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Description

RELATED APPLICATIONS

[0001] Related applications: "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 COMPU-
TER-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-IMPLEMENTED 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 June 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 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 OF EMPLOYEES", U.S. Provisional
Patent Application No. 61/659,807 filed on June 14, 2012 and titled "FLOOR MAT SYSTEM AND ASSOCIATED, COM-
PUTER 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 MON-
ITORING 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".

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 a rapid rise in employee healthcare costs. Many human resource ("HR") executives consider
presenteeism a 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% of HR managers found it to be a
problem 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 work 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
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due to their size and complexity. Thus, existing health programs may require the employee to take time out of their day
to attend a health test, 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

[0005] Applicant has recognized several shortcomings 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 programs 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, employees may decide to forgo a health program in view
of the time and effort required to engage in health tests at a testing facility. Moreover, 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 example, semi-annual tests 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
to communicate the determined health profile and associated information.
[0006] In some embodiments, provided is a system to monitor 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 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 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 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
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network and being configured to receive, via the communications network, health data output by the mobile communi-
cations device, determine, 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, 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 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 including 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
integrated 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 employee and the sensor screen.
[0011] 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
being 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 indicative 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 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 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 data, position data, and image data.
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[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
fat, 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 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 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 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 char-
acteristics of the employee and biomechanic sensors configured to sense biomechanic characteristics of the employee.
The system including a 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 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 worn 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 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 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
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 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 commu-
nications 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 employee 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 alerted 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 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 being connected to the communications network,
being configured to collect the health data from a set of one or more health sensors and output health data corresponding
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to the health data collected from the 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 sensors configured to 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 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 employee, 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 char-
acteristics 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 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 deter-
mined based at least in part on the health data collected. The method including 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 communications 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.
[0029] Accordingly, as described herein below, embodiments of the system, computer program instructions and as-
sociated computer-implemented methods allow for monitoring of the employee’s health using mobile devices. The
inventiion is defined by the appended claims.

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
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of this specification.

FIG. 1 is a block diagram that illustrates an employee heath monitoring system in accordance with one more
embodiments of the present invention.
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.
FIG. 3 is a block diagram that illustrates components of a mobile device in accordance with one or more embodiments
of the present invention.
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.
FIG. 5 illustrates a mobile device including a plurality of sensors integrated therein in accordance with one or more
embodiments of the present invention.
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.
FIG. 7 is a flowchart that illustrates a method of collecting health data in accordance with one or more embodiments
of the present invention.
FIG. 8 is a block diagram illustrating components of a server in accordance with one or more embodiments of the
present invention.
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.
FIG. 10 is a block diagram that illustrates dataflow within the system in accordance with one or more embodiments
of the present invention.
FIG. 11 illustrates an exemplary health report in accordance with one or more embodiments of the present invention.
FIG. 12 is a screen-shot of an exemplary interactive health dashboard in accordance with one or more embodiments
of the present invention.
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.
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.
FIG. 15 illustrates an exemplary reviewer interactive health dashboard in accordance with one or more embodiments
of the present invention.
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

[0031] 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.
[0032] In some embodiments, provided is a mobile employee health monitoring system that provides for monitoring
of an employee’s health, that provides feedback to the employee 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 may enable monitoring of the employee’s health
in their office, at a remote worksite and while traveling there between.
[0033] 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 environment. In some embodiments, various monitoring
devices (e.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, neural activity, emotions, thoughts, facial movements/expressions, motor skills, phys-
ical exertion, and the like.
[0034] 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,
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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 (e.g., via Bluetooth
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 health. In some embodiments, for
example, the health data may be used to generate a health profile/report for the employee.
[0035] 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 problems, cardiovascular disease, cardiovascular accidents (e.g., stroke or heart attack),
back injury, eye disease, depression, fatigue, and/or 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 period. In some embodiments, an alert may be
provided to the employee to make them aware of the predictions/risks. For example, the employee may be presented
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 example, 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.
[0036] 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 plans may be logged over time to generate a
health profile for the employee.
[0037] 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 manually 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.
[0038] 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 some embodiments, the health report is accessible by the employee 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 monitor 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.
[0039] In some embodiments, the health monitoring system monitors the health profile information to identify whether
the employee is experiencing a health crisis (e.g., a stroke or heart attack) and, in the instance the employee is experi-
encing 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 system may forward an
alert to emergency response personnel (e.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.
[0040] Embodiments of the health monitoring system may provide a work environment that promotes employee in-
volvement 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
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health goals.
[0041] FIG. 1 is a block diagram that illustrates an employee heath monitoring 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 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 system 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.
[0042] 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 area ("WAN"), a wireless local area network ("WLAN"), a cellular
communications network, and/or the like. In some embodiments, network 118 may include a single network or combination
of networks. For example, employee 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,
the employee mobile 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.
[0043] 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.
[0044] 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
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 relating 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/man-
ufacturing line, or the like), and/or when they are traveling (e.g. traveling between worksites, driving a delivery truck,
and/or the like).
[0045] 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 employee 126 has
an employee workstation 103a in a 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) 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, a PDA 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 located at the workstation 103a (e.g., traveling or working offsite).
[0046] 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 bio-
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mechanic aspects of the employee’s health, such as one or more of body position, posture, muscle tension, eye fatigue,
facial expression, motor skills, and/or 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.
[0047] As discussed in more detail below, in some embodiments, the mobile device 122 may provide for 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 determining that employee’s health data needs to be
collected (e.g., based 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 measure-
ments) 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 communicatively 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.
[0048] 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 embodiments of the present invention. In some embodiments the
mobile health monitoring system 102 includes the employee’s mobile device 122 communicatively coupled to one or
more of the sensors 120 for collecting employee health data 200. For example, the employee’s mobile device 102 may
be communicatively coupled to one or more temperature sensors (e.g., thermocouples, 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 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, collected from the corresponding sensors 120.
The health data 200 may be provided to the server 104 for use in monitoring the employee’s health.
[0049] In some embodiments, the mobile device 122 may be communicatively 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 embodiments, the mobile device 122 may be com-
municatively 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 (e.g., 200a-200j) may be transmitted from the sensors 120
to the mobile device 122 via the wired or wireless connection. In some embodiments, the health 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 memory stick and may be uploaded from the USB memory
stick to another 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.
[0050] 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.
[0051] 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), synchronous
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., meth-
ods/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.
[0052] The processor 302 may be any suitable processor capable of executing/performing program instructions. The
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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.
[0053] The I/O interface 304 may provide an interface for connection of one or more I/O devices to the mobile device
122. I/O devices may include integrated I/O components (e.g., buttons, microphone, speaker, graphical display (e.g., a
touch screen), cameras, 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 I/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 I/O interface
via wireless connection to the network 118. In 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 meas-
urement (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 embodi-
ments, 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.
[0054] The mobile device 122 may be employed to collect health data 200 from the various sensors 120 (e.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
200a, blood condition data 200b, blood pressure data 200c, position data 200d, body fat data 200e, 3D position data
200f, 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/meas-
uring 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.
[0055] In some embodiments, the mobile device 122 may process the raw/acquired health data to generate the
corresponding processed health data. For example, where the mobile device 122 receives raw health data (e.g., tem-
perature data 200a including a voltage indicative of a sensed temperature), the mobile device 122 may process the raw
health data to generate a corresponding value (e.g., using a look-up table, equation or the like to identify a temperature
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 value) and/or the
processed health data corresponding thereto (e.g., the temperature value corresponding to the voltage value). Similar
processing may be provided for the other types of health data.
[0056] In some embodiments, the mobile device 122 may forward the health data 200 as the corresponding health
data is received. For example, the 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 memory 301 of the mobile
device 122 and may be queued-up or buffered in memory for transmission as a batch of health data 200 to server 104
at the end of the test cycle, at the regular interval, or the like.
[0057] In some embodiments, a temperature sensor 202 may include thermocouples, 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 employee’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.
[0058] In some embodiments, a blood condition sensor 204 may include pulse oximeters, blood glucose testing devices,
and/or the like. The blood condition sensor 204 may include, for example, the OctiveTech™ 300IH Pulse Oximeter
manufactured by Nellcor™ or the BCI™ 3301 Hand Held Pulse Oximeter manufactured by Smiths Medical™. During
use, the mobile 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, blood 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).
[0059] In some embodiments, a blood pressure sensor 206 may include blood pressure cuffs and/or the like. The
blood pressure sensor 206 may include, for example, the UA-789PC Extra Large Cuff sold by LifeSource™ and the
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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 200c indicative of the employee’s blood pressure (e.g., 90/60 mmHg)
sensed at the employee’s wrist/arm.
[0060] 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 122 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 (124.6 lbs.). As a further example, where load cells are positioned in the employee’s hand
wear (e.g., in the employee’s right and left work gloves) and the employee is lifting 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.
[0061] 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 right 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.
[0062] 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 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 3D 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 video image) indicative of the position (e.g., head, arm, hand,
torso, leg, and feet position and/or posture) of the employee. In some embodiments, 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 eye 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.).
[0063] 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 include
signals and/or coordinates indicative of the location of each of the positioning devices such that a location of the em-
ployee’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.
[0064] 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 sensed by the audio sensor 214. For example, where the audio sensor 214 includes a microphone, the mobile
device 122 may receive, from the audio sensor 214, audio data 200g (e.g., an audio feed) indicative of words spoken
by the employee.
[0065] 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 of breaths taken by the employee over sixty seconds (e.g., 15 breaths per minute).
[0066] 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 electroencephalog-
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raphy ("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 spontaneous 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 neuro-signais
(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.), thoughts (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 receive, from the neural sensors 218, neural data 200i indicative of the sensed neuro-signals.
[0067] 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 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")).
[0068] In some embodiments, 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 apparel, such as their clothing (e.g., shirt and pants, gloves, etc.), footwear (e.g.,
work boots), head wear (e.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.
[0069] FIG. 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 suitable locations such as
the employee’s hand, wrist, arms, back, head, feet and/or the like.
[0070] 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.
[0071] 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 embod-
iments, the blood pressure cuff 410 may be integrated into a sleeve 412 of the employee’s shirt. Other embodiments
may include any number of blood pressure sensors provided in any number of suitable locations such as the employee’s
upper-arm and/or the like.
[0072] 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 within the palm portion of the work gloves 408 worn by
the employee. Such force transducers 214 may enable a determination of a force exerted by the employee’s hands
(e.g., while lifting 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 area and/or the like.
[0073] 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.
[0074] 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 knee 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.
[0075] In some embodiments, an audio sensor 214 is provided near the employee’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
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may include any number of audio sensor sensors provided in any number of suitable locations.
[0076] 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 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.
[0077] 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.
[0078] In some embodiments, a heart rate sensor 220 is disposed about the employee’s chest. For example, the heart
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 contacts for sensing the employee’s heart rate. Other embodiments may include any number
of heart rate sensors provided in any number of suitable locations,
[0079] 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 embod-
iments, 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.
[0080] 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 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 corresponding body fat data 200e may be provided to the mobile device controller 300.
[0081] 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 used for verifying the identity
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.
[0082] In some embodiments, 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.
[0083] In some embodiments, 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 fingertip on the pulse oximeter 526 such that the pulse
oximeter senses the employee’s blood oxygenation or similar characteristics and provides corresponding blood condition
data 200b to the mobile device controller 300.
[0084] 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 three-dimensional
video image) indicative of the position (e.g., head, arm, hand, torso, leg, and feet position and/or posture) of the employee
to the mobile device controller 300.
[0085] 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.
[0086] FIG. 6 is a block diagram that 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,
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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 controller 300 may employ one
or more of the integrated 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 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 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 to 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 contacts 522 to determine a resistance (R) across the contacts 522 that is
indicative of the body fat for the employee. 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.
[0087] In some embodiments, the wireless 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 cellular/WLAN 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.
[0088] FIG. 7 is a flowchart that illustrates a method 700 of collecting health data 200 (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) 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.
[0089] Method 700 may include monitoring the need for health data 200, as depicted at block 702. In some embodi-
ments, monitoring 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 (e.g., via a user request to start
a health test).
[0090] In some embodiments, the need for health data 200 may be identified based on a corresponding health mon-
itoring 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 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, and so forth. It will be appreciated
that these test schedules are exemplary, and other embodiments may include any suitable test schedule.
[0091] 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.
[0092] Where it is determined that health data 200 is needed, 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
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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). Similar techniques 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 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, from the 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 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 of the mobile health monitoring system 102, in a similar manner.
[0093] 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.
[0094] Method 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.
[0095] 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.
[0096] In some embodiments, after transmitting 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.
[0097] It will be appreciated that the method 700 is an exemplary embodiment of methods 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 thereof. Some
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,
combined, omitted, modified, etc.
[0098] 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 entities, such as the mobile device 122, the employee
computer 130, the employer workstation 103b, remote workstation 112, and/or the like. For example, the server 104
may cause the execution of remote applications/processes (e.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.
[0099] 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 server 104. The file server 106 may execute a database management system, e.g.
a set of software programs that controls the organization, storage, management, and retrieval of data in the database(s)
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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 embod-
iments, a database server can be used to store the database(s) 108 instead of or in addition to file server 106.
[0100] The mobile device 122, the employee computer 130, the employer workstation 103b, and/or the remote work-
station 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 103b, 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 employee computer 126, the employer
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.
[0101] 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 experiencing similar
symptoms indicative of a group wide health concern (e.g., a high percentage of employees at a given facility have
developed asthma, chronic obstructive pulmonary disease ("COPD"), or other chronic condition) via an interactive health
dashboard.
[0102] FIG. 8 is a block 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 in-
put/output (I/O) interface 806.
[0103] The memory 802 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), 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 computer 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.
[0104] The processor 804 may be any suitable processor capable of executing/performing program instructions. 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 manufac-
tured by Intel Corporation, AMD Opteron™ multicore processors 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).
[0105] The I/O interface 806 may provide an interface for connection of one or more I/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,
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the employee computer 130, the employer workstation 103b, the sensors 120, and/or the like. The I/O devices may be
communicatively coupled to the I/O interface 806 via a wired or wireless connection.
[0106] 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.
[0107] 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 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 the employee via the various sensors 120 of the 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 data for the
employee via other sources, such as the sensors 128 of the employee workstation 103a.
[0108] 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 monitoring 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,
[0109] 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 example, 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 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 server 104 for use in monitoring
the employee’s health.
[0110] 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 routine 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 terminate collection and forwarding of the health data 200 to server 104. In such
an embodiment, the 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 6pm, 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).
[0111] In some embodiments, the server 104 initiates a health test based on an external request/event, such as a
request generated by a user. For example, 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).
[0112] In some embodiments, the health data 200 for one or more 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 historical health data 200 (e.g., health data 200 collected more than a minute, hour, day, week, moth,
year, or the like prior). In some embodiments, the health information 109 for the employee includes a record/log of the
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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 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.
[0113] 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.
[0114] 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.,
biometric 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 1002a 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, etc.) 1015, respiration rate 1016, neu-
ral/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.
[0115] 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 200c
indicative of twenty heart beats over fifteen 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 and/or processed
in a similar manner to determine values for some or all the other health characteristics 1002 (e.g., based on received
values, data sets, and/or the like).
[0116] In some embodiments, 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 lbs.) the forces may be added together to determine a body weight for the employee of about
56.5 kg (124.6 lbs.).
[0117] In some embodiments, the body fat 1012 is based on body fat data 200e 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 include
a body fat percentage which is determined as the total weight of the person’s fat divided by the person’s weight.
[0118] In some embodiments, the heart rate 1013 is based on heart rate data 200j 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 the blood pressure sensors 206. For example, the heart rate 1013 may be
determined using the rate of pulsations of blood pressure which may correspond to the heart rate.
[0119] 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
200c 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).
[0120] 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.
[0121] 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 respiration sensor 216 over a given period of time. For example, where the respiration data 200h
indicates that the employee has taken four breaths in fifteen seconds, the employees respiration rate 1016 may be
determined as sixteen breaths per minute (Vf).
[0122] In some embodiments, the brain activity 1017 is based on neural data 200i collected via one or more of the
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neural sensors 218. In some embodiments, the brain activity 1017 includes a log of neuro-signals (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 (e.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).
[0123] 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 camera 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 approximately equal to the employee’s body weight is sensed by the force transducers 414.
[0124] 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.
[0125] 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 profile 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 conditions 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") 1035, 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 fatigue level 1044,
facial movements 1045, motor functions (e.g., gestures) 1046, and/or the like for the employee.
[0126] In some embodiments a health condition 1004 may be determined 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 thoughts 1037 may be based
on the employee’s brain activity 1017. Posture 1040 and muscle tension 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,
eye 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 based on the observed eye movement 1021 of the employee. Facial movements 1045 and/or motor
functions 1046 may be determined based on the brain activity 1017.
[0127] The BMI 1030 may be the individual’s body mass (m) divided by the square of their height (h). In some em-
bodiments, BMI 1030 is determined using the following equation: 

[0128] 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).
[0129] 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.
[0130] In some embodiments, the fitness level 1032 is indicative of the employee’s body’s ability to withstand a physical
workload and/or recover 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.
[0131] 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 heart rate (HR)
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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: 

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": 

[0132] 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 employee 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,
e.g., whether the employee has reached their target heart rate 1035 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, or obesity via the health dashboard 1012, the health report 1010 and/or the like.
[0133] 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 prede-
termined 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 matching 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.
[0134] 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 hips 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 employee, relative to the ideal body position may be determined and the posture 1040
may indicate, a percentage deviation of 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.).
[0135] 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
have 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 estimate of the employee’s muscle
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tension 1041 using known techniques.
[0136] 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 position (e.g., the display screen of the mobile device 122) for an extended period (e.g., over twenty minutes).
[0137] Although the illustrated embodiment includes exemplary 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.
[0138] 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 the health conditions 1004, the health characteristics 1002 and/or the collected health
data 200. For example, the server 104 may process the health conditions 1004, the health characteristics 1002 and/or
the collected health data 200 using predictive analysis to extrapolate various biometric health risks 1006a and/or bio-
mechanic health risks 1006b for the employee (i.e., 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 1052, risk of infection 1053, risk of inflammation 1054, risk of circulation
problems 1055, risk of cardiovascular disease 1056, risk of a cardiovascular accidents (e.g., stroke) 1057, risk of illness
(e.g., the flu) 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.e., tennis/golfer’s elbow) 1067, risk of a rotator cuff
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.
[0139] 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 on 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.
[0140] 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 time 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.
[0141] In some embodiments, it may be determined that the employee is at risk of having or already has the flu or
other illness if the employee has one or more of a body temperature 1010 over 38oC (101oF), a respiratory rate 1033
greater than 20 respirations per minute, and a heart rate 1013 greater than 100 BPM.
[0142] In some embodiments, it may be determined that the employee is at risk for inflammation where, for example,
the employee’s blood pressure 1014 is elevated, the employee’s heart rate 1013 is irregular and/or the body temperature
1010 is elevated above normal (e.g., above 37oC (98.6oF)).
[0143] In some embodiments, it may be determined that the employee is at risk for circulation problems where, for
example, the employee 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).
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[0144] 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.
[0145] In some embodiments, it may be determined that an employee is at risk for physical fatigue where, for example,
the employee’s motor functions 1046 are below their normal level. For example, the 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.
[0146] 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 lbs.)) using poor posture/ body position (e.g., bending at the back as opposed to
the knees).
[0147] 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 embod-
iment 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.
[0148] 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 of health goals (e.g., lose ten pounds, reduce calorie intake to two-thousand calories per day, etc.),
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.
[0149] 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 differ-
ence between the current and ideal health characteristics/conditions/risks is used to identify or generate a corresponding
health plan 1008.
[0150] 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 based 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 health activities 1106 may correspond to activity entries
by the employee, as discussed in more detail below.
[0151] 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) for 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.
[0152] In some embodiments, the health profile 1000 may be communicated via an interactive interface. For example,
the server 104 may serve, 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
(e.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.
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[0153] 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.
[0154] In some embodiments, health information is provided for review via an employee 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, etc.) for the employee, 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.
[0155] 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 ID, 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 ID,
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 discussed in more detail below). In 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.
[0156] 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") 1020 is served by the server 104 to a client device for display to the user. For example,
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.
[0157] 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 report 1202 and/or a
second display portion including a health status widget 1204.
[0158] 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 employee to proactively respond to predicted health issues
and/or associated health risks before they escalate into actual health conditions. The logged health activities 1106
corresponding to activity entries by the employee, as discussed in more detail below.
[0159] In some embodiments, the user can interact with the displayed 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 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.
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[0160] 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
employee. For example, as depicted, the health summary 1220 may include a listing of various health characteris-
tics/conditions accompanied by a status of "OK" of "Alert" 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/condi-
tions/risks that may require attention.
[0161] In some embodiments, the health status widget 1204 includes graphical 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 employee’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 expression 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.
[0162] In some embodiments, the health status widget 1204 may provide an indication of current health conditions
that justify an alert and/or may need to be addressed by the employee. For example, the health status widget 1204 may
include a health alert section 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.
[0163] The health status avatar 1226 may include a graphical depiction of the employee’s current health, In some
embodiments, the health status 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 health 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 the like. For example, in response to a determination that the employee’s eyes
are fatigued, the health alert section 1224 may include an icon at the eyes of the avatar 1226 accompanied by an alert
message 1228 stating, "Your eyes are fatigued".
[0164] 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 150/70mmHg), 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).
[0165] In some embodiments, the interactive health dashboard may provide coaching to the user. For example, upon
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 example, the coaching avatar 1234 may give the user suggestions, such as "Your blood pressure is
high, try walking twenty minutes per day to reduce your blood pressure".
[0166] 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.
[0167] 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.
[0168] 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 home screen 1300 including the health status
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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 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, including the health status widget 1204, is displayed in response to
the user selecting the "EXIT" button 1234.
[0169] In some embodiments, the health status widget 1204 may enable the user to initiate a health test of the employee.
For example, 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.
[0170] 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 200j). 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.
[0171] 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.
[0172] 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.
[0173] In some embodiments, the method 1400 may include determining whether an alert condition exists, as depicted
at block 1408, and, if it 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).
[0174] 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).
[0175] In some embodiments, the determination of whether an employee is experiencing an alert condition is based
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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 expe-
riencing 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 oxygen-
ation) 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 to it being sent. Such an option may
enable the employee to inhibit false alerts from being transmitted.
[0176] In some embodiments, the 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 from each 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, iterations of health testing may continue for one minute,
five minutes, one hour, eight hours, or the like.
[0177] 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 to any variety 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 automatically 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.
[0178] 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 enables them to review health information for a
particular employee, initiate health tests, and/or review health information for groups of employees (e.g., employees
working at a particular worksite, facility, region, division, team, or the like). In some embodiments, access to such an
interactive health dashboard that enables review of health information for persons other than the current user is controlled
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 dash-
board) that enables selection of various employees and/or groups of employees to review.
[0179] 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 permission to review a set 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 the 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 even 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 employees’ progress with regard to health plans, to
ensure employees are engaging with the health monitoring system/application, and/or the like.
[0180] 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,
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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 report 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 may 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 high 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 employee health may enable the employer to take steps to improve employee health,
which may, in turn, increase the employee’s productivity.
[0181] In some embodiments, the system 100 may identify whether or not a group of employees appears to be
experiencing 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.
[0182] 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 block 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 lbs.). In some embodiments, monitoring health
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.
[0183] Method 1600 may include determining whether an alert condition exists (e.g., based on the review of the health
profile data for the plurality of employees), as depicted at block 1602. In some embodiments, 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 lbs.) is 50%, it may be determined that an alert
condition exists if greater than 50% of the group of employees has a body weight above 113kg (250 lbs.). As a further
example, where a threshold average body weight for a group of employees is 113kg (250 lbs.), it may be determined
that an alert condition exists if the average body weight for the group of employees 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 employer to proactively
respond to predicted health issues 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 dietary program and/or an exercise program for the employees at the facility to
help prevent the employees from becoming obese.
[0184] 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.
[0185] FIG. 15 illustrates the reviewer dashboard 1500 including an alert 1506 in accordance with one or more em-
bodiments 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 lbs." Such embodiments may provide employers with
the ability to identify and remedy health issues that may be affecting a group of employees.
[0186] It will be appreciated that methods 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 methods 900, 1400 and 1600 may be implemented in software,
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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.
[0187] 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.
[0188] 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 embodi-
ments.
[0189] 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 indicates 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 or transforming
signals, typically 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.

Claims

1. A system for monitoring the health of an employee, the system 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;
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;

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;
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
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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;

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, the one or more health sensors configured to output health data corresponding
to characteristics sensed by the sensor, the one or more health sensors comprising 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, wherein the set of one or more health sensors comprises
the hand force sensors, the hand position sensors, the foot force sensors, and the foot position sensors, and
the output health 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; and

a 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, the mobile communications
device being configured to:

collect the health data from the set of one or more health sensors, wherein the health data collected is used
to determine 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 at least in part on the health data collected, 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,
based on the health data, to escalate into an actual health issue which will be experienced by the employee
at a future time, wherein the one or more predicted health issues comprises a predicted physical injury
based on a determination that the force exerted by the employee is above a predefined threshold force and
the body position of the employee deviates from a predefined body position; and
display, via a graphical user interface of the mobile communications device, a health report 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 determined based at least in part on the health data collected, the displayed
health report comprising content indicative of the one or more predicted health issues to alert the employee
to the one or more predicted health issues via the graphical user interface of the mobile communications
device.

2. A system according to claim 1, further comprising:

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

receive, from the mobile communications device via the communications network, the health data;
determine, based at least in part on the health data received from the mobile communications device, the
health profile comprising the one or more predicted health issues; and
serve, to the mobile communications device for display via the graphical display of the mobile communi-
cations device, the health report content.

3. A system according to either of claims 1 or 2, wherein one or more of the set of one or more health sensors is located
in at least one of a safety helmet, or work clothing worn by the employee while the employee is engaged in their
work duties.

4. A system according to any of claims 1-3,
wherein the at least one of the one or more health sensors integrated with 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
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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 data collected by the mobile communications device comprises body fat data
indicative of the resistance measurement.

5. A system according to any of claims 1-4, wherein the at least one of the one or more health sensors integrated with
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 em-
ployee’s hand such that the temperature measurement is indicative of a body temperature of the employee, and
wherein the health data collected by the mobile communications device comprises temperature data indicative of
the temperature measurement.

6. A system according to any of claims 1-5, wherein the at least one of the one or more health sensors integrated with
the mobile communication device comprises a temperature sensor comprising of
an infrared (IR) sensor configured to acquire IR data indicative of the body temperature of the employee, and wherein
the health data collected by the mobile communications device comprises temperature data corresponding to the
IR data indicative of the body temperature of the employee.

7. A system according to any of claims 1-6, wherein one or more of the health sensors comprise at least one or more
remote sensors in wireless communication with the mobile communications device.

8. A system according to claim 7, wherein the at least one or more of the remote sensors are configured to transmit,
to the mobile communications device, respective health data via a wireless connection between the at least one or
more remote sensors and the mobile communications device.

9. A system according to any of claims 1-8, wherein the mobile communications device comprises at least one of a
cellular phone, a personal digital assistant (PDA), and tablet computer.

10. A computer implemented method for monitoring the health of an employee, the method comprising:

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 heath sensors, the one or more health sensors comprising at
least one or more biometric sensors configured to sense biometric characteristics of the employee and bio-
mechanic sensors configured to sense biomechanic characteristics of the employee, at least one of the one or
more health sensors integrated within a mobile communications device, 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 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:
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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 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, and

the health 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 health data collected, 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 at least in part on the health data collected, 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, based on the health data, to escalate into an actual health issue which will be experienced by the
employee at a future time, wherein the one or more predicted health issues comprises the predicted physical
injury; and
displaying, via a graphical user interface of the mobile communications device, a health report 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 determined based at least in part on the health data collected, the displayed health
report comprising content indicative of the one or more predicted health issues to alert the employee to the one
or more predicted health issues via the graphical user interface of the mobile communications device.

11. A computer implemented method according to claims 10, wherein the collecting health data from the set of one or
more health sensors provided on or near the employee while the employee is engaged in their work duties comprises
collecting, via a wireless connection between the at least one or more sensors and the mobile communications
device, health data from the set of one or more health sensors provided on or near the employee while the employee
is engaged in their work duties.

12. A computer implemented method according to any one of claims 10-11, the method further comprising:

transmitting, to a health server via a communications network, the health data, the health server configured to
perform determining, based at least in part on the health data transmitted, the health profile comprising the one
or more predicted health issues; and
receiving, from the health server via the communications network, the health report.

13. A computer implemented method according to any one of claims 10-12, wherein the mobile communications device
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comprises at least one of a cellular phone, a personal digital assistant (PDA), and tablet computer.

14. A non-transitory computer readable storage medium comprising program instructions stored thereon that are exe-
cutable by a computer processor to cause the operations of the method of any one of claims 10-13.

Patentansprüche

1. System zum Überwachen der Gesundheit eines Angestellten, wobei das System Folgendes umfasst:

ein Arbeitshandschuhpaar, umfassend:

Handkraftsensoren, umfassend einen rechten Handkraftsensor, der in einem rechten Arbeitshandschuh
des Arbeitshandschuhpaars angeordnet ist, um an einer rechten Hand des Angestellten getragen zu wer-
den, und einen linken Handkraftsensor, der in einem linken Arbeitshandschuh des Arbeitshandschuhpaars
angeordnet ist, um an einer linken Hand des Angestellten getragen zu werden, wobei der rechte Hand-
kraftsensor dazu konfiguriert ist, eine Kraft an der rechten Hand des Angestellten zu erfassen, der linke
Handkraftsensor dazu konfiguriert ist, eine Kraft an der linken Hand des Angestellten zu erfassen, und die
Handkraftsensoren dazu konfiguriert sind, Handkraftdaten auszugeben, die die Kraft an der rechten Hand
des erfassten Angestellten und die Kraft an der linken Hand des erfassten Angestellten anzeigen;
Handpositionssensoren, umfassend einen rechten Handpositionssensor, der in dem rechten Arbeitshand-
schuh angeordnet ist, und einen linken Handpositionssensor, der in dem linken Arbeitshandschuh des
Arbeitshandschuhpaars angeordnet ist, wobei der rechte Handpositionssensor dazu konfiguriert ist, eine
Position der rechten Hand des Angestellten zu erfassen, der linke Handpositionssensor dazu konfiguriert
ist, eine Position der linken Hand des Angestellten zu erfassen, und die Handpositionssensoren dazu
konfiguriert sind, Handpositionsdaten auszugeben, die die Position der rechten Hand des erfassten Ange-
stellten und die Position der linken Hand des erfassten Angestellten anzeigen;

ein Arbeitsschuhpaar, umfassend:

Fußkraftsensoren, umfassend einen rechten Fußkraftsensor, der in einem rechten Arbeitsschuh des Ar-
beitsschuhpaars angeordnet ist, um an einem rechten Fuß des Angestellten getragen zu werden, und einen
linken Fußkraftsensor, der in einem linken Arbeitsschuh des Arbeitsschuhpaars angeordnet ist, um an
einem linken Fuß des Angestellten getragen zu werden, wobei der rechte Fußkraftsensor dazu konfiguriert
ist, eine Kraft an dem rechten Fuß des Angestellten zu erfassen, der linke Fußkraftsensor dazu konfiguriert
ist, eine Kraft an dem linken Fuß des Angestellten zu erfassen, und die Fußkraftsensoren dazu konfiguriert
sind, Fußkraftdaten auszugeben, die die Kraft an dem rechten Fuß des erfassten Angestellten und die Kraft
an dem linken Fuß des erfassten Angestellten anzeigen;
Fußpositionssensoren, umfassend einen rechten Fußpositionssensor, der in dem rechten Arbeitsschuh
angeordnet ist, und einen linken Fußpositionssensor, der in dem linken Arbeitsschuh des Arbeitsschuhpaars
angeordnet ist, wobei der rechte Fußpositionssensor dazu konfiguriert ist, eine Position des rechten Fußes
des Angestellten zu erfassen, der linke Fußpositionssensor dazu konfiguriert ist, eine Position des linken
Fußes des Angestellten zu erfassen, und die Fußpositionssensoren dazu konfiguriert sind, Fußpositions-
daten auszugeben, die die Position des rechten Fußes des erfassten Angestellten und die Position des
linken Fußes des erfassten Angestellten anzeigen;

einen Satz von einem oder mehreren Gesundheitssensoren, die dazu konfiguriert sind, an dem oder in der
Nähe des Angestellten bereitgestellt zu werden, während der Angestellte mit seinen Arbeitsaufgaben beschäftigt
ist, wobei der eine oder die mehreren Gesundheitssensoren dazu konfiguriert sind, Gesundheitsdaten auszu-
geben, die durch den Sensor erfassten Charakteristika entsprechen, wobei der eine oder die mehreren Ge-
sundheitssensoren mindestens einen oder mehrere biometrische Sensoren, die dazu konfiguriert sind, biome-
trische Charakteristika des Angestellten zu erfassen, und biomechanische Sensoren, die dazu konfiguriert sind,
biomechanische Charakteristika des Angestellten zu erfassen, umfassen, wobei der Satz von einem oder meh-
reren Gesundheitssensoren die Handkraftsensoren, die Handpositionssensoren, die Fußkraftsensoren und die
Fußpositionssensoren umfasst und die ausgegebenen Gesundheitsdaten Folgendes umfassen:

Kraftdaten, die eine durch den Angestellten ausgeübte Kraft anzeigen, wobei die Kraftdaten die Handkraft-
daten und die Fußkraftdaten umfassen; und
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Positionsdaten, die eine Körperposition des Angestellten anzeigen, wobei die Positionsdaten die Handpo-
sitionsdaten und die Fußpositionsdaten umfassen; und

eine mobile Kommunikationsvorrichtung, die mindestens einen der einen oder mehreren Gesundheitssensoren
umfasst, die darin integriert sind, um mindestens eine biometrische oder biomechanische Charakteristik für den
Angestellten zu erfassen, wobei die mobile Kommunikationsvorrichtung zu Folgendem konfiguriert ist:

Sammeln der Gesundheitsdaten von dem Satz von einem oder mehreren Gesundheitssensoren, wobei
die gesammelten Gesundheitsdaten zur Bestimmung eines Gesundheitsprofils für den Angestellten ver-
wendet werden, wobei das Gesundheitsprofil ein oder mehrere vorhergesagte gesundheitliche Probleme
und mindestens eines von Gesundheitsmerkmalen, Gesundheitszustand, Gesundheitsrisiken und Gesund-
heitsplänen für den Angestellten umfasst, die mindestens teilweise basierend auf den gesammelten Ge-
sundheitsdaten bestimmt werden, wobei jedes des einen oder der mehreren vorhergesagten gesundheit-
lichen Probleme ein gesundheitliches Problem umfasst, das basierend auf den Gesundheitsdaten als ein
potentielles gesundheitliches Problem bestimmt wird, das zum aktuellen Zeitpunkt bei dem Angestellten
nicht auftritt, für das aber basierend auf den Gesundheitsdaten vorhergesagt wird, dass es sich zu einem
tatsächlichen gesundheitlichen Problem entwickelt, das zu einem zukünftigen Zeitpunkt bei dem Angestell-
ten auftreten wird, wobei das eine oder die mehreren vorhergesagten gesundheitlichen Probleme eine
vorhergesagte körperliche Verletzung basierend auf einer Bestimmung umfasst, dass die durch den An-
gestellten ausgeübte Kraft über einer vorgegebenen Schwellenwertkraft liegt und die Körperposition des
Angestellten von einer vorgegebenen Körperposition abweicht; und
Anzeigen, über eine grafische Benutzeroberfläche der mobilen Kommunikationsvorrichtung, eines Gesund-
heitsberichts, der mindestens eines von den Gesundheitsmerkmalen, dem Gesundheitszustand, den Ge-
sundheitsrisiken und den Gesundheitsplänen des Gesundheitsprofils für den Angestellten umfasst, die
mindestens teilweise basierend auf den gesammelten Gesundheitsdaten bestimmt werden, wobei der an-
gezeigte Gesundheitsbericht Inhalte umfasst, die das eine oder die mehreren gesundheitlichen Probleme
anzeigen, um den Angestellten über die grafische Benutzeroberfläche der mobilen Kommunikationsvor-
richtung auf das eine oder die mehreren gesundheitlichen Probleme hinzuweisen.

2. System nach Anspruch 1, ferner umfassend:

einen Gesundheitsserver; und
ein Kommunikationsnetzwerk,
wobei der Gesundheitsserver zu Folgendem konfiguriert ist:

Empfangen der Gesundheitsdaten von der mobilen Kommunikationsvorrichtung über das Kommunikati-
onsnetzwerk;
Bestimmen, mindestens teilweise basierend auf den von der mobilen Kommunikationsvorrichtung empfan-
genen Gesundheitsdaten, des Gesundheitsprofils mit dem einen oder den mehreren vorhergesagten ge-
sundheitlichen Problemen; und
Bereitstellen des Gesundheitsberichtsinhalts für die mobile Kommunikationsvorrichtung zur Anzeige über
die grafische Anzeige der mobilen Kommunikationsvorrichtung.

3. System nach einem der Ansprüche 1 oder 2, wobei einer oder mehrere von dem Satz von einem oder mehreren
Gesundheitssensoren in mindestens einem von einem Schutzhelm oder von Arbeitskleidung angeordnet sind, die
von dem Angestellten getragen werden, während der Angestellte mit seinen Arbeitsaufgaben beschäftigt ist.

4. System nach einem der Ansprüche 1-3,
wobei der mindestens eine der in die mobile Kommunikationsvorrichtung integrierten Gesundheitssensoren einen
Körperfettsensor mit einem Sensorfeld umfasst, wobei das Sensorfeld zwei leitfähige Kontakte umfasst, die physisch
innerhalb eines Körpers der mobilen Kommunikationsvorrichtung integriert sind und dazu konfiguriert sind, während
der Verwendung von der rechten und linken Hand des Angestellten ergriffen zu werden, wobei die mobile Kommu-
nikationsvorrichtung dazu konfiguriert ist, eine Widerstandsmessung über die beiden leitfähigen Kontakte durchzu-
führen, während die beiden leitfähigen Kontakte von der rechten und linken Hand des Angestellten ergriffen werden,
sodass die Widerstandsmessung ein Körperfett des Angestellten über die rechte und linke Hand des Angestellten
anzeigt, und wobei die durch die mobile Kommunikationsvorrichtung gesammelten Gesundheitsdaten Körperfett-
daten umfassen, die die Widerstandsmessung anzeigen.
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5. System nach einem der Ansprüche 1-4, wobei der mindestens eine des einen oder der mehreren in die mobile
Kommunikationsvorrichtung integrierten Gesundheitssensoren Folgendes umfasst:
einen Körpertemperatursensor mit einem Sensorfeld, wobei das Sensorfeld einen leitfähigen Kontakt umfasst, der
dazu konfiguriert ist, während der Verwendung mit der Hand des Angestellten in Kontakt zu treten, wobei die mobile
Kommunikationsvorrichtung dazu konfiguriert ist, eine Temperaturmessung von dem leitfähigen Kontakt durchzu-
führen, während der leitfähige Kontakt von der Hand des Angestellten erfasst wird, sodass die Temperaturmessung
eine Körpertemperatur des Angestellten anzeigt, und wobei die durch die mobile Kommunikationsvorrichtung ge-
sammelten Gesundheitsdaten Temperaturdaten umfassen, die die Temperaturmessung anzeigen.

6. System nach einem der Ansprüche 1-5, wobei der mindestens eine des einen oder der mehreren in die mobile
Kommunikationsvorrichtung integrierten Gesundheitssensoren einen Temperatursensor umfasst, der Folgendes
umfasst:
einen Infrarot(IR)-Sensor, der dazu konfiguriert ist, IR-Daten zu erfassen, die die Körpertemperatur des Angestellten
anzeigen, und wobei die durch die mobile Kommunikationsvorrichtung gesammelten Gesundheitsdaten Tempera-
turdaten umfassen, die den IR-Daten entsprechen, die die Körpertemperatur des Angestellten anzeigen.

7. System nach einem der Ansprüche 1-6, wobei einer oder mehrere der Gesundheitssensoren mindestens einen
oder mehrere entfernte Sensoren in drahtloser Kommunikation mit der mobilen Kommunikationsvorrichtung umfas-
sen.

8. System nach Anspruch 7, wobei der mindestens eine oder mehrere der entfernten Sensoren dazu konfiguriert sind,
jeweilige Gesundheitsdaten über eine drahtlose Verbindung zwischen dem mindestens einen oder den mehreren
entfernten Sensoren und der mobilen Kommunikationsvorrichtung zu der mobilen Kommunikationsvorrichtung zu
übertragen.

9. System nach einem der Ansprüche 1-8, wobei die mobile Kommunikationsvorrichtung mindestens eines von einem
Mobiltelefon, einem persönlichen digitalen Assistenten (PDA) und einem Tablet-Computer umfasst.

10. Computerimplementiertes Verfahren zum Überwachen der Gesundheit eines Angestellten, wobei das Verfahren
Folgendes umfasst:

Sammeln von Gesundheitsdaten von einem Satz von einem oder mehreren Gesundheitssensoren, die an dem
oder in der Nähe des Angestellten bereitgestellt werden, während der Angestellte mit seinen Arbeitsaufgaben
beschäftigt ist, wobei der eine oder die mehreren Gesundheitssensoren dazu konfiguriert sind, Gesundheits-
daten auszugeben, die durch die Gesundheitssensoren erfassten Charakteristika entsprechen, wobei der eine
oder die mehreren Gesundheitssensoren mindestens einen oder mehrere biometrische Sensoren, die dazu
konfiguriert sind, biometrische Charakteristika des Angestellten zu erfassen, und biomechanische Sensoren,
die dazu konfiguriert sind, biomechanische Charakteristika des Angestellten zu erfassen, umfassen, wobei
mindestens einer des einen oder der mehreren Gesundheitssensoren in eine mobile Kommunikationsvorrich-
tung integriert ist, wobei der Satz von einem oder mehreren Gesundheitssensoren Folgendes umfasst:

ein Arbeitshandschuhpaar, umfassend:

Handkraftsensoren, umfassend einen rechten Handkraftsensor, der in einem rechten Arbeitshand-
schuh des Arbeitshandschuhpaars angeordnet ist, der an einer rechten Hand des Angestellten getragen
wird, und einen linken Handkraftsensor, der in einem linken Arbeitshandschuh des Arbeitshandschuh-
paars angeordnet ist, der an einer linken Hand des Angestellten getragen wird, wobei der rechte Hand-
kraftsensor dazu konfiguriert ist, eine Kraft an der rechten Hand des Angestellten zu erfassen, der linke
Handkraftsensor dazu konfiguriert ist, eine Kraft an der linken Hand des Angestellten zu erfassen, und
die Handkraftsensoren dazu konfiguriert sind, Handkraftdaten auszugeben, die die Kraft an der rechten
Hand des erfassten Angestellten und die Kraft an der linken Hand des erfassten Angestellten anzeigen;
und
Handpositionssensoren, umfassend einen rechten Handpositionssensor, der in dem rechten Arbeits-
handschuh angeordnet ist, und einen linken Handpositionssensor, der in dem linken Arbeitshandschuh
des Arbeitshandschuhpaars angeordnet ist, wobei der rechte Handpositionssensor dazu konfiguriert
ist, eine Position der rechten Hand des Angestellten zu erfassen, der linke Handpositionssensor dazu
konfiguriert ist, eine Position der linken Hand des Angestellten zu erfassen, und die Handpositions-
sensoren dazu konfiguriert sind, Handpositionsdaten auszugeben, die die Position der rechten Hand
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des erfassten Angestellten und die Position der linken Hand des erfassten Angestellten anzeigen; und

ein Arbeitsschuhpaar, umfassend:

Fußkraftsensoren, umfassend einen rechten Fußkraftsensor, der in einem rechten Arbeitsschuh des
Arbeitsschuhpaars angeordnet ist, der an einem rechten Fuß des Angestellten getragen wird, und
einen linken Fußkraftsensor, der in einem linken Arbeitsschuh des Arbeitsschuhpaars angeordnet ist,
der an einem linken Fuß des Angestellten getragen wird, wobei der rechte Fußkraftsensor dazu kon-
figuriert ist, eine Kraft an dem rechten Fuß des Angestellten zu erfassen, der linke Fußkraftsensor dazu
konfiguriert ist, eine Kraft an dem linken Fuß des Angestellten zu erfassen, und die Fußkraftsensoren
dazu konfiguriert sind, Fußkraftdaten auszugeben, die die Kraft an dem rechten Fuß des erfassten
Angestellten und die Kraft an dem linken Fuß des erfassten Angestellten anzeigen; und
Fußpositionssensoren, umfassend einen rechten Fußpositionssensor, der in dem rechten Arbeitsschuh
angeordnet ist, und einen linken Fußpositionssensor, der in dem linken Arbeitsschuh des Arbeitsschuh-
paars angeordnet ist, wobei der rechte Fußpositionssensor dazu konfiguriert ist, eine Position des
rechten Fußes des Angestellten zu erfassen, der linke Fußpositionssensor dazu konfiguriert ist, eine
Position des linken Fußes des Angestellten zu erfassen, und die Fußpositionssensoren dazu konfigu-
riert sind, Fußpositionsdaten auszugeben, die die Position des rechten Fußes des erfassten Angestell-
ten und die Position des linken Fußes des erfassten Angestellten anzeigen; und

die Gesundheitsdaten, umfassend:

Kraftdaten, die eine durch den Angestellten ausgeübte Kraft anzeigen, wobei die Kraftdaten die Hand-
kraftdaten und die Fußkraftdaten umfassen; und
Positionsdaten, die eine Körperposition des Angestellten anzeigen, wobei die Positionsdaten die Hand-
positionsdaten und die Fußpositionsdaten umfassen;

Bestimmen, basierend auf den empfangenen Gesundheitsdaten, dass der Angestellte eine körperliche Anstren-
gung unternommen hat, die durch die durch den Angestellten ausgeübte Kraft und die Körperposition des
Angestellten definiert ist;
Vergleichen der durch den Angestellten ausgeübten Kraft mit einer vorgegebenen Schwellenkraft, um zu be-
stimmen, dass die durch den Angestellten ausgeübte Kraft über der vorgegebenen Schwellenkraft liegt;
Vergleichen der Körperposition des Angestellten mit einer vorgegebenen Körperposition, um zu bestimmen,
dass die Körperposition des Angestellten von der vorgegebenen Körperposition abweicht;
Bestimmen einer vorhergesagten körperlichen Verletzung basierend auf der Bestimmung, dass die durch den
Angestellten ausgeübte Kraft über der vorgegebenen Schwellenkraft liegt und die Körperposition des Ange-
stellten von der vorgegebenen Körperposition abweicht;
Bestimmen, basierend auf den gesammelten Gesundheitsdaten, eines Gesundheitsprofils für den Angestellten,
wobei das Gesundheitsprofil ein oder mehrere vorhergesagte gesundheitliche Probleme und mindestens eines
von Gesundheitsmerkmalen, Gesundheitszustand, Gesundheitsrisiken und Gesundheitsplänen für den Ange-
stellten umfasst, die mindestens teilweise basierend auf den gesammelten Gesundheitsdaten bestimmt werden,
wobei jedes des einen oder der mehreren vorhergesagten gesundheitlichen Probleme ein gesundheitliches
Problem umfasst, das basierend auf den Gesundheitsdaten als ein potentielles gesundheitliches Problem be-
stimmt wird, das zum aktuellen Zeitpunkt bei dem Angestellten nicht auftritt, für das aber basierend auf den
Gesundheitsdaten vorhergesagt wird, dass es sich zu einem tatsächlichen gesundheitlichen Problem entwickelt,
das zu einem zukünftigen Zeitpunkt bei dem Angestellten auftreten wird, wobei das eine oder die mehreren
vorhergesagten gesundheitlichen Probleme die vorhergesagte körperliche Verletzung umfassen; und
Anzeigen, über eine grafische Benutzeroberfläche der mobilen Kommunikationsvorrichtung, eines Gesund-
heitsberichts, der mindestens eines von den Gesundheitsmerkmalen, dem Gesundheitszustand, den Gesund-
heitsrisiken und den Gesundheitsplänen des Gesundheitsprofils für den Angestellten umfasst, die mindestens
teilweise basierend auf den gesammelten Gesundheitsdaten bestimmt werden, wobei der angezeigte Gesund-
heitsbericht Inhalte umfasst, die das eine oder die mehreren gesundheitlichen Probleme anzeigen, um den
Angestellten über die grafische Benutzeroberfläche der mobilen Kommunikationsvorrichtung auf das eine oder
die mehreren gesundheitlichen Probleme hinzuweisen.

11. Computerimplementiertes Verfahren nach Anspruch 10, wobei das Sammeln von Gesundheitsdaten von dem Satz
von einem oder mehreren Gesundheitssensoren, die an dem oder in der Nähe des Angestellten bereitgestellt
werden, während der Angestellte mit seinen Arbeitsaufgaben beschäftigt ist, ein Sammeln, über eine drahtlose
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Verbindung zwischen dem mindestens einen oder den mehreren Sensoren und der mobilen Kommunikationsvor-
richtung, von Gesundheitsdaten von dem Satz von einem oder mehreren Gesundheitssensoren, die an dem oder
in der Nähe des Angestellten bereitgestellt werden, während der Angestellte mit seinen Arbeitsaufgaben beschäftigt
ist, umfasst.

12. Computerimplementiertes Verfahren nach einem der Ansprüche 10-11, wobei das Verfahren ferner Folgendes
umfasst:

Übertragen der Gesundheitsdaten zu einem Gesundheitsserver über ein Kommunikationsnetzwerk, wobei der
Gesundheitsserver dazu konfiguriert ist, ein Bestimmen, mindestens teilweise basierend auf den übertragenen
Gesundheitsdaten, des Gesundheitsprofils, das das eine oder die mehreren vorhergesagten gesundheitlichen
Probleme umfasst, durchzuführen; und
Empfangen des Gesundheitsberichts von dem Gesundheitsserver über das Kommunikationsnetzwerk.

13. Computerimplementiertes Verfahren nach einem der Ansprüche 10-12, wobei die mobile Kommunikationsvorrich-
tung mindestens eines von einem Mobiltelefon, einem persönlichen digitalen Assistenten (PDA) und einem Tablet-
Computer umfasst.

14. Nicht-flüchtiges computerlesbares Speichermedium, umfassend darauf gespeicherte Programmbefehle, die durch
einen Computerprozessor ausführbar sind, um die Vorgänge des Verfahrens nach einem der Ansprüche 10-13 zu
bewirken.

Revendications

1. Système de surveillance de la santé d’un employé, le système comprenant :

une paire de gants de travail comprenant :

des capteurs de force de la main comprenant un capteur de force de la main droite situé dans un gant de
travail droit de la paire de gants de travail à porter sur une main droite de l’employé, et un capteur de force
de la main gauche situé dans un gant de travail gauche de la paire de gants de travail à porter sur une
main gauche de l’employé, le capteur de force de la main droite étant configuré de manière à détecter une
force au niveau de la main droite de l’employé, le capteur de force de la main gauche étant configuré de
manière à détecter une force au niveau de la main gauche de l’employé, et les capteurs de force de la main
étant configurés de manière à fournir en sortie des données de force de la main indiquant la force au niveau
de la main droite de l’employé détecté, et la force au niveau de la main gauche de l’employé détecté ;
des capteurs de position de la main comprenant un capteur de position de la main droite situé dans le gant
de travail droit, et un capteur de position de la main gauche situé dans le gant de travail gauche de la paire
de gants de travail, le capteur de position de la main droite étant configuré de manière à détecter une
position de la main droite de l’employé, le capteur de position de la main gauche étant configuré de manière
à détecter une position de la main gauche de l’employé, et les capteurs de position de la main étant
configurés de manière à fournir en sortie des données de position de la main indiquant la position de la
main droite de l’employé détecté et la position de la main gauche de l’employé détecté ;

une paire de chaussures de travail comprenant :

des capteurs de force du pied comprenant un capteur de force du pied droit situé dans une chaussure de
travail droite de la paire de chaussures de travail à porter sur un pied droit de l’employé, et un capteur de
force du pied gauche situé dans une chaussure de travail gauche de la paire de chaussures de travail à
porter sur un pied gauche de l’employé, le capteur de force du pied droit étant configuré de manière à
détecter une force au niveau du pied droit de l’employé, le capteur de force du pied gauche étant configuré
de manière à détecter une force au niveau du pied gauche de l’employé, et les capteurs de force du pied
étant configurés de manière à fournir en sortie des données de force du pied indiquant la force au niveau
du pied droit de l’employé détecté et la force au niveau du pied gauche de l’employé détecté ;
des capteurs de position du pied comprenant un capteur de position du pied droit situé dans la chaussure
de travail droite, et un capteur de position du pied gauche situé dans la chaussure de travail gauche de la
paire de chaussures de travail, le capteur de position du pied droit étant configuré de manière à détecter



EP 2 729 890 B1

38

5

10

15

20

25

30

35

40

45

50

55

une position du pied droit de l’employé, le capteur de position du pied gauche étant configuré de manière
à détecter une position du pied gauche de l’employé, et les capteurs de position du pied étant configurés
de manière à fournir en sortie des données de position du pied indiquant la position du pied droit de l’employé
détecté et la position du pied gauche de l’employé détecté ;
un ensemble d’un ou plusieurs capteurs de santé configurés de manière à être fournis sur l’employé ou à
proximité de celui-ci, tandis que l’employé accomplit ses tâches professionnelles, ledit un ou lesdits plusieurs
capteurs de santé étant configurés de manière à fournir en sortie des données de santé correspondant à
des caractéristiques détectées par le capteur, ledit un ou lesdits plusieurs capteurs de santé comprenant
au moins un ou plusieurs capteurs biométriques configurés de manière à détecter des caractéristiques
biométriques de l’employé et des capteurs biomécaniques configurés de manière à détecter des caracté-
ristiques biomécaniques de l’employé, dans lequel ledit un ou lesdits plusieurs capteurs de santé compren-
nent les capteurs de force de la main, les capteurs de position de la main, les capteurs de force du pied et
les capteurs de position du pied, et les données de santé de sortie comprenant :

des données de force indiquant une force exercée par l’employé, les données de force comprenant
les données de force de la main et les données de force du pied ; et
des données de position indiquant la position corporelle de l’employé, les données de position com-
prenant les données de position de la main et les données de position du pied ; et

un dispositif de communication mobile comprenant au moins l’un dudit un ou desdits plusieurs capteurs
de santé intégrés dans celui-ci, en vue de détecter au moins une caractéristique biométrique ou bioméca-
nique pour l’employé, le dispositif de communication mobile étant configuré de manière à :

collecter les données de santé à partir de l’ensemble d’un ou plusieurs capteurs de santé, dans lequel
les données de santé collectées sont utilisées en vue de déterminer un profil de santé pour l’employé,
le profil de santé comprenant un ou plusieurs problèmes de santé prédits et au moins l’un des éléments
parmi des caractéristiques de santé, des états de santé, des risques pour la santé et des programmes
de santé pour l’employé, déterminés sur la base, au moins en partie, des données de santé collectées,
dans lequel chaque problème de santé parmi ledit un ou lesdits plusieurs problèmes de santé prédits
comprend un problème de santé qui est déterminé, sur la base des données de santé, comme étant
un problème de santé potentiel qui n’est pas ressenti par l’employé à un moment donné, mais qui,
d’après les données de santé, devrait dégénérer en un problème de santé réel qui sera ressenti par
l’employé à un moment ultérieur, dans lequel ledit un ou lesdits plusieurs problèmes de santé prédits
comprennent une blessure physique prédite sur la base d’une détermination selon laquelle la force
exercée par l’employé est supérieure à une force de seuil prédéfinie et la position corporelle de l’employé
dévie d’une position corporelle prédéfinie ; et
afficher, par l’intermédiaire d’une interface graphique utilisateur du dispositif de communication mobile,
un rapport de santé comprenant au moins l’un des éléments parmi les caractéristiques de santé, les
états de santé, les risques pour la santé et les programmes de santé du profil de santé de l’employé
déterminé sur la base, au moins en partie, des données de santé collectées, le rapport de santé affiché
comprenant un contenu indicatif dudit un ou desdits plusieurs problèmes de santé prédits afin d’avertir
l’employé en ce qui concerne ledit un ou lesdits plusieurs problèmes de santé prédits, par l’intermédiaire
de l’interface graphique utilisateur du dispositif de communication mobile.

2. Système selon la revendication 1, comprenant en outre :

un serveur de santé ; et
un réseau de communication ;
le serveur de santé étant configuré de manière à :

recevoir, en provenance du dispositif de communication mobile par l’intermédiaire du réseau de commu-
nication, les données de santé ;
déterminer, sur la base, au moins en partie, des données de santé reçues en provenance du dispositif de
communication mobile, le profil de santé comprenant ledit un ou lesdits plusieurs problèmes de santé
prédits ; et
desservir, au dispositif de communication mobile, à des fins d’affichage par l’intermédiaire de l’affichage
graphique du dispositif de communication mobile, le contenu de rapport de santé.
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3. Système selon la revendication 1 ou 2, dans lequel un ou plusieurs capteurs de l’ensemble d’un ou plusieurs capteurs
de santé est ou sont situés dans au moins l’un des éléments parmi un casque de sécurité ou un vêtement de travail
porté par l’employé lorsqu’il accomplit ses tâches professionnelles.

4. Système selon l’une quelconque des revendications 1 à 3,
dans lequel ledit au moins un capteur parmi ledit un ou lesdits plusieurs capteurs de santé intégrés au dispositif de
communication mobile comprend un capteur de graisse corporelle comprenant un tampon capteur, dans lequel le
tampon capteur comprend deux contacts conducteurs physiquement intégrés dans un corps du dispositif de com-
munication mobile et configurés de manière à être saisis par les mains droite et gauche de l’employé en cours
d’utilisation, dans lequel le dispositif de communication mobile est configuré de manière à prendre une mesure de
résistance entre les deux contacts conducteurs tandis que les deux contacts conducteurs sont saisis par les mains
droite et gauche de l’employé, de sorte que la mesure de résistance est indicative d’une graisse corporelle de
l’employé entre les mains droite et gauche de l’employé, et dans lequel les données de santé collectées par le
dispositif de communication mobile comprennent des données de graisse corporelle indicatives de la mesure de
résistance.

5. Système selon l’une quelconque des revendications 1 à 4, dans lequel ledit au moins un capteur parmi ledit un ou
lesdits plusieurs capteurs de santé intégrés au dispositif de communication mobile comprend :
un capteur de température corporelle comprenant un tampon capteur, dans lequel le tampon capteur comprend un
contact conducteur configuré de manière à entrer en contact avec la main de l’employé en cours d’utilisation, dans
lequel le dispositif de communication mobile est configuré de manière à prendre une mesure de température à partir
du contact conducteur tandis que le contact conducteur est saisi par la main de l’employé, de sorte que la mesure
de température est indicative d’une température corporelle de l’employé, et dans lequel les données de santé
collectées par le dispositif de communication mobile comprennent des données de température indicatives de la
mesure de température.

6. Système selon l’une quelconque des revendications 1 à 5, dans lequel ledit au moins un capteur parmi ledit un ou
lesdits plusieurs capteurs de santé intégrés au dispositif de communication mobile comprend un capteur de tem-
pérature constitué par :
un capteur infrarouge (IR) configuré de manière à acquérir des données IR indicatives de la température corporelle
de l’employé, et dans lequel les données de santé collectées par le dispositif de communication mobile comprennent
des données de température correspondant aux données IR indicatives de la température corporelle de l’employé.

7. Système selon l’une quelconque des revendications 1 à 6, dans lequel un ou plusieurs des capteurs de santé
comprennent au moins un ou plusieurs capteurs à distance en communication sans fil avec le dispositif de com-
munication mobile.

8. Système selon la revendication 7, dans lequel ledit au moins un ou lesdits plusieurs capteurs parmi les capteurs à
distance sont configurés de manière à transmettre, au dispositif de communication mobile, des données de santé
respectives, par l’intermédiaire d’une connexion sans fil entre ledit au moins un ou lesdits plusieurs capteurs à
distance et le dispositif de communication mobile.

9. Système selon l’une quelconque des revendications 1 à 8, dans lequel le dispositif de communication mobile com-
prend au moins l’un parmi un téléphone cellulaire, un assistant numérique personnel (PDA) et un ordinateur tablette.

10. Procédé, mis en oeuvre par ordinateur, de surveillance de la santé d’un employé, le procédé comprenant les étapes
ci-dessous consistant à :

collecter des données de santé à partir d’un ensemble d’un ou plusieurs capteurs de santé fournis sur l’employé
ou à proximité de celui-ci, tandis que l’employé accomplit ses tâches professionnelles, ledit un ou lesdits plusieurs
capteurs de santé étant configurés de manière à fournir en sortie des données de santé correspondant à des
caractéristiques détectées par les capteurs de santé, ledit un ou lesdits plusieurs capteurs de santé comprenant
au moins un ou plusieurs capteurs biométriques configurés de manière à détecter des caractéristiques biomé-
triques de l’employé et des capteurs biomécaniques configurés de manière à détecter des caractéristiques
biomécaniques de l’employé, au moins l’un dudit ou desdits plusieurs capteurs de santé étant intégré dans un
dispositif de communication mobile, l’ensemble d’un ou plusieurs capteurs de santé comprenant :

une paire de gants de travail comprenant :
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des capteurs de force de la main comprenant un capteur de force de la main droite situé dans un gant
de travail droit de la paire de gants de travail à porter sur une main droite de l’employé, et un capteur
de force de la main gauche situé dans un gant de travail gauche de la paire de gants de travail à porter
sur une main gauche de l’employé, le capteur de force de la main droite étant configuré de manière à
détecter une force au niveau de la main droite de l’employé, le capteur de force de la main gauche
étant configuré de manière à détecter une force au niveau de la main gauche de l’employé, et les
capteurs de force de la main étant configurés de manière à fournir en sortie des données de force de
la main indiquant la force au niveau de la main droite de l’employé détecté, et la force au niveau de la
main gauche de l’employé détecté ;
des capteurs de position de la main comprenant un capteur de position de la main droite situé dans le
gant de travail droit, et un capteur de position de la main gauche situé dans le gant de travail gauche
de la paire de gants de travail, le capteur de position de la main droite étant configuré de manière à
détecter une position de la main droite de l’employé, le capteur de position de la main gauche étant
configuré de manière à détecter une position de la main gauche de l’employé, et les capteurs de position
de la main étant configurés de manière à fournir en sortie des données de position de la main indiquant
la position de la main droite de l’employé détecté et la position de la main gauche de l’employé détecté ;

une paire de chaussures de travail comprenant :

des capteurs de force du pied comprenant un capteur de force du pied droit situé dans une chaussure
de travail droite de la paire de chaussures de travail à porter sur un pied droit de l’employé, et un
capteur de force du pied gauche situé dans une chaussure de travail gauche de la paire de chaussures
de travail à porter sur un pied gauche de l’employé, le capteur de force du pied droit étant configuré
de manière à détecter une force au niveau du pied droit de l’employé, le capteur de force du pied
gauche étant configuré de manière à détecter une force au niveau du pied gauche de l’employé, et les
capteurs de force du pied étant configurés de manière à fournir en sortie des données de force du pied
indiquant la force au niveau du pied droit de l’employé détecté et la force au niveau du pied gauche
de l’employé détecté ; et
des capteurs de position du pied comprenant un capteur de position du pied droit situé dans la chaussure
de travail droite, et un capteur de position du pied gauche situé dans la chaussure de travail gauche
de la paire de chaussures de travail, le capteur de position du pied droit étant configuré de manière à
détecter une position du pied droit de l’employé, le capteur de position du pied gauche étant configuré
de manière à détecter une position du pied gauche de l’employé, et les capteurs de position du pied
étant configurés de manière à fournir en sortie des données de position du pied indiquant la position
du pied droit de l’employé détecté et la position du pied gauche de l’employé détecté ;

les données de santé comprenant :

des données de force indiquant une force exercée par l’employé, les données de force comprenant
les données de force de la main et les données de force du pied ; et
des données de position indiquant la position corporelle de l’employé, les données de position com-
prenant les données de position de la main et les données de position du pied ;

déterminer, sur la base des données de santé reçues, que l’employé a accompli un effort physique défini par
la force exercée par l’employé et la position corporelle de l’employé ;
comparer la force exercée par l’employé à une force de seuil prédéfinie, en vue de déterminer que la force
exercée par l’employé est supérieure à la force de seuil prédéfinie ;
comparer la position corporelle de l’employé à une position corporelle prédéfinie, en vue de déterminer si la
position corporelle de l’employé diffère de la position corporelle prédéfinie ;
déterminer une blessure physique prédite sur la base de la détermination selon laquelle la force exercée par
l’employé est supérieure à la force de seuil prédéfinie et selon laquelle la position corporelle de l’employé dévie
de la position corporelle prédéfinie ;
déterminer, sur la base des données de santé collectées, un profil de santé pour l’employé, le profil de santé
comprenant un ou plusieurs problèmes de santé prédits et au moins l’un des éléments parmi des caractéristiques
de santé, des états de santé, des risques pour la santé et des programmes de santé pour l’employé, déterminés
sur la base, au moins en partie, des données de santé collectées, dans lequel chaque problème de santé parmi
ledit un ou lesdits plusieurs problèmes de santé prédits comprend un problème de santé qui est déterminé, sur
la base des données de santé, comme étant un problème de santé potentiel qui n’est pas ressenti par l’employé
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à un moment donné, mais qui, d’après les données de santé, devrait dégénérer en un problème de santé réel
qui sera ressenti par l’employé à un moment ultérieur, dans lequel ledit un ou lesdits plusieurs problèmes de
santé prédits comprennent une blessure physique prédite ; et
afficher, par l’intermédiaire d’une interface graphique utilisateur du dispositif de communication mobile, un
rapport de santé comprenant au moins l’un des éléments parmi les caractéristiques de santé, les états de santé,
les risques pour la santé et les programmes de santé du profil de santé de l’employé déterminé sur la base, au
moins en partie, des données de santé collectées, le rapport de santé affiché comprenant un contenu indicatif
dudit un ou desdits plusieurs problèmes de santé prédits afin d’avertir l’employé en ce qui concerne ledit un ou
lesdits plusieurs problèmes de santé prédits, par l’intermédiaire de l’interface graphique utilisateur du dispositif
de communication mobile.

11. Procédé mis en oeuvre par ordinateur selon la revendication 10, dans lequel l’étape de collecte des données de
santé à partir de l’ensemble d’un ou plusieurs capteurs de santé fournis sur l’employé ou à proximité de celui-ci,
tandis que l’employé accomplit ses tâches professionnelles, consiste à collecter, par l’intermédiaire d’une connexion
sans fil entre ledit au moins un ou lesdits plusieurs capteurs et le dispositif de communication mobile, des données
de santé à partir de l’ensemble d’un ou plusieurs capteurs de santé fournis sur ou à proximité de l’employé, tandis
que l’employé accomplit ses tâches professionnelles.

12. Procédé mis en oeuvre par ordinateur selon l’une quelconque des revendications 10 à 11, le procédé comprenant
en outre les étapes ci-dessous consistant à :

transmettre, à un serveur de santé, par l’intermédiaire d’un réseau de communication, les données de santé,
le serveur de santé étant configuré de manière à mettre en oeuvre la détermination, sur la base, au moins en
partie, des données de santé transmises, du profil de santé comprenant ledit un ou lesdits plusieurs problèmes
de santé prédits ; et
recevoir, en provenance du serveur de santé, par l’intermédiaire du réseau de communication, le rapport de
santé.

13. Procédé mis en oeuvre par ordinateur selon l’une quelconque des revendications 10 à 12, dans lequel le dispositif
de communication mobile comprend au moins l’un parmi un téléphone cellulaire, un assistant numérique personnel
(PDA) et un ordinateur tablette.

14. Support de stockage lisible par ordinateur non transitoire comprenant des instructions de programme stockées sur
celui-ci qui sont exécutables par un processeur informatique pour occasionner les opérations du procédé selon
l’une quelconque des revendications 10 à 13.
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摘要(译)

提供了用于监控雇员健康的系统，计算机介质和计算机实现的方法的实
施例。该方法包括在雇员从事其工作职责时从雇员上或附近提供的一组
一个或多个健康传感器收集健康数据。一个或多个健康传感器被配置为
输出与由传感器感测的特征相对应的健康数据，所述一个或多个健康传
感器包括至少一个或多个生物特征和生物力学传感器，其被配置为感测
雇员的生物特征和生物力学特征，其中至少一个集成在移动通信设备中
的一个或多个健康传感器。收集的健康数据用于确定员工的健康状况。
该方法包括经由移动通信设备显示包括雇员的健康概况的健康报告。
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