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PERSONALIZED VITAMIN SUPPLEMENT

BACKGROUND

[0001] The present invention relates to systems, methods,
and computer program products for personalized vitamin
supplements. Dietitians and other nutritional experts can
create customized meal plans to meet their client’s nutri-
tional needs. Such meal plans can be created based on
information provided by the clients, such as current fitness
goals, food profiles, health histories, familial histories, and
current health status. For instance, if a client is on a diet, he
or she might need supplements to counterbalance the lack of
certain food elements necessary to health. Furthermore,
vegetarians may not be getting enough iron; and, a familial
history of Alzheimer’s disease might indicate the need for
vitamin E, which may promote brain health. Pregnant
women may need different vitamins and that can vary by
pregnancy stage.

SUMMARY OF THE INVENTION

[0002] An embodiment of the invention provides a
method of collecting data to provide a personalized nutrition
recommendation to a user, including receiving input from a
sensor and/or an interface of a wearable electronic device of
the user. The input includes physiological factors and/or
environmental factors measured by the wearable electronic
device, the environmental factors including sun exposure
and air quality. A processor connected to the sensor and/or
interface predicts nutritional deficiencies based on the input.
The processor generates a personalized supplement recom-
mendation for the user based on the nutritional deficiencies.
The personalized supplement recommendation is displayed
to the user on a display connected to the processor.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0003] The present invention is described with reference
to the accompanying drawings. In the drawings, like refer-
ence numbers indicate identical or functionally similar ele-
ments.

[0004] FIG. 1 is a diagram illustrating a system for gen-
erating a personalized vitamin supplement according to an
embodiment of the invention.

[0005] FIG. 2 is a flow diagram illustrating a method for
generating a personalized vitamin supplement according to
an embodiment of the invention.

[0006] FIG. 3is a diagram illustrating a computer program
product according to an embodiment of the invention.

DETAILED DESCRIPTION

[0007] Exemplary, non-limiting, embodiments of the pres-
ent invention are discussed in detail below. While specific
configurations are discussed to provide a clear understand-
ing, it should be understood that the disclosed configurations
are provided for illustration purposes only. A person of
ordinary skill in the art will recognize that other configura-
tions may be used without departing from the spirit and
scope of the invention.

[0008] At least one embodiment of the invention provides
a system that generates a custom vitamin supplement rec-
ommendation using input from wearable electronic devices.
The input can include, for example, sun exposure, food
intake, exercise, perspiration, etc. The custom vitamin
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supplement recommendation can also be generated based on
historical details about the user along with current concerns
and goals.

[0009] The system can determine a nutritional baseline for
the user using elements such as demographic information,
health history, nutrient profiles, familial history (e.g., family
history of Alzheimer’s disease may indicate the need for
vitamin E, which is said to promote brain health), current
status (e.g., pregnant women may need different vitamins,
which may vary by pregnancy stage), and/or information
entered by the user. The information entered by the user can
include current goal(s) and/or a food profile. For example, if
a current goal of the user is to diet, the user may need
supplements to counterbalance a lack of certain food ele-
ments necessary to health. In another example, if the user’s
food profile indicates that he is a vegetarian, he may not be
getting enough iron in his diet.

[0010] In at least one embodiment of the invention, the
system includes a wearable electronic device, or receives
data from a wearable electronic device, that measures exer-
cise activity, planned exercise, food intake, sun exposure, air
quality, sleep, sweat, and/or human waste. Such data can be
measured directly by the wearable electronic device and/or
manually entered into the system or the wearable electronic
device (e.g., by the user). For instance, the user can enter
food intake into the wearable electronic device. The user can
enter what was consumed, when it was consumed, and the
calories of what was consumed. In one embodiment, calories
can be calculated by the wearable electronic device based on
the user’s input. In another embodiment, caloric consump-
tion can be tracked by via image acquisition by the wearable
electronic device. Specifically, the user can take a photo-
graph of his or her food prior to consumption, and the
wearable electronic device can estimate caloric consumption
based on the photograph. In yet another embodiment, data
(e.g., planned exercise, food intake) can be input into the
wearable electronic device from one or more wirelessly
connected devices (e.g., via Bluetooth), such as a smart-
phone, a laptop, or a tablet computer.

[0011] Data that can be input into or monitored by the
wearable electronic device (e.g., via its sensors) can also be
received as input by the wearable electronic device from
external electronic devices (e.g., the user’s smartphone). For
instance, the user’s exercise activity can be manually
entered, calculated and/or monitored by the wearable elec-
tronic device, or the user’s exercise activity can be wire-
lessly received as input from the user’s smartphone. Exer-
cise activity can include the type and quantity of exercise
(e.g., run 5 miles, 50 sit ups, 100 jumping jacks, 20 pushups,
etc.). The wearable electronic device can measure the user’s
movements, duration of the movements, intensity of the
movements, and/or heart rate. Moreover, the wearable elec-
tronic device can calculate calories burned based on the
measurements and stored user parameters, such as, for
example, weight, height, age, body fat percentage, gender,
etc. Furthermore, the user’s planned exercise can be manu-
ally entered into the wearable electronic device. Therefore,
the user’s scheduled events or workouts can be used to
preemptively estimate the supplement needs.

[0012] The user’s sun exposure can be measured or
entered into the wearable electronic device. The body can
synthesize vitamin D (specifically cholecalciferol) in the
skin, from cholesterol, when sun exposure is adequate
(hence its nickname, the “sunshine vitamin™). Air quality,
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which can increase the need for anti-oxidants such as
Vitamin E, can be measured, entered, or downloaded into the
wearable electronic device (e.g., based on the user’s loca-
tion). People can be exposed to free radicals in the environ-
ment from cigarette smoke, air pollution, and ultraviolet
light from the sun. Details of the user’s waste, such as type
(excrement, urine) and when and how much was discharged
can be entered into the wearable electronic device. Details of
the user’s sweat can be entered or measured by the wearable
electronic device. Dehydration from excessive sweating can
deplete water-soluble vitamins from the body.

[0013] Details of the user’s sleep, such as time of sleep
and time of awake can be entered into the wearable elec-
tronic device. Numerous factors can contribute to poor
sleep, including vitamin and mineral deficiencies. Melatonin
is both a hormone and an antioxidant; a magnesium defi-
ciency can cause insomnia; lack of potassium can lead to
difficulty staying asleep throughout the night; and, a vitamin
D deficiency has been linked to excessive daytime sleepi-
ness. In at least one embodiment, one or more motion
sensors (e.g., actigraph, accelerometer) in the wearable
electronic device identifies tossing and turning during the
night, which can indicate poor sleep. The wearable elec-
tronic device can also identify the behavior of the user after
a poor night’s sleep (e.g., sluggishness, metabolic differ-
ences, drinking more coffee, eating more sweets). For
instance, the wearable electronic device can include three
sensors for measuring the heart, movement and metabolic
rates of a user. The wearable electronic device can give
constant updates and syncs through online devices, for
example via Bluetooth. Furthermore, the wearable elec-
tronic device can track and monitor exercise programs to
inform a user whether he or she is meeting daily and weekly
goals for fitness, health and well-being. This can be used to
benchmark performance and compare specific days or
activities against those benchmarks.

[0014] The system (which can include or be separate from
the wearable electronic device) can tailor a supplement
recommendation using the data measured and/or entered
into the wearable electronic device. In an embodiment where
the system is separate from the wearable electronic device,
such data can be manually entered into an interface of the
system instead of into the wearable electronic device. The
supplement recommendation can be designed to be taken by
the user at specified intervals (e.g., daily, twice a day, after
meals). The time of day in which the supplement recom-
mendation is to be consumed can be tailored to its effect on
sleepiness/wakefulness, nausea (a common side effect of
multivitamins and others when taken on empty stomach),
and their interaction with medications taken during the day.
[0015] In addition, the system can suggest food or drinks
to replace some of the nutrients that would be included in the
supplement, such as a glass of orange juice, which would
reduce the need for vitamin C in the supplement. The system
can use the inventory of the user’s kitchen to determine what
was available for suggestions. If the user responds or fails to
respond to the personalized supplement in a measurable and
unexpected way, a suggestion to see a doctor can be made.
In at least one embodiment, data from the system is shared
with a physician.

[0016] FIG. 1 is a diagram illustrating a device for gen-
erating a personalized vitamin supplement according to an
embodiment of the invention. FIG. 2 is a flow diagram
illustrating a method for generating a personalized vitamin
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supplement according to an embodiment of the invention
(e.g., using the device illustrated in FIG. 1). The device can
be a wearable electronic device 110, such as for example, a
wrist band, wrist watch, chest strap, necklace, pendant,
headwear (e.g., hair pin, hair band, hat, visor), or a smart-
phone. The wearable electronic device 110 can include a
sensor 120 (e.g., heart beat monitor, motion detector, light
sensor) and/or an interface 130 (e.g., touchscreen, keypad,
usb port). In at least one embodiment, the wearable elec-
tronic device 110 includes a plurality of devices configured
to monitor one or more health characteristics.

[0017] The sensor 120 and/or the interface 130 can receive
input including physiological factors and/or environmental
factors (e.g., measured and/or received by the wearable
electronic device 110) (210). The environmental factors can
include sun exposure and/or air quality. For instance, the
sensor 120 can measure the amount of time that the wearable
electronic device 110 is exposed to a light threshold level
(e.g., greater than 500 lumens) in a given time period (e.g,,
24 hours). As described below, the personalized supplement
recommendation can be based on this measurement.
[0018] The sensor 120 can also measure the amount of
airborne toxins (e.g., lead, benzene, mercury, mold) and/or
the amount of particulate matter (e.g., measured in milli-
grams) that the wearable electronic device is exposed to in
a given time period (e.g., 4 days). In another embodiment,
the sun exposure and/or air quality data is entered into the
wearable electronic device 110 via the interface 130 and/or
an antenna in the wearable electronic device 110, the
antenna receiving the sun exposure and/or air quality data
from an environmental monitor (e.g., location specific)
broadcasting information wirelessly.

[0019] The physiological factors can relate to the biologi-
cal functions and activities of the user and can include blood
pressure, hydration level, sweat salt content, sweat volume/
amount, caloric consumption, caloric expenditure (e.g.,
based on measured motion/movement), planned exercise
(e.g., based on user’s calendar), human waste amount,
human waste type, amount of sleep, sleep quality (e.g., user
rating system (e.g., scale of 1-10, star rating), movement/
tossing and turning measured by a motion sensor), the time
that the user went to sleep, the time that the user woke up,
amount of sleep, and amount of being awake.

[0020] A processor 140 connected to the wearable elec-
tronic device 110 can predict one or more nutritional defi-
ciencies of the wearer of the wearable electronic device 110
(also referred to herein as the “user”). As used herein, the
term “connected” includes operationally connected, logi-
cally connected, in communication with, physically or wire-
lessly connected, engaged, coupled, contacts, linked,
affixed, attached, integral, internal, and/or positioned on. For
instance, although FIG. 1 illustrates that the processor 140 is
an integral part of the wearable electronic device 110, it is
recognized in another embodiment that the processor 140
can be external to the wearable electronic device 110. The
processor 140 can predict the nutritional deficiency (e.g.,
melatonin) based on the input (e.g., sleep rating) (220).
[0021] The processor 140 can generate a personalized
supplement recommendation for the user based on the
nutritional deficiency (230). In at least one embodiment, the
generating of the personalized supplement recommendation
includes generating a recipe (e.g., list of ingredients and
quantities) for producing the supplement. The personalized
supplement recommendation can be displayed to the user on
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a display 150 connected to the processor 140 (240).
Although FIG. 1 illustrates that the display 150 is an integral
part of the wearable electronic device 110, it is recognized
in another embodiment that the display 150 can be external
to the wearable electronic device 110. In at least one
embodiment, the processor 140 can send the personalized
supplement recommendation to a 3D food printer (e.g., via
awireless communication device 160 on the processor 140).
[0022] The processor 140 can also generate a personalized
supplement recommendation for an additional user that is
positioned less than a threshold distance from the wearable
electronic device 110 (e.g., 1 meter) when the wearable
electronic device 110 received the input. The personalized
supplement recommendation for the additional user can be
generated based on the one or more nutritional deficiencies.
For example, when the processor 140 determines that the
user’s exposure to sunlight is above a threshold, the proces-
sor 140 recommends a supplement including Vitamin E to
the additional user. Poor air quality can increase the need for
anti-oxidants such as Vitamin E. People can be exposed to
free radicals in the environment from cigarette smoke, air
pollution, and ultraviolet light from the sun. In at least one
embodiment, the location of the additional user with respect
to the wearable electronic device 110 is determined via GPS
devices in the wearable electronic device 110 and an elec-
tronic device on the additional user (e.g., cellular telephone).
[0023] The processor 140 can also generate a meal recipe
for the user, the meal recipe can include a list of ingredients
and instructions for preparing the meal. The meal recipe can
be generated based on the nutritional deficiency. The meal
recipe can substitute new ingredients (with added health
benefits, such as antioxidants) for something the user
already has on his or her menu, or suggest different recipes.
The processor 140 can also generate a dietary plan for the
user, the dietary plan can include a list of meal recipes for
at least one week. The dietary plan can be generated based
on the nutritional deficiency. Additionally, the processor 140
can also generate a food additive for the user, the food
additive can include a list of ingredients and instructions for
preparing an additive to be added to food. The food additive
(e.g., Vitamin A) can be generated based on the nutritional
deficiency. Additives can include ingredients with known
benefits for the use. In addition, simple supplements can be
added granularly. For instance, a Vitamin A supplement can
be mixed into the recipe without significantly altering the
taste.

[0024] The present invention may be a system, a method,
and/or a computer program product at any possible technical
detail level of integration. The computer program product
may include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.

[0025] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but is not limited to,
an electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
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(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

[0026] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a net-
work, for example, the Internet, a local area network, a wide
area network and/or a wireless network. The network may
comprise copper transmission cables, optical transmission
fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter
card or network interface in each computing/processing
device receives computer readable program instructions
from the network and forwards the computer readable
program instructions for storage in a computer readable
storage medium within the respective computing/processing
device.

[0027] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written in any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0028] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer
program products according to embodiments of the inven-
tion. It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
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blocks in the flowchart illustrations and/or block diagrams,
can be implemented by computer readable program instruc-
tions.

[0029] These computer readable program instructions may
be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

[0030] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0031] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and com-
puter program products according to various embodiments
of the present invention. In this regard, each block in the
flowchart or block diagrams may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable instructions for implementing the specified
logical function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the Figures. For example, two blocks shown in
succession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

[0032] Referring now to FIG. 3, a representative hardware
environment for practicing at least one embodiment of the
invention is depicted. This schematic drawing illustrates a
hardware configuration of an information handling/com-
puter system in accordance with at least one embodiment of
the invention. The system comprises at least one processor
or central processing unit (CPU) 10. The CPUs 10 are
interconnected with system bus 12 to various devices such
as a random access memory (RAM) 14, read-only memory
(ROM) 16, and an input/output (I/O) adapter 18. The 1/O
adapter 18 can connect to peripheral devices, such as disk
units 11 and tape drives 13, or other program storage devices
that are readable by the system. The system can read the
inventive instructions on the program storage devices and
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follow these instructions to execute the methodology of at
least one embodiment of the invention. The system further
includes a user interface adapter 19 that connects a keyboard
15, mouse 17, speaker 24, microphone 22, and/or other user
interface devices such as a touch screen device (not shown)
to the bus 12 to gather user input. Additionally, a commu-
nication adapter 20 connects the bus 12 to a data processing
network 25, and a display adapter 21 connects the bus 12 to
a display device 23 which may be embodied as an output
device such as a monitor, printer, or transmitter, for example.
[0033] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the root terms “include”
and/or “have”, when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of at least one other feature, integer, step,
operation, element, component, and/or groups thereof.
[0034] The corresponding structures, materials, acts, and
equivalents of all means plus function elements in the claims
below are intended to include any structure, or material, for
performing the function in combination with other claimed
elements as specifically claimed. The description of the
present invention has been presented for purposes of illus-
tration and description, but is not intended to be exhaustive
or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the
invention and the practical application, and to enable others
of ordinary skill in the art to understand the invention for
various embodiments with various modifications as are
suited to the particular use contemplated.
What is claimed is:
1. A method, comprising:
receiving input from at least one of a sensor and an
interface of a wearable electronic device of a user, the
input including physiological factors and environmen-
tal factors measured by the wearable electronic device;

predicting at least one nutritional deficiency with a pro-
cessor, the at least one nutritional deficiency being
predicted based on the input; and

generating a personalized supplement recommendation

for the user, the personalized supplement recommen-
dation being generated with the processor based on the
at least one nutritional deficiency.

2. The method according to claim 1, wherein the envi-
ronmental factors include at least one of sun exposure and
air quality.

3. The method according to claim 1, further comprising
measuring an amount of time that the wearable electronic
device is exposed to a light threshold level.

4. The method according to claim 1, further comprising at
least one of:

measuring an amount of airborne toxins that the wearable

electronic device is exposed to in the environment; and
measuring an amount of particulate matter that the wear-
able electronic device is exposed to in the environment.

5. The method according to claim 1, wherein the physi-
ological factors include at least one of blood pressure,
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hydration level, sweat salt content, sweat amount, caloric
consumption, calorie expenditure, planned exercise, human
waste amount, human waste type, amount of sleep, sleep
quality, a time that the user went to sleep, a time that the user
woke up, an amount of sleep, and an amount of being awake.

6. The method according to claim 1, further comprising
generating a meal recipe for the user, the meal recipe
including a list of ingredients and instructions for preparing
a meal, the meal recipe being generated with the processor
based on the at least one nutritional deficiency.

7. The method according to 6, further comprising gener-
ating a dietary plan for the user, the dietary plan including
a list of meal recipes for at least one week, the dietary plan
being generated with the processor based on the at least one
nutritional deficiency.

8. The method according to claim 1, further comprising
generating a food additive recommendation for the user, the
food additive including a list of ingredients and instructions
for preparing an additive to be added to food, the food
additive recommendation being generated with the proces-
sor based on the at least one nutritional deficiency.

9. The method according to claim 1, further comprising
sending the personalized supplement recommendation to a
3D food printer.

10. The method according to claim 1, further comprising
generating a personalized supplement recommendation for
an additional user, the additional user being positioned less
than a threshold distance from the wearable electronic
device when the wearable electronic device received the
input, the personalized supplement recommendation being
generated with the processor based on the at least one
nutritional deficiency.

11. A method of collecting data to provide a personalized
nutrition recommendation to a user, said method compris-
ing:

receiving input from a sensor and an interface of a

wearable electronic device of the user, the input includ-
ing physiological factors and environmental factors
measured by the wearable electronic device, the envi-
ronmental factors including sun exposure and air qual-
ity;

predicting nutritional deficiencies with a processor, the

nutritional deficiencies being predicted based on the
input;

generating a personalized supplement recommendation

for the user, the personalized supplement recommen-
dation being generated with the processor based on the
nutritional deficiencies; and

displaying the personalized supplement recommendation

to the user on a display connected to the processor.

12. The method according to claim 11, further comprising
measuring an amount of time that the wearable electronic
device is exposed to a light threshold level.

13. The method according to claim 11, further compris-
ing:
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measuring an amount of airborne toxins that the wearable
electronic device is exposed to in a first sample period;
and

measuring an amount of particulate matter that the wear-

able electronic device is exposed to in a second sample
period.

14. The method according to claim 11, wherein the
physiological factors include at least one of blood pressure,
hydration level, sweat salt content, sweat volume, caloric
consumption, caloric expenditure, planned exercise, human
waste amount, human waste type, amount of sleep, sleep
quality, time of sleep, and time of wake.

15. The method according to claim 11, further comprising
generating a meal recipe for the user, the meal recipe
including a list of ingredients and instructions for preparing
a meal, the meal recipe being generated with the processor
based on the nutritional deficiencies.

16. The method according to 15, further comprising
generating a dietary plan for the user, the dietary plan
including a list of meal recipes for at least one week, the
dietary plan being generated with the processor based on the
nutritional deficiencies.

17. The method according to claim 11, further comprising
generating a food additive for the user, the food additive
recommendation including a list of ingredients and instruc-
tions for preparing an additive to be added to food, the food
additive recommendation being generated with the proces-
sor based on the nutritional deficiencies.

18. The method according to claim 11, further comprising
sending the personalized supplement recommendation to a
3D food printer.

19. The method according to claim 11, further comprising
generating a personalized supplement recommendation for
an additional user, the additional user being positioned less
than a threshold distance from the wearable electronic
device when the wearable electronic device received the
input, the personalized supplement recommendation being
generated with the processor based on the nutritional defi-
ciencies.

20. A computer program product comprising:

a computer readable storage medium having stored

thereon:

first program instructions executable by a device to cause

the device to receive input from at least one of a sensor
and an interface of a wearable electronic device of a
user, the input including physiological factors and
environmental factors measured by the wearable elec-
tronic device;

second program instructions executable by the device to

cause the device to predict at least one nutritional
deficiency based on the input; and

third program instructions executable by the device to

cause the device to generate a personalized supplement
recommendation for the user based on the at least one
nutritional deficiency.
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