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Provided are embodiments of systems, computer medium and computer-implemented methods for monitoring the health of an
employee. The method including collecting health data from a set of one or more health sensors provided on or near the employee
while the employee is engaged in their work duties. The one or more health sensors configured to output health data

corresponding to characteristics sensed by the sensor,
and biomechanic sensors configured to sense biometri

the one or more health sensors comprising at least one or more biometric
¢ and biomechanic characteristics of the employee with at least one of the

one or more health sensors integrated within a mobile communications device. The health data collected being used to determine
a health profile for the employee. The method including displaying, via the mobile communications device, a health report that

includes the health profile for the employee.
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SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR MONITORING HEALTH OF EMPLOYEES USING MOBILE DEVICES

RELATED APPLICATIONS

[0001}  This application claims the benefit of U.S. Patent Application No.13/540,300
filed on July 2, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING HEALTH OF EMPLOYEES USING
MOBILE DEVICES”, which claims the benefit of U.S. Provisional Patent Application No.
61/664,387 filed on June 26, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING HEALTH OF
EMPLOYEES USING MOBILE DEVICES”, US. Provisional Patent Application No.
61/504,638 filed on July 5, 2011 and titled “SYSTEM, COMPUTER PROGRAM
PRODUCT AND COMPUTER-IMPLEMENTED METHOD FOR IMPROVING AND
MONITORING THE HEALTH AND PRODUCTIVITY OF EMPLOYEES”, US.
Provisional Patent Application No. 61/659,831 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”,
U.S. Provisional Patent Application No. 61/659,790 filed on June 14, 2012 and titled
“SYSTEMS, COMPUTER MEDIUM AND COMPUTER—]MPLEMENTED' METHODS
FOR MONITORING AND IMPROVING COGNITIVE AND EMOTIVE HEALTH OF
EMPLOYEES?”, U.S. Provisional Patent Application No. 61/659,796 filed on June 14, 2012
and titled “COMPUTER MOUSE SYSTEM AND ASSOCIATED, COMPUTER MEDIUM
AND COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,800 filed on June 14, 2012 and titled “CHAIR PAD SYSTEM
AND ASSOCIATED, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED

METHODS FOR MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY
-1-
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OF EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,807 filed on June 14,
2012 and titled “FLOOR MAT SYSTEM AND ASSOCIATED, COMPUTER MEDIUM
AND COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,810 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING BIOMETRIC HEALTH OF EMPLOYEES”, U.S.
Provisional Patent Application No. 61/659,818 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING BIOMECHANICAL HEALTH OF EMPLOYEES”,
U.S. Provisional Patent Application No. 61/659,824 filed on June 14, 2012 and titled
“SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR COACHING EMPLOYEES BASED UPON MONITORED HEALTH CONDITIONS
USING AN AVATAR?”, U.S. Provisional Patent Application No. 61/664,399 filed on June
26, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR PROVIDING HEALTH INFORMATION TO
EMPLOYEES VIA AUGMENTED REALITY DISPLAY”, and U.S. Provisional Patent
Application No. 61/664,414 filed on June 26, 2012 and titled “SYSTEMS, COMPUTER
MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR MONITORING
HEALTH AND ERGONOMIC STATUS OF DRIVERS OF VEHICLES”, the disclosures of

which may be referred to for further details.

FIELD OF INVENTION

[0002]  The present invention relates generally to health monitoring and more particularly
to systems, machines, non-transitory computer medium having computer program

instructions stored thereon, and computer-implemented methods for monitoring the health of

employees.
BACKGROUND OF THE INVENTION

[0003] A major concern among employers is the issue of presenteeism, or the phenomena
that, while employees may be at work, health problems such as, lower back pain, fatigue,
high blood pressure and obesity, keep them from working optimally, and cause 2 rapid rise in

employee healthcare costs. Many human resource (“HR”) executives consider presenteeism a
, N
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problem in their companies, estimating an annual cost to‘ companies of over $180
billion/year, and a per employee cost Between $22 and $157 annually. Moreover;
presenteeism appears.to be a problem at over 50% of workplaces. In 2006, 56% of HR
executives viewed it as a proBlem, while only 39%>0f FHR managers found it to be a problém
in 2004, Because such health problems may be caused by a combination of employee
lifestyle and work practices, workplace health programs have been employed to make
employees aware of sound health and ergonomic practices in an effort to promote employee

health and help lower employer costs.

[0004] Unfortunately, even if employees'are made aware of sound health and ergonomic
practices, employees often slip back into poor health and ergonomic practices ‘while
engrossed in their day-to-day wdrk activities. The current state of the art solution to address
these issues includes health programs that rely on periodic tests to assess employee health and
ergonomics. Such tests typically require employees to expend a great deal of effort to
participate in the health programs. For example, health programs may monitor the
employee’s health via test conducted in test facilities at discrete testing times {e.g., quarterly
or annual health tests). Traditional testing systems may not be suitable for these environments
due to their size and complexity. Thus, existing health programs may require the employee fo
take time out of their day to attend a heallh-lest, existing health programs may not assess the
employee in their day-to-day work environment (e.g., while the employee is situated in their
day-to-day work environment, such as on a worksite, at their desk working on their computer
or traveling there between), and existing health programs. may not provide continuous
feedback that can be used to dynamically adjust the employee’s day-to-day activities and/or
may not be able to rapidly identify and predict health issues based on ongoing changes in the

employee’s health,

SUMMARY OF THE INVENTION

f0005]  Applicant has recognized scveral shortcbmings of existing health programs, and,
in view of these shortcomings, has recognized the need_-for a health monitoring system that
continuously monitors the employees’ health in their day-to-day work environments,
Applicant has recognized that, ‘although existing health prbgrams provide some level of
health monitoring, the complexities associated with employees having to proactively take part

in health tests may reduce employee involvement in the health programs. For example,

-3-
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employees may decide to forgo a health program in view of the time and cffort required to
engage in health tests at a testing faciiity. Maoreover, Applicant has recognized that the
infrequent nature of the health tests may inhibit the ability of existing health programs to
promptly identify and predict health issues (e.g;, health risks such as injury or disease). For
gxample, semi-annual fests may not be able to identify changes in the employee’s health that
can occur over days or weeks, such as illness, short term injuries, and diseases that manifest
themselves over a short period of time. Thus, existing health programs fail to provide a
framework for continuously acquiring health data that can be used to rapidly identify changes
in the employee’s health. Applicant has recognized that such shortcomings have failed to be
addressed by others, and has recognized that such shortcomings may be addressed by a
system that can continuously collect employee health data while employees are situated in
their day-to-day work environment (e.g., at a remote worksite, at their desks or traveling there
between), that can process the health data to assess the employees’ current health and predict
health issues, and that.can provide feedback indicative of the employees’ current health
conditions and predicted health issues. Such a system may help to reduce the effort required
by employees to take part in a health program while also enabling employees to take
proactive measures to address their current health conditions and prevent the predicted health
issues based on feedback that includes current health conditions and predicted health issues.
In view of the foregoing, various embodiments of the present invention advantageously
provide systems, machines, non-transitory computer medium having computer program
instructions stored thereon, and computer-implemented methods for monitoring the health of
employees in their work environments using mobile devices, such as portable computers;
tablet computers, mobile telephones phones (e.g., cellular phones) and the like, for
determining employee health profiles (e.g., including existing or predicted health
conditions/risks and health plans to guide the employee with regard to a healthy lifestyle)
based on the health data, and for providing feedback 1o communicate the determined health

profile and associated information.

[0006]  In some embodiments, provided is a system to meonitor an employee’s health
while in a work environment. The system including a communications network, a health
database connected to the communications network and storing health information for one or
more employees, a set of one or more health sensors configured to collect health data from

the employee including at least one of: a set of one or more biometric sensors configured to

-4
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sense biometric characteristics of the employee and output biometric data corresponding to
the sensed biometric characteristics of the employee and a set of one or more biomechanic
sensors configured to sense biomechanic characteristics of the employee and output
biomechanic data corresponding to the sensed biomechanic characteristics of the employee.
The set of one or more biometric sensors including at least one of a temperature sensor
configured to output temperature data indicative of a body temperature of the employee, a
blood condition sensor configured to output blood condition data indicative of a blood
oxygenation level of the employee, a blood pressure sensor configured to output blood
pressure data indicative of a blood pressure of the employee, a body fat sensor conﬁgured to
output body fat data indicative of a body fat of the employee, a respiration sensor configured '
to output respiration data indicative of a respiration rate of the employee, a neural sensor
configured to output neural data indicative of brain activity of the employee, a .forcc SENSOr
configured to output force data indicative of a body weight of the employee, a position sensor
configured to output poéition data indicative of a body position of the employee, and a
camera sensor configured to output image data indicative of a biometric characteristic of the
employee. The set of one or more biomechanic sensors including at least one of a neural
sensor configured to output neural data indicative of brain activity of the employee, a camera
sensor configured to output image data iﬁdicative of a biomechanic characteristics of the
employee, a force sensor configured to output force data indicative of a force exerted by the
employee, and a position sensor confligured o output position data indicative of a body
position of the employee. The system including a mobile communications device connected
to the communications network and being configured to collect the health data from the set of
one or more health sensors and output health data corresponding to the health data collected
from the set of one or more health sensors. The mobile communications device including at
least one of the one or more health sensors integrated therein to sense at least one biometric
or biomechanic characteristic for the employee. The system including a health server
connected to the communications network and being configured to receive, via the
communications network, health data output by the mobile communications device,
determine, based at least in part on the received health data, a health profile for the employee
including at lcasf one of health characteristics, health conditions, health risks and health‘plans
for the employee determined base_:d at least in part on the received health data, update the
health information stored in the health database to reflect the health profile for the employee,

and serve, to the mobile communications device for display to the user via a graphical display

5.
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of the mobile communications device, health report content including at least one of the
health characteristics, the health conditions, the health risks and the health plans of the health

profile for the employee.

[0007] In some embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a sensor pad inclhuding one or
more conductive contacts configured to sense at least one biometric or biomechanic
characteristic of the employee via physical contact between skin of the employee and the one

or more conductive contacts.

[0008]  In certain embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a body fat sensor including a
sensor pad having two conductive contacts physically intcgrated within a body of the mobile
communication device and configured to be grasped by the employee’s'right and left hands
during use. The mobile communications device being configured to take a resistance
measurement across the two conductive contacts while the two conductive contacts are
grasped by the employee’s right and left hands such that the resistance measurement is
indicative of a body fat of the employee across the employee’s right and left hands. The
health data collected by the mobile communications device including body fat data indicative

of the resistance measurement.

[0009] In some embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a body temperature sensor
including a sensor pad having a conductive contact configured to contact the employee’s
hand during use. The mobile communications device being configured to take a temperature
measurement from the conductive contact while the conductive contact is grasped by the -
employee’s hand such that the temperature measurement is indicative of a body temperature
of the employee. The health data collected by the mobile communications device including

temperature data indicative of the temperature measurement,

[0010] In certain embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a sensor screen configured to
sense at least one biometric or biomechanic characteristic of the employee via physical

contact between skin of the emplovee and the sensor screen.

-6-
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[0611] In some embodiments, the sensor screen includes a touch screen configured
collect at least one of a finger print and a hand print of the employee while the screen is
contacted by the user’s finger or hand. The employee’s identify béing verified (e.g., by the
server) based at least in part on the at least one of a finger print and hand print collected via

the touch screen of the mobile communication device,

[0012]  In certain embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a temperature sensor including a
thermal imaging camera configured to acquire thermal image data indicative of the body
temperature of the employee. The health data collected by the mobile communications device
including temperature data corresponding to the thermal image data indicaiive of the body

temperature of the employee.

[0013]  In some embodiments, the at least one of the set of one or more health sensors
integrated within the mobile communication device includes a temperature sensor including
an infrared (IR) sensor configured to acquire IR data indicative of the body temperature of
the employee. The health data collected. by the mobile communications device including
temperature data corresponding to the IR data indicative of the body temperature of the

employee.

[0014] In certain embodiments, the at least one of the set of one or more health sensors
integrated within the mobile’ communication device includes a position sensor including a
camera configured to acquire image data indicative of the body position of the employee.
The health data collected by the mobile communications device including position data

corresponding to the image data indicative of the body position of the employee.

[0015] In some embodiments, one or more of the health sensors includes at least one or
more remote sensors in communication with the mobile communication device. The at least
one or more remote sensors including of at least one of a temperature sensor configured to
output temperature data indicative of a body temperature of the employee, a blood condition
sensor configured to output blood condition data indicative of a blood oxygenation level of
the employee, a blood pressure sensor configured to output blood pressure data indicative of
a bloéd pressure of the employee, a body fat sensor configured to output body fat data
indicative of a body fat of the employee, a respiration sensor configured to output respiration

data indicative of a respiration rate of the employee, a neural sensor configured to output
_7-
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neural data indicative of brain activity of the employee, a force sensor configured to output
force data indicative of a body weight of the employee or force exerted by the employee, a
" position sensor configured to output position data indicative of a body position of the
employee, and a camera sensor configured to output image data indicative of at least one of a
biometric or biomechanic characteristic of the employee. The at least one or more remote
sensors being configured to transmit, to the mobile communications device, the respective
temperature data, blood pressure data, body fat data, respiration data, neural data, force dala,

position data, and image data.

[0016] In certain embodiments, the at least one or more remote sensors being configured
to transmit, to the mobile communications device, the respective temperature data, blood
pressure data, body fat data, respiration data, neural data, force data, position data, and image
data output via a wireless connection between the at least one or more remote sensors and the

mobile communications device.

[0017] In some embodiments, the health profile includes at least one of a body
temperature, a body weight, a body faf, a heart rate, a blood pressure, a blood oxygenation
level, a respiration rate, brain activity, a body position, 'eye movement, and physical exertion

for the employee determined based at least in part on the received health data,

[0018] In certain embodiments, the health proﬁle includes at least one of a risk of obesity,
a risk of injury, a risk of diabetes, a risk of infection, a risk of inflammation, a risk of
circulation problems, a risk of cardio vascular disease, a risk of cardio vascular accidents, a
risk of illness, a risk of asthma, a risk of allergies, a risk of bronchitis, a risk of
musculoskeletal syndrome, a risk of carpal tunncl syndrome, a risk of epicondylitis, a risk of
rotator cuff injury, a risk of eye disease, and a risk of physical fatigue determined based at

least in part on the received health data.

[0019] In some embodiments, the mobile communications device includes at least one of

a cellular phone, a personal digital assistant (PDA), and tablet computer.

[0020] In certain embodiments, the health profile for the employee includes one or more
predicted health issues, and serving the health report content includes serving content
indicative of the one more predicted health issues such that the employee is alerted to the one

or more predicted health issues and-is afforded an opportunity to address the one or more

-8-
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predicted health issues prior to the one or more predicted health issues escalating into an

actual health issue.

[0021] In some embodiments, provided is a system for monitoring the health of an
employee. The system including a set of one or more health sensors configured to be
provided on or near the employee while the employee is engaged in their work duties and
being configured to output health data corresponding to characteristics sensed by the sensor.
The one or more health sensors including at least one or more biometric sensors configured to
sense biometric characteristics of the employee and biomechanic sensors configured to senée
biomechanic characteristics of the employee. The system including a mobilé communications
device including at least one of the one or more health sensors integrated therein to sense at
least one biometric or biomechanic characteristic for the employee and being configured to
collect the health data from the set of one or more health sensors. The health data collected
being used to determine a health profile for the employee including at least one of health
characteristics, health conditions, health risks and health plans for the employee determined
based at least in part on the health data collected The mobile communications device also
“being configured to display, via a graphical user interface of the mobile communications
device, a health report including at least one of the health characteristics, the health
conditions, the health risks and the health plans of the health profile for the employee
determined based at least in part on the health data collected.

[0022] In certain embodiments, one or more of the set of one or more health sensors is
located in at least one of a safety helmet, work gloves, work footwear, or work clothing wom

by the employee while the employee is engaged in their work duties.

[0023] In some embodiments, one or more of the health sensors includes one or more
remote sensors in communication with the mobile communication device. The one or more
remote sensors including of at least one of a temperature sensor configured to output
~ temperature data indicative of a body temperature of the employee, a blood condition sensor
configured to output blood condition data indicative of a blood oxygenation level of the
emplovee, a blood pressure sensor configured to output blood pressure data indicative of a
blood pressure of the employee, a body fat sensor cﬁnﬁgured to output body fat data
indicative of body fat of the employee, a respiration sensor configured to output respiration

data indicative of a respiration rate of the employee. a neural sensor configured to output
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neural data indicative of brain activity of the employee, a force sensor configured to output
force data indicative of a body weight of the employee or force exerted by the employee, a
position sensor configured to output positien data indicative of a body position of the
employee, and a camera sensor conﬁgured fo output image data indicative of at least one of a
biometric or biomechanic characteristic of the employee The at least onc or more remote
sensors being configured to transmit, to the mobile communications device, the respective
temperature data, blood pressure data, body fat data, respiration data, neural data, force data,

position data, and image data output.

[0024] In some embodiments, the at least one of the one or more health sensors integrated
with the mobile communications device includes at least one of a sensor pad, a sensor screen,

a thermal camera and an infrared (IR} sensor.

[0025] In certain embodiments, the health profile for the emplovee includes one or more
predicted health issues, and the displayed health report includes content indicative of the one
more predicted health issues such that the employee is alerled to the one or more predicted
health issues and is afforded an opportunity to address the one or more predicted health issues

prior to the one or more predicted health issues escalating into an actual health issue,

[0026]  In certain embodiments, provided is a non-transitory computer readable storage
medium including program instructions for monitoring an employee’s health while in a wark
environment. The computer program instructions being executable by a computer processor
to cause the steps of receiving, via a communications network, health data output by a mobile
communications device. The mobile communications device being connected to the
communications network, being configured to collect the health data from a set of one or
inore health sensors and outpﬁt health data corresponding to the health data collected from
thé set of one or more health sensors, and including at least one of the one or more health
sensors integrated therein to sense at least one biometric or biomechanic characteristic for the
employee. The set of one or more health sensors including at least one of a set of one or more
biometric serisors configured to sense biometric characteristics of the employee and output
biometric- data corresponding to the seﬁsed biometric characteristics of the employee and a
set of one or more biomechanic sensors configured to sense biomechanic characteristics of
the employee and output biomechanic data corresponding to the sensed biomechanic

characteristics of the employee. The set of one or more biometric sensors including at least
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one of a temperature sensor configured to output. temperature data indicative of a body
temperafure of the employee, a blood condition sensor configured to output bloed condition
‘data indicative of a blood oxygenation level of the employee, a blood pressure sensor
configured to output blood pressure data indicative of a blood pressure of the employee, a
body fat sensor configured to output body fat data indicative of a body fat of the employee, a
respiration sensor configured to output respiration data indicative of a respiration rate of the
employee, a neural sensor configured to output neural data indicative of brain activity of the
employee, a force sensor configured to output force data indicative of a body weight of the
employee, a position sensor configured to output position data indicative of a body position
of the employee, and a camera sensor configured to output image data indicative of a
biometric characteristic of. the employee. The set of one or more biomechanic sensors
including at least one of a neural sensor configured to output neural data indicative of brain
activity of the employee, a camera sensor configured to output image data indicative of a
biomechanic characteristics of the employee, a force sensor configured to output force data
indicative of a force exerted by the employee, and a position sensor configured to output
position data indicative of a body position of the employee. The steps also including
determining, based at least in part on the received health data, a health profile for the
employee including at least one of health characteristics, health conditions, health risks and
health plans for the employee determined based at least in part on the received. health data,
updating health information stored in a health database to reflect the health profile for the
emplovee, and serving, to the mobile communications device for display to the user via a
graphical display of the mobile communications device, health report content including at
least one of the health characteristics, the health conditions, the health risks and the health
plans of the health profile for the employee.

[0027] In some embodiments, provided is a computer implemented method for
monitoring the health of an employee. The method including collecting health data from a set
of one or more health sensors provided on or near the employee while the employee is
- engaged in their work duties and being configured to output health data corresponding to
characteristics sensed by the health sensors. The one or more health sensors including at least
one or more biometric sensors configured to sense biometric characteristics of the employee
and biomechanic sensors configured to sense biomechanic characteristics of the employee. At

least one of the one or more health sensors being integrated within a mobile communications
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device. The health data collected being used to determine a health profile for the employee
including at least one of health characteristics, health conditions, health risks and health plans
for the employee determined based at least in part on the health data collected. The method
includiﬁg displaying, via a graphical user interface of the mobile communications device, a
health report including at least one of the health characteristics, the health conditions, the
health risks and the health plans of the health profile for the employee determined based at
least in part on the health data collected.

[0028] In certain embodiments, provided is a computer implemented method for
monitoring the health of an employee. The method including collecting, via one or more
mobile cemmunications devices, health data from a set of one or more health sensors
provided on or near the employee while the employee is engaged in their work duties. The

~one or more health sensors configured to output health data corresponding to characteristics
sensed by the health sensors. The one or more health sensors including at least one or more
biometric sensors configured to sense biometric characteristics of the employee and
biomechanic sensors configured to sense biomechanic characteristics of the employee. The
method including determining a health profile for the employee using the health data
collected. The health profile including at least one:of health characteristics, health conditions,
health risks and health plans for the employee determined based at least in part on the health
data collected. The method also including and providing for display via a graphical user
interface of via at least one of the one or more mobile communications devices, a health
report including at least one of the health characteristics, the health conditions, the health
risks and the health plans of the health profile for the employee determined based at least in
part on the health data collected.
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[0028A] In a broad aspect, the present invention pertains to a system to monitor health of an employee
in a work environment. The system comprises a communications network, and a health database
connected to the communications network, the database storing health information for one or more
employees. A set of one or more health sensors is configured to sense health characteristics of the
employee and to output health sensor data corresponding to the health characteristics sensed by the set of
one or more health sensors. The set of one or more health sensors comprise a pair of work gloves having
hand force sensors, comprising a right hand force sensor located in a right work glove of the pair of work
gloves to be worn on a right hand of the employee, and a left hand force sensor located in a left work
glove of the pair of work gloves to be worn on a left hand of the employee. The right hand force sensor is
configured to sense a force at the right hand of the employee, the left hand force sensor is configured to
sense a force at the left hand of the employee, and the hand force sensors are configured to output hand
force data indicative of the force at the right hand of the employee sensed and the force at the lefi hand of
the employee sensed. Hand position sensors comprise a right hand position sensor located in the right
work glove and a left hand position sensor located in the left work glove of the pair of work gloves. The
right hand position sensor is configured to sense a position of the right hand of the employee, the left
hand position sensor is configured to sense a position of the left hand of the employee, and the hand
position sensors are configured to output hand position data indicative of the position of the right hand of
the employee sensed and the position of the left hand of the employee sensed. A pair of work footwear
comprises foot force sensors having a right foot force sensor located in a right work footwear of the pair
of work footwear to be worn on a right foot of the employee, and a left foot force sensor located in a left
footwear of the pair of work footwear to be worn on a left foot of the employee. The right foot force
sensor is configured to sense a force at the right foot of the employee, the left foot force sensor is
configured to sense a force at the left foot of the employee, and the foot force sensors are configured to
output foot force data indicative of the force at the right foot of the employee sensed and the force at the
left foot of the employee sensed. Foot position sensors comprise a right foot position sensor located in
the right work footwear and a left foot position sensor located in the left work footwear of the pair of
work footwear. The right foot position sensor is configured to sense a position of the right foot of the

employee, the left foot position sensor is configured to sense a position of the left foot of the employee,
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and the foot position sensors are configured to output foot position data indicative of the position of the
right foot of the employee sensed and the position of the left foot of the employee sensed. The health
sensor data comprises force data indicating a force exerted by the employee, the force data comprising the
hand force data and the foot force data. Position data indicates a body position of the employee, the
position data comprising the hand position data and the foot position data. There is 2 mobile
communications device connected to the communications network, the mobile communications device
being configured to collect the health sensor data from the set of one or more health sensors and to output
health data corresponding to the health sensor data collected from the set of one or more health sensors.
The mobile communications device comprises at least one of the one or more health sensors integrated
therein, to sense at least one biometric or biomechanic characteristic for the employee. A health server is
connected to the communications network and is configured to receive, from the mobile communications
device via communications network, the health data output by the mobile communications device and
determine, based on the health data received, that the employee engaged in a physical exertion defined by
the force exerted by the employee and the body position of the employee. The force cxerted by the
employee is compared to a predefined threshold force to determine that the force exerted by the employee
is above the predefined threshold force, and the body position of the employee is compared to a
predefined body position to determine that the body position of the employee deviates from the
predefined body position, the health server determining a predicted physical injury based on the
determination that the force exerted by the employee is above the predefined threshold force and the body
position of the employee deviates from the predefined body position. Based on the health data received, a
health profile for the employee is determined, the health profile comprising one or more predicted health
issues and at least one of health characteristics, health conditions, health risks and health plans for the
employee, determined based on the health data received. Each of the one or more predicted health issues
comprises a health issue that is determined, based on the health data, to be a potential health issue which
is not being experienced by the employee at a current time. It is, however, predicted, based on the health

data, to escalate into an actual health issue which will be experienced by the employee at a future time,
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the one or more predicted health issues comprising the predicted physical injury. The health server
updates the health information stored in the health database to reflect the health profile for the employee,
and serves, to the mobile communications device for display to the employee via a graphical display of
the mobile mobile communications device, health report content comprising at least one of the health
characteristics, the health conditions, the health risks and the health plans of the heath profile for the
employee, and content indicative of the one or more predicted health issues. The mobile communications
device is further configured to display the health report content, including the content indicative of the
one or more predicted health issues, such that the employee is alerted to the one or more predicted health
issues, via the graphical employee interface of the mobile communications device used to collect the
health sensor data and is, therefore, afforded an opportunity to address the one or more predicted health

issues prior to the one or more predicted health issues escalating into an actual health issue.

[0028B] In a further aspect, the present invention provides a non-transitory computer readable storage
medium comprising program instructions for monitoring health of an employee in a work environment.
The computer program instructions are executable by a computer processor to cause the step of receiving,
via a communications network, health data output by a mobile communications network, and configured
to collect, from a set of one or more health sensors configured to sense health characteristics of the
employee and to output health sensor data corresponding to the health characteristics sensed by the set of
one or more health sensors, the health sensor data. The mobile communications device is configured to
output health data corresponding to the health sensor data collected from the set of one or more health
sensors, the mobile communications device comprising at least one of the one or more health sensors
integrated therein, to sense at least one biometric or biomechanic characteristics for the employee. The
set of one or more health sensors comprises a pair of work gloves comprising hand force sensors
comprising a right hand force sensor located in a right work glove of the pair of work gloves worn on a
right hand of the employee, and a left hand force sensor located in a left work glove of the pair of work
gloves worn on a left hand of the employee, the right hand force sensor being configured to sense a force
at the right hand of the employee, and the hand force sensors being configured to output hand force data
indicative of the force at the right hand of the employee sensed and the force at the left hand of the

employee sensed. Hand position sensors comprise a right hand position sensor located in the right work
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glove and a left hand position sensor located in the left work glove of the pair of work gloves, the right
hand position sensor being configured to sense a position of the right hand of the employee, the left hand
position sensor being configured to sense a position of the left hand of the employee, and the hand
position sensors being configured to output hand position data indicative of the position of the right hand
of the employee sensed and the position of the left hand of the employee sensed. A pair of work footwear
comprise foot force sensors comprising a right foot force sensor located in a right work footwear of the
pair of work footwear worn on a right foot of the employee, and a left foot force sensor located in a left
footwear of the pair of work footwear worn on a left foot of the employee, the right foot force sensor
being configured to sense a force at the right foot of the employee, the left foot force sensor being
configured to sense a force at the left foot of the employee, and the foot force sensors being configured to
output foot force data indicative of the force at the right foot of the employee sensed and the force at the
left foot of the employee sensed. Foot position sensors comprise a right foot position sensor located in
the right work footwear and a left foot position sensor located in the left work footwear of the pair of
work footwear, the right foot position sensor being configured to sense a position of the right foot of the
employee, the left foot position sensor being configured to sense a position of the left foot of the
employee, and the foot position sensors being configured to output foot position data indicative of the
position of the right foot of the employee sensed and the position of the left foot of the employee sensed.
The health sensor data comprises force data indicating a force exerted by the employee, the force data
comprising the hand force data and the foot force data, and position data indicating a body position of the
employee, the position data comprising the hand position data and the foot position data. Based on the
health data received, it is determined that the employee engaged in a physical exertion defined by the
force exerted by the employee and the body position of the employee. The force exerted by the employee
is compared to a predefined threshold force to determine that the force exerted by the employee is above
the predefined threshold force, and the body position of the employee is compared to a predefined body
position to determine that the body position of the employee deviates from the predefined body position.
A predicted physical injury is determined, based on the determination that the force exerted by the
employee is above the predefined threshold force and the body position of the employee deviates from the

predefined body position. Based on the received health data, a health profile is determined for the
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employee, the health profile comprising one or more predicted health issues, and at least one of health
characteristics, health conditions, health risks and health plans for the employee is determined based on
the receive health data. Each of the one or more predicted health issues comprises a health issue that is
determined, based on the health data, to be a potential health issue which is not being experienced by the
employee at a current time, but is predicted, based on the health data, to escalate into an actual health
issue which will be experienced by the employee at a future time, and the one or more predicted health
issues comprise the predicted physical injury. Updated health information is stored in a health database to
reflect the health profile for the employee, and is served to the mobile communications device for display
to the employee via a graphical display of the mobile communications device, health report content
comprising at least one of the health characteristics, the health conditions, the health risks and the health
plans of the health profile for the employee, and content indicative of the one or more predicted health
issues such that the employee is alerted to the one or more predicted health issues, via the graphical user
interface of the mobile communications device used to collect the health sensor data, and is afforded an
opportunity to address the one or more predicted health issues prior to the one or more predicted health

issues escalating into an actual health issue.

[0029] Accordingly, as described herein below, embodiments of the system, computer program
instructions and associated computer-implemented methods allow for monitoring of the employee’s

health using mobile devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] So that the manner in which the features and advantages of the invention, as well as others,
which will become apparent, may be understood in more detail, a more particular description of the
invention briefly summarized above may be had by reference to the embodiments thereof, which are

illustrated in the appended drawings, which form a part of
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this specification. It is to be noted, however, that the drawings illustrate only various
embodiments of the invention and are therefore not to be considered limiting of the

invention’s scope as it may include other effective embodiments as well.

[0031]  FIG. I is a block diagram that illustrates an employee heath monitoring system in

accordance with one more embodiments of the present invention,

[0032]  FIG. 2 is a block diagram that illustrates a mobile health monitoring system

connected to a server via a network in accordance with one or more embodiments of the

present invention.

[0033] - FIG. 3 is a block diagram that illustrates compoﬁems of a mobile device in

accordance with one or more embodiments of the present invention.

[0034] FIG. 4 illustrates an employee wearing various sensors of the mobile health

monitoring system in accordance with one or more embodiment of the present invention.

[0035] FIG. 5 illustrates a mobile device including a plurality of sensors intcgrated

therein in accordance with one or more embodiments of the present invention.

[0036] FIG. 6 is a block diagram that illustrates an exemplary mobile health monitoring -

system in accordance with one or more embodiments of the present invention.

[0037]  FIG. 7 is a flowchart that illustrates a method of collecting health data in

accordance with one or more embodiments of the present invention.

[0038]  FIG. 8 is a block diagram illustrating components of a server in accordance with

one or more embodiments of the present invention.

[0039]  FIG. 9 is a flowchart that illustrates a method of monitoring the employee’s health

in accordance with one or more embodiments of the present invention.

[0040]  FIG. 10 is a block diagram that illustrates dataflow within the system in

accordance with one or more embodiments of the present invention.

[0041]  FIG. 11 illustrates an exemplary health report in accordance with one or more

embodiments of the present invention,
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[0042] FIG. 12 is a screen-shot of an exemplary interactive health dashboard in

accordance with one or more embodiments of the present invention.

[0043] FIG. 13 is a screen-shot of an exemplary home screen including a health status

widget in accordance with one or more embodiments of the present invention,

[0044] FIG. 14 is a flowchart that illustrates a method for conducting a health test in

accordance with one or more embodiment of the present invention.

[0045] FIG. 15 illustrates an exemplary reviewer interactive health dashboard in

accordance with one or more embodiments of the present invention,

[0046]  FIG. 16 is a flowchart that illustrates a method of assessing health information for
a plurality of employees in accordance with one or more embodiments of the present

invention.
DETAILED DESCRIPTION

[0047]  The present invention will now be described more fully hereinafter with reference
to the accompanying drawings in which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the illustrated embodiments set forth herein, rather, these exemplary
embodiments are provided so that this disclosure will be thorough and complete, and will

fully convey the scope of the invention to those skilled in the art.

- [0048]  In some embodiments, provided is a mobile employee health monitoring systom
that provides for monitoring of an employee’s health, that provides feedback to the emplovee
and other interested parties (e.g., an employer) regarding the current status of the employee’s
health, that provides the employee with information to guide the employee in a healthy
lifestyle, and that provides the employee with reinforcing information to encourage the
employee to continue to engage in the healthy lifestyle. Such a mobile health monitoring
system mady enable monitoring of the employee’s health in their office, at a remote worksite

and while traveling there between.

[0049] In certain embodiments, monitoring of the employee’s health includes monitoring

the employee while they are engaged in their day-to-day work activities within their work
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environment. In some embodiments, various monitoring devices (c.g., health sensors) are
provided to collect health data that can be used to assess various biometric and biomechanic
characteristics (e.g., characteristics, conditions and risks) of the employee, such as the
employee’s body weight, body temperature, body fat percentage, heart rate, blood pressure,
blood glucose level, blood oxygenation level, body position/posture, eye fatigue, ncural
activity, emotions, thoughts, facial movements/expressions, motor skills, physical exertion,
and the like, ' |

[0050]  In certain embodiments, the monitoring devices are provided on or about the
employee (e.g., in their clothing) or integrated within a mobile device carried by the
employee {e.g., sensors integrated within a cellular phone, personal digital assistant (“PDA"),
tablet computer, or the like) such that the employee’s health can be monitored in various
locations without requiring the employee to visit a test facility to take part in a health
test/exam. In certain embodiments, the mobile device is used to collect measurements from
the various sensors. In some embodiments, for example, the employee may have multiple
sensors disposed about their body (e.g., temperature sensor, blood pressure sensor, heart rate
sensor, etc.) and the employee’s cellular phone may collect measurements from the sensors
(¢.g., via Bluctooth wireless communication). In certain embodiments, the mobile device may
process the collect measurements locally and/or forward corresponding health data to a
remote server. In some embodiments, for example, the employee’s cellular phone may
forward the collected health data to a health server {e.g., via a cellular communications
network) for processing. In certain embodiments, the health data may be processed to assess
the employee’s healkth. In some embodiments, for example, the health data may be used to

generate a health profile/report for the employee.

[.0051] In some embodiments, the health data collected and/or the health -
characteristics/conditions identified can be used to predict health issues and/or identify
corresponding health risks for the employee, such as risks for obesity, injury, diabetes,
infection, circulation problemss cardiovascular disease, cardiovascular accidents (e.g., stroke
or heart attack), back injury, eye disease, depression, fatigue, andfor the like. In certain
embodiments, health risks are determined via predictive analytics that use employee’s current
and/or historical health characteristics/conditions. For example, where the recent health data
for an employee indicates a trend of increasing body weight for an employee, it may be
predicted that the employee is at risk for becoming obese within a given time fJeriod. In some
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embodiments, an alert may be provided to the employee to make them aware of the
predictions/risks. For example, the employee may be 'pre.sented with a listing of risks that
correspond to predicted health issues, Such predictions and corresponding alerts may enable
the employee to proactively improve their health before the associated risks escalate to a
critical level. For cxamplc, as a result of a prediction and alert that communicates to the
employee that they are at risk for becoming obese, the employee may have the motivation
needed to change their eating and exercise habits to avoid actually becoming obese. Thus, the
system may provide an environment for proactively predicting and responding to health risks

before they escalate into actual health conditions.

[00652] In some embodiments, the health data, characteristics, conditions and/or risks are
used to generate one or more health plans for the employee. In certain embodiments, the
health plans include preventative health plans that provide guidance to reduce health risks
and/or promote a healthy lifestyle. In some embodiments, the health plans provide a
suggested nutrition plan and/or a suggested exercise regime. In certain embodiments, the
employee health monitoring system provides coaching (e.g., suggestions) to help the
employee follow through with the health plan. In some embodiments, the health data,
characteristics, conditions and/or plaﬁs may be logged over time to generate a health profile

for the employee.

[0053] In some embodiments, the employee health monitoring system provides for
automated health testing based on a predetermined schedule. In certain embodiments, for
example, automated health test may be executed continuously (e.g., constantly from 8am to
5pm) or at regular intervals (e.g., hourly from 8am to 5pm). Such embodiments may enable
the employee’s health to be monitored passively, with little to no effort by the employee. In
some embodiments, the employee health monitoring system provides for manua]ly initiated
health testing, In certain embodiments, for example, an employee may select to initiate a
health test. Such embodiments may enable employees to take a more active role in the

monitoring of their health.

[0054]  In some embodiments, the results of the health tests are provided to the employee
for review. In certain embodiments, for example, the health monitoring system provides a
health report including the employee’s health profile information (e.g., the health data

collected, the health characteristics/conditions, and/or the health risks for the employee). In
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some embodiments, the health report is accessible by the emp]oyée via their mobile device
(e.g., via a health status widget, an interactive dashboard, and/or the like) such that the
employee can view the results at their convenience throughout the workday. Such
embodiments may enable the employee to receive real-time feedback regarding their health
and immediately make corresponding adjustments throughout the workday. In some
embodiments, the results of the health tests are provided to an employer or other interested
parties (e.g., a physician) for review. Such embodiments may enable the employer to menitor
the health of some or all of their employees such that they can readily identify health
concerns/trends and take action to alleviate those concerns/trends to improve the health

environment for the employees.

[0055] Iﬁ some embodiments, the health monitoring system monitors the health profile
information to identify whether the employee is experiencing a health crisis (c.g., a stroke or
heart attack) and, in the instance the employee is experiencing a health crisis, generates
corresponding alerts. In certain embodiments, for example, upon determining that the
employee is having a heart attack based on the results of a health test, the health monitoring
systeﬁl may forward an alert to emergency response personnc'l (c.g., police, fire, emergency
medical technicians (“EMT’s™) or the like). Such embodiments may help to ensure that the
employee receives prompt medical treatment in the event of a medical emergency at the

workplace.

[0056] Embodiments of the health monitoring system may provide a work environment
that promotes employee involvement in monitoring their health via a non-intrusive health
testing environment that enables the employee’s health to be monitored from the convenience
of their workstation. Moreover, embodiments of the health monitoring system may provide
feedback that informs the employee of their current health, that predicts/identifies health
issues/risks and goals based on the employee’s health and provides guidance to reduce the

employee’s health risk and attain the identified health goals.

[0057] FIG. 1 is a block diagram that illustrates an employee heath mohitoring system
(“system™) 100 in accordance with one more embodiments of the present invention. As
depicted, system 100 may include one or more mobile employee health monitoring systems
{(*mobile health monitoring system”) 102, workstations 103 (e.g., one or more employee

workstations 103a and employer workstations 103b), a health server (“server”) 104, a file
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server 106 coupled to a datastore 108, and a web server 110 connected to one or more remote
workstations 112. In some embodiments, the mobile employee health monitoring system 102
may include one or more health sensors 120 and one or more employee mobile devices
(“mobile devices™) 122. In some embodiments, the workstations 103a, 103b and 112 may
include a networked computer or similar network access terminal, In some embodiments, the
entities of the systém 100 may be communicatively coupled via a network 118. The datastore
108 may store health information 109 (e.g., personal profile information, health profile

information, and/or the like) for one or more employees 126.

[0058]  In some embodiments, the network 118 may include an element or system that
facilitates communications between entities of system 100. For example, the network 118
may include an electronic communications network, such as the Internet, a local area network
(“LAN”), a wide arca (“WAN?”), a wireless local area network (“WLAN™), a cellular
communications network, and/or the like. In some embodiments, network 118 hlay include a
single network or combination of networks. For example, emplbyee mobile devices 122,
workstations 103, server 104, file server 106, and/or web server 110, may be networked using
a private/LAN, with remote workstations 112 (e.g., employee home computers, emergency
personnel computer devices, of the like) connected to web server 104 via a WAN. In some
embodiments, thé employee maobile device 122 may be connected to network 118 via another
network node. For example, the mobile device 122 may include a remote device connected to

the network 118 via the web server 110.

[0059] In some embodiments, the mobile device 122 includes a mobile computing

device. For example, the mobile device 122 may include a mobile computer, such as a laptop

computer, a tablet computer, a personal digital assistant (“PDA”), a cellular phone, or the

like. In some embodiments, the mobile device includes a mobile communications device

capable of communicating information via the network 118. For example, the mobile device

122 may be capable of connecting to and/or communicating via a LAN, a WLAN, a cellular
network, and/or the like.

[0060] As described in more detail below, mobile device 122 may include a device
employed to collect employee health data for use in monitoring an employee’s health, In
some embodiments, the mobile device 122 may collect measurements from one or more

health sensors (“sensors”) 120. The mobile device 122 may forward health data
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corresponding to the sensed measurements to health server 104 for use in monitoring the
employee’s health. For example, the server 104 may generate a health profile for employee
126 (e.g., health characteristics, conditions, risks, plans, and/or the like for the employee)
using the health data collected via the sensors 120 and the mobile device 122 of the mobile
health monitoring system 102. In some embodiments, the mobile device 122 may be
employed to display information refating to the health profile for the employee. For example,
the mobile device 122 may display a heath report including some or all of the health profile
information for the employee such that employee may receive feedback relating to their
health, Such a mobile health monitoring system 102 may provide for monitoring the health of
the employee while they work in or travel between various work environments. For example,
- such a mobile health monitoring system 102 may enable the collection of health data while
the employee is working in the field (e.g., on worksite such as an oil and gas production
platform, a manufacturing plant, a refinery, a construction site, and/or the like), when they are
situated in a fixed work environment (e.g., an employee’s office employee’s office, cubicle,
assigned station on an assembly/manufacturing line, or the like), and/or when they are

traveling (e.g. traveling between worksites, driving a delivery truck, and/or the like).

[0061] Although some embodiments are described with regard to a health profile based
on health data collected from the mobile health monitoring system 102, other embodiments
may include a health profile based on health data collected from any variety of sources as will
be understood by those skilled in the art. For example, where the cmployee 126 has an
employee workstation 103a in a in a fixed work environment (e.g., an employee’s office
cmployee’s office, cubicle, assigned station on an assembly/manufacturing line, or the like)
including an employee computer 130 and/or health sensors 128 for collecting health data
from the employee while they are at or near the workstation 103a) and/or other mobile
devices 122 {e.g., a cellular phone, a tablet computer, a laptop computer, aPDA and/or the
like), the server 104 may employ the health data collected via the employee workstation
103a, the other mobile devices, and/or the mobile health monitoring system 102, and/or the
like for use in generating the health profile for the employee. Thus, for example, the health
data collected via the health sensors 128 of the workstation 103a may be used to monitor the
employee’s health while the employee is located at the workstation 103a, and the health data
collected via the health sensors 120 of the mobile health monitoring system 102 and/or other

mobile devices 122, may be used to monitor the employee’s health while the employee is not
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located at the 'workstation 103a (e.g., traveling or working offsit.e).'

[0062]  In some embodiments, the health data may include measurements that can be used
to assess various biometric aspects of the employee’s health, such as one or more of body
temperature, body weight, body fat, heart rate, respiratory rate, blood pressure, blood oxygen
saturation (“blood oxygenation™), blood glucose level, neural/brain activity, and/or the like.
In some embodiments, the health data may include measurements that can be used to assess
various biomechanic aspects of the employee’s health, such as one or more of body position,
posture, muscle tension, eye fatigue, facial expression, motor skills, ahdfor the like. Sensors
that are used to acquire measurements for use in assessing various biometric aspects of the
employee’s health may be referred to as “biometric sensors”. Sensors that are used to acquire
measurements for use in assessing various biomechanic aspects of the employee’s health may
be referred to as “biomechanic sensors”. Sensors that provide are used to acquire
measurements for use in assessing both biometric and biomechanic aspects of the employee’s

health may be referred to as “biometric” and/or “biomechanic” sensors.

[0063] As discussed in more detail below, in some embodiments, the m()bile. device 122
may provide fer collecting health data from the various sensors 120 and/or forwarding
corresponding health data to the server 104 for use in monitoring an employee’s health. For
example, in response to delermining that employee’s health dala needs 0 be collected (e.g.,
hased on a request from the server 104, based on a request from the employee, a
predetermined test schedule, or the like), the mobile device 122 may monitor the sensors 120
to collect health data (e.g., collect measurements) from the sensors 120, and may forward
corresponding health data to the server 104 for use in monitoring the health of the employee.
Although certain embodiments are described herein with regard to the mobile device 122
collecting the health data measurements and forwarding corresponding health data to server
104, in other embodiments, some or all of the health data may be provided directly to the
“server 104 (i.e., without having to pass the data through the mobile device 122). For example,
sensors 120 may be eorhmumcaﬁvely coupled to the network 118 (e.g., via a WLAN) such
that they can transmit heath data directly to the server 104 via the network 118.

[0064] FIG. 2 is a block diagram that illustrates a mobile health monitoring system 102
connected to the_ server 104 via the network 118 in accordance with one or more

cmbodiments of the present invention. In some embodiments the mobile health monitoring
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system 102 includes the employee’s mobile device 122 communicatively cdupled to one or
more of the sensors 120 for collecting employee health data 200. For example, the
evmployee’s maobile device 102 may be communicatively coupled to one or rﬁore temperature
~sensors (€.g., theﬁnocouples, IR sensors, etc.) 202, one or more blood condition sensors (e.g.,
pulse oximeters) 204, one or more blood pressure sensors (e.g., a blood pressure cuff) 206, |
one or more force sensors (e.g., force transducers) 208, one or more body fat sensors (e.g.,
conductive contacts) 210, one or more body position sensors (e.g., three-dimensional (“3D”)
image/video camera) 212, one or more audio sensors (e.g., microphone) 214, one or more
respiration sensors 216, one or more neural sensors 218, one or more heart rate sensors 220
(e.g., a heart rate monitor)and/or the like for collecting corresponding health data 200 (e.g.,
health measurements) therefrom. In some embodiments, the health data 200 may include
temperature data 2004, blood condition data 200b, blood pressure data 200¢, force data 200d,
body fat data 200e, body position data 200f, audib data 200g, respiration data 200h, neural
data 200i and/or heart rate data 200j, colleoted from the corresponding sensors 120, The
health data 200 may be provided to the server 104 for use in monitoring the employee’s
health.

[0065] In some embodiments, the mobile device 122 may be oommunicaﬁvely coupled to
the sensors 120 via a wired connection. For example, some or all of the sensors 120 may
include a communication cable extending between each of the respective sensors 120 and the
mobile device 122, In some elﬁbodiments, the mobile device 122 may be communicatively
coupled to the sensors 120 via a wireless connection. For example, some or all of the sensors
120 may communicate with the mobile device 122 via a wireless connection (e.g., a
Bluetooth connection, a WLAN of network 118, and/or the like). In some embodiments,
heath data 200 {(¢.g., 200a-200j) may be transmitted from the sensors 120 to the mobile
device 122 via the wired or wircless connection. In some embodiments, the healtth data 200
may be transferred between devices of system 100 via a non-transitory storage medium such
as a universal serial bus (“USB”) memory stick (e.g., a flash drive). For example, the health
data 200 acquired from the sensors 120 may be downloaded from the sensors 120 and/or the
mobile device 122 to a USB memoty stick and may be uploaded from the USB memory stick
to anofher device of system 100, such as the mobile device 122, the employee computer 126,

the employer workstation 103b, the remote workstation 112, and/or the sever 104.
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[0066] FIG. 3 is a block diagram that illustrates 'components of the mobile device 122 in
accordance with one or more embodiments of the present invention. In some embodiments,
the mobile device 122 includes a mobile device controller 300 for controlling the operational
aspects of the mobile device 122. For example, the mobile device controller 300 may provide
for allocating power to integrated devices, collecting health data 200 from the various sensors
120 and/or transmitting the collected health data 200 to the server 104. In some embodiments,
the mobile device controller includes a memory 301, a processor 302 and an input/output
(I/O) interface 304,

[0067] = The memory 301 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), syﬁchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 301 may include a non-transitory computer readable storage medium having
program instructions 306 stored thereon that are executable by a computer processor (e.g., the
processor 304) to cause the functional operations (e.g., methods/routines/processes) described
herein with regard to the mobile device 122. The program instructions 306 may include a
mobile device module 308 including program instructions that are executable by the
processor 302 to provide some or all of the functionality described herein with regard to the

mobile device 122.

[0068] The processor 302 may be any suitable processor capable of executing/performing
program instructions. The processor 302 may include a central processing unit (CPU) that
"carries out program instructions (e.g., of the mobile device module 308) to perform
arithmetical, logical, and input/output operations of the mobile device 122, including those

described herein,

[0069]  The IO interface 304 may provide an interface for connection of one or more I/0
devices to the mobile device 122, 1/0 devices ma}; include integrated I/O components (e.g.,
buttons, microphone, speaker, graphical display {e.g., a touch screen), camcras, and/or the
like) 310, a power source (e.g., battery) 312, integrated Sensors 120a, external devices (e.g.,
server 104) 320, and/or the like. External devices 320 may be connected to /O interface 304
via a wired or wireless connection. For example, the external devices 320 (e.g., the server

104) may be connected to the 1/O interface via wireless connection to the network 118. In
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some embodiments, the integrated sensors 120a include sensors 120 that are physically
integrated with the mobile device 122. For example, as described in more detail below, the
integrated sensors 120a may include conductive contacts integrated into the exterior of the
mobile device 122 such that a measurement (e.g., temperature measurement, a resistance
measurement indicative of body fat, and/or the like) can be acquired via the conductive
contacts while the user is grasping the exterior of the mobile device 122. In some
emboéiiments, the external sensors 120a include the sensors 120 that are remote from the
mobile device 122. For example, external sensors 120a may include temperature sensors 212,
blood pressure sensors 206, or the like that are worn by the employee to take measurements

at various locations on the employee’s body.

[0070]  The mobile device 122 may be employed to collect health data 200 from the
various sensors 120 (c.g., integrated sensors 120a and/or external sensors 120b) and/or
forward corresponding health data 200 to the server 104 for use in monitoring the employee’s
health. For example, in response to determining that health data 200 (e.g., temperature data
QOOa, blood condition data 200b, blood pressure data 200c, position data 200d, body fat data
200¢, 3D position data 2004, audio data 200g, respiration data 200h, neural data 200i and/or
heart rate data 200j) needs to be collected, the mobile device 122 may employ, or otherwise
monitor, one or more of the particular sensors 120 capable of sensing/measuring the needed
health data 200 such that the needed health data 200 is transmitted from the various sensors
120 to the mobile device 122, the mobile device 122 may collect/store the needed health data
200 (e.g., store/queue the acquired health data 200 in memory 301), and/or the mobile device
122 may forward the health data 200 to server 104 for use in monitoring the employee’s
health.

[0071] In some embodiments, the mobile device 122 may process the raw/acquired health
data to generate the corresponding prbcessed health data. For example, where the mobile
device 122 receives raw health data (e.g., temperature data 200a including a voltage
indicative of a sensed temperature), the mobile device 122 may process the raw healih data to
generate a corresponding value {(e.g., using a look-up table, equation or the like to identify a
temperat&re value corresponding to the voltage) that may be included in the health data 200
transmitted to the server 104. Accordingly, in some embodiments, the health data 200 may

include the raw/acquired health data (e.g., a voltage vatue) and/or the processed health data
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corresponding thereto (e.g., the temperature value corresponding to the voltage value).

Similar processing may be provided for the other types of health data.

[0072] In some embodiments, the mobile device 122 may forward the health data 200 as
the corresponding health data is received. For example, fhe mobile device 122 may receive
health data 200 from sensors and immediately forward the health data 200 with little to no
delay such that a continuous stream of health data 200 is provided to the server 104 for use in
monitoring the employee’s health, In some embodiments, the mobile device 122 may store
(e.g., queue or buffer) the health data 200 for transmission at a later time. For example, where
a test routine requires that the mobile device 122 transmit a batch of health data 200 at the
end of a test cycle, transmit a batch of health data 200 on a regular interval (e.g., every ten
minutes), or the like, the health data 200 received may be stored in mémory 301 of the mobile
device 122 and may be queued-up or buffered in memory for fransmission as a batch of

health data 200 to server 104 at the end of the test cycle, at the regular'interval, or the like.

[0073] In some embodiments, a temperature sensor 202 may include fhennocquples, IR
sensors, or the like. During use, the temperature sensor 202 may transmit health data 200
indicative of a temperature sensed by the temperature sensor 202 (e.g., a temperature
measurement). For example, where a temperature sensor 202 is positioned to acquire the
cemployee’s body temperature at a given-location (e.g., at their hand, wrist, head; chest or the

like), the mobile device 122 may receive, from the temperature sensor 202, the temperature

data 200a indicative of the temperature (e.g., 37°C (98,6 °F)) at the given location.

[0074] In some embodiments, a blood condition seﬁsor 204 may include pulse oximeters,
blood glucose testing devices, and/or the like. The blood condition sensor 204 may include,
for exémpie, the OctiveTech™ 300IH Pulse Oximeter manufactured by Nellcor™ or the
BCI™ 3301 Hand Held Pulse Oximeter manufactured by Smiths Medical™. During use, the
mobﬂe device 122 may receive health data 200 indicative of blood characteristics sensed by
the blood condition sensor 204, For example; where a pulse oximeter is positioned about the
employee’s fingertip, the mobile device 122 may receive, from the pule oximeter, bloodr'
condition data 200b indicative of various aspects of the employee’s blood, such as the

employee’s blood oxygenation level at the employee’s fingertip (e.g., 95% oxygenation).

[0075] In some embodiments, a blood pressure sensor 206 may include blood pressure

cuffs and/or the like. The blood pressure sensor 206 may inciude, for example, the UA-
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789PC Extra Large Culff sold by LifeSource™ and the CMS-08A Professional Upper Arm
Blood Pressure Monitor manufactured by CMS™., During use, the mobile device 122 may
receive health data 200 indicative of the employee’s blood pressure sensed by the blood
pressure sensor 206. For example, where a blood pressure cuff is positioned about the
employee’s wrist/arm, the mobile device 122, may receive, from the blood pressure cuff,
blood pressure data 200¢ indicative of the .employee’s blood pressure (e.g., 90/60 mmHg)

sensed at the employee’s wrist/arm.

[0076] In some embodiments, a force sensor 208 may include force transducers, such as
strain gauges,- load cells and/or the like. During use, the mobile device [22 may receive
health data 200 indicative of the force sensed by the force sensor 208. For example, where
load cells are positioned in the employee’s footwear (e.g., in the employee’s right and left
work boots) and the employee is standing, the mobile device 122 may receive, from the load
cells, force data 200d indicative of the forces exerted by the employee’s feet. Such force data
200d may be used to calculate a weight of the employee (e.g., 56.5 kg (124.61bs.). As a
further example, where loa.d cells are positioned in the employee’s hand wear (e.g., in the
employee’s right and left work gloves) and the employee is liffing an object, the mobile
device 122 may receive, from the load cell, force data 200d indicative of the forces exerted
by the employee’s hands, Such force data 200d may be used to determine the weight of an

object being lifted and/or the physical exertion by the employee.

[0077] In some embodiments, a body fat sensor 210 may include conductive contacts that
can be used to sense resistivity in the employee’s body tissue and/or the like. During use, the
mobile device 122 may receive health data 200 indicative of the employee’s body fat sensed
by the body fat sensor 210. For example, where conductive contacts are integrated within the
right and left sides of the mobile device 122 and the employee grasp the right and left sides of
the mobile device with their rightl and left hands, respectively, such that their hands contact
the conductive contacts, the mobile device 122 may receive, from the conductive contacts,
body fat data 200e including a resistance measurement across the conductive contacts that is

indicative of the body fat of the employee.

[0078] In some embodiments, a body position sensor 212 may include a camera (e.g., a
two-dimensional still/video camera, a three-dimensional (“3D”) still/video camera and/or the

like that can be used to sense the employee’s body position. During use, the mobile device
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122 may receive health data 200 indicative of the physical position of the employee as sensed
by the body position sensor 212. For example, where a body position sensor 212 includes a
31 video camera positioned such that the employee’s body is within its field of view, the
mobile device 122 may receive, from the 3D camera, body position data 200f (e.g., a three-
dimensional Vidéo image) indicative of the position (e.g., head, arm, hand, torso, leg, and feet
position and/or posture) of the employee. In some embodimerits, the image/video data may be
used to track the eye movement of the employee. For example, where the employee’s head is
in the field of view of the video camera, the body position data 200f may include images that
can be used to track the eye position of the employee, the employee’s ¢ye blink rate, the
employee’s pupil dilatation and/or the like. In some embodiments, a 3D camera may include
a device such as the Kinect™ manufactured by Microsoft. Such a 3D camera may include a
software development kit that provides for employing the camera as a biomechanical sensor
for determining various biometric aspects of the employee, including body position. Though
a specific 3D video camera device is described herein, other such cameras may be
manufactured that can be adapted for use in the instant system as will be understood by those
skilled in the art. For example, any camera may be employed that is capable of capturing 3D
body images such that movements may be “sensed” and corresponding data extrapolated for
use in monitoring the health of the employee (e.g... via a posture analysis, eye fatigue

analysis, etc.).

[0079] In some embodiments, a body position sensor 212 may include one or more
positioning devices that can be used to locate a relative or absolute position of the employee.
For example, where a positioning device is provided in the employee’s boots, work gloves,
helmet, elbow pads, knee pads, and/or belt, the body position data 200f may inélude signals
and/or coordinates indicative of the location of each of the positioning devices such that a
location of the employee’s hands, feet, head, elbows, knees, and/or waist can be determined.
Such location information may be used to determine the employee’s body position, including
an analysis of their posture. In some embodiments, the position sensor 212 may include a
combination of different types of positions sensors (e.g., a 3D camera, positioning devices,

and/or the like) that can be used in combination to determine the employee’s body position.

[0080]  In some embodiments, an audio sensor 214 may include a microphone or the like
for acquiring audio data (e.g., words spoken by the employee). During use, the mobile device
122 may receive health data 200 indicative of the audio data scnsed by the audio sensor 214.
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For example, where the audio sensor 214 includes a microphone, the fnobile device 122 may
receive, from the audio sensor 214, audio data 200g (e.g., an audio feed) indicative of words

spoken by the employee.

[0081] In some embodiments, respiration sensor 216 may include a device for sensing the
employee’s respiration rate (e.g., number of breaths taken within a set amount of time,
typically sixty seconds. During use, the mobile device 122 may receive health data 200
indicative of the respiration rate (“RR”) of the employee sensed by the respiration sensor 216.
For example, the mobile device 122 may receive, from the respiration sensor 216, respiration
data 200h indicative of number 0f breaths taken by the employee over sixty seconds (e.g., 15

breaths per minute).

[0082] In some embodiments, neural sensor 218 may include a device (e.g., an
electrode) for sensing brain activity (e.g., neural activity) of the employee. In some
embodiments, the neural sensors 218 may employ electroencephalography (“EEG™) to
measure neuro-signal voltage fluctuations resulting from ionic current flows within the -
neurons of the brain. EEG may refer to recording of the brain’s spontancous electrical
activity over a short period of time (e.g., twenty-forty minutes) from a plurality of neural
sensors 218 disposed on the employee’s scalp. For example, a plurality of neural sensor 218
(e.g., sixteen neural sensors/channels) may be disposed about the employee’s scalp to detect
neurc-signals (e.g., including alpha, beta,- gamma, and delta waves) that can be used to
determine the employee’s brain state, including their emotional state (e.g., happy, sad,
excited, etc.), thoughté (e.g., cognitive thoughts, subconscious thoughts, intent, etc.), facial
movements {e.g., facial expressions), motor functions and/or the like. In some embodiments,
neural sensors 218 include dry electrodes that can be used to sense neuro signals. Such dry
electrodes may require minimal or no skin preparation for disposing the contact on the
employee’s scalp. During use, the mobile device 122 may receive health data 200 indicative
of the employee’s neural activity sensed by the plurality of neural sensors 218. For example,
the mobile device 122 may reccive, from the neural sensors 218, neural data 200i indicative

of the sénsed neuro-signals.

[0083] In some embodiments, a heart rate sensor 220 may include a heart rate monitor.
During use, the mobile device 122 may receive health data 200 indicative of the employee’s

heart rate sensed by the heart rate sensor 220. For example, where a heart rate monitor is
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positioned about the employee’s torso, the mobile device 122 may receive, from the heart rate
monitor, heart rate data 200j indicative of the employee’s hear rate (e.g., 80 beats per
minute(“BPM™)).

[0084] In some efnbodiments, some or all of the sensors 120 may be located at or near the
employee (e.g., worn by the employee) 126 and/or physically integrated with the. mobile
device 122. For example, various ones of the sensors 120 may be provided in the employee’s
apparcl, such as their clothing (e.g., shirt and pants, glovés, etc.), footwear (e.g., work boots),
head wear (¢.g., a safety helmet), and eyewear (e.g, safety glasses) and/or various ones of the

sensors 120 may be located in the mobile device 122,

[0085] F1G. 4 is a diagram that illustrates the employee 126 wearing various sensors 120
" (e.g., external sensors 120b) of the mobile health monitoring system 102 in accordance with
one or more embodiment of the present invention. In some embodiments, a temperature
sensor 202 is disposed at the employee’s chest. For example, the temperature sensor 202 may
include a thermometer/thermocouple 402 secured around the employee’s torso via a strap
404. Other embodiments may include any number of temperature sensors provided in any
number of suitabl.e locations such as the employee’s hand, wrist, arms, back, head, feet and/or
the like.

[0086] In some embodiments, a blood condition sensor 204 is disposed at the employee’s
finger. For example, the blood condition sensor 204 may include a pulse oximeter 406
integrated with a finger portion of work gloves 408 worn by the employee. Other
embodiments may include any number of blood condition sensors provided in any number of

suitable locations such as the employee’s earlobe, toe and/or the like.

[0087]  In some embodiments, a blood pressure sensor 206 is disposed at the employee’s
arm/wrist. For example, the blood pressure sensor 206 may include a blood pressure cuff 410
secured about the employee’s wrist. In some embodiments, the blood pressure cuff 410 may
be integrated inté a sleeve 412 of the employee’s shirt. Other embodiments may include any
number of blood pressure sensors provided in any mumber of suitable locations such as the

employee’s upper-arm and/or the like,

[0088] In some embodiments, force sensors 208 are disposed at the employee’s hands

and/or feet. For example, the force sensors 208 may include force transducers 414 integrated
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within the palm portion of the work gloves 408 wormn by the employee. Such force
transducers 214 may enable a determination of a force exerted by the employee’s hands (e.g.,
while iifting an object). As a further example, the force sensors 208 may include force
transducers 414 integrated within the sole portion of work boots 416 worn by the employee.
Such force transducers 414 may enable a determination of a force exerted on the employee’s
foot which can, for example, be used to determine the employee’s weight. Other
embodiments may include any number of force sensors provided in any number of suitable

locations such as the employee’s back, buttocks arca and/or the like.

[0089] In some embodiments, body fat sensors 210 are disposed at the employee’s feet.
For example, the body fat sensors 210 may include conductive contacts 418 integrated within
the sole portion of the work boots 416 worn by the employee. The conductive contacts may
contact the sole of the employee’s feet. Such a body fat sensors 210 may enable a
determination of a resistance across the employee’s feet that is indicative of their body fat
percentage. Other embodiments may include any number of body fat sensors provided in any
number of suitable locations such as the employee’s hands, chest, back, buttocks area and/or
the like.

[0090] In some embodiments, body position sensors 212 are disposed at the employee’s
hands, feet, head?. waist, and/or the like. For example, the body position sensors 212 may
include positioning devices 420 integrated within the palm portion of the work gloves 408,
integrated within the work boots 416, a belt 422, a safety helmet 424, elbow pads 426, and/or
kﬁee pads 428 worn by the employee. Such positioning devices 420 may enable a
determination of the absolute or relative positions of the employee’s hands, feet, waist, head,
knees and elbows. Other embodiments may include any number of locations sensors provided
in any number of suitable locations such as the employee’s torso/chest, back, shoulders, chin,

buttocks area and/or the like,

[0091] In some embodiments, an audio sensor 214 is provided ncar the c'mployee’s
mouth. For example, the audio sensor 214 may include a microphone/speaker 429 secured at
or near of the employee’s shirt collar. Other embodiments may include ény number of audio

sensor sensors provided in any number of suitable locations.

[0092] In some embodiments, a respiration sensor 216 is disposed at the employee’s

chest. For example, the respiration sensor 216 may include a respiratory motion sensor 430
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secured around the employee’s torso via the strap 404, Other embodiments may include any

number of respiration sensor sensors provided in any number of suitable locations.

[0093]  In some embodiments, one or more neural sensors 218 are disposed about the
employee’s head/scalp. In some embodiments, the helmet 424 includes a plurality of neural
sensors 218 (e.g., sixteen neural sensors 218) integrated therein {e.g., coupled to an interior of
the helmet such that the contact the employee’s head while the employee is wearing the
helmet 424). The helmet 424 may provide for positioning of the neural sensors 218 in
discrete neural sensor locations about the employee’s head while the helmet 424 is being
worn by the employee, Other embodiments may include any number of neural sensor sensors

provided in any number of suitable locations.

[0094] In some embodiments, a heart rate sensor 220 is disposed about the employee’s
chest. For example, the heatt rate sensor 220 may include a heart rate monitor 432 secured
around the employee’s torso/chest via the strap 404 and including two conductive 6ontacts
for sensing the employee’s heart rate. Other embodiments may include any number of heart

rate sensors provided in any number of snitable locations,

[0095]  FIG. 5 is a diagram that illustrates the mobile device 122 including a plurality of
sensors 120 integrated therein (e.g., integrated sensors 120a) in accordance with one or more
embodiments of the present invention. In some embodiments, the mobile device 122 includes
a body 502, a display screen 504 (e.g., a touch screen), a speaker 506, a microphone 508, a

selection button 510, and a camera 512.

[0096] In some embodiments, the mobile device 122 includes integrated sensors pads
520. The sensor pads 520 may include two conductive contacts 522 (e.g., two metallic pads)
disposed on opposite edges of the body 502 of the mobile device 122 such that the user’s left
hand/palm may contact a first of the conductive pads 522 while grasping the right edge of the
mobile device 122 and/or the user’s the user’s right hand/palm may contact a second of the
conductive pads 522 while grasping the left edge of the mobile device 122. Other
embodiments may include any number of sensor pads provided in any number of suitable
locations such as the front and/or rear of the mobile device 122. In some embodiments, the
sensor pads 520 may be employed as a temperature sensor 202 such that the mobile device
122 includes a temperature sensor 202 integrated therewith. For example, when the employee

grasps at least one of the conductive contacts 522 with their hand, the temperature of the
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employee’s hand may be sensed and corresponding temperature data 2020a may be provided
to the mobile device controller 300. In some embodiments, the sensor pads 520 may be
employed as a body fat sensor 210 such that the mobile device 122 includes a body fat sensor
210 integrated therewith. For example, when the employee grasps the right and left
conductive pads 522 with their left and right hands, respectively, a resistance measurement
may be taken across the employee’s hands that is indicative of the body fat percentage of the
employee and correspending ‘body fat data 200e may be provided to the mobile device
controller 300.

[0097] In some embodiments, the screen 504 of the mobile device 122 includes a sensor
screen capable of sensing various biometric and/or biomechanic characteristics of the
employee. In some embodiments, the screen 504 may be able to collect biometric
information, such as finger and/or hand print information that can be ﬁsed for veritying the
' ideﬁtity of the employee. For example, upon the employee placing their fingertip and/or hand
on the screen 504, the screen may acquire an image of the employee’s finger print and/or
hand print and corresponding biometric health data indicative of the employee’s finger print

and/or hand print may be provided to the mobile device controller 300.

. [0098] In some émbodiments, the mobile device 122 may include an integrated IR sensor
524 for sensing temperature. During use, the employee may place a portion of their body on
or near the IR sensor 524 and/or aim the IR sensor 524 toward the portion of their body such
that the IR sensor 524 senses a temperature of the corresponding portion of the employee’s

body and provides corresponding temperature data 200a to the mobile device controller 300,

[0099] In some¢ cmbodiments, the mobile_ device 122 may include an integrated pulse
oximeter 526 (e.g. a reflectance type pulse oximeter). During use, the employee may place
their ﬁngértip on the pulse oximeter 526 such that the pulse oximeter senses the employee’s
bleod oxygenation or similar characteristics and provides corresponding blood condition data
200b to the mobile device controller 300.

[00100] In some embodiments, the integrated camera 512 of the mobile device 122 may
include a two-dimensional still/video camera, a three-dimensional (“3D”) still/video camera
and/or the like that is employed as a position sensor such that the mobile device 122 includes
a position sensor 212 integrated therewith. For example, the camera 512 may be used to

acquire images of the employee and provide corresponding body position data 200f (e.g., a
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three-dimensional video image) indicative of the position (e.g., head, arm, hand, torso, lcg,

and feet position and/or posture) of the employee to the mobile device controller 300,

[00101] In some embodiments, the integrated microphone 508 of the mobile device 122
may be employed as an audio sensor 214. For example, the microphone 508 may be used to
acquire an audio feed of words spoken by the employee and provide corresponding audio

data 200g to the mobile device controller 300,

[00102] FIG. & is a block diagram thaf illustrates an exemplary mobile health monitoring
system 102 in accordance with one or more embodiments of the present invention. The
mobile health monitoring system 102 includes the mobile device 122 having the mobile
device controller 300 coupled to the display screen (e.g., a sensor screen) 504, the speaker
506, the microphone 508, the selection button 510, the camera 512, the sensors pad 520, the
IR sensor 524, pulse oximeter 526, a battery 602, a wireless antenna 604. In some
embodiments, the mobile device controllér 300 may employ one or more of the in.teg-rated

- sensors 120a (e.g., the display screen 504, the microphone 508, the camera 512, the sensors
pads 520, the IR sensor 524, and/or the pulse oximeter 526) and/or one or more of the
external sensors 120b (e.g., one or more temperature sensor’s‘ 202, one or more blood
condition sensors 204, one or more blood pressure sensors 206, one or more force sensors
208, one or more body fat sensors 210, one or more body position sensars 212, one or more
audio sensors 214, one or more respiration sensors 216, one or more neural sensors 218,

“and/or one or more heart rate sensors 220) to collect corr'espdnding health data 200 (e.g.,
temperature data 200a, blood condition data 200b, blood pressure data 200c, force data 200d,
body fat data 200e, body position data 200f, audio data 200g, respiration data 200h, neural
data 200i and/or heart rate data 200j). For example, the mobile device controller 300 may '
activate the IR sensor 524 and/or temperature sensor 402 fo take a temperature measurement,
activate the pulse oximeters 526 and/or 406 to take a blood oxygenation measurement, or the
like. To take a body fat measurement, the mobile device controller 300 may induce a current
(I) across two conductive contacts 522 of the sensor pad 520 and take a measurement of
voltage (V) across the two conductive contaets 522 to determine a resistance (R).across the
contacts 522 that is indicative of the body fat for the emplovee. In some embodiments, the
battery 602 may provide power to operate the controller 300 and/or provide the power
required to take a measurement from the integrated sensors 120a and/or the external sensors
120b.
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[00103] In some cmbodiments, the wircless antenna 604 may include a Bluetooth
transceiver, a network transceiver {e.g., WLAN transceiver, cellular transceiver, and/or the
like), and/or similar Wireless transceiver to enable wireless communication between the
mobile device controller 300 and the network 118, between the mobile device controller 300
and the external sensors 120b, and/or the like. For example, as will be understood by those
skilled in the art, where external sensors 120b and the wireless antenna 604 include Bluetooth
transceivers, the sensors 120b may communicate measurements to the mobile device
controller 300 via the wireless antenna 604 using Bluetooth wireless communication
protocol. As a further example, where the wireless antenna includes a ccllularyWLAN
transceiver, the mobile device controller 300 may be able to communicate with the server 104

via the wireless antenna 604 and the cellular/WLAN network 118.

{00104] FIG. 7isa flowchart that illustrates a method 700 of collecting health data 200
(temperature data 200a, blood condition data 200b, blood pressure data 200¢, force data
200d, body fat data 200e, body position data 200f, audio data 200g, respiration data 200h,
neural data 200i and/or heart rate data 200j) in accordance with one or more embodiments of
the present invention. Method 700 may be executed by the mobile device module 308 to
provide for collecting health data 200 by the mobile device 122. For example, the mobile
device 122 may execute a portion of the mobile device module 308 to execute a routine for
collecting data upon the employee successfully logging into the employee health monitoring

application.

[00105] Method 700 may include monitoring the need for health data 200, as depicted at
block 702. In some embodiments, menitoring the need for health data may include
determining whether or not there is a need to collect health data 200 from one or more of the
sensors 120. In some embodiments, the need for health data 200 may be identified based on a
request from another component of system 100. For example, the mobile device 122 may
determine that there is a need to collect health data 200 in response to a request for health
data (e.g., a request to initiate a health test and/or a query for the health data 200) received

from the server 104 and/or the employee 401 (c.g., via a user request to start a health test).

[00106] In some embodiments, the need for health data 200 may be identified based on a
corresponding health monitoring test schedule/routine. For example, where a health test

schedule requires collection of health data 200 at 12:00pm, it may be determined that health
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data 200 is needed if the current time is 12:00pm. As another example, where a health test
schedule requires the continuous collection of a batch of health data 200 from 8:00am-
6:00pm, it may be determined that health data 200 is needed if the current time is in the range
of 8:00am-6:00pm. As yet another example, where a health test schedule requires the
repeated collection of health data 200 at an hourly interval from 8:00am-6;00pm, it may be
determined that health data 200 is needed if the current time is 8:00am, 9:00am, ahd so forth.
It will be appreciated that these test schedules are exemplé.ry, and other embodiments may

include any suitable test schedule.

'[00107] Where it is determined that health data 200 is not needed, at block 704, method
700 may include proceeding to determining whether or not the test routine should be stopped,
as depicted at block 706. In some embodiments, it may be determined that the routine should
stop based on an instruction to stop from another device of system 100. For example, the
 mobile device 122 may determine that it should stop execution of the health monitoring test
routine in response to an instruction from the server 104 and/or the employee 401 to stop the
health test routine (e.g., an employee request to terminate the health test submitted via an
interactive health monitoring dashboard as discussed in more detail below). Where it is
determined that the execution of the health monitoring test routine should be stopped, the

health test routine may be stopped.

[00108] Where it is determined that health data 200 is ncedéd, at block 704, method 700
may include proceeding to monitoring of the sensors 120 to collect the health data 200, as
depicted at block 708. In some embodiments, monitoring the sensors 120 to collect the health
data 200 includes monitoring the particular sensors 120 that provide the particular health data
200 needed. For example, where the heath data 200 needed includes the employee’s body
temperature, monitoring the sensors 120 to collect the health data 200 may include, the
mobile device 122 monitoring one or more of the temperature sensors 202 (e.g. the
thermometer/thermocouple 402, the sensor pads 520, the IR sensor 524 and/or the like) to
collect corresponding temperature measurements (e.g., temperature data 200a). Simrilar
fcc'hniqucs may be employed for collecting other forms of health data 200 from the various
sensors 120 (e.g., integrated sensors 120a and/or external sensors 120b) of the system 100,
For example, the mobile device 122 may collect témperature data 200a, blood condition data
200b, blood pressure data 200¢, force data 200d, body fat data 200e, body position data 200f,
audio data 200g, respiration data 200h, neural data 200i and/or heart ratc data 200j, from the
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corresponding one or more temperature sensors 202, one or more blood condition sensors
204, one or more blood pressure sensors 206, one or more force sensors 208, one or >m0re
body fat sensors 210, one or more bedy position sensors 212, one or more gudio sensors 214,
on¢ or more respiration sensors 216, one or more neural sensors 218, and/or one or more

heart rate sensors 220 of the mobile health monitoring system 102, in a similar manner.

| [00109] Method 700 may include storing the health data 200, as depicted at block 710, In
some embodiments, storing the health data 200 may include storing the collected health data
200 in local or remote memory. For example, the mobile device 122 may store the collected
health data 200 in local memory 301. In some embodiments, storing the heath data 200 may

include buffering/queuing the health data 200 for transmission at a later time,

[00110}]  Methed 700 may include transmitting the health data 200, as depicted at block
712. In some embodiments, transmitting the health data 200 may include transmitting the
health data 200 to another component/entity of system 100, For example, the mobile device
122 may transmit the health data 200 (e.g., the health data 200 stored in'memory 301) to
server 104 for use in monitoring the health of the employee 401. In some embodiments, the
health data 200 may be transmitted from the mobile device 122 to the server 104 via network
118.

[00111} In some embodiments, the transmission of the health data 200 may be regulated
based on a corresponding schedule for sending/transmitting the health data. For example,
where a health test routine requires collection of health data at 12:00pm, the health data 200
may be collected and transmitted at or about 12:00pm. As further example, where a health
test routine requires the continuous collection and transmission of health data from 8:00am-
6:00pm, the health data 200 may be collected and transmitted from 8:00am-6:00pm such that
_a substantially continuous stream of health data 200 is transmitted (e.g., from the sensors 120
to the mobile device 122 and/or from the mobile device 122 to the server 104) for use in
monitoring the employee’s health. As a further example, where a health test schedule requires
the continuous collection of health data from 8:00am-6:00pm and the transmission of the
health data in batches at hourly intervals, the health data 200 may be collected and stored
from 8:00am-6:00pm with batches of the health data 200 for each preceding hour transmitted
at or about 9:00am, 10:00am and so forth.
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[00112] In some embodiments, after transmitﬁng the health data collected, method 700
may progress to block 706 to determine whether or not the acquisition of health data should
continue. Accordingly, the mobile device 122 may collect the health data 200 from the

various sensors 120 as required for use in monitoring the health of employees.

[00113] Tt will be appreciated that the method 700 is an exemplary embodiment of
methlods that may be employed in accordance with techniques described herein. The method
700 may be may be modified to facilitate variations of its implementations and uses. The
method 700 may be implemented in software, hardware, or a combination ther.eof, Somg or
all of the method 700 may be implemented by one or more of the modules/applications
described herein, such as mobile device module 308. The order of the method 700 may be

changed, and various elements may be added, reordered, comb'ined, omitted, modified, etc.

[00114] The server 104 (see FIG. 1) may include a network entity that serves requests by
other network entities as will be understood by those skilled in the art. For example, the sever
104 may serve request by client entities, such as the mobile device 122, the employee
computer 130, the employer workstation 103b, and/or the like via the network 118. The
server 104 .may host a content site, such as a website, a file transfer protocol (FTP) site, an
Internet search website or other source of network content. In some embodiments, the server
104 may host one or more applications, such an employee health monitoring application.
Some or all of the employee health monitoring application may be executed locally on the
server 104 and/or remotely by various other network entitiés, such as the mobile device 122,
the employee computer 130, the employer workstation 103b, remote workstation 112, and/or
the like. Tor example, the server 104 may cause the execution of remote
applications/processes (¢.g., an application executing the method 700) on the mobile device
122 to collect the health data 200 from the employee, execute a local application (e.g., a
health monitoring application) to conduct processing of the collected health data 200 for use
in monitoring the employee’s health and serving health content {e.g., a health report) for
display on the mobile device 122, the employee computer 130, the employer workstation

103b, remote workstation 112, and/or the like.

[00115] The file server 106 may be employed by the system to manage employee health
information 109 as will be understood by those skilled in the art. For example, the file server

106 may manage access to the database 108 by the other network entities, including the
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server 104. The file server 106 may execute a database management system, e.g, a set of
software programs thal controls the organization, storage, management, and retrieval of data
in the database(s) 108, such as health information 109. The database 108 may include an
employee information database. For example, the database 108 may store the employee
health information 109 and/or an employee access information (e.g., user credential data and
permissions data) that can be used to verifying user’s right to access various features of the
system 100 and/or the health information 109. The file server 106 and/or the database 109
may include network attached storage (“NAS™), storage area networks (“SAN™), or direct
access storage (“DAS”), or any combination thereof. In some embodiments, a database server

can be used to store the database(s) 108 instead of or in addition to file server 106,

100116] The mobile device 122, the employee computer 130,. the employer workstation
103b, and/or the remote workstation 112 may include personal computers (PC) as is known
in the art. The computers may run UNIX, Linux, Windows®, or some other operating system
compatible with the networked systems discussed herein. In some embodiments, the mobile
device 122, the employee computer 130, the employer workstation 103h, and/or the remote
workstation 112 may include remote terminals that enable a user to interact with various
processes being controlled by the server 104. For example, the operations described herein
with regard to the mobile device 122 and/or the employee computer 130 may be executed by
server 104, and the mobile device 122, the employee computer 130, the employer workstation
103b, and/or the remote workstation 112 may include network terminals that provide for user
interaction with the operations provided by the server 104. Moreover, the mobile device 122,
the employee computer 130, the employer workstation 103b, and/or the remote workstation
112 may provide access to computer program instructions stored on the server 104. For
example, a health monitoring application running on server 104 may be accessible via the
mobile device 122, the employee computer 130, the employer workstation 103b, and/or the
remote workstation 112 such that the employee may provide access credentials to login to
their account,'the server 104 may verify their credentials/permissions, and the employee may
be able to.enter/edit their health information 109 via employee computer 130. Health
information provided via the mobile device 122, the employee computer 126, the employer
workstation 103b, and/or the remote workstation 112 can be forwarded via server 104 to file
server 106 for use in updating the employee’s health information 109 stored in database 108.

In some embodiments, the mobile device 122, the employce computer 126, the employer
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workstation 103b; and/or the remote workstation 112 can interface with different servers
(e.g., web or network servers 104, 106 or 110) for accessing health information 109 via

communications network 120,

[00117] Employer workstation 103b may provide an employer (e.g., the employee’s
manager, the employee’s human resources manager, or the like) access to employee .health
information 109 for one or more employees. For example, the employer may be provided
regular reports and/or alerts regarding the health of some or all of their employees, may
proactively initiate review of employee health information 109 for some or all of their
employees, and/or initiate health test for some or all of their employees via the employer
workstations 103b. In some embodiments, the employer may access such features via an
interactive dashboard displayed to the employer. Thus, for example, an employer may
determine whether a health condition is affecting a given employee, determine whether or not
an employee is following their health plan, determine whether some or all employees of a
group (e.g., at a certain facility) are .experienc-ing similar symptoms indicative of a group
wide health concern {e.g., a high percentage of employees at a given facﬂity have déveloped
asthma, chronic obstructive pulmonary disease (“COPD™), or other chronic condition) via an

interactive health dashboard.

[00118] FIG. 8 is a bleck diagram illustrating components of the server 104 in accordance
with one or more embodiments of the present invention. In some embodiments, the server

104 includes a memory 802, a processor 804 and an input/output (1/Q) interface 806.

[00119]  The memory 802 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (c.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., 'CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 802 may include a non-transitory compulef readable storage medium having
program instructions 808 stored thereon that are executable by a computer processor (e.g., the
processor 804) to cause the functional operations described herein with regard to the server
104. The program instructions 808 may include a server module 810 including program
instructions that are executable by the processor 810 to provide some or all of the

functionality described herein with regard to the server 104,
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[00120] The processor 8§04 may be any suitable processor capable of executing/performing
program insiructions. The processor 804 may include a central processing unit (CPU) that
carries out program instructions (e.g., of the server module 810) to perform arithmetical,
logical, input/output and other operations of the server 104, The processor 804 can be any
commercially available processor, or plurality of processors, adapted for use in the computer
server 104, such as Intel® Xeon® multicore processors manufactured by Intel Corporation,
Intel® micro-architecture Nehalem manufactured by Intel Corporation, AMD Opteron™
multicore pracessors manufactured by AMD Corporation, or the like. As one skilled in the art
will appreciate, the processor 804 may also include components that allow the computer
server 104 to be connected to peripherals (e.g., a display and keyboard that would allow
direct access to the processor and the memory 802, and/or application executing via the

server 104). -

[00121]  The I/O interface 806 may provide an interface for connection of one or more /O
devices to server 104, The I/O _devices may include other network devices, such as the file
server 106, the web server 110, the mobile device 122, the .employce computer 130, the
employer workstation 103b, the sensors 120, and/or the like. The I/O devices may be

communicatively coupled to the IYO interface 806 via a wired or wireless connection.

[00122] In some embodiments, the server 104 uses the health data 200 collected by the
sensors 120 to monitor the employee’s health. FIG. 9 is a flowchart that illustrates a method
900 of monitoring the employee’s health in accordance with one or more embodiments of the

present invention.

[00123] Method 900 may include collecting health data 200, as depicted at block 902. In
some embodiments. collecting health data may include collecting health data 200 from other
entities of system 100. For example, the server 104 may collect health data 200 (e.g.,
temperature data 200a, blood condition data 200b, blood pressure data 200¢, force data 200d,
body fat data 200¢, body position data 200f, audio data 200g, respiration data 200h, neural
data 200i and/or heart rate data 200j) for the employee via the various sensors 120 of tﬁe
mobile health monitoring system 102 (See FIG. 10 including a block diagram illustrating
dataflow within the system 100 in accordance with one or more embodiments of the present

invention). In some embodiments, the server 104 may also collect some or all of the health
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data for the employee via other sources, such as the sensors 128 of the employee workstation
103a.

.[00 124]  In some embodiments, monitoring the health sensors to collect the health data 200
includes executing a single measurement by some or all of the sensors 120 of the mobile
health mdnitoring system 102. For example, some or all of the sensors 120 of the mobile
health monitoring system 102 may be employed to record a single measurement in sequence
(e.g., one after the other) or in parallel {e.g., at the same time) and transmit corresponding
health data 200 to the mobile device 122. As described herein, the mobile device 122 may
collect the measurements from each of the sensors 120 of the mobile health monitoring -
system 102 and transmit corresponding health data 200 to the server 104 for use in

monitoring the employee’s health.

[00125] In some embodiments, monitoring the health sensors to collect the health data 200
includes executing multiple measurements by some or all of the sensors 120, For examiale,
some or all of the sensors 120 of the mobile health monitoring system 102 may be employed
to record a set of measurements (e.g., one per minute) over.a given period of time (e.g., 5
minutes, 1 hour, 8 hours, or.the like) and transmit corresponding healih data 200 to the
mobile device 122. As described herein, the mobile device 122 may collect the measurements
from cach of the sensors 120 of the mobile health monitoring system 102 and transmit

corresponding health data 200 to server 104 for use in monitoring the employee’s health.

{00126] In some embodiments, the health data 200 is collected via health test that are
initiated by the server 104. For example, the server 104 may execute a health monitoring
routing that requires the health data 200 to be collected according to a given test
schedule/routine (e.g., health data to be sensed/collected from 8am-6pm, health data to be
sensed/collected hourly from 8am to 6pm, and/or the like), the server 104 may determine
health data 200 is required based on the schedule, and, in response to determining that health
data 200 is required, the server 104 may query the mobile device 122 and/or the sensors 120
for health data 200 according to the schedule. For example, where a test schedule/routine
requires collection of health data from 8am to 6pm, the server 104 may send, to the mobile
device 122 at 8am, a first request to initiate collection and forwarding of health data 200 to
the server 104, and send, to the mobile device 122 at 6pm, a second request to ferminate

collection and forwarding of the health data 200 to server 104. In such an embodiment, the
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mobile device 122 may continually acquire and forward health data 200 to server 104, from
8am to 6pm. The server 104 may transmit similar requests in accordance with any suitable
test schedule/routine. For example, where a test schedule/routine requires collection of health
data hourly from 8am to Spm, the server 104 may send, to the mobile device 122 at each of
8am, 9am, 10am, and so forth, a request to collect and forward health data 200 to server 104.
In such an embodiment, the mobile device 122 may collect and forward a set of health data

200 to server 104 each hour from 8am to 6pm (e.g. at 8am, 9am, 10am, and so forth).

[00127] In some embodiments, the server 104 initiates a health test based on an external
requ-est/cvent, such as a request generated by a user. For éxample, where an employee or an
employer is interacting with an interactive health dashboard for a given employee (as
discussed in more detail below) and the user requests to run a health test, the server 104 may
determine that health data is required based on the request, and, in response to determining:
that health data is required, the server 104 may query the mobile device 122 for the health
data. In such an embodiment, the mobile device 122 may collect and forward a set of health
data 200 to server 104 at or near the time of the user’s request to conduct a health test. Thus,
the server 104 may initiate health test automatically (e.g., based on a test schedule/routine)
and/or in response to external request (e.g., a user initiated request from an employee, an

employer, or other user).

[00128] Tn some embodiments, the health data 200 for one or mc:)re employees may be
logged over time. For example, health data 200 may be collected for each employee of a
group of employees, and the health information 109 for each of the employees may be
updated to reflect the- health data collected. Thus, a log of health data for each of the
employees may be generated. In some embodiment, the log of health data for a given
~employee may be used to generate a profile for the employee. For example, the logged health
data 200 may be used to generate health profiles and/or reports that are based on
current/recent health data 200 (e.g., health data 200 collected within a minute, hour, day,
week, month, or the like) and/or histarical health data 200 (e.g., health data 200 collected
more than a minute, hour, day, week, fnoth, year, or the like prior). In some embodiments, the
health information 109 for the employee includes a record/log of the employee’s health
information. For example, the employee health information 109 may include, for each

employee, employee personal proﬁle data (e.g., name, age, etc.), historical/current employee
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health profile data (e.g., health data, characteristics, conditions, plans} and/or employee

activity data (e.g., a log of exercises, food consumed, etc.), and so forth.

[00129] Method 900 may include processing the collected health data to generate one or
| more corresponding health profiles 1000 (See FIG. 10), as depicted at block 904, In some
embodiments, the health profile 1000 is generated by the server 104 based on the processing
of the collected health data 200. The health profile 1000 may include health characteristics
1002, health conditions 1004, health risks 1006, and/or health plans 1008 for the employee.

[00130] In some embodiments, the health characteristics 1002 may include a first level of
health profile data that is derived from the collected health data 200. For example, server 104
may process the collected health data 200 (e.g., bionietric health data and/or biometric health
data) to identify various biometric health characteristics 1002a and/or biomechanic health
characteristics 1002b for the employee. Biometric health characteristics 10.02a may include,
for example, the employee’s sensed body temperature 1010, body weight 1011, body fat
1012, heart rate 1013, blood pressure 1014, blood condition (e.g., blood oxygenation, blood
glucose level, ctc.) 1013, respiration rate 1016, neural/brain activity 1017, and/or the like.
Biomechanic health characteristics 1002b may include, for example, the employee’s sensed
body position 1020 {e.g., the employee’s physical positioning and/or movement of the
employee’s head, torso, arms, hands, legs, feet, and/or the like), eye movement (e.g., focal
point, blink rate, pupil dilation of the eye, and/or the like) 1021, neural/brain activity 1017,
physical exertion 1022, and/or the like,

{00131}  In some embodiments, the health characteristics 1002 may be provided directly
via the health data 200. For example, the heart rate data 200i may include a determined value
for heart rate (e.g., 80 beats per minute (“BPM”). A similar value may be provided for some
or all of the other health characteristics 1002. In some embodiments, the health characteristics
1002 may be extrapolated/calculated from the health data 200. For example, the health data
200 may include a set of measurement indicative of heart beats over a period of time (e.g., a
log of blood pressure data 200¢ indicative of twenty heart beats over fiffeen seconds) and the
server 104 may process the set of measurement to determine the corresponding hear rate
value (e.g., a heart rate of 80 BPM): A similar determination may be made for some or all of

the other health characteristics 1002. For example, the health data 200 may be received
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and/or processed in a similar manner to determine values for some or all the other health

characteristics 1002 (¢.g., based on received values, data sets, and/or the like).

[00132] In some embodimenfs, the body weight 1011 is based on the force data 200d
collected via one or more of the force sensors 208. For example, the force data 200d
indicative of the forces sensed by the force transducers 414 may be used to determine the
employee’s weight. For' example, where the right and left force transducers 414 each sense a

force of about 23 kg (62 1bs.) the forces may be added together to determine a body weight
| for the employee- of about 56.5 kg (124.6 1bs.).

[00133]  In some embodiments, the body fat 1012 is based on body fat data 200¢ collected
via one or more of the body fat sensors 210, For example, the body fat 1012 may be
determined using bioelectrical impedance analysis (BIA) of the impedance/resistance sensed
by the body fat sensor 210. Ideally, male employees will have a body fat measurement of
about 8-17% and female employees will have a measurement between about 10-21%. The
body fat 1012 may inclﬁde a body fat percentage which is determined as the total weight of

the person’s fat divided by the person’s weight.

[00134] In some embodiments, the heart rate 1013 is based on heart rate data 2005
collected via one or more of the heart rate sensors 220. For example, the heart rate 1013 may
be determined using the number of heart beats sensed over a given period of time, typically
sixty seconds. In some embodiments, the heart rate 1013 is based on blood pressure data 200c
collected via one or more of thé blood pressure sensors 206, For example, the heart rate 1013
may be determined using thé tate of pulsations of blood pressure which may correspond to
the heart rate.

[00135] In some embodiments, the blood pressure 1014 is based on blood pressure data
200c collected via one or more of the blood pressure sensors 206. The blood pressure 1014
may be determined from the blood pressure data 200¢c which is indicative of pressure
pulsations due to blood flow. For example, the blood pressure 1014 may be determined based
on a maximum blood pressure detected (e.g., the “systolic™ blood pressure) and the minimum
blood pressure detected (e.g., the “diastolic” blood pressure) via a blood pressure cuff. The
blood pressure 1014 may be recorded as the systolic blood pressure over the diastolic blood

pressure (e.g., 90/60 mmHg).
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[00136] In some embodiments, the blood condition 1015 is based on blood condition data
200b collected via one or more of the blood condition sensors 204, For example, the blood
oxygenation, blood glucose level, and/or the like may be determined from blood condition

data 200b provided by a pulse oximeter or similar blood conditions sensor.

[00137] In some embodiments, the respiratory rate 1016 is based on respiration data 200h
collected via one or more of the respiration sensors 216. For example, the respiration rate
may be determined based on a number of employee breaths sensed by the respiratibn sensor
216 over a given pericd of time. For example, where the respiration data 200h indicates that
the employee has taken four breaths in fifieen seconds, the employees respiration rate 1016

may be determined as sixteen breaths per minute (Vy).

[00138] In some embodiments, the brain activity 1017 is based on neural data 200i
collected via one or mare of the neural sensors 218. In some embodiments, the brain activity
1017 includes a log of neuro-si.gnals (e.g., including alpha, beta, gamma, and delta waves)
that are indicative of the employee’s brain state, including the employee’s emotional state,
thoughts (¢.g., cognitive thoughts, subconscious thoughts, and intent), facial movements (e.g.,
facial expressions), motor functions and/or the like. The brain activity 1017 may include or
otherwise be extrapolated from the neural data 200i. The brain activity 1017 may be both of
biometric and biomechanic characteristics based at least on its use in determining various
biometric and biomechanic health profile data (e.g., various biometric and biomechanic

conditions and identified/predicted health issues/risks).

[00139]  In some embodiments, the body position 1020 is based on body position data 200f
collected via one or more of the body position sensors 212. For example, the body position
data 200f collected from the cérnera 512 and/or the positioning devices may be used to
determine the relative and/or absolute position of the employee’s head, torso, arms, elbows,
hands, legs, knees, feet, waist and/or the like. In some embodiments, the employee’s body
position 1020 is determined using the body position data 200f. In some embodiments, the
employee’s body position is determined based on the forces sensed by various ones of the
force sensors 208. For example, it may be determined that the employee is standing when a
force épproximately equal to the erhployee’s body weight is sensed by the force transducers
414,
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{00140] In some embodiments, the physical exertion 1022 is based on the force data 200d
collected via one or more of the force sensors 208. For example, the force data 200d
indicative of the forces sensed by the force transducers 414 integrated into the employee’s
gloves and/or boots may be used to determine a physical exertion by the employee to

lift‘'move an object.

[00141] In some embodiments, one or more of the health characteristics 1002 may be used
to determine one or more of the health conditions 1004. The health conditions 1004 may
include a second level of health pfoﬁle data that is derived from the one or more of the health
characteristics 1002 and/or the collected health data 200, For example, the server 104 may
process the health characteristics 1002 and/or the collected health data 200 to extrapolate
~ various biometric health conditions 1004a and/or biomechanic health conditibns 1004b for
the employee. Biometric health conditions 1004a may include, for example, a body mass
index (“BMI™) 1030, a body composition 1031, a fitness level 1032, a resting heart rate
(“RHR’) 1033, a maximum heart rate (“MHR™) 1034, a target heart rate (“THR™) 1033,
emotions 1036, thoughts 1037, and/or the like for the employee. Biomechanic health
conditions 1004b may include, for example, posture (“posture analysis”) 1040, muscle
tension 1041, a stress level 1042, a physical injury 1043, an eye fatig'ue level 1044, facial

movements 1045, motor [uncticns (e.g., gestures) 1046, and/or the like for the employee.

{00142] | In some embodirﬁents a health condition 1004 may be determiﬁed based on one or
more health characteristics 1002 and/or other data (e.g., the employee’s personal profile). For
example, BMI 1030 and/or body composition 1031 may be extrapolated from body weight
1011 and body fat 1012. Fitness level 1032 may be based on weight 1011, heart rate 1013,
and/or blood pressure 1014, Resting heart rate 1033, maximum heart rate 1034, and/or target
heart rate 1035 may be based on the heart rate 1013 and/or the employee’s age. Emotions
1036 and/or thoughis 1037 may be based on the employee’s brain activity 1017, Posture 1040
énd muscle tensidn 1041 may be based on the observed body position 1020 of the employee
~ (e.g., physical positioning and movement of the head, torso, arms, hands, legs, feet, and/or
the like) and/or the physical exertion 1022, Stress level 1041 may be based on the observed
body position 1020, cyc movement 1021 and/or brain activity 1017 for the employee.
Physical injury 1043 may be based on the observed body position 1020, eye movement 1021,
brain activity 1017 and/or physical exertion 1022 for the employee. Eye fatigue 1044 may be
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based on the observed eye movement 1021 of the employee. Facial movements 1045 and/or

moter functions 1046 may be determined based on the brain activity 1017,

[00143]  The BMI 1030 may be the individual’s body mass (m) divided by the square of
their height (h). In some embodiments, BMI 1030 is determined using the following

equation:
BMI=m* 703 / I (1)

[00144]  Where “m” is the employee’s mass (in kg. or lbs.) and “h” is the employee’s
height (in meters or inches). From this equation, the server 104 can determine whether the
employee is of average weight (e.g., having a BMI in the range of about 18.5-25), overweight

(e.g., having a BMI in the range of about 25-30), or obese (e.g., having a BMI over about 30).

[00145] The body composition 1031 may indicate a percentage of bone, fat and/or muscle
in the employee’s body. In some embodiments, the body composition is determined based at

least on the body fat percentage and the body weight 1011.

[00146] In some embodiments, the fitness level 1032 is indicative of the employee’s
body’s ability to withstand a physical workload and/or récover in a timely manner. The
fitness level 1032 may be based on the employee’s heart rate. For example, an employee may
be determined to have a good fitness level if their resting heart rate 1034 is under about 100
BPM.

[00147] In some embodiments, the respiratory rate 1016 is indicative of the number of
breaths taken within a set amount of time (e.g., 60 seconds). In some embodiments, the
resting heart rate (RHR) 1033 is the measured heatt rate (HR) 1013 taken at a period of low
activity by the employee (e.g., while seated in the chair 404 and not engaging in any
strenuous work activities). The maximum heart rate (MHR) 1034 may be determined using

the following equation:
MHR = 205.8 — (0.685 » age) (2)

Where “age” is the age of the employee in years. The target heart rate (THR) 1035 may be

calculated using the following formula, the “Karvonen method”;

THR = ((MHR — RHR) x % intensity) + RHR, ()
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[00148] Where intensity is a percentage, typically about 65%-85%. The target heart rate
1035, resting heart rate 1033 and maximum heart rate 1034 may be provided to the erhployee
to aid the employee in safe exercise regimens, the formulation of a health plan, and the
determination of whether the employee has met its health plan goals for the day, ¢.g., whether
the employee has reached their target heart rate 1033 by the distance and length of time the
employee has indicated to the program it has exercised. Also, if the employee’s resting heart
rate 1033 is above 100 beats per minute, for example, the system may provide the employee
with an alert/warning regarding the risks for cardiovascular disease, stroke, ar obesity via the
health dashboard 1012, the health report 1010 and/or the like.

f00149] In some embodiments, the employee’s emotions 1036, thoughts 1037, facial
movements 1045 and/or motor functions 1046 may be based on the sensed neuro signals
(e.g., brain activity 1017). For example, a plurality of predetermined brain wave patterns may
be associated with corresponding emotions, thoughts, facial movements and/or motor
functions. During processing of the brain activity 1017, the sensed/observed neuro signals
~ may be compared to the plurality of predetermined neural signal patterns to identify a match
there between. Upon matching the observed neuro signals to one or more of the
predetermined neural signal patterns, it may be determined that the employee is engaged in
emotions (e.g., happy. sad, excited, depressed, etc.) 1036, thoughts (e.g., intent to take an
action, etc.) 1037, facial movements (e.g., facial gestures such as smiling) 1045 and/or motor
functions (e.g., a sequence of movements) 1046 that correspond to the maiching
predetermined neural signal pattern. In some embodiments, as described herein, an animated
avatar may be used to mimic the employee’s current emotional state and/or facial gesture. For
example, when it is determined that the employee is happy and/or smiling, a displayed avatar
can be animated to smile, providing the employee or other persons reviewing the employee’s
health (e.g., the employer) with an indication of the employee’s current emotional state
and/or facial expression. In some embodiments, the ability to determine the employee’s
thoughts may be employed to assist the employee with completing their work duties. For
example, where the system 100 is able to determine that the employee intends to open a word
processing application on the mobile device 122, the system 100 may launch the word
processing application on the mobile device 122 based on the determined intent to act,

without any physical interaction by the employee.
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[00150] In some embodiments, a determination of the employee’s posture (e.g., be proper
ergonomic position) 1040 may be based on body position 1020. For example, the employee
may be determined to have good posture that where one or more of the employee’s hands,
wrists, and forearms are straight, in-line and roughly parallel to the floor; the employee’s
head is level, or bent slightly forward, forward facing, and balanced, and generally in-line
with the torso; the employee’s shoulders are relaxed and its upper arms hang normally at the
side of the body; the employee’s elbows stay in close to the body and are bent at angles
between about 90 and 120 degrees; the employee’s feet are fully supported by the floor or a
footrest (if the employee’s desk height is not adjustable); the employee’s back is fully
supported when sitting vertical or leaning back slightly; the employee’s thighs and hips are
generally parallel to the floor; and/or the employee’s knees are about the same height as the
hipé with the feet slightly forward. The posture 1040 may include a determination of the
proper alignment of the head, torso, arms, and feet when the employee is standing/sitting and
the employee’s deviation from the proper alignment based on the observed body position
1020. In some embodiments, the actual body position of the emponee,I relative to the ideal
body position may be determined and the posture 1040 may indicate, a percentage deviation
bf the actual body position to the ideal body position and/or may include suggestions for
improving the employee’s posture (e.g., sit up in chair with lower back firmly contacting

chair lumbar support, straighten your back while standing, etc.).

f00151] In some embodiments, level of muscle tension 1041 may be determined based on
the employee’s body position 1020, including, for example the employee’s arm position and
shoulder height (e.g., whether the employee’s shoulders are raised and the arm is bent in a
sub-optimum way), the employee’s respiratory rate 1016, and, if multiple health tests héve
been taken, the length of time the employee’ has engaged in physical exertion 1022. For
| example; it may be determined that the employee is experiencing a high level of muscle
tension where the employee’s arm is repetitively extended to lift objects. Using these
measurements, the system can determine an estimaté of the employee’s muscle tension 1041

* using known techniques.

[00152]  In some embodiments, a level of eye fatigue 1044 may be determined based on
the employee’s eye movement 1021. For example, it may be determined that the employee is
experiencing a higher level of eye fatigue 1044 where their blink rate has slowed to less than
fifteen blinks per minute and/or the employee has been staring at substantially the same
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position (e.g., the display screen of the mobile device 122) for an extended period (e.g., over

twenty minutes).

[00153] Although the illustrated embodiment includes cxemplary sets of health
characteristics 1002 and corresponding health conditions 1004 extrapolated therefrom, it will
be appreciated that embodiments may include one or more of the listed health conditions
1004 being provided as health characteristics 1002 or vice versa. For example, where a sensor
120 provides a resting heart rate value, the resting heart rate may be provided as a health -
characteristic 1002 as opposed to a health condition 1004 extrapolated from the health
characteristics 1002. Although the illustrated embodiment‘ includes an exemplary listing of
health characteristics/conditions, it will be appreciated that other embodiments may include
assessing any variety of health characteristics/conditions that may be of interest to the

employee, the employer and/or other users.

[00154] The biometric and/or biomechanic health characteristics 1002 and/or health
conditions 1004 may be used to identify/predict corresponding health risks 1006. The health
risks 1006 may include a third level of health profile data that is derived from one or more of
thé health conditions 1004, the health characteristics 1002 and/or the collected health data
200. For cxample, the server 104 may brocess the health conditions 1004, the health
bharacteristics 1002 and/or the collected health data 200 using predictive analysis to
extrapolate various biometric health risks 1006a and/or biomechanic health risks 1006b for
the employee (i.c., risks for developing the associated health condition). Risk 1306 may
include a prediction of a health condition that may occur. For example, where the recent
health data for an employee indicates a trend of increasing body weight for an employee, it
may be predicted that the employee will become obese within a given time period, and is,
thus, at risk for obesity. Biometric health risks 1006a may include, for example, risk of
~obesity 1050, risk of injury 1051, risk of diabetes 105'2, risk of infection 1053, risk of
inflammation 1054, risk of circulation problems 1053, risk of cardiovascular disease 1056,
risk of a cardiovascular accidents (e.g., stroke) 1057, risk of illness (e.g., the fluy 1058, risk of
developing asthma 1059, risk of developing allergies 1060, risk of developing bronchitis
1061, risk of experiencing depression 1062, and/or the like, Biomechanic health risks 1006b
may include, for example, risk of back injury 1063 (e.g., upper/lower back pain), risk of neck
injury 1064, risk of musculoskeletal syndrome (“MSD”) 1065, risk of carpal tunnel syndrome
(“CTS™) 1066, risk of epicondylitis (i.c., tennis/golfer’s elbow) 1067, risk of a rotator cuff
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injury 1068, risk of eye disease 1069, risk of physical fatigue, and/or the like. The prediction
of health issues and the identification of associated health risks may provide a proactive
environment for predicting and responding to health risks before they escalate into actual

health conditions.

[00].‘55] In some embodiments a health risk may be determined based on one or more
heath conditions 1004, health characteristics 1002 and/or other data (e.g., the employee’s
personal profile). For example, risks of obesity 1050, injury 1051, diabetes 1052, and
cardiovascular disease may be based on BMI 1030 and/or body comp 1031. Risk of infection
1053, inflammation 1054, and circulation problems 1055 may be based on body temperature
1010. Risk for cardio vascular disease 1056, cardiovascular accidents 1057, and obesity 1050
may be based on fitness level 1032, blood pressure 1014, and heart rate 1013. Risk for illness
1058, asthma 1059, allergies 1060 and bronchitis 1051 may be based bn respiratory rate
1016. Risk of depression 1062 may be based on the employee’s emotions 1036 and thoughts
- 1037. Risk of'risk of back injury 1063, neck injury 1064, musculoskeletal syndrome (MSD)
1065, carpal tunnel syndrome (CTS) 1066, epicondylitis 1067, rotator cuff injury 1068,
and/or. physical fatigue 1070 may be based on the employee’s body position 1020, physical
exertion 1022, posture 1040, muscle tension 1041, injury 1043, motor functions 1046, and/or
the like.

[00156] In some embodiments, an employee that is obese (e.g., having a BMI over about
30} may be determined to have a high risk of diabetes 1052 (e.g., 7.37 time greater than
normal), a high risk of cardiovascular disease 1056 (e.g., 2.5 ﬁrne greater than normal), a
high risk of cardiovascular disease 1056 (e.g., 2.5 time greater than normal), a high risk of
circulation problems 1055 (e.g., 6.38 times greater than normal risk for high blood pressure),
* a high risk of asthma 1059 (e.g., 2.72 time greater than normal), a high risk of asthma 1059
(e.g., 2.72 time greater than normal) and other conditions, such as 1.88 times greater than

normal risk for high cholesterol, 4.41 times greater than normal risk for arthritis, and so forth.

[00157] In some embodiments, it may be determined that the employee is at risk of having
or already has the flu or other iliness if the employee has one or more of a body temperature
1010 over 380C (1010F), a respiratory rate 1033 greater than 20 respirations per minute, and
a heart rate 1013 greater than 100 BPM.
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[00158] In some embodiments, it may be determined that the employee is at risk for
inflammation where, for examplé, the emplovee’s blood pressure 1014 is elevated, the
employee’s heart rate 1013 is irregﬁlar and/or the body temperature 1010 is elevated above
normal (e.g., above 370C (98.60F)), ‘

[00159] In some embodiments, it niay be determined that the employee is at risk for
circulation problems where, for example, the emplovee has a low body temperature 1010
{e.g., less than 96 degrees Fahrenheit measured at the extremities) or a high respiratory rate

1033) (e.g., greater than 20 respirations per minute).

[00160] In some embodiments, it may be determined that an employee is at risk for
depression where, for example, the employee’s emotions 1036 and/or thoughts 1037
demonstrate a negative pattern. For example, the employee may be determined to be at risk
for depression where they have been determined to have an emotion of “unhappy” for greater

than 50% of an observed period of at least one week.

[00161] In some embodiments, it may be determined that an employee is at risk for
physical fatigﬁe where, for example, the employee’s motor functions 1046 are below their
normal level. For example, thé employee may be determined to be at risk for physical fatigue
where their motor function 1046 is less than 75% of its normal level for greater than one

hour.

[00162] In some embodiments, it may be determined that the employee is at risk of a back
injury, neck injury, rotator cuff injury, and/or physical fatigue may be based on the
employee’s high level of physical exertion (e.g., lifting above a predetermined threshold of
25kg (55 1bs.)) using poor posture/ body position (e.g., bending at the back as opposed to the

knees).

[00163] In some embodiments, some or all of the health characteristics 1002, health
conditions 1004, and/or health risks 1006 may be determined/identified using known
techniques for extrapolating data. Although the illustrated embodiment includes an
exemplary listing of health risks, it will be appreciated that other embodiments may include
assessing any variety of health risks that may be of interest to the employee, the employer

and/or other users.
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[00164] In some embodiments, one or more health plans 1008 may be generated based on
the health data 200, the health characteristics 1002, the health conditions 1004 and/or the
health risks 1006. Accordingly, the health plans 1008 may be based on biometric and/or
biomechanic health information collected for the employee. A health plan 1008 may provide
a listing 5f health goals (e.g., lose ten pounds, reduce calorie intake to two-thousand calories
per day, elc.), suggested actions for the employee to take to reach the health goals (e.g., an
exercise plan, a diet regime, suggestions such as taking breaks from using the computer,
breaks from physical activity, etc.) and/or the like. In some embodiments, the health plans
1008 include-a preventative health plan to help maintain and improve the employee’s health
“over time. In some embodiments, the health plans 1008 include an interactive health plan that
can be modified by the employee and/or the employer, and/or that can be used to track the

employee’s progress relative to the plan goals, and/or the like.

[00165] In some embodiments, the health plans 1008 may be determined using a discrete
health test, or formulated from a plurality of health tests (e.g., current and historical health
information and/or health profile data) to determine the plan based upon a health test trend
(e.g., the employee’s blood pressure is rising, the employee has gained weight, the
employee’s BMI is higher, the employee is underweight, the employee’s resting heart rate is
low or high based upon activity level, etc.). In some embodiments, the health plan is
-generated by calculating the employee’s ideal health characteristics/conditions based on the
current health characteristics/conditions/risks. In some embodiments, the difference between
the current and ideal health characteristics/conditions/risks is used to identify or generate a

corresponding health plan 1008.

[00166] FIG. 11 illustrates an exemplary health report 1100 in accordance with one or
more embodiments of the present invention. Such a health report 1100 may be generated
basced on health profile 1000 and/or other health information, such as personal profile data for
the employee. For example, in the illustrated embodiment, the health report 1100 includes
personal profile information 1102 and health profile information 1104 and logged health
activities 1106. The health profile information 1104 including health test result data 1108
(e.g., corresponding to health characteristics 1002, health conditions 1004, and health risk
1006 of the health proﬁle‘ 1000) and health plan data 1110 (e.g., corresponding to the health
plan 1008 of the health profile 1000). The logged héalth activities 1106 may correspond to
activity entries by the employee, as discussed in more detail below.
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[00167] Method 900 may include providing a health report corresponding to the health
profile, as depicted at block 906. Providing a health report corresponding to the health profile
may include providing some or all of the employee’s health information (e.g., personal
information and/or health profile information 1000) forv display to the employee, the
employer, a medical practitioner, an emergency responder, and/or the like. In some
embodiments, the health profile data is provided via a health report document. For example,
the server 104 may serve to the mobile device 122, the employee computer 130 and/or the
employer workstation 103b for display to the user, a heath report document that is the same
or similar to that of the health report 1100 of FIG. 10.

[00168] In some embodiments, the health profile 1000 may be communicated via an
interactive interface. For example, the server 104 may éerve, to the mobile device 122, the
employee computer 130 and/or the employer workstation 103b, an interactive health
dashboard 1012 for communicating/displaying some or all of the health profile 1000 to the
employee (c.g., via the mobile device 122 and/or employee computer 130) and/or the
employer (e.g., via the employer’s workstation 103b), In some-embodiments, the interactive
health dashboard 1012 may enable a user (e.g, the employee or employer) to selectively
view/edit health information 109 for the employee (e.g., including the personal profile, the
health profile, activity data, and/or the like for the employee). For example, an employee may
login to the health dashboard 1012 via an application (e.g,, a web browser or other network
access application) of the mobile device 122 and/or the computer 130, and interact with the
dashboard 1012 to update their personal profile data (e.g., name, age, etc.), review their
health profile, edit their health plan, enter health activity information (e.g., food they have

eaten, exercises they have competed, etc.), initiate health test and so forth.

[00169]  Providing the health reports (including health characteristics 1002 and conditions
1004) may help to “inform” the employee regarding their health status. Providing the health
reports (including health risks 1006) may help to “protect” the employee by alerting them to
health issues that may need to be addressed. Providing the health report (including the health
plans 1008) may help to “reinforce™ the employee by providing a course of action that
suggests actions that the employee should take to reduce their risk of developing health

problems.
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[00170] In some embodiments, health information is provided for review via an ecmployce
health monitoring application. Such an application may provide an interface for presenting
health information to a user (e.g., the employee and/or the employer) and/or enable the user
to interact with the employee health information. For example, the user may be able to update
personal profile data (e.g., name, age, ete.) for the einpioyee, review the health profile data
for the employee, edit the health plan for the employee, enter health activity information
(e.g., food the employee has eaten, exercises completed by the employee, etc.), initiate health

tests and so forth via the health monitoring application.

[00171] In some embodiments, login to the employee health monitoring application is
based on user login credentials, such as a login ID, password and/or other unique identifier,
such as a fingerprint or handprint. For example, to login to the employee health monitoring
application and access the interactive health dashboard 1012 the user may have to provide a
login 1D, their password and/or provide their finger or hand print. Such an embodiment may
provide secured access to the employee health information and/or restrict user’s access to
features of the interactive health dashboard 1012, such as initiating health tests. In some
embodiments, the finger print or hand print is provided via the mobile device 122. For
example, upon selecting to launch the employee health monitoring application the user may
be prompted for their user ID, password, and a finger/hand print to confirm their identify. The
user may supply their user ID and password via a text field and may supply their finger/hand
print by placing their hand on the sensor screen 504 of the mobile device 122, The sensor
screen 504 may acquire the biometric user data, including the finger/hand print. Upon the
user [D, password and finger/hand print being verified (e.g., by user device 122 and/or server
104), the employee health monitoring application may be launched. For example, upon the
user successfully logging in to the employee health monitoring application, an interactive
health dashboard 1012 may be displayed, and/or a health status widget may be displayed on a
home screen of the mobile device 122 (as diséussed in more detail below). Tn some
embodiments, an interactive health dashboard 1012 may enable the employer to selectively
view health information (e.g., including the personal profile, the health profile, activity data,

and/or the like) for some or all of their employees.

[00172] FIG. 12 is a screen-shot of an exemplary interactive health dashboard 1012 of an
employee health monitoring application in accordance with one or more embodiments of the
present invention. In some embodiments, the interactive health dashboard (“dashboard™)
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1020 is served by the server 104 to a client device for display to the user. For cxample; the
content of the dashboard 1012 may be served to the mobile device 122 for display to the
employee via a graphical display (e.g., the display screen 504) of the mobile device 122,
served to the employee computer 130 for display to the employee via a graphical display
(e.g., monitor) of the employee computer 130, and/or served to the employer workstation
103b for display to the employer via a graphical display (e.g.. monitor) of the employer
workstation 103b, |

[060173] In some embodiments, the dashboard 1012 includes some or all of the health
information for the employee. For example, the dashboard may include a first display portion
including an interactive health repert 1202 and/or a second display portion including a health
status widget 1204, |

[00174] The interactive health report 1202 may include health information that is the same
or similar to the health information contained in the heath report 1010 and 1100 (See FIGS.
10 and 11). For example, the interactive health report 1202 may include personal profile
information 1102, health profile information 1104 and logged health activities 1106 for the
employee. The health profile information 1104 may include health test result data 1108 (e.g.,
corresponding to health characteristics 1002, health conditions 1004, and health risks 1006 of
the health profile 1000) and health plan data 1110 (e.g., corresponding to the health plan 1008
of the health profile 1000). Alerting the employee to predicted health issues and/or associated
health risks may enable the emplovee to proactively respond to predicted health issues and/or
associated health risks before they escalate into actual health conditions. The logged health
activities -1 106 corresponding to activity entries by the employee, as discussed in more detail

below.

[00175] In some embodiments, the user can interact with the di.splayed health report 1100.
For example, the user may be able to edit the personal profile information 1102, the health
profile information 1104 and/or the logged health activities 1106 for the employee via
selection of the corresponding “EDIT” button. For example, upon selecting the “EDIT
PROFILE” button 1210 the user may be provided the opportunity to edit the personal profile
data for the employee. Upon selecting the “EDIT PLAN” button 1212 the user may be
provided the opportunity to edit the health plan for the employee. Upon selecting the “EDIT
ACTIVITIES” button 1214 the user may be provided the opportunity to edit the activities for
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the employee. For example, an interface may be provided to enable the user to record
activities that have taken part in (e.g., enter exercises that have participated in) and/or
nutrition information including food they have consumed (e.g., enter a record of meals they
have consumed). Upon selecting the “EDIT TEST RESULTS” button 1216 the user may be
provided the opportunity to edit the test results the employee. For example, where the test
. results (e.g., the health data, the characteristics, conditions, risks and/or the like) appear to be

incorrect, the user may be able to manually edit the test results.

[00176] In some embodiments, the health status widget 1204 includes a summary of the
employee’s health status. For example, the health status widget 1204 may include a health
summary 1220, In some embodiments, the health summary 1220 may provide for the display
of some or all of the current health data, characteristics, conditions and/or risks for the
emplovee. For example, as depicted, the health suinmary 1220 may include a listing of
various health characteristics/conditions accompanied by a status of “OK” of “Alerf” being
indicative of the characteristic, conditions and/or risks being acceptable or needing attention,
respectively. Thus, the health summary 1220 may provide a listing of current health
characteristics/conditions/risks for the employee and corresponding alerts for health

characteristics/conditions/risks that may require attention,

- [00177] In some embodiments, the health status widget 1204 includes gréphical indication
of the employee’s current emotion and/or facial expression. For example, the health status
widget 1204 may include an emotional health avatar 1222, In some embodiments, the
emotional health avatar 1222 may include a graphical depiction of the erﬁpioyee’s current
emotional state, facial expression, gestures, and/or the like, For example, in response to
determining that the employee is smiling and/or happy (e.g., via the determined emotion 1036
and/or the determined facial movement 1045), the avatar 1222 may be dynamically updated
(e.g., animated) to include a graphic illustration of a smile (as depicted in FIG. 12) to mimic
the current emotion and/or facial exbrcssion of the employee. Thus, the emotional health
avatar 1222 may reflect the employee’s current emotional state, current facial expressions,

gestures, and/or the like.

[00178] In some embodiments, the health status widget 1204 may provide an indication of
current health conditions that justify an elert and/or may need to be addressed by the

employee. For example, the health status widget 1204 may include a health alert section
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1224. The health alert section 1224 may include a health status avatar 1226 that provides a
graphical depiction of health alerts. Such a graphical alert may provide an easy to understand

alert that directs the user’s attention to the areas of concern.

[00179] The health status avatar 1226 may include a graphical depiction of the employee’s
current health, In some embodiments, the health statos avatar 1226 includes a graphical
depiction of a human body including an icon/graphic that highlights areas of the employee’s
body that appear to require attention. For example, in the illustrated embodiment, the health
status avatar 1226 includes a heart icon/graphic displayed in response to determining that the
employee has high blood pressure. In some embodiments, the graphic alert is accompanied
by a corresponding textual alert message 1228. For example, in the illustrated embodiment,
the heazlth status avatar 1226 is accompanied by the textual alert message 1228 that states,
“You are experiencing high blood pressure”. Similar graphic alerts may be provided for other '
characteristics, conditions, risks and/or thé like. For examplé, in response to a determination
that the employee’s eyes are fatigued, the health alert section 1224 may include an icon at the
eves of the avatar 1226 accompanied by an alert message 1228 stating, “Your eyes are

fatigued”.

[00180] In some embodiments, the health alert section 1224 may enable the user to access
information about the health alerts. For example, upon selecting the "REVIEW ALERTS”
button 1230, detailed alert information may be displayed. The detailed alert information may
include details regarding the health data, characteristics, conditions and/or risk that triggered
the alert {e.g., you have a blood pressure of 150/70mmkHg), suggestions for remedying the
health issue (e.g, To reduce your blood pressure try to engage in at least 30 minutes of

exercise each day).

[00181] ~ In some embodiments, the interactive health dashboard may provide coaching to
the user. For example, ﬁpon selecting the “COACHING/SUGGESTIONS” button 1232, a
coaching avatar 1234 may be displayed to communicate suggestions and other information
that may help the employee to improve their health, In some embodiments, the coaching
avatar 1234 may include an animated character that talks to the employee to help -
communicate coaching and suggestions. For c:kamplc, the coaching avatar 1234 may give the
user suggestions, such as “Your blood pressure is high, try walking twenty minutes per day to

reduce vour blood pressure”.
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[00182]  As a further example, the coaching avatar 1234 may give the user coaching about
the suggested actions. For example, where the health plan includes performing sit-up
exercises, the coaching avatar 1234 may tell the user audibly, “This is how to do a sit-up
properly” followed by the avatar 1234 being animated to provide a visual demonstration of
how to do a sit-up. Such coaching may help to reduce the employee’s level of anxiety about
engaging in the suggested activities of the health plan by providing guidance to walk the

employee through the steps for meeting their health plan goals.

[00183] In some embodiments, the information provided by the health status widget 1204
may be based on the most recent health profile data for the employee. For example, where the
employee undergoes a health test once per hour, the health status widget 1204 may be
updated once per hour to display information corresponding to the most recent health test
data 200 and health profile 1000. As a further example, where the employee undergoes
continuous health testing (e.g., once per second, once per minute, etc.), the health status
widget 1204 may be updated continuously (e.g., once per second, once per minute, etc.) to
display information corresponding to the most recent health test. Such an embodiment may

provide the employee with real-time feedback regarding their current health status/profile.

[00184] In some embodiments, the health status widget 1204 may be displayed in a home
screen {e.g., desktop) of the user’s device, For example, the home screen of the employee’s
mobile device 122 and/or the computer 130 may include the health status widget 1204, FIG.
13 is a screen-shot of an exemplary homé screen 1300 including the health status widget
1204 in accordance with one or more embodiments of the present invention. In some
embodiments, the health status widget 1204 displayed on the home screen 1300 includes an
option to navigate to the interactive health dashboard 1012. For example, upon selecting the
“Open Health Dashboard” button 1302, the interactive health dashboard 1012 may be
displayed as depicted in FIG. 12. In some embodiments, the home screen 1300 includes an
option to navigate to the interactive health dashboard 1012. For example, upon selecting the
icon 1404, the health monitoring application may be launched, the user may login to the
health monitoring application and, upon the user successfully logging in to the health
monitoring application, the health status widget 1204 and/or the interactive health dashboard
1012 may be displayed as depicted in FIG. 12. The employee health status widget 1204 may
be displayed on the home screen in response to the user successfully logging into the health
monitoring application. The health status widget 1204 may be displayed on the user’s home
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screen such that they can view at least some of their health information and/or corresponding
health alerts while working with other applications (e.g., word processing applications,
spreadsheet applications, etc.) on their mobile device 122, computer 130, workstation 103b
and/or the like. In some embodiments, the interactive health report 1202 is closed and the
home screen 1300, inciuding the health status widget 1204, is displayed in response to the
user selecting the “EXIT™ button 1234. '

[00185] In some embodiments, the health status widget 1204 may enable the user to
initiate a health test of the employes. For cxampie, upon selecting the “CONDUCT HEALTH
TEST” button 1240 a health test may be conducted. Conducting a health test may include
collecting current health data, processing the current health data to generate a current health
profile (e.g., including health characteristics, conditions, risks and/or plans based at least in
part on the updated health data), generate an updated health report based at least in part on the
updated health profile, and update the display the health status widget 1204 and/or the
interactive health dashboard 1012 (e.g., the interactive health report 1202 and/or the health
status widget 1204) to reflect the updated health report.

[060186] FIG. 14 is a flowchart that illustrates a method 1400 for conducting a health test in
accordance with one or more embodiment of the present invention. Method 1400 may include
monitoring health sensors to collect health data, as depicted at block 1402. In some
embodiments, monitoring health sensors to collect health data includes monitoring the health
sensors 120 (e.g., one or more temperature sensors 202, one or more blood condition sensors
204, one or more blood pressure sensors 206, one or more force sensors 208, one or more
body fat sensors 210, one or more body position sensors 212, one or more audio sensors 214,
one or more respiration sensors 216, one or more neural sensors 218, and/or one or more
heart rate sensors 220) to collect corresponding health data (e.g., temperature data 200a,
blood condition data 200b, blood pressure data 200c, force data 200d, body fat data 200e,
body‘ position data 200f, audio data 200g, respiration data 200h, neural data 200i and/or heart
rate data 200). In some embodiments, the health sensors 120 acquire measurement, the
mobile device 122 collects health data 200 corresponding the measurements from the sensors
120, and the mobile device 122 transmits, to the server 104 via network 118, health data 200

corresponding to the collected health data 200 collected from the sensors.
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[00187] In some embodiments, the method 1400 may include processing the collected
health data to generate a health profile, as depicted at block 1404, For example, the collected
health data 200 may be processed by the server 104 to generate a health profile 1000,
including health characteristics 1002, health conditions 1004, health risks 1006, and/or health
plans 1008 based at least in part on the collected health data 200,

[00188] In some embodiments, the method 1400 may include updating employee health
information, as depicted at block 1406. For example, the employee’s user health information
109 stored in database 108 may be updated to include the collected health data 200 and/or
the health profile 1000 based at least in part on the collected health data 200.

[00189] In some embodiments, the method 1400 may include determining whether an alert
condition exists, as depicted at block 1408, and, if i.t is determined that an alert condition does
exists, providing a corresponding alert for the alert condition, as depicted at block 1410. Such
a determination may be made in the course of the health test such that an immediate alert may
be provided to the necessary personnel. In some embodiments, determining whether an alert
condition exists includes determining whether the health data 200 and/or the heath profile
1000 is indicative of the employee incurring a health crisis (e.g., a stroke, heart attack, etc.)
and, if it determined that the employee is experiencing a health crisis, generating a
corresponding alert to emergency personnel and/or the employer. For example, upon
detecting that the employee is currently having a heart attack, the server 104 may generate an
automated the alert to the employer (e.g., via workstation 103b) and/or an automated
emergency request call to the fire department, the police department, a hospital, onsite
medical response personnel located at the work facility, and/or other emergency response

personnel (e.g., via network server 110 and a remote workstation 112).

[00190] In some embodiments, determining whether an alert condition exists includes
determining whether the health data 200 and/or the heath profile 1000 is indicative of the
employee incurring a serious health risk (e.g., high potential for one of the health risk 1006 or
the like), and, if it determined that the employee is experiencing a serious health risks,
generating a notification to the employer and/or medical practitioners. For example, upon
detecting that the employee is at risk of developing diabetes, the server 104 may generate an
automated notification the employer (e.g., via workstation 103b) and/or the employee’s

_ physician (e.g., via network server 110 and a remote workstation 112).

-60-



CA 02840871 2013-12-31
WO 2013/006644 PCT/US2012/045452

[00191]  In some¢ embodiments, the determination of whether an employee is experiencing
an alert condition is based on comparison of the health data 200 and/or the health
characteristics 1002, health conditions 1004, and/or health risks 1006 to predetermined
thresholds. For example, as discussed above, it may be determined that the employee is
experiencing a serious medical condition where a health characteristic 1002 or condition
1004 falls outside of a predetermined normal/threshold range (e.g., exceeds a predetermined
maximum and/or minimum threshold value) such as a respiration rate 1016 outside of the
‘ normal range of 12-120 breaths per minute, blood pressure 1014 outside of the normal range
of 90/60 — 180/120, blood oxygenation level above 90%, a posture 1238 indicative of the
employee being slumped over or on the floor), In some embodiments, an abnormal
~ characteristic or condition (i.e., outside of the normal/threshold range) may be compared to
other characteristics or conditions to confirm that they are, as a whole, consistent with an
emergency actually occurring before proving an alert, thereby reducing. the likelihood of a
| false alert based on an inaccurate measurement (e.g., due to a faulty sensor 120). For
example, an alert may not be provided where the heart rate exceeds an upper limit but the
other related characteristics and conditions (e.g., blood pressure and blood oxygenation)
remain relatively unchanged (i.e., they are not abnormally elevated or low compared to a
baseline). In some embodiments, the employee may be displayed an option to override the
alert prior fo it being sent. Such an option may enable the employee to inhibit false alerts

from being transmitted.

[00192] In some embodiments,bthe method 1400 may include determining whether the
health test is complete, as depicted at block 1412, and stopping the test routine (e.g.,
terminating monitoring the health sensors) where the heath test is determined to be complete,
as depicted at block 1414. In some embodiments, the health test may be determined to be
complete when the required health data has been collected and processed. For example,
where the health test requires only a single set of measurements from sensors 120 (e.g., a
single measurement trom cach of sensors 120), the health test may be complete after a single
iteration of monitoring, processing, updating, and checking for alert conditions. As a further
example, where the health test requires a set of measurements from sensors 120 be collected
over a given period of time (e.g., one minute, five minutes, one hour, eight hours), the health

test may not be complete until the expiration of the given period of time. Thus, for example,
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iterations of health testing may continue for one minute, five minutes, one hour, eight hours,
or the like.

[00193]  Although some embodiments refer to the method 1400 for conducting a health test -
being executed in response to a user request via selection of the “CONDUCT HEALTH
TEST” button 1240, it will be appreciated that such a test routine may be executed in
response (o any variely of requests. In some embodiments, the method 1400 may be executed
automatically in accordance with a corresponding test schedule as discussed above. For
example, where a health test schedule requires collection of health data 200 at 12:00pm), the
method 1400 may be automaﬁcally executed at 12:00pm. As another example, where a health
test schedule requires the continuous collection of a batch of health data 200 from 8:00am-
6:00pm, the method 1400 may be automatically executed at 8:00am, and may not be
completed until 6:00pm. As yet another example, where a health test schedule requires the
repeated collection of health data 200 at an hourly interval from 8:00am-6:00pm, the method
1400 may be automatically executed at 8:00am, 9:00am, and so forth.

[00194] In some embodiments, an interactive health dashboard provides a user the -
opportunity to select to review health information for a particular employee and/or health
information for a plurality of employees. For example, an employer may be provided with an
interactive health dashboard that cnables them to review health information for a particular
employee, initiate health tests, and/or review health information for groups of employeés
(e.g., employees working at a particular worksite, facility, region, division, team, or the like).
In somé embodiments, access to such an interactive health dashboard that enables review of
health information for persons other than the current user is controlied by the user’s account
permissions. For example, upon an employer logging in to the health monitoring application
using their credentials, the server 104 may recognize the user as the employer based on the
login credentials, and serve, to the employer’s workstation 103b for display, an interactive
health dashboard (e.g., a reviewer interactive health dashboard) that enables selection of

various employees and/or groups of employees to review.

[00195]1 FIG. 15 depicts an exemplary reviewer interactive health dashboard (“reviewer
dashboard™) 1500 in accordance with one or more embodiments of the present invention. In
some embodiments, the user has the ability to select one or more employees for which they

would like to review health information. For example, where the user is an employer having
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permission to review a sét of employee’s health information, a drop-down selection box 1502
is populated with the names of the individual employees of the set. of the employees. Upon
selection of an individual employee (e.g., John Doe), the reviewer dashboard 1500 may
display an interactive health report and/or a health status widget that is the same or similar to
thc interactive health dashboard that would be displayed to the employee (i.e., the same or
‘similar to the interactive health report 1202 and/or health status widget 1204 for the selected
employee described above). Thus, for example, the reviewer may review and/or edit the
selected employee’s health profile, health report, and eveﬁ initiate a health test for the
employee. Such review may enable the employer to review their employee’s health
information to identify health conditions that may need to be addressed, to track emplovees’
progress with regard to health plans, to ensure employees are engaging with the health

monitoring system/application, and/or the like,

[00196] In some embodiments, a reviewer interface enables a reviewer to select a plurality
of employee’s (e.g., a group of employees) to review. For example, a group drop-down box
1504 may enable a reviewer to select a particular worksite, facility, region, division, team, or
the like. Upon selection of a group (e.g., a particular worksite, facility, region, division, team,
or the like) the reviewer dashboard may display health data/reports corresponding the
selected group of employees. For example, where the user selects a particular facility, the
reviewer may be presented with a réport similar to that of report 1310 of FIG. 13B, for the
group of employees working at the selected facility. Such a group report may include the
average values of the health characteristics, conditions, risk, plans and/or the like for the
group, and/or corresponding statistics that can be used to assess the health of the group (e.g.,
standard deviations, etc.). Such an embodiment may enable the employer to determine
whether or not a particular group of employees is experiencing normal or abnormal health
" conditions. For example, where a report for a worksite indicates that an abnormally high
percentage of the employees at the facility have symptoms of allergies, the reviewer rﬂay
determine that steps need to be taken at the worksite to reduce airborne contaminants that
may be causing the allergy symptoms. As a further example, where a report for a team
indicates that an abnormally hi gh percentage of the employee team members have symptoms
of high stress or depression, the reviewer may determine that steps need to be taken to reduce

the stress level and/or depression for the team. Thus, the review of employeé health may
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enable the employer to take steps to improve employee health, which may, in turn, increase

the employee’s productivity.

[006197]  In some embodiments, the system 100 may identify whether or not a group of
employees appears to be experieﬁcing similar conditions, characteristics, risks or the like, and
may provide a corresponding alert to the employer. For example, where a report for a
worksite indicates that an abnormally high percentage of the employees at the facility have
symptoms of allergies, the system 100 may generate an alert to the employer regarding the

condition,

[00198] FIG. 16 is a flowchart that illustrates a method 1600 of assessing health
information for a plurality of employees to determine whether an alert condition exists in
accordance with one or more embodiments of the present invention. Method 1600 may
include monitoring health information for a plurality of employees, as depicted at biock 1601,
In some embodiments, monitoring health information for a plurality of employees (e.g., a
group of employees) includes reviewing the health profile data for a discrete group of
employees. For example, monitoring health information for a plurality of employees may
include reviewing health profile data for all of the employees that work in a particular
worksite, facility, region, division, team, or the like. In some embodiments, monitoring health
information for a plurality of employees includes determining the number/percentage of the
plurality of employees that are experiencing a given characteristic, condition or risk. For
example, monitoring health information for a plurality of employees may include determining
a percentage of the employee’s that have a body weight above 113kg (250 Ibs.). In some
embodiments, monitoring heakth information for a plurality of employees includes
determining a single value for a given characteristic, condition or risk. For example,
monitoring health information for a plurality of employees may include determining an
average body weight for the plurality of employees, Other embodiments may include similar

determinations for various other characteristics- 1002, conditions 1004 and/or risks 1006.

[00199] Method 1606 may include determining whether an alert condition exists
(e.g., based on the review of the health profile data for the plurali‘ryl of employees), as
depicted at block 1602. In some cmbodiments, it may be - determined that an alert condition
exists based on comparison of results of the monitoring to predetermined threshold values,

For example, where a threshold percentage for a group of employees over 113kg (250 1bs.) is
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50%, it may be determined that an alert condition exists if greater than 50% of the group of
emplovees has a body ‘wéight above 113kg (250 Ibs)). Aé a further example, where a
threshold average body weight for a group of employees is 113kg (250 Ibs.), it may be
determined that an alert condition exists if the average body weight for the group of
einployees is above 113kg (250 'lbs.). Other embodiments may include similar determinations
for various other characteristics 1302, conditions 1304 and risks 1306. Alerting the employer
to predicted health issues and/or associated health risks may enable the empioye.r to
proactively respond to prcdictéd' health issués and/or associated health risks before they
escalate into actual health issues. For example, where an alert indicates that a high percentage
of employees at a facility are at risk for becoming obese, the employer may be able to
implement a dictary program and/or an exercise program for the employees at the facﬂlty to

help prevent the cmployccs from becoming obese.

[00200] In response to determining that an alert condition exists, method 1600 may
proceed to providing an alert to the employer relating to the alert condition, as depicted at
block 1604. In some embodiments, providing an alert to the employer relating to the alert
condition may include providing the employer with an alert indicating that a plurality of the
employees each have health profiles that are of concern. For example, upon logging into the
health monitoring application, the employer may be provided with a homepage screen that

includes an alert relating to the alert condition.

[00201] FIG. 15 illustrates the reviewer dashboard 1500 including an alerf 1506 in
accordance with one or more embodiments of the present technique. An alert may include an
icon, text, or other information that is indicative of a plurality of employees experiencing
health characteristics, conditions, or risk that may be of concern. For example, in the
illustrated embodiment, the alert 1506 is provided in a widget of the reviewer dashboard 1500
and states, “Greater than 50% of the employees at the West facility have a body weight over
250 Ibs.” Such embodiments may provide employers with the ability to identify and remedy

health issues that may be affecting a group of employees.

[00202] It will be appreciated that méthods 900, 1400 and 1600 are exemplary
embodiments of methods that may be employed in accordance with techniques described
herein. The methods 900, 1400 and 1600 may be may be modified to facilitate variations of
its implementations and uses. The metheds 900, 1400 and 1600 may be implemented in
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software, hardware, or a combination thereof. Some or all of the methods 900, 1400 and 1600
may be implemented by one or more of the modules/applications described herein, such as
server module 810. The order of the methods 900, 1400 and 1600 may be changed, and

various elements may be added, reordered, combined, omitted, modified, etc.

[00203] In some embodiments, some or all of methods 900, 1400 and/or 1600 may be
executed by the mobile device module 308. For example, the mobile device 122 may collect
the personal profile from the employee, collect the health data 200, process the health data to
generate the health profile 1000 (e.g., the health characteristics 1002, conditions 104, risks
106 and/or plans 108), generate the health report 1010, generate the interactive health
dashboard 1012, and/or display the health report 1010 and/or the interactive health dashboard
1012 for display to the employee. As will be understood by those skilled in the art, such an
embodiment, including local execution of some or all of the methods by the mobile device

122, may help to reduce and/or eliminate the processing load on the server 104.

{00204] In the drawings and specification, there have been disclosed a typical preferred
embodiment of the invention, and although specific terms are employed, the terms are used in
a descriptive sense only and not for purposes of limitation. The invention has been described
in considerable detail with specific reference to these illustrated embodiments. It will be
apparent, however, that various modifications and changes can be made within the scope

of the invention as defined in the appended claims.

[00205]  As used throughout this application, the word “may” is used in a permissive sense
- (i.e., meaning having the potential to), rather than the mandatory sense (i.e., meaning must).
The words “include”, “including”, and “includes” mean including, but not limited to. As used
throughout this application, the singular forms “a”, “an” and “the” include plural referents
unless the content clearly indicatcé otherwise. Thus, for example, reference to “an element”
may include a combination of two or more elements. Unless specifically stated otherwise, as
apparent from the discussion, it is appreciated that throughout this specification discussions
utilizing terms such as “processing”, “computing”, “calculating”, “determining” or the like
refer to actions or processes of a specific apparatus, such as a special purpose computer or a
similar special purpose electronic processing/computing device. In the context of this
specification, a special purpose computer or a similar special purpose electronic

processing/computing device is capable of manipulating 6r transforming signals, typically
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represented as physical electronic or magnetic quantities within memories, registers, or other
information storage devices, transmission devices, or display devices of the special purpose

computer or similar special purpose electronic processing/computing device.

{00206] The techniques described herein may include or otherwise be used in conjunction
with techniques described in U.S. Patent Application No. 13/540,300 filed on July 2, 2012
and fitled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR MONITORING HEALTH OF EMPLOYEES USING MOBILE
DEVICES”, U.S. Provisional Patent Application No, 61/664,387 filed on June 26, 2012 and
titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR MONITORING HEALTH OF EMPLOYEES USING MOBILE
DEVICES”, U.S. Provisional Patent Application No. 61/504,638 filed on July 5, 2011 and
titled “SYSTEM, COMPUTER PROGRAM PRODUCT AND COMPUTER-
IMPLEMENT"ED METHOD FOR IMPROVING AND MONITORING THE HEALTH
AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,831 filed on June 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application
No. 61/659,790 filed on Juné 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
COGNITIVE AND EMOTIVE HEALTH OF EMPLOYEES”, U.S. Provisional Patent
Application No. 61/659,796 filed on June 14, 2012 and titled. “COMPUTER MOUSE
SYSTEM AND ASSOCIATED, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITCRING AND IMPROVING HEALTH AND
PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,800
filed on June 14, 2012 and titled “CHAIR PAD SYSTEM AND ASSOCIATED,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”,
U.S. Provisional Patent Application No. 61/659,807 filed on June 14, 2012 and titled
“FLOOR MAT SYSTEM' AND ASSOCIATED, COMPUTER MEDIUM AND
COMPUTER—MLEMENTED METHODS FOR MONITORING AND IMPROVING
HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application
No. 61/659,810 filed on June 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND
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COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND L\/[PROVING
BIOMETRIC HEALTH OF EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,818 filed on June 14, 2012 end titled “SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
BIOMECHANICAL HEALTH OF EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,824 filed on June 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR COACHING EMPLOYEES BASED
UPON MONITORED HEALTH CONDITIONS USING AN AVATAR”, U.S. Provisional
Patent Application No. 61/664,399 filed on June 26, 2012 ahd titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
PROVIDING HEALTH INFORMATION TO EMPLOYEES VIA AUGMENTED
REALITY DISPLAY”, and U.S, Provisional Patent Application No. 61/664.414 filed on June
26, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING HEALTH AND ERGONOMIC

STATUS OF DRIVERS OF VEHICLES", the disclosures of which may be referred to

for further details.

[00207] In this patent, certain U.S. patents, U.S. patent applications, or other materials
(e.g., articles) have been incorporated by reference. The text of such U.S. patents, U.S. patent
applications, and other materials is, however, only incorporated by reference to the extent that
no conflict exists between such material and the staiements and drawings set forth herein. In
the event of such conflict, any such conflicting text in such incorporated by reference U.S.
patents, 1J.S. patent applications, and other materials is speciﬁcallly not incorporated by

reference in this patent.
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WHAT IS CLAIMED IS:

1. A system to monitor health of an employee in a work environment, the system

comprising:
a communications network;

a health database connected to the communications network, the database storing health

information for one or more employees;

a set of one or more health sensors configured to sense health characteristics of the
employee, and to output health sensor data corresponding to the health
characteristics sensed by the set of one or more health sensors, the set of one or

more health sensors comprising:
a pair of work gloves comprising:

hand force sensors comprising a right hand force sensor located in a right
work glove of the pair of work gloves to be worn on a right hand of
the employee and a left hand force sensor located in a left work
glove of the pair of work gloves to be worn on a left hand of the
employee, the right hand force sensor configured to sense a force at
the right hand of the employee, the left hand force sensor configured
to sense a force at the left hand of the employee, and the hand force
sensors configured to output hand force data indicative of the force
at the right hand of the employee sensed and the force at the left

hand of the employee sensed; and

hand position sensors comprising a right hand position sensor located in the
right work glove and a left hand position sensor located in the left
work glove of the pair of work gloves, the right hand position sensor

configured to sense a position of the right hand of the employee, the
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left hand position sensor configured to sense a position of the left
hand of the employee, and the hand position sensors configured to
output hand position data indicative of the position of the right hand
of the employee sensed and the position of the left hand of the

employee sensed; and

a pair of work footwear comprising:

foot force sensors comprising a right foot force sensor located in a right

work footwear of the pair of work footwear to be worn on a right
foot of the employee and a left foot force sensor located in a left
footwear of the pair of work footwear to be worn on a left foot of
the employee, the right foot force sensor configured to sense a force
at the right foot of the employee, the left foot force sensor configured
to sense a force at the left foot of the employee, and the foot force
sensors configured to output foot force data indicative of the force
at the right foot of the employee sensed and the force at the left foot

of the employee sensed; and

foot position sensors comprising a right foot position sensor located in the

right work footwear and a left foot position sensor located in the left
work footwear of the pair of work footwear, the right foot position
sensor configured to sense a position of the right foot of the
employee, the left foot position sensor configured to sense a position
of the left foot of the employee, and the foot position sensors
configured to output foot position data indicative of the position of
the right foot of the employee sensed and the position of the left foot

of the employee sensed,

the health sensor data comprising: force data indicating a force exerted by

CA 2840871 2019-12-03

the employee, the force data comprising the hand force data and the

foot force data; and
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position data indicating a body position of the employee, the position data

comprising the hand position data and the foot position data;

a mobile communications device connected to the communications network, the mobile
communications device configured to collect the health sensor data from the set of
one or more health sensors and to output health data corresponding to the health
sensor data collected from the set of one or more health sensors, the mobile
communications device comprising at least one of the one or more health sensors
integrated therein to sense at least one biometric or biomechanic characteristic for

the employee; and
a health server connected to the communications network, the health server configured to:

receive, from the mobile communications device via the communications network,

the health data output by the mobile communications device;

determine, based on the health data received, that the employee engaged in a
physical exertion defined by the force exerted by the employee and the body

position of the employee;

compare the force exerted by the employee to a predefined threshold force to
determine that the force exerted by the employee is above the predefined
threshold force;

compare the body position of the employee to a predefined body position to
determine that the body position of the employee deviates from the

predefined body position;

determine a predicted physical injury based on the determination that the force
exerted by the employee is above the predefined threshold force and the

body position of the employee deviates from the predefined body position;

determine, based on the health data received, a health profile for the employee, the

health profile comprising one or more predicted health issues and at least
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one of health characteristics, health conditions, health risks and health plans
for the employee determined based on the health data received, wherein
each of the one or more predicted health issues comprises a health issue that
is determined, based on the health data, to be a potential health issue which
1s not being experienced by the employee at a current time, but is predicted,
based on the health data, to escalate into an actual health issue which will
be experienced by the employee at a future time, and wherein the one more

predicted health issues comprise the predicted physical injury;

update the health information stored in the health database to reflect the health

profile for the employee; and

serve, to the mobile communications device for display to the employee via a
graphical display of the mobile communications device, health report
content comprising at least one of the health characteristics, the health
conditions, the health risks and the health plans of the health profile for the

employee, and content indicative of the one or more predicted health issues;

the mobile communications device being further configured to display the health report
content, including the content indicative of the one or more predicted health issues,
such that the employee is alerted to the one or more predicted health issues via the
graphical employee interface of the mobile communications device used to collect
the health sensor data and is afforded an opportunity to address the one or more
predicted health issues prior to the one or more predicted health issues escalating

into an actual health issue.

2. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device comprises a sensor pad
comprising one or more conductive contacts configured to sense at least one biometric or
biomechanic characteristic of the employee via physical contact between skin of the employee and

the one or more conductive contacts.
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3. A system according to claim 1, wherein the mobile communication device
comprises a handheld mobile communications device, wherein the at least one of the set of one or
more health sensors integrated within the mobile communication device comprises a body fat
sensor comprising a sensor pad, wherein the sensor pad comprises two conductive contacts
physically integrated within a body of the mobile communication device and configured to be
grasped by the employee’s right and left hands during use, wherein the mobile communications
device is configured to take a resistance measurement across the two conductive contacts while
the two conductive contacts are grasped by the employee’s right and left hands such that the
resistance measurement is indicative of a body fat of the employee across the employee’s right and
left hands, and wherein the health sensor data collected by the mobile communications device

comprises body fat data indicative of the resistance measurement.

4. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device comprises a body temperature
sensor comprising a sensor pad, wherein the sensor pad comprises a conductive contact configured
to contact the employee’s hand during use, wherein the mobile communications device is
configured to take a temperature measurement from the conductive contact while the conductive
contact is grasped by the employee’s hand such that the temperature measurement is indicative of
a body temperature of the employee, and wherein the health sensor data collected by the mobile

communications device comprises temperature data indicative of the temperature measurement.

5. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device comprises a sensor screen
configured to sense at least one biometric or biomechanic characteristic of the employee via

physical contact between skin of the employee and the sensor screen.

6. A system according to claim 5, wherein the sever is configured to verify the
employee’s identity, wherein the sensor screen comprises a touch screen configured collect at least
one of a finger print and a hand print of the employee by way of contact of the employee’s finger
or hand with the screen, and wherein the employee’s identify is verified based on the at least one

of a finger print and hand print collected via the touch screen of the mobile communication device.
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7. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device cofnprises a temperature sensor
comprising a thermal imaging camera configured to acquire thermal image data indicative of the
body temperature of the employee, and wherein the health sensor data collected by the mobile
communications device comprises temperature data corresponding to the thermal image data

indicative of the body temperature of the employee.

8. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device comprises a temperature sensor
comprising an infrared (IR) sensor configured to acquire IR data indicative of the body temperature
of the employee, and wherein the health sensor data collected by the mobile communications
device comprises temperature data corresponding to the IR data indicative of the body temperature

of the employee.

9. A system according to claim 1, wherein the at least one of the set of one or more
health sensors integrated within the mobile communication device comprises a position sensor
comprising a camera configured to acquire image data indicative of the body position of the
employee, and wherein the health sensor data collected by the mobile communications device
comprises position data corresponding to the image data indicative of the body position of the

employee.

10. A system according to claim 1, wherein the one or more health sensors comprises

remote sensors in communication with the mobile communication device,
and configured to transmit, to the mobile communications device, the health sensor data.

11. A system according to claim 10, wherein the remote sensors are configured to
transmit, to the mobile communications device, the health sensor data via a wireless connection

between the at least one or more remote sensors and the mobile communications device.
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12. A system according to claim 1, wherein the health profile comprises at least one of
a body temperature, a body weight, a body fat, a heart rate, a blood pressure, a blood oxygenation
level, a respiration rate, brain activity, the body position, eye movement, and the physical exertion

for the employee determined based on the health data received.

13. A system according to claim 1, wherein the health profile comprises at least one of
a risk of obesity, a risk of injury, a risk of diabetes, a risk of infection, a risk of inflammation, a
risk of circulation problems, a risk of cardio vascular disease, a risk of cardio vascular accidents,
arisk of illness, a risk of asthma, a risk of allergies, a risk of bronchitis, a risk of musculoskeletal
syndrome, a risk of carpal tunnel syndrome, a risk of epicondylitis, a risk of rotator cuff injury, a

risk of eye disease, and a risk of physical fatigue determined based on the health data received.

14. A system according to claim 1, wherein the mobile communications device

comprises at least one of a cellular phone, a personal digital assistant (PDA), and tablet computer.

15. A non-transitory computer readable storage medium comprising program
instructions for monitoring health of an employee in a work environment, the computer program

instructions being executable by a computer processor to cause the steps of:

receiving, via a communications network, health data output by a mobile communications
device, the mobile communications device connected to the communications
network, the mobile communications device configured to collect, from a set of one
or more health sensors configured to sense health characteristics of the employee
and to output health sensor data corresponding to the health characteristics sensed
by the set of one or more health sensors, the health sensor data , the mobile
communications device configured to output health data corresponding to the
health sensor data collected from the set of one or more health sensors, the mobile
communications device comprising at least one of the one or more health sensors
integrated therein to sense at least one biometric or biomechanic characteristic for

the employee, and the set of one or more health sensors comprising:
a pair of work gloves comprising:

hand force sensors comprising a right hand force sensor located in a right

work glove of the pair of work gloves worn on a right hand of the
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employee and a left hand force sensor located in a left work glove
of the pair of work gloves worn on a left hand of the employee, the
right hand force sensor configured to sense a force at the right hand
of the employee, the left hand force sensor configured to sense a
force at the left hand of the employee, and the hand force sensors
configured to output hand force data indicative of the force at the
right hand of the employee sensed and the force at the left hand of

the employee sensed; and

hand position sensors comprising a right hand position sensor located in the
right work glove and a left hand position sensor located in the left
work glove of the pair of work gloves, the right hand position sensor
configured to sense a position of the right hand of the employee, the
left hand position sensor configured to sense a position of the left
hand of the employee, and the hand position sensors configured to
output hand position data indicative of the position of the right hand
of the employee sensed and the position of the left hand of the

employee sensed; and
a pair of work footwear comprising:

foot force sensors comprising a right foot force sensor located in a right
work footwear of the pair of work footwear worn on a right foot of
the employee and a left foot force sensor located in a left footwear
of the pair of work footwear worn on a left foot of the employee, the
right foot force sensor configured to sense a force at the right foot
of the employee, the left foot force sensor configured to sense a force
at the left foot of the employee, and the foot force sensors configured
to output foot force data indicative of the force at the right foot of
the employee sensed and the force at the left foot of the employee

sensed; and

foot position sensors comprising a right foot position sensor located in the

right work footwear and a left foot position sensor located in the left
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work footwear of the pair of work footwear, the right foot position
sensor configured to sense a position of the right foot of the
employee, the left foot position sensor configured to sense a position
of the left foot of the employee, and the foot position sensors
configured to output foot position data indicative of the position of
the right foot of the employee sensed and the position of the left foot

of the employee sensed,
the health sensor data comprising:

force data indicating a force exerted by the employee, the force data

comprising the hand force data and the foot force data; and

position data indicating a body position of the employee, the position data

comprising the hand position data and the foot position data,

determining, based on the health data received, that the employee engaged in a physical
exertion defined by the force exerted by the employee and the body position of the

employee;

comparing the force exerted by the employee to a predefined threshold force to determine

that the force exerted by the employee is above the predefined threshold force;

comparing the body position of the employee to a predefined body position to determine

that the body position of the employee deviates from the predefined body position;

determining a predicted physical injury based on the determination that the force exerted
by the employee is above the predefined threshold force and the body position of

the employee deviates from the predefined body position;

determining, based on the received health data, a health profile for the employee, the health
profile comprising one or more predicted health issues and at least one of
health characteristics, health conditions, health risks and health plans for the
employee determined based on the received health data, wherein each of the
one or more predicted health issues comprises a health issue that is
determined, based on the health data, to be a potential health issue which is

not being experienced by the employee at a current time, but is predicted,
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based on the health data, to escalate into an actual health issue which will
be experienced by the employee at a future time, and wherein the one more

predicted health issues comprise the predicted physical injury;

updating health information stored in a health database to reflect the health profile for the

employee; and

serving, to the mobile communications device for display to the employee via a graphical
display of the mobile communications device, health report content comprising at
least one of the health characteristics, the health conditions, the health risks and the
health plans of the health profile for the employee, and content indicative of the one
or more predicted health issues such that the employee is alerted to the one or more
predicted health issues via the graphical user interface of the mobile
communications device used to collect the health sensor data and is afforded an
opportunity to address the one or more predicted health issues prior to the one or

more predicted health issues escalating into an actual health issue.
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BODY FAT: 25% 1 104 1 108 _
BMI: 28 ’ EDIT ACTIVITES [~_ 1914
RHR: 65 -
RR: 22 bpm “}\
- EXIT
1234
1216 —|LEDIT TEST RESULTS |
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