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1
COGNITIVE NOTIFICATION FOR MENTAL
SUPPORT

BACKGROUND

The present invention generally relates to detecting and
addressing changes in a person’s mental state and, more
particularly, to a cognitive system and method for detecting
achange in a person’s mental state using biometrics data and
correlated social media content, and notifying a caregiver
based on the detected change.

It is common to provide support to a person when they are
experiencing an unwanted mental state such as anger, sad-
ness, depression, fear, etc. These mental states are often
triggered by events that occur in the person’s life (e.g., life
events) such as: death of loved one, illness of loved one, loss
of job, divorce, separation, car accident, birth of child,
birthday, anniversary, etc. Sometimes, these mental states
are addressed by the person alone. Other times, these mental
states are addressed with the assistance of a caregiver (e.g.,
family member, friend, co-worker, doctor, counselor, etc.).

SUMMARY

In a first aspect of the invention, there is a method that
includes: monitoring, by a computer device, biometric data
of a user; monitoring, by the computer device, social media
content of the user; determining, by the computer device and
based on the biometric data and the social media content,
that the user has experienced a changed mental state; and
notifying, by the computer device, a caregiver of the
changed mental state.

In another aspect of the invention, there is a computer
program product that includes a computer readable storage
medium having program instructions embodied therewith.
The program instructions are executable by a computing
device to cause the computing device to: receive biometric
data of a user from a biometric device; categorize the
biometric data based on an amount of deviation from a
normal range for the user; monitor social media content of
the user; perform contextual analysis of the social media
content to determine a topic of the social media content;
correlate the social media content to the biometric data;
determine, based on the topic of the social media content and
the biometric data, that the user has a changed mental state;
identify the changed mental state; select a caregiver based
on the changed mental state; and send a notification to a
computer device of the caregiver, the notification identifying
the user and the changed mental state.

In another aspect of the invention, there is a system that
includes: a CPU, a computer readable memory, and a
computer readable storage medium associated with a com-
puter device; program instructions to receive biometric data
of a user from a biometric device; program instructions to
categorize the biometric data based on an amount of devia-
tion from a normal range for the user; program instructions
to monitor social media content of the user; program instruc-
tions to perform contextual analysis of the social media
content to determine a topic of the social media content;
program instructions to determine, based on the topic of the
social media content and the biometric data, that the user has
a changed mental state; program instructions to select a
caregiver from a plurality of pre-defined caregivers based on
the changed mental state; and program instructions to send
a notification to a computer device of the caregiver, the
notification identifying the changed mental state. The pro-
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gram instructions are stored on the computer readable stor-
age medium for execution by the CPU via the computer
readable memory.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in the detailed descrip-
tion which follows, in reference to the noted plurality of
drawings by way of non-limiting examples of exemplary
embodiments of the present invention.

FIG. 1 depicts a computing infrastructure according to an
embodiment of the present invention.

FIG. 2 shows a block diagram of an exemplary system in
accordance with aspects of the invention.

FIG. 3 shows a flowchart of a method in accordance with
aspects of the invention.

DETAILED DESCRIPTION

The present invention generally relates to detecting and
addressing changes in a person’s mental state and, more
particularly, to a cognitive system and method for detecting
achange in a person’s mental state using biometrics data and
correlated social media content, and notifying a caregiver
based on the detected change. Although topics of discussion
often have an impact on a person’s mental state, a caregiver
typically does not have access to such discussions when
providing support to the person experiencing the mental
state. This lack of knowledge can hinder the ability of the
caregiver to provide adequate support to the person experi-
encing the mental state. Aspects of the invention address this
shortcoming by providing a cognitive method to perform
real-time monitoring of a person’s mental state learned from
wearable biometrics data and correlated social media con-
tent or discussion types that are identified to impact the
person’s mental state. Based upon detecting a change in a
person’s mental state, a caregiver is identified and provided
with the information (e.g., social media content) that is
impacting the person’s mental state in order to facilitate the
caregiver providing mental support for the person.

In embodiments, a change in the person’s mental state is
detected based on biometrics data and correlated social
media content. At least one of tonal analysis and facial
expression analysis may additionally be used in determining
the person’s changed mental state. Cognitive methods are
used to determine a topic of the social media content
associated with the change in the mental state. An appro-
priate caregiver is identified based on the detected mental
state and the determined topic, and the person and the
identified caregiver are notified of the detected mental state
and the determined topic. The identified caregiver may be
provided with unrestricted information, such as publicly
posted social media content, that is affecting the person’s
mental state. With consent of the person, the identified
caregiver may also be provided with restricted information,
such as private social media content, that is affecting the
person’s mental state. Implementations of the invention thus
facilitate the caregiver providing mental support for the
person by providing the caregiver with an indication of the
detected mental state and the information (e.g., social media
content) that is correlated with the detected mental state.

Aspects of the invention are additionally directed to
optimizing the identification of the appropriate caregiver
based on: a biometrics feedback loop for given topic; and
evaluation of effectiveness in a hierarchy of defined or
learned caregivers, with data positively impacting the per-
son’s mood from providing mental support. Plural caregiv-
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ers may be defined for a single person and the effectiveness
of each caregiver may be monitored with respect to detected
mental states and correlated topics. In embodiments, the
system is configured to learn, based on historical effective-
ness, a hierarchy of the plural caregivers for a particular
mental state and correlated topic for a person. For example,
the system may learn from past results that family member
“A” is the best caregiver for a particular mental state and
correlated topic for this person, family member “B” is the
second best caregiver for the same mental state and corre-
lated topic for this person, and family member “C” is the
third best caregiver for the same mental state and correlated
topic for this person. In this manner, when the system detects
the particular mental state and correlated topic for this
person, the system first attempts to notify family member
“A” to step in as a caregiver. In the event that family member
“A” is not available, then the system attempts to notify
family member “B”. In the event that family member “B” is
not available, then the system attempts to notify family
member “C”.

Additional aspects of the invention are directed to moni-
toring the effectiveness of caregivers and providing for an
escalation of caregivers. In embodiments, the system moni-
tors the effectiveness of a caregiver in real-time while the
caregiver is providing support to the person with the
detected mental state. The system may configured to deter-
mine, based on the monitored effectiveness, that the care-
giver is not effectively helping the person, in which case the
system notifies another caregiver such as a counselor or
medical doctor as part of an escalation.

Further aspects of the invention are directed to an effec-
tiveness measure of the caregiver. In embodiments, an
effectiveness of a caregiver is measured in ranges of bio-
metrics feedback such as defined ranges for normal pulse of
user (e.g., pulse in a range of 60-70), upset (e.g., pulse in a
range of 71-80), and very agitated (e.g., pulse in a range of
81-100). Alternatively, the effectiveness can be measured
from a change in biometrics feedback before the correlated
social feedback, and drop in biometrics if effective prior to
the incident.

Aspects of the invention are also directed to a visualiza-
tion of real-time feedback. In embodiments, the caregiver
providing mental support to the person can measure the
effectiveness of the support through real-time visualization
of biometrics feedback as they are commumicating with the
person receiving the support. For example, the person’s
real-time biometric data may be displayed to the caregiver
via a mobile app, thus providing the caregiver real-time
feedback of whether the support is effective in changing the
person’s mental state.

Implementations of the invention described herein may be
used to provide a computer-implemented method that
includes: capturing user mental condition data from at least
one mental condition data source; and determining a user
mental state from the user mental condition data. The mental
condition data source may include at least one of: social
media content of the user; biometric data of the user; audio
interaction data obtained from recording the user interacting
with at least one person; and visual interaction data obtained
from observing the user interacting with at least one person.
The determining step may include determining a change in
a mental condition of the user based on change in the mental
condition data. The method may include determining, based
on the change in mental condition data, if a topic exposed to
a user causes the change in mental condition.

In the computer-implemented method, the mental condi-
tion data source includes at least one of (i) the audio
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interaction data obtained from recording the user commu-
nicating with at least one person, and (ii) the visual inter-
action data obtained from observing the user interacting with
at least one person, wherein both the audio interaction data
and the visual interaction relate to an interaction involving
a family member of the user. The method may also include
determining a bond strength between the family member of
the user and the user based on the mental condition data. The
method may additionally include: determining if the change
in mental condition exceeds a certain threshold; and deter-
mining whether or not the user requires mental health
treatment based on the threshold determination, wherein the
threshold is based on the topic exposed to the user. The
method may further include: determining, based on the
mental condition data, if the at least one family member
meets a friendship threshold with the user; determining
whether to share restricted or unrestricted mental condition
data with the at least one family member based on the
friendship threshold determination step; and determining
whether the at least one family member can offer support to
the user based on the identified topic and the mental health
data.

The present invention may be a system, a method, and/or
a computer program product at any possible technical detail
level of integration. The computer program product may
include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface in each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
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instructions for storage in a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written in any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

Aspects of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be imple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified in the flow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
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gram products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the Figures. For example, two blocks shown in
suiccession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. Tt
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

Referring now to FIG. 1, a schematic of an example of a
computing infrastructure is shown. Computing infrastruc-
ture 10 is only one example of a suitable computing infra-
structure and is not intended to suggest any limitation as to
the scope of use or functionality of embodiments of the
invention described herein. Regardless, computing infta-
structure 10 is capable of being implemented and/or per-
forming any of the functionality set forth hereinabove.

In computing infrastructure 10 there is a computer system
(or server) 12, which is operational with numerous other
general purpose or special purpose computing system envi-
ronments or configurations. Examples of well-known com-
puting systems, environments, and/or configurations that
may be suitable for use with computer system 12 include,
but are not limited to, personal computer systems, server
computer systems, thin clients, thick clients, hand-held or
laptop devices, multiprocessor systems, microprocessor-
based systems, set top boxes, programmable consumer elec-
tronics, network PCs, minicomputer systems, mainframe
computer systems, and distributed cloud computing envi-
ronments that include any of the above systems or devices,
and the like.

Computer system 12 may be described in the general
context of computer system executable instructions, such as
program modules, being executed by a computer system.
Generally, program modules may include routines, pro-
grams, objects, components, logic, data structures, and so on
that perform particular tasks or implement particular abstract
data types. Computer system 12 may be practiced in dis-
tributed cloud computing environments where tasks are
performed by remote processing devices that are linked
through a communications network. In a distributed cloud
computing environment, program modules may be located
in both local and remote computer system storage media
including memory storage devices.

As shown in FIG. 1, computer system 12 in computing
infrastructure 10 is shown in the form of a general-purpose
computing device. The components of computer system 12
may include, but are not limited to, one or more processors
or processing units (e.g., CPU) 16, a system memory 28, and
a bus 18 that couples various system components including
system memory 28 to processor 16.

Bus 18 represents one or more of any of several types of
bus structures, including a memory bus or memory control-
ler, a peripheral bus, an accelerated graphics port, and a
processor or local bus using any of a variety of bus archi-
tectures. By way of example, and not limitation, such
architectures include Industry Standard Architecture (ISA)
bus, Micro Channel Architecture (MCA) bus, Enhanced ISA
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(EISA) bus, Video FElectronics Standards Association
(VESA) local bus, and Peripheral Component Interconnects
(PCI) bus.

Computer system 12 typically includes a variety of com-
puter system readable media. Such media may be any
available media that is accessible by computer system 12,
and it includes both volatile and non-volatile media, remov-
able and non-removable media.

System memory 28 can include computer system readable
media in the form of volatile memory, such as random
access memory (RAM) 30 and/or cache memory 32. Com-
puter system 12 may further include other removable/non-
removable, volatile/non-volatile computer system storage
media. By way of example only, storage system 34 can be
provided for reading from and writing to a nonremovable,
non-volatile magnetic media (not shown and typically called
a “hard drive”). Although not shown, a magnetic disk drive
for reading from and writing to a removable, non-volatile
magnetic disk (e.g., a “floppy disk™), and an optical disk
drive for reading from or writing to a removable, non-
volatile optical disk such as a CD-ROM, DVD-ROM or
other optical media can be provided. In such instances, each
can be connected to bus 18 by one or more data media
interfaces. As will be further depicted and described below,
memory 28 may include at least one program product having
a set (e.g., at least one) of program modules that are
configured to carry out the functions of embodiments of the
invention.

Program/utility 40, having a set (at least one) of program
modules 42, may be stored in memory 28 by way of
example, and not limitation, as well as an operating system,
one or more application programs, other program modules,
and program data. Each of the operating system, one or more
application programs, other program modules, and program
data or some combination thereof, may include an imple-
mentation of a networking environment. Program modules
42 generally carry out the functions and/or methodologies of
embodiments of the invention as described herein.

Computer system 12 may also communicate with one or
more external devices 14 such as a keyboard, a pointing
device, a display 24, etc.; one or more devices that enable a
user to interact with computer system 12; and/or any devices
(e.g., network card, modem, etc.) that enable computer
system 12 to communicate with one or more other comput-
ing devices. Such communication can occur via Input/
Output (/O) interfaces 22. Still yet, computer system 12 can
communicate with one or more networks such as a local area
network (LAN), a general wide area network (WAN), and/or
a public network (e.g., the Internet) via network adapter 20.
As depicted, network adapter 20 communicates with the
other components of computer system 12 via bus 18. It
should be understood that although not shown, other hard-
ware and/or software components could be used in conjunc-
tion with computer system 12. Examples, include, but are
not limited to: microcode, device drivers, redundant pro-
cessing units, external disk drive arrays, RAID systems, tape
drives, and data archival storage systems, etc.

FIG. 2 shows a block diagram of an exemplary system
100 in accordance with aspects of the invention. In embodi-
ments, the system 100 includes a user device 105 that
receives biometric data of a user from a biometric device
110. The user device 105 is a computer device such as a
smartphone, tablet computer, laptop computer, desktop com-
puter, etc., and may include one or more elements of the
computer system 12 of FIG. 1. The biometric device 110 is
a sensor device that detects at least one type of biometric
data of a user. The biometric device 100 may comprise, for
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example, a smart watch, wrist band, chest band, earpiece,
etc., that is worn by a user, and may be configured to detect
a pulse or heart rate of the user. Other types of biometric
devices may be used and other types of biometric data may
be collected. The biometric device 110 is configured to
communicate with the user device 105 to transfer the user’s
detected biometric data to the user device 105. The com-
munication between the biometric device 110 and the user
device 105 may be wireless (e.g., via Bluetooth pairing) or
wired.

The biometric device 110 may alternatively comprise a
smart contact lens (referred to as a smart contact) worn on
the eye of the user. For example, a smart contact may have
an inward facing camera that is used to observe the pupil
dilation as a method of measuring an emotional state of the
user. The smart contact may be configured to stream the
biometric data to the user device 105 (e.g., by Bluetooth) or
directly to a cloud service via WiFi.

In embodiments, the user device 105 includes at least one
social media application 115 that is configured to provide the
user the ability to send and receive social media content via
the user device 105. The social media application 115 may
comprise a software program, such as a program module 42
of FIG. 1, that is stored in a memory of the user device 105
and run by a processor of the user device 105. The social
media application 115 may communicate with a social
media server 120 via a network 125. For example, the user
may input credentials via the social media application 115 to
log in to their account with the social media server 120, after
which the user may use the social media application 115 to
post content in their social media account and to view and
comment on content in other users’ social media accounts,
e.g., in a conventional manner. Aspects of the invention are
described herein using an example of a single social media
application 115, but it is understood that the user device 105
may include plural different social media applications 115
associated with plural different social media servers 120.
The content that the user inputs via the one or more social
media applications 115 is collectively referred to as social
media content, and may include, but is not limited to: text
(e.g., posts, comments, discussions, etc.); photos; likes/
dislikes; plus/minus one; status; and emoji. The social media
content may include content that is posted by the user as well
as content of other users that is viewed by the user.

The network 125 may include a general wide area net-
work (WAN) and/or a public network (e.g., the Internet).
The network 125 may be part of a cloud environment.

In embodiments, the user device 105 receives image data
from a camera 130. The camera 130 may be integrated with
the user device 105 (e.g., such as a camera that is integrated
with a smartphone). Alternatively, the camera 130 may be
separate from the user device 105 and communicate with the
user device 105 via wired or wireless communication. The
camera 130 is configured to capture image data of the user’s
facial expressions.

In embodiments, the user device 105 receives audio data
from a microphone 135. For example, the user device 105
may include the microphone 135 and a speaker that permit
the user device 105 to function as a telephone or video call
device. The microphone 135 receives audio data, e.g., spo-
ken words, from a user of the user device 105. In additional
aspects, the user device 105 may receive audio data from
passive listening devices. For example, one or more other
mobile devices and/or wearable devices may be configured
to capture audio data of the user and stream the audio data
to the user device 105, which may analyze the audio data
using tone analysis as described herein.
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According to aspects of the invention, the user device 105
includes a cognitive module 145 that is configured to
cognitively analyze data from at least one of the social media
applications 115, the camera 130, and the microphone 135.
The cognitive module 145 may comprise a software pro-
gram, such as at least one program module 42 of FIG. 1, that
is stored in a memory of the user device 105 and run by a
processor of the user device 105. In embodiments, the
cognitive module 145 is configured to perform contextual
analysis of the user’s social media content (from the social
media applications 115) to determine a topic and/or senti-
ment of the social media content. The cognitive module 145
may also be configured to perform facial pattern analysis of
the image data from the camera 130, where the facial pattern
analysis may be used in determining a mood of the user. For
example, the cognitive module 145 may include a facial
pattern analyzer module that determines an emotion such as
anger, fear, anticipation, surprise, joy, sadness, trust, and
disgust, from the images of the user’s face. The cognitive
module 145 may also be configured to perform tone analysis
of the audio data from the microphone 135, where the tone
analysis may be used in determining a mood of the user. For
example, the cognitive module 145 may include a tone
analyzer module that determines an emotion such as anger,
fear, anticipation, surprise, joy, sadness, trust, and disgust,
from the tone of the user’s spoken words.

Alternatively to residing on the user device 105, some or
all the components of the cognitive module 145 may be
located at the social media server 120 and/or a third party
server 147. In this manner, the computing resources and
processes associated with the cognitive module may be
provided as a service (e.g., a cloud service) to the user device
105.

In accordance with aspects of the invention, the user
device 105 includes a support module 150 that is configured
to determine a mental state of the user based on the bio-
metric data (from the biometric device 110) and the social
media content (from the social media application 115). In
embodiments, the support module 150 correlates the social
media content to the biometric data and determines when: (i)
the user’s biometric data deviates from a normal range for
this user; and (ii) a topic or sentiment of the user’s social
media content matches a predefined or learned topic or
sentiment. When both conditions (i) and (ii) are satisfied
concurrently, the support module 150 determines that the
user’s mental state has changed. As used herein, concur-
rently refers to the two conditions occurring within a pre-
defined time of one another. The predefined time may be any
appropriate value, such as three minutes, and may be defined
by the user via a user interface of the support module 150.

In embodiments, the support module 150 determines
when the user’s biometric data deviates from a normal range
for this user by comparing the currently detected biometric
data to a stored normal range for this user. For example, the
support module 150 may store data defining a normal range
of heart rate for this user. The data defining the normal range
may be predefined (e.g., input to the user device 150 by the
user) or may be learned (e.g., by the support module 150
determining an average heart rate from historical biometric
data from the biometric device 110). The amount of devia-
tion may be categorized, e.g., into tiers, which information
may be used in identifying a caregiver. In a non-limiting
example, a user’s normal range of heart rate may be 60-80
beats per minute (bpm). A detected heart rate (i.e., detected
by the biometric device 110) that exceeds the normal range
by 1-10 bpm may be deemed a first tier deviation. A detected
heart rate that exceeds the normal range by 11-20 bpm may
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be deemed a second tier deviation. A detected heart rate that
exceeds the normal range by 21-30 bpm may be deemed a
third tier deviation. A detected heart rate that exceeds the
normal range by 31 or more bpm may be deemed a fourth
tier deviation.

In embodiments, the support module 150 determines
when a topic or sentiment of the user’s social media content
matches a predefined or learned topic or sentiment by
comparing the determined topic or sentiment to at least one
stored topic or sentiment. For example, the support module
150 may store data defining a list of topics or sentiments that
are deemed to trigger a change in mental state for this user.
The data defining the list of topics or sentiments may be
predefined via input to the user device 150 by the user.
Predefined topics may include but are not limited to:
divorce, separation, death, job loss. Predefined sentiments
may include but are not limited to: anger, fear, sadness.
Additionally or alternatively, the data defining the list of
topics or sentiments may be learned by the support module
150 based on historic data for this user.

In accordance with aspects of the invention, based upon
determining that the user’s mental state has changed, the
support module 150 identifies the changed mental state of
the user. In embodiments, the support module 150 identifies
the changed mental state based on at least one of: contextual
analysis of the social media content; facial pattern analysis
of the image data from the camera 130; and tone analysis of
the audio data from the microphone 135. The support
module 150 may be programmed to categorize the results of
these analyses into predefined mental states, such as anger,
fear, anticipation, surprise, joy, sadness, trust, and disgust.
Aspects of the invention are not limited to these exemplary
mental states, however, and different mental states may be
used.

According to aspects of the invention, based upon deter-
mining that the user’s mental state has changed and identi-
fying the changed mental state, the support module 150
determines whether the user’s changed mental state neces-
sitates support of a caregiver. In embodiments, the support
module 150 is configured to filter out some changed mental
states as not rising to the level of requiring support from the
caregiver. For example, a user experiencing one of antici-
pation, surprise, joy, and trust rarely requires support of a
caregiver. As such, when the changed mental state is one of
these emotions, the support module 150 determines that a
caregiver need not be notified.

In another example, the amount of biometric data devia-
tion from normal (for this user) is used in determining
whether to contact a caregiver. For example, a user experi-
encing a low level biometric change (e.g., a first tier devia-
tion) likely does not require support of a caregiver. On the
other hand, a user experiencing a higher level of biometric
change (e.g., a second, third, or fourth tier deviation) might
benefit from receiving support of a caregiver.

In another example, the determined topic of the social
media content is used in determining whether to contact a
caregiver. For example, a user experiencing a biometric
change in association with one of the predefined or learned
topics (e.g., divorce, separation, death, job loss) might
benefit from receiving support of a caregiver. On the other
hand, a user experiencing a biometric change in association
with a topic that it not of concern to this user (e.g., a topic
that is not included in the list of predefined or learned topics)
likely does not require support of a caregiver.

Accordingly, in embodiments, the support module 150 is
configured to determine whether support of a caregiver is
needed based on at least one of: the changed mental state;
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the amount of biometric data deviation from normal for this
user; and the determined topic of the social media content.
In an exemplary implementation, the support module 150 is
configured to determine that support of a caregiver is
necessary when the following conditions are met: (i) the
changed mental state is one of a subset of the possible
mental states (e.g., is one of anger, fear, sadness, and
disgust); (ii) the amount of biometric data deviation from
normal exceeds a predefined level (e.g., i.e., is one of a
second, third, or fourth tier deviation); and (iii) the deter-
mined topic of the social media content is one of the
predefined or learned topics (e.g., divorce, separation, death,
job loss). Implementations of the invention are not limited to
this example, and instead the support module 150 can be
programmed to make this determination using other appro-
priate combinations and thresholds of these and/or other
parameters.

In accordance with aspects of the invention, based on
determining that support of a caregiver is needed, the
support module 150 identifies (e.g., selects) a caregiver for
the user that is experiencing the changed mental state. In
embodiments, the support module 150 stores data defining at
least one caregiver for each user. Typically, plural different
caregivers are defined for each user. A caregiver can be any
trusted person whose identification as a caregiver is input by
the user. For example, a caregiver may be any of family
member, friend, co-worker, neighbor, doctor, counselor, etc.

In embodiments, the support module 150 selects a care-
giver based on comparing the user-defined caregivers and
associations to at least one of the changed mental state, the
amount of biometric data deviation from normal, and the
determined topic of the social media content. In embodi-
ments, the support module 150 provides the user with a user
interface (UI) by which the user can input data defining the
at least one caregiver. For each defined caregiver, the user
may input data such as, but not limited to: name; contact
information (e.g., telephone number, email address, etc.);
relationship to user; and whether the caregiver is granted
access to restricted information. Also via the UI, the user
may provide input to define associations of respective care-
givers with respective mental states and/or topics. For
example, the user may wish to define that caregiver “A” is
the desired caregiver when the changed mental state is fear,
and that caregiver “B” is the desired caregiver when the
topic is death in the family. The Ul may be configured to
permit the user to define a desired (e.g., primary) caregiver
and an alternate (e.g., secondary) caregiver for each changed
mental state. The Ul may be configured to permit the user to
define a desired (e.g., primary) caregiver and an alternate
(e.g., secondary) caregiver for each predefined topic or
sentiment. The Ul may be configured to permit the user to
define a desired (e.g., primary) caregiver and an alternate
(e.g., secondary) caregiver for each tier of biometric data
deviation.

In embodiments, the selection of the caregiver may also
be based on effectiveness scores of different caregivers for
this user. As described herein, each caregiver may be asso-
ciated with one or more effectiveness scores, and the selec-
tion of the caregiver may be based on these measures of
effectiveness. For example, a user may initially indicate that
caregiver “A” is preferred for a particular changed mental
state and topic. Over time the system may learn, through
effectiveness measures and scores, that caretaker “B” is
more effective at supporting the user for the particular
changed mental state and topic. Based on this learned
effectiveness, and with consent of the user, the system would
select caretaker “B” over caretaker “A” for subsequent
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instances of providing support for the user for the particular
changed mental state and topic.

According to aspects of the invention, the support module
150 notifies the identified caregiver using the contact infor-
mation stored in association with the identified caregiver.
For example, the support module 150 may send a notifica-
tion comprising at least one of an SMS message and/or an
email to a computer device 155 of the caregiver. In embodi-
ments, the notification includes: the user’s name or other
identifying information; an indication of the changed mental
state (e.g., anger, fear, sadness, disgust); an indication of the
topic of the social media content that is correlated to the
changed mental state (e.g., divorce, separation, death, job
loss); and an indication of the amount of biometric data
deviation from normal exceeds a predefined level (e.g., the
user’s heart rate is “x” bpm above normal). In some embodi-
ments, the notification may include unrestricted information,
such as the user’s publicly posted social media content, that
is correlated with the changed mental state. In some embodi-
ments, and with consent of the user, the notification may
include restricted information, such as the user’s private
social media content, that is correlated with the changed
mental state. In this manner, the caregiver is provided with
information that is correlated with the changed mental state,
with the goal of permitting the caregiver to leverage the
information to tailor their support that is provided to the
user.

In embodiments, the support module 150 also notifies the
user of the changed mental state. In some situations, a person
can cope with a changed mental state on their own if they are
alerted to the changed mental state. Accordingly, in embodi-
ments, the support module 150 is configured to display a
notification on the user device 105 that indicates the changed
mental state. The notification can also include at least one of:
an indication of the topic of the social media content (e.g,,
divorce, separation, death, job loss); and an indication of the
amount of biometric data deviation from normal exceeds a
predefined level (e.g., your heart rate is “x” bpm above
normal); and an indication of the caregiver that has been
notified.

According to aspects of the invention, the notified care-
giver is provided with real-time biometrics data of the user
from the biometric device 110. In embodiments, the bio-
metric data is communicated from the biometric device 110
to the user device 105, and from the user device 105 to the
caregiver device 155 where it is visually displayed while the
caregiver is providing support to the user. In this manner, the
caregiver can see in real-time if the user’s biometric data
returns to the normal range. This helps the caregiver mea-
sure the effectiveness of the support that they are providing
to the user.

In accordance with additional aspects of the invention, the
effectiveness of the caregiver that is providing support to the
user may be determined. The effectiveness of the caregiver
may be determined based on at least one of: input from the
caregiver; input from the user; and automatic measurement
of reduction of the biometric data deviation during the
support provided by the caregiver. For example, when a
caregiver provides support, software of the system may be
configured to evaluate the emotional state feedback methods
available to determine the effectiveness of the caregiver for
a given topic.

In embodiments, the support module 150 optimizes
selecting (i.e., identifying) a caregiver based on historical
results of effectives for respective caregivers. Each caregiver
defined by a user may be associated with a respective
effectiveness score that is automatically adjusted by the
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support module 150 based on the determined effectiveness
of a caregiver. In this manner, a caregiver’s effectiveness
score may be increased when it is determined that the
caregiver has provided effective support to the user, and the
caregiver’s effectiveness score may be decreased when it is
determined that the caregiver has provided ineffective sup-
port to the user. Each caregiver may have a general effec-
tiveness score that is independent of mental state or topic.
Additionally or alternatively, each caregiver may have plural
different effectiveness scores for different mental states
and/or topics for a single user. In this manner, a single
caregiver may have a relatively high effectiveness score for
a user for a first topic, and a relatively low effectiveness
score for the same user for a second topic different from the
first topic. In this manner, the support module 150 is
configured to learn, based on historical measures of effec-
tiveness, an optimal caregiver for a particular mental state
and/or topic for a user.

In embodiments, the support module 150 is configured to
escalate caregiver notification based on a determined effec-
tiveness of the support provided by a caregiver. For
example, the support module 150 may determine in real-
time, based on the user’s biometric data, that the support
being provided by a caregiver is not effective. In this
situation, the support module 150 may be configured to
notify a second caregiver of the user’s changed mental state.
The second caregiver may be, for example, a user-defined
medical professional. In this embodiment, the support mod-
ule 150 sends a notification to a computer device 155' of the
second caregiver, which notification may include the same
information that was included in the notification that was
previously sent to the computer device 150 of the initial
caregiver.

FIG. 3 shows a flowchart of a method in accordance with
aspects of the invention. The steps of the method may be
performed in the system of FIG. 2 and are described with
reference to the elements and steps described with respect to
FIG. 2.

At step 305, a system receives user input that defines a
configuration for the user. In embodiments, the support
module 150 generates a user interface (UI) that is displayed
on a user device 105, and the user provides input via the Ul.
The input may comprise information including but not
limited to: the user’s normal range of biometric data; the
user’s social media account(s) to monitor; predefined topics;
predefined sentiments; and caregiver information such as
caregiver name, caregiver contact information, caregiver
relationship to user, and whether the caregiver is granted
access to restricted information. The input at step 305 may
be received directly at the user device 105, or may be
received at a different computer device and communicated
to the user device 105.

At step 310, the system monitors the user’s biometric
data. In embodiments, and as described with respect to FIG.
2, a biometric device 110 may be used to detect at least one
parameter of biometric data of the user, such as heart rate.
The biometric device 110 may communicate the biometric
data to the user device 105. As described with respect to
FIG. 2, the user device 105 may categorize the biometric
data into predefined tiers. The biometric data may be time-
stamped for correlating to other data.

At step 315, the system monitors the user’s social media
content. In embodiments, and as described with respect to
FIG. 2, the user device 105 may monitor the content that the
user posts and/or views via at least one social media appli-
cation 115. The social media content may be time-stamped
for correlating with the time-stamp of the biometric data of
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this same user. In embodiments, step 315 may include a
cognitive module 145 performing contextual analysis of the
user’s social media content to determine a topic and/or
sentiment of the social media content, as described herein.,
Step 315 may include obtaining image data from a camera
130 while the user is posting and/or viewing the social media
content. Step 315 may include obtaining audio data from a
camera microphone 135 while the user is posting and/or
viewing the social media content.

At step 320, the system determines whether the user’s
mental state has changed. Step 320 may be performed in the
manner described with respect to FIG. 2. In embodiments,
the support module 150 determines whether the user’s
mental state has changed based on a combination of the
biometric data and the social media content. For example,
the support module 150 correlates the user’s social media
data to the user’s biometric data to determine when (i) the
user’s biometric data deviates from a normal range and (ii)
a topic or sentiment of the user’s social media data matches
a predefined topic or sentiment. When both conditions (i)
and (ii) are satisfied concurrently, the support module 150
determines that the user’s mental state has changed.

At step 325, the system identifies the changed mental
state. In embodiments, and as described with respect to FIG.
2, the support module 150 identifies the changed mental
state based on at least one of: contextual analysis of the
social media content; facial pattern analysis of the image
data from the camera 130; and tone analysis of the audio
data from the microphone 135.

At step 330, the system determines whether the changed
mental state necessitates support from a caregiver. As
described with respect to FIG. 2, the support module 150
may be configured to determine whether support of a
caregiver is needed based on at least one of: the changed
mental state; the amount of biometric data deviation from
normal for this user; and the determined topic of the social
media content. The support module 150 may filter out (e.g.,
exclude) certain changed mental states (e.g., anticipation,
surprise, joy, etc.) as not necessitating support from a
caregiver. The support module 150 may filter out (e.g,
exclude) certain biometric data deviations (e.g., lowest level
deviations) as not necessitating support from a caregiver.

In the event that the changed mental state does not require
support from a caregiver, then the process returns to step
310. In the event that the changed mental state does require
support from a caregiver, then the process proceeds to step
335.

At step 335, based on determining that the changed
mental state does require support from a caregiver, the
system selects a caregiver. Step 335 may be performed in the
manner described with respect to FIG. 2. For example, the
support module 150 may select the caregiver based on at
least one of: user-defined associations; the changed mental
state; the amount of biometric data deviation from normal;
the determined topic of the social media content; and
effectiveness of the caregiver.

At step 340, the system notifies the selected caregiver. In
embodiments, and as described with respect to FIG. 2, the
user device 105 may send a notification to a computer device
150 of the selected caregiver. The notification may include,
for example: the user’s name or other identifying informa-
tion; an indication of the changed mental state (e.g., anger,
fear, sadness, disgust); an indication of the topic of the social
media content that is correlated to the changed mental state
(e.g., divorce, separation, death, job loss); and an indication
of the amount of biometric data deviation from normal

[Taxt)

exceeds a predefined level (e.g., the user’s heart rate is “x
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bpm above normal). In some embodiments, the notification
may include unrestricted information, such as the user’s
publicly posted social media content, that is correlated with
the changed mental state. In some embodiments, and with
consent of the user, the notification may include restricted
information, such as the user’s private social media content,
that is correlated with the changed mental state.

Step 340 may also include providing real-time biometric
data to the selected caregiver. As described with respect to
FIG. 2, the user device 105 may be configured to send
real-time biometric data received from the biometric device
110 to the caregiver device 150 for display on the caregiver
device 150.

Step 340 may also include notifying the user that the
caregiver has been notified. For example, the user device
105 may display a notification that indicates the changed
mental state. The notification can also include at least one of:
an indication of the topic of the social media content (e.g.,
divorce, separation, death, job loss); and an indication of the
amount of biometric data deviation from normal exceeds a
predefined level (e.g., your heart rate is “x” bpm above
normal); and an indication of the caregiver that has been
notified.

At step 345, the system measures an effectiveness of the
caregiver that provides support to the user. Step 345 may be
performed in the manner described with respect to FIG. 2,
e.g., by using at least one of: feedback input by the user;
feedback input by the caregiver; and automated measures of
effectiveness.

At step 350, the system updates an effectiveness score of
the caregiver based on the measured effectiveness from step
345. In embodiments, the system stores data defining one or
more effectiveness scores for each caregiver, and step 350
includes updating the appropriate effectiveness score based
on the results for this instance of providing support. In this
manner, the system may learn the effectiveness of different
caregivers for different users and different situations, thus
optimizing the selection of a caregiver in a future situation.

At step 355, the system notifies a second caregiver. In
embodiments, and as described with respect to FIG. 2, the
system may determine in real time that the support being
provided by the caregiver (selected at step 335) is not
effective. In this situation, the support module 150 sends a
notification to a computer device 155' of the second care-
giver, which notification may include the same information
that was included in the notification that was previously sent
to the computer device 150 of the initial caregiver.

In embodiments, a service provider, such as a Solution
Integrator, could offer to perform the processes described
herein. In this case, the service provider can create, main-
tain, deploy, support, etc., the computer infrastructure that
performs the process steps of the invention for one or more
customers. These customers may be, for example, any
business that uses technology. In return, the service provider
can receive payment from the customer(s) under a subscrip-
tion and/or fee agreement and/or the service provider can
receive payment from the sale of advertising content to one
or more third parties.

In still additional embodiments, the invention provides a
computer-implemented method, via a network. In this case,
a computer infrastructure, such as computer system 12 (FIG.
1), can be provided and one or more systems for performing
the processes of the invention can be obtained (e.g., created,
purchased, used, modified, etc.) and deployed to the com-
puter infrastructure. To this extent, the deployment of a
system can comprise one or more of: (1) installing program
code on a computing device, such as computer system 12 (as
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shown in FIG. 1), from a computer-readable medium; (2)
adding one or more computing devices to the computer
infrastructure; and (3) incorporating and/or modifying one
or more existing systems of the computer infrastructure to
enable the computer infrastructure to perform the processes
of the invention.

The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

What is claimed is:
1. A computer implemented method, comprising:
A computer implemented method, comprising:
monitoring, by a computer device, biometric data of a
user;
monitoring, by the computer device, social media content
of the user; and
determining, by the computer device and based on the
biometric data and the social media content, that the
user has experienced a changed mental state;
wherein the determining that the user has a changed
mental state is based on the monitoring of the biometric
data by monitoring the user’s heart rate using a heart
rate sensor, and by monitoring the social media content
by performing a contextual analysis of the social media
content to determine a topic of the social media content
and a sentiment of the user while engaging in commu-
nicating on social media regarding the topic of the
social media content,
wherein the sentiment of the user is determined by using
at least one selected from a group consisting of: facial
analysis using a camera; and tonal analysis using a
microphone, and
wherein the determining that the user has experienced a
changed mental state comprises:
correlating the social media content and the biometric
data; and
determining that the biometric data deviates from a
normal range of the heart rate concurrently with the
determined topic of the social media content match-
ing a predefined topic and the determined sentiment
matching a predefined sentiment,
further comprising:
selecting a caregiver from among a plurality of caregivers
based on a biometric feedback loop analysis using the
biometric data for the determined topic and an evalu-
ation of past effectiveness of each of the caregivers in
providing a positive impact on the user’s sentiments in
the past with regard to the determined topic, wherein
the positive impact is determined by improvements in
the user’s biometric data and in determined sentiments
of the user for the determined topic of the social media
content; and
notifying, by the computer device, the selected caregiver
of the changed mental state.
2. The method of claim 1, wherein the monitoring the
biometric data comprises the computer device receiving the
biometric data from a biometric device.
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3. The method of claim 2, wherein the monitoring the
biometric data comprises categorizing the biometric data
according to an amount of deviation from a normal range of
biometric data associated with the user.

4. The method of claim 1, wherein the selecting the
caregiver is further based on user-defined associations
regarding each of the plurality of caregivers.

5. The method of claim 1, wherein the notifving the
selected caregiver comprises the computer device sending a
notification message to a computer device of the caregiver.

6. The method of claim 5, wherein the notification mes-
sage comprises at least one from the group consisting of: a
user identifier; an indication of the changed mental state; an
indication of a topic of the social media content that is
correlated to the changed mental state; and an indication of
an amount of deviation of the biometric data deviation from
a normal range for this user; unrestricted user information;
and restricted user information.

7. The method of claim 5, further comprising the com-
puter device sending real-time biometric data to the com-
puter device of the selected caregiver while the caregiver is
providing support to the user.

8. The method of claim 5, further comprising the com-
puter device displaying a message notifying the user that the
caregiver has been notified.

9. The method of claim 1, further comprising measuring
an effectiveness of the selected caregiver based on the
caregiver providing support to the user.

10. The method of claim 9, further comprising updating
an effectiveness score of the selected caregiver based on the
measuring.

11. The method of claim 9, further comprising:

determining, by the computer device and based on the

measuring, that additional support is needed; and
notifying, by the computer device, another caregiver of
the changed mental state.

12. A computer program product comprising a computer
readable storage medium having program instructions
embodied therewith, the program instructions executable by
a computer device to cause the computer device to:

receive biometric data of a user from a biometric device;

categorize the biometric data based on an amount of
deviation from a normal range for the user;
monitor social media content of the user;
perform contextual analysis of the social media content to
determine a topic of the social media content;

determine, based on the topic of the social media content
and the biometric data, that the user has a changed
mental state; and
identify the changed mental state;
wherein the determining that the user has a changed
mental state is based on the monitoring of the biometric
data by monitoring the user’s heart rate using a heart
rate sensor, and by monitoring of the user’s pupil
dilation using a smart contact lens on an eye of the user
having an inward facing camera to observe the pupil
dilation of the user, and by performing the contextual
analysis of the social media content to determine the
topic of the social media content and a sentiment of the
user while engaging in communicating on social media
regarding the topic of the social media content,

wherein the sentiment of the user is determined by using
at least one selected from a group consisting of: facial
analysis using a camera; and tonal analysis using a
microphone,

wherein the determining that the user has experienced a

changed mental state further comprises:
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correlating the social media content and the biometric
data; and

determining that the biometric data deviates from a
normal range of the heart rate concurrently with the
determined topic of the social media content match-
ing a predefined topic and the determined sentiment
matching a predefined sentiment, and
wherein the program instructions are further executable
by the computer device to cause the computer device
to:
select a caregiver from among a plurality of caregivers
based on a biometric feedback loop analysis using
the biometric data for the determined topic and an
evaluation of past effectiveness of each of the care-
givers in providing a positive impact on the user’s
sentiments in the past with regard to the determined
topic, wherein the positive impact is determined by
improvements in the user’s biometric data and in
determined sentiments of the user for the determined
topic of the social media content; and

notify the selected caregiver of the changed mental
state.

13. The computer program product of claim 12, wherein

the program instructions cause the computer device to:
measure an effectiveness of the caregiver based on the
caregiver providing support to the user; and

update an effectiveness score of the caregiver based on the
measuring.

14. A system, comprising:

a CPU, a computer readable memory, and a computer
readable storage medium associated with a computer
device;

program instructions to receive biometric data of a user
from a biometric device;

program instructions to categorize the biometric data
based on an amount of deviation from a normal range
for the user;

program instructions to monitor social media content of
the user,

program instructions to perform contextual analysis of the
social media content to determine a topic of the social
media content; and

program instructions to determine, based on the topic of
the social media content and the biometric data, that the
user has a changed mental state,

wherein the program instructions are stored on the com-
puter readable storage medium for execution by the
CPU via the computer readable memory, and

wherein the determining that the user has a changed
mental state is based on the monitoring of the biometric
data by monitoring the user’s heart rate using a heart
rate sensor, and by monitoring the social media content
by performing a contextual analysis of the social media
content to determine the topic of the social media
content and a sentiment of the user while engaging in
communicating on social media regarding the topic of
the social media content,

wherein the sentiment of the user is determined by using
at least one selected from a group consisting of: facial
analysis using a camera; and tonal analysis using a
microphone, and

wherein the determining that the user has experienced a
changed mental state comprises:
correlating the social media content and the biometric

data; and
determining that the biometric data deviates from a
normal range of the heart rate concurrently with the
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determined topic of the social media content match-
ing a predefined topic and the determined sentiment
matching a predefined sentiment,
further comprising:
program instructions to select a caregiver from among a
plurality of caregivers based on a biometric feedback
loop analysis using the biometric data for the deter-
mined topic and an evaluation of past effectiveness of
each of'the caregivers in providing a positive impact on
the user’s sentiments in the past with regard to the
determined topic, wherein the positive impact is deter-
mined by improvements in the user’s biometric data
and in determined sentiments of the user for the deter-
mined topic of the social media content; and

program instructions to send a notification to a computer
device of the selected caregiver of the changed mental
state.
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15. The method of claim 1, further comprising:

measuring an effectiveness of the selected caregiver based
on the caregiver providing support to the user;

updating an effectiveness score of the selected caregiver
based on the measuring;

determining, by the computer device and based on the
measuring, that additional support is needed; and

notifying, by the computer device, another caregiver of
the changed mental state,

wherein the monitoring of the biometric data includes
monitoring of the user’s pupil dilation using a smart
contact lens on an eye of the user having an inward
facing camera to observe the pupil dilation of the user,

wherein the selecting the selected caregiver is based on
user-defined associations, the changed mental state, an
amount of deviation of the biometric from a normal
range of the user, a determined topic of the social media
content, and an effectiveness of each of the plurality of
predefined caregivers.
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