferred,
then, as indicated at 266 by a quality control broker 268 to
perform validation on the files. The files sent for validation,
indicated at reference 270 are considered by a validation
cluster 272. Validation of data or content of such files may
be performed based upon the type of data in the file,
expected aspects of the data, standard data to which the
processed data may compared, and so forth. For example,
the validation cluster may check for redundancy or near
redundancy (e.g., a member has uploaded the same data
more than once, or copied a file and has made one or few
changes, commonality of variants (e.g., the member has
uploaded inconsistent files), verifications versus reference
data (e.g., genomic data compared to human or other species
reference genomic data), statistical analysis of the data, and
so forth. The validation cluster may produce a validation or
analysis report. Thereafter, the validated or processed files
274 may be transferred to a validated data storage 278. If
such validation is not desired or required, the files may be
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forwarded to the storage 278 bypassing the validation clus-
ter, as indicated at reference 276.

[0225] Individual files may then be extracted from the
validated data storage as indicated by reference 280 to a data
analysis engine 282. In particular, various types of quality,
credibility, reliability, completeness and aspects of the data
may be measured, and scores may be attributed that may be
used for various purposes, including, where desired, attri-
bution of shares or value. Other types of analysis, discussed
in the present disclosure, may include, for example, deter-
mination of useful follow-up communications with mem-
bers, recommendations for further data acquisition, tests,
and so forth, determination of possible membership in
cohorts based on the data, and many other processes.
[0226] A credibility or data quality score or report may be
generated at operation 284. Based upon such scores, certain
members may be designated as “trusted” or reliable mem-
bers, and later processing of contributions by such members
may be altered, such as by alteration of certain quality
control applied to the data or files, or value attributed to the
data or files based upon the quality and/or reliability of the
underlying data. At this or a later stage, the system may
analyze data of the same or a different type, or data received
at different times, and attempt to complete or correct the
data, as described below. Other operations, such as creation
of a customized template or survey may be performed, such
as to solicit the contributing members to complete or correct
contributed data that appears to be incomplete or inaccurate.
When the data is completed or its accuracy (or more
generally, its quality) is improved, such improvements may
be reflected in increases or changes in the value attributed to
the contributing members. The score may be saved and be
used later as part of a statistical analysis evaluating the
overall quality of all the data provided by a user or the
statistical confidence of conclusions in a study across mul-
tiple users. At operation 286, the analysis engine may also
determine that the processing of the data is successful or that
a failure has occurred, requiring either sequestration of the
data, partial acceptance of the data and so forth. At operation
288, then, value, ownership increment, profit distribution, or
shares may be attributed to the member based upon the data.
Any suitable formula for attributing value may be applied at
this stage, and different formulas may be developed as
different types of data and data of interest are determined
and provided by members.

[0227] Finally, as indicated at references 290, 292, 294
and 296, the data and files are stored. In presently contem-
plated embodiments, these are stored in separate storage
spaces, with genetic files being stored in a first storage space
292 and medical and similar data and files being stored in a
storage space 296. Of course, each of these storage spaces
may comprise one or many different physical storage media
and locations. As noted above for all of the steps and based
upon the smart contract protocol implemented, ledger
entries are made as indicated at reference 298, and notice is
provided to the members of the processing and value attri-
bution as indicated by reference 296.

[0228] As noted above, various approaches and formulas
may be used for the attribution or allocation of shares or
value based upon the data and files provided by members.
Exemplary processes for such value or share attribution may
begin with evaluation of the type of data provided by the
member, such as personal data, medical data, health records,
history data, omic data, or any other type of data. The system
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may then perform analysis and quality control on the data as
noted. Many other factors may be considered that can be
incorporated into the evaluation, particularly completeness,
consistency, and so forth. Such completeness and consis-
tency may be analyzed within and between data and files
contributed by the same member at a single time or between
data contributed at different types. Similarly, completeness
and accuracy may be determined between data types (e.g., to
ensure that data of one type is consistent with data of another
type). Data may also be analyzed versus similar data (e.g.,
data of the same or similar type) contributed by other
members, or even aggregated data for many members.
Further, where standard data (e.g., reference omic data,
reference disease state data, etc.) is available comparisons
may be made with such references. Complex computation of
shares or value for individual members and for individual
data may be made by the system. In general, the sum of all
value attributed to the individual member can be applied
regardless of the number of times the data is added, altered,
supplemented, removed, and so forth. Based upon factors
such as the completeness, accuracy, consistency, quality,
reliability, veracity, and so forth, then, the shares calcula-
tions may be applied. The calculation could be a simple
score used to accept or reject contributed data or the score
could be used to weight the data value and subsequently the
share allocation. As always in these processes, where smart
contracts are utilized, a ledger entry may be made and the
member may be notified.

[0229] FIG. 12 is a flow chart illustrating an example data
gap or error identification and correction process 302. As
noted above, upon receipt of member-specific contributed
data, the analysis engine determine whether the data is
incomplete or incorrect, and attempt to complete and/or
correct the data. This may be done on the data in either a
structured or unstructured form, although in some cases the
data may be converted to a structured form that is more
easily analyzed prior to analysis for incompleteness and
errors. In the illustrated embodiment of FIG. 12, the data is
structured and processed at operation 304. One or more
analysis routines or programs may then be invoked and
executed, and based upon such factors as anticipated fields,
desired fields, textual and/or contextual analysis, the system
determines whether any gaps, incompletions, or errors are
present in the data at operation 306. If any are detected, the
system may attempt to provide the missing information or to
correct the errors, as indicated at 308. Simple errors of
spelling, dates, names, addresses, and so forth may be
provided by reference data, or by comparison of the con-
tributed data to other contributed data from the member, or
from data of other contributing members (e.g., in a similar
location, with the same or similar providers, etc.). Artificial
intelligence and machine learning techniques may also be
employed, such as to infer the likely missing or correct data
from other data for the same or other members. It is
contemplated that over time, such techniques will learn
patterns and typical gaps and errors, both for the same and
other members.

[0230] If such attempts do not provide all of the desired
data, the system may communicate with the contributing
member to solicit additional or correct data as indicated at
operation 310. It is contemplated that such communications
will be made in a “de-identified” manner, wherein the
identity of the member is not available to the administrative
entity. At this point, or if no gaps or errors were identified,
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the data may be stored, as indicated at operation 312. Even
in such cases, the analysis engine may determine that, at
least partially based on the contributed data, other data
recommendations may be desirable. Such determinations
may be based, for example, on analysis of conditions or
health concerns that may be detectable by analysis of the
contributed data, including analysis in combination with
other data types from the same member, or earlier-contrib-
uted data of the member. Moreover, such recommendations
may be based upon analysis of a patient journey of the type
described above. They may also be based upon aggregated
data of other members, particularly members with correla-
tions to the contributing member. Further, such recommen-
dations could be based upon newly identified conditions,
diagnoses, medical innovations, development of new tests
and screening techniques, and so forth. It is contemplated
that the routines executed by the analysis engine will evolve
and develop to accommodate such new comparisons and
recommendations. If no further recommendation is identi-
fied, the value attributable for the data may be noted and
notice provided to the member at operation 316.

[0231] It should be noted that, though not separately
indicated in FIG. 12, it is contemplated that each operation
will result in one or more entries into an immutable ledger
or tamper-evident ledger in accordance with a smart contract
or smart code protocol. Moreover, as noted above, the
analysis and processing may be accompanied by determi-
nation of a data quality score or similar evaluation, which
may serve at least partially as the basis for the value
determination. Many different approaches may be made so
such scoring, including higher scores for more complete or
accurate data, higher or lower scores determined by com-
parison of the contributed data to similar data from other
members (e.g., as gauged by the aggregated data), and so
forth.

[0232] If more data is desired at operation 310, or any
recommendations are available at operation 314, the com-
munication mentioned above may be created at operation
318, and a de-identified notice sent at operation 320. In
general, it is contemplated that such communications may
comprise an email, message on an internet login page, or
other notification and an automatically populated survey,
template, form, document, or other online tool that prompts
the members to provide, correct, or confirm the data of
interest. It should be noted that, as indicated by reference
322, at this or any other stage in the processing, the
contributing members may “opt out” of various operations.
This is particularly the case for notifications and requests for
additional data, or recommendations. For example, some
members may not desire to know of potential conditions or
concerns, regardless of the potential for additional shares or
attributed value. A fundamental principle of the system is to
maintain member confidentiality and to respect their desires
with regards to the use and analysis of the contributed data.

[0233] FIG. 13 is a flow chart illustrating an example
process for recommending data gap filling, complementing,
and completion. As noted, the follow-up communications
with the members may entail recommendations for acqui-
sition or communication of more complete or complemen-
tary data. The process 324 for such recommendation may
allow for assisting the members in this way. That is, when
gaps, errors or recommendations are determined, as indi-
cated at operation 326, the analysis engine may determine
the best method for obtaining the data, as indicated at
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operation 328. Many different types of data may be used in
this process. For example, the system may determine pro-
viders that the member already uses or has used in the past.
It may also consider providers in the members geographic
area. Still further, where available, the system may access
information on candidate providers, such as ratings, reviews,
cost data, insurance plan data, and so forth. Such data may
include consideration of results (e.g., data quality) experi-
enced by other members, the form, format and completeness
of the data typically available from providers, and so forth.
Based upon such considerations, one or more providers,
protocols, locations, and so forth may be communicated to
the member as indicated at operation 330. Here again, at
indicated at 332, the system may allow for opting out of this
process or of the notification of operation 330.

[0234] FIG. 14 is a flow chart illustrating an example
process for identifying potentially useful new data for mem-
bers, and recommending follow-up. The process 334 may
begin with an ongoing (e.g., continuous, periodic) or epi-
sodic follow-up initiation as indicated by reference numeral
336. It should be noted that follow-up communications may
already be made to solicit or collect the provision of com-
pleting or corrected data as discussed above. The illustration
of FIG. 14 relates to further or later communications that
may be made for other reasons, on a regular or “from time
to time” basis.

[0235] Any of a wide variety of events may initiate the
follow-up communications. In the illustration, for example,
follow-up communications may depend upon determination
of'a new cohort that could include the contributing member,
as indicated at 338. Further, when contributed data of the
member, aggregated data, and/or contributed data of other
members indicates that a new discovery is available, com-
munications may be initiated to members that may benefit
from the discovery, as indicated at 340. Such discoveries
may comprise, for example, determination of a potential
new condition, diagnosis, relation between data and a poten-
tial patient journey, and so forth, to mention only a few.
Similarly, upon the development of new technologies, as
indicated at 342, members may be notified. Such technolo-
gies may include, for example, new methodologies for
collecting data, new devices available for acquiring data,
and so forth. Here again, many other bases may be consid-
ered for initiating such communications.

[0236] At operation 344, then, the member-specific con-
tributed data and/or the aggregated data is searched to
determine members who may benefit from the communica-
tions. At operation 346, those members are determined
(albeit in a manner that avoids identification of the individu-
als by the administrative entity). And at operation 348,
notifications may be sent to those members, such as via a
de-identified email. It should be noted that in all of these
operations, the members may opt-out of consideration, as
indicated by reference numeral 350.

[0237] As noted above, the communications are de-iden-
tified so that the individual members are not personally
identified to the administrative entity, to researchers, or
when applicable, to other members. Moreover, as summa-
rized above, where suggestions or recommendations are
made for the acquisition or contribution of additional data,
such recommendations may be advantageously refined by
identification of “best” locations, providers, and so forth.
[0238] The processes outlined in FIGS. 12,13, and 14 may
be used in combination, and in some presently contemplated
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embodiments, certain patient journeys may be the basis for
“templates” that are used to prompt the completion or
provision of follow-up member data by automated commu-
nications and recommendations. Such templates may be
considered pathways or anticipated events in the lives of
members, and may be associated with milestones or time-
lines depending upon the nature and focus on the particular
template. It should be noted that at least some templates may
be “dynamic”, that is, they may be changed over time, such
as to update them with the most current information, prac-
tices, or approaches in the field so that members may benefit
from ongoing changes, developments, technologies, and
discoveries.

[0239] Inan example approach, for example, templates are
stored in the system or database for anticipated events or
information in a patient health journey. The processing
circuitry automatically and without human intervention
sends follow-up de-identified communications to specific
contributing members to prompt contribution of follow-up
or missing member-specific contributed data based upon the
template. For example, each template may include antici-
pated events in a different patient health journey. The
templates may be based upon analysis of the aggregated
member-specific contributed data indicative of events of
other contributing members on the same patient health
journey, such as contributed data from members who may
have a similar condition or symptoms.

[0240] Moreover, the templates and corresponding follow-
up communications may be implemented for particular
contributing members based upon initiating events that are
unique to the particular patient health journey and template.
Such initiating events may include, for example, a birth, the
occurrence of new symptoms or conditions indicated by the
patient-specific contributed data, a diagnosis indicated by
the patient-specific contributed data, a treatment plan indi-
cated by the patient-specific contributed data, identification
of a physical condition potentially detectable from the
aggregated member-specific contributed data, identification
of a new treatment of a physical condition detectable from
the aggregated member-specific contributed data, or identi-
fication of a new examination or test useful in determining
a physical condition detectable from the aggregated mem-
ber-specific contributed data.

[0241] The templates may be adapted, changed, or added
over time, and may give rise to different standard or mem-
ber-adapted reports, surveys, and recommendations. For
example, the follow-up communications based upon the
templates may include a custom report adapted to facilitate
a contributing member consulting a medical professional, or
recommendations for acquisition of additional data of the
respective contributing members. Where the member-spe-
cific contributed data comprises health-related data, the
recommendations may comprise at least one physical exami-
nation or test related to physical condition of the respective
contributing members. Here again, the processing circuitry
may analyze the member-specific contributed data of each
member to determine at least one most convenient and/or
cost effective source for the acquisition of additional data,
and the recommendations may include an indication of the
most convenient and/or cost effective source for each
respective recommendation to each respective contributing
member.

[0242] As with other occurrences of contributed data from
members, the processing circuitry may re-evaluates the
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member-specific value after receipt of follow-up member-
specific contributed data from each respective contributing
member. In such cases, the follow-up communications may
comprise an indication to each contributing member of the
re-evaluation of the member-specific value applicable when
the respective contributing member contributes the follow-
up member-specific contributed data.

[0243] As noted above, a particularly powerful use case
for the platform, and the member-specific contributed data
and aggregated data is the determination of correlations
between and among members sharing the same or similar
characteristics. Such groupings, referred to in this disclosure
as “cohorts” may be determined based upon one or many
factors detectable in the contributed and aggregated data,
such as a physical condition, a diagnosis, a family situation,
a predisposition, a patient journey, and so forth. But many
other factors and bases, data types and combinations of data
may be considered for determining cohorts, such as any of
those discussed above (e.g., demographic data, personal
data, geographic data, omic data, employment data, health
history, lifestyle, habits, interests, etc.)

[0244] FIG. 15 is a flow chart illustrating an example
process for analyzing member data to provide enhanced
value by determining cohorts among members for possible
data sharing and follow-up. The cohort process 352 may be
initiated by any suitable actor, including by contributing
members 354, the administrative entity 356, by automatic
operation (e.g., programming) of the system (e.g., process-
ing circuitry and analysis engine) 358, by research by
interested third-parties 360 (e.g., health and medical insti-
tutions and companies, pharmaceutical firms, etc. contract-
ing with the administrative entity), and so forth. The initia-
tion of cohort identification launch execution of analysis
routines that are pre-established or that may be at least
partially defined by the initiating entity (e.g., based upon a
query or search submitted via an online tool). In the illus-
tration, several such searches are summarized, including a
correlation study 362 to determine members who may
exhibit some statistical correlation to search criteria, self-
discovery 364, which may be considered a more “free-form”
analysis for any potentially meaningful correlations, and
cohort clustering 366, which may use any of various clus-
tering algorithms to group members on the basis of particu-
lar characteristics or combinations of characteristics.

[0245] The analysis may ultimately result in a listing of
possible members of one or more cohorts. The listing may
be qualified, such as by the confidence level or strength of
correlations of the member-specific contributed data to the
criteria of the cohort. In keeping with the data completion
and correction aspects of the present disclosure, in many
cases, this confidence level may be greatly enhanced by
identifying additional data that could be contributed by
candidate members to a cohort, and soliciting the members
to consider adding such details, such as by surveys, tests,
exams, and analyses. At operation 370, such gaps or desired
data may be determined. As before, these determinations
may include determination of member-specific recommen-
dations, including, for example, the suggested data, tests,
and exams, as well as where and how to go about acquiring
the data, having tests and exams performed, the most
cost-effective manner of proceeding, and so forth.

[0246] At operation 372 de-identified communications
may be sent to the candidate members. Based upon
responses, then, the cohort may be narrowed (or in some
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case expanded), as noted at operation 374. This narrowing
(or expansion) may be based upon improved statistical
correlations or confidence levels resulting from the comple-
tion of contributed data by members. Narrowing is valuable
due to the fact that historically diseases or conditions have
been defined based on the classification of symptoms or
analytical tests. Often the molecular basis could not be
ascertained. As a results a single disease or condition clas-
sified by historic methods may, and often has, multiple
different molecular causes. Each individual molecular basis
may require an individual treatment to address or resolve the
disease or condition. The fact that one disease may have
multiple causes at the molecular level can confound attempts
to identify correlations between a disease and genomic
signatures. Increasing statistical power can be achieved for
instance by increasing the depth, breadth, and scale of the
study or by narrowing the cohorts in an attempt to reduce the
number of different molecular causes in a single cohort.
[0247] In some cases the members of cohorts may desire
to communicate with one another, or even with the admin-
istrative entity or third-parties (e.g., research institutions).
This is possible, as indicated by operation 376. In general,
and again in keeping with the member confidentiality values
of the platform, such communications and revealing of an
individual member identification is strictly at the option and
control of the particular members. Similarly, it should be
noted that at various stages of cohort determination, analy-
sis, and communication, the members may opt out of
consideration and notification, as indicated by reference 378
in FIG. 15.

[0248] While only certain features of the invention have
been illustrated and described herein, many modifications
and changes will occur to those skilled in the art. It is,
therefore, to be understood that the appended claims are
intended to cover all such modifications and changes as fall
within the true spirit of the invention.

1.-92. (canceled)

93. A system comprising:

a server device including a processor and memory that
cooperate to, in operation, facilitate interaction with
contributing members of an aggregation;

a database maintained by an administrative entity that, in
operation, stores and aggregates the member-specific
contributed data transmitted by contributing members
with member-specific contributed data contributed by
other contributing members; and

processing circuitry maintained by the administrative
entity that, in operation, processes member-specific
account data received from the contributing members
via interface pages to establish member-specific
accounts based on the member-specific account data,
and attributes a member-specific value to the member-
specific accounts based upon respective member-spe-
cific contributed data;

wherein the stored and aggregated member-specific con-
tributed data is de-identified from the stored member-
specific account data; and

wherein at least part of the member-specific contributed
data is transformed from a form received from contrib-
uting members to a structured and standard format prior
to storage in the database and the aggregation is per-
formed on the structured and standard format member-
specific contributed data; and
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wherein the processing circuitry analyzes the aggregated
member-specific contributed data to determine cohorts
of contributing members based upon correlations
between the member-specific contributed data for each
contributing member; and

wherein the processing circuitry permits communications

with contributing members of a cohort without reveal-
ing identification of respective contributing members to
the administrative entity.

94. The system of claim 93, wherein a cohort is deter-
mined based upon at least one parameter that is common to
all contributing members of the determined cohort.

95. The system of claim 93, wherein a cohort is deter-
mined based upon a criterion established by a third party
analysis of the aggregated member-specific contributed data.

96. The system of claim 93, wherein the processing
circuitry determines the cohorts by periodic analysis of the
aggregated member-specific contributed data.

97. The system of claim 93, wherein the processing
circuitry determines the cohorts by episodic analysis of the
aggregated member-specific contributed data, or upon con-
tribution of data by a new member, or upon entry of new
contributed data by an existing member, or following cor-
recting, updating, or improving a statistical fit.

98. The system of claim 93, wherein the processing
circuitry determines the cohorts based upon analysis of the
aggregated member-specific contributed data initiated by at
least one contributing member.

99. The system of claim 93, wherein the processing
circuitry determines the cohorts based upon analysis of the
aggregated member-specific contributed data initiated by
identification of a physical condition potentially detectable
from the aggregated member-specific contributed data.

100. The system of claim 93, wherein the processing
circuitry determines the cohorts based upon analysis of the
aggregated member-specific contributed data initiated by
identification of a new treatment of a physical condition
detectable from the aggregated member-specific contributed
data.

101. The system of claim 93, wherein the processing
circuitry determines the cohorts based upon analysis of the
aggregated member-specific contributed data initiated by
identification of a new examination, test, or omic pattern
useful in determining a physical condition detectable from
the aggregated member-specific contributed data.

102. The system of claim 93, wherein the processing
circuitry determines the cohorts without identification of the
contributing members to the administrative entity.

103. The system of claim 93, wherein the cohorts com-
prise contributing members sharing a physical or health
condition.

104. The system of claim 93, wherein the cohorts com-
prise contributing members sharing a disease state, condi-
tion, or sensitivity.

105. The system of claim 93, wherein the cohorts com-
prise contributing members sharing a potential legal claim.

106. The system of claim 93, wherein the processing
circuitry permits communications between contributing
members of a cohort without revealing identification of
respective contributing members to the administrative entity.

107. The system of claim 93, wherein the processing
circuitry permits communications between contributing
members of a cohort without revealing identification of
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respective contributing members to other contributing mem-
bers unless such identification is done by the respective
contributing members.

108. The system of claim 93, wherein types of member-
specific contributed data comprise at least two of omic data,
phenotype data, health data, personal data, familial data,
demographic data, employment data, and environmental
data.

109. The system of claim 108, wherein the determination
of cohorts is initiated based upon analysis of one type of data
followed by analysis of different types of data.

110. The system of claim 93, wherein the processing
circuitry permits contributing members to opt out of analysis
to determine cohorts.

111. The system of claim 93, wherein the processing
circuitry permits contributing members or third parties to
request that other members contribute additional data to
improve a statistical fit of data from potential cohort mem-
bers of a determined cohort group.

112. The system of claim 93, wherein the processing
circuitry permits contributing members or third parties to
request that other members contribute additional data to
improve a statistical fit of data from potential cohort mem-
bers of a determined cohort group based on using an
analytical tool to identify types of information likely to be
valuable in improving the statistical fit.

113. The system of claim 93, wherein the processing
circuitry is configured to perform quality control operations
on the contributed data prior to determination of the cohorts.

114. The system of claim 93, wherein the processing
circuitry transfers an asset amount to each member-specific
account based upon the member-specific value, and wherein
the user-specific value is attributed as a currency and/or a
cryptocurrency and/or an ownership share in the database or
database maintaining company.

115. The system of claim 93, wherein the processing
circuitry is configured to make ledger entries in an immu-
table and/or cryptographically encoded ledger and/or a
blockchain based upon interaction with the contributing
members.

116. A system comprising:

a server device including a processor and memory that
cooperate to, in operation, facilitate interaction with
contributing members of an aggregation;

a database maintained by an administrative entity that, in
operation, stores and aggregates the member-specific
contributed data transmitted by contributing members
with member-specific contributed data contributed by
other contributing members; and

processing circuitry maintained by the administrative
entity that, in operation, processes member-specific
account data received from the contributing members
via interface pages to establish member-specific
accounts based on the member-specific account data,
and attributes a member-specific value to the member-
specific accounts based upon respective member-spe-
cific contributed data;

wherein the stored and aggregated member-specific con-
tributed data is de-identified from the stored member-
specific account data; and

wherein at least part of the member-specific contributed
data is transformed from a form received from contrib-
uting members to a structured and standard format prior
to storage in the database and the aggregation is per-
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formed on the structured and standard format member-
specific contributed data; and

wherein the processing circuitry analyzes the aggregated
member-specific contributed data to determine cohorts
of contributing members based upon correlations
between the member-specific contributed data for each
contributing member; and

wherein the member-specific value is at least partially
based upon use of the member-specific data of the
respective contributing member by a third party; and

wherein the processing circuitry permits communications
with contributing members of a cohort without reveal-
ing identification of respective contributing members to
the administrative entity.

117. The system of claim 116, wherein the processing
circuitry determines the cohorts based upon analysis of the
aggregated member-specific contributed data initiated by
identification of a physical condition potentially detectable
from the aggregated member-specific contributed data.

118. The system of claim 117, wherein the processing
circuitry determines the cohorts based upon a patient health
journey detectable from the member-specific contributed
data of the respective contributing member.

119. A system comprising:

a server device including a processor and memory that
cooperate to, in operation, facilitate interaction with
contributing members of an aggregation;

a database maintained by an administrative entity that, in
operation, stores and aggregates the member-specific
contributed data transmitted by contributing members
with member-specific contributed data contributed by
other contributing members; and

processing circuitry maintained by the administrative
entity that, in operation, processes member-specific
account data received from the contributing members
via interface pages to establish member-specific
accounts based on the member-specific account data,
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and attributes a member-specific value to the member-
specific accounts based upon respective member-spe-
cific contributed data;

wherein the stored and aggregated member-specific con-

tributed data is de-identified from the stored member-
specific account data; and

wherein at least part of the member-specific contributed

data is transformed from a form received from contrib-
uting members to a structured and standard format prior
to storage in the database and the aggregation is per-
formed on the structured and standard format member-
specific contributed data; and

wherein the processing circuitry permits analysis the

aggregated member-specific contributed data by both
an administrative entity and a third party to determine
cohorts of contributing members based upon correla-
tions between the member-specific contributed data for
each contributing member; and

wherein the processing circuitry permits communications

with contributing members of a cohort by the admin-
istrative entity, other members of the cohort, and third
parties, without revealing identification of respective
contributing members to the administrative entity.

120. The system of claim 119, wherein a cohort is
determined based upon at least one parameter that is com-
mon to all contributing members of the determined cohort.

121. The system of claim 119, wherein a cohort is
determined based upon a criterion established by the third
party analysis of the aggregated member-specific contrib-
uted data.

122. The system of claim 119, wherein the processing
circuitry determines the cohorts by episodic analysis of the
aggregated member-specific contributed data, or upon con-
tribution of data by a new member, or upon entry of new
contributed data by an existing member, or following cor-
recting, updating, or improving a statistical fit.
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