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RECEIVE

305 1. AT LEAST ONE NUTRIENT FOR A UNIT (OF SERVING OR
WEIGHT OR VOLUME ETC.) OF AT LEAST ONE FOOD OR
\— RECIPE OR DIET, OR AT LEAST ONE INGREDIENT OF THE
FOOD OR DIET OR RECIPE; AND
2. A DATA ITEM REPRESENTING A USER UNIQUELY OR AN
ARCHETYPAL USER OR, AT LEAST ONE DATA ITEM
PERTAINING TO A USER OR ARCHETYPAL USER,;

200 3. ZERO OR MORE CONDITIONS THAT THE USER IS
INTERESTED IN OR MAY BE INTERESTED IN OR SUFFERS
\-1 FROM.
GENERATE

204 A SCORE FOR THE SUITABILITY OF CONSUMPTION OF THE FOOD
\__ FOR THE USER FOR AT LEAST ONE AMOUNT, WHEREIN AMOUNT
COULD BE IN FRACTIONAL OR WHOLE UNITS OR COMBINATION
THEREOF OF SERVINGS OR WEIGHT OR VOLUME OR ANY
MEASURE OF AMOUNT.

FIG. 6
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212
.

user_nutrient_preferences:
stores users' need or preference for
one or more nutrients over a period.

userid1: (saturated_fat, 15.5g, max, day),(dietary_fiber,26, min, day)

userid2: (total_fat, 330.3g, max, day),(dietary_fiber, 21, min, day),
(sodium, 1400mg, max, day)

FIG. 7

user_conditions:

stores conditions that users
are interested in.

userid1: type 2 diabetes, hypertension
userid2: ckd3, hypertension, type 2 diabetes
userid3: hypertension, pcos

userid4: ckd4, hypercholesterolemia

FIG. 8
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scores_for_nutrient_ranges:
stores scores for range of percentage daily
values of nutrients

2a8
\_|fotal_carbohydrates: from:0, t0:2.5, score:10

total_carbohydrates: from:2.5, 10:5.0, score:9

dietary_fiber: from:0, to:2, score:0
dietary_fiber: from:2, t0:5, score:1

carbohydrate_to_fiber_ratio: from:1, to0:2, score:20
carbohydrate_to_fiber_ratio: from:2, t0:3, score:19

FIG. 10
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{
"userid": "abcdl1234qwer5678",
"nutrient_preferences_period_default": "daily",

230

"nutrient_preferences": [

"name": "saturated_fat",
"limit_type": "max",
"value": "15.5 grams",
"period": "daily"

{
"name': "dietary_fiber",
"limit_type": "min",
"value": "26 grams"
}

N .

FIG. 12
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"level': "user",

"userid": "abcdl1234qwer5678",

"conditions'": [

54 {"rank":"1", "weight": 3,

o "name'":'"type_2_diabetes"},

\\ {"rank":"3", "weight": 1,
""name":"hypertension"},

{"rank":"2", "weight": 2,

"name": "chronic_kidney_disease_stage_3"},
{"rank":"4", "weight": 1,
"name": '"pcos"},
1,
}
FIG. 13A
{
"level": '"standard",
""conditions": [
235 {"rank":"2", "weight": 1,
K\ "name":"type_2_diabetes"},
{"rank":"4", "weight": 1,
"name'":"hypertension"},
{"rank":"1", "weight": 3,
"name": "chronic_kidney_disease_stage_3"},
{"rank":"6", "weight": 1,
"name'": "pcos"},
1,
}

FIG. 13B
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"ingredientid": "xyzl1l23qwe456poi",

"name' :"onion",
"nutrients": {

3,

"total carbohydrate'":"3.9 g",
"potassium': "“237 g",

"total fat":"0.9 g",

"sugar": "2.6 g",

Ilperll:II1®@ gll’

FIG. 14
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{
"type_2_diabetes": {
238 "total carbohydrate":{"limit":"45%dv",
\- |l.typell:llmaxll’llperiodll:lldayﬂ}’
"carb2fiber":{"limit":"10",
ll.typell : llmaxll , I|periodll : lldayll}
o
"general health": {
"sodium":{"limit":"2300mg",
lltypell : Ilmaxll , Ilperiodll : lldayll}'
¥
FIG. 15
2440
[
"map_for_overall_score": [{
Ilfromll : Il@ll ,
ll.toll: II2II ,
IICO'LOrII:Il redll’ Ilgradell:llDll
),
1,
b
FIG. 16
242

Nl

"map_for_type_2_diabetes_score": [{

Ilfromll : Il@ll ,

Il.toll: ll2ll'

Ilcolorll:llredll’ llgradell:llFll
sty

N .

FIG. 17
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250

260

[

{

by
{

""conditions'": ["type_2_diabetes",'"hypertension"],
"nutrient_weights": [

{llsodiumn : "1"},

{"total_carbohydrates":"2"},

]

’

"conditions": ["type_2_diabetes"],

"nutrient_weights": [
{"total_carbohydrates":"1"},
{"carbohydrate_to_fiber_ratio":"0.5"},

FIG. 18

”ééerallscore": {

¥

"score": {"color":"light green'", ''grade":"B"},
"message'": "Good for you. Enjoy!",
"detailedMessage": "Good for you. This food is
good for your general health and chronic condition/s."

onditionsScore": {

"hypertension'": {"color":"dark green", 'grade":"A"},
"hypercholesterolemia": {"color":"yellow", 'grade":"C"},
""generalHealth": {"color":"light green", "grade":"B"},
"type2Diabetes": {"color":"red", "grade":"F"}

FIG. 19
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262

"nutrient_weights": [

{
"conditions": ["type_2_diabetes", 'general_health"],
"weights": {"type_2 diabetes":2, '"general_health":1}
{
"conditions": ["hypertension", "pcos'"l],
"weights": {"hypertension":1, "pcos":1l}
I
]

FIG. 20
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"messageForNutrient": {

"saturatedFat'": {

566 "A": { "short": ["Low saturated fat"], "long": [""] },
\\\“_ "B": { "short": ["Low to moderate saturated fat"],
”10[‘]9“: [IIII]
268 Pt

— 2'short": ["High saturated fat"],

"long": ["Consuming foods high in saturated
fat is linked to increased cholesterol levels.",
"high saturated fat may increase cholesterol
levels"

FIG. 21

"overallAndCondition: {

IIACII: {
270 "value": [
\\\~_ "Consume in moderation. However, it has

#NUTRIENTASSESSMENT which affects your #CONDITION.'",
"This food has #NUTRIENTASSESSMENT. It affects your
#CONDITION."]

FIG. 22

275 v belongs to the range
[percentage1, percentage?)

if, v>percentage1 and v<percentage2

FIG. 23
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310
RECEIVE REQUEST TO CALCULATE SCORE OF A
RECIPE OR FOOD FOR A USER.

312

300
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ALL RELEVANT
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THEIR AMOUNTS
IN THE
REQUEST?

ARE
INGREDIENTS
314 (AND THEIR AMOUNTS
IN THE
REQUEST?

YES

IS UNIQUE
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RECIPE OR FOOD IN

YES
316 v

\_ GATHER NUTRIENT
AMOUNTS FOR

EACH INGREDIENT

\ 4
ECT

k_ REJ
REQUEST

324 v
\_ CALCULATE TOTAL YES v
CUMULATIVE v \\

Y

AMOUNTS OF EACH sToP }
v NUTRIENT OVER THE 3
GIVEN INGREDIENTS

wrsves
Ity

GATHER RECIPE DETAILS
INCLUDING AMOUNTS OF
EACH NUTRIENT PER
SERVING OF THE RECIPE

k326

o
PR

322

1S NUMBER

OF SERVINGS IN
THE

REQUEST?,

NO
L—p| ASSUME REQUEST

IS FOR 1 SERVING
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YES
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GIVEN AMOUNTS (Aj) FOR NUTRIENTS (Nj) IN ONE UNIT (SERVINGS, WEIGHT

OR VOLUME) OF THE RECIPE AND USER DETAILS COMPRISING HEALTH
CONDITIONS {Ck). NUTRIENT LIMIT PREFERENCES (Lm) ETC.

y

CALCULATE THE DAILY ALLOWANCE Dj OF EACH NUTRIENT N;j FOR THE USER
USING LIMIT PREFERENCES L IF SPECIFIED OR USING THE USER'S MEDICAL
AND BIOLOGICAL DATA.

o o o o
— — — onddh
[ou (.;x [1\3 (o

CALCULATE, FOR EACH NUTRIENT Nj, THE PERCENT Pj THAT THE AMOUNT OF 500
NUTRIENT Aj IS OF THE DAILY ALLOWANCE Dj FOR THE USER. )
CALCULATE, FOR EACH NUTRIENT N;j, THE SCORE Sj THAT THE PERCENT Pj
CORRESPONDS TO.
518 FOR EACH CONDITION {Cy), GATHER THE NAMES OF NUTRIENTS N; THAT ARE

RELEVANT TO CONDITION Ci AND THE CORRESPONDING WEIGHTS W, ; FOR
EACH NUTRIENT N; FOR EACH CONDITION Cy .

.

520 ¢
FOR EACH CONDITION (Ck), CALCULATE THE WEIGHTED AVERAGE OF SCORE

OF ALL NUTRIENTS (Nj) THAT ARE RELEVANT TO THE CONDITION. REPRESENT
IT AS Kk.

.

522

CONFIGURED
TO SHOW WORST
CASE?

YES

A 4

GET THE WORST SCORE Kworst

AMONGST ALL THE CONDITIONS
THAT THE USER IS INTERESTED

CALCULATE THE OVERALL SCORE O AS A
COMPOSITE SCORE OVER ALL NUTRIENTS

IN. THIS IS THE OVERALL SCORE WITH WEIGHTS OF EACH NUTRIENT
0. CALCULATED USING A SEPARATE MECHANISM.
524 \__
* 526
528 MAP THE OVERALL SCORE O AND SCORE FOR EACH CONDITION Kk

k_ TO A GRADED SCALE (OF COLOURS OR ALPHABETS OR NUMBERS)
AND TO TEXT FOR DISPLAY TO THE USER OR CONSUMPTION BY AN
API

FIG. 26
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( 600

GIVEN THE WEIGHTS W
510 FOR NUTRIENTS (N;) FOR EACH CHRONIC OR MEDICAL OR

| HEALTH CONDITION (k IS THE INDEX FOR THE CONDITION
INCLUDING GENERAL HEALTH AND j IS THE INDEX OF THE
NUTRIENT)

FOR EACH NUTRIENT(N;), ADD WEIGHTS FOR ALL CHRONIC

OR MEDICAL OR HEALTH
CONDITION(S) (INCLUDING GENERAL HEALTH) TO GET
612 WEIGHT FOR THE NUTRIENT

_ S,
k

FIG. 27
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GIVEN THE WEIGHTS Wy ; FOR RELEVANT NUTRIENTS (N;) FOR
EACH CHRONIC OR MEDICAL OR HEALTH CONDITION (k IS THE

INDEX FOR CONDITIONS INCLUDING GENERAL HEALTH AND j IS
640 THE INDEX OF THE NUTRIENT)

N AND

THE WEIGHTS Ty FOR EACH CHRONIC OR MEDICAL OR HEALTH

CONDITION(S), INCLUDING GENERAL HEALTH, WHERE k IS AGAIN
THE INDEX FOR CONDITIONS OR GENERAL HEALTH. 630

642
FOR EACH NUTRIENT (Nj) COMPUTE THE NUTRIENT'S WEIGHT AS
Y TiWi;
k
WHERE k IS A CONDITION OR GENERAL HEALTH.
FIG. 28
660

670 GATHER WEIGHTS WK,j FOR NUTRIENTS WHERE | IS THE INDEX OF A )

\_ NUTRIENT AND K IS THE SET OF CONDITIONS AND/OR GENERAL
HEALTH THAT THE USER IS INTERESTED IN.

FIG. 29
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Three Ingredient Flourless ~ Servings [O.E’:;

. . 71
Pumpkin Cookies 0
B ;
/A&*/ [ Good for you. This food is ggood for your
vy oS (! - . -
\z/,a, //PV “\m\ general condition and chronic condition/s

—~=N 714
= < - @ @ @\ 712

RTINS General  Chole- Hyper-  Pre/Type 2

Health sterol tension Diabetes 716

‘ Low Carb ]

[ Low Cholesterol } [ Low Sodium ]

FIG. 30
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i https://..
Three Ingredient Flourless Servings [1’ ; 739
Pumpkin Cookies )
[
g ? /Restrict consumption. Even though the )
Vf {f 21, \ overall quality of this food is okay, it is
very high in saturated fat, very high in
;({ [T é,,, fat, and high in cholesterol, which might
“‘“W\,’ A not be beneficial for your high
w AR cholesterol

@.@@

General  PrefType 2 Hyper- Chole-
Health Diabetes  tension stero\338

[High Saturated Fat| | High Fat |

| High Cholesterol | | High Fiber |

FIG. 31
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1

Three Ingredient Flourless ~ Servings [1.55

752

Pumpkin Cookies /_J

T [
M I/ Avoid if you can. The overall quality is

bad. You may consider a smaller portion.

2}
- (’//’/“"'

A LN 756
= NJING ® B

?\;‘Eﬁﬁﬂ“' General  Pre/Type 2 Hyper- Chole-
Health  Diabetes  tension stero\7J58
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[ High Calories | | High Fiber |
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. Web Page

FIRST NAME LAST NAME
JANE DOE
EMAIL

JANE.DOE@EXAMPLE.COM

HEIGHT
5FT 3IN

WEIGHT ACTIVITY LEVEL

183 LBS SLIGHTLY ACTIVE ‘\

772 770
AGE (YEARS) GENDEFF—)(_\
-
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774—
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782
CARBOHYDRATE
TOTAL FAT
PROTEINS

SATURATED FAT

SCDIUM

CHOLESTEROL

784 786

4é % {204 GRAMS PER DAY)

25 % (50 GRAMS PER DAY)

30 % {136 GRAMS PER DAY)

4 %o {8 GRAMS PER DAY)

1499 mg

19ng

L— 788

SAVE

780
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METHODS AND SYSTEMS FOR SCORING
FOODS AND RECIPES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority under
35 U.S.C. § 119(e) of U.S. Provisional Application Ser. No.
63/256,535, filed on Oct. 16, 2022, the content of which is
relied upon and incorporated herein by reference in its
entirety.

FIELD

[0002] The present disclosure is in the technical field of
nutrition, and more particularly, in the technical field of
computer-implemented scoring of foods and recipes.

BACKGROUND

[0003] Nutrition plays a significant role in the manage-
ment of many chronic or health or medical condition(s).
Improvements in nutrition of food consumed may lead to
better management of chronic or health or medical condition
(s) and general health. To improve nutrition of the food
consumed, a person would need to have knowledge of the
suitability of the foods consumed towards each of one or
more of their chronic or health or medical condition(s) as
well as the suitability towards general health. Assessing the
suitability of a recipe or food to the person in context of one
or more chronic or health or medical condition(s) that they
suffer from as well as the general health is a challenging
task. To manage their one or more chronic or health or
medical condition(s), the person, for example, may need to
limit the intake of certain nutrients such as sodium in case
of hypertension, or increase the intake of certain nutrients
such as dietary fibres in case of diabetes mellitus, or keep the
intake of potassium within certain limits depending on the
stage of chronic kidney disease they might have. Moreover,
a recipe or food prepared following the steps of a recipe
(henceforth referred to simply as ‘recipe’) if consumed in
large quantities, may not be suitable for the person even
though the recipe or food is suitable to the person in smaller
quantities. Such assessments of suitability of the quantity, in
terms of servings or weight or volume, of the recipe or food
to the person in the context of their chronic or health or
medical condition(s) or general health is also challenging.
[0004] Alarge section of the population has more than one
chronic or health or medical condition(s). Having more than
one chronic or health or medical condition(s) is also known
in medical literature as comorbidity. Comorbidity is defined
as the presence of one or more additional chronic or health
or medical condition(s) occurring alongside the primary
condition(s). For example, a person who has type 2 diabetes
may also have dyslipidemia (including hypercholesterol-
emia) or a person with CKD (chronic kidney disease) stage
4 may also have hypertension as well as type 2 diabetes.
When a person suffers from more than one chronic or health
or medical condition(s), the management of diet, which
includes the foods and recipes consumed, becomes even
more challenging because of the combination of limitations
due to each of their chronic or health or medical condition(s)
as well as limitations pertaining to general health.

[0005] Existing computer implemented systems for evalu-
ating various nutritional aspects of a food or recipe rely on
nutritional indexes to provide nutritional advise to users, but

Apr. 20, 2023

do not allow the user to override the settings. Such systems,
for example, do not allow the user to set nutrient limits that
override the default nutrient limits for their medical condi-
tions, do not allow the user to set independent weights to one
or more medical conditions to indicate the relative impor-
tance of the condition to the user, do not score the food or
recipe at various amounts of servings, weights, or volume,
do not score the food or recipe in the context of a specific
medical condition or in the context of a plurality of medical
conditions, and/or do not communicate a script to the user
for understanding the scoring. And some existing systems
require the input of a food log identifying foods previously
consumed by the user. Accordingly, there remains a need for
an improved system for scoring foods and recipes that do not
require knowledge of prior consumption of foods.

SUMMARY

[0006] In various embodiments, a computer implemented
method for scoring a food or recipe for its suitability to one
or more medical conditions inputted by a user of an appli-
cation program configured to carry out the method, com-
prising: receiving, from a user computing device, a user-
generated query for the food or recipe, wherein the food or
recipe comprises one or more food components, wherein
each respective food component comprises one or more
nutrients; retrieving, from a database of the application
program in communication with the user computing device,
the one or more nutrients for each respective food compo-
nent and an amount of each respective nutrient; determining
a cumulative amount of each nutrient for the food or recipe;
determining a per serving amount of each nutrient for the
food or recipe; receiving, from the user computing device,
the one or more medical conditions inputted by the user;
retrieving, from the database of the application program in
communication with the user computing device, a default set
of nutrient preferences for each respective medical condi-
tion, wherein the default set of nutrient preferences com-
prises a recommended maximum amount for one or more
medical condition-specific nutrients; receiving, from the
user computing device, a confirmation or modification of the
default set of nutrient preferences for each respective medi-
cal condition, wherein the modification is configured to
override the default set of nutrient preferences for one or
more nutrients; determining, for each respective medical
condition, a first score indicating the suitability of the food
or recipe for the user; and transmitting, to the display of the
user computing device, the first score.

[0007] In some embodiments, the receiving, from the user
computing device, the one or more medical conditions
inputted by the user comprises a plurality of medical con-
ditions.

[0008] In some embodiments, each of the plurality of
medical conditions inputted by the user is assessed a first
initial weight of relative importance by the application
program.

[0009] In some embodiments, the computer implemented
method further comprises receiving, from the user comput-
ing device, a confirmation or modification of the assessed
first initial weight of relative importance for each respective
medical condition, wherein the modification is configured to
override the first initial weight assessed by the application
program.
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[0010] In some embodiments, the first initial weight of
relative importance for each of the plurality of medical
conditions inputted by the user is equal.

[0011] In some embodiments, the receiving, from the user
computing device, a confirmation or modification of the
assessed first initial weight of relative importance for each
respective medical condition is a modification; and wherein
the modification assesses a first user-specific weight of
relative importance for each of the plurality of medical
conditions and the respective first user-specific weights are
not equal.

[0012] In some embodiments, the computer implemented
method further comprises determining, for all the one or
more medical conditions, a second score indicating the
suitability of the food or recipe for the user; and transmit-
ting, to the display of the user computing device, the second
score.

[0013] In some embodiments, the default set of nutrient
preferences for at least one of the one or more respective
medical conditions comprises a plurality of medical condi-
tion-specific nutrients, and wherein each of the plurality of
medical condition-specific nutrients is assessed a second
initial weight of relative importance by the application
program.

[0014] In some embodiments, the receiving, from the user
computing device, a confirmation or modification of the
default set of nutrient preferences for each respective medi-
cal condition is a modification; and wherein the modification
assesses a second user-specific weight of relative importance
for each of the plurality of medical condition-specific nutri-
ents.

[0015] In some embodiments, the method further com-
prises receiving, from a user computing device, a modifi-
cation of the number of servings for the food or recipe; and
determining, for each respective medical condition, the first
score indicating the suitability of the food or recipe for the
user based on the modified number of servings.

[0016] In various embodiments, a computer program
product comprising a non-transitory computer readable stor-
age medium having program instructions embodied there-
with, the program instructions executable by a computer
processor to cause the computer processor to perform a
method, comprising: providing an application program for
carrying out the method; receiving, from a user computing
device, a user-generated query for the food or recipe,
wherein the food or recipe comprises one or more food
components, wherein each respective food component com-
prises one or more nutrients; retrieving, from a database of
the application program in communication with the user
computing device, the one or more nutrients for each respec-
tive food component and an amount of each respective
nutrient; determining a cumulative amount of each nutrient
for the food or recipe; determining a per serving amount of
each nutrient for the food or recipe; receiving, from the user
computing device, the one or more medical conditions
inputted by the user; retrieving, from the database of the
application program in communication with the user com-
puting device, a default set of nutrient preferences for each
respective medical condition, wherein the default set of
nutrient preferences comprises a recommended maximum
amount for one or more medical condition-specific nutrients;
receiving, from the user computing device, a confirmation or
modification of the default set of nutrient preferences for
each respective medical condition, wherein the modification

Apr. 20, 2023

is configured to override the default set of nutrient prefer-
ences for one or more nutrients; determining, for each
respective medical condition, a first score indicating the
suitability of the food or recipe for the user; and transmit-
ting, to the display of the user computing device, the first
score.

[0017] In some embodiments, the receiving, from the user
computing device, the one or more medical conditions
inputted by the user comprises a plurality of medical con-
ditions.

[0018] In some embodiments, the each of the plurality of
medical conditions inputted by the user is assessed a first
initial weight of relative importance by the application
program.

[0019] Insome embodiments, the computer program prod-
uct further comprises receiving, from the user computing
device, a confirmation or modification of the assessed first
initial weight of relative importance for each respective
medical condition, wherein the modification is configured to
override the first initial weight assessed by the application
program.

[0020] In some embodiments, the first initial weight of
relative importance for each of the plurality of medical
conditions inputted by the user is equal.

[0021] In some embodiments, the receiving, from the user
computing device, a confirmation or modification of the
assessed first initial weight of relative importance for each
respective medical condition is a modification; and wherein
the modification assesses a first user-specific weight of
relative importance for each of the plurality of medical
conditions and the respective first user-specific weights are
not equal.

[0022] In some embodiments, the computer program fur-
ther comprises determining, for all the one or more medical
conditions, a second score indicating the suitability of the
food or recipe for the user; and transmitting, to the display
of the user computing device, the second score.

[0023] In some embodiments, the default set of nutrient
preferences for at least one of the one or more respective
medical conditions comprises a plurality of medical condi-
tion-specific nutrients, and wherein each of the plurality of
medical condition-specific nutrients is assessed a second
initial weight of relative importance by the application
program.

[0024] In some embodiments, the receiving, from the user
computing device, a confirmation or modification of the
default set of nutrient preferences for each respective medi-
cal condition is a modification; and wherein the modification
assesses a second user-specific weight of relative importance
for each of the plurality of medical condition-specific nutri-
ents.

[0025] Insome embodiments, the computer program prod-
uct further comprises receiving, from a user computing
device, a modification of the number of servings for the food
or recipe; and determining, for each respective medical
condition, the first score indicating the suitability of the food
or recipe for the user based on the modified number of
servings.

[0026] It is to be understood that both the foregoing
general description and the following detailed description
describe various embodiments and are intended to provide
an overview or framework for understanding the nature and
character of the claimed subject matter. The accompanying
drawings are included to provide a further understanding of
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the various embodiments and are incorporated into and
constitute a part of this specification. The drawings illustrate
the various embodiments described herein and, together
with the description, explain the principles and operations of
the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] A complete understanding of the present embodi-
ments and the advantages and features thereof will be more
readily understood by reference to the following detailed
description, appended claims, and accompanying drawings,
wherein:

[0028] FIG.1 is a block diagram of a client-server system,
in accordance with embodiments described herein;

[0029] FIG. 2 is a block diagram of a peer-to-peer system,
in accordance with embodiments described herein;

[0030] FIG. 3 is a block diagram of a standalone system,
in accordance with embodiments described herein;

[0031] FIG. 4 is a block diagram of a client-side imple-
mentation, in accordance with embodiments described
herein;

[0032] FIG. 5 is a block diagram of a server-side imple-
mentation, in accordance with embodiments described
herein;

[0033] FIG. 6 is a flowchart illustrating a method of
scoring of a recipe or a food, in accordance with embodi-
ments described herein;

[0034] FIG. 7 is an example of a table of records pertain-
ing to nutrient-preferences of users, in accordance with
embodiments described herein;

[0035] FIG. 8 is an example of a table comprising records
pertaining to various chronic or health or medical conditions
for a user, in accordance with embodiments described
herein;

[0036] FIG. 9 is an example of a table comprising con-
figurations of nutrients that need to be considered when
scoring recipes or foods, in accordance with embodiments
described herein;

[0037] FIG.10is an example of a table comprising records
pertaining to scores for ranges of percentage daily values of
nutrients, in accordance with embodiments described herein;
[0038] FIG. 11 is an example of a table comprising records
pertaining to one or more nutrient-preferences for various
chronic or health or medical condition(s), in accordance with
embodiments described herein;

[0039] FIG. 12 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a docu-
ment or record depicting a user’s preferences on limits of
consumption of certain nutrients, in accordance with
embodiments described herein;

[0040] FIG. 13A is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a docu-
ment or record depicting a user’s list of chronic or health or
medical conditions along with the rank the user may assign
to the importance of that condition to them, in accordance
with embodiments described herein;

[0041] FIG. 13B is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a docu-
ment or record depicting a system-wide standard or system-
wide universal list of chronic or health or medical conditions
with a rank and weight assigned to each chronic or health or
medical condition, in accordance with embodiments
described herein;
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[0042] FIG. 14 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a docu-
ment or record depicting a list of nutrients along with the
amount of the nutrients that comprise an ingredient, in
accordance with embodiments described herein;

[0043] FIG. 15 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a docu-
ment or record depicting a list of nutrient-preferences for
various chronic or health or medical condition(s) including
‘general health’, in accordance with embodiments described
herein;

[0044] FIG. 16 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a code
snippet of a document or record depicting a mapping of a
subset range of overall score to a color code and letter grade,
in accordance with embodiments described herein;

[0045] FIG. 17 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a code
snippet of a document or record depicting a mapping of a
subset range of score for a chronic or health or medical
condition(s) to a color code and letter grade, in accordance
with embodiments described herein;

[0046] FIG. 18 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a code
snippet of a document or record depicting a list of weights
for relevant nutrients for each combination of various
chronic or health or medical condition(s), including ‘general
health,’ that target users may be interested in, in accordance
with embodiments described herein;

[0047] FIG. 19 illustrates an example of a code snippet of
an API response in JSON (JavaScript Object Notation)
format for a scoring request for scoring of a certain amount
of a recipe or food for a user who may be interested in a set
of chronic or health or medical conditions, in accordance
with embodiments described herein;

[0048] FIG. 20 is a partial record in JSON (JavaScript
Object Notation) format illustrating an example of a code
snippet of a document or record depicting a weight for each
condition in various combinations of various chronic or
health or medical conditions, including ‘general health,’ that
the target user may be interested in, in accordance with
embodiments described herein;

[0049] FIG. 21 illustrates an example of a code snippet in
JSON (JavaScript Object Notation) format illustrating an
example configuration that may be used to generate mes-
sages for certain nutrients based on the score for the nutrient
for a recipe or food at a certain amount or serving for a target
user, in accordance with embodiments described herein;
[0050] FIG. 22 illustrates an example of a code snippet in
JSON (JavaScript Object Notation) format illustrating an
example configuration that may be used to generate mes-
sages for the overall score of a recipe or food for the target
user, in accordance with embodiments described herein;
[0051] FIG. 23 illustrates the interpretation of the termi-
nology [percentagel, percentage2) for a given value v, in
accordance with embodiments described herein;

[0052] FIG. 24 is a part of the flowchart illustrating an
example of the steps taken by the method of scoring a recipe
or a food, in accordance with embodiments described
herein;

[0053] FIG. 25 is a continuation of the flowchart in FIG.
24, in accordance with embodiments described herein;
[0054] FIG. 26 shows the details of the step 422 in FIG.
25, in accordance with embodiments described herein;
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[0055] FIG. 27 shows one way the step 526 in FIG. 26 can
be achieved, in accordance with embodiments described
herein;

[0056] FIG. 28 shows another way the step 526 in FIG. 26
can be achieved, in accordance with embodiments described
herein;

[0057] FIG. 29 shows another way the step 526 in FIG. 26
can be achieved, in accordance with embodiments described
herein;

[0058] FIG. 30 is an example user interface for displaying
to the user the scores for a selected amount of a recipe or
food, in accordance with embodiments described herein;
[0059] FIG. 31 is an example user interface for displaying
to the user the scores for a selected amount of a recipe or
food different from that selected in FIG. 30, in accordance
with embodiments described herein;

[0060] FIG. 32 is an example user interface for displaying
to the user the scores for a selected amount of a recipe or
food different from that selected in both FIG. 30 and FIG.
31, in accordance with embodiments described herein;
[0061] FIG. 33 is an example user interface in which a
target user may set and save their medical and biological
information, in accordance with embodiments described
herein; and

[0062] FIG. 34 is an example user interface in which a
target user may set and save their preferences for limits on
consumption of certain nutrients per unit of time duration,
usually a day, in accordance with embodiments described
herein.

[0063] The drawings are not necessarily to scale, and
certain features and certain views of the drawings may be
shown exaggerated in scale or in schematic in the interest of
clarity and conciseness.

DETAILED DESCRIPTION

[0064] Reference will now be made in detail to the present
preferred embodiment(s), and examples of which is/are
illustrated in the accompanying drawings. Whenever pos-
sible, the same reference numerals will be used throughout
the drawings to refer to the same or like parts. Any specific
details of the embodiments are used for demonstration
purposes only, and no unnecessary limitations or inferences
are to be understood therefrom.

[0065] Before describing in detail exemplary embodi-
ments, it is noted the embodiments reside primarily in
combinations of components and procedures related to the
system. Thus, the system components have been represented
where appropriate by conventional symbols in the drawings,
showing only those specific details that are pertinent to
understanding the embodiments of the present disclosure so
as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having
the benefit of the description herein.

[0066] In various embodiments, computer-implemented
methods and systems for scoring the suitability of a recipe
or food to a target user or target subject who has or is
interested in one or more chronic or health or medical
condition(s), or general health, are provided.

[0067] As used herein, the term “medical condition” refers
to an illness, ailment, disorder, or disease that affects a
person. Examples of medical conditions include chronic
kidney disease (CKD) (stages 1, 2, 3, 4, 5), end stage renal
disease (ESRD), diabetes mellitus (type-1, type-2, LADA),
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hypertension, dyslipidemia, polycystic ovarian syndrome,
gastrointestinal conditions, etc.

[0068] As used herein, the term “score” includes a
numeric value, a letter grade, a color, a message text, or any
combination thereof. In some embodiments, the score is
based on any combination of one or more of: (a) the nutrient
content of the food or a food created following the steps of
the recipe, (b) the chronic or health or medical condition(s)
or general health that the target user may be interested in, (c)
the extent of the target user’s chronic or health or medical
condition(s) and the relative rank order of concern of each
such condition to the target user, (d) the target user’s
biological and medical profile data such as their biological
and physical characteristics comprising height, weight, age,
sex, daily or weekly activity levels, etc., (¢) any of the target
user’s nutrition preferences. The methods and systems pres-
ents to the user a representation of the score of the recipe or
food for each of one or more of the chronic or health or
medical condition(s) or for general health or a combination
thereof. The methods and systems also presents to the user
messages regarding the suitability of the food or recipe to
their one or more chronic or health or medical condition(s),
or general health.

[0069] In the following, various embodiments are pre-
sented for methods and systems for scoring of foods and
recipes for a person who is a target user or individually for
a set of persons who are the target users. As used herein, the
term ‘person,” ‘user,” and ‘subject’ are used interchangeably.
All these three: ‘person,” ‘user,” and ‘subject’ refer to the
target user to whom the methods and systems are addressed.
The target user may be the actual user (“end-user”) to whom
the methods and systems are addressed. The target user may
be an archetypal user who does not exist in reality but is a
representative of a set of actual one or more target users that
have various characteristics similar to the archetypal user,
such characteristics comprising one or more of the follow-
ing: age, sex, race, daily activity level, BMI (Body Mass
Index,) chronic or health or medical condition(s), and pref-
erences on limits on daily consumption of certain nutrients,
etc.

[0070] FIG. 1 shows a network diagram illustrating an
example of a system 100 within which various embodiments
may be deployed. The system 100 comprises one or more
server machines 110, which has/have one or more server
applications 112 provide server-side functionality. The
server-side functionality may be made available via a com-
puter network 108 to one or more client applications 106
running on one or more client machines 104. The client
machines may include mobile devices or non-mobile
devices. Mobile devices are those devices that are capable of
being carried around. Examples of such mobile devices
include smartphones, universal product code (UPC) scan-
ners, barcode scanners, QR code scanners, tablets, laptops,
specialized medical devices etc. Non-mobile devices are
those devices that may not be capable of being carried
around. Examples of non-mobile devices include desktop
computers and specialized medical devices.

[0071] The server application(s) 112, which may run
inside server machine(s) 110, may provide services to clients
or users of the service. The server machine(s) 110 may be
physical machine(s) or virtual machine(s). These services
may include the subject matter of this disclosure. In some
embodiments, some of the functionality of the server appli-
cation(s) 112 may be a part of the client application(s) 106.



US 2023/0123341 Al

In some embodiments, some of the functionality of the client
application(s) 106 may be a part of the server application(s)
112. In various embodiments, the server application(s) 112
may include one or more Application Programming Inter-
face (API) server(s) or any computer server(s) to provide a
programmatic data interface for one or more services on one
or more application server(s). Those skilled in the art will
readily understand that some of the functionality in the
server application(s) 112 may be performed in the client
application(s) 106 while some of the functionality in the
client application(s) 106 may be performed in the server
application(s) 112. The server machine(s) 110 may be con-
nected to one or more data store(s) 116. The server machine
(s) 110 and the data stores(s) 116 may be connected directly
or may be connected through a computer network 114. The
computer networks 108 and 114 may be a part of an intranet
or a part of the internet. While FIG. 1 shows a client-server
architecture 100 within which various embodiments of the
methods and systems described here may be implemented,
this disclosure is not limited to such an architecture. Various
embodiments of the methods and systems may be arranged
in a peer-to-peer 120 or a distributed architecture or as a
standalone architecture 140 with or without any network or
data interface.

[0072] FIG. 2 shows a peer-to-peer architecture that illus-
trates another example of a system 120 within which various
embodiments may be deployed. The system 120 comprises
at least one peer machine 124 (130 is for illustration of the
peer-to-peer nature of this architecture), each of which have
peer application(s) 126 (and 132) as well as peer data
store(s) 128 (and 134). Both the client-side and server-side
functionality may be provided in the peer application or
some functionality may be shared between the peer appli-
cations on separate peer machines.

[0073] FIG. 3 shows a standalone architecture which illus-
trates another example of a system 140 within which various
embodiments may be deployed. In this architecture, the
standalone machine(s) 144, the standalone application(s)
146 or the standalone data store(s) 148 may or may not be
attached to a network, whether a part of an intranet or a part
of the internet. The system 140 comprises at least one
standalone machine(s) 144. The standalone machine(s) com-
prise standalone application(s) 146 which connect with
standalone data store(s) 148. Both the client-side and server-
side functionality may be provided in the standalone appli-
cation(s) 146 or some functionality may be shared with a
remote machine(s) if the standalone machine(s) 144 or
standalone application(s) 146 or the standalone data store(s)
148 is/are attached to a network.

[0074] As discussed herein, the methods and systems will
be in the context of the client-server architecture 100 unless
components of the peer-to-peer architecture, i.e., 124, 126,
128, 130, 132 or 134 or those of the standalone architecture,
ie., 144 or 146 or 148 are explicitly mentioned. Those
skilled in the art will readily understand that the embodi-
ments described for a client-server architecture may easily
be applied to the distributed or peer-to-peer architecture 120
or to the standalone architecture 140 or various combina-
tions of these or various other architectures not illustrated
here.

[0075] The block diagram 150 in FIG. 4 illustrates
example modules of the client application(s) 106. The user
interface module 154 may be configured to allow the user to
interact with the user interface of the client application(s)
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106. For example, the user interface module may be con-
figured to present to the user at least some or all of the
example user interfaces 700, 730 and 750 in FIG. 30, FIG.
31, and FIG. 32. The network communication module(s) 174
may be used to communicate with the server application(s)
112 or peer application(s) 126, 132 or peer data store(s) 128,
134. The network communication module(s) 156 may be
configured to allow the user interface module 154 to connect
to the network 108.

[0076] The block diagram 160 in FIG. 5 illustrates
example modules of the server application(s) 112. The daily
value calculations module(s) 166 may be configured to
calculate the daily values of various nutrients for one or
more users of the client application(s) 106. The scoring
module(s) 170 may be used to score recipes or foods for
users of client application(s) 106 who may be interested in
certain chronic or health or medical condition(s) including
but not limited to diabetes (type 1 and type 2), hypertension,
dyslipidemia, chronic kidney disease at stages 1, 2, 3, 4, 5,
end stage renal disease (ESRD), polycystic ovary syndrome
(PCOS), gastrointestinal conditions, etc. The fetch module
(s) 168 may be configured to allow the various example
modules in the server application(s) 112 to collect or collate
or gather or process or massage data to make the data easier
to further process. The data interface module(s) 172 may be
configured to allow the various example modules in the
server application(s) 112 to interact with or exchange data
with the data store(s) 116, 128, 134, or 148. The message
module(s) 164 may be configured to create messages for the
user of the client application(s) 106 based either on the
scoring of a recipe or food or on the scoring of relevant
nutrients or on the user’s nutrition or other preferences or on
chronic or health or medical condition(s) that the user might
be interested in. The network communication module(s) 174
may be configured to communicate the scores of the recipes
or foods or the messages to the client application(s) 106. The
coordination module(s) 176 may be configured to coordinate
the processing of a request to score a recipe or food for a
target user who may be interested in one or more of general
health or chronic or health or medical condition(s). In this
disclosure, such requests may sometimes be referred to as
the ‘scoring request’ unless otherwise specified. A ‘scoring
request’ may occur independently as an independent request
or it may be a part of a bigger request. The server application
(s) may process the scoring request as such regardless of
whether it is an independent request or a part of a bigger
request which may encompass the scoring request. The
coordination module(s) 176 may, with the help of the
network communication module(s) 174, receive a scoring
request, perform the scoring of the recipe(s) or food(s) in the
scoring request for the target user(s) within appropriate
contexts including the condition(s) for the target user(s),
generate messages some or all of which may correspond to
the score(s) or condition(s) etc., and send the response back
to the requester. In achieving the goal of processing the
scoring request, the coordination module(s) may make use
of any or all of the other module(s) in 160.

[0077] The API server(s) or module(s) 178 may be con-
figured to: (a) receive scoring requests, (b) process the
scoring request with the help of the coordination module(s),
and (c) send back a response which may comprise the scores
and messages for one or more amounts of the recipe or food
for one or more of general health or chronic or health or
medical condition(s) that a target user may be interested in.
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[0078] FIG. 6 is a flowchart illustrating example opera-
tions of a method 200 of generating scores for at least one
recipe or food for a target user who may be interested in
general health or at least one chronic or health or medical
condition(s) or a combination thereof. In various embodi-
ments, method 200 may be implemented by one or more
modules of the client application(s) 106 or the server appli-
cation(s) 112 or the peer application(s) 126 (or 132) or the
standalone application(s) 146. In various embodiments,
some parts of the method 200 may be implemented by one
or more modules of the client application(s) 106 while some
of' the other parts may be implemented by one or modules of
the server application(s) 112. In various other embodiments,
where the system is arranged in a peer-to-peer or distributed
architecture 120, the method 200 may be implemented by
one or more modules of the peer application(s) 126 (or 132)
and peer data store(s) 128 (or 134) on one or more of the
peer machine(s) 124 (or 130). For example, in a peer-to-peer
arrangement 120, the method 200 may be implemented in at
least one peer machine 124 or (130.) As another example, in
a standalone arrangement 140, the method 200 may be
implemented in the standalone machine 144 as a part of the
standalone application 146 and the standalone data store
148.

[0079] At operation 202, the network communications
module 174 receives the scoring request to score at least one
unit of at least one recipe or food for a user. For a standalone
architecture, the scoring request may be received directly by
the coordination module(s) 176. It will be readily apparent
to those skilled in the art that while the following is
described for the case where the scoring request is for a
single user, the method 200 may easily be extended to
handle the case of a scoring request containing a set of
several sub-requests for a plurality of users where each
sub-request is similar to the scoring request described.
[0080] The scoring request may include a list of ingredi-
ents used to create the food from the recipe. Each ingredient
may have associated with it an amount in terms of weight or
volume of the ingredient. For example, 1 cup of wheat flour.
[0081] The scoring request may also include the yield of
the recipe. The yield represents the amount of the food that
is created by following the steps of the recipe. The yield may
be specified in terms of weight, e.g., 100, grams or in terms
of volume, e.g., 120 ml, or in terms of servings, e.g., 4
servings.

[0082] The scoring request may include at least one nutri-
ent of the recipe or food along with the amount of the
nutrient, e.g., 72 grams of total carbohydrates, 231 mg of
sodium.

[0083] The scoring request may additionally include at
least one identifier, where each identifier uniquely identifies
a user for which the scoring of the recipe or food is
requested.

[0084] As used herein, an identifier that may uniquely
refer to a user or a subject may be referred to as userid. As
an alternative to including the userid, the scoring request
may include a collection of data items pertaining to at least
one user, where at least one data item pertaining to a user
specifying partly or wholly the user’s profile data such as
their biological and physical characteristics such as height,
weight, age, sex, race, waist measurement, chest measure-
ment, wrist measurement, daily or weekly activity levels,
etc. Such collection of at least one data item pertaining to a
user may be used to represent an archetypal user where such
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a user may not exist in real life but may be representative of
a group of people who may be similar to such an archetypal
user in aspects specified by way of the data items. Such an
archetypal user may still be referred to as a userid.

[0085] As an alternative to including the userid, the scor-
ing request may include a list of one or more nutrient-
preferences. Nutrient-preferences is a list consisting of
restricting values for a set of nutrients. Examples of nutrient-
preferences for a target user are shown in table 212 and may
include the daily needs of various nutrients for a target user.
The contents of the data shown in table 212 in FIG. 7 may
be stored in the data store(s) 116 or the peer data store(s) 128
(or 134) or the standalone data store(s) 148. In FIG. 7, a
nutrient-preference comprises: (a) the name of the nutrient;
(b) a limit value which may be an absolute value or a
percentage of the total calorie needs of the target user or an
absolute value dependent on certain characteristics of the
target user; (c) a maximum (max) or a minimum (min)
designation for the type of said limit value; (d) the period
over which the limit applies, usually, a day.

[0086] The target user may want to restrict the consump-
tion of the nutrients specified in the list to the values
specified over a period of time, usually a day. The restriction
may be a minimum restriction or a maximum restriction. A
minimum restriction refers to a restriction where the target
user would like to consume, approximately, at least the
specified amount over a certain period of time. A maximum
restriction refers to a restriction where the target user would
like to roughly consume, approximately, at most the speci-
fied amount over a certain period of time. The target user
may want the restriction on consumption of the nutrients
because of one or more of the following: (a) the target user
may be concerned about or be suffering from one or more
chronic or health or medical condition(s), (b) the target user
may want to improve or be concerned about their general
health, (c) the target user may want to lose or gain weight,
(d) the target user may want to avoid the development of one
or more chronic or health or medical condition(s), or (d) for
any other reason. Such nutrient-preferences may be pro-
vided in the incoming scoring request in step 202 or may be
obtained by the application(s) 112 (or 106 or 126 or 132 or
146) from the data store(s) 116 in the case of the client server
architecture or the data store(s) 128 (or 134) in the case of
a peer-to-peer or distributed architecture or the data store(s)
148 in the case of a standalone architecture.

[0087] The scoring request may additionally include
names of zero or more chronic or health or medical condi-
tion(s) that the target user may be interested in. The scoring
request may additionally include ‘general health’ if the target
user is interested in their general health. In various embodi-
ments, in the case where zero chronic or health or medical
condition(s) are specified in the scoring request or the target
user for whom the scoring request has been made has no
chronic or health or medical condition(s) known to the
system, the system may assume that the scoring request is
for ‘general health.” The chronic or health or medical con-
dition(s) may include diabetes (type 1 and type 2,) hyper-
tension, dyslipidemia, chronic kidney disease at various
levels, polycystic ovary syndrome etc. In various embodi-
ments, the chronic or health or medical condition(s) or the
nutrient-preferences may be stored in data store(s) such as
116 or 128 or 134 or 148. An example code snippet of a
record 234 of a list of chronic or health or medical condition
(s) that a target user may be interested in is illustrated in FIG.
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13A. This code snippet may be a part of the scoring request
or a part of a data record for the target user. The chronic or
health or medical condition(s) that the target user in the
scoring request may be interested in may be obtained from
such a data source if these condition(s) are not specified in
the scoring request.

[0088] At operation 204, for the target user specified in the
scoring request, the daily value calculations module(s) 166,
calculates the daily values of all relevant nutrients, if at least
one of all daily values for relevant nutrients are not specified
in the scoring request. These daily values are the maximum
or minimum amount of each relevant nutrient that the target
user may want to or need to consume in a period, usually a
day. These daily values are in units of weight or volume,
needed to be consumed, usually daily, by the target user
assuming that the user has the chronic or health or medical
condition(s) that the user may be interested in.

[0089] The nutrient-preference(s) of a target user may be
stored in the data store(s) 116 or 128 or 134 or 148. An
example of such a nutrient-preference record which may be
stored in a JSON (JavaScript Object Notation) format is
depicted in the code snippet 230 in FIG. 12. This record may
reflect the user specifying their nutrient-preference(s) using
a user interface similar to the sample user interface 780 is in
FIG. 34. The nutrient-preference may also be set by the
target user using an API call made to the application(s) 112
(or 106 or 126 or 132 or 146). In case the target user has not
specified a nutrient-preference for any nutrient(s) that are
relevant to their chronic or health or medical condition(s) or
general health, the limit-preferences for those nutrient(s)
may be obtained from one or more tables or documents in
the data source(s) 116 or 128 or 134 or 148 and these
limit-preferences may be based on the chronic or health or
medical condition(s) that the user may be interested in. An
example of such limit-preferences is shown in table 218 in
FIG. 11, which shows a percentage daily values of calorie
needs of a user or an absolute value or a value dependent on
certain characteristics of the user such as their gender,
lactating condition (i.e., whether the target user is lactating
or not), pregnancy condition (i.e., whether the target user is
pregnant or not), age, etc.

[0090] Additionally, nutrient-preferences for various
chronic or health or medical condition(s), including ‘general
health,” may also be defined in the system. An example of
such nutrient-preferences stored, for example, in one or
more tables in a relational database is illustrated in the
example table 228 in FIG. 11. An example of such a
nutrient-preference record stored in a JSON (JavaScript
Object Notation) format is depicted in the code snippet 238
in FIG. 15. Such nutrient-preferences may also be stored in
at least one of non-relational database, relational database,
file system, memory and any other device capable of storing
data.

[0091] For consideration in scoring of a recipe or food, if
a nutrient is found to be relevant to a target user based on,
say, one or more of the target user’s chronic or health or
medical condition(s) or general health, or based on any other
consideration, and the nutrient has been configured by the
target user, for instance, by way of a user interface similar
to 780, and hence is present in the example record 230 (also
shown in example table 212), then the nutrient- preference
from the record 230 is considered in scoring of the recipe or
food for the target user. In some embodiments, if the target
user has expressed a nutrient-preference, then the system
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may honour it over the nutrient-preference derived from the
condition(s) that the target user may be interested in. If,
however, the target user has not expressed a nutrient-
preference, then the preference for the nutrient is obtained
from the example table illustrated in 228. The nutrients that
are relevant for a target user may partly or wholly be
obtained from example tables 228 and 212. If a nutrient
appears for more than one condition(s), then the nutrient-
preference of the condition that the target user considers
more important is considered. A rank ordering of importance
of the various condition(s) may be elicited from the target
user and saved in the system in the data store(s) 116 or 128
or 134 or 148. This rank ordering is illustrated as “rank” in
the code snippet 234 in FIG. 13A. This rank ordering may
be used to identify the nutrient-preference that may be
applied to the nutrient in the event of the nutrient being
present for more than one condition(s) that the user may be
interested in in the following way: if, for a nutrient that is
salient for any one or more of the condition(s) that the target
user may be interested in, the user has not expressed a
nutrient-preference, then the nutrient-preference for that
nutrient is obtained from the condition among the condition
(s) that the user may be interested in that has the highest rank
for the user and for which the nutrient is salient. In said
scheme, if the user has not specified any ranking, then a
system-wide standard ranking may be used. An example of
such a system-wide standard rank ordering of conditions is
illustrated in the configuration code snippet 235 in FIG. 13B.

[0092] In various embodiments, weights may be assigned
to various combinations of one or more of the various
chronic or health or medical condition(s). The weights may
be elicited from the target user and saved in the system in the
data store(s) 116 or 128 or 134 or 148. These weights are
illustrated as “weight” in the code snippet 234 in FIG. 13A.
If a user has not chosen to assign any weights to the various
chronic or health or medical condition(s) that the user is
interested in, a set of standard weights as defined in the
system may be used. An example of such a definition is
illustrated in an example record 262 in FIG. 20. If, however,
a user has not chosen to assign any weights to the various
chronic or health or medical condition(s) the user is inter-
ested in and the system does not have an entry for the
combination of the various chronic or health or medical
condition(s) the user may be interested in, then, in yet some
other embodiments of this disclosure, the weights for the
conditions as defined in the example code snippet 235 in
FIG. 13B may be used.

[0093] The nutrient-preferences illustrated in the example
tables are for illustration purpose only. The system may be
configured such that the nutrient-preferences may be defined
for several chronic and non-chronic health or medical con-
dition(s). For example, if the target user is interested in type
2 diabetes and it will be readily apparent to those skilled in
the art that, in various embodiments, the list of nutrients in
table 228 can be extended to include other nutrients for any
of the chronic or health or medical condition(s) depicted in
table 228. In addition, those skilled in the art will readily
understand that various embodiments may contain such lists
for other chronic or health or medical condition(s) not listed
in the example list in table 228. In addition to the nutrients
for the chronic or health or medical condition(s) that the user
may be interested in, nutrients for general health may also be
included in the list of relevant nutrients. The nutrients for
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general health may include other nutrients that are not
presented in the example table 228.

[0094] In order to complete its task, the daily value
calculations module(s) 166 may need to use the fetch
module(s) 168, the data interface module(s) 172 or the
network communications module(s) 174, or a combination
thereof, to fetch, if needed, details about the target user and
details about the one or more chronic or health or medical
condition(s) the target user may be interested in.

[0095] Once daily value amounts of nutrients for the target
user have been calculated by the daily value calculations
module(s) 166, the scoring module(s) 170 fetches the
amounts for each nutrient present in the amount of the recipe
or food specified in the scoring request. The amount of the
recipe or food to be considered for scoring may be specified
in the scoring request. Alternatively, a standard amount for
the recipe or food may be configured in the system for a
given target user such that if the scoring request does not
have an amount specified for the recipe or food, the scoring
module(s) 170 may fetch this standard value for the
requested amount from one of the data store(s) 116 or 128
or 134 or 148. Examples of the standard amount may be 1%
a serving or 110 grams, 150 ml, or 2 serving etc.

[0096] The flowchart 300 in FIG. 24 illustrates, in details,
the various steps of at least one embodiment of the methods
and systems specified in this disclosure. The flowchart
further continues into 400 in FIG. 25 via the connector
symbol A in step 334. In such embodiments, the step 422 is
further illustrated in an expanded form in 500 in FIG. 26.
Further, in such embodiments, step 526 may, as an example,
be implemented using any one of the logic illustrated in 600,
630, or 660 in FIG. 27, FIG. 28, and FIG. 29 respectively.
Those skilled in the art will readily understand that the logic
illustrated in 600, 630, and 660 are not an exhaustive list and
that several variations of the logic presented in 600, 630, and
660 may be employed to effect the calculations in step 526.
[0097] In flowchart 300, at step 310, the method receives
a scoring request to score a recipe or food for a user. As
indicated before, those skilled in the art will readily under-
stand that this method can be easily extended to the case of
handling one or more requests for scoring of recipes or foods
for multiple users by iterating over all the users wherein in
each iteration only one user is under consideration. In a
similar way, those skilled in the art will readily understand
that this method can be extended to scoring multiple recipes
or foods by iterating over all the recipes wherein in each
iteration only a single recipe or food is considered.

[0098] Details of the contents of a scoring request have
been described earlier. At step 312, a check is done to
ascertain whether all the relevant nutrients and their amounts
are present in the scoring request. To create a list of names
of relevant nutrients, a list of nutrient-preferences for the
user is obtained from the data store(s) 116 or 128 or 134 or
148. The table 212 is stored, in relational databases, as a
record in a table or a logical record across tables linked
together using foreign keys and primary or unique keys or,
in non-relational databases, as a document in a document-
collection or a logical document spread across several
document collections linked together using unique identifi-
ers. An example of such a nutrient-preference record in a
JSON (JavaScript Object Notation) format is depicted in the
code snippet 230 in FIG. 12. Further additions are made to
this list of names of relevant nutrients. These additions
include names of nutrients for each of the chronic or medical
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condition(s) that the user may be interested in as well as for
general health. In a fashion similar to the list of relevant
nutrients, this list of the chronic or medical condition(s) the
user may be interested in as well as for general health is
stored in the data store(s) 116 or 128 or 134 or 148. An
example of such as list 234 is shown FIG. 13A. The
condition(s) that the user may be interested in may be
specified in the scoring request. If the condition(s) are not
specified in the scoring request, they can be obtained from
the data store(s). An example of such data is shown in the
code snippet 234 in FIG. 13A.

[0099] Once the list of relevant nutrients has been
obtained for a user, the check in step 312 checks for the
presence of all such nutrients and amounts of the nutrients
in the scoring request. If not all the relevant nutrients are
provided in the scoring request, a second check in step 314
may be done to see if the ingredients in the recipe or food
may be used to obtain, for an amount of the recipe or food
specified in the scoring request, the nutrients in the recipe or
food.

[0100] If the ingredients are not specified in the scoring
request, then a check in step 318 may be made to see if a
unique identifier for a recipe or food has been provided in
the scoring request. If no such unique identifier for a recipe
or food has been provided in the scoring request, then since
the data isn’t sufficient to calculate the score for the recipe
or food for the user in context of the condition that the user
may be interested in, the scoring request is rejected in step
320 and the method stops in step 322. If, however, a unique
identifier for a recipe or food has been provided in the
scoring request, then in step 326 the details for the recipe or
food with the unique identifier are obtained from the data
store(s) 116 or 128 or 134 or 148 and the processing for the
request continues to step 412. Examples of such details of
the recipes or foods include names of nutrients and their
amounts for 1 serving of the recipe or food as well as for 100
grams (and 100 ml as well if the recipe or food is better
described in volume) of the recipe or food. The connector
symbol A in step 334 in the flowcharts 300 and 400 is
included to indicate the connection of the logic across the
two figures FIG. 24 and FIG. 25.

[0101] Going back to the check in step 314, while we
looked at the logic of the method when the answer to the
check in step 314 was a “NO”, here we will describe the
logic of the method when the answer to the check in step 314
is a “YES”. In this case, when the check in step 314
identifies that one or more ingredients for the recipe or food
and the amount of each respective ingredient is specified in
the scoring request, the logic of the method continues to step
316. If the yield of the recipe or food is not specified in the
scoring request, the yield is assumed to be 1 serving. The
yield could be specified in terms of servings or units of
weight (such as grams) or units of volume (such as 100 ml.)
The yield of the recipe or food in weight (units of grams) or
volume (units of ml) can be calculated from the ingredients.
In step 316, the method goes over each of the ingredients and
its weight in the request and, for each ingredient, the method
gets the amount in units of weight (grams, milligrams etc.)
for all the relevant nutrients from the data store(s) 116 or 128
or 134 or 148. An example record of an ingredient in the data
store(s) in JSON format is illustrated in 236 in FIG. 14. The
logic of the method then continues to step 324. In step 334,
the method adds up the weights (grams, milligrams etc.) of
each relevant nutrient across all the ingredients in the
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request. This results in a list of all relevant nutrients along
with their weight (grams, milligrams etc.) for the recipe or
food in the request. The logic in the method then continues
to step 328.

[0102] Going back to the check in step 312, while we
looked at the logic of the method when the answer to the
check in step 312 was a “NO”, when the answer to the check
in step 312 is a “YES” the method continues to step 328.
[0103] In the check in step 328, the method tests whether
the scoring request asks to do the scoring for a particular
serving size. If the answer is “NO”, then the method
assumes, in step 330, the scoring request is asking to score
the recipe or food at 1 serving. The logic then moves on to
step 332. If the answer to the check in step 328 is “YES”, the
logic moves directly to step 332 with the knowledge of the
number of servings of the recipe or food in the scoring
request. Those skilled in the art will note that in various
embodiments the scoring request may request the score for
a recipe or food for an amount measured not in serving size
but in a measure of volume or weight. For example, the
scoring request may ask the method to score, for a user, a
recipe or food for, say, 135 grams or for, say, 200 ml.
[0104] In step 332, the method uses the serving size to
change nutrient amounts for consideration in the following
manner. To change the amounts for nutrients to correspond
to the requested serving size, the method normalizes the
amounts for nutrients for the amount of the recipe or food
requested. For example, if the ingredients are specified for 5
servings and the scoring request is made for scoring of %4
serving, then the nutrient amounts are divided by 5 and then
multiplied by %5.

[0105] In the check in step 412, the method checks for the
presence of a unique user identifier in the scoring request.
Such a unique user identifier is referred to in future as userid.
If a userid is not in the scoring request, then the method will
perform a check in step 414 to see if the scoring request
includes a user’s list of chronic or health or medical condi-
tion(s). If the scoring request does not have any chronic or
health or medical condition(s) specified, then the method
assumes that “general health” is the only condition that the
user may be interested in. The method moves on to step 418.
[0106] At the check in step 414, if the scoring request
includes one or more chronic or health or medical condition
(s), i.e., the answer to the check in step 414 is a “YES”, then
in step 418 the method obtains all the nutrients to consider
for each chronic or health or medical condition(s) from table
218 for the purpose of scoring. The processing in the method
then moves on to step 422.

[0107] At the check in step 414, if the scoring request does
not include any chronic or health or medical condition(s);
i.e., the answer to the check in step 414 is a “NO”, then in
step 420 the method assumes that the request was for scoring
of the recipe or food for “general health” and obtains all the
nutrients to consider for “general health” from table 218 for
the purpose of scoring. The processing in the method then
moves on to step 422.

[0108] Going back to the check in step 412, if the scoring
request includes a userid, then the answer to the check in
step 412 is “YES” and the processing in the method moves
to step 416. In step 416 the method gathers from table 214
in FIG. 8 the chronic or health or medical condition(s) that
the user associated with userid may be interested in. In step
416 the method also gathers from table 212 any nutrient-
preferences for the user associated with userid. The process-
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ing in the method then moves to step 422. After the scoring
of the recipe has been completed in step 422 the method
stops in step 424. Step 422 is expanded in the example
flowchart 500 in FIG. 26.

[0109] While most of the steps in the example flowchart
500 are self-explanatory, some brief notes are provided
below for a better understanding of the method.

[0110] Step 510 indicates that we begin with the knowl-
edge of the amount A; of nutrient N, (where j is an index
variable that ranges over all the know nutrients or a subset
thereof) in one unit, wherein a unit may be a certain number
(e.g. V2 or 1%50r 2% etc.) of servings of the recipe or food,
or a certain amount of weight (e.g., 80 grams or 12 ounces
etc.), or a certain amount of volume (e.g., 50 ml etc.) of the
recipe or food. At this step we also have the knowledge of
the various chronic or health or medical condition(s) C,
(where k is an index variable that ranges over all chronic
health and medical condition(s), including ‘general health”)
including ‘general health’ that the target user may be inter-
ested in. At this step we also have the target user’s nutrient-
preferences L, (where m is an index variable that ranges
over all nutrients that the user has explicitly set).

[0111] At step 512, the method calculates the daily D;
allowance of each nutrient N, for the target user. To calculate
this daily allowance in this step, the method iterates over all
the various chronic or health or medical condition(s) (in-
cluding ‘general health’) the user may be interested in and
collects the limits for each nutrient. If a nutrient occurs in
multiple chronic or health or medical condition(s) then the
method picks the more conservative value limit among all
occurrences of that nutrient’s limits. For example, if the
nutrient total carbohydrates is a nutrient of consideration for
the chronic or health or medical condition(s) PCOS and
Type 2 diabetes, and limits for total carbohydrates is a
maximum of 50% of daily calorie needs for PCOS and a
maximum of 45% of daily calorie needs for Type 2 diabetes
for the target user, then, both the limits being a maximum
limits, the more conservative figure is a maximum of 45%
of daily calorie needs. In cases where the limits for nutrients
are contradictory, i.e., one or more of the chronic or health
or medical condition(s) have maximum limits while one or
more chronic or health or medical condition(s) have mini-
mum limits, the limit corresponding to the most serious
chronic or health or medical condition(s) is considered and
the rest of the limits are ignored. If, however, the user has
provided limits on certain nutrients that they would prefer to
maintain, then those limits are considered for those nutrients
and the limits for those nutrients obtained based on their
chronic or health or medical condition(s) that they may be
interested in are ignored.

[0112] At step 514, the method calculates for each nutrient
N,, the percentage P, that the amount A; of the nutrient
represents of the daily nutrient allowance D,. This is done
simply by calculating the ratio A /D, and converting that into
a percentage to get Pj.

[0113] At step 516, the method calculates the score S, for
each nutrient N using the percentage P, that A, represents of
the daily allowance D,. This is done utilizing the table 226
in FIG. 10. The table has a list of all known nutrients. For
each nutrient the table 226 has the range 0% to 1000% or
some higher number, divided into mutually exclusive but
completely exhaustive (i.e., non-overlapping but completely
covering the range from 0% to 1000% or some higher
number) subsets where each subset or sub-range corre-
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sponds to a score. For example, as illustrated in the example
table 226, if the P ;... 4., for the nutrient dietary fiber for,
say, /2 a serving of a certain recipe or food is 2.8% of the
daily need for a certain target user, then the score S ;... 45,
for this nutrient, dietary fiber, for that amount of the recipe
or food for the user is 1.

[0114] At step 518, the method iterates over each chronic
or health or medical condition(s) C, the target user may be
interested in. Such conditions include ‘general health’. In
each iteration, one and only one of the chronic or health or
medical condition(s), including ‘general health’, C, is con-
sidered. In each iteration, the method gathers the names of
nutrients that are relevant for the condition C, under con-
sideration for the iteration and the weights W,  (wherein k
is an index variable that ranges over all chronic health and
medical condition(s), including ‘general health’ and j is an
index variable that ranges over all the know nutrients or a
subset thereof) of these nutrients for the condition C,. The
weights W, ; are used to emphasize that certain nutrients are
more important than others for the chronic or health or
medical condition(s) under consideration. The method gath-
ers these W, ; from the data store(s) 116 or 128 or 134 or 148
where the weights are kept in a table similar to the one
illustrated in an example table 218 in FIG. 9. These weights
W, may have either a fixed value or a non-fixed (i.e.,
varying) value. In FIG. 9, each condition may be associated
with one or more nutrient preferences. Each such nutrient-
preference may be associated with a fixed value of weight or
a specification of a varying value of weight.

[0115] An example of fixed value of the weight W, ; is
shown in the table 218 for the entry corresponding to the
condition C; of ‘Hypercholesterolemia’ and nutrient N, of
‘total fat” where the weight for the nutrient has a fixed value
of 1.

[0116] An example of varying value of the weight W, ; is
also shown in an example record 224 in the table 218. The
example record 224 corresponding to the condition C, of
“Type 2 diabetes’ and nutrient N, of ‘dietary fiber to total
carbohydrate in %’ illustrates the example. The weight
illustrated in the example is for the computed nutrient
‘dietary fiber to total carbohydrate in %’ which is obtained
by dividing the amount of dietary fiber in a given amount of
a food by the amount of total carbohydrate in that food and
expressed as a percentage. A ‘computed nutrient’ is defined
as an entity whose value is obtained by way of performing
mathematical operations on one or more other dietary nutri-
ents or computed nutrients. In this example of varying value
of the weight of a nutrient, the weight has two regimes. A
regime may be defined as a range of values of an ‘indepen-
dent nutrient.” A regime may also, at times, be defined as a
range of values of weights of ‘dependent nutrients.” In this
case the first definition is more pertinent. In this context of
varying value of weights, dependent nutrients and indepen-
dent nutrients are defined in the following way. A nutrient is
called a ‘dependent nutrient’ if its weight depends on the
amount of another nutrient in a given food. A nutrient P is
called an ‘independent nutrient’ if the weight of another
nutrient Q depends on this first nutrient P. Here, ‘total
carbohydrates as % of user’s daily need’ is an independent
nutrient and ‘dietary fiber to total carbohydrate in %’ is a
dependent nutrient.

[0117] The example record 224 comprises two regimes.
The first regime is illustrated by the section of the record
indicated by 220 and the second regime is illustrated by the
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section of the record indicated by 222. In the first regime, as
indicated by the value for the field ‘dependsOn’ in section
220 of the record 224, the value of the weight for the
dependent nutrient ‘dietary fiber to total carbohydrate in %’
depends on the value for the independent nutrient ‘total
carbohydrates as % of user’s daily need’. Also, the value of
the independent nutrient varies from O as indicated by the
entry for ‘low_i" (‘low_i’ is a short form for ‘lower limit for
the value for the independent nutrient’) to a value of 20 as
indicated by the entry for ‘high_i’ (‘high_i’ is a short form
for ‘upper limit for the value for the independent nutrient’)
and correspondingly, the value of the weight of the depen-
dent nutrient varies from a value of 0 as indicated by the
entry for ‘low_d’ (‘low_d’ is a short form for ‘lower limit for
the value of the weight for the dependent nutrient’) to a
value of 1 as indicated by the entry for ‘high_d’ (‘high_d’ is
a short form for ‘upper limit for the value of the weight for
the dependent nutrient”). The nature of relationship between
the value for the independent nutrient and the weight for the
dependent nutrient is illustrated by the specification in the
mapping_type sub-record: “(mapping_type, ‘linear’, ‘m:0.
05, ¢:0%)”. The second entry of this sub-record indicates that
the relationship is ‘linear’. This linear relationship is further
specified by the values of the parameters as illustrated by the
third entry for the same mapping_type sub-record which
states that the parameters for the ‘linear’ relationship are
‘m:0.05, ¢:0’. The ‘m’ and ‘¢’ refer to the generally used
linear relationship presented by the equation Y=m*X+c,
where X is the independent variable and Y is the dependent
variable. In this method, in the context of varying value of
weights of nutrients for scoring of foods for certain chronic
or health or medical condition(s), when the relationship
being indicated via the mapping_type sub-record is linear,
the weight for the dependent nutrient is represented by Y and
the value for the independent nutrient is represented by X in
the above equation. In summary, as an illustration of the
varying value of weight of a nutrient, the sub-record 220 is
saying that, for assessing the score of a food for the
condition ‘Type 2 diabetes’, in order to obtain the weight for
the factor corresponding to the computed nutrient ‘dietary
fiber to total carbohydrate in %’, if the value for the
independent nutrient ‘total carbohydrates as % of user’s
daily need’ in the food is between 0% to 20% (of the user’s
total daily calorie needs,) the method uses the following
formula ‘weight of ‘nutrient dietary fiber to total carbohy-
drate in percent’=0.05%total carbohydrates as % of user’s
daily need’+0. For further illustration purposes, if the food
contains total carbohydrates amounting to 10% of the user’s
daily needs of total carbohydrates, then, when calculating
the score of the food for the user for the condition “Type 2
diabetes’, if the user has expressed a need for getting a score
for this condition, the weight assigned to the computed
nutrient ‘dietary fiber to total carbohydrate in %’ may be
calculated as 0.05%10+0 which amounts to 0.5.

[0118] The second regime in the example record 224 is
illustrated by section 222 of the record. This second regime
applies for the range of the value for the independent
nutrient from 20 as indicated by ‘low_i" to ‘Inf” as indicated
by ‘high_i’ in the section 222 of the record 224. The value
‘Inf” merely indicates that the value has no limit though in
real life there may be a reasonable limit. Furthermore, as
indicated in the same section, the value for the weight of the
dependent nutrient varies from a value of 1 indicated by
‘low_d’ to a value of 1 indicated by ‘low_d’ and the nature
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of the relationship between the value for independent nutri-
ent and the weight of the dependent nutrient is ‘constant’ as
indicated in the same section 222 of record 224 by the
sub-record for mapping type: (mapping_type, ‘constant’,
‘c=1"). In summary, the section 222 indicates that for the
range of values for the independent nutrient above 20, the
weight of the dependent nutrient stays constant at 1.

[0119] While in the sections 220 and 222 of the example
record 224, which are for illustration purposes, we have
shown examples of a ‘linear’ and a ‘constant’ relationship,
the method may incorporate other types of relationships
including but not limited to various non-linear relationships
including polynomial or exponential or logarithmic or logis-
tic relationships, or combinations thereof.

[0120] At step 520, the method again iterates over each
chronic or health or medical condition(s), including ‘general
health’, C, that the target user may be interested in. In each
iteration, one and only one chronic or health or medical
condition(s), including ‘general health’, C, is considered. In
each iteration, the method computes the score for the recipe
or food for the user by calculating the weighted average of
the scores of all the nutrients that are relevant for the chronic
or health or medical condition(s) C, that the user may be
interested in. A weighted average is a fraction where the
numerator is the weighted sum of the scores of the nutrients
and the denominator is the sum of the weights of the
nutrients considered for the scoring. For example, let’s
assume a user is interested in a chronic or health or medical
condition C;. Let’s further assume that N ; being the nutrient
‘total carbohydrates’, the value of weight W, , is 1. Let’s
also assume that N, being sodium, the value of weight W, ,
is 0.5. Additionally, for this example, if the recipe or food,
at the requested amount, say % of a serving, has ‘total
carbohydrates’ at 5% of daily need of the user indicating a
score S, of, say, 8, and has sodium at 8% of daily need of
the user indicating a score S ,, of, say, 6, then the score of the
4 of a serving of the recipe or food for the user for condition
k is (1*8+0.5%6)/(1.5). Here the numerator is the weighted
sum of the scores for the relevant nutrients considered for
the scoring and the denominator is the sum of weights of the
same relevant nutrients.

[0121] In some embodiments, to score a nutrient based on
the percentage of daily need of a user for the nutrient, a
lookup may be done against a table similar to the sample of
an example table shown in 226. To generate the ranges in
such a table, in some embodiments, ‘anchor’ limits to the
percentage of daily need for a nutrient may first need to be
defined. For example, for carbohydrates, a certain amount of
a recipe or food which has carbohydrate amount less than
5% of daily need of a target user may be deemed to be low
in carbohydrates. Here the 5% of daily need is an ‘anchor’
limit. Also, a certain amount of another recipe or food which
has carbohydrate amount higher than 20% of the daily need
of a user may be deemed to be high in carbohydrates. Here
the 20% of daily need is an ‘anchor’ limit. With the
aforementioned two ‘anchor’ limits defined, the method can
use these values: 5% and 20%, as anchors for setting up
sub-ranges for scoring of this nutrient, i.e., carbohydrates.
The method, in some embodiments, may be configured to
divide the range between the anchor points into a certain
number of sub-ranges of equal or varying sizes and assign
each sub-range a score. For example, the method may be
configured with the following six sub-ranges between 5%
and 20% for carbohydrates: [5%, 7.5%) has a score of 8,
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[7.5%, 10%) has a score of 7, [10%, 12.5%) has a score of
6, [12.5%, 15%) has a score of 5, [15%, 17.5%) has a score
of 4, [17.5%, 20%) has a score of 3.

[0122] In the example sub-ranges defined for carbohy-
drates above, the terminology [percentagel, percentage2)
indicates a sub-range where a value v is in the sub-range if
it satisfies the condition in 276 in FIG. 23.

[0123] Additional sub-ranges may be defined to cover any
other non-zero percentage of daily need values of the
nutrient. In this example, the sub-ranges to cover may be
[0%, 5%) and any percentage values over 20%. The sub-
ranges may again be divided into smaller sub-ranges with
scores assigned to each sub-range. In this example, the
subrange [0%, 5%) may be further divided in the following
manner: [0%, 2.5%) has a score of 10, [2.5%, 5%) has a
score of 9.

[0124] Additionally, in this example, for percentage val-
ues over 20%, the sub-ranges may be defined as following:
[20%, 22.5%) has a score of 2, [22.5%, 25%) has a score of
1, [25%, 30%) has a score of 0, [30%, 35%) has a score of
-1, [35%, 40%) has a score of -2, [40%, 50%) has a score
of -3, [50%, 60%) has a score of —4 etc. with the subrange
increasing by 10 and the score decreasing by 1 to more
negative values.

[0125] For nutrients whose lower consumption may be
desired, the scores associated with the sub-ranges may
follow a pattern similar to that shown with the aforemen-
tioned example of carbohydrate. Here, the scores for sub-
ranges fall as the percentage values of the sub-ranges
increase, the score being the same within the range, but
falling as the percentage values increase across the sub-
ranges. For nutrients whose higher consumption may be
desired, e.g., dietary fiber or in some cases proteins or in yet
some other cases potassium, the scores associated with the
sub-ranges may follow a pattern opposite to that shown with
the aforementioned example of carbohydrate. In such cases,
the scores for sub-ranges may rise across the sub-ranges as
the percentage values of the sub-ranges increase. An
example of such a distribution of scores for subranges for,
say, dietary fiber may be the following: [0%, 2.5%) has a
score of -1, [2.5%, 5%) has a score of 0, [5%, 7.5%) has a
score of -1, [7.5%, 10%) has a score of 2, [10%, 12.5%) has
a score of 3, [12.5%, 15%) has a score of 4, [15%, 17.5%)
has a score of 5, [17.5%, 20%) has a score of 6, [20%,
22.5%) has a score of 7, [22.5%, 25%) has a score of 8,
[25%, 30%) has a score of 9, [30%, 40%) has a score of 10,
[40%, 50%) has a score of 11, etc., with the subrange
increasing by 10 and the score increasing by 1 to more
positive values.

[0126] At the check in step 522, the method checks if the
system is configured for the user to report the worst score of
the various chronic or health or medical condition(s) that the
target user may be interested in as the overall score of the
recipe or food for the target user. If the answer is a “YES”,
the processing moves to step 524. If, however, the answer to
the check in step 522 is a “NO”, the logic of the method
moves to step 526. In various embodiments, the logic in step
526, may be implemented in several ways or mechanisms, a
subset of which is presented in 600, 630 and 660 in FIG. 27,
FIG. 28 and FIG. 29 respectively. While many of the steps
in 600, 630 and 660 are self-explanatory, a brief description
of some of the steps has been provided below. The various
mechanisms provide weights for each relevant nutrient.
These weights are used to calculate the overall score of the
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recipe or food for the target user. Once the weights are
obtained, in step 526, a weighted average is computed over
the scores of the relevant nutrients to obtain the overall score
of the recipe or food for the target user. Those skilled in the
art will note that a standard definition of weighted average
is being used in the calculations here. As an illustration, for
an example scenario, let’s assume that for a given scoring
request for a recipe or food there are three relevant nutrients:
N,. N, and N_ which have weights of 1, 4 and 4, respec-
tively, and have scores of S, S, and S_, respectively. For this
example scenario, the weighted average score, which is the
overall score of the recipe or food, may be calculated as:
(1*S_,+4*S,+4*S )/(1+4+4).

[0127] At step 528, once the overall score O as well as the
condition specific scores K, (where k is an index variable
that ranges over all chronic health and medical condition(s),
including ‘general health’) for any zero or more chronic or
health or medical condition(s) has been computed and
passed to this step from the previous steps 524 or 526, the
scores may be converted into color codes or letter grades for
convenient presentation to the user, for example, on the
screen of a device or sent as a part of response to an API
scoring request from a requesting entity. The scores may be
presented along with the colour codes or letter grades. The
scores may also be presented just by themselves. The
mapping from scores to color codes or letter grades may be
done using a one or more table(s) stored in the data store(s)
116 or 128 or 134 or 148. An example record 240 for
mapping of overall score O to a color code and letter grade
from a table that illustrates such a mapping is shown in FIG.
16. An example record 240 for mapping of overall score O
to a color code and letter grade illustrates such a mapping is
shown in FIG. 16. An example record 242 for mapping of
scores for various chronic or health or medical condition(s)
K, to a color code and letter grade illustrates such a mapping
is shown in FIG. 17. Example records 240 and 242 and
similar such records may be stored in the data store(s) 116
or 128 or 134 or 148.

[0128] In various embodiments, in the alternative mecha-
nism 600, at step 610, the method has all the weights W,
for each relevant nutrient N; for each of the various chronic
or health or medical condition(s) K,.

[0129] In various embodiments, in the alternative mecha-
nism 600, at step 612, the method iterates over all the
relevant nutrients for the conditions that the target user may
be interested in. In each such iteration, for a given nutrient
N,, the method adds up the weights for that nutrient across
all the various chronic or health or medical condition(s) the
target user may be interested in. The resultant sum is the
weight of the nutrient N; for calculating the overall score O
of a recipe or food for the target user in step 526.

[0130] In various embodiments, in the alternative mecha-
nism 630, at step 640, the method has all the weights W,
and for each relevant nutrient N; for each of the various
chronic or health or medical condition(s) K. Additionally,
the method also has the weights T, (where k is an index
variable that ranges over all chronic health and medical
condition(s), including ‘general health’) for each of the
various chronic or health or medical condition(s) the target
user may be interested in.

[0131] In various embodiments, in the alternative mecha-
nism 630, at step 642, the method iterates over all the
relevant nutrients for the various chronic or health or medi-
cal condition(s) that the target user may be interested in. In
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each such iteration, for a given nutrient N,, the method
calculates a weighted sum of the weights of the nutrient N,
across all the various chronic or health or medical condition
(s) the target user may be interested in. The resultant
weighted sum is the weight of the nutrient N, calculating the
overall score O of a recipe or food for the target user in step
526. As an alternative to the weighted sum, the method may
choose to apply another function to over the set of weights,
for example, the function may be a ‘maximum’ function,
which would choose the largest weight for the nutrient N,
across the various conditions, or the function may be an
‘mean’ function, which would calculate an average of the
weights of the nutrient N, across the various chronic or
health or medical condition(s). Some other alternative func-
tions may be median, minimum, etc.

[0132] As an illustration of the mechanism in 642, an
example is provided in the following. Let’s assume that the
scoring request is for a target user who is interested in two
conditions C, and C,. Let’s assume that the two conditions
C, and C, have weights T, and T,, respectively. Let’s
assume that T, has a value of 1 and T, has a value of 2.Let’s
assume that nutrients N, and N, are relevant for Ci and each
has a weight of 1 and 2 respectively. Let’s also assume that
nutrients N, and N, are relevant for C, and each has a weight
of 1 and 2 respectively. Let’s also assume that the nutrients
N,. N, and N_ have been scored S, S, and S_ for the recipe
of food in the scoring request for the target user who is
interested in conditions C, and C,. Given these assumptions
in this illustrated example, the weights of the nutrients for
the target user for the recipe of food in the scoring request
is as follows: (a) for nutrient N, the weight is T,*1 which
amounts to 1*1 which in turn amounts to 1, (b) for nutrient
N, the weight is T,;*2+T,*1 which amounts to 1%2+2%1
which in turn amounts to 4, and finally, (¢) for nutrient N_
the weight is T,*2 which amounts to 2*2 which in turn
amounts to 4.

[0133] In various embodiments, in the alternative 660, at
step 670, the method maintains a list of weights for all
known relevant nutrients for each combination of various
chronic or health or medical condition(s). The list of weights
are maintained in the data store(s) 116 or 128 or 134 or 148.
A code snippet 250 of an example of records storing such a
list is illustrated in FIG. 18. For the target user a record
corresponding to the set K of various chronic or health or
medical condition(s) that the target user is interested in is
obtained. From this record, weights Wy, for the various
known relevant nutrients N, are obtained. These weights
may be used for calculating the overall score O of a recipe
or food for the target user in step 526.

[0134] The user interface 700 in FIG. 30 is an example
user interface for displaying to the user the scores for a
selected amount of a recipe or food for a user who is
interested in a set of chronic or health or medical condition
(s). In various embodiments, the user may be able to select
or change the amount of the recipe or food (selection or
change interface indicated in 718, 740, and 760) which may
result in the methods and systems computing the score of the
recipe or food and presenting the appropriate color code
(714, 736, and 756) and letter grade (712, 734, and 754) for
the recipe or food for the various chronic or health or
medical condition(s) (716, 738, and 758) that the target user
is interested in.

[0135] In user interface 700, for the selected amount of %2
of a serving of the recipe or food, by the application of an
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embodiment of the methods and systems outlined above, for
the user, the scores for a set of chronic or health or medical
condition(s) as calculated are shown. In user interfaces 730
and 750 in FIG. 31 and FIG. 32, respectively, the selected
amount has been changed to 1 and 1% servings, respec-
tively, for the same recipe or food as that in user interface
700. As a result of this increase in the amount of the recipe
or food, the scores calculated by the methods and systems
outlined above, for the same user and for the same set of
chronic or health or medical condition(s) as that for user
interface 700, change to account for the change in the
amount of the recipe or food.

[0136] The code snippet 260 in FIG. 19 illustrates a
sample of an example of an API response for a scoring
request for scoring of a certain amount of a recipe or food
for a user who may be interested in a set of chronic or health
or medical condition(s). The set of chronic or health or
medical condition(s) for the sample response illustrated in
260 includes hypertension, hypercholesterolemia, type 2
diabetes and general health. The example response 260
illustrates that the API response may include an overall score
comprising a color code and a letter grade as well as scores
for each condition again comprising a color code and a letter
grade.

[0137] The user interface 770 in FIG. 33 illustrates an
example user interface using which a target user may set
their medical and biological information including but not
limited to weight 774, activity-level 772, age 776 etc. Such
medical and biological information is used to estimate the
target user’s daily calorie needs using such methods as the
Harris-Benedict method, Mifflin St Jeor method etc.

[0138] The user interface 780 in FIG. 34 illustrates an
example user interface using which a target user may set
their preferences for limits on consumption of nutrients per
unit of time, usually a day. A user may be able to set
preferences on limits for any and all nutrients known in the
system. The list of nutrients illustrated in 780 is a sample of
nutrients known in the system. These preferences are stored
in the data store(s) such as 116 or 128 or 134 or 148. An
example of such a nutrient-preference record may be stored
in a JSON (JavaScript Object Notation) format is depicted in
the code snippet 230 in FIG. 12. The nutrient limit-prefer-
ences may be a maximum limit or a minimum limit, where
a maximum limit indicates that the recipe or food scoring
should assume that the target user prefers to have an upper
bound on the consumption of the nutrient for which the
maximum limit has been set. Correspondingly, a minimum
limit indicates that the recipe or food scoring should assume
that the target user prefers to have a lower bound on the
consumption of the nutrient for which the minimum limit
has been set. Additionally, each limit could be either a limit
on an absolute amount (in units of weight, e.g., grams or
mcg. or volume, i.e., ml or fl 0z.) of the nutrient, whether
minimum or maximum, or a limit on an amount that
corresponds to a percentage of the daily calorie needs of the
target user, e.g., 10% of daily calorie need of the target user.
An example of a limit on an absolute amount is shown in the
limit for Cholesterol (788) in user interface 780. An example
of a limit on an amount that corresponds to a percentage of
the daily calorie needs of the target user is shown for
Carbohydrate (782) in user interface 780. In the example, for
the limit on carbohydrate, the user is shown the absolute
amount (786) based on the percentage (784) of the user’s
daily calorie needs set by the user for the user’s knowledge
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and understanding. The example code snippet 230 in FIG. 12
is an example of a record from the table 212 in FIG. 7.
[0139] In some embodiments, the message module(s) 164
may be configured to construct or create at least one message
based, at least, on at least one of: (a) the overall score of a
recipe or food for a target user, or (b) one or more of the
condition scores K, of the recipe or food, or (c) the amounts
or scores for one or more nutrients that the target user may
be interested in, or (d) the amounts or scores for one or more
nutrients, selection of such nutrients being based on the one
or more chronic or medical condition(s) that the target user
may be interested in, or (e) any combination of (a), (b), (c)
and (d). The output of the message module(s) 164 may be
used to display feedback to the user similar to the section
710, 732, and 752 in the example user interfaces. Those
skilled in the art will note that, as noted elsewhere, in various
embodiments, the messages may be a part of the response
sent by the API server(s) or module(s) 178.

[0140] The code snippet 266 in FIG. 21 illustrates an
example configuration which may be used to generate
messages for certain nutrients based, at least, on the score for
the nutrient for a recipe or food at a certain amount or
serving for a target user. Similarly, the code snippet 270 in
FIG. 22 illustrates an example configuration which may be
used to generate messages for the overall score of a recipe
or food for the target user. Those skilled in the art will note
that while in the code snippet 270 in FIG. 22, the value for
the key “value” is an array that has, for this illustration only,
two entries, any one or more of which may be selected to
construct the message, an actual implementation may have,
for this configuration, any number of entries in the array for
the key “value” in the code snippet 270 in FIG. 22. Similarly,
those skilled in the art will note that in code snippet 266 in
FIG. 21, the values corresponding to the keys “short” and
“long” may contain more than one entry, of which any one
or more may be chosen to construct the message. After the
scoring module(s) 170 has/have computed the score for the
recipe or food and for the nutrients that constitute the recipe
or food for the user for one or more condition(s) or ‘general
health’ or a combination thereof, in order to generate the
appropriate message, the coordination module(s) 176 may
invoke the message module(s) 164. In some embodiments,
the message generated becomes part of the score for the
recipe or food.

[0141] As an example of messages for nutrients, if the
saturated fat (which is a nutrient) content of a recipe is
scored an ‘F’ by the method, then the message module(s)
164 may, for illustration purpose in this example, using the
values as illustrated in 266, generate two messages: (a)
‘High saturated fat” and (b) ‘Consuming foods high in
saturated fat is linked to increased cholesterol levels’. In
some embodiments, the score for the food in the illustrated
example comprises “F,” “high saturated fat,” and “Consum-
ing foods high in saturated fat is linked to increased cho-
lesterol levels.”

[0142] As an example of messages for the overall score, if,
for the overall score of the recipe or food for the target user,
the letter grade is A and, say, the average letter grade for all
the various condition(s) including ‘general health’ is C, then
the method may pick up the message shown in the code
snippet 270 of the example configuration. The term
HNUTRIENTASSESSMENT’ may, for example, be
replaced by a comma separated list of the short messages
268 for all or a subset of the nutrient(s) that are relevant for
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all or any of the condition(s) that the user may be interested
in. The subset may be chosen based on a mechanism
configured in the system. Some examples of this mechanism
may include the following: (1) if the overall score indicates
that the recipe or food is bad for the target user, then pick the
worse nutrients, or (2) pick those nutrients that have an
extreme (bad or good) scores amongst all the relevant
nutrients, or (3) pick only the nutrients for the most signifi-
cant of the condition(s) where the significance may be
determined based on any salient attributes of the nutrients
etc., a combination of (1), (2) and (3). The term ‘#CONDI-
TION’ may, for example, be replaced by a comma separated
list of the following: (1) the condition(s) that the target user
may be interested in, or (2) the conditions for which the
nutrient(s) chosen for ‘#NUTRIENTASSESSMENT’ are
significant as per the example table 218 etc.

[0143] All methods described herein can be performed in
any suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context.

[0144] A recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. As will be understood by one skilled in the
art, ranges disclosed herein encompass any and all possible
subranges and combinations of subranges thereof. Any listed
range can be easily recognized as sufficiently describing the
same range being broken down into at least equal halves,
thirds, quarters, fifths, tenths, etc. As a non-limiting
example, each range discussed herein can be readily broken
down into a lower third, middle third and upper third, etc. As
will also be understood by one skilled in the art, language
such as “up to,” “at least,” “greater than,” “less than,” and
the like include the number recited and refer to ranges which
can be subsequently broken down into subranges as dis-
cussed above. Finally, as will be understood by one skilled
in the art, a range includes each individual member. Thus,
for example, a range of 1-3 refers to 1, 2, or 3 components.
Similarly, a range of 1-5 refers to 1, 2, 3, 4, or 5 components,
and so forth.

[0145] As used herein and in the appended claims, singu-
lar articles such as “a” and “an” and “the” and similar
referents in the context of describing the elements (espe-
cially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text.

[0146] As used herein, the use of examples, or exemplary
language (e.g., “such as”), is intended to illuminate the
embodiments and does not pose a limitation on the scope of
the claims unless otherwise stated. No language in the
specification should be construed as indicating any non-
claimed element as essential.

[0147] Exemplary embodiments of the systems and meth-
ods are described above in detail. The systems and methods
are not limited to the specific embodiments described herein,
but rather, components of the systems and/or steps of the
method may be utilized independently and separately from
other components and/or steps described herein.

[0148] This written description uses examples to disclose
the present embodiments, including the best mode, and also
to enable any person skilled in the art to practice the present
embodiments, including making and using any systems or
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performing any methods. The patentable scope of the pres-
ent embodiments is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they have elements that do not differ from the
literal language of the claims, or if they include equivalent
elements with insubstantial differences from the literal lan-
guage of the claims.

We claim:

1. A computer implemented method for scoring a food or
recipe for its suitability to one or more medical conditions
inputted by a user of an application program configured to
carry out the method, comprising:

receiving, from a user computing device, a user-generated

query for the food or recipe, wherein the food or recipe
comprises one or more food components, wherein each
respective food component comprises one or more
nutrients;

retrieving the one or more nutrients for each respective

food component and an amount of each respective
nutrient;

determining a cumulative amount of each nutrient for the

food or recipe;

determining a per serving amount of each nutrient for the

food or recipe;
receiving, from the user computing device, the one or
more medical conditions inputted by the user;

retrieving a default set of nutrient preferences for each
respective medical condition, wherein the default set of
nutrient preferences comprises a recommended mini-
mum amount or maximum amount for one or more
medical condition-specific nutrients;
receiving, from the user computing device, a confirmation
or modification of the default set of nutrient preferences
for each respective medical condition, wherein the
modification is configured to override the default set of
nutrient preferences for one or more nutrients;

determining, for each respective medical condition, a first
score indicating the suitability of the food or recipe for
the user; and

transmitting, to the display of the user computing device,

the first score.

2. The computer implemented method of claim 1, wherein
the receiving, from the user computing device, the one or
more medical conditions inputted by the user comprises a
plurality of medical conditions.

3. The computer implemented method of claim 2, wherein
each of the plurality of medical conditions inputted by the
user is assessed a first initial weight of relative importance
by the application program.

4. The computer implemented method of claim 3, further
comprising:

receiving, from the user computing device, a confirmation

or modification of the assessed first initial weight of
relative importance for each respective medical condi-
tion, wherein the modification is configured to override
the first initial weight assessed by the application
program.

5. The computer implemented method of claim 4, wherein
the first initial weight of relative importance for each of the
plurality of medical conditions inputted by the user is equal.

6. The computer implemented method of claim 5, wherein
the receiving, from the user computing device, a confirma-
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tion or modification of the assessed first initial weight of
relative importance for each respective medical condition is
a modification; and
wherein the modification assesses a first user-specific
weight of relative importance for each of the plurality
of medical conditions and the respective first user-
specific weights are not equal.

7. The computer implemented method of claim 2, further
comprising:

determining, for all the one or more medical conditions,

a second score indicating the suitability of the food or
recipe for the user; and

transmitting, to the display of the user computing device,

the second score.

8. The computer implemented method of claim 1, wherein
the default set of nutrient preferences for at least one of the
one or more respective medical conditions comprises a
plurality of medical condition-specific nutrients, and

wherein each of the plurality of medical condition-spe-

cific nutrients is assessed a second initial weight of
relative importance by the application program.

9. The computer implemented method of claim 8, wherein
the receiving, from the user computing device, a confirma-
tion or modification of the default set of nutrient preferences
for each respective medical condition is a modification; and

wherein the modification assesses a second user-specific

weight of relative importance for each of the plurality
of medical condition-specific nutrients.

10. The computer implemented method of claim 1, further
comprising:

receiving, from a user computing device, a modification

of the number of servings for the food or recipe; and
determining, for each respective medical condition, the
first score indicating the suitability of the food or recipe
for the user based on the modified number of servings.

11. A computer program product comprising a non-tran-
sitory computer readable storage medium having program
instructions embodied therewith, the program instructions
executable by a computer processor to cause the computer
processor to perform a method, comprising:

providing an application program for carrying out the

method;

receiving, from a user computing device, a user-generated

query for the food or recipe, wherein the food or recipe
comprises one or more food components, wherein each
respective food component comprises one or more
nutrients;

retrieving the one or more nutrients for each respective

food component and an amount of each respective
nutrient;

determining a cumulative amount of each nutrient for the

food or recipe;

determining a per serving amount of each nutrient for the

food or recipe;
receiving, from the user computing device, the one or
more medical conditions inputted by the user;

retrieving a default set of nutrient preferences for each
respective medical condition, wherein the default set of
nutrient preferences comprises a recommended mini-
mum amount or maximum amount for one or more
medical condition-specific nutrients;

receiving, from the user computing device, a confirmation

or modification of the default set of nutrient preferences
for each respective medical condition, wherein the
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modification is configured to override the default set of
nutrient preferences for one or more nutrients;

determining, for each respective medical condition, a first
score indicating the suitability of the food or recipe for
the user; and

transmitting, to the display of the user computing device,

the first score.

12. The computer program product of claim 10, wherein
the receiving, from the user computing device, the one or
more medical conditions inputted by the user comprises a
plurality of medical conditions.

13. The computer program product of claim 12, wherein
each of the plurality of medical conditions inputted by the
user is assessed a first initial weight of relative importance
by the application program.

14. The computer program product of claim 13, further
comprising:

receiving, from the user computing device, a confirmation

or modification of the assessed first initial weight of
relative importance for each respective medical condi-
tion, wherein the modification is configured to override
the first initial weight assessed by the application
program.

15. The computer program product of claim 14, wherein
the first initial weight of relative importance for each of the
plurality of medical conditions inputted by the user is equal.

16. The computer program product of claim 15, wherein
the receiving, from the user computing device, a confirma-
tion or modification of the assessed first initial weight of
relative importance for each respective medical condition is
a modification; and

wherein the modification assesses a first user-specific

weight of relative importance for each of the plurality
of medical conditions and the respective first user-
specific weights are not equal.

17. The computer program product of claim 12, further
comprising:

determining, for all the one or more medical conditions,

a second score indicating the suitability of the food or
recipe for the user; and

transmitting, to the display of the user computing device,

the second score.

18. The computer program product of claim 10, wherein
the default set of nutrient preferences for at least one of the
one or more respective medical conditions comprises a
plurality of medical condition-specific nutrients, and

wherein each of the plurality of medical condition-spe-

cific nutrients is assessed a second initial weight of
relative importance by the application program.

19. The computer program product of claim 18, wherein
the receiving, from the user computing device, a confirma-
tion or modification of the default set of nutrient preferences
for each respective medical condition is a modification; and

wherein the modification assesses a second user-specific

weight of relative importance for each of the plurality
of medical condition-specific nutrients.

20. The computer program product of claim 10, further
comprising:

receiving, from a user computing device, a modification

of the number of servings for the food or recipe; and
determining, for each respective medical condition, the
first score indicating the suitability of the food or recipe
for the user based on the modified number of servings.
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